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PREFACE

One of the crucial variables in forecasting economic
activity is consumer behaviour. For example, in New
Zealand personal expenditure on consumer goods and
services represents about 60 percent of gross national
product, making it easily the largest single category of
aggregate national expenditure. It is not surprising there-
fore, that a considerable body of literature exists analysing
the theory of consumer behaviour and describing the
application of these theories to the available data in
order to test their relevance. However, despite the exten-
sive research carried out overseas, comparatively little
work has been done in New Zealand to explain con-
sumption spending.

The first study in this paper attempts to remedy this
position, at least in part, by making use of a range of
major theoretical approaches and applying the alter-
native theories to quarterly retail trade turnover statis-
tics. The object of the exercise is to produce a realistic
econometric examination of consumer expenditure on
durable and non-durable goods in New Zealand.
Although an interesting degree of consistency emerges
from a comparison of the various theories, this study
comes out in favour of the so-called Permanent Income
Hypothesis, an approach which is accordingly developed
in some depth.

The second study analyses the Permanent Income
Hypothesis equations in greater depth, considering struc-
tural stability, forecasting performance, and the implica-
tions of the estimated coefficients. This study brings the
original investigation up to date by making use of more
recent data, and this leads to some modifications of the
preferred equations, although not of the basic conclusions
reached in the first study.

From a policy point of view the equations suggest that
consumption can be influenced by both fiscal and mone-
tary policy instruments. It is hoped that a full study of
the implied multipliers—the relationship between, say,
a change in income tax rates and the resultant immedi-
ate and longer-term changes in spending—will be carried

out within the overall framework of the Bank’s quarterly
macroeconometric model of the New Zealand economy.
This will, of course, allow for feedback effects not only
through domestic expenditures but also through the over-
seas, government and monetary sectors, thus hopefully
providing more comprehensive answers in this area than
can be obtained from single equations alone.

This Research Paper is the sixth in a series describing
recent work carried out in the Bank’s Economic Depart-
ment. Earlier papers discussed initial work on the econo-
metric model, research on the monetary sector, new
data generated for use in economic analysis, the dating
of post-war business cycles, and an econometric analysis
of New Zealand’s imports, Thus the present paper is a
further contribution to the Bank's efforts to make avail-
able in published form information on our work on the
New Zealand economy. The current emphasis of this
work is on questions of short-term stability and demand
management, and the role of economic policy in these
areas. We hope the Research Papers will continue to
include both descriptive and econometric analysis and,
in the latter case, work on the econometric model as an
entity and on individual sectors of economic activity will
be covered.

As with previous papers describing work on the econo-
metric model project, the current set of equations was
estimated using the Reserve Bank’s Database System,
the development of which is attributable to A. B. Sturm.
We express our gratitude to him, and to his assistant on
the programming side, Miss M. G. Griffin. In addition,
we acknowledge the generous co-operation of other
members of the Research Section and the useful com-
ments offered on our earlier work in the consumption
field by various economists, especially those at the Uni-
versity of Canterbury. Naturally, the views contained in

- the paper are our own responsibility.

R. S. DEaNE
D.E. A. GiLes
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CONSUMPTION EQUATIONS FOR NEW ZEALAND:
TESTS OF SOME ALTERNATIVE HYPOTHESES

R. S. Deane
D. E. A. Giles

(1) INTRODUCTION

Over the years a variety of models of consumer be-
haviour have been offered by a number of economists.
The debate has been concerned primarily with two
explanatory factors—personal disposable income, and
wealth,

In attempts to reconcile the observed behaviour in-
herent in the cross-section and time-series data for a
number of economies, the roles of income and wealth
have been subjected to considerable scrutiny, and at the
empirical level attention has focused on the precise form
in which these variables enter the consumption equation.

This paper describes an empirical study of several of
the better known theories of consumer behaviour. Quar-
terly time-series data for the New Zealand economy are
used to estimate a number of consumption equations,
with attention being centred on the behaviour of real
personal disposable income in relation to expenditure on
consumption goods, the latter being disaggregated into
the categories of durables (excluding automobiles) and
non-durables.

The restrictions imposed upon such an exercise are
substantial. First, the fact that a major objective is to
obtain equations for inclusion in a full econometric
model imposes some constraints upon the variables which
may be tested as well as on the time period from which
the sample is to be drawn. Second, there are no official
quarterly national accounts for the New Zealand
economy, and this gravely limits the availability of the
necessary data for a thorough empirical analysis.

A description of the data used and the associated dif-
ficulties is given below after a summary of the theoretical
background and the notation to be used throughout the
paper. Statistical problems and a number of related
points of econometric theory are covered in Section (5).

The results are presented in three parts. A detailed
description of the preferred equations under the Per-
manent Income Hypothesis (P.I.H.)~—this being the pre-
ferred theory for the given sample of data—and the
results of a number of tests on these equations appear in
Section (6) (a). The results from the tests undertaken
with the other income hypotheses are presented more
briefly in Section (6) (b), and sub-section (c) compares
the results from the different models, paying particular
attention to the estimated values for the marginal pro-
pensity to consume, and the income elasticity of demand
for consumption goods.

The evaluation of the empirical econometric results
in this paper, and in particular the decisions of choice
between alternative estimates are based on a number of
criteria. These are noted explicitly in the text below, and
cover both theoretical and statistical considerations. In
making judgments of this nature it is inevitable that
subjective evaluation plays some role. The extent to
which this subjectivity affects the decisions made in the
study will become apparent in the text below.

(2) THEORY®W

The simplest form of the macro consumption func-
tion arises from the Keynesian hypothesis that consump-
tion expenditure (C) increases with personal disposable
income (Y:;), but at a less than proportional rate.

Ci=a4bY,4dX;;2a>0;0<b<1l (1)

where X, represents other explanatory factors.

The appeal of this simple formulation was undermined
by the conflicting evidence that while Kuznets’ (27)
time-series data showed constant (C./Y:) in the United
States for the period 1869-1929 even though Y had quad-
rupled over that period, United States budget studies for
the years 1935-36 and 1941-42 provided cross-section
data which showed that (C:/Y) fell as Y, rose.(?) In an
attempt to explain this conflict a number of theories of
consumer behaviour were suggested with attention
focused on the role of the income variable.

The relative income hypothesis proposed by Duesen-
berry (12) rests on two assumptions: that the consump-
tion behavioural actions of individuals are interdepen-
dent rather than independent; and that consumption
relations are irreversible over time. The first assumption
implies a dependence upon relative, not absolute in-
come: in any period an individual will consume a smaller
fraction of his income the higher his relative position
within his income group. If the individual remains in
the same relative position over time, he will continue to
consume the same proportion of his income as the abso-
lute level of the latter rises. The second assumption

(1) See Evans (14), Chapter 2 or Johnson (24), for a full
description of the historical development of the theory of
the consumption function.

(2) See United States Bureau of Labour Statistics (45).



explains cyclical variations in the aggregate (Ci/Yy)
ratio. Denoting previous peak income by Y*:

(Ci/Y:) =a—b(Y/Y*);a,b>o0 (2)

variations of this formulation were offered by Modi-
gliani (34):

(Ce/Y:) = a+ b(Ye*/Yy);a,b>0 (3)
and by Davis (7):

(Ce/Y:) = a — b(Yy/Ci*);a,b>0 (4)

where Ci* is previous peak consumption.

Brown (4) examined linearised forms of Equations
(3) and (4):

Ce= a4 2,Y; + a,Y*; 39, 25,3, > 0 (5)
Ci=a, + a,.Yy + a,Ci*; a5, 25, 2. > 0 (6)

and he also attempted to account for habit persistence

in consumer behaviour by introducing an autoregressive
relationship:

Ci =24 a;1Ye + a.Ci_y5a0,21,2. >0 (7)

where the subscript “t—1” denotes the value of the
associated variable in the previous period. Equation (7)
has at least one important advantage over previous
formulations in that it has a continuous rather than
discontinuous lag-effect over time.

The standard flow-adjustment model exhibits the fea-
tures of Brown’s Equation (7) while simultaneously
allowing the incorporation of other explanatory factors,
and this model is tested for consumers’ expenditure on
both non-durable and durable goods in this paper. Here
equilibrium consumption expenditure (Ci¢) is taken as
depending upon income, relative prices (P:), liquid
wealth (L), and other explanatory factors (X;) :

Cte = aYt —_ th + st—l + th + g5
a,b,d,f,g >0 (8)

P is expected to attract a negative coefficient, since a
fall in the price of consumption commodities relative to
the prices of other goods and services would be expected
to cause consumers to direct relatively more of their
spending towards the former category.

The inclusion of the liquid wealth variable(® implies
reduced adjustment costs, and its presence may be justi-
fied on two grounds. First, it can be hypothesised that
consumers’ holdings of liquid assets have a direct bearing
on their expenditure behaviour, and second, it is possible
that liquid wealth may be acting as a proxy for a broader

(3) The one-period lag on this variable arises from the assump-
tion that it is the holding of liquid wealth at the start of
the quarter which determines behaviour for that period.

(4) Tobin (44) justifies the proxy approach: * .. for many
households below the top brackets, liquid assets are vir-
tually the only assets held. .. .”

wealth variable.(*) The variable X; may represent such
factors as interest rates (expected to attract a negative
coefficient) ; employment vacancies,(®) and in the case of
durable goods, credit availability (expected to attract a
positive coeflicient).

If equilibrium consumption is not actually realised,
changes in spending over the period are taken to be pro-
portional to the difference between actual and equi-
librium spending:

Ci=0Ci—1 +h(Ce — Ci—1);h >0 (9)

Substitution of (8) into (9) yields: (6

Ct = a.h.Yt i tht + dth_l + (1——h) Cg_l
+ hfX, + gh (10)

A stock-adjustment model”) is frequently used when
dealing with consumption expenditure on durable goods.
This expenditure is assumed to comprise two parts:

Ct'ZRt+ AKt (11)

where R; represents replacement expenditure to offset
depreciation of stocks held (K}, while AK; represents
net investment.

Replacement expenditure depends upon the opening
stock and on current consumption:

R =pKi1 + qCi; 0<qg< p <l (12)
where p and q may be interpreted as depreciation rates.

Using the above terminology, equilibrium stocks (Ki¢)
are given as: ®

K¢ =r+4 sYy — uPe + vLi—y + 2X¢ + yQt;
S, u,V,2,y >0 (13)

When actual and equilibrium stocks differ, the change in
expenditure between successive periods is assumed to be
proportional to that difference:

AK¢=m(K¢ — Ki_1) + nLi1 + wQy;
nw>o;o<m< ]l (14)

Readily available credit and holdings of liquid wealth
both imply reduced costs (and thus higher speeds) of
portfolio adjustments.

(5) See Section (3) (d) below for a discussion of the rationale
behind the possible inclusion of this variable in the equa-
tion and the expected sign of the associated coefficient.

(6) As there are six parameters among the coefficients of the
restricted form of Equation (10) and six coefficients of the
unrestricted form, ordinary least squares (O.L.S.) estima-
tion is sufficient for the determination of these six para-
meters, if this information is required.

(7) For example, see de Leeuw (28).

(8) The variable X¢ is used to represent other relevant ex-
planatory factors, apart from credit availability which is
now assigned the symbol Q.



Substitution of (12), (13) and (14) in (11) yields:®

1
Ci= (1——q) (mr 4 msY; — muP; 4 (mv-4n)L;,
+ (p—m)K¢—y 4 (my4-w) Qe + mzXy)  (15)

and this model is tested for expenditure on durable
goods.

Generally the stock-adjustment model carries the
assumption that m > p, so that the anticipated sign on
the lagged stock variable is negative. This is justified from
the usual stock-adjustment mechanism. The higher the
stock at the beginning of a period, the less expenditure
will be necesary during the course of the period, because
stocks will be allowed to run down at least part of the
way to their “desired” level.

On the other hand, it may just as well be argued that
p > m, so that a positive coefficient is anticipated for
K¢—1. This is the case if the replacement investment
viewpoint is taken.

It could be said, then, that the sign actually taken in
practice depends upon the relative importance of each of
the two alternative views.

Another important theory of consumer behaviour is
the “life-cycle” hypothesis attributable to Modigliani and
Ando(35), and Modigliani and Brumberg (36).

Here consumers are assumed to base their expenditures
on the resources that are available to them over their
lifetimes, where available resources are said to include
present worth plus the present discounted value of all
current and future labour earnings. In the absence of
the necessary wealth data, this theory is not tested in the
present paper.(10)

A further major theory of consumer behaviour arising
from the conflict between the time-series and cross-
section data is that of Friedman (17). In this Permanent
Income Hypothesis (P.I.H.), Friedman divides measured
income (Y™) into permanent income (Y?), and transi-
tory income (Y¢), where Y¢ = Y™ — Y. Permanent
income is “expected” income, and it is on this that con-
sumers base their expenditure, since Y is interpreted as
reflecting the effects of those factors which consumers
regard as determining their capital value or wealth.
Measured consumption (C¢™) is similarly partitioned into
C¢ and Ct.

A number of assumptions are made. First, G? is a
function of Y, this function depending upon interest

rates and the wealth-income ratio of the individual con-

sumer. Given these factors (G¢/YP) should be constant.

(9) As the restricted Equation (15) is under-identified, having
ten parameters among its coefficients, while there are only
seven unrestricted coefficients, O.L.S. estimation (while
still applicable) will not provide estimates of these para-
meters, if this information is required. For the purposes of
this paper, the estimates of the unrestricted coefficients are
all that are being sought.

It is hoped that future work will be able to utilise some
suitably constructed wealth series.

(10)
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Since the average values of C¢t and Y.t are taken to be
zero, then long-run (Cy®/Y™) will also be constant. It
is assumed that the longer the time interval under con-
sideration, the smaller will be the transitory components.
Finally, it is assumed that:

r(Ye, Yi¢) =r (G, Gt)
=r (G Ye)

where r is the simple correlation coefficient.

r (Cee/YP, YiP)

(16)

Friedman suggests a geometrically weighted average of
past measured incomes as a proxy for permanent income,
and argues that on average measured and permanent
consumption will be equal so that C¢® becomes the
dependent variable: (1

00
Ce=k 3 aY._™k>o00<ac<l!

i—o

(17)

where other explanatory variables are temporarily being
ignored in order to simplify the terminology.

Two approaches are now open. The usual Koyck
transformation could be applied:

w -
a G,® = k 3 a* Y™ (18)
. 1=—=0
then (17)-(18) yields:
C™ =aC," + kYm (19)

a relationship differing from Equation (7) only in the
omission of the intercept term.

Alternatively, Equation (17) can be estimated (taking
account of other relevant explanatory variables) either in
the form given or using some other weighted average in
defining Y.

In the empirical tests undertaken for non-durable
goods below the effects on consumer expenditure of rela-
tive prices and holdings of liquid assets are accounted
for, as are the effects of the cyclical variable, notified
vacancies. The justification for the inclusion of the latter
is discussed below in Secion (4) (d). Further, to increase
the sensitivity of the estimated relationship to substantial
changes in current income, the transitory income vari-
able is added to the explanatory set. This follows the
work of Suits and Sparks (42), and Helliwell et al. (22).
The relationship may be expressed as:

C : +bYtP+dYt—-ePt+th ,+gXt,
a, ,e,f,g>o0 (20)

For durable goods the role of ease of credit availability,
as represented by the value of goods financed under hire-
purchase agreements and the volume of money, is again
accounted for by the inclusion of the appropriate va.rx-
ables in Equation (20).

(11) See Johnson, op. cit., p. 89.



(3) NOTATION
The following notation is used throughout the rest of this paper.

GEM
JGS
Ml

M2
M3

PC
PCD
PCI

PCN
RHDF

RTD
RTDR
RTDRV
RTN
RTNR
RTNRV
Sy
TYOGS
TYORS
TYSD
TYSR
VE

YO

YOPD

YOPDR
YOPDRQ

YOPDRV
YS
YSPD

YSPDR
YSPDRQ

YSPDRV
YT
YTPD
YTPDR
YTPDRQ

YTPDRV
ZHP

Notes:

Government expenditure on monetary benefits, $m.
Yield on government securities, short-term, %.
Volume of money, defined as the sum of currency plus trading banks’ demand deposits (excluding
government deposits), $m.
Volume of money, defined as M1 above plus savings banks’ demand deposits, $m.
Volume of money, defined as M2 above plus savings banks’ fixed deposits (including National Savings
Accounts), $m.
Consumers’ price index, all groups, base 1965 = 1.000.
Consumers’ price index, all durables except automobiles, base 1965 = 1.000.
Implicit retail trade price deflator, defined as the ratio RT/((RTN/PCN) 4 (RTD/PCD)), base
1965 = 1.000.
Consumers’ price index, non-durables, base 1965 = 1.000.
Value of durable goods (excluding motor vehicles and plant and machinery) financed under hire-
purchase agreements, $m.
Retail trade turnover, all durables (excludes automobiles), $m.
Real retail trade turnover, durables, defined as (RTD/PCD), $m.
Previous peak value of RTDR, $m.
Retail trade turnover, non-durables, $m.
Real retail trade turnover, non-durables, defined as (RTN/PCN), $m.
Previous peak value of RTNR, $m.
Seasonal dummy variable; = 1 in calendar quarter i; = 0 elsewhere.
Gross direct income tax, other persons, seasonally adjusted by Census X—I11Q method, $m.
Refunds of income tax to other persons, seasonally adjusted by Census X—~IIQ method, $m.
Gross P.A.Y.E. income tax (deductions from pay), salary and wage earners, $m.
Refunds of income tax to salary and wage earners, $m.
Notified vacancies, as at end of quarter, 000 persons.
Gross income received by persons, other than salary and wage earnings, interpolated from annual
national accounts data, $m.
Perso;al disposable income, other than salaries and wages, defined as (YO + TYORS — TYOGS),
m.
Real personal disposable income other than salaries and wages, defined as (YOPD/PC), $m.
Permanent real personal disposable income other than salaries and wages, defined as:
7
0.176 3 (0.9)f YOPDR_;, $m.
i=o
Previous peak value of YOPDR.
Total gross salary and wage income, $m.
Personal disposable salary and wage income (including monetary benefits), defined as
(YS — TYSD + TYSR + GEM), $m.
Real personal disposable salary and wage income, defined as (YSPD/PC), $m.
Permanent rt7aa1 personal disposable salary and wage income, defined as:
0.176 % (0.9)! YSPDR_,, $m.
1=—=0
Previous peak value of YSPDR.
Total gross personal income, defined as (YS + YO), $m.
Total personal disposable income, defined as (YSPD - YOPD), $m.
Real total personal disposable income, defined as (YTPD/PC), $m.
Permanent r;aal total personal disposable income, defined as:

0.176 = (0.9) YTPDR_, $m.
i=o

Previous peak value of YTPDR.

Dummy policy variable to account for changes in hire-purchase regulations; takes the value -4 1
when policy is one of ease; 0 when policy is moderate, — 1 when policy is tight.

(1) See Section (5) of this paper for a description of the statistical tests used and the associated
symbols.

(2) A subscript of —i on a variable implies a lag of i quarters.
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(4) DATA
(a) Consumption

In the absence of any official quarterly national
income data,1?) retail trade turnover statistics provide
the relevant proxy dependent variables. The data are
disaggregated into the two broad categories of durables
(furniture and soft furnishings, household appliances,
electrical goods, radios, etc.) and non-durable goods
(all other categories) and extensive testing is undertaken
with the resulting series.

The complete lack of data for the category of “ser-
vices” renders any investigation of this area impossible
at present. The above series leave aside the question of
automnobiles sales, and the results of investigations into
the determinants of demand for automobiles are the
subject of a separate paper. The omission of these two
categories should be borne in mind when evaluating the
estimated values for the marginal propensity to consume
as discussed below,

The intermediate degree of disaggregation outlined

above is felt to be realistic in view of the task for which
the equations are intended, and is in keeping with similar
studies elsewhere.(13) This distinction between durable
and non-durable goods arises from the special theories
"of consumer demand for durables, although the results
obtained indicate that similar models might be reason-
able for each. However, such disaggregation permits
explanation by factors which may influence one category
but not the other.

(b) Income

As official quarterly data for total personal income are
not available for this country, the initial investigations
for this paper employed an official but unpublished
series of net (i.e. gross less the appropriate P.A.Y.E. tax)
salary and wage income as a proxy variable for personal
disposable income. The construction of this series in-
volved a small amount of estimation with regard to the
government sector payments of salaries and wages for
the early quarters of the period under study, but the
main shortcoming of this proxy is that it takes no
account of several important income groups: the farm-
ing, corporate, self-employed and professional sectors.

(12) Hampton (21) uses quarterly national income data esti-
mated by the New Zealand Institute of Economic Research,
but it is felt that for econometric purposes reliance on
these estimates is unwarranted when official retail trade
turnover data are available.

It should be noted that, first, in some cases the Institute’s
estimates are little better than intelligent guesses (and no
more than this would be claimed for them) and, second,
even in the official annual national expenditure statistics
personal consumption is treated as a residual item.

(13) For example Helliwell et al., op. cit.,, Suits and Sparks,
op. cit.
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Accordingly, in an effort to improve the conceptual
basis of the relationships being estimated and to take
account of the impact of a wider range of income
groups on consumption expenditure, attention has been
directed towards the construction of a quarterly total
personal disposable income series. This involves the
derivation of quarterly data for companies’ income, farm
income, and non-farm non-salary and wage income by
the interpolation of the available annual data.t!¥) The
sum of these components may be termed total other
income.

Total personal income is then defined as the sum of
salaries and wages, total other income, and government
payments of social security monetary benefits. Estimates
of the associated quarterly tax payments are presented
and discussed by Deane and Grindell (9), and the avail-
ability of these data allows the derivation of a total
personal disposable income variable: (1%)

YTPD = YS — TYSD 4 TYSR + YO — TYOGS
+ TYORS 4 GEM (21)

As it may be argued that the marginal propensity to
consume (m.p.c.) from salary and wage income can be

expected to differ from the m.p.c. from other income,(16)

YTPD is disaggregated into two components:

YTPD = YSPD +4 YOPD (22)
where

YSPD = YS — TYSD 4 TYSR 4+ GEM  (23)
and

YOPD = YO — TYOGS -4+ TYORS (24)

This facilitates the testing of two alternative ap-
proaches: the incorporation of the aggregate income
variable in the consumption relationships, or the simul-
taneous use of its two components. The data short-
comings which arise in the income series as a result of
employing quarterly interpolations of annual figures are
explicitly admitted. However, the procedure is justified
by the absence of any other appropriate data and the
consequent need to make allowance in some way even if
only crudely for non-salary and wage income.(1?)

(14) Details of the interpolation procedure are provided in
Appendix 2.

(15) The method of interpolation is such that the resulting
series are at least partially seasonally adjusted. For the
sake of consistency, therefore, the variables TYOG and
TYOR are seasonally adjusted by the Census X-IIQ
method before being used in the construction of YTPD.
The shortcomings of this method of adjustment are
acknowledged in Section (4) below, but in this instance
these are considered to be outweighed by the gains from
the resulting consistency.

(16) For example, see Klein and Shinkai (25); Brown, op. cit.

(17) Court (6) was forced to adopt a similar procedure in his
work on New Zealand retail consumption, although it
should be noted that he interpolated total private dispos-
able income (and not simply the non-salary and wage

component).



For the purposes of testing the permanent income
hypothesis, three permanent real personal disposable
income variables are constructed, these corresponding to
YTPD, YSPD and YOPD. Each is defined according to
the general formula:

n .
YPDRQ =k 3 wi(YPD/PC)_;;k>0;0<w<]
i=o (25)

where the income series are deflated to “real” terms by
means of the consumers’ price index (all groups), and
YPD can stand for either YOPD, YSPD or YTPD.

Values for n and w in Equation (25) are determined
by empirical testing.(!8) For each value of w in the range
[0.1 (0.1) 0.9], permanent real personal disposable in-
come variables are construced for the three cases
n = 3, 7, 11. The choice of the lag length (n) involves
a consideration of the payoff between the gain in addi-
tional “information” as more terms are included, and
the loss of observations which must result when the avail-
able series is of limited length. Similar work by Helliwell
et al.(19 suggests a lag length of seven quarters, and this
information is used as a benchmark to limit the range of
values of n to be tested.

The final selection of the (n, w) pair to be employed
is made on the basis of the performance of the variables
formed by using each of the twenty-seven possible com-
binations of these two parameters in the estimation of
the consumption expenditure relationships.(20> The
actual criteria used in this assessment are those outlined
in Section (5) below. The method of choice of para-
meter values is considered to be the only feasible
approach in the absence of prior information, other than
that already noted.

This testing results in the following parameter values
being chosen: (2

n — 7
w = 09
k = 0.176

The tests undertaken strongly suggest that the be-
haviour of the permanent income variable improves as
either the lag length (n) or the geometric weight (w)
is increased in value, and even more so when both
assume large values together.

There is some suggestion that a marginal gain (in
terms of statistical fit) may be achieved by means of

(18) Given values for the parameters n and w, the value of k
is simply a scaling factor to ensure that the weights in the
moving average sum to unity.

(19) Op. cit.

(20) The relationships used at this stage are ones which have
been estimated previously and are known to be well-
specified.

(21) These values happen to correspond to those used by
Helliwell et al.

14

the combination (n=11, w=0.9), but this gain is
offset by the loss of four degrees of freedom in estima-
tion and a subsequent loss of precision.

Corresponding to the three permanent real income
variables are three transitory real income variables de-
fined as the differences between current and permanent
income, i.e.:

(YTPDR — YTPDRQ), (YSPDR — YSPDRQ)),
and (YOPDR — YOPDRQ).

(¢) Liquid Wealth

Three alternative definitions of liquid wealth are
tested.(22) The variable M1 is a narrowly defined liquid
assets series comprising currency held by the public and
trading banks’ demand deposits (excluding government
deposits) ; M2 comprises M1 plus savings banks’ demand
deposits; while M3 is the most broadly defined of the
variables tested, comprising M2 plus savings banks’ fixed
deposits (including National Savings Accounts).

The inclusion of a money supply variable in a con-
sumption equation implies, of course, that monetary
policy is thought likely to have some influence on the
demand for commodities. Because interest rates have
been shown(2® to be important determinants of the
community’s holdings of financial assets, and given that
some major interest rates are determined in New Zea-
land primarily by official policy, it is of some relevance
to consider the direct influence of these rates on con-
sumption (rather than their indirect impact as implied
by a money supply variable).If narrow money, Ml, is
inversely and significantly dependent on interest rates
(as appears to be the case), then similarly the latter
would be expected to attract a negative coefficient in
the spending relationships. In other words, interest rates
are viewed in this context as taking the role of another
relative price variable: the higher the return on finan-
cial assets, the less the willingness to spend on real assets,
all other things being equal.

(d) Notified Vacancies

This series is built up from the monthly returns lodged
with the Department of Labour, and as such it is an
under-estimation of total actual vacancies in so far as

(22) These differ from the Reserve Bank’s “money supply and
selected liquid assets” series in that the latter exclude
demand deposits at the trading banks by other financial
institutions. The liquid assets series are available on a
quarterly basis from1960(1), although the series are offici-
ally published from 1965 as some estimation (e.g. for
finance companies) is required prior to this., For a descrip-
tion of these statistics see (39) and (40).

(23) See Deane and Lumsden (11).



not all vacancies are in fact notified. Survey data of
actual vacancies are available, but only on a six-monthly
basis, rendering them of limited value for the present
study.

The vacancies variable is employed to test the hypo-
thesis that consumption may vary by a wider margin
than indicated by the normal explanatory factors such as
income, especially during strongly expansionary or re-
cessionary phases. In other words, given that vacancies
is a cyclically sensitive indicator, it may assist in compen-
sating for inadequacies in the income series. One of the
major problems with the latter is that the only known
quarterly component is salary and wage income, which
is likely to fluctuate less than other categories of income.
Thus if salary and wage income (YSPD) only is used
in the equations, vacancies could act as a crude proxy
for other income. Beyond this, if quarterly interpolations
of the annual non-salary and wage income series are
added to YSPD, vacancies could still be potentially
useful in detecting turning points which may otherwise
be missed simply because of the smoothing out unfortun-
ately inherent in the interpolation procedure. In testing
this hypothesis, it is anticipated that vacancies would
attract a positive coefficient.(24)

The point can be illustrated by observing that over
the decade of the estimation period the New Zealand
economy experienced two recessions, one major and one
minor. In each case, vacancies fell markedly, as also did
personal income other than that attributable to salary
and wage earners. The problem with a quarterly analysis
however is that the artificially smoothed YOPD may
exhibit less short-term cyclical variation than is required
to obtain satisfactory estimates of retail turnover (itself
a genuine quarterly series).

(e) Prices

Variables used in the equations are expressed at con-
stant prices by deflating the associated series by the con-
sumers’ price index or an appropriate sub-category of
this index. An implicit quarterly deflator is available
from the quarterly aggregate expenditure series of Lums-
den and Deane (32), but as this series has not yet been
subjected to any extensive testing its properties are still
something of an unknown quantity. On the other hand
the consumers’ price index fits into the overall structure
of the model and is in keeping with a desire to use
official data wherever possible.

Disaggregation of this index is carried out to yield
price indices corresponding as closely as possible to the

(24) Tt is recognised that there is a possible converse hypothesis
under which vacancies is seen as representing a supply
constraint, i.e. although potential demand may be high,
actual consumption is restricted by supply limitations. In
this instance, a negative coefficient would be expected.
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categories of disaggregation used for the retail trade
turnover series, The breakdown is for durables (home
furnishings—further analysis reveals that this sub-group
contains such items as home appliances), food (fruit and
vegetables; meat, fish and poultry; other foods), and
other non-durables (domestic supplies and services;
clothing; footwear; tobacco and alcohol; other supplies).

(f) Hire-purchase Credit

Two aspects of hire-purchase credit are considered.
Ease of credit availability is accounted for by means of
a dummy variable, ZHP, which incorporates weights for
both minimum percentage deposit and maximum repay-
ment period requirements, and takes values 41, 0, —1
in periods of easy, average, or tight Government hire-
purchase regulations respectively.

The actual availability of this type of credit is
accounted for by means of the variable RHDF which
expresses the value of durable goods financed under hire-
purchase agreements. There is no inconsistency between
the inclusion of both money supply, say M1, and RHDF:
the former comprises currency and trading bank demand
(cheque) deposits while the latter essentially represents
non-bank credit, particularly that attributable to finance
companies.

The way in which RHDF is explained endogenously
within the full econometric model is outlined in Appen-
dix 3 below.

(g) Stocks

Several stocks series, differing in the rates of deprecia-
tion used, are derived for testing in the equations for
consumption of durables. The real stock of consumer
durables exclusive of automobiles, KDR, is defined as: (25
KDR, = (1 —d) KDR;—;+ (1 —3d) (RTD/PCD)
where values of 3, 3.5 and 4 percent per quarter are
tested for the rate of depreciation, d. Given an opening
stock, Equation (26) amounts to an accumulation of
real retail trade turnover of durable goods, suitably
depreciated. This mehotd has the advantage of making
stocks readily endogenous within an overall model of the
economy.

(25) See Deane and Grindell (10) for a description of stocks in
relation to estimates of wealth for New Zealand.



(5) STATISTICAL QUESTIONS

Unless otherwise stated, estimates are obtained from
seasonally unadjusted data for the thirty-five quarterly
observations between 1961(4) and 1970(2) inclusive.
The commencement date of this period is determined
solely by data availability, while the closing date is
chosen to enable ex-post forecasts to be generated and
examined as part of the routine analysis of the estimated
relationships. The ability to forecast reasonably well is
considered an important attribute when selecting pre-
ferred equations. However, the most important consider-
ation clearly must be the theoretical plausibility of the
postulated relationships (with regard to the nature of
the explanatory variables and the signs and degree of
significance@8) of their coefficients). Attention must also
be paid to the extent to which the estimated relationship
is a fair representation of past activity. The general fit
of the equation is measured by the coefficient of varia-
tion{?”? (C.V.) and the corrected coefficient of deter-

—2
mination (R ), though relatively little importance is
attributed to the latter.(28)

Representation of past activity is to a large extent
discernible from the residuals of the estimated relation-
ship. The presence of unusually largé residuals in par-
ticular quarters, or strong patterns in which the residuals
exhibit “runs” several quarters in length may be an
indication of poor specification and the omission of a
relevant explanatory variable. Inspection of the residual
pattern may also suggest the use of seasonal dummy
variables in multiplicative form rather than in additive
form.

Autocorrelation of the residuals obviously is to be
avoided, particularly in those relationships which in-
clude a lagged value of the dependent variable in the
explanatory set. It is widely recognised that if a lagged
value of the dependent variable appears in the explana-
tory set of an equation then ordinary least square
(O.LS.) yields estimates which are biased but con-
sistent and asymptotically unbiased if the disturbance
term is serially independent. If, however, the disturbance
term is serially correlated then the estimates lose both
consistency and asymptotic unbiasedness.

(26) Here the usual T-test is employed to test the significance
of individual coefficients, and the F-test for the joint
significance of the explanatory set.

(27) The ratio of the standard error of the estimate to the mean
of the dependent variable.

_2
(28) The dangers of fpursu.mg a high value for R at the
neglect of other features of the equation are well known
and well documented, especially when time series data
with strong trend elements are being used, as is the case
in this study.
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The usual Durbin-Watson statistic (D.W.) is em-
ployed to test for first order autocorrelation, and follow-
ing the suggestlon of Thomas and Wallis (4—3) a “sign-
reversal test” is used as an approximate test for fourth-
order autocorrelation.(2?) Such a test is considered to be
important given that quarterly data are being used in
the estimation. When the relationship being estimated
has an explanatory variable which is a lagged value of
the dependent variable, use is made of Durbin’s un-
biased statistic. (30

Estimation is by O.L.S., this being a reflection of the
state of the model for which these equations are derived.
Work on the construction of this model is as yet at an
exploratory stage. Underlying relationships are being
determined, and later re-estimation will employ a tech-
nique to yield consistent estimates. (31-G2) Tt is acknow-
ledged, though, that the ease of computation of esti-
mates which exhibit finite small-sample variances is to
some extent offset by the fact that these estimates are
both biased and inconsistent (even for a non-auto-
regressive equation with a serially independent error
term).

The use of a stepwise regression program facilitates
the investigation of multicollinearity effects in the set
of explanatory variables changes. Additional informa-
tion on these effects is provided by the computation of
the statistic: (33

W= — (n— 1/3 k — 11/6) log (det. X'X)

(29) This test is abbreviated as “S.R.” in this paper.

(30) See Durbin (13) and Malinvaud (33), p. 562. Durbin’s
unbiased auto-correlation statistic is desngned for use in an
autoregressive equation, since in such a case the value
taken by D.W. will be biased towards two. A test variable,
k2, is used to interpret Durbin’s statistic:

— V (bo);

n
where n is the number of observations, and V (bo) is the
estimated variance of the O.L.S. estimate of the coefficient
of the lagged dependent variable. If k2 is positive then the
null hypothesis of serial independence of the error term
cannot be rejected.

(31) For an example of consistent estimation of consumption
equations for New Zealand in the case of the flow-
adjustment model, see Giles (18).

(32) It seems likely that this re-estimation will be by Fisher’s
(16) two-stage instrumental variable method in order to
cope with the large-model problem of an excess of pre-
determined variables over observations. Helliwell et al,
op. cit., and Liu (30) find little shift in the coefficients

when rnovmg from O.L.S. to two-stage estimation.

(33) See Farrar and Glauber (15) for a full description of this
statistic. W is distributed approximately as Chi-Square
with #k (k—1) degrees of freedom, where n is the number
of observations, k is the number of regression coefficients,
and X is the matrix of correlation coefficients for the
explanatory variables,



Seasonally unadjusted data are used, seasonality being
accounted for by means of dummy variables normalised
on the fourth calendar quarter. For a number of reasons
this approach is preferred to that using data adjusted
(prior to use) by some variation of the ratio-to-moving
average technique. The former technique has the advan-
tage that the dummy variables explain only the residual
seasonality not already accounted for by other explana-
tory variables. As Ladd (29) points out, “the use of
seasonally adjusted data may indicate seasonal variation
where none exists or may indicate no seasonal variation
where it does exist”. Further, the findings of Nerlove
(37) suggest that a ratio-to-moving average technique
may remove more than the seasonal component of a
series, and that relationships between series may be dis-
torted with such adjustment. Finally, since these seasonal
adjustment techniques generally involve a number of
non-linear transformations of the data, the resulting loss
of degrees of freedom is unknown,

An alternative adjustment procedure is to regress (by
O.L.S.) the series of data against the set of dummy
variables and then use the resulting residuals as a season-
ally adjusted series. While this technique yields the same
estimates (when adjustments are made to the standard

_2
errors and R for loss of degrees of freedom) as those
obtained by direct inclusion of the dummy variables in
the original regression, it has the advantage of providing

—2
an R which describes the net relationship between the
dependent and explanatory variables alone, the contri-
bution of the seasonal dummy variables being ignored.

—2
That is, the values of R quoted in this paper are slightly
exaggerated.

Although this is a minor shortcoming, as the emphasis

=2
which is placed upon the R values when evaluating
results is slight in relation to that placed on the other
tests, nonetheless it is useful to have some measure of
the degree of the upward bias. To this end, the partial

_2
R for the regression of the dependent variable against
the explanatory variables (given the seasonal dummy
variables and the constant term) is computed and the

—2
usual R may then be adjusted downwards to provide
a more satisfactory measure of the fit of the net regres-
sion. (34

(34) See Goldberger (20), Chapter 4.
fo.- = (if—-l—lz,.-) / (l—ii,.), where -1—13;.. is the
partial R for Y regressed on X, given s;iz,,. is the full
iz for Y regressed on S; and ﬁf is the full R_2 for Y
regressed on X and S. The computed values for R-,,z. are

0.289, 0.353 and 0.411 for any of the durables, non-
durables and aggregate equations respectively.

17

In Section (6) (a) (ix), (x) and (xi) below, the rele-
-2
vant partial R is given for the preferred equations only.

=2
The given values of R for the other estimates are biased
upwards by approximately 2.7 percent, 0.8 percent and
1.1 percent in the other durables, non-durables and
aggregate equations respectively.

The use of dummy variables in direct form is pre-
ferred to prior seasonal regression in view of the large
number of series employed in the full model.

The stability of the preferred equations is investigated
by means of a Chow test,(3%) but as is demonstrated by
the results of Section (6) (a) (xii) below, the usefulness
of this test may be somewhat lirnited. In particular, cases
arise in practice where the same relationship estimated
over different sub-periods of the original period exhibits
marked changes in the magnitudes and signs of its co-
efficients, even though the outcome of the Chow test
suggests a stable relationship.(?6) Nonetheless, the stab-
ility of an estimated relationship is considered to be
important if the equation is to be used in a model
environment, and so some testing (even if somewhat
inadequate) should be undertaken.

(6) RESULTS

The results of this study are now presented in the
following manner. Using the criteria of the previous
section, the estimates of the permanent income model
are the preferred results, and so these are discussed first
in some detail. The behaviour of each of the explanatory
variables is described, and a selection of results is pre-
sented for both durable and non-durable goods. The
preferred equations for each of these categories are
selected and justified, and some brief mention is made
of a preferred aggregate equation.

The remaining models tested in this study are then
dealt with in turn. In each case a brief outline is given
of the results obtained, and the preferred equation is
presented. In addition, the estimates corresponding to
the preferred equations for the permanent income model
are given for comparative purposes.

This section is completed by the presentation of the
results of Chow tests on each of the preferred relation-
ships, and a comparison of the forecasting ability of
these equations with that of five “naive” predictors.

(35) See Chow (5) for a full description of this test.

(36) Sargan (41) and Broadbent (3) also note this type of
behaviour.



(a) The Permanent Income Hypothesis

(i) Permanent Income

The most important variable tested in these equations
is permanent real personal disposable income. The tests
fall into two broad parts: one where total permanent
income, YTPDRQ, is used in its aggregate form, and
one where it is used in disaggregated form, as represented
by its two components, YSPDRQ and YOPDRQ. It
will be recalled that these variables relate to salary and
wage earners’ income, and to all other personal income
respectively. A discussion of the values of the m.p.c.
from current income (as opposed to permanent or tran-
sitory income) is left until Section (6) (c), when com-
parisons are drawn between the various alternative
models.

Consider first of all the behaviour of each of these
two components when used in isolation from the other
and then when used concurrently, with and without the
presence of their transitory counterparts.

When used in isolation, each component behaves as
expected, attracting a significant positive coefficient in
both the durables and non-durables equations, YOPDRQ
is fairly insensitive to the inclusion of additional explan-
atory variables, including its transitory counterpart, in
either . consumption category, but YSPDRQ tends to
become involved in some degree of multicollinearity in
the more complex relationships, to the extent of taking
a negative coefficient occasionally in the durables equa-
tions. (37

When the two permanent income components are used
concurrently, both behave well, attracting significant
positive coefficients whose magnitudes and significance
vary somewhat with the inclusion of one or both of the
transitory components, but there are no major departures
from this general result.

The coeflicients of each permanent income component
and their associated T-values are shown in Table A for
both durables and non-durables equations and the
various cases outlined above. A number of general results

emerge when comparisons are made between the -rele-.

vant columns of this table.

First, while for durable goods the marginal propensity
to consume (m.p.c.) from permanent salary and wage
income is somewhat less than the m.p.c. from the other
components of permanent income, the situation is re-
versed in the case of non-durable goods. Second, the
m.p.c. from either component of permanent income is
greater for non-durable goods than for durables.

(37) For example, this occurs when both (RHDF/PCD) and
(M3/PC)_1 enter regression together.
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Consider now the results obtained when the aggregate
permanent real personal disposable income variable is
employed. This variable also behaves as would be antici-
pated, attracting a positive and highly significant co-
efficient. The details of the relative magnitudes involved
for the two consumption categories, with and without
the presence of the total transitory income variable, are
depicted in Table B. The second major conclusion drawn
from Table A again applies: the fraction of total per-
manent real disposable income spent on non-durable
goods is considerably greater than the fraction spent on
durables. Table B demonstrates that it is approximately
five times as great. Whether or not total transitory
income is entered into the regression, it is seen from
either row of Table B that the total m.p.c. out of total
permanent income is approximately 0.7, which compares
favourably with other studies. (38

Two useful comparisons may be made between Tables
A and B. Since the observations on the series YSPDRQ
are approximately four times the magnitude of the
observations on YOPDRQ), a weighted average of the
m.p.c. out of each of these two components may be -
calculated for each category of consumption, first in the
fifth line of Table A and second in the eighth line of
that table. The figures thus obtained are shown in
Table C and may be compared with those in the first
and second rows respectively of Table B. It is seen that
the figures compare quite favourably.

The data of Table C may then be used for one further
comparison. The fotal m.p.c. from permanent income
implied by the rows of Table C is 0.6769 when no
account is taken of transitory income, and 0.8013 when
transitory components of income are explicitly included
in the relationship. The first is slightly lower than the
value of 0.7204 obtained from the first row of Table B,
while the second is higher than the value of 0.6683
derived from the second row of that table.

The four values are all of much the same order of
magnitude, though that corresponding to the case of dis-
aggregated permanent income with both transitory com-
ponents accounted for (when m.p.c. = 0.8013) is the
most plausible in the light of other studies.(42)

(38) For example, allowing for the multiplicative seasonal
dummy variables and a multiplicative relative price term,
the net coeficient of total permanent income implied by
the equations for non-durables (excluding services) and
for durables (excluding automobiles) obtained by Helliwell
et al., op. cit., is of the order of 0.5.

(42) See Helliwell et al., op. cit.



TABLE A
(REGRESSION COEFFICIENTS AND T-VALUES)

CONTEXT39 DURABLES®“® NON-DURABLES®#D
YSPDRQ YOPDRQ YSPDRQ YOPDRQ
YSPDRQ 0.1021 0.5408
(1.6838) (4.8319)
YOPDRQ 0.1830 0.5091
(7.1527) (3.3788)
YSPDRQ, (YSPDR-YSPDRQ) 0.0533 0.5338
(0.9810) (5.3508)
YOPDRQ, (YOPDR-YOPDRQ) 0.2063 0.4119
(6.7150) (3.2076)
YSPDRQ, YOPDRQ 0.0797 0.1783 0.5804 0.5659
(2.2785) (7.4642) (8.2996) (6.8411)
YSPDRQ, YOPDROQ), 0.0228 0.1585 0.5761 0.5270
(YSPDR-YSPDRQ) (0.4713) (6.0793) (8.1573) (5.4358)
YSPDRQ, YOPDRQ, 0.1325 0.2282 0.6932 0.6127
(YOPDR-YOPDRQ) (3.9292) (9.0336) (6.3092) (6.8830)
YSPDRQ, YOPDRQ, 0.1174 0.2101 0.6883 0.5742
(YSPDR-YSPDRQ), (3.3829) (7.5545) (6.2092) (5.6096)
(YOPDR-YOPDRQ)
TABLE B

(REGRESSION COEFFICIENTS AND T-VALUES)

CONTEXT DURABLES NON-DURABLES
YTPDRQ 0.1458 0.5746
(7.1926) (10.5355)
YTPDRQ, (YTPDR-YTPDRQ) 0.0838 0.5845
(2.9694) (10.5938)
TABLE C

(REGRESSION COEFFICIENTS)

CONTEXT DURABLES NON-DURABLES
YSPDRQ, YOPDRQ 0.0994 0.5775
YSPDRQ, YOPDRQ (YSPDR-YSPDRQ), 0.1359 0.6654
(YOPDR-YOPDRQ)
(39) The other explanatory variables in the regression are Sy, 1962(2)-1970(2) : 33 observations.

82, S3 and either (PCD/PC) or (PCN/PC). (41) Dependent variable: (RTN/PCN). Estimation period:
(40) Dependent variable: (RTD/PCD). Estimation period: 1961(4)-1970(2) : 35 observations
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(i1) Transitory Income

The inclusion of transitory income as a supplement
to the permanent income variable is a refinement de-
signed to increase the sensitivity of the estimated
relationship to substantial changes in current (measured)
income. This variable is not tested in isolation from the
permanent income variable as the inclusion of the latter
1s central to the model being tested.

However, a number of meaningful combinations may
be tested covering the possibilities of aggregate or dis-
aggregated income variables. Consider first the dis-
aggregated transitory income variables.

In the simpler formulations, with one exception, these
variables attract the anticipated positive coefficient,
although they are not always significant. The exception,
which appears in the second line of Table D, results
when the transitory and permanent components of non-
salary/wage income enter regression with relative prices
and seasonal dummy variables to explain non-durable
consumption. An inspection of the stepwise program
printout reveals that this inconsistency results from multi-
collinearity between the relative price variable, per-
manent salary and wage income, and non-salary/wage
transitory income. Interactions involving this component
of transitory income become more frequent as more
explanatory variables enter the non-durables equations,
unless its permanent counterpart is omitted which is
not an acceptable solution.

This multicollinearity problem involving the transitory
non-salary/wage income variable does not arise in the
durables equations, nor does it arise at any stage with
the transitory component of salary and wage income.

The data presented in Table D reveal the following
relationships in the basic formulations. First, in both the
durables and non-durables categories, the m.p.c. from
transitory salary and wage income is less than the m.p.c.
from transitory non-salary/wage income with only one
exception: the case already mentioned. Second, with the
one exception, the m.p.c. from either component of
transitory income is greater for non-durables consump-
tion than for the consumption of durable goods.4?
Given the results of Table A then, it may be concluded
that the m.p.c. out of any income source is greater for
non-durable goods than for durables.

The results obtained when the aggregate income series
are used show that this variable attracts a significant
positive coeflicient whose magnitude is generally in-
sensitive to the inclusion of additional explanatory vari-
ables in either the durables or non-durables equations.

(43) This contradicts the Friedman hypothesis (in its purest
form) that transitory income will be saved or spent on
durables.
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From Table E it may be seen that the m.p.c. from total
transitory income is somewhat higher for non-durables
than for durable goods. This is in keeping with the
results shown in Table D.

If a weighted average is made of the coefficients in
the fifth line of Table D for each consumption category,
the figures obtained may be compared directly with the
data of Table E. This 1s depicted in Table F and it is
seen that the relevant data are in fact comparable, sug-
gesting a m.p.c. from total transitory income of 0.05 for
durable goods and of 0.10 for non-durables.

The original Friedman hypothesis was that the m.p.c.
for non-durables from transitory income should be zero.
However, other studies(*>) suggest that a small m.p.c.
may reasonably be expected. '

(i) Liquid Assets

Fach of the three alternative definitions of liquid
wealth described in Section (4) is deflated by the con-
sumers’ price index and lagged one quarter for testing
in the regressions.

Broadly speaking, it is found that liquid assets are not
a significant determinant of consumption expenditure on
non-durable goods, but that a narrowly defined liquid
wealth variable is of some importance in determining
spending on consumer durables.(46)

A number of specific results are of interest. First, when
the liquid assets variables are tested in equations where
only the salary and wage component of income is present
it is found that in the non-durables equations these vari-
ables attract coeflicients which are quite insignificant,
and ocasionally negative. There is substantial multicol-
linearity between the liquid wealth and permanent
salary/wage income variable, and the situation is essenti-
ally unaltered by the presence of the transitory income
component. On the other hand, in the durables equations
the liquid wealth variables perform well, with the vari-
able (M1/PC)_, yielding the most satisfactory results.

(45) For example, Helliwell et al., op. cit., obtain values of 0.06
and 0.07 for the coeﬂicmnts of total transitory personal
disposable income in equations explaining expenditure on
consumnption of durable and non-durable goods respectively.
In that study there is no significant difference between the
estimates obtained by O.L.S. and those obtained by the two-
stage Fisher procedure in these equations.

(46) Suits and Sparks, op. cit., find liquid assets to be a sig-
nificant explanatory factor in equations for consumption
expenditure on durables, non-durables, and services. Liquid
assets also appear in the consumption equations estimated
by Liu, op. cit., and by Norton and Broadbent (38).



TABLE D

(REGRESSION COEFFICIENTS AND T-VALUES)“®

CONTEXT DURABLES NON-DURABLES
(YSPDR- (YOPDR- (YSPDR- (YOPDR-
YSPDRQ)  YOPDRQ) YSPDRQ)  YOPDRQ)
YSPDRQ, (YSPDR-YSPDRQ) 0.1118 0.3444
’ (3.2458) (2.9202)
YOPDRQ, (YOPDR-YOPDRQ) 0.0590 —0.6231
(1.3315) (3.6987)
YSPDRQ, YOPDRQ, 0.0413 0.0757
(YSPDR-YSPDRQ) (1.6437) (0.7835)
YSPDRQ, YOPDRQ, 0.1337 0.2290
(YOPDR-YOPDRQ) (3.3176) (1.3193)
YSPDRQ, YOPDRQ, 0.0311 0.1252 0.0744 0.2276
(YSPDR-YSPDRQ), (1.4218) (3.1340) (0.7800) (1.3016)
(YOPDR-YOPDRQ)
TABLE E

(REGRESSION COEFFICIENTS AND T-VALUES)

CONTEXT DURABLES NON-DURABLES
YTPDRQ, (YTPDR-YTPDRQ) 0.0582 0.0755
(2.8554) (1.0730)
TABLE F

(REGRESSION COEFFICIENTS)

CONTEXT DURABLES NON-DURABLES
YSPDRQ, YOPDRQ, 0.0499 0.1050
(YSPDR-YSPDRQ),

(YOPDR-YOPDRO)

YTPDRQ, (YTPDR-YTPDRQ) 0.0582 0.0755

In the basic formulations this variable attracts a co-
efficient of the order 0.06, with a T-value of 4 to 5.
Although some fall in the magnitude and significance of
this variable occurs when such variables as VE or JGS
enter regression, there is a substantial improvement when
(RHDF/PCD) is included. In this case each of the
liquid wealth variables gains substantially in significance,
the best performer being, as before, the most narrowly
defined which now has a T-value of 8 on a coefficient
of the same size as previously.

(44) See the footnotes to Tables A, B and C above.
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Second, when liquid assets are tested with only the
non-salary/wage component of income it is found that
in the non-durables equations the results are rather un-
satisfactory, again as a result of multicollinearity between
the liquid wealth variables and the permanent income
variable. In the durables equations it is found that as a
result of a similar type of multicollinearity the liquid
wealth variables perform less well than previously. Here,
interestingly enough, the broadly defined (M3/PC)_,
produces the most satisfactory results, especially when
the credit variable (RHDF/PCD) enters regression.

When the two components of total permanent income
are tested concurrently in the non-durables equations
with liquid assets the poor results previously noted are
again observed. The inclusion of the transitory com-



ponents improves matters slightly, but none of the money
variables are significant and the equations as a whole are
quite unsatisfactory. The same may be said for the
equations in which total permanent income appears in
aggregate form, with or without its transitory counter-
part. On the other hand, the corresponding results in the
durables equations are more pleasing. When both parts
of total permanent income are tested with the transitory
component of salary/wage income the liquid wealth vari-
ables are insignificant, but when transitory non-salary/
wage income is used instead there is a rise in the sig-
nificance of the money variables especially in the pre-
sence of VE or (RHDF/PCD). The degree of multi-
collinearity is less than when the transitory salary/wage
income variable is present, and the narrowly defined
~money variable performs best. Much the same applies
when both components of transitory income enter regres-
sion together. The best results in the durables equations
are obtained when total permanent income enters as an
aggregate. In the absence of the transitory component,
all of the liquid assets variables have positive but in-
significant coefficients, but when transitory income is
included (M1/PC)_; becomes significant, with a co-
efficient of 0.03 and a T-value of 2. The addition of VE
or ZHP improves the equations quite noticeably, but the
biggest gain occurs when (RHDF/PCD) is included
with (M1/PC)_, among the regressors. In this case
the latter variable attracts a coefficient of 0.03 and a
T-value in excess of 4. The more broadly defined money
variables also gain significance in the presence of this
credit variable, though again it is found that the nar-
rower the definition of liquid wealth the less multicol-
linearity there is in the explanatory set, and the more
significant and stable are the estimated coefficients.

(iv) Relative Prices

The behaviour of the relative price variables
(PCN/PC) and (PCD/PC) differ substantially, and so
the results obtained are presented separately for each
category of consumption expenditure.

In the non-durables equations the relative price vari-
able behaves well, attracting the anticipated negative
coefficient?) of the order 800 to 1200, with a T-value
ranging from approximately 2 when only salary/wage
income is accounted for, to 12 when only non-salary/
wage income is present, and 5 when both components
are used either in aggregate or disaggregated form. Some
interaction between the relative price variable and the
liquid assets variables is apparent, particularly if non-
salary/wage income variables are present in some form.
In all cases, and in keeping with the results of (iii)
above, the narrower the definition of liquid wealth the
less multicollinearity there is in the explanatory set.

(47) A very large coefficient is to be expected in view of the
very small magnitude of the observations in this series in
relation to the size of the other series in the regressions.
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In the equations for expenditure on durable goods the
role of the relative price variable is less well-defined.
When either of the disaggregated parts of total perma-
nent income are used separately, with or without their
transitory counterparts, the relative price variable be-
haves in the expected manner, attracting a significant
negative coefficient. Although some multicollinearity
gives rise to a shift in this coefficient on occasion, its
significance is generally maintained, and the best results
are obtained when the variables (M1/PC)_; and
(RHDF/PCD) (but not ZHP) are jointly present
among the regressors. However, when total permanent
income is accounted for, either in aggregate or dis-
aggregated form, severe multicollinearity drives the co-
efficient of (PCD/PC) to a positive value unti]l the
formulations are extended to the stage where once again
(M1/PC) _, and (RHDF/PCD) are both in the explan-
atory set. Even at this stage, though, the equations are
unsatisfactory in that any transitory income variables are
quite insignificant.

This behaviour of the relative price variable in the
durables equations is all the more disturbing for the fact
that it is a key variable, the presence of which is de-
manded by the theory. The successful inclusion of
(PCD/PC) in the explanatory set is achieved only after
a close study of the sources and extent of the multi-
collinearity involved.

However, as the final results show, and as is predicted
by the theory, relative prices are highly significant deter-
minants of expenditure on consumption goods in general.

(v) Hire-purchase Credit

Two further variables are tested in an attempt to
account for the role of hire-purchase credit in determin-
ing consumption expenditure on durable goods.

The dummy variable ZHP behaves moderately well,
being a significant regressor in the equations based on
one or both of the components of permanent and tran-
sitory income, with or without the presence of a liquid
wealth variable. However, ZHP is quite insignificant
when (RHDF/PCD) is also among the regressors,
except In the case where the only income component
present is that comprising salaries and wages.

The variable (RHDF/PCD) is a highly significant
explanatory variable. With one or more components of
income present, it attracts a T-value of the order 4 to 6
in the absence of liquid wealth, and somewhat higher in
the presence of (M1/PC)_;. Some interaction among
the two credit variables and the liquid wealth variables
is apparent from the observed fall in the T-value of
(RHDF¥/PCD) where ZHP enters regression.



It may be concluded from these results that while
hire-purchase regulations do have some effect on con-
sumers’ expenditure on durable goods, the majority of
the impact of credit on expenditure may better be ex-
plained by way of the amount of expenditure actually
financed under hire-purchase agreements. While the
regulations reflected in the construction of ZHP may
permit a certain flow of credit, this flow may not be
fully achieved. This may be particularly important in
periods when hire-purchase regulations are relatively
“easy” but other economic factors are creating a gener-
ally “tight” situation. The superior performance of
(RHDF/PCD) may be due to the fact that it behaves
well in such periods when ZHP clearly will not. Of
course, ZHP may be specified inadequately, whereas
RHDF is an official series. However, the latter series
represents only a partial coverage, being based on a
survey, so an estimated coeflicient in excess of unity is
quite plausible.

(vi) Interest Rates

Interest rates, as tested by means of the variable JGS,
produce mixed results in the regressions. When only
salary and wage income is considered, JGS behaves well
in both the durables and the non-durables equations. It
attracts a negative coeflicient with a T-value of approxi-
mately 4 in each case. The addition of a liquid wealth
variable gives rise to multicollinearity between JGS,
transitory salary and wage income, and the money vari-
able itself, the degree of these interactions being more
severe in the non-durables equations where it is reflected
in a change of sign of the coefficient of the transitory
income variable.

When only non-salary/wage income is taken into
account, it is found that in the durables equations JGS
will take a negative but insignificant coefficient, while
in the non-durables estimates the results are even less
satisfactory.

In those equations where total permanent and tran-
sitory income appear in disaggregated form the results
are generally rather poor with respect to the behaviour
of JGS. Often this variable attracts a positive coefficient,
and on no occasion is it significantly negative. The same
results are obtained when the aggregate income variables
are employed, and the general conclusion to be drawn
is that although the interest rate variable shows some
signs of being of importance in explaining consumers’
expenditures, its impact is swamped by the effects of
other explanatory variables, in particular transitory in-
come and liquid wealth.

On the other hand, it should be remembered that
narrowly defined money is a major explanatory factor
in the durables equation and this implies an important
although indirect influence from interest rates. For
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example, the latter have a significant negative impact on
trading banks’ demand deposits,48) and hence interest
rates influence consumption in the theoretically antici-
pated manner.

(vii) Notified Vacancies

It was suggested in Section (3) (d) above that this
variable could be included in the consumption equations
as a cyclical element to help overcome inadequacies in
the income data being used.

Consistent with this suggestion, it is found that gener-
ally VE performs better when the permanent and tran-
sitory components of YSPDR are the only categories of
income in the equations, than when other income sources
are accounted for. In the durables equations VE
attracts a positive coefficient with a significant T-value
in the range 3 to 6 in the former case, whereas this co-
efficient is less significant when only the non-salary/wage
income is used. When total income is considered, either
in aggregate or disaggregated form, VE is a less signifi-
cant explanatory variable, particularly when the tran-
sitory income components enter regression. This last
point suggests that in some sense VE may be proxying
for the transitory income variables, in particular the non-
salary/wage variable. Further evidence for this hypo-
thesis arises from the behaviour of VE in the non-
durables equations, where strong interactions arise when
this variable occurs in the same explanatory set as the
transitory income variables, in particular that of non-
salary/wage income.

In general, it is found that whenever VE enters a
regression without any substantial interactions taking
place, a positive coefficient is obtained in line with the
role postulated above, When a negative coeflicient is
observed this invariably can be traced to multicollinearity
among the regressors, and generally occurs only in those
equations in which one or more of the other coefficients
are of the incorrect sign or quite insignificant. In no
equation for either durables or non-durables, are all
coefficients significant and that of VE significantly
negative.

The major conclusion to be drawn from these results
is that it seems likely that the cyclically sensitive vacan-
cies variable is acting as a proxy for transitory non-
salary/wage income or, viewed more generally, as a
supplement to the income variables which unfortunately
are deficient to the extent that quarterly interpolations
of annual data had to be used in part, as discussed
earlier. In other words, it is granted explicitly that this
approach is defensible only in the empirical context of
inadequate data.

(48) See Deane and Lumsden, op. cit.



(viii) Seasonal Dummies

The three seasonal dummy variables all behave satis-
factorily, with no notable interactions occurring between
them and other regressors. Each is highly significant and
this subset of variables is the source of a substantial pro-
portion of the explanation afforded by the various esti-
mated relationships.

Tests of these dummy variables in multiplicative form
in association with the permanent income variables pro-
duce results which are not significantly different from
those already described.

The details of the behaviour of the various explana-
tory variables, having been described, it now remains to
discuss the selection of the preferred equations for the
two categories of consumption expenditure,

(ix) A Preferred Durables Equation

Tables 1 to 4 contain a selection of representative
equations for consumers’ durables. Equations are in-
cluded in the tables either to demonstrate the behaviour
of a particular explanatory variable, or to provide evi-
dence for the selection of preferred equations.(49) Tables
1 and 2 deal with aggregate and disaggregated total
permanent real income respectively, as the major explan-
atory variable. Transitory income is not considered in
these two tables, but is dealt with in Tables 3 and 4 in
aggregate and disaggregated form.

In Table 1, the preferred relationship is Equation 1.3,
in which real permanent (aggregate) total personal dis-
posable income, relative prices, liquid wealth and the
volume of financing under hire-purchase credit are the
explanatory factors.

The coefficients in this equation are of a plausible
magnitude and of the anticipated sign, with that of
YTPDRQ suggesting a m.p.c. on durables from total
real permanent income of approximately 7 percent, The
implied long-run m.p.c. from current real personal dis-
posable income is 8.3 percent. (See Section (6) (c) for
full details). The small positive constant term is a pleas-
ing feature of the estimate, and of particular interest is
the importance of the liquid wealth and credit variables.

(49) These comments also apply to Tables 5 to 9 below.
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All of the coefficients are significant3®) at the 5 per-
cent level and with one exception the various statistical
tests are met satisfactorily. The value of 144.58 for the
statistic W indicates a degree of multicollinearity in
the explanatory set which is significant at the 0.5 percent
level. Such high multicollinearity is typical of all of the
estimates presented in this paper, suggesting that the
T-values quoted may be biased to an unknown degree.

The ex-post forecasts are quite acceptable, although
the equation is consistently over-estimating during the
forecast period. However, there is no deterioration in the
forecasts over these three quarters, as the tabulated
values show, and in fact there is an improvement be-
tween the second and third quarters.

The equation is subjected to more intensive examina-
tion in Section (6) (a) (xii) below.

An examination of Table 1 reveals the superiority of
Equation 1.3 among the estimates summarised there.
The poor behaviour of the relative price variable until
(RHDF/PCD) enters regression is quite evident, and
the positive coefficient on (PCD/PC) is sufficient for
the rejection of Equations 1.1 and 1.2 on the basis of
theoretical shortcomings. The superiority of M1 over M2
and M3 is seen in Equations 1.4 to 1.6, while Equations
1.6 and 1.7 reveal the insignificance of the dummy vari-
able ZHP, and the cyclical variable VE, respectively,
when both liquid wealth and (RHDF/PCD) are present.

When ZHP is used in place of (RHDF/PCD) to ex-
plain the role of credit, the former variable is an insig-
nificant regressor as is the relative price variable; the
liquid assets variable is largely significant, while explan-
atory power drops and the value of D.W. suggests posi-
tive serial correlation of the residuals.

The important combination of variables clearly is that
of (RHDF/PCD) and liquid wealth.

The role of interest rates is tested in Equations 1.8 to
1.10. In the absence of liquid wealth or credit variables
(Equation 1.8), JGS is a significant regressor attracting
the anticipated sign. The low explanatory power of this
estimate and the value of 1.01 assumed by D.W. suggest
mis-specification through the omission of relevant ex-
planatory variables. The addition of (RHDF/PCD) in
Equations 1.9 and 1.10, and of the liquid wealth vari-
able in the latter equation result in improved values of

_2 . ., .

R and D.W.,, but produce estimates which are inferior
to the preferred equation because of insignificant regres-
sors, the latter resulting from multicollinearity. Despite

(50) T-values appear in parentheses below the corresponding
estimated coefficients.

—2
The partial R , for given seasonality and constant term,
is 0.914. See footnote (34) in Section (5) above.



this, Equations 1.8 to 1.10 do establish an important
direct relationship between interest rates and consumers’
expenditure on durable goods.

In Table 2, the general patterns which emerge when
the total permanent income series is disaggregated into
YSPDRQ and YOPDRQ are very similar to those
already discussed. Here the preferred relationship is
Equation 2.3, which corresponds to Equation 1.3. Equa-

EQUATION 1.3

tions 2.1 and 2.2 must be rejected because of the positive
coefficient assumed by (PCD/PC), while in Equation 2.2
the liquid wealth variable attracts a negative coefficient.

The variable ZHP is seen to be insignificant in Equa-
tion 2.4 in combination with (RHDF/PCD), as is also
the case with VE in Equation 2.5. Interest rates again
are found to be a significant regressor but the multi-
collinearity in which they become involved prevents
their inclusion in the preferred estimate.

(RTD/PCD) = 006863 YTPDRQ - 0.03523 (M1/PC)_, — 45480 (PCD/PC) 4 1.803¢ (RHF/PCD)
(4.08) (4.26) (2.35) (7.56)
— 61650 S; — 3.1368 S, — 3.4569 S, - 3.4943
(7.51) (5.97) (5.49)
R = 0939, CV.— 282%, DW. =18/, SR. = 086, W. = 144.58

Estimation period 1962(2)-1970(2): 33 observations.

Ex-Post Forecasts

($ million) Actual Forecast
1970(3) 37.995 38.073
1970(4) 41.846 44,447
1971(1) 33.657 33.715

EQUATION 2.3

% Residual

—0.205
—3.826
—0.171

(RTD/PCD) = 0.05446 YSPDRQ -+ 0.10115 YOPDRQ 4 0.02338 (MI1/PC)_, — 47.770 (PCD/PC)
(2.60) (2.99) (1.73) (2.47)
+ 1.7557 (RHDF/PCD) — 54975 S; — 2.9517 S, — 3.1417 S, + 15.762
(7.27) (5.41) (5.37) (4.56)
—2
R = 0940, CV. = 2815, DW. =192, SR. =380, W = 22232
Estimation period 1962(2)-1970(2): 33 observations.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 37.995 37.740 0.671
1970(4) 41.846 42.846 —2.389
1971(1) 33.657 33.440 0.645
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CONSUMPTION OF DURABLE

PCD Mi1_, M2_, M3_,
No. Constant S]_ Sg Sz YTPDRQ
PC PC_, PC_, PC_,

1.1 —109.99 —7.0510 —3.8101 —3.9538 0.14578 60.300 ‘

(7.95) (441) (4.44) (7.20) (431)
1.2 — 60.142 —8.7261 —4.3194 —4.9749 0.11279 13.471 0.02391

(6.57) (4.84) (4.69) (4.03) (043)  (1.65)
1.3 34943 —6.1650 —3.1368 —3.4569 0.06863 —45.480 0.03523

(7.51) (5.97) (5.49) (4.08) (2.35)  (4.26)
1.4 2.3277 —4.8643 —2.8364 —2.8204 0.03603 —38.744 0.02264

(6.64) (5.19) (447) (1.36) (1.86) (3.59) :
1.5 — 71.292 —4.4716 —-2.7000 —2.4285 . 0.09824 25.359 0.00655

(3.89) (3.72) (2.80) (2.34) (207) (0.56)
1.6 13.644 —6.3335 —3.2159 —3.6273 0.06386 ~—52.416 0.03536

(733)  (5.92) (5.32) (3.49) (239)  (4.23)
1.7 — 43.440 —5.8950 —3.3367 —3.4812 0.10128 —-15.581 0.03333

(6.75) (5.86) (5.50) (2.60) (041)  (3.90)
1.8 — 094176 —6.0975 —3.1354 —3.4150 0.06929 —46.773 0.03743

(7.30) (5.90) (5.34) (4.07) (238)  (4.18)
1.9 — 51.0941 —7.0302 —3.5713 —3.9598 0.11753 32,679

(8.78) (4.55) (4.92) (5.56) (2.00)
.10 — 63.130 —4.2744 —-2.5778 —2.3014 0.11559 23.453

(4.66) (3.89) (3.07) (6.95) (1.80)

* Estimation period 1962(2) - 1970(2): 33 observations,

=2
** T-values appear in parentheses. R is corrected for degrees of freedom.

CONSUMPTION OF DURABLE

PCD Mi_, RHDF
No.  Constant S, S, S, YSPDRQ YOPDRQ 4
PC PC_, PCD
21  —29761 —7.2080 —3.8729 _4.2452 0.07982 0.17830 4.4484
(8.67) (4.80) (5.04) (2.28) (7.47) (0.16)
22  —29843  —7.1252 38482  —4.2009 0.07947 0.18105 51404  —0.00125
(4.10) (4.10) (3.56) (2.19) (3.23) (0.16) (0.05)
2.3 15762  —54975 29517  —3.1417 0.05446 0.10115  —47.770 0.02348 1.7557
(5.41) (5.37) (4.56) (2.60) (2.99) (2.47) (1.73) (7.27)
2.4 21616 —56800 30248 —3.2910 0.05254 0.09465  -—52.368 0.02463 1.6997
(5.16) (5.22) (4.28) (2.42) (2.56) (2.39) (1.76) (6.24)
25  —27.119 -52857 —3.14i13  —3.1791 0.08456 0.12006  —20.724 0.02223 1.9142
(5.02) (5.26) (4.58) (2.04) (2.72) (0.55) (1.63) (6.23)
2.6 14.195 —4.8421 —281i10 —2.8079 0.04563 0.12686  -—52.449 0.01981 2.0085
(4.46) (5.16) (3.95) (2.14) (3.40) (2.74) (1.48) (6.89)
27  —17383 —7.128¢ 36651 —4.1315 0.08504 0.14348 6.0519
(8.94) (4.69) (5.11) (2.53) (4.81) (0.22)
2.8 10497  —3.6160 —24752  ——2.1642 0.04022 0.17496  —40.781 1.9683
(5.03) (4.88) (3.77) (1.87) (9.35) (2.28) (6.62)

* Estimation period 1962(2) - 1970(2): 33 observations.

2
¥* T-values appear in parentheses. R is corrected for degrees of freedom.



|
TABLE 1 *

GOODS (RTD/PCD) DEPENDENT **
($ million)
RHDF L,
ZHP VE JGS R C.V. D.W. SR. W.
PCD
0.797 5.181 0.71 1.01 55.92
0.809 5.023 0.63 1.15 118.88
1.8034 0.939 4.569 1.87 2.40 144.58
(7.56)
2.0758 0.931 3.017 1.83 3.10 131.74
(7.39)
1.6291 0.897 3.690 1.22 2.71 174.58
(5.31)
0.33127 1.7160 0.938 2.855 1.92 3.79. 189.20
(0.70) (6.32) .
—0.36301 1.9759 0.939 2,834 1.80 4.19 930.10
(0.93) (6.52)
0.62963 1.9248 0.938 2.857 1.90 7.08 172.38
(0.69) (6.44)
—(3.1523 0.834 4678 1.01 5.65 71.72
2.67)
—0.74030 1.4900 0.897 3.680 1.28 0.32 106.62
(0.67) (4.13)
TABLE 2 *
GOODS: (RTD/PCD) DEPENDENT **
($ million)
ZHP VE JGS R C.V. D.W. SR. w.
0.823 4.838 0.77 1.01 107.71
0.815 4.935 0.78 1.01 196.93
0.940 2.814 1.92 3.03 999.32
0.23023 0.938 8
o 2.861 1.95 3.46 266.86
—0.32796 0.939 2.830 1.84 55 5.7
o 0 305.70
( 11279)53 0.943 2.740 2.06 0.56 956.82
-ﬁ’.gga 0.837 4636 0.99 0.83 129.63
1.7662 0.940 2.815 2.06 0.91 167.66
(1.73)
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Once again, the coefficients are plausible in magni-
tude and sign, although that of the liquid wealth vari-
able is now lacking significance. The values of C.V. and
D.W. are a little superior to those in Equation 1.3, while
the values of SR. and W. are a little inferior.
Further, the forecast errors from Equation 2.3 are more
random than those from 1.3, but this is offset by the
lower significance of the estimated coefficients in the
former equation. In particular, the coefficient of
(M1/PC) _; in Equation 2.3 attracts a T-value of only
1.73, this barely exceeding the 5 percent value of 1.71.
In view of the multicollinearity biases this T-value lies
within a somewhat doubtful region.

For these reasons, Equation 1.3 is the preferred esti-
mate from Tables 1 and 2.

The incorporation of the transitory component(s) of
income into the relationships produces results which are
inferior to those shown in Tables 1 and 2. A selection of
these results appears in Table 3, where the estirnates
shown correspond to the more satisfactory equations in
the two earlier tables. Of the tests undertaken with the
transitory income variables no better results were
obtained than those tabulated.

The inferiority of the results obtained is amply demon-
strated by Equation 3.1 where the multicollinearity
arising when (YTPDR-YTPDRQ) is introduced renders
the relative price variable insignificant in regression.
In no instance in Tables 3 or 4 does a transitory income

CONSUMPTION OF DURABLE

YTPDR- PCD
No. Constant S1 Sz Sa YTPDRQ YTPDRQ —C—
P

3.1 2.7117 —6.2126 —2.9792 —3.4005 0.06964 0.00696 —44.789
(7.38) (4.62) (5.20) (0.44) (0.44) (2.27)
3.2 —41.321 —5.9402 —3.2256 —3.4441 0.10010 0.00441 —16.810
(6.55) (4.53) (5.22) (2.50) (0.27) (0.44)
3.3 — 2.7038 —b6.1506 —2.9236 —3.3326 0.07075 0.00934 —46.054
(7.21) (4.47) (5.01) (4.06) (0.57) (2.31)

* Estimation period 1962(2) - 1970(2): 33 observations.

—2
*# T-values appear in parentheses. R is corrected for degrees of freedom.

CONSUMPTION OF DURABLE 1

YSPDR-  YOPDR- PCD
No.  Constant S, S, S, YSPDRQ YOPDRQ YSPDRQ YOPDRQ -
PC |

4.1 16435  —54857 —2.8897  —3.1117 0.05380 0.10047 0.00232 —47.926
(5.27) (4.05) (4.23) (2.45) (2.88) (0.14) (2.43)

4.2 —26.395 —5.2791  —3.0982  —3.1587 0.08392 0.12843 0.00156 —20.999
(4.90) (4.06) (4.25) (1.95) (2.62) (0.09) (0.55)

43 14.810 —4.8319 —2.7545 —2.7809 0.04503 0.12622 0.00211 —52.587
(4.34) (3.91) (3.69) (2.02) (3.28) (0.13) (2.69)

4.4 6.8695 —5.7976  —3.0502  —3.2685 0.06411 0.10533 0.01848  —44.433
(4.73) (5.09) (4.33) (2.13) (2.96) (0.45) (2.12)

4.5 - 27811 —54428 —3.1719  —3.2352 0.08663 0.12876 0.00862  —21.347
(4.08) (5.04) (4.24) (1.98) (2.65) (0.20) (0.55)

4.6 —10.689  —5.4271  —3.0295 —3.0346 0.06883 0.14758 0.05053  —45.008
(4.59) (5.31) (4.16) (2.39) (3.61) (1.19) (2.25)

4.7 73114 —57988  —29656  —3.2325 0.06373 0.10460 0.00338 0.01960  —44.458
4.63) (3.98) (4.08) (2.07) (2.86) (0.20) (0.47) (2.07)

4.8 —26.885 —54501 —3.1159  —3.2130 0.08597 0.12786 0.00215 0.00952  —21.792
(4.49) (3.97) (4.01) (1.91) (2.55) (0.12) (0.21) (0.55)

49 —10.2012 —54256 —2.9071  —2.9806 0.06832 0.14688 0.00489 0.05243  —45.049
(4.49) (4.10) (3.89) (2.32) (3.51) (0.30) (1.20) (2.21)

* Estimation period 1962(2) - 1970(2): 33 observations.

—2
*#* T-values appear in parentheses. R is corrected for degrees of freedom.
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component enter as a significant regressor, and the
omission of one of these components (for example, as
in Equations 4.1 or 4.4) is of no assistance,.

The dominant features of the results for the durables
category of consumption expenditure are the poor per-
formance of the transitory components of income, and
the requirement of a combination of liquid assets and
credit variables in order to obtain an estimate which is
plausible and of a satisfactory statistical standard.

While the inclusion of the credit variable is in keeping
with a number of previous studies,51) the finding that

liquid assets play an important role in explaining con-
sumption expenditure on durable goods is a little more
unusual. Indeed, it is frequently postulated that since
durable goods may be classified as an asset, there should
be no positive relationship between the stock of durables
held and the stock of liquid assets since the two are
substitutes. However, the hypothesis does not exclude

(51) See for example, Ball and Drake (2). However, working
with data for the same economy, that of the United King-
dom, Klein et al. (26) found no significant role for any
of a variety of credit variables in equations for consumery’
expenditure on durables.

TABLE 3 *
GOODS: (RTD/PCD) DEPENDENT ##*
($ million)
Ml_, RHDF _2
—_— VE JGS R C.V. D.W. SR. W.
PC_, PCD
0.03509 1.7236 0.937 2.873 1.87 3.07 174.60
(4.17) (5.67)
0.03334 1.9158 —0.34278 0.937 2.891 1.81 1.66 259.71
(3.82) (5.03) (0.84)
0.03760 1.8374 0.73069 0.936 2.898 1.93 4.55 202.70
(4.14) (5.40) (0.77)
TABLE 4 #
GOODS: (RTD/PCD) DEPENDENT #**
($ million)
Ml_, RHDF s
VE JGS CV. D.W. SR. W.
PC._, PCD
0.02327 1.7424 0.937 2.873 1.91 1.28 249.08
(1.69) (6.60)
0.02217 1.9042  —0.32589 0.936 2.895 1.83 5.10 331.18
(1.59) (5.74) (0.82) :
0.01971 1.9962 1.4941 0.940 2.809 2.06 5.11 282.79
(1.44) (6.39) (1.44)
0.02527 1.6556 0.938 2.864 1.91 461 . 268.24
(1.76) (5.02)
0.02321 1.8547  —0.30153 0.937 2.893 1.84 5.66 352.97
(1.57) (4.28) (0.72)
0.02370 1.8257 2.0335 0.944 2.724 2.13 5.66 306.84
(1.73) (5.58) (1.84)
0.02523 1.6302 0.935 2.925 1.90 0.37 294.58
(1.72) (4.52) '
0.02322 1.8348  —0.29592 0.934 2.960 1.84 6.20 378.21
(1.53) (3.89) (0.69)
0.02363 1.7904 2.0510 0.941 2.782 2.14 6.43 332.40
(1.69) (5.06) (1.82)
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the possibility that liquid assets have a role to play in
explaining consumption of durable goods. The permanent
income and life-cycle theories have emphasised the in-
adequacy of current income as a determining factor of
consumption expenditure, and the inclusion of the liquid
assets variable, even in the durables equations, serves to
broaden the wealth concept implicitly being incorporated
in the particular income hypothesis under study here.
Further support for the findings of this paper is in the
results of Suits and Sparks as noted in Section (6) (a)
(iii) above. In that study a liquid assets variable entered
significantly into the equation for durable goods with a
coefficient of 0.05. This value compares very favourably
with the value of 0.04 in Equation 1.3 above.

Friedman’s oft-quoted assertion that the m.p.c. from
transitory income is zero applies, strictly speaking, to the
m.p.c. for non-durable goods. Because Friedman defines
consumption in terms of the value of services rather than
in terms of purchases (including durables), transitory
income can be expected to be saved or spent on durables.
If Friedman’s hypothesis (in its purest form) is correct,
then transitory income might be expected to play some
role in explaining expenditure on durable goods.
Although the transitory income variable is absent from
the preferred equation, the findings of this paper are
that some proportion of this income component is spent
on durable goods.(52)

(x) A Preferred Non-Durables Equation

Tables 5 to 7 contain a selection of the estimates
obtained to explain consumers’ expenditures on non-
durable goods.

In Table 5, permanent income is considered in dis-
aggregated form, together with transitory “other” income.
The role of transitory salary/wage income is investigated
in Table 6, while in Table 7 the aggregate permanent
and transitory income series are employed as regressors.

The preferred equation in Table 5 is 5.4, in which the
regressors are the two disaggregated components of
permanent real personal disposable income, transitory
real personal disposable “other” income, relative prices,
and notified vacancies.

Each of the coefficients in the preferred equation is
of the anticipated sign and plausible magnitude, though
the constant term is rather large. These coefficients sug-
gest a m.p.c. of approximately 76 percent from YSPDRQ,
37 percent from YOPDRQ, and 38 percent from the
transitory income variable. As is discussed in Section (6)

(52) See the discussion in Section (6) (a) (ii) above, and the
reference there to the results of Helliwell et al.
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(c) below, the implied long-run m.p.c. out of current
real salary and wage income is 91 percent ,and that out
of non-salary/wage income is 37 percent. All of the co-
efficients are significant(3) at the 5 percent level, but the
value attained by D.W. suggests negative serial correla-
tion of the residuals, and the value of W. indicates a
significant degree of multicollinearity among the regres-
SOTS.

The ex-post forecasts for 1970(3) and 1970(4) are
quite acceptable, while that for 1971(1) is rather poor,
the estimate failing to catch the sharp downturn in real
retail trade turnover at that time.

An inspection of Table 3 reveals the superiority of 5.4.
One of the most noteworthy features of this table is the
poor behaviour of the transitory income variable other
than in the presence of VE. In all other cases the
T-value on the former is insignificant, suggesting some
multicollinearity between these two variables.

Equations 5.1 and 5.3, although satisfactory in their
own right, have substantially higher coefficients of varia-
tion than that of Equation 5.4, and in selecting an equa-
tion for inclusion in the full quarterly model, a low
value of C.V. is given high priority among the various
criteria. Further the low value of D.W. in Equation 5.1
suggests mis-specification through the omission of some
relevant regressor.

Sample equations incorporating liquid wealth variables
among the regressors are shown as 5.6 to 5.9, and
although a narrowly defined liquid assets variable is
found to be more significant than a more broadly defined
variable, neither are significant in any well-specified
equation,

As may be seen in Equations 5.5 and 5.9, the interest
rate variable, JGS, attracts the anticipated negative co-
efficient, but is insignificant. Nevertheless, these findings
corroborate in part the conclusion of the previous section
that interest rates may be of some significance in deter-
mining expenditure on consumer goods.

The decision over the preferred relationship hinges on
the choice between 5.3 and 5.4; that is, whether or not
the transitory income variable should be retained. In
view of the fact that the value of C.V. in 5.4 is substan-
tially lower than in 5.3, and that (YOPDR-YOPDRQ)
is a significant regressor, the decision is made in favour
of 5.4, despite the poor 1971(1) forecast.

The shortcomings of 5.3 are to at least some extent
offset by the 1971(1) forecast residual for that relation-
ship. To facilitate a full comparison between the two
equations at present in question, Equation 5.3 is dis-
played in full below.

(53) T-values appear in parentheses.

—2
The partial R , for given seasonality and constant term, is
0.977. See footnote (34) in Section (5) above.



Although the forecasts for 1970(3) and 1970(4) are
clearly inferior to those produced by 5.4, the 1971(1)
forecast % residual is a little over half that of the
corresponding forecast from Equation 5.4.

The estimates displayed in Table 6 demonstrate the
effects of including (YSPDR - YSPDRQ) as an explan-
atory variable, with or without the inclusion of the other
part of transitory income.

The main feature emerging from this Table is the
general insignificance of the transitory component of
salary/wage income, as exemplified by the low T-value
attracted by this variable, for example in 6.1 or 6.5.

Further, the inclusion of the variable VE leads to
multicollinearity effects which result in a negative co-

efficient on (YSPDR - YSPDRQ).

EQUATION 5.4

Clearly, while (YOPDR - YOPDRQ) has been found
to be a significant regressor, acting as a cyclical variable
in the explanation of consumers’ expenditure on non-
durables, its salary/wage counterpart is found to be of
no such mgmﬁca.noe Taking into. account the results of
the previous section, the only effect that transitory
income has on consumers expenditure (within the
categories tested in this paper) is in the category of
non-durables, where sudden fluctuations in non-salary/
wage income become important factors.

Large fluctuations in salary/wage income have been
found to have no significant influence in determining
expenditures on either durables or non-durable goods,
so that presumably these income changes affect expen-
ditures on items not considered here—i.e. automobiles
and/or services. The former item seems the more likely
candidate.

(RTN/PCN) = 0.75538 YSPDRQ + 0.36755 YOPDRQ -} 0.37892 (YOPDR - YOPDRQ)) — 773.55 (PCN/PC)

(10.57) (4.97) (3.24) (341)
+ 3.5344 VE — 58.744 S, — 35.884 S, — 44.526 S, +} 722.37

(5.79) (24.31) (16.75) (20.02)
R =098, CV.= 1222, DW. =240, SR. = 003, W. = 13621

Estimation period 1961(4) - 1970(2): 35 observations.

Ex-Post Forecasts

($ million) Actual Forecast
1970(3) - 371.105 374.765
1970(4) 418.721 417.043
1971(1) 345.414 369.702

EQUATION 5.3

(RTN/PCN)

(10.88) (3.8
— 36.160 S, — 45.288 S, + 1258.0
(1453) (17.61)

R = 0.980, C.V.= 1422,

D.W. = 1.94,

% Residual

—0.986
+0.401
—7.032

057687 YSPDRQ + 0.32783 YOPDRQ — 1220.5 (PCN/PC) + 3.1325 VE — 49,104 S,
6)

(5.81) (4.51) (21.09)

SR. = 153, W. = 106.42

Estimation period 1961(4) - 1970(2): 35 observations.

Ex-Post Forecasts

($ million) Actual Forecast
1970(3) 371.105 366.328
1970(4) 418.721 410.394
1971(1) 345.414 359.161
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% Residual

1.287
1.989
—3.980



CONSUMPTION OF NON-DURABLES:

YOPDR- PCN Ml_,
No. Constant S: S, Sa YSPDRQ YOPDRQ YOPDRQ S
- PC PC_,

5.1 954.39 —51.203 —40.530 —49.910 0.58914 0.57759 — 938.38

(17.26) (13.60) (16.28) (8.56) (6.91) (3.60)
5.2 588.15  —51.146  —40.712  —49.802 0.70393 0.62333 0.24154 — 630.43

(17.55) (13.90) (16.53) (6.68) (7.07) (1.42) (1.88)
5.3 1258.0 —49.104  —36.160 —45.288 0.57687 0.32783 —1220.5

(21.09) (14.53) (17.61) (10.88) (3.86) (5.81)
5.4 722.37 —48.744  —35.884  —44.526 0.75538 0.36755 0.37892 — 77355

(24.31) (16.75) (20.02) (10.57) (4.97) (3.24) (3.41)
5.5 727.41 —50.829  —40.210 —49.740 0.66040 0. 48625 0.09523 — 701.47

(17.23) (13.41) (16.43) (5.64) (2.69) (0.40) (2.02)
5.6 42325  —55.912 —42598  —52.692 0.53775 0.39281 0.29764 — 485.38

(11.13) (12.78) (13.54) (3.03) (1.81) (1.70) (1.36)
5.7 548.85 —59.412  —43.089  —-53.717 0.83033 0.38876 0.33348 — 696.94 0.12200

(9.68) (13.22) (13.74) (6.28) (2.20) (1.89) (2.11)  (1.52)

5.8 701.80 52,139  —37.010 —46.283 0.80412 0.28290 0.41076 — 795.01 0.04883

(11.68) (14.65) (15.22) (8.76) (2.28) (3.33) (3.46) (0.85)
5.9 70800 —59.546  —42.652 —53.883 0.78752 0.21549 0.16935 — 783.39 0.12941

(9.71) (12.99) (13.79) (5.69) (0.90) (0.71) (2.30) (1.61)

*

—2
** T-values appear in parentheses. R is corrected for degrees of freedom.

Estimation period 1961(4) - 1970(2): 35 observations.

CONSUMPTION OF NON-DURABLES:

YSPDR- YOPDR-
No.  Constant S, S, S, YSPDRQ  YOPDRQ YSPDRQ YOPDRQ
6.1 950.85 50089 --37.868 —48.280 0.58258 053357 0.08592
(15.51) (8.95) (13.48) (8.38) (5.48) (0.89)
6.2 12596 ~ —49.168 —36315 —45.374 057725 0.32958 —0.00567
(19.42) (10.92) (15.76)  (10.64) (3.67) (0.07)
6.3 11616 ~ —49.035 —36505 —45.645 0.60868 0.21701 —0.02442
(20.20) (11.45) (16.42)  (11.11) (2.05) (0.32)
6.4 12551 ~ —48538 36101  —45038 0.57105 0.34568 —0.00554
(9.18) (9.67) (11.76) (7.98) (2.32) (0.07)
6.5 59301 —50.096 —38.197  —48.267 0.69518 0.58079 0.08104 0.23614
(15.77) (9.16) (13.70) (6.54) (5.71) (0.85) (1.38)
6.6 72357  —49.044 36621 —44.926 0.75938 0.37636 ~-0.02702 0.38361
(22.58) (12.83) (18.16)  (10.35) (4.80) (0.40) (3.21)
6.7 67426  —49.060 —36.605 —44.769 0.77675 0.42060 —0.02409 0.44201
(22.22) (12.62) (17.64) (9.26) (3.33) (0.35) (2.49)
6.8 70265 —52543 —37.841  —46.761 0.80959 0.29063 —-0.02956 0.41660
(11.34) (11.81) (14.25) (8.59) (2.28) (0.43) (3.31)

* Estimation period 1961(4) - 1970(2): 35 observations,

—2
*# T-values appear in parentheses. R is corrected for degrees of freedom.
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TABLE 5 *

(RTN/PCN) DEPENDENT ##

($ million)
M3_1 -2
VE JGS R C.V. D.w. S.R. W.
PC_,
0.966 1.848 1.05 041 72.73
0.967 1.815 1.10 0.06 101.94
3.1325 0.980 1.422 1.94 1.53 106.42
(4.51)
3.5344 0.985 1.222 2.40 0.70 136.21
(5.79)
—6.0489 0.967 1.823 1.19 0.68 148.41
(0.87)
0.06937 0.967 1.804 1.05 0.62 209.38
(1.16)
0.969 1.773 1.00 0.46 197.34
3.4069 0.985 1.229 2.28 0.76 231.91
/ (5.39)
—7.0163 0.969 1.770 1.09 24247
(1.04) :
TABLE 6 *
(RTN/PCN) DEPENDENT *#*
($ million)
PCN Mi_, 2
VE JGS R C.V. D.w. S.R. W.
PC PC_,
— 927.35 0.966 1.855 1.24 0.31 98.76
(3.54)
—1222.5 3.1471 0.979 1.860 1.93 1.19 134.15
(5.67) (4.27)
—1088.6 3.1055 —6.9368 0.981 1.388 2.35 0.40 160.02
(4.96) (4.40) (1.82)
—1211.6 3.1763 —0.00896 0.978 1.477 1.96 0.01 226.97
(5.18) (4.07) (0.14)
— 6%6.91 0.967 1.825 1.29 0.06 127.39
'1.86)
— 777.73 3.6086 0.985 -1.243 2.35 0.95 163.58
(3.37) (5.57)
— 754.14 3.6926 2.2878 0.984 1.073 2.35 0.43 211.52
(3.13) (5.40) (0.45) : '
— 800.07 3.4852 _ 0.04993 0.984 1.250 221 0.03 257.95
(3.42) (5.23) (0.86)
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CONSUMPTION OF NON-DURABLES:

YTPDR-
No. Constant S, S, S, YTPDRQ YTPDRQ
7.1 973.61 —51.217 —40.552 —49.939 0.58482
_ (17.58) (13.87) (16.63) (10.91)
7.2 1477.1 —49.984 —37.884 —47.202 . 0.51107
(19.77) (14.40) (17.46) (10.02).
7.3 1273.1 —44.051 —34.821 —42.961 0.50889
(12.30) (12.31) (13.52) (10.65)
7.4 1473.0 —49.958 —37.783 —47.039 0.51240
(19.42) (14.01) (16.80) (9.85)
7.5 951.34 —50.159 —38.075 —48.435 0.59440 0.08618
(16.64) (10.78) (15.04) (11.06) (1.23)
7.6 1462.9 —49.862 -—37.593 —47.049 0.51405 0.01219
(18.75) (12.06) (16.36) (9.45) (0.18)
7.7 1195.8 —42.993 —33.340 —41.939 0.52087 0.04991
(11.16) (9.74) (12.12) (10.31) (0.78)
7.8 1428.1 —49.580 —36.843 —46.4400 0.52227 0.03509 \
(17.98) (10.49) (14.65) (9.06) (0.43)

* Estimation period 1961(4) - 1970(2): 35 observations.

—2
** T-values appear in parentheses.

The failure to incorporate the salary/wage transitory
income variable in the preferred non-durables equation
is upheld by the results depicted in Table 7 in which
the aggregate transitory income variable is tested in
Equations 7.5 to 7.8. In none of these estimates is
(YTPDR - YTPDRQ) a significant regressor, confirm-
ing the findings that only the non-salary/wage portion
of this variable is of relevance in this context.

The remaining four equations of this Table test
aggregate total permanent disposable income as the sole
income variable among the regressors, Equations 7.1 and
7.2 being directly comparable to Equations 5.1 and 5.3
respectively, Although these equations are satisfactory
enough in their own right, they are overshadowed by
the better estimates in Table 5, as the values of C.V.
and D.W., attained by the latter are respectively lower
and higher than those attained by the former.

Equation 5.4 remains the preferred estimate among
all of those tested.

The inclusion of any component of transitory income
in the non-durables equation is in conflict with the pure
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is corrected for degrees of freedom.

form of the Friedman hypothesis, but to follow such a
strict theory may be unrealistic.

The requirement that the m.p.c. from transitory
income be zero stems fro massumption (16) in Section

(2) of this paper, namely that
r (Ytp, Ytt) =0

However, a positive correlation between permanent
and transitory income could be anticipated, since receipts
of the latter, once saved, will be added to wealth and
hence will raise the value of the former. In this case a
small positive m.p.c. from transitory income would be
justified. The simple correlation coefficient between
YTPDRQ and (YTPDR -YTPDRQ) is 0.2656 while
that between YOPDRQ and (YOPDR - YOPDRQ) is
0.1075 and that between YSPDRQ and (YSPDR -
YSPDRQ) is 0.0301. This being the case, the small
positive coefficients attracted by the transitory income
variables in the well-specified equations are quite plaus-
ible, and the low value of r? between the salary/wage
permanent and transitory income variables is some
explanation of the insignificance of the latter in the
equations tested.



|

_ TABLE 7+
| (RTN/PCN) DEPENDENT **

- ($ million)
‘ PCN Ml_, _2
VE JGS R C.V. D.W. S.R. W.
PC PC_,
- —— 956,76 0.967 1.818 1.05 0.41 47.62
¥ (5
‘ —1430.9 ) 2.1549 0.976 1.561 1.58 1.26 71.01
(6.74) (3.37)
-—1 180.4 3.1357 —0.07515 0.979 1.463 2.16 0.77 126.73
(5.16) (4.20) (2.21)
—1433.0 2.2519 1.0044 0.975 1.588 1.59 1.57 87.98
(6.64) (3.11) (0.31)
— 942.26 0.968 1.802 1.25 0.31 60.46
5.13
—14%8.4 ) 2.1075 0.975 1.588 1.59 1.57 87.98
(6.26) (3.01)
—1105.8 3.0336 —0.08219 0.978 1.474 2.33 0.24 144.93
(4.43) (3.98) (2.32)
—1399.0 2.2105 1.9868 0.974 1.611 1.64 0.60 109.22
(6.00) (2.98) (0.49)

—————— - e T s

(xi) A Preferred Aggregate Equation

For the sake of completeness, an equation explaining
expenditure on aggregate consumption goods is pre-
sented in this section, together with brief comments on
the results obtained in testing relationships for this
dependent variable under the permanent income hypo-
thesis.

Estimates are still formulated in constant price terms,
deflation of the dependent variable being achieved by
means of the consumers’ price index (all groups). The
problem of specifying a relative price variable is over-
come by means of the ratio (PCI/PC), where PCI is
the implicit price deflator obtained as the ratio of RT

o ((RTN/PCN) 4 (RTD/PCD)). The relative price
vanable attracts the expected significant negative co-
efficient in all of the formulations.

The permanent income variable is tested again in
aggregate and disaggregated forms, all of the three
associated variables being significant regressors.
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Of the transitory components of income (YTPDR-
YTPDRQ) and (YOPDR -YOPDRQ) behave well,
the latter being just significant at the 5 percent level in
the better estimates, while (YSPDR-YSPDRQ) is
quite insignificant.

A narrowly defined liquid wealth variable attracts a
positive but insignificant coefficient, while VE is an
important regressor.

The preferred equation is 8.3, while Equations 8.1
and 8.2 demonstrate the effects of omitting either tran-
sitory income or VE from the preferred relationship,
8.4 demonstrates the role of interest rates, and 8.5 to 8.8
facilitate a comparison with the corresponding equations
when aggregate total income is used.

All of the coefficients are of a plausible magnitude
and sign, suggesting a m.p.c. from permanent salary/
wage income, permanent “other” income and transitory

“other” income of 54 percent, 55 percent and 25 percent
respectively. As is discussed in Section (6) (c) below, the
implied long-run m.p.c. from current real salary and
wage income is 30 percent, while that from current non-
salary/wage income is 42 percent. All of the coefficients
are significant at the 5 percent level with the exception
of that on the transitory income variable, this falling



TABLE 8 *
AGGREGATE CONSUMPTION
(RT/PC) DEPENDENT |

($ million)
YOPDR-
No. Constant S, S, Sa YSPDRQ YOPDRQ YOPDRQ 1
8.1 1502.0 —56.370 —42.049 —49.669 0.36873 0.53268 ;
(26.33) (17.32) (20.87) (5.14) (6.56) j
8.2 712.02 —58.405 —47.174 —54.450 0.54640 0.84086 0.11932
(19.39) (14.81) (17.32) (2.97) (9.24) (0.56) -
8.3 1043.2 —56.012 —41.218 —A48.986 0.54274 0.55530 0.24673
: (26.93) (17.19) (20.98) (4.36) (6.98) (169) .
8.4 968.86 —56.083 —41.294 —A48.834 0.57152 0.61573 0.32632 ;
(26.57) (16.97) (20.52) (4.23) (4.71) (1.62)
8.5 1012.8 —59.339 —42.186 —50.656 0.59472 0.46880 0.28611 1
(12.74) (15.61) (16.11) (4.21) (3.48) (1.84)
* Estimation period 1961(4) - 1970(1): 34 observations.
*¥ T-values appear in parentheses. _Rz is corrected for degrees of freedom.
TABLE 9* |

-

AGGREGATE CONSUMPTION
(RT/PC) DEPENDENT

($ million)
YTPDR-

No. Constant S, S, S, YTPDRQ YTPDRQ
9.1 1293.8 —55.853 —40.817 —48.610 0.43946

(25.62) (17.20) (20.64) (7.50)
9.2 1245.6 —-55.884 —40.890 —50.614 0.68147 0.16191

(17.32) (10.30) (14.67) (10.46) (2.11)
9.3 1231.7 —55.306 —39.419 —47.940 0.45716 0.05508

(24.52) (14.15) (19.50) (7.43) (0.96)
9.4 1331.11 —55.926 —41.127 —49.230 0.42988 0.00260

(24.49) (13.40) (18.66) (6.66) (0.04)
9.5 1427.2 —-58.882 —41.821 ~-50.488 0.42663 0.02889

(14.99) (11.89) (15.04) (6.35) (0.47)

* Estimation period 1961(4) - 1970(1): 34 observations,

-2
** T-values appear in parentheses. R is corrected for degrees of freedom.

36



EXPENDITURE **

PCI Ml1_, _2
VE JGS C.V. D.W. S.R. W.
PC PC_, :
M —1369.8 3.7135 0.983 1.196 2.25 0.00 127.47
(623) (527
— 680.05 . 0.966 1.710 1.92 0.84 129.32
N 1.52
— 963.51) 3.8924 0.984 1.156 2.30 1.09 167.36
(322)  (5.65)
— 955.82 3.9977 2.9968 0.984 1.172 2.28 1.39 213.75
(300) - (554) (0.59)
—1389.5 3.8119 0.04824 0.984 1.165 2.20 2.47 259.09
(324)  (5.43) (0.80)
|
' EXPENDITURE
{ =
PCI Mi_, _2
A VE JGS C.V. D.W. S.R. W.
PC PC_,
-—1182.2 4,1333 0.982 1.232 2.08 0.00 86.82
(6.13) (6.13)
. —1254., 0.964 1.767 1.32 0.25 65.96
(1,50)
—1130.3 3.8948 0.982 1.234 2.28 0.02 103.81
(5.64) (5.42)
—1191.1 3.7556 —4.3085 0.983 1.220 2.30 0.07 125.36
(5.84) (5.22) (1.26)
—1334.8 3.6511 0.04272 0.982 1.228 2.19 0.20 167.71
(491) (4.88) (1.11)
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EQUATION 8.3¢59

(RT/PC) = 0.54274 YSPDRQ -+ 0.55530 YOPDRQ -+ 0.24673 (YOPDR - YOPDRQ) — 993.51 (PCI/PC)

(4.36) (6.98)

(1.69) (3.22)

+ 3.8924 VE — 56.012 S, — 41.218 S, — 48.986 S; + 1043.184
(20.98)

(5.65) (26.93) (17.19)

R =098, CV.= 115, DW. =230, SR =109, W.=167.36

Estimation period: 1961(4) - 1970(1), 34 observations.

Ex-post Forecasts

(8 mullion) Actual Forecast
1970(2) 412.350 396.348
1970(3) 401.994 395.354
1970(4) 456.463 440.466

marginally short of the critical value of 1.71. The de-
cision to retain this explanatory variable is based on the
inferior forecasts produced by Equation 8.1, these also
being typical of the forecasts of the other tabulated
equations.

TABLE 10

EX-POST FORECASTS
(% Residuals)

Equation 8.1 Equation 8.3

1970(2) 5.184 4.037
1970(3) 3.417 1.680
1970(4) 5.031 3.632

The percentage forecast errors from Equation 8.3 are
considerably greater than those from the preferred dur-
ables and non-durables equations, and this discrepancy
may be traced to the behaviour of the relative price
variable during the forecast period.

In Equation 8.3 the value for S.R. is insignificant
while D.W. lies between the uncertainty bounds for
negative serial correlation, and W, is significant at the
5 percent level.

: -2
(54) T-values appear in parentheses. The partial R for given
seasonality and constant term, is 0.973. See footnote (34)
in Section (5) above.
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% Residual

4.037
1.680
3.632

The preferred aggregate equation corresponds to the
preferred non-durables equation, and reflects the general
findings of this paper with regard to the major deter-
minants of consumption expenditure.(5%)

Friedman(56) suggested that a case could be made for
a m.p.c. from total permanent income of 0.9, and from
total transitory income of 0.3. The coefficients in Equa-
tion 8.6 suggest values of 0.7 and 0.2 respectively, which
lends some support to the plausibility of the estimates
obtained above.

The fact that superior statistical relationships are
obtained when disaggregated equations are used adds
support to the decision to explain consumption expendi-
ture in this way.

It is useful to compare the forecasts generated by
the preferred aggregate equation with the sum of
those produced by the preferred equations explaining
(RTN/PCN) and (RTD/PCD). Table 11 permits such
a comparison between the percentage residuals for the
1970(3) to 1971(4) quarters. The aggregate equation
produces better forecasts in all but the first of these
quarters.

Clearly, if the equations are to be evaluated purely on
forecasting performance, then there is no justification

(55) The inclusion of at least some part of transitory income in
explaining expenditure on aggregate consumption goods is
in keeping with the findings of Holmes (23).

(56) Friedman, op. cit., p. 2135.



EX-POST FORECASTS (AGGREGATE vs DISAGGREGATED)

TABLE 11

($ million)
(RT/PC) (RTN/PCN) + (RTD/PCD)
Residual % Residual Residual % Residual
1970(3) 6.640 1.680 1.560 0.388
1970(4) 15.997 3.632 —25.890 —5.672
1971(1) —7.933 —2.113 -—24.487 —6.460
1971(2) —1.425 —0.358 ~—20.304 —5.033
1971(3) —2.398 —0.607 —19.935 —4.970
1971(4) —7.379 —1.637 —28.717 —6.274

for pursuing a disaggregated approach with the set of
data analyzed here. On the other hand, the disaggregated
relationships estimated in this section do demonstrate
that the forces behind consumers’ expenditure on durable
goods are somewhat different from those behind expen-
diture on non-durables, as might be expected, and this
information may well be useful for the policymaker.

(xii) Chow Tests

The preferred equations explaining consumers’ expen-
diture on durables, non-durables, and all goods (exclud-
ing automobiles) are subjected to a Chow Test.(57) While
this test is generally regarded as a test for the stability
of an estimated relationship over the sample period, the
findings of this paper are that such an interpretation of
the test may be misleading. '

Briefly, the test consists of dividing the sample of
size n into two parts of size m and (n—m), and utilizing
the information contained in the three sets of residuals
obtained when the relationship is estimated over the full
sample and the two sub-samples.

If the sums of the squares of these residuals are
denoted by A, B and C respectively, and if p is the
number of parameters to be estimated, then the statistic

takes an F-distribution with (p, n—2p) degrees of free-
dom. A value of K exceeding the critical F-value for a

(57) See Chow, op. cit.
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chosen level of significance leads to a rejection of the
null hypothesis that the three sets of data are generated
by the same underlying model.

A disturbing feature of this test is that the null hypo-
thesis can, and frequently is, accepted in cases where the
estimated coefficients vary substantially between the
three sets of data, even to the extent of changing sign.
This being the case, the Chow Test really should be
described as a test of the estimating ability of a relation-
ship over the sample period, rather than as a test of its
stability. The test is based on the residuals. Although
account is taken of statistically significant changes in
parameter estimates, a shift which is statistically insig-
nificant may be economically significant. For example, a
change in sign will generally be of critical importance
economically.(58)

Table 12 shows the estimates for the preferred dur-
ables Equations, 1.3, over the sample and two sub-
samples. Equation 12.1 is the preferred Equation, 1.3. It
can be seen that the constant changes sign in Equations
12.2 and 12.3. The relative price variable and the liquid
wealth variable are insignificant regressors over both of
the sub-periods, while YTPDRQ is insignificant in
Equation 12.3 and the three seasonal dummy variables
are insignificant in Equation 12.2.

Despite this suggestion of instability, the computed
value of K is quite insignificant at the 1 percent or
5 percent levels:

A = 23367; B = 7455; C

= 10.769;
n = 33 ;P 8 ; K =

0.600.

This being the case, Equation 1.3 stands up to the
Chow Test most satisfactorily.

(58) Recall the earlier reference to Sargan and to Broadbent.



CHOW TEST - PREFERRED DURABLES

PCD Mi_,
No. Constant S, Ss Ss YTPDRQ
PC PC_,
12.1 3.4943 —6.1650 —3.1368 —3.4569 0.06863 —45.480 0.03523
(7.51) (5.97) (5.49) (4.08) (2.35) (4.26)
12.2 —2.3519 —2.9850 —1.7120 —1.1532 0.07929 —38.241 0.01474
(1.37) (1.65) (0.70) (2.04) (0.78) (1.03)
12.3 —3.6579 —7.4376 —3.8956 —4.0096 0.11537 —69.966 0.03937
(4.42) (3.47) (3.79) (1.26) (1.11) (1.49)

* The estimation periods for the three equations are 1962(2) - 1970(2): 33 observations; 1962(2) - 1966(2): 17 observations; .

=2
*# T-values appear in parentheses. R is corrected for degrees of freedom.

CHOW TEST - PREFERRED NON-DURABLES

YOPDR-

No. Constant S, S, Ss YSPDRQ YOPDRQ  YOPDRQ

13.1 722.37 —48.744 —35.884 —44.526 0.75538 0.36755 0.37892
(24.31) (16.75) (20.02) (10.57) (4.97) (3.24)

13.2 62.234 —47.912 —40.919 —47.662 0.94742 0.41198 0.37259
(9.37) (4.96) (5.71) (2.15) (2.32) (0.75)

13.3 513.29 —51.198 —34.599 —45.312 0.66570 0.03796 0.31939
(19.50) (12.47) (16.16) (3.41) (0.10) (1.87)

* The estimation periods for the three equations are 1961(4) - 1970(2): 35 observations; 1961(4) - 1965(4): 17 observations;

—2
*# T-values appear in parentheses. R is corrected for degrees of freedom.

CHOW TEST - PREFERRED AGGREGATE

YOPDR-

No. Constant S S, S YSPDRQ YOPDRQ  YOPDRQ

14.1 1043.2 —56.013 —41.218 —48.986 0.54274 0.55530 0.24674
(26.93) (17.19) (20.98) (4.36) (6.98) (1.69)

14.2 —104.94 —56.616 —46.855 —53.063 0.94511 0.63325 0.33496
(10.07) (4.98) (5.76) (1.67) (2.79) (0.59)

14.3 780.33 —57.009 —39.695 —49.607 0.64251 0.46096 0.21098
(19.29) (11.20) (15.00) (2.66) (1.07) (0.96)

* The estimation periods for the three equations are 1961(4) - 1970(1): 34 observations; 1961(4) - 1965(4): 17 observations;

—2
** T-values appear in parentheses. R is corrected for degrees of freedom.



TABLE 12 *

EQUATION (1.3) (RTD/PCD) DEPENDENT **

($ million)
RHDF 2 .
R CV. D.W. S.R. W. Sum of Squares
PCD
1.8034 0.939 2.826 1.87 2.20 144.58 A = 23.367
(7.56)
2.6689 0.953 2.662 2.72 0.01 80.07 = 7455
(3.44)
1.5627 0.900 3.394 1.57 1.34 54.60 = 10.769
(2.42)
. and 1966(3) - 1970(2): 16 observations, respectively.
TABLE 13 *
EQUATION (54) (RTN/PCN) DEPENDENT **
_($ million)
PCN —2
VE R CV. D.w. S.R. w. Sum of Squares
! PC
b
—1773.37 3.5344 0.985 1.222 240 0.76 136.21 A = 426.325
i (3.41) (5.79)
—175.28 —0.52199 0.972 1.541 2.29 0.25 102.37 = 192.137
(0.17) (0.08)
—476.55 4.9707 0.979 1.010 2.74 5.64 75.14 C = 115.469
(1.24) (4.13)
and 1966(1) - 1970(2): 18 observations, respectively.
TABLE 14 *
EQUATION (8.3) (RT/PC) DEPENDENT **
($ million)
PCI —2
VE R C.V. D.W. S.R. Ww. Sum of Squares
\ PC
| —993.51 3.8924 0.984 1.156 2.30 1.09 167.36 A = 436.885
| (3.22) (5.65)
2.8399 —1.3332 0.973 1.528 2.21 0.12 110.16 B = 233.058
(0.00) (0.18)
—765.69 4.6570 0.977 1.068 2.56 0.19 82.92 C = 133411
(1.26) (3.43)

and 1966(1) - 1970(1): 17 observations, respectively.
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Table 13 shows estimates for the preferred non-
durables Equation, 5.4, over the full sample and two
sub-samples. Equation 13.1 is the preferred Equation, 5.4.

As can be seen, the coeflicient on VE changes sign in
13.2, YOPDRQ becomes insignificant in 13.3, while the
relative price variable and transitory income variable
become insignificant in both 13.2 and 13.3.

Once again, despite the apparent instability of the
estimate, the K value is insignificant:

A = 426.325; = 192.137; C

; = 115.469;
n= 35 ;s p= 9 ; K=

0.729.

The estimates for the preferred aggregate Equation,
8.3, are shown in Table 14 for the full sample and two
sub-samples. Equation 14.1 is the preferred estimate, 8.3.

Variables YSPDRQ and VE are insignificant in 14.2,
the latter attracting a negative coefficient, while the rela-
tive price variable and transitory income are insignificant
in both 14.2 and 14.3. YOPDRQ becomes insignificant
in 14.3. However, the computed value of K is not sig-
nificant, so that the conclusion to be drawn from the
Chow Test is that the preferred aggregate equation is
stable over the estimation period.

A = 436.885; B
n= 34 ; p

233.058; C
9 ; K

133.411;
0.342.

From the evidence presented in this section and as dis-
cussed by other authors, it may be concluded that the
Chow Test described here (and other tests of this type)
are of somewhat limited application. If the equation
“passes” the Chow Test, then this implies that any shifts
occurring in the estimated coefficients as a result of
splitting the sample are statistically insignificant. How-
ever, as noted above, this may be of little comfort from
an economic viewpoint, particularly if the signs on these
estimates alter.

A disturbing aspect of the analysis undertaken here is
the apparent sensitivity of the estimated relationships to
the choice of sample period. Generally speaking, the
equations estimated from the second sub-period (that is,
the latter half of the full period) are reasonably similar
in terms of structural magnitudes to the equations esti-
mated over the full sample. The major deviations gener-
ally arise when the equations are estimated from the
first sub-sample. That is to say, the preferred equations
presented above more accurately describe the economic
movements associated with the period since early 1966
than those associated with the period from late 1961 to
early 1966. '

There is some suggestion that the results obtained are
data-sensitive, and accordingly any interpretation of the

magnitudes of coefficients, etc., should be undertaken
with this observation in mind. (59

{xiii) Naive Predictors

In order to establish a bench-mark against which to
judge the predictive ability of the preferred equations, a
nurnber of “naive predictors” are used to forecast values
for the dependent variables over the 1970(3), 1970(4),
and 1971(1) quarters. It would be hoped that the econo-
metric equations yield better forecasts than the naive
predictors, in terms of percentage forecast residuals.

Let y; be the actual value of the dependent variable
in period t, and let y.* be the estimated value of the
dependent variable in that period. Then the percentage
residual in period t is defined as:

Iy — 100 (yt — Yt*)/Yt

Five naive predictors are employed:

=
!

= Yt—1

05 (yt—1 + yi-2)

ye* = 0.25 (yi—r + ye—z + Vees + ye—d)
Yt — Yt—1 = Vt—1 — Vt—2

ie. y¢* = 2y¢y — Vi-2

(3) (y¢* — Yt—1)/Vt—1 = (Ytor — Vi—2)/Vi—z

1e v = (ve—1?/Vi—z)

=
*
Il

Table 15 compares the percentage residuals for the
three forecast quarters as obtained by the preferred
durables Equation, 1.3, and by the naive predictors.
Clearly, Equation 1.3 has superior forecasting ability.

Similar comparisons are made for the non-durables
equation in Table 16 and the aggregate equation in
Table 17. Again, the econometric equations are far
superior to the naive predictors in terms of forecasting
ability, except for the aggregate equation in the 1970(2)
and 1970(3) quarters. In these quarters Equation 8.3

(59) Of course, this is in addition to any sensitivity of the
coefficients as a result of the previously noted multi-
collinearity among the data used. .



TABLE 15

FORECASTS OF (RTD/PCD)
. (% Residuals)

Equation Naive Naive Naive Naive Naive
1.3 (1) (2) (3) (4) (3)
1970(3) — 0.2050 — 6.3916 -+ 3.5273 + 3.1043 —26.2297 —30.7766
1970(4) — 3.8259 + 9.2025 + 6.3007 + 9.7483 -+15.0060 +14.6573
1971(1) —0.1714 —24.3297 —18.6090 —13.7575 ~-35.7712 —36.9308
TABLE 16
FORECASTS OF (RTN/PCN)
(% Residuals)
Equation Naive Naive Naive Naive Naive
2.4 (1) (2) (3) (4) (9)
1970(3) — 0.9860 — 2.0184 -+ 1.3312 — 1.0163 — 8.7179 — 9.1888
1970(4) -+ 0.4006 +411.3717 -4-10.4772 + 9.3635 +13.1606 +13.1252
1971(1) — 7.0317 —21.2229 —14.3304 —10.1689 —35.0881 —36.7768
TABLE 17
FORECASTS OF (RT/PC)
(% Residuals)
Equation Naive Naive Naive Naive Naive
8.3 (1) (2) (3) (4) (3)
1970(2) -} 3.8806 + 7.9496 -+ 0.0499 4 3.8769 +4-23.7488 +21.4344
1970(3) + 1.6517 — 2.5762 + 1.5009 — 0.4569 —10.7306 —11.4349
1970(4) + 3.5045 +11.9329 -+10.7984 +4-10.2538 +14.2017 +14.1447
TABLE 18
(RM.S.E.)
Preferred Naive Naive Naive Naive Naive
Equation (1) (2) (3) (4) (5)
Durables 0.0422 0.2467 0.1824 0.1654 0.4435 0.4775
Non-Durables 0.0374 0.2311 0.1747 0.1390 0.3603 0.3755
Aggregate 0.0321 0.1518 0.1170 A 0.1167 0.2949 0.2798
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produces forecasts which are inferior to those generated
by the naive predictors (2) or (3). That is, an auto-
regressive structure taking account of the behaviour of
the dependent variable over the last few quarters is
superior (in terms of forecasting ability) to the econo-
metric equation.

The shortcomings of Equation 5.4 in the 1971(1)
quarter, in which the forecast error greatly exceeds that
of any of the other quarters, may be traced to the pre-
sence of the transitory income component, as was dis-
cussed in Section (6) (a) (x) above.

While it may often be sufficient to compare forecasting
abilities on a quarter-by-quarter basis, it is informative
to measure predictive power over the full forecast period,
taking account of both the absolute value and the vari-
ance of the forecast errors. Such a measure may be
obtained by means of the Root Mean Squared Error.(60)

T
( 2 (ye—w"))?
t=1

R.MSE. =
T

(3 v
t=1

In the present case, T—=3, and values for the RM.S.E.
are shown in Table 18 for the preferred equations and
the five naive predictions for the three categories of
consumption expenditure.

Clearly, the preferred equations in each case yield
forecast errors over the three-quarter period which are
lower in absolute value and variance than are the fore-
casts generated by any of the naive predictors.

(b) Other Income Hypotheses

In this sub-section, brief mention is made of the
results obtained when the various other hypotheses out-
lined in the first section of this paper are tested against
the samples of data used in Section (6) (a).

Reference is made in a rather loose fashion to the
“Friedman equation”, “Keynesian equation”, etc. A
word of explanation is in order at this stage. Such refer-

(60) RM.S.E. is expressed here in ratio form to facilitate
-comparisons between equations with different dependent
variables. :

ence is for the purpose of convenient presentation, and
is not intended to convey the implication that the forms
of the equations presented here correspond exactly with
those of the various authors referred to. Indeed, this is
simply not the case. Reference to a particular author
indicates that his theory concerning the role of the
income variable and the particular way in which income
enters the consumption function is under test. Nothing
further should be inferred.

For each hypothesis, the preferred equation among
those tested is presented for both durables and non-
durables expenditure. Where these differ in content from
the preferred estimates under the P.I.H. the equations
corresponding to the latter are also shown.

In each case, the estimation periods are 1961(4) -
1970(2) for non-durables, and 1962(2) - 1970(2) for
durables. In the equations which follow, T-values appear

—2
in parentheses, and R is adjusted for degrees of freedom.

The overwhelming result is that the findings of Sec-
tion (6) (a), with regard to the behaviour of the various
explanatory variables, are entirely confirmed. In the few
instances where the results differ from those already out-
lined, these are noted explicitly and commented upon.
In almost every case the preferred equations for a par-
ticular hypothesis correspond to the equations found
preferable under the P.I.H.

The criteria employed in deciding preferences are
those already outlined and discussed above.

(i) The Keynesian Hypothesis

The preferred durables and non-durables equations
are shown as K.1 and K.2 respectively. Equation K.1
corresponds to the preferred Friedman estimate 1.3 but
is judged to be inferior to the latter, having a higher

_2
C.V,, low R, forecasts which increase in absolute per-
centage error, and a substantially smaller coefficient on
the income variable. In addition, Equation K.1 does not
explain the estimation period as efficiently as does
Equation 1.3,

Similar criticisms may be made of K.2 in comparison
with Equation 5.4, the preferred P.I1L.H. estimate for
non-durables. Equation K.2 differs from K.3 (the latter
corresponding to Equation 5.4) in the disaggregation of
the income variable and in the inclusion of (M3/PC) _,.
The insignificance of YOPDR renders Equation K.3
unsuitable, (61)

On the basis of these results the Keynesian hypothesis

is rejected for the given samples of data.

(61) The significance of the broadly-defined liquid assets vari-
able is an interesting feature of Equation K.2.



EQUATION K.1
(RTD/PCD) = 0.03552 YTPDR — 82202 (PCD/PC) + 0.04806 (M1/PC)_; -4 1.5854 (RHDF/PCD)

(2.51) (4.90) (5.96) (4.66)
— 7.0220 S, — 2.5243 S, — 3.6158 S, 4 51.718
(7.80) (3.56) (4.91)

R = 0919, CV.=3262 DW. =183, SR.=379, W. = 12093

Ex-Post Forecasts

($ million) Actual Forecast % Residual
1970(3) 37.995 38.159 —0.043
1970(4) 41.846 42.658 —1.940
1971(1) 33.657 32.027 4.843

EQUATION K.2
(RTN/PCN) = 0.10332 YTPDR — 1412.1 (PCN/PC) + 0.13101 (M3/PC)_, 4+ 1.5983 VE — 58.265 S,

(1.50) (5.36) (5.49) (1.97) (15.74)
— 39.392 S, — 51.948 S, + 1460.1
©(10.39) (14.11)

R'= 0967, CV.= 1821, DW. =133, SR = 360, W.= 122.19.

Ex-Post Forecasts

($ million) Actual Forecast % Residual
1970(3) 371.105 355.925 4.091
1970(4) 418.721 394.020 5.899
1971(1) 345.414 330.346 4.362

EQUATION K.3
(RTN/PCN = 040508 YSPDR -+ 0.06596 YOPDR — 15967 (PCN/PC) 4 29410 VE — 44.386 S,

(5.74) (0.63) (5.00) (2.92) (11.94)
— 24528 S, — 38433 S, + 17424
(5.83) (9.54)

R = 095, CV. =223, DW. =214 SR =536 W. = 9380

Ex-Post Forecasts

($ million) Actual Forecast % Residual
1970(3) 371.105 374.855 —1.010
1970(4) 418.721 415.816 0 694
1971(1) 345.414 351.702 —1.820
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(ii) The Relative Income Hypothesis

This hypothesis is tested in three forms. The first
relates to the work of Duesenberry and of Brown;(62)
the second to the work of Modigliani;(63) and the third
to that of Davis and of Brown.(64)

Duesenberry/Brown

The only difference between these two versions of the
relative income hypothesis is that the latter is a linearised
version of the former.

Under both hypotheses the explanatory variables
behave as anticipated. The preferred Duesenberry

(62) See Equations (2) and (5) respectively in Section (2)
above. :

(63) See Equation (3) in Section (2) above.

(64) See Equations (4) and (6) respectively in Section (2)
above.

EQUATION D.1

Equations D.1 and D.2 correspond to the preferred
P.I.H. equations, but are inferior to the latter for
reasons similar to those given in Section (6) (c) (i)
above.

Several points of interest arise with the Brown equa-
tions. First, although Equation B.1 is preferred among
the durables equations tested, the insignificance of the
coefficient of YTPDR should be noted. Clearly the
equation is unsatisfactory. Second, the preferred non-
durables Equation B.2 employs aggregate income, and
so does not correspond to Equation 1.3. The correspond-
ing equation would contain YSPDRYV and YOPDRYV as
separate explanatory variables. However, the latter vari-
able takes a constant value throughout the saraple
period, giving rise to the following problem. If a con-
stant term is included in the regression, the X’X matrix
is singular, so the O.L.S. estimates are unobtainable. On
the other hand, if the constant term is suppressed, then
YOPDRYV attracts a coefficient of economically mean-
ingless value—in fact, one of magnitude 7.0474.

Choosing Equation B.2 as the preferred estimate cir-
cumvents these difficulties. However, this equation is
obviously inferior to 1.3 under the usual criteria.

The Duesenberry and Brown models therefore are
not favoured.

(RTDR/YTPDR) = — 0.03541 (YTPDR/YTPDRV) — 0.13801 (PCD/PGC) + 0.00009 (M1/PC)_,
(2.52) (7.45) (7.32)
+ 0.00275 (RHDF/PCD) — 0.01198 S, — 0.00503 S, — 0.00639 S; + 0.15163
(5.91) (8.75) (8.75) (4.37) (5.70)
1—{2: 0.885, C.V.=2971, DW. =181, SR. =230, W.=116.75.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 0.0545 0.0548 —0.550
1970(4) 0.0587 0.0617 —5.111
1971(1) 0.0493 0.0477 3.245
EQUATION D.2
(RTNR/YTPDR) = — 0.21635 (YSPDR/YSPDRV) — 0.11265 (YOPDR/YOPDRV) — 23892 (PCN/PC)
(3.56) (4.32) (7.35)

-+ 0.00580 VE — 0.07511 S; — 0.04577 S, — 0.06387 S; 4 3.2451

(3.90) (13.50)

(6.97)

(10.87)

R'=0906, CV.= 1984, DW. =172, SR. = 1.63, W.= 7262

Ex-Post Forecasts

($ million) Actual Forecast
1970(3) 0.5324 0.5393
1970(4) 0.5874 0.5919
1971(1) 0.5061 0.5317
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% Residual
—1.296
—0.766
—5.058



EQUATION B.1

(RTD/PCD) = 0.02386 YTPDR + 0.05063 YTPDRV— 71.58;1 (PCD/PC) +(g.gg§998 (M1/PC)_,

(1.65) (2.08)
+ 1.5844 (RHDF/PCD) — 7.5846 S,
(4.96) (8.54)

(4.3

R = 0929, CV.= 3064 DW. — 18, SR =141, W.= 17851.

.Ex-Post Forecasts

(§ million) Actual Forecast
1970(3) 37.995 38.699
1970(4) 41.846 44.139
1971(1) 33.657 34.079

EQUATION B.2

% Residual
—1.853
—5.480
—1.254

(RTN/PCN) = 0.18970 YTPDR - 0.60311 YTPDRYV -}- 2.2184 VE — 1405.9 (PCN/PC) — 51.006 S,

(3.16) (5.59) (2.79) (5.39) (16.57)
— 35292 S, — 44532 §; + 1257.6
(10.28) (13.98)
R = 0.968, CV. = 2010, D.W. =206, SR. =094, W.= 109.99.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 371.105 378.492 —1.991
1970(4) 418.721 425.147 —1.535
1971(1) 345.414 374.213 —8.338
Modigliani Equation M.1 is clearly inferior to Equation 1.3,

The roles of the explanatory variables employed in
testing the Modigliani formulation of the relative in-
come hypothesis are found to be in keeping with the
previous results of this paper. The best formulations are
once again in each case those corresponding to the pre-
ferred P.I.LH. equations. These are shown as Equations
M.1 and M.2.

EQUATION M.1

(RTDR/YTPDR) = 0.02995 (YTPDRV/YTPDR) — 0.13636 (PCD/PC)

—2
having a higher C.V., a lower R , a less plausible co-
efficient on the income variable, and substantially worse
forecasts.

Likewise, Equation M.2 is inferior to Equation 5.4,
by the criteria just mentioned. The Modigliani formu-
lation of the relative income hypothesis is clearly inferior
to Friedman’s theory for the particular set of data studied
here.

+ 0.00009 (M1/PC)_,
(7.12)

(2.33) (7.22)
-+ 0.00269 (RHDF/PCD) — 0.01189 S, — 0.00485 S, — 0.00631 S; + 0.08565
(5.76) (8.58) (4.22) (5.56)
Rzz 0.882, C.V. =303, DW.=179, SR = 170, W.= 115.85.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 0.0545 0.0550 —0.917
1970(4) 0.0587 0.0617 —5 11
1971(1) 0.0493 0.0477 3.245
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EQUATION M.2

(RTNR/YTPDR) = 0.20335 (YSPDRV/YSPDR) - 0.07691 (YOPDRV/YOPDR) — 24490 (PCN/PQC)
(4.89) (4.67) (7.95)
- 0.00607 VE — 0.07464 S, — 0.05439 S, — 0.06369 S; 4 2.6956
(4.22) (14.05) (7.25) (11.23)
R =0913, CV.=1911, DW. = 162, SR =116 W.=7L4L
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 0.5324 0.5389 —1.221
1970(4) 0.5874 0.5967 —1.583
1971(1) 0.5061 0.5322 —5.157
Davis{Brown A comparison of Equations D.3 and D.4 with the pre-

The Davis and Brown formulations tested here differ
only in that the latter is a linearized version of the
former.

Once again, the behaviour of the explanatory vari-
ables is in accord with the patterns already noted.

Under the Davis hypothesis the preferred equations
are again those corresponding to the estimates preferred
among those tested for the P.I.H. The preferred esti-
mates are shown as Equations D.3 and D.4,

Under the Brown hypothesis the preferred durables
equation corresponds in form to that preferred for the
Permanent Income Hypothesis. On the other hand, the
preferred non-durables estimate differs from its counter-
part in the PILH. in that it employs the aggregate
income variable, YIPDR, and not the latter’s dis-
aggregated components. The preferred estimates are
shown as Equations B.3 and B.4, while Equation B.5
corresponds to Equation 5.4 in Section (6) (a) above.

EQUATION D.3

ferred permanent income equations demonstrates the
superiority of the latter. This judgment is based on an

—2
appraisal of the values attained by R, C.V., D.W,, etc.
in the respective equations, and in particular the ex-post
forecasts and the plausibility of the coefficients of the
income variables.

On this assessment the Davis hypothesis must be re-
jected in favour of that of the P.I.LH.

Equations B.3 and B.4 are inferior to the preferred
estimates 1.3 and 5.4 respectively. In Equation B.3 the
coeflicient of the income variable is unrealistically low,
and compared with 1.3 the value of C.V. is higher, and

_2
that of R is lower, while the forecasts are less satisfac-
tory. Comparing B.4 with Equation 5.4 similar points °
emerge. In addition the higher value of S.R. in Equa-
tion B.4 suggests more fourth-order autocorrelation than
in 5.4. Equation B.5 corresponds to Equation 5.4 and is
inferior to either the latter or to B.4.

Thus, for the present sample of data, the P.I.H. is to
be preferred to that of Brown.

(RTDR/YTPDR) = 0.00091 (YTPDR/RTDRV) — 0.07992 (PCD/PC) 4 0.00006 (M1/PC)_,
(1.53) (3.65) (4.87)
+ 0.00235 (RHDF/PCD) — 0.01045 S; — 0.00365 S, — 0.00508 S; 4 0.09542
(5.28) (7.13) (3.67) (4.65)
§2= 0.868, C.V.=3.188, D.W.=165 SR. =131, W.=125.39.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 0.0545 0.0553 —1.468
1970(4) 0.0587 0.0611 —4.089
1971(1) 0.0493 0.0473 4.057
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EQUATION D.4

(RTNR/YTPDR) = 026877 (YSPDR/RTNRV) — 0.17820 (YOPDR/RTNRYV)

— 089307 (PCN/PC)
(7.41) (6.63) (4.25)

4+ 0.00520 VE — 0.08637 S, — 0.06086 S; — 0.07560 S; + 1.8774
(5.70) (21.04) (12.11) (17.54)

R = 0958 CV.=1334, DW. =200, SR. =411, W. = 9439,

Ex-Post Forecasts

($ million) Actual Forecast % Residual
1970(3) 0.5324 0.5242 1.540
1970(4) 0.5874 0.5813 1.038
1971(1) 0.5061 0.5117 —1.107

EQUATION B.3

RTDR = 0.02210 YTPDR — 66.466 (PCD/PC) + 004225 (M1/PC)_; + 1.7552 (RHDF/PCD)
(1.32) (3.36) (4.76) (4.95)

+ 0.24448 RTDRV — 6.6371 S; — 2.7794 S, — 3.5033 §; - 38.153

(1.43) (7.19) (3.87) (4.82)
-1-{2:.— 0923, C.V.=3.197, DW. =171, SR. =002 W. = 194.80.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 37.995 37.604 1.029
1970(4) 41.846 42.264 —0.999
1971(1) 33.657 31.809 5.491

EQUATION B4

RTNR = 0.14164 YTPDR — 95840 (PCN/PC) + 3.7934 VE 4 052157 RTNRV
(2.86) (4.17) (3.79) (7.98)

— 51.225 S; — 34.651 S, — 44.302 S, + 1024.6
(20.94) (12.90) (17.48)

R = 0979, CV. = 1441, DW. =250, SR =325 W.= 130.56.

Ex-Post Forecasts

($ million) Actual

Forecast % Residual
1970(3) 371.105 366.944 1.121
1970(4) 418.721 408.415 2.461
1971(1) 345414 348.712 —0.955
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EQUATION B.5

RTNR = 0.08696 YSPDR - 0.20129 YOPDR - 92245 (PCN/PC) + 3.8069 VE
(1.28) (2.84) (4.00) (5.78)
4 0.60510 RTNRV — 52,659 S, — 37.028 S, — +5.830 S; 4+ 975.60
(6.27) (19.36) (11.05) (16.16)
1_{2: 0980, C.V.=1431, DW. =241, SR. =326 W. = 177.22.
Ex-Post Forecasts
(8 million) Actual Forecast % Residual
1970(3) 371.105 364.884 1.676
1970(4) 418.721 404.800 3.325
1971(1) 345414 346.527 —0.322

(ii1)  The Flow-Adjustment Hypothesis

The estimates obtained under this hypothesis have
serious shortcomings. As noted in Section (3) above, this
presence of the lagged dependent variable among the
regressors poses problems of small-sample bias in the
O.L.S. estimates, and inapplicability of the D.W. test.
The statistic k? accordingly appears with Equations
F.1 to F.3. In each case its value suggests serial indepen-
dence of the residuals, so that the estimated coefficients
may be assumed to be both consistent and asymptotically
unbiased.

EQUATION F.1

However, both YTPDR and RTDR_; are insignifi-
cant in Equation F.1, and both of the preferred Equa-
tions (F.1 and F.2) are statistically inferior to Equations
1.3 and 5.4 respectively. Equation F.3 corresponds to 5.4.

Also of interest is the relatively long adjustment pro-
cess implied by the coefficients of the lagged dependent
variables relative to those of current income. The speed
of adjustment is reflected in the differences between the
short-run and long-run values of the m.p.c. discussed in
Section (6) (c) below.

For the sample period under study, the flow adjust-
ment model is judged to offer less satisfactory explana-
tion than the P.L.LH.

RTDR = 0.02433 YTPDR + 0.29869 RTDR_, -+ 0.03034 (M1/PC)_, — 55.697 (PCD/PC)

(1.61) (1.72) (2.36) (2.50)
+ 138312 (RHDF/PCD) — 7.6626 S, — 1.8114 S, — 3.3630 S; -+ 36.376
( 8) (8.13) (2.27) (4.64) ,
R = 0925, CV.=3139, DW. =211, ki=0003, SR.—103 W.= 204.90.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 37.995 39.342 —3.545
1970(4) 41.846 43.082 —2.954
1971(1) 33.657 33.112 1.619
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EQUATION F.2

RTNR = 0.13841 YTPDR -4 058916 RTNR_, — 934.68 (PCN/PC) 4 1.5318 VE

(2.35) (6.37)

(3.39)

— 78.101 S, — 34.800 S, — 50.782 S; + 1019.6

(13.70)  (11.09)  (15.66)
R = 0972, CV.= 1670, D.W. = 283,

Ex-Post Forecasts

($ million) Actual Forecast
1970(3) 371.105 372.688
1970(4) 418.721 414.390
1971(1) 345414 357.557

EQUATION F.3

(2.06)
=0.02, SR. =148 W.=14293.
% Residual
—0.427
1.034
—3.516

RTNR = 0.15289 YSPDR + 0.12043 YOPDR +- 0.56503 (RTN/PCN)_, — 941.77 (PCN/PC)

(1.98) (1.48) (4.54) (3.33)
-+ 16282 VE — 76.619 S, — 34.153 S, — 50.099 S; + 1029.5
(1.99) (10.02) (8.89) (12.52)
R=097], CV.=1702, DW. =285, SR =028 k®=001, W.= 18242
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 371.105 373.000 —0.511
1970(4) 418.721 415.714 0.718
1971(1) 345.414 357.838 —3.597

(iv) The Stock-Adjustment Hypothesis

This model is applicable only to expenditure on dur-
able goods, and is tested accordingly. The most import-
ant feature of the results obtained is that of the variety
of stock variables tested,(®5) none behaved in a satisfac-
tory manner. In general the lagged stock attracted a
positive (but insignificant) coefficient rather than the
anticipated negative one.(66) This can be traced pri-
marily (though not entirely) to severe multicollinearity
between the income and stocks series. (67, 68)

The preferred equation is shown as A.l in which
quite insignificant coefficients appear on the variables

(65) See Section (4) (g) above for a description of the stocks
series.

(66) This is under the generally accepted assumption that the
stock adjustment motive outweighs the replacement invest-
ment motive.

(67) Of the alternative stocks series tested, that employing a
3 percent depreciation rate performed best, though still
quite inadequately.

(68) Ball et al. (IL
omit the stoci
equation.

report a similar difficulty, and accordingly
variable of this form from their durables
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(PCD/PC) and KTDRI, as well as on the dummy
variables S, and S;. Equation A.2 corresponds to Equa-
tion 1.3, and the inadequacy of the former is quite
apparent, notably in the insignificant positive coefficient
attributed to the lagged stock variable.

The stock-adjustment model must be rejected on
empirical grounds for the present set of data, despite
its conceptual attraction.

In concluding this part of the paper mention must be
made of the degree of consistency attained in the results
outlined above. Throughout all of the models tested
here, strong general patterns are apparent. The be-
haviour of the various explanatory variables is almost
identical in all cases, and on only a few occasions do
divergences from the general pattern occur.

This is exemplified by the fact that in the majority
of cases the formulations of the preferred equations from
the different hypotheses tested coincide with one another.
Where they do not, there is always an obvious statistical
explanation.



EQUATION A.1

(RTD/PCD) = 0.08859 YTPDR — 0.01449 KTDR1_; — 27.071 (PCD/PC)
: (4.53) (0.65) (0.59)
+ 1.0681 (RHDF/PCD) — 3.9544 S, — 0.33315 S, — 1.2777 S; 4 12.337
(2.04) (3.18) (0.32) (1.27)
1—12 = 0808, C.V.= 5035 DW. =139, SR. =066 W. =185.37.
Ex-Post Forecasts
($ million) Actual Forecast % Restdual
1970(3) 37.995 40.898 —7.641
1970(4) 41.846 45.168 —7.939
1971(1) 33.657 35.353 —5.039

EQUATION A.2

(RTD/PCD) = 0.02785 YTPDR -+ 0.01464 KTDR1_, — 58.054 (PCD/PC) + 005069 (M1/PC)_,
5)

(1.71) (0.96)

(1.92) (5.9

+ 151695 (RHDF/PCD) — 7.4263 S, — 2.8659 S, — 3.8677 S, 4 19.531

(4.35) (7.46) (3.60) (4.94)
R = 0919, C.V. = 3267, DW. =172, SR. =126, W.=239.74.
Ex-Post Forecasts
($ million) Actual Forecast % Residual
1970(3) 37.995 38.270 —0.724
1970(4) 41.846 42.941 —2.617
1971(1) 33.657 32414 3.693

(c) Marginal Propensities to Consume and Income
Elasticities

This results section is concluded with a brief dis-
cussion of the implied value of the marginal propensity
to consume (m.p.c.) and the income elast1c1ty of demand
for consumption goods for each of the “preferred” equa-
tions from the various hypotheses tested.(69) An exami-
nation of these values should provide additional evidence
with regard to the applicability of the models to the
sample of data.

(69) Sections (6) (a) (i) and (6) (a) (i) considered the m.p.c.
from permanent income and from #ransitory income respec-
tively for the case of the P.I.LH. Presented here are com-
puted values for the’ m.p.c.- from current mcome, so that
a cross-mode] comparison is feasible,
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Short-run and long-run values for the m.p.c. are com-
puted for each of the “preferred” durables and non-
durables equations, and the income elasticities cor-
responding to the long-run case are also calculated.(’®
The average values of the dependent variable and of
the current income variable over the sample period are
employed in deriving the elasticities. Whenever income
appears in disaggregated form in a preferred equation,
two sets of values for the m.p.c. and elasticity are com-
puted, one for each income variable,

A full description of the formulae and data used to
compute the m.p.c. for each of the models tested here is
found in Giles (19). The computations are presented in
Table 19 for the durables equations and in Table 20 for
the non-durables equations. In each case the equations
are numbered as in Sections (6) (a) and (6) (b) above.
The pertinent income variables are YSPDR, YOPDR
and the aggregate YTPDR.

(70) Emphasis is placed here on the long-run propensity and
elasticity, because then direct comparisons may be made
between models involving different lag structures for the
income variable.



The following notation is employed:

s.r.m.p.c. = short-run m.p.c.
Lr.m.p.c. = long-run m.p.c.
€, = long-run elasticity with respect to YSPDR
[N = long-run elasticity with respect to YOPDR
€7 = long-run elasticity with respect to YTPDR.

It is difficult to draw any substantial conclusions
from Table 19, except that in general the computed
elasticities appear to be rather large. There is substan-
tial variation between models for both the s.r.m.p.c. and
the l.r.m.p.c., but the values computed for the P.LH.
are of a reasonable magnitude.’D) Certainly, there is no
evidence that Equation 1.3 should be rejected in favour
of one of the other equations on the basis of the calcu-
lated values of the m.p.c. and elasticities.

TABLE 19
DURABLES
YTPDR

Model S.I.M.p.C. Lr.m.p.c. er

Keynes 0.0355 0.0355 0.6424
(K.1)

Duesenbery 0.0775 0.1104 1.9973
(D.1)

Modigliani 0.0799 0.1098 1.9870
(M.1)

Davis 0.0614 0.0614 11111
(D.3)

Brown 0.0239 0.0745 1.3482
(B.1)

Brown 0.0221 0.0221 0.3999
(B.3)

Flow-Adjustment 0.0243 0.0347 0.6279
(F.1)

Stock-Adjustment 0.0886 0.0886 1.6033
(F.1)

P.IH. 0.0121 0.0830 1.5020
(1.3)

For the preferred aggregate Equation 8.3, the com-
puted values are:

sram.p.c. = 0.0955, Lr.m.p.c. = 0.2997,
es = 0.3755

71) 0 < s.rmepec. € Lrmpe. < 1.
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for salary and wage income; while

s.r.m.p.c. = 0.3010, lrm.p.c. = 04171,
and e, == 0.1690

for non-salary/wage income. The anticipated inequality
is again fulfilled.

The figures presented in Table 20 are also rather
inconclusive. Here though, there are a number of
obvious anomalies, with values for the m.p.c. in excess
of unity in Equations D.2, D.4 and M.2. Again, there is
no evidence that the preferred P.L.H. estimate should be
rejected in favour of one of the other equations. In
particular, the implied values for the m.p.c. from each
component of current income in Equation 5.4 are quite
plausible, with the anticipated inequality of footnote
(71) being satisfied.

The above comparisons are by no means conclusive.
In particular the already established sensitivity of the
estimates to the time period of the sample suggests
caution in drawing conclusions from the estimated para-
meters. The problem is complicated further by the
observed multicollinearity of the data sets, meaning that
biases in the estimates (over and above those arising
from single-equation estimation) are to be anticipated.
Further, a comparison of this nature is unfair to some
of the models concerned. In particular, the unsatisfac-
tory values computed for the m.p.c. for Equations D.2,
D.4 and M.2 may be the result of an attempt to draw
conclusions from the Relative Income Hypothesis over
a sample period far shorter than that which the model
was originally intended to explain.

None the less, there is nothing in Tables 19 and 20
to alter the choice of the P.LLH. as the preferred model
for the given data sets. While Section (2) of this paper
evaluates a number of alternative models at a theoretical
level, Section (6) subjects them to empirical testing, con-
sidering both statistical fit and the implications of the
estimated coefficients. Thus, the alternatives are analysed
at two levels, and when a balanced view is taken, the
P.IH. emerges as the model which best explains con-
sumption behaviour in the New Zealand economy during
the period under study here.(72)

The final choice is relatively straight forward. While
any of the models tested in this paper would be accept-
able to some school of thought or other, the P.I.LH. best
withstands the empirical testing.

(72) However, recall the results of the Chow Tests in Section
{(6) (a) (xii) above, and the iplication that the preferred
estimates may be sensitive to the choice of sample period.



TABLE 20
NON-DURABLES

YSPDR

YOPDR YTPDR

Model sra.p.c. Lrm.p.c.

S.r.m.p.c.

L.r.m.p.c. €o sr.m.p.c. lrmp.c. er

Keynes

(K2)
Duesenberry

(D.2)
Modigliani

(M.2)
Davis

(D.4)
Brown

(B.2)
Brown

(B4)
Flow-Adjustment

(F.2)

P.ILH.
(5.4)

2.5770 2.8699 3.9384

2.6742 2.9277 4.0178

0.9672 0.9672 1.3273

0.1329 0.9120 1.2516

2.1914

2.5638

1.1176

0.3769

0.1033 0.1033 0.1873

2.8699 1.2644

2.9277 1.2899

1.1176 0.4924

0.1879 0.7928 1.4373

0.1416 0.1416 0.2567

0.1384 0.3369 0.6108

0.3852 0.1697

(7) CONCLUSION

A number of the better known formulations of the
consumption function are tested empirically in this
paper. The emphasis on the precise role of personal dis-
posable income in determining consumption expendi-
ture produces some interesting results.

A substantial degree of consistency emerges with
regard to the importance or otherwise of various explan-
atory variables, regardless of the income hypothesis put
forward. This cross-model consistency lends some sup-
port to the claims made with regard to the determinants
of consumption expenditure over the period of time
under investigation.

However, the limitations of the study undertaken
should be borne in mind, particularly in the interpreta-
tion of the estimated coefficients. The computed values
of the short and long-run marginal propensities to con-
sume in Section (6) (c), for example, are of somewhat
limited value in view of the omission of any considera-
tion of expenditure on automobiles or services, the
apparent multicollinearity in the data sets, the single
equation estimation biases, and the possible data sensi-
tivity of the estimated relationships. None the less a
number of important results are established, particularly
in terms of policy implications.

As is anticipated when the regression is cast in con-
stant price terms, a relative price variable is found to
be important in the determination of consumers’ de-
cisions. Credit is accounted for in a variety of ways in
the preferred equations. A narrowly defined liquid assets
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variable is found to be significant in the explanation of
expenditure on durable goods, and in this equation the
effects of hire-purchase financing become apparent.

Although interest rates do not appear explicitly in the
preferred equations, they enter the durables equation
implicitly via the liquid wealth variable, and as is
described in Section (6) (a) above, they do in fact
have some direct impact on consumption expenditure.

The choice of the permanent income hypothesis
framework to describe consumption expenditure in
New Zealand results in relationships which imply time
lags which appear to be somewhat longer than those
generally envisaged by the policymaker. The construc-
tion of the permanent income variables is such that the
full impact on consumption of a change in real personal
disposable income is spread over a period of two vears.

The immediate impact of a change in real personal
disposable income is in fact quite slight, as may be dis-
cerned from the values of the short-run marginal propen-
sities to consume as tabulated in Section (6) (c) above.
Further implications for the policymaker emerge from
the incorporation of liquid assets and hire-purchase
credit variables in the durables equations. Again, there
are some time lags involved when the equations are
viewed in their full-model context. For example,
although hire-purchase credit appears to have an im-
mediate impact on durables spending, it would no doubt
take some time to achieve the desired expansion or
contraction of such credit itself. Similarly, the one-
quarter lag for money supply in the same equation
implies not only a one-quarter lagged effect of, say, a



change in interest rates, but also some longer-term
impact according to the nature of the lags inherent in
the financial asset relationships comprising the money

supply.

Nevertheless, given the lags involved, it is certainly
clear that consumption expenditure in New Zealand
is responsive to changes in both monetary and fiscal
policies.

Further work in this area will include re-construction
of the income series by means of the newly-developed

interpolation program noted elsewhere in this paper,
and re-estimation of the equations by means of instru-
mental variables. :

Although these developments may lead to some
changes in the estimated coefficients (and hence the
marginal propensities and elasticities), indications are
that the fundamental results of this paper should be
unaltered, the permanent income approach providing a
satisfactory explanation of consumers’ behaviour in
New Zealand.
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APPENDIX 1

GRAPHS OF THE ESTIMATES

The three graphs depict the ability of the preferred
durables, non-durables, and aggregate equations to track
during the estimation period. The actual and estimated
values are compared, and the corresponding residuals
are shown separately in each case.

Each of the equations tracks well during the sample
period. The durables equation invalidly predicts minor
slowdowns during 1963(3) and 1966(2), and gives rise
to some of its largest residuals towards the end of the
estimation period. The non-durables equation displays
some over-compensation in 1962(2), 1965(2) and
1968(1), while the same may be said of the aggregate
equation in 1962(2) and 1968(2).

Each of the equations handles the 1966-67 recession-
ary period quite satisfactorily. The durables estimates
are a little conservative with respect to changes, but are
remarkably accurate. The non-durables and aggregate
equations perform equally well, although both fail to
predict the slight rise in expenditure in 1967(2) and its
subsequent fall in the following quarter. Instead, a
smooth decline is predicted between 1967(1) and
1967(3).

The residuals of the graphs do not exhibit any obvious
systematic patterns, nor do they deteriorate over the
estimation period. In short, they are as adequate as the
other features of the preferred equations already men-
tioned above.
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APPENDIX 2

INTERPOLATION OF ANNUAL DATA

As noted in Séction (4) (b) above, the construction of
the total personal disposable income series necessitated
the interpolation of certain annual components of this
aggregate to obtain quarterly data.

This interpolation was carried out in a subjective
manner by M. Lumsden,(!) although since the work for
this paper was undertaken A, B. Sturm has developed a
computer program to handle such interpolations. While
this program may itself contain an implicit subjective
element, it does have the advantage of consistency of
method.

For the purposes of the hand interpolation, total other
income (YO) was seen to comprise three components:
that of the farming sector (YOF); the non-farm self-
employed group (YONF); and company dividends
(YCD).

The quarterly series for YOF and YONF were inter-
polated from the published annual data. Companies’
income may be categorised as tax payments, dividends

(1) See Lumsden (31) for full details. The remarks made in
this Appendix simply summarise some of the main points
made In Lumsden’s note.
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and retained earnings. The Department of Statistics
provided annual data for distributed profits and the
quarterly data for direct tax payments were supplied
by the Department of Inland Revenue, so that annual
retained earnings may be calculated as a residual item.

The annual series for YCD is interpolated to yield
quarterly data.

The method of interpolation is as follows. The annual
total is distributed equally among the four calendar
quarters, and the resulting figures are adjusted to
smooth out any discontinuities between years, while
ensuring that the annual total is unchanged. There is
insufficient information of the seasonal pattern of income
in the various sectors to permit any assumptions on this
point. The derived quarterly figures are essentially sea-
sonally adjusted trend data, probably close to a five
quarter centred moving average.

The shortcomings of such a procedure are obvious.
The choice lies between interpolated data or the use of
some official quarterly series (such as salary and wage
payments) as a proxy variable, and the former alter-
native is pursued here in order to strengthen the con-
ceptual basis of the estimates obtained.

Any future such work will, of course, make use of the
recently available computer program.



APPENDIX 3

EXPLAINING HIRE-PURCHASE CREDIT

Tests -are currently underway to obtain an equation
describing the determination of the value of durable
goods financed under hire-purchase agreements. The
objective is to make this variable (RHDF) endogenous
in the full econometric model rather than exogenous
as at present.

As yet, only simple formulations have been tested, so
the results should be regarded as a progress report rather
than as final preferences. The equation shown below is
expressed in current dollar terms, tests with price de-
flated series having been less successful.

The Koyck transformation is used to introduce a lag
relationship between RHDF and RTD. The large co-
efficient on the lagged dependent variable and the small

coefficient on RTD imply a slow adjustment process.
Clearly, this equation is unsatisfactory as it stands. The
variable ZHP is a little insignificant, explained variance
over the estimation period is rather low, and the fore-
casts are somewhat inadequate.

Obviously some further work will be required before
a preferred equation emerges. Although the equation
illustrated here is of a very preliminary nature, it is
useful as an indicator of the basic form that an equation
explaining RHDF is likely to take in the full model.

Tests are currently in progress with supply constraints
(other than ZHP) such as the change in finance com-
panies’ deposits. Unfortunately, data limitations are
proving to be a problem in this area.

RHDF = 0.73884 RHDF .., 4 0.06643 RTD + 0.23157 ZHP — 2.4688 S, — 1.1628 S, - 0.30316

(5.30)
R = 0.858,

(2.24)
C.V. = 7.76,

(1.57)
DW, = 1.4,

k2 = 0.01,

(5.63) (4.30)

SR.= 198, W.=5L14.

Estimation Period: 1962(3) - 1970(4), 34 observations.

Ex-Post Forecasts

($ million) Actual Forecast % Residual
1971(1) 7.105 8.607 —21.140
1971(2) 8.591 8.614 — 0.268
1971(3) 8.468 8.731 — 3.106
1971(4) 10.489 10.050 4.185
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CONSUMPTION EQUATIONS FOR NEW ZEALAND:
SOME FURTHER RESULTS*

D. E. A. GILES

This paper analyses the three equations chosen by
Deane and Giles (2) as their preferred estimates. It
serves as a postscript to those authors’ work and should
be read in conjunction with the original paper. The
analysis comprises three parts: structural stability, fore-
casting performance, and some implications of the
coefficient magnitudes.

The previously preferred equations for non-durable
goods and aggregate expenditure are rejected in favour
of slightly modified alternatives, while the preferred
durable goods equation is retained. On the basis of these
revised preferences, disaggregated relationships are
favoured over an aggregate relationship.

(1) RE-ESTIMATION

In their original analysis, Deane and Giles emphasised
that their preferred equations appeared to be sensitive
to the choice of estimation period. The three equations
have been re-estimated over two additional samples of
data, giving a total of three relationships for each equa-
tion.

The time periods used are:

(I) 1962(2) —1970(2) for durables

1961(4) - 1970(2) for non-durables

1961(4) — 1970(1) for aggregate.

(Forecasts are generated up to 1971(4)).

1962(2) - 1970(4) for durables

1961(4) - 1970(4) for non-durables and aggre-
gate.

(Forecasts are generated up to 1971(4)).

1962(2) — 1971(4) for durables

1961(4) — 1971(4) for non-durables and aggre-
gate.

(1)
(II1)

The three estimates of the preferred durables, non-
durables and aggregate equations appear in Tables 1, 2
and 3 respectively.(!) Alternative formulations of the
non-durables and aggregate equations are obtained by

* Mr. J. S. R. Woodhouse provided valuable computational
assistance, and Dr. R. S. Deane, Mr. E. Haywood and
Mr. M. A. Lumsden made helpful comments. In thanking
them they are absolved of responsibility for any errors
remaining in the paper.

(1) The notation used is as in Deane and Giles, op. cit., and
also appears in the Appendix below.
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omitting the transitory “other” income variable
(YOPDR — YOPDRQ), from the preferred relation-
ships. Three additional equations therefore appear in
Tables 2 and 3.

In Table 1 the durables equation appears to be stable
as the estimation period is extended, coefficients and
T-values varying only slightly.

In contrast, the results of Table 2 show that the pre-
ferred non-durables equation is less stable, and in
particular, the transitory “other” income variable be-
comes quite insignificant when estimation period (III)
is used. When this variable is omitted from the regression
the estimated coefficients and T-values appear more
stable. The degree of autocorrelation of the residuals is
also reduced when this omission is made.

The major component of aggregate consumption
expenditure (as defined here) is expenditure on non-
durable goods. It would therefore seem reasonable to
expect the aggregate equation to be improved by the
removal of (YOPDR - YOPDRQ). In fact, the signific-
ance of this variable increases when the original estima-
tion period is lengthened, but it then falls substantially
with the addition of four more observations. In the
process the coefficient doubles and then reverts to its
former value. These shifts suggest some inherent in-
stability of the relationship when transitory income is
retained.

(2) STRUCTURAL STABILITY

Superficially, the preferred durables equation appears
reasonably stable, but there is some doubt in the case
of the preferred non-durables and aggregate equations.
For the latter two categories the omission of the tran-
sitory “other” income variable results in “alternative”
relationships.

The preferred durables equation, and the preferred
and alternative non-durables and aggregate equations
are each subjected to a formal test of stability. The
Chow Test employed by Deane and Giles(?) cannot be
used here in that form, as the difference between the
numbers of observations in any pair of periods (I), (II)
and (III) is less than the nuraber of parameters to be

(2) See Deane and Giles, op. cit.



TABLE 1*
CONSUMPTION OF DURABLE

($ million)
Period** Constant S S, Ss YTPDRQ

(I 3.4943 —6.1650 —3.1368 —3.4569 0.06863
(7.51) (5.97) (5.49) (4.08)

(II) 14.344 —6.3648 —3.1254 —3.5130 0.06032
(8.38) ‘ (6.08) (6.23) (4.16)

(1) 35.329 —6.2208 —3.0262 —3.3243 0.04458
(8.15) (5.68) (5.79) (4.36)

* The symbols used are described in the Appendix. T-values appear in parentheses.
—2
The figures in brackets are the partial R values for given seasonality and constant term. See Goldberger (5), Chapter 4.

*# The estimation periods are as described in the text.

TABLE 2*
CONSUMPTION OF NON-DURABLE -
($ million)
Period ## Constant S, S, Ss YSPDRQ YOPDRQ
(D) 722.37 —58.744 —35.884 —44.526 0.75538 0.36755
(24.31) (16.75) (20.02) (10.57) (4.97)
(0) 1,258.0 —49.104 —36.160 —45.288 0.57687 0.32783
(21.09) (14.53) (17.61) (10.88) (3.86)
(I1) 726.63 —48.976 —36.151 —45.179 0.74825 0.37049
(25.24) (17.44) (22.09) (15.14) (5.12)
(II) 1,092.1 —49.448 —36.406 —45.155 0.62358 0.31286
(21.41) (14.73) (18.51) (14.67) (3.71)
(I1I) 1.475.1 —50.432 —36.468 —45.060 0.54106 0.28853
(20.79) (13.93) (17.43) (14.56) (3.12)
(I1I) 1,498.0 —50.607 —36.632 —45.194 0.52733 0.28330
(21.08) (14.12) (17.62) (16.26) (3.09)

* The symbols used are described in the Appendix. T-values appear in parentheses.

—2
The figures in brackets are the partial R values for given seasonality and constant term.
*%* The estimation periods are as described in the text of the paper.
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GOODS: RTDR DEPENDENT

Ml_, PCD RHDF —a
_ - R C.V. D.W. SR. W.
PC_, PC PCD .
0.03523 —45.480 1.8034 0.939 2.83 1.87 0.86 144.58
(4.26) (2.35) (7.56) [0.914]
0.03908 —53.915 1.7707 0.944 2.79 1.94 0.10 148.87
. (5.43) (3.11) (7.58) [0.910]
o 0.04447 —70.194 1.8666 0.928 3.06 2.01 1.18 153.11
(7.63) (5.36) (7.57) ~ [0.883]
GOODS: RTNR DEPENDENT
YOPDR- PCN s
. YOPDRQ VE - R CV. D.W. SR. w.
PC
0.37892 3.5344 — 77355 0.985 1.22 2.40 0.03 136.21
(3.24) (5.79) (3.41) [0.977]
3.1325 —1,2205 0.980 1.42 1.94 1.53 106.42
(4.51) (5.81) [0.969]
0.35459 3.4362 — 74420 0.987 1.19 2.56 0.02 126.82
(3.64) (5.90) (4.45) [0.981]
3.1915 —1,073.3 0.982 1.42 1.84 1.34 103.33
(4.63) (5.87) [0.974]
0.07940 3.8989 —1,420.1 0.978 1.56 2.04 0.70 118.61
(0.77) (5.13) (8.98) [0.968]
3.7360 —1,434.9 0.978 1.55 1.98 0.23 106.89
(5.15) (9.20) [0.968]
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AGGREGATE CONSUMPTION

* Period¥** Constant S, S, S, YSPDRQ YOPDRQ

(D) 1,043.2 —56.012 —41.218 —48.986 0.54274 0.55530
(26.93) (17.19) (20.98) (4.36) (6.98)

(I 1,502.0 —56.370 —42.049 —49.669 0.36873 0.53268
(26.33) (17.32) (20.87) (5.14) (6.56)

(I1) 377.90 —55.806 —39.204 —48.529 0.78815 0.54690
(24.73) (16.31) (20.42) (11.00) (6.30)

(11) 880.00 —56.447 —39.340 —48.346 0.58973 0.45105
(19.73) (12.88) (16.01) (8.41) (4.23)

(I11) 1,170.8 —56.917 —38.878 —47.784 0.53583 0.43253
(22.45) (14.22) (17.69) (12.44) (4.46)

(111) 1,196.3 —57.394 —39.325 —48.151 0.50135 0.41936
(21.60) (13.72) (16.98) (11.94) (4.12)

* The symbols used are described in the Appendix. T-values appear in parentheses.
The figures in brackets are the partial R values for given seasonality and constant term.

** The estimation periods are as described in the text of the paper.

estimated in any of the equations. That is, in every case
there would be a negative number of degrees of freedom.
An alternative test is offered by Chow for such a
situation.(3)

The statistic:

C = ((A-B)/m)/(B/(n-p))
takes an F-distribution with (m, n-p) degrees of free-
dom, where:

A total of fifteen Chow Tests are performed, there
being five equations and three pairs of periods that are
of interest. The computed values of G appear in Table 4.
The null hypothesis is that the additional m data are
generated by the same underlying model as the original
n. An asterisk denotes the rejection of this hypothesis at
the 5 percent and 1 percent levels, thus implying struc-
tural instability. A double asterisk denotes rejection at
the 5 percent level but not at the 1 percent level.

n = original number of observations
P = number of parameters On the basis of the tabulated values the preferred
m = number of additional observations, such that durables equation may be judged structurally stable,
m<p as may the “alternative” non-durables equation. The
A = sum of the squares of the residuals from a fact that the preferred non-durables estimate is judged
regression on the (n -- m) observations unstable in two of the three tests confirms the results
B = sum of the squares of the residuals from a of Table 2, and suggests a revision of preference in this
regression on the n observations. case.
TABLE 4
) Durables Non-Durables Aggregate
Periods Preferred Preferred Alternative Preferred Alternative
(I), (II) 0.88 0.37 1.36 3.44%* 9.99*
(I), (III) 2.06 4.34% 2.21 4.49* 5.10%
(IT), (IIT) 2.67 6.63% 2.57 4.19* 0.74

(3) See Chow (1), especially p. 598 and p. 604.
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(4) Tests with similar but slightly modified aggregate equations
yield no better results.



TABLE 3*
EXPENDITURE: RTR DEPENDENT

($ million)
YOPDR- PCI —2
YOPDRQ VE S R C.V. D.w. S.R. W.
PC
0.24673 3.8924 — 993.51 0.984 1.16 2.30 1.09 167.36
(1.69) (5.65) (3.22) [0.973]
3.7135 —1,369.8 0.983 1.196 2.25 0.00 127.47
(5.27) (6.23) [0.971]
0.48185 4.1858 — 438.53 0.983 1.26 2.27 0.33 146.49
(4:34) (5.78) (2.11) [0.972]
4.0726 — 836.28 0.973 1.60 141 0.02 12441
(4.43) (3.52) [0.956]
0.22709 5.1136 —1,107.2 0.977 1.49 2.05 0.36 133.35
(2.13) (6.27) (7.25) [0.962]
4.6069 —1,111.6 0.974 1.57 1.71 0.05 122.30
(5.61) (6.92) [0.957]
The decision is less obvious with the aggregate equa- e = per—1 + Uy (2)

tion. The preferred estimate fails the Chow Test (at the
5 percent level) in each of the three cases, while the
alternative equation fails twice, The alternative estimate
may be a little more stable than the preferred relation-
ship. The fact that neither estimate is obviously stable
suggests that more reliable explanation may be obtained
from the preferred durables equation and the alternative
non-durables equation than from either of the aggregate
equations. ()

(3) FORECASTING PERFORMANCE

The forecasting performances of the preferred equa-
tions as estimated from periods (I) and (II) are com-
pared, and in the case of the non-durables and aggre-
gate equations additional comparisons are made with
the alternative estimates. Two measures are used in the
comparisons: percentage residuals, and the root mean
square error of forecast (R.M.S.E.).

In computing the forecasts, allowance is made for
the autocorrelation of the residuals.(5) Let the relation-
ship to be estimated from T observations be:

k
Ye = a—i—'Elleit—i—et (1)

(5) This precaution is taken in the case of each equation as the
limited scope of published tables of the Durbin-Watson
statistic (with regard to the number of explanatory vari-
ables) prevents a conclusive rejection of the alternative
hypothesis. :
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That is, the errors (e;) follow a first-order auto-
regressive process,(®) where u; obeys all of the ordinary
least squares (O.L.S.) assumptions, in particular that
of serial independence. Following Malinvaud,(”> pre-
dictions are made according to:

X
Yrye =a* + 3 bi* Xiryr 4 e¥Ppye

i=1

(3)
where

~
e*Pppe—per*; f=1

(4)

A
=pe¥pyey; £=2,3, ---

An asterisk denotes an O.L.S. estimate, and p is the
first coefficient of the empirical correlogram corrected
for bias as suggested by Wallis (8) :

T(1—} D.W.)/(T—2) (5)

A
P:

(6) The S.R. values of the estimated relationships do not suggest
any fourth-order autocorrelation of the residuals.

(7) Malinvaud (6), pp. 536-7.



Table 5 contains the forecast data for the preferred
durables equation. With the exception of the 1971(1)
quarter the forecasts for 1971 produced by the period
(II) estimate are more accurate than those from the
period (I) estimate. This is not surprising, as the former
estimate 1s based on information more recent relative
to the forecast period.

TABLE 5
DURABLES FORECASTS*

Actual % Residuals

(I (IT)

1970(3) 37.9950 — 0.5061 —_

1970(4) 41.8459 — 3.7939 —_
1971(1) 33.6572 0.1227 1.3982
1971(2) 35.5907 — 5.3345 — 3.8776
1971(3) 37.1255 — 1.1792 0.1317
1971(4) 38.9474 —11.1843 — 9.2866
RMSE = 0.0546 0.0536
(0.0551) (0.0535)

* Adjustment is made for first-order autocorrelation.

The forecast data for non-durables appear in Table 6.
For both the preferred and alternative equations, the
period (I) estimates are a little better than those from
period (II). The RM.S.E. values suggest that the
alternative eequation produces forecasts which are
superior to those of the preferred equation in either
period (I) or (II). That is, inclusion of transitory
“other” income adversely affects forecasting perform-
ance, particularly during 1971. A revision of preference
is further confirmed by these results.

The aggregate forecast data appear in Table 7. The
patterns which emerge are virtually identical to those
for the non-durables equations. Exceptions are that the
preferred equation beats the alternative equation over
period (I), and that for the latter equation, the period
(II) estimate beats that for period (I). The period (II)
forecasts confirm a revision of equation preferences by
omitting transitory “other” income.

The forecast values of aggregate consumption from the
aggregate equation and from the two disaggregated equa-
tions are compared in Table 8. The equations used are
the preferred durables and alternative non-durables and

TABLE 6
NON-DURABLES FORECASTS*

Actual % Residuals
Preferred Alternative
(I) (II) (I) (I1)
1970(3) 371.1049 —0.6771 — 1.1795 —_
1970(4) 418.7207 0.2727 — 1.9537 —
1971(1) 345.4136 —6.9985 —6.8444 —4.0872 —5.2049
1971(2) 367.8302 —6.4051 —6.7969 —1.8377 —2.4623
1971(3) 364.0157 —6.6990 —7.1220 —1.9525 —2.8181
1971(4) 418.7849 —7.0506 —7.5000 —1.6681 —2.4589
RMSE. = 0.0546 0.0711 0.0222 0.0331
(0.0468) (0.0569) (0.0225) (0.0345)
* Adjustment is made for first-order autocorrelation.
TABLE 7
AGGREGATE FORECASTS*
Actual % Residuals
Preferred Alternative
(I) (1I) (I) (II)
1970(2) 412.3501 3.8528 —_ 6.0802 —
1970(3) 401.9937 2.2741 — 4.2589 —_
1970(4) 456.4630 3.8200 — 5.5372 —
1971(1) 375.4967 —1.3813 —5.9568 1.4359 —4.2397
1971(2) 398.0994 —0.5631 —5.4489 2.6353 —0.5234
1971(3) 394.8941 —0.6967 —5.3438 24911 —1.4582
1971(4) 450.7533 ~—1.7331 —56.8088 2.0064 —1.5155
RMSE = 0.0248 0.0598 0.0397 0.0226
(0.0238) (0.0545) (0.0343) (0.0229)

* Adjustment is made for first-order autocorrelation.

68



TABLE 8
AGGREGATION vs. DISAGGREGATION*

Actual Period (1) Period (11)
Agg. Disagg. Agg. Disagg.
1970(3) 401.9937 4.2589 1.0410 — —
1970(4) 456.4630 5.5372 1.4443 — —
1971(1) 375.4967 1.4359 —3.7487 —4.2397 —4.6626
1971(2) 398.0994 2.6353 —2.1749 —0.5234 —2.6223
1971(3) 394.8941 2.5911 —1.9107 —1.4582 —2.5854
1971(4) 450.7533 2.0064 —2.5161 —1.5155 —3.0869
RMSE = 0.0350 0.0225 0.0226 0.0329
(0.0304) (0.0229) (0.0229) (0.0372)

* Adjustment is made for first-order autocorrelation.

aggregate estimates, For period (I) the disaggregated
approach is preferable to aggregation, in terms of both
R.MS.E. and the randomness of the residuals. Both
approaches yield strongly biased residuals in period (II),
the RIM.S.E. value for the aggregated equation being
lower than that for the disaggregated equations. Taking
into account both periods, the disaggregated approach
appears to be preferable. This confirms the findings
regarding structural stability.

In Tables 5 to 8 the R.M.S.E. figures in parentheses
relate to the corresponding forecasts obtained when no
correction is made for autocorrelation of the residuals. On
only seven of fourteen occasions does the correction result
in more accurate forecasting in terms of the R.M.S.E.
However, incorporation of this correction results in fore-
casts which more accurately reflect the net worth of
the estimated equation. The author feels that even if
neglecting the correction resulted in markedly superior
forecasts, the correction should still be made if the
worth of the equation is to be judged in an honest
manner.

(4) IMPLICATIONS OF THE COEFFICIENTS

(a) Marginal Propensities to Consume

The revised preferences are for the previously pre-
ferred durables equation and the alternative non-

durables and aggregate equations. As an example of
the implications of the coefficients in these relationships,
the marginal propensities to consume (m.p.c.) and the
related income elasticities are computed for the period
(IT) estimates, and appear in Table 9.

Comparing the tabulated values with those computed
by Deane and Giles, the values for the durables equa-
tion are almost identical but those for the non-durables
and aggregate equations differ substantially because the
transitory “‘other” income variable is now omitted. This
reduces the m.p.c. values because an initial impact effect
has now been lost.

A disconcerting feature of the m.p.c. values is that
the short-run m.p.c. (sr.am.p.c.) and long-run m.p.c.
(Lr.m.p.c.) from YSPDR are lower for the aggregate
equation than for the non-durables equation. This
spurious result lends support to the use of disaggregated
equations.

Of the elasticities, the long-run value (e) for the
durables equation is too large, but there is nothing to
indicate that the others are unrealistic. Short-run elastici-
ties are denoted e;.

(b) Policy Change Responsiveness

Among the most interesting features of the newly pre-
ferred equations are the implications that the estimated
coefficients have for the policymaker, with regard to the

TABLE 9*
Durables Non-Durables Aggregate
(YTPDR) (YSPDR) (YOPDR) (YSPDR) (YOPDR)
S.r.m.p.c. 0.0106 0.1098 0.0551 0.1038 0.0794
Lrm.p.c. 0.0729 0.3446 0.1729 0.3257 0.2492
€ 0.1915 0.1512 0.0239 0.1307 0.0315
e 1.3171 0.4746 0.0750 0.4101 0.0989

* Data sample mean values are used for computing e; and e.
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lagged response path of consumption expenditure to a
change in monetary or fiscal policy.

The equations allow for a number of policy actions.
Each dependent variable is affected by tax rate changes
via the disposable income variables. In addition, the
durables equation allows for direct influence by hire-
purchase policy and monetary policy. In a full model
environment each of these equations becomes affected
by less direct policy changes, though the effects become
diluted in working through the system.

As an example of the lagged responses involved, a
simplified simulation experiment is performed to investi-
gate the effect of a change in income tax payments on
the estimated durables and non-durables expenditure.
Once again the period (II) revised preference dis-
aggregated equations are used.

A hypothetical income tax cut of 10 percent is made(®)
in 1966(2) and maintained until 1971(4). This is
achieved by separately reducing the value of tax pay-
ments (net of refunds) on salary and wage income, and

(8) Total real retail trade turnover (seasonally adjusted)
reached a peak in 1966(3) prior to the 1967 recession. The
tax cut is maintained until 1971(4) to avoid confusion in
the response path as a result of reinstating the tax before
the first response has “worked out”.

GRAPH 1

on other sources by 10 percent, quarter by quarter. Real
income series are obtained by deflatinig the medified
“money” income series by the consumers’ price index.
Permanent real income series are formed as before as
eight-quarter weighted moving averages.

“Control” and “policy” estimates are obtained by
substituting the original permanent income and modi-
fied permanent income series respectively into the dis-
aggregated equations. The simulation is over-simplified
in that it is based on a single equation model in each
case and ignores the interactions that would arise in a
full simultaneous system. Nonetheless, it serves to give
a crude measure of the lags likely to be involved and
the response paths of the two dependent variables.

The construction of the permanent income variables
attributes a weight of 0.176 to current real personal
disposable income. When the regression coefficient is
taken into account the initial impact of a tax cut will
be rather small. The eight quarter moving average
implies a delayed build-up in response to the policy
change. As is noted by Deane and Giles,!® tests with
alternative weights and lag lengths suggest that the
construction of the permanent income variable is reason-
able for the estimation periods under investigation.
Certainly, an eight-quarter average does not appear to
be too long.

(9) Deane and Giles, op. cit.
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The effects of the tax cut on RTDR and RTNR may be
seen in Table 10. The differences (RTDR** - RTDR*)
and (RTNR**.-RTNR*) measure responses and
appear in Graphs 2 and 3 respectively.

The responses build-up until 1968(1) as is anticipated
from the eight-quarter construction of the permanent
income variables. From then on the revised permanent
income series contain only revised tax data—the old data
have been “left behind”.

The responses then follow generally upward sloping
paths. A perfectly horizontal path would imply a con-
stant difference (measured on the vertical axis) between
the “control” and “policy” solutions for the dependent
variable. This possibility is precluded by virtue of the
fact that the real gross income series are not horizontal,
as may be seen in Graph 1.

Let Y be gross income, and let Yq* and Yq** be dis-
posable income prior to and subsequent to the policy
change. Then if the one-quarter change in Y is AY,
the inequality—

| AYa**| > | AYs*| (6)

holds.(!® That is, a change in gross income from one
quarter to the next gives rise to a larger change in
disposable income subsequent to the tax cut than prior
to it. These changes are transmitted to the permanent
income variable where any sudden shifts are effectively
smoothed, and their timing retarded somewhat. These
series then determine consumption expenditure, and
so the time path of the latter subsequent to the tax cut
ﬁn be expected to diverge over time from that prior to
e cut.

The extent of the divergence is determined by the
movements in gross income, the weighting pattern of
permanent income, and any changes in the tax rate.

Each of the response paths exhibits a plateau between
1968(1) and 1970(3), with only gradual upward slope
corresponding to the slight upward trend in the gross
income series.

The steeper portions of the response paths between
1970(4) and 1971(2) most probably reflect the income
tax 10 percent surcharge. Our 10 percent cut is then
made from a larger tax payment, so the absolute changes
in disposable income will be even greater during this
period than they would have been otherwise. The lifting
of the surcharge implies a reduction of the tax payment
from which our 10 percent is cut, so the absolute changes
in disposable income will be less than would otherwise

(10) For a given tax rate.
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TABLE 10

EFFECTS OF THE TAX CUT

RTDR* RTDR** RTNR* RTNR**
1966(2)  36.340 36442  356.100  356.946
(3)  37.629  37.829 352963  354.633
(4) 41041 41333 406598  409.062
1967(1) 32984  33.365  344.698  347.878
(2) 34502  34.943 341032  344.720
(3) 32201 32703 336273  340.483
(4) 35679 36245  387.05¢  391.813
1968(1)  30.753  31.372 338985  344.209
(2) 32632 33246 351706  356.912
(3) 31762 32373 340937  346.113
(4) 35686 36304 391758 - 397.005
1969(1)  30.080  30.608  342.949  348.250
(2) 33607 34233 358470  363.973
(3) 34585 35215 352658  358.202
(4) 41122 41.760 411424  416.955
1970(1) 32759 33413 355537  361.190
(2) 38664 39330 368239  373.998
(3)  37.749 38425 368361  374.240
(4)  42.887 43607 414282  420.686
1971(1)  33.217  33.983 363018  369.735
(2) 36957  37.856 378407  385.465
(3) 37117 38008 375039  382.258
(4) 42563 43482 429948  437.380

* Estimated with the original tax data.
*% Estimated with the post-policy change tax data.

have been the case. Therefore, the slopes of the response
paths should be reduced. The removal of the tax sur-
charge in July 1971 does in fact have such an effect in
1971(3) and 1971(4), the durables response being some-
what more pronounced than that for non-durables in
1971(3). Presumably this difference stems from the use
of the aggregate income variable in the durables equa-
tion and disaggregated variables in the non-durables
equations.

Two results are of particular interest. The coefficients
in the estimated equations imply that a 10 percent tax
cut will give rise to an impact response of $0.102 million
(0.28 percent) in RTDR and of $0.846 million (0.24
percent) in RTNR. These responses rise to $0.619
million (2.01 percent) and $5.224 million (1.54 percent)
respectively by the end of the eight quarter “phase-in”
period. Alternatively, the effect of the response may be
measured in terms of a return to the tax receipts “lost”
by the government. The impact period loss is $9.845
million, compared with a return (in terms of increased
spending on both durables and non-durables) of $0.948
million (9.63 percent). By 1968(1) the total loss is
$87.651 million, compared with a 33.25 percent return
totalling $29.144 million. While these figures are depen-
dent upon the particular set of data used, they none-
theless give some indication of the orders of magnitude
involved when such a policy change is made.
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(S) CONCLUSIONS

On the basis of forecasting performances and tests of
structural stability taking into account new data up to
the end of calendar 1971, the previously preferred equa-
tions explaining consumption expenditure in the aggre-
gate and on non-durable goods are rejected in favour
of equations in which transitory “other” income is
omitted.

These two categories of tests also suggest that the use
of disaggregated equations is likely to be more satis-
factory than the use of an aggregate relationship. This
is confirmed to some extent by the various m.p.c. implied
by the newly preferred equations.

An important feature of these new equations is the
implied response of consumption expenditure to changes
in policy variables. The example of a tax cut suggests
response lags somewhat longer than are commonly
thought to hold. The omission of the transitory income
variables (or alternatively current income variables)
makes these particular lags longer than would otherwise
be the case.

The extensive testing of alternative lag structures
undertaken by Deane and Giles and the results of the
present paper suggest that these long implied lags may
in fact be a good representation of actual behaviour.

Further testing of the now-preferred relationships will
be necessary if forecasting performance is to be improved.
One possibility is to try and improve the sensitivity (and
hence the forecasting ability) of the relationships by
accounting more adequately for consumer sentiment. It
might be argued that to some extent the registered
vacancies variable, VE, acts in this way in the non-
durables and aggregate equations. Fair (3) has recently
investigated the links between stock-market movements
and consumer sentiment in the context of consumption
expenditure, and a suitably constructed share index may
prove to be useful in our own equations.

The basic conclusions drawn by Deane and Giles still
stand, despite the omission of transitory “other” income
from the equations in which they previously appeared.
However, the limitations of the study should still be
borne in mind, particularly when interpreting the co-
efficients. The latter now appear to be less data-sensitive
than previously, but will still be affected by multi-
collinearity and inconsistent estimation.

However, the additional material presented in this
paper tends to support rather than discredit the principal
conclusion that the permanent income approach provides
a satisfactory explanation of consumers’ behaviour in
New Zealand.
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NOTATION

M1

PC
PCD
PCI

PCN
RHDF

RTDR
RTNR
RTR

S,

VE
YOPR
YOPDR
YSPDRQ

YSPR
YSPDR
YSPDRQ

YTPR
YTRDR
YTPDRQ

APPENDIX

The following notation is used in this paper:
Volume of money, defined as the sum of currency plus trading banks’ demand deposits (excluding
government deposits), $m.

Consumers’ price index, all groups, base 1965 = 1.000.
Consumers’ price index, all durables except automobiles, base 1965 = 1.000.

Implicit retail trade price deflator, defined as the ratio RT/{(RTN/PCN) 4 (RTD/PCD) ), base
1965 = 1.000.

Consumers’ price index, non-durables, base 1965 = 1.000.

Value of durable goods (excluding motor vehicles and plant and machinery) financed undex hire-
purchase agreements, $m.

Real retail trade turnover, all durables (excluding automobiles), $m. Deflation is by PCD.
Real retail trade turnover, non-durables, $m. Deflation is by PCN.

Real retail trade turnover, total, $m. Deflation is by PC.

Seasonal dummy variable; = 1 in calendar quarter i; = 0O elsewhere.

Notified vacancies, as at end of quarter, 000 persons.

Real personal income other than salaries and wages, $m. Deflation is by PC.

Real personal disposable income other than salaries and wages, $m. Deflation is by PC.

Permanent real personal disposable income other than salaries and wages, defined as:
T
0.176 = (0.9)! YOPDR_; ; $m.
1=0

Real personal salary and wage income, $m. Deflation is by PC.
Real personal disposable salary and wage income, $m. Deflation is by PC.

Permanent real personal disposable salary and wage income, defined as:

7
0.176 = (0.9)i YSPDR_; ; $m.

i=o
Total real personal income, defined as (YSPR 4 YOPR), $m.
Total real personal disposable income, defined as (YSPDR + YOPDR), $m.

Permanent real total personal disposable income, defined as:
k4
0.176 = (0.9) YTPDR_; ; $m.
=0
Coeflicient of variation (% standard error of estimate).
Durbin-Watson statistic.

Coefficient of Determination, corrected for degrees of freedom.
Sign Reversal Test Statistic, as proposed by Thomas and Wallis (7).
Multicollinearity indicator, as proposed by Farrar and Glauber (4).
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