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PREFACE 

O n e of t he c ruc ia l var iab les in forecast ing economic 
act ivi ty is c o n s u m e r behav iou r . F o r e x a m p l e , in N e w 
Z e a l a n d pe r sona l e x p e n d i t u r e on c o n s u m e r goods a n d 
services represents a b o u t 60 p e r c e n t of gross na t i ona l 
p r o d u c t , m a k i n g it easily t h e largest single ca tegory of 
aggrega te na t i ona l e x p e n d i t u r e . I t is n o t surpr is ing the re ­
fore, t h a t a cons iderab le body of l i t e r a tu re exists analys ing 
the theory of c o n s u m e r b e h a v i o u r a n d descr ib ing t h e 
app l i ca t i on of these theor ies t o t he ava i l ab le d a t a in 
o r d e r t o test t he i r re levance . H o w e v e r , despi te t h e ex ten­
sive research ca r r i ed o u t overseas, c o m p a r a t i v e l y l i t t le 
work h a s b e e n d o n e in N e w Z e a l a n d to exp la in con­
s u m p t i o n spend ing . 

T h e first s tudy in this p a p e r a t t e m p t s to r e m e d y this 
posi t ion, a t least in p a r t , by m a k i n g use of a r a n g e of 
m a j o r theore t ica l a p p r o a c h e s a n d app ly ing the a l te r ­
na t i ve theor ies to q u a r t e r l y re ta i l t r a d e t u r n o v e r stat is­
tics. T h e objec t of t he exercise is t o p r o d u c e a realist ic 
e c o n o m e t r i c e x a m i n a t i o n of c o n s u m e r e x p e n d i t u r e on 
d u r a b l e a n d n o n - d u r a b l e goods in N e w Z e a l a n d . 
A l t h o u g h a n in te res t ing degree of consistency emerges 
f rom a compar i son of t h e var ious theories , this s tudy 
comes o u t in f avour of t h e so-cal led P e r m a n e n t I n c o m e 
Hypothes i s , a n a p p r o a c h w h i c h is accord ing ly deve loped 
in some d e p t h . 

T h e second s tudy analyses t h e P e r m a n e n t I n c o m e 
Hypothes i s equa t i ons in g r e a t e r d e p t h , cons ider ing s t ruc­
t u r a l stabili ty, forecas t ing p e r f o r m a n c e , a n d the impl ica ­
tions of t he e s t ima ted coefficients. T h i s s tudy br ings t he 
or ig ina l inves t iga t ion u p t o d a t e by m a k i n g use of m o r e 
r ecen t d a t a , a n d this leads t o some modif ica t ions of t h e 
p re fe r red equa t ions , a l t h o u g h no t of t h e basic conclusions 
r e a c h e d in t h e first s tudy . 

F r o m a pol icy p o i n t of v iew t h e e q u a t i o n s suggest t h a t 
c o n s u m p t i o n c a n b e inf luenced by b o t h fiscal a n d m o n e ­
ta ry pol icy i n s t rumen t s . I t is h o p e d t h a t a full s tudy of 
t h e imp l i ed m u l t i p l i e r s — t h e re la t ionsh ip be tween , say, 
a c h a n g e i n i n c o m e t a x ra tes a n d t h e r e su l t an t i m m e d i ­
a t e a n d l o n g e r - t e rm changes in spend ing—wi l l b e ca r r i ed 

o u t w i th in t he overal l f ramework of t h e Bank ' s q u a r t e r l y 
m a c r o e c o n o m e t r i c m o d e l of t h e N e w Z e a l a n d economy. 
T h i s will , of course , a l low for feedback effects no t only 
t h r o u g h domes t ic e x p e n d i t u r e s b u t also t h r o u g h t h e over­
seas, g o v e r n m e n t a n d m o n e t a r y sectors, t hus hopeful ly 
p rov id ing m o r e comprehens ive answers in this a r e a t h a n 
c a n be o b t a i n e d f rom single equa t i ons a lone . 

T h i s R e s e a r c h P a p e r is t he s ixth in a series descr ib ing 
recen t work ca r r i ed o u t in t h e Bank ' s E c o n o m i c D e p a r t ­
m e n t . Ear l i e r p a p e r s discussed ini t ial work o n t h e econo­
me t r i c m o d e l , research o n t h e m o n e t a r y sector, n e w 
d a t a g e n e r a t e d for use in e c o n o m i c analysis, t h e d a t i n g 
of pos t -war business cycles, a n d a n econome t r i c analysis 
of N e w Z e a l a n d ' s impor t s . T h u s t h e p re sen t p a p e r is a 
fu r the r con t r i bu t ion to t h e Bank ' s efforts to m a k e avai l ­
able in pub l i shed fo rm in fo rma t ion on o u r work o n t h e 
N e w Z e a l a n d economy. T h e c u r r e n t emphas i s of this 
work is o n ques t ions of sho r t - t e rm stabili ty a n d d e m a n d 
m a n a g e m e n t , a n d the role of e c o n o m i c policy in these 
a reas . W e h o p e t h e R e s e a r c h P a p e r s will c o n t i n u e to 
inc lude b o t h descr ipt ive a n d econome t r i c analysis a n d , 
in t h e l a t t e r case, work o n the econome t r i c m o d e l as a n 
ent i ty a n d o n ind iv idua l sectors of economic act ivi ty will 
be covered . 

As w i t h p rev ious p a p e r s descr ib ing w o r k o n t h e econo­
me t r i c m o d e l p ro jec t , t h e c u r r e n t set of equa t i ons w a s 
es t ima ted us ing t h e Rese rve Bank ' s D a t a b a s e System, 
t he d e v e l o p m e n t of w h i c h is a t t r i b u t a b l e to A. B. S t u r m . 
W e express o u r g r a t i t u d e t o h i m , a n d to his assis tant on 
t he p r o g r a m m i n g side, Miss M . G . Griffin. I n add i t i on , 
w e acknowledge t h e gene rous co-opera t ion of o t h e r 
m e m b e r s of t h e R e s e a r c h Sect ion a n d t h e useful c o m ­
m e n t s offered o n o u r ear l ie r w o r k i n t h e c o n s u m p t i o n 
field by va r ious economis ts , especially those a t t h e U n i ­
versity of C a n t e r b u r y . N a t u r a l l y , t h e views c o n t a i n e d in 
t he p a p e r a r e o u r o w n responsibil i ty. 

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 ) T H E O R Y ( 1 ) 

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

C t = a - f bY t + d X t ; a > o ; o < b < 1 (1) 

where X t 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 t / Y t ) 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 t / Y t ) fell as Y t rose.<2> 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. T h e 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 

(t)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). 



expla ins cyclical va r i a t ions in t h e agg rega te ( C t / Y t ) 
r a t io . D e n o t i n g prev ious p e a k i n c o m e by Y t * : 

( C t / Y t ) = a - b ( Y t / Y t » ) ; a, b > o (2 ) 

va r i a t ions of this f o rmu la t i on w e r e offered by M o d i -
g l ian i ( 3 4 ) : 

( C t / Y t ) = a + b ( Y t * / Y t ) ; a, b > o (3) 

a n d by D a v i s ( 7 ) : 

( C t / Y t ) = a - b ( Y t / C t * ) ; a, b > o (4 ) 

w h e r e C t * is prev ious p e a k c o n s u m p t i o n . 

B r o w n ( 4 ) e x a m i n e d l inear ised forms of E q u a t i o n s 
(3 ) a n d ( 4 ) : 

C t = ao -f- a i Y t + a 2 Y t * ; a 0 , a i , a* > o (5 ) 
C t = ao + a j Y t - | - a 2 C t * ; a 0 , a a , a 2 > o (6) 

a n d h e also a t t e m p t e d t o a c c o u n t for h a b i t pers is tence 
i n c o n s u m e r b e h a v i o u r by i n t r o d u c i n g a n autoregress ive 
r e l a t i o n s h i p : 

C t = a« + » i Y t + a 2 C t _ i ; ao, a 1 } a 2 > o (7) 

w h e r e t h e subscr ip t " t — 1" deno tes t h e v a l u e of t h e 
associated va r i ab le i n t h e p rev ious pe r iod . E q u a t i o n (7) 
h a s a t least o n e i m p o r t a n t a d v a n t a g e over p rev ious 
fo rmula t ions in t h a t i t h a s a c o n t i n u o u s r a t h e r t h a n 
d i scon t inuous lag-effect over t ime . 

T h e s t a n d a r d flow-adjustment m o d e l exhibi ts t he fea­
tures of Brown ' s E q u a t i o n (7) whi le s imul taneous ly 
a l lowing the i nco rpo ra t i on of o t h e r e x p l a n a t o r y factors , 
a n d this m o d e l is tes ted for consumers ' e x p e n d i t u r e on 
b o t h n o n - d u r a b l e a n d d u r a b l e goods in this p a p e r . H e r e 
equ i l i b r i um c o n s u m p t i o n e x p e n d i t u r e ( C t

e ) is t a k e n as 
d e p e n d i n g u p o n i n c o m e , re la t ive pr ices ( P t ) , l iquid 
w e a l t h ( L t ) , a n d o t h e r e x p l a n a t o r y factors ( X t ) : 

C t e = a Y t - bP t + d L t _ x + f X t + g ; 
a, b , d, f, g > o (8) 

Pt is expec t ed t o a t t r a c t a nega t ive coefficient, since a 
fall in t h e p r i c e of c o n s u m p t i o n commodi t i e s re la t ive to 
t h e prices of o t h e r goods a n d services w o u l d be expec ted 
to cause consumers t o d i rec t relat ively m o r e of the i r 
spend ing t o w a r d s t he fo rmer ca tegory. 

T h e inclusion of t h e l iquid w e a l t h v a r i a b l e ( 3 ) impl ies 
r e d u c e d a d j u s t m e n t costs, a n d its p resence m a y b e jus t i ­
fied on t w o g rounds . Firs t , i t c a n be hypothes ised t h a t 
consumers ' hold ings of l iquid assets h a v e a d i rec t b e a r i n g 
o n the i r e x p e n d i t u r e b e h a v i o u r , a n d second, i t is possible 
t h a t l iquid w e a l t h m a y be a c t i n g as a p r o x y for a b r o a d e r 

( 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.. . ." 

w e a l t h v a r i a b l e . ( 4 ) T h e va r i ab le X t m a y r ep re sen t such 
factors as in teres t r a tes ( expec ted t o a t t r a c t a nega t ive 
coeff ic ient ) ; e m p l o y m e n t v a c a n c i e s / 5 ) a n d i n t h e case of 
d u r a b l e goods , c red i t avai labi l i ty ( expec ted t o a t t r a c t a 
posi t ive coeff icient) . 

If equ i l i b r ium c o n s u m p t i o n is n o t ac tua l ly real ised, 
changes in s p e n d i n g over t h e p e r i o d a r e t a k e n t o b e p r o ­
po r t iona l t o t h e difference b e t w e e n a c t u a l a n d equ i ­
l ib r ium s p e n d i n g : 

C t = C t - i + h ( C t e - C t _ i ) ; h > o (9) 

Subs t i tu t ion of (8) in to (9) y ie lds: ( 6 > 

C t = a h Y t - b h P t + d h L t _ ! + ( 1 — h ) C t _ i 
+ h f X t + g h (10) 

A s tock-ad jus tmen t m o d e l ( 7 > is f requent ly used w h e n 
dea l ing wi th c o n s u m p t i o n e x p e n d i t u r e o n d u r a b l e goods . 
T h i s e x p e n d i t u r e is a s sumed to compr i se t w o p a r t s : 

C t = R t + " A K t (11) 

w h e r e R t r epresen ts r e p l a c e m e n t e x p e n d i t u r e t o offset 
deprec ia t ion of stocks he ld ( K t ) , wh i l e A K t r epresen ts 
ne t i nves tmen t . 

R e p l a c e m e n t e x p e n d i t u r e d e p e n d s u p o n t h e o p e n i n g 
stock a n d o n c u r r e n t c o n s u m p t i o n : 

R t = p K t _ 1 + q C t ; o < q ^ p < l (12) 

w h e r e p a n d q m a y be i n t e r p r e t e d as dep rec i a t ion ra tes . 

U s i n g t h e above te rminology, equ i l i b r ium stocks ( K t

e ) 
a r e g iven a s : 

K t

e = r + s Y t - u P t + v L t _ ! + z X t ' + yQtJ 
s, u , v, z, y > o (13 ) 

W h e n a c t u a l a n d equ i l i b r i um stocks differ, t h e c h a n g e in 
e x p e n d i t u r e b e t w e e n successive per iods is a s sumed to b e 
p r o p o r t i o n a l t o t h a t d i f ference: 

A K t = m ( K t

e - K t _ i ) + n L t _ ! + w Q t ; 
n , w > o ; o < m < 1 (14) 

Read i ly ava i lab le c red i t a n d ho ld ings of l iquid w e a l t h 
b o t h imply r e d u c e d costs ( a n d t hus h i g h e r speeds) of 
por t fol io ad jus tmen t s . 

(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 Qt. 



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

1 
C t = (1—q) (mr -f msY t — m u P t - f ( m v + n J L t - j 

+ ( p - m ) + ( m y + w ) Q t + mz X t ' ) (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. 

O n the other hand, it may just as well be argued that 
p > m, so that a positive coefficient is anticipated for 
K t _ i . 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 p a p e r / 1 0 ) 

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 t

m ) into permanent income ( Y t

p ) , and transi­
tory income ( Y t ' ) , where Y t* = Y t

m — Y t

p . Permanent 
income is "expected" income, and it is on this that con­
sumers base their expenditure, since Y t P is interpreted as 
reflecting the effects of those factors which consumers 
regard as determining their capital value or wealth. 
Measured consumption ( C t

m ) is similarly partitioned into 
C » p and C t ' . 

A number of assumptions are made. First, C t p is a 
function of Y t

p , this function depending upon interest 
rates and the wealth-income ratio of the individual con­
sumer. Given these factors ( C t

p / Y t p ) should be constant. 

W 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. 

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

Since the average values of C t ' and Y t* are taken to be 
zero, then long-run ( C t m / Y t

m ) will also be constant. I t 
is assumed that the longer the time interval under con­
sideration, the smaller will be the transitory components. 
Finally, it is assumed that : 

r (YjP, Y t ' ) = r ( C . P , Ct') = r ( C t P / Y t

p , Y t

p ) 
= r (C t*, Y t ' ) = 0 (16) 

where r is the simple correlation coefficient. 

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 t

m becomes the 
dependent var iab le : ( 1 1 ) 

c o 

C t

m = k 2 a' Y t _ , m ; k > o; o < a < 1 (17) 
i = o 

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: 

C O 

a G t - i m = k 5 a ; + 1
 Yt-i-i™ (18) 

i = o 
then (17)-(18) yields: 

C t

m = a C t _ 1

m + k Y t

m (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 t

p . 

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 t

m = a + b Y t

p + d Y t ' - e P t + f L t - i + g X t ; 
a, b, d, e, f, g > o (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 vari­
ables in Equation (20) . 

( I t ) See Johnson, op. c i t . , p. 89. 



(3) NOTATION 

The following notation is used throughout the rest of this paper. 
G E M Government expenditure on monetary benefits, $m. 
JGS Yield on government securities, short-term, %. 
M l Volume of money, defined as the sum of currency plus trading banks' demand deposits (excluding 

government deposits), $m. 
M2 Volume of money, defined as M l above plus savings banks' demand deposits, $m. 
M3 Volume of money, defined as M2 above plus savings banks' fixed deposits (including National Savings 

Accounts), $m. 
PC Consumers' price index, all groups, base 1965 = 1.000. 
PCD Consumers' price index, all durables except automobiles, base 1965 = 1.000. 
PCI Implicit retail trade price deflator, defined as the ratio R T / ( ( R T N / P C N ) + ( R T D / P C D ) ) , base 

1965 = 1.000. 
PCN Consumers' price index, non-durables, base 1965 = 1.000. 
R H D F Value of durable goods (excluding motor vehicles and plant and machinery) financed under hire-

purchase agreements, $m. 
R T D Retail trade turnover, all durables (excludes automobiles), $m. 
R T D R Real retail trade turnover, durables, defined as ( R T D / P C D ) , $m. 
R T D R V Previous peak value of RTDR, $m. 
R T N Retail trade turnover, non-durables, $m. 
R T N R Real retail trade turnover, non-durables, defined as ( R T N / P C N ) , $m. 
R T N R V Previous peak value of R T N R , $m. 
Si Seasonal dummy variable; = 1 in calendar quarter i; = 0 elsewhere. 
TYOGS Gross direct income tax, other persons, seasonally adjusted by Census X — H Q method, $m. 
T Y O R S Refunds of income tax to other persons, seasonally adjusted by Census X — H Q method, $m. 
TYSD Gross P.A.Y.E. income tax (deductions from pay) , salary and wage earners, $m. 
TYSR Refunds of income tax to salary and wage earners, $m. 
VE Notified vacancies, as at end of quarter, 000 persons. 
YO Gross income received by persons, other than salary and wage earnings, interpolated from annual 

national accounts data, $m. 
YOPD Personal disposable income, other than salaries and wages, defined as (YO -(- T Y O R S — T Y O G S ) , 

$m. 
YOPDR Real personal disposable income other than salaries and wages, defined as ( Y O P D / P C ) , $m. 
Y O P D R Q Permanent real personal disposable income other than salaries and wages, defined as: 

7 
0.176 2 (0 .9) ! YOPDR_i , $m. 

i = o 
Y O P D R V Previous peak value of YOPDR. 
YS Total gross salary and wage income, $m. 
YSPD Personal disposable salary and wage income (including monetary benefits), defined as 

(YS — TYSD + TYSR + G E M ) , $m. 
YSPDR Real personal disposable salary and wage income, defined as (YSPD/PC) , $m. 
YSPDRQ Permanent real personal disposable salary and wage income, defined as: 

7 
0.176 2 (0.9) ' YSPDR_i , $m. 

i = o 
YSPDRV Previous peak value of YSPDR. 
Y T Total gross personal income, defined as (YS -f- Y O ) , $m. 
YTPD Total personal disposable income, defined as (YSPD + Y O P D ) , $m. 
Y T P D R Real total personal disposable income, defined as ( Y T P D / P C ) , $m. 
Y T P D R Q Permanent real total personal disposable income, defined as: 

7 
0.176 2 (0.9) ' YTPDR_i , $m. 

i = o 
Y T P D R V Previous peak value of YTPDR. 
Z H P Dummy policy variable to account for changes in hire-purchase regulations; takes the value + 1 

when policy is one of ease; 0 when policy is moderate, — 1 when policy is tight. 
Notes: (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. 



( 4 ) DATA 

(a) Consumption 

In the absence of any official quarterly national 
income d a t a , ( 1 2 ) 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 
automobiles 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. 

T h e 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/ 1 3 ) 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. T h e 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. 

U 2 ) 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. 

( 1 3 ) For example Helliwell et al., op. c it , Suits and Sparks, 
op. cit. 

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 d a t a / 1 4 ) 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 var iab le : ( 1 S ) 

YTPD = YS — TYSD + TYSR + YO — T Y O G S 
+ T Y O R S + G E M (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 i ncome/ 1 6 ) 

YTPD is disaggregated into two components: 
YTPD = YSPD + YOPD (22) 

where 
YSPD = YS - TYSD + TYSR + G E M (23) 

and 
YOPD = YO — TYOGS + T Y O R S (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 7 ) 

( 1 4 ) Details of the interpolation procedure are provided in 
Appendix 2. 

( 1 5 ) 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. 

( 1 6 ) For example, see Klein and Shinkai (25); Brown, op. cit. 

( 1 7 ) 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). 



F o r t h e purposes of tes t ing t h e p e r m a n e n t i n c o m e 
hypothes is , t h r e e p e r m a n e n t rea l pe r sona l disposable 
i n c o m e var iab les a r e cons t ruc ted , these co r r e spond ing to 
Y T P D , Y S P D a n d Y O P D . E a c h is def ined a c c o r d i n g to 
t h e genera l f o r m u l a : 

n 
Y P D R Q = k S w ' ( Y P D / P C ) _ , ; k > o ; o < w < 1 

i = o (25) 

w h e r e t h e i n c o m e series a r e deflated to " r e a l " t e rms by 
m e a n s of t h e consumers ' p r i ce i n d e x (al l g r o u p s ) , a n d 
Y P D c a n s t a n d for e i the r Y O P D , Y S P D or Y T P D . 

V a l u e s for n a n d w in E q u a t i o n (25) a r e d e t e r m i n e d 
by empi r i ca l t e s t i n g / 1 8 ) F o r e a c h va lue of w in t he r a n g e 
[0.1 (0 .1) 0.9], p e r m a n e n t rea l pe r sona l disposable in ­
c o m e var iab les a r e cons t ruced for t he t h r e e cases 
n = 3 , 7, 11 . T h e choice of t h e l ag l eng th ( n ) involves 
a cons idera t ion of t h e payoff b e t w e e n t h e g a i n in a d d i ­
t ional " i n f o r m a t i o n " as m o r e t e rms a r e inc luded , a n d 
t h e loss of observa t ions w h i c h m u s t result w h e n t h e avai l ­
able series is of l imi ted l eng th . S imi la r work by Hel l iwel l 
e t a l . ( 1 9 ) suggests a lag l eng th of seven q u a r t e r s , a n d this 
i n fo rma t ion is u sed as a b e n c h m a r k to l imi t t he r a n g e of 
va lues of n to b e tes ted. 

T h e final selection of t h e (n , w ) p a i r t o be employed 
is m a d e o n the basis of t h e p e r f o r m a n c e of t h e var iables 
fo rmed by us ing e a c h of t he twenty-seven possible c o m ­
b ina t ions of these t w o p a r a m e t e r s in t h e es t imat ion of 
t h e c o n s u m p t i o n e x p e n d i t u r e r e l a t i o n s h i p s / 2 0 ) T h e 
ac tua l c r i te r ia used in this assessment a r e those ou t l ined 
in Sect ion (5 ) be low. T h e m e t h o d of choice of p a r a ­
m e t e r va lues is cons idered to be t h e only feasible 
a p p r o a c h i n t he absence of p r i o r in fo rmat ion , o t h e r t h a n 
t h a t a l r eady no t ed . 

T h i s tes t ing results in t h e fol lowing p a r a m e t e r va lues 
be ing c h o s e n : * 2 1 ) 

n = 7 
w = 0.9 
k = 0.176 

T h e tests u n d e r t a k e n s t rongly suggest t h a t t h e be ­
h a v i o u r of t h e p e r m a n e n t i n c o m e va r i ab l e improves as 
e i the r t h e lag l eng th ( n ) o r t h e geomet r i c we igh t ( w ) 
is increased in va lue , a n d even m o r e so w h e n b o t h 
a s sume la rge va lues toge ther . 

T h e r e is some suggest ion t h a t a marginal ga in ( in 
t e r m s of statist ical fit) m a y b e ach ieved by m e a n s of 

t h e c o m b i n a t i o n ( n = l l , w = 0 . 9 ) , b u t th is g a i n is 
offset by t h e loss of four degrees of f r eedom in es t ima­
tion a n d a subsequen t loss of precis ion. 

C o r r e s p o n d i n g to t h e t h r ee p e r m a n e n t rea l i n c o m e 
var iables a r e t h r e e t rans i to ry rea l i n c o m e var iab les d e ­
fined as t h e differences be tween c u r r e n t a n d p e r m a n e n t 
i n c o m e , i .e . : 

( Y T P D R - Y T P D R Q ) , ( Y S P D R - Y S P D R Q ) , 
a n d ( Y O P D R — Y O P D R Q ) . 

( c ) Liquid Wealth 

T h r e e a l t e rna t ive definit ions of l iqu id w e a l t h a r e 
t e s t e d / 2 2 ) T h e va r i ab le M l is a n a r r o w l y defined l iqu id 
assets series compr i s ing cu r r ency he ld by t h e pub l i c a n d 
t r a d i n g banks ' d e m a n d deposi ts ( exc lud ing g o v e r n m e n t 
d e p o s i t s ) ; M 2 comprises M l p lus savings b a n k s ' d e m a n d 
depos i t s ; wh i l e M 3 is t h e m o s t b road ly defined of t h e 
var iab les tested, compr i s ing M 2 p lus savings b a n k s ' fixed 
deposi ts ( i nc lud ing N a t i o n a l Savings A c c o u n t s ) . 

T h e inclus ion of a m o n e y supp ly va r i ab l e in a con ­
s u m p t i o n e q u a t i o n implies , of course , t h a t m o n e t a r y 
policy is t h o u g h t likely t o h a v e some inf luence o n t h e 
d e m a n d for commodi t i e s . Because in teres t r a tes h a v e 
been s h o w n ( 2 3 ) to b e i m p o r t a n t d e t e r m i n a n t s of t h e 
c o m m u n i t y ' s ho ld ings of f inancial assets, a n d g iven t h a t 
some m a j o r in teres t ra tes a r e d e t e r m i n e d in N e w Zea­
l a n d p r imar i ly by official policy, it is of some re levance 
to cons ider t h e d i rec t inf luence of these ra tes o n con ­
s u m p t i o n ( r a t h e r t h a n the i r ind i rec t i m p a c t as imp l i ed 
by a m o n e y supply v a r i a b l e ) . I f n a r r o w money , M l , is 
inversely a n d significantly d e p e n d e n t o n in teres t ra tes 
(as a p p e a r s t o b e t h e c a s e ) , t h e n s imilar ly t h e l a t t e r 
w o u l d b e expec t ed t o a t t r a c t a nega t ive coefficient in 
t h e spend ing re la t ionships . I n o t h e r words , in teres t ra tes 
a r e v iewed in this con tex t as t a k i n g t h e role of a n o t h e r 
re la t ive p r i ce v a r i a b l e : t he h i g h e r t he r e t u r n o n f inan­
cial assets, t h e less t h e wil l ingness t o s p e n d o n real assets, 
all o t h e r th ings be ing equa l . 

( d ) Notified Vacancies 

T h i s series is bui l t u p from the m o n t h l y r e tu rns l odged 
w i t h t h e D e p a r t m e n t of L a b o u r , a n d as such i t is a n 
u n d e r - e s t i m a t i o n of to ta l a c t u a l vacanc ies in so far as 

( 1 8 ) 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. 

( 1 9 ) Op. cit. 

( 2 0 ) The relationships used at this stage are ones which have 
been estimated previously and are known to be well-
specified. 

( 2 1 ) These values happen to correspond to those used by 
Helliwell et al. 

( 2 2 ) 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 froml960(l ) , 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). 

( 2 3 ) See Deane and Lumsden (11). 



n o t all vacanc ies a r e in fact notif ied. Survey d a t a of 
a c t u a l vacanc ies a r e ava i lab le , b u t only o n a s ix-monthly 
basis, r e n d e r i n g t h e m of l imi ted v a l u e for t h e p re sen t 
s tudy . 

T h e vacanc ies va r i ab l e is e m p l o y e d to test t h e h y p o ­
thesis t h a t c o n s u m p t i o n m a y va ry by a w i d e r m a r g i n 
t h a n i n d i c a t e d by t h e n o r m a l e x p l a n a t o r y factors such as 
i n c o m e , especial ly d u r i n g s t rongly expans iona ry o r r e ­
cessionary phases . I n o t h e r words , g iven t h a t vacanc ies 
is a cyclically sensitive ind ica to r , i t m a y assist in c o m p e n ­
sa t ing for i nadequac i e s i n t h e i n c o m e series. O n e of t he 
m a j o r p r o b l e m s w i t h t h e l a t t e r is t h a t t h e only k n o w n 
q u a r t e r l y c o m p o n e n t is sa lary a n d w a g e income , w h i c h 
is likely to fluctuate less t h a n o t h e r ca tegor ies of i ncome . 
T h u s if sa lary a n d w a g e i n c o m e ( Y S P D ) only is u sed 
in t h e equa t ions , vacanc ies cou ld ac t as a c r u d e p roxy 
for o t h e r i n c o m e . Beyond this, if q u a r t e r l y in te rpo la t ions 
of t he a n n u a l non-sa la ry a n d w a g e i n c o m e series a r e 
a d d e d to Y S P D , vacanc ies cou ld still b e po ten t ia l ly 
useful in de t ec t i ng t u r n i n g po in t s w h i c h m a y o therwise 
b e missed s imply because of t h e s m o o t h i n g o u t u n f o r t u n ­
ately i n h e r e n t in t h e i n t e rpo la t ion p r o c e d u r e . I n tes t ing 
this hypothes is , it is a n t i c i p a t e d t h a t vacanc ies w o u l d 
a t t r a c t a posi t ive coe f f i c i en t / 2 4 ) 

T h e p o i n t c a n be i l lus t ra ted by observ ing t h a t over 
t h e d e c a d e of t h e e s t ima t ion pe r iod t h e N e w Z e a l a n d 
e c o n o m y expe r i enced t w o recessions, o n e m a j o r a n d one 
m i n o r . I n e a c h case, vacanc ies fell m a r k e d l y , as also d id 
pe r sona l i n c o m e o t h e r t h a n t h a t a t t r i b u t a b l e t o salary 
a n d w a g e ea rne r s . T h e p r o b l e m w i t h a q u a r t e r l y analysis 
h o w e v e r is t h a t t h e artificially s m o o t h e d Y O P D m a y 
exhib i t less sho r t - t e rm cyclical va r i a t i on t h a n is r equ i r ed 
t o o b t a i n sat isfactory es t imates of re ta i l t u r n o v e r (itself 
a g e n u i n e q u a r t e r l y se r ies ) . 

ca tegories of d i saggrega t ion used for t h e re ta i l t r a d e 
t u r n o v e r series. T h e b r e a k d o w n is for du rab l e s ( h o m e 
furn i sh ings—fur ther analysis reveals t h a t this sub -g roup 
con ta ins such i t ems as h o m e a p p l i a n c e s ) , food ( f ru i t a n d 
vege tab les ; m e a t , fish a n d p o u l t r y ; o t h e r f o o d s ) , a n d 
o t h e r n o n - d u r a b l e s (domes t i c suppl ies a n d services; 
c l o th ing ; foo twear ; t obacco a n d a l coho l ; o t h e r supp l i e s ) . 

(f) Hire-purchase Credit 
T w o aspects of h i r e -pu rchase c red i t a r e cons idered . 

Ease of c red i t avai labi l i ty is a c c o u n t e d for by m e a n s of 
a d u m m y var i ab le , Z H P , w h i c h incorpora tes we igh t s for 
b o t h m i n i m u m p e r c e n t a g e depos i t a n d m a x i m u m repay­
m e n t pe r iod r e q u i r e m e n t s , a n d takes va lues - f - 1 , 0 , — 1 
in pe r iods of easy, ave rage , o r t i gh t G o v e r n m e n t h i r e -
p u r c h a s e regu la t ions respectively. 

T h e a c t u a l avai labi l i ty of this type of c red i t is 
a c c o u n t e d for by m e a n s of t h e va r i ab l e R H D F w h i c h 
expresses t h e va lue of d u r a b l e goods f inanced u n d e r h i r e -
p u r c h a s e ag reemen t s . T h e r e is n o inconsis tency b e t w e e n 
t h e inclusion of b o t h m o n e y supply , say M l , a n d R H D F : 
t h e fo rmer compr ises cu r r ency a n d t r a d i n g b a n k d e m a n d 
( c h e q u e ) deposi ts whi le t h e l a t t e r essentially represen t s 
n o n - b a n k credi t , pa r t i cu l a r ly t h a t a t t r i b u t a b l e t o f inance 
compan ie s . 

T h e w a y in w h i c h R H D F is exp la ined endogenous ly 
w i th in t h e full economet r i c m o d e l is ou t l ined in A p p e n ­
dix 3 be low. 

(e) Prices 

Var i ab l e s used i n t h e equa t ions a r e expressed a t con­
s t an t pr ices by def la t ing t h e associated series by t h e con­
sumers ' p r i ce i n d e x o r a n a p p r o p r i a t e sub-ca tegory of 
this index . A n impl ic i t q u a r t e r l y def la tor is ava i lab le 
f rom t h e q u a r t e r l y agg rega te e x p e n d i t u r e series of L u m s ­
d e n a n d Deane ( 3 2 ) , b u t as this series h a s n o t yet been 
subjec ted t o a n y extensive tes t ing its p roper t i e s a r e still 
s o m e t h i n g of a n u n k n o w n quan t i t y . O n t h e o t h e r h a n d 
t h e consumers ' p r i ce i n d e x fits in to t h e overal l s t r uc tu r e 
of t h e m o d e l a n d is in keep ing w i t h a desire t o use 
official d a t a w h e r e v e r possible. 

D i saggrega t ion of this i n d e x is ca r r i ed o u t to yield 
p r i ce indices co r r e spond ing as closely as possible to t he 

(g) Stocks 
Severa l stocks series, differing in t h e ra tes of deprec ia ­

tion used, a r e de r ived for tes t ing in t h e equa t ions for 
c o n s u m p t i o n of du rab les . T h e rea l stock of c o n s u m e r 
durab les exclusive of au tomobi le s , K D R , is defined a s : ( 2 5 ) 

K D R t = ( 1 - d ) K D R t _ i + ( l - £ d ) ( R T D / P C D ) 
w h e r e va lues of 3 , 3 . 5 a n d 4 p e r c e n t p e r q u a r t e r a r e 
tes ted for t h e r a t e of deprec ia t ion , d. G i v e n a n o p e n i n g 
stock, E q u a t i o n ( 2 6 ) a m o u n t s t o a n a c c u m u l a t i o n of 
rea l re ta i l t r a d e t u r n o v e r of d u r a b l e goods, sui tably 
dep rec i a t ed . T h i s m e h o t d h a s the a d v a n t a g e of m a k i n g 
stocks readi ly e n d o g e n o u s w i th in a n overal l m o d e l of t h e 
economy. 

(24) It 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. 

(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. 
T h e 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 ( 2 6> 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-
t i o n ( 2 7 ) (C.V.) and the corrected coefficient of deter-

_ 2 
mination (R ) , though relatively little importance is 
attributed to the latter. ( 2 8 > 

Representation of past activity is to a large extent 
discernible from the residuals of the estimated relation­
ship. The presence of unusually large 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. I t 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.L.S.) 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. 

( 2 6 > 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. 

C2 7) The ratio of the standard error of the estimate to the mean 
of the dependent variable. 

_ 2 
(28) The dangers of pursuing 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. 

The usual Durbin-Watson statistic (D.W.) is em­
ployed to test for first order autocorrelation, and follow­
ing the suggestion of Thomas and Wallis (43) a "sign-
reversal test" is used as an approximate test for fourth-
order autocorrelat ion/ 2 9 ) 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 stat is t ic/ 3 0 ) 

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. <3i),(32) I t 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 
te rm) . 

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 : ( 3 3 ) 

W = - (n - 1/3 k - 11/6) log (det. XOC) 

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

(30) See Durbin. (13) and Malinvaud (33L p. 562. Durtun's 
unbiased auto-correlation statistic is designed 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, 
k 2, is used to interpret Durbin's statistic: 

k 2 = 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 k 2 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 moving 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 Ik (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-movihg 
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 
Tha t 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. T o 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
s i o n / 3 4 ) 

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 t e s t / 3 5 ) but as is demonstrated by 
the results of Section (6) (a) (xii) below, the usefulness 
of this test may be somewhat limited. 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 relat ionship/ 3 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. T h e 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. 

( 3 4 ) See Goldberger (20) , Chapter 4. — 2 —2 2 2 2 
R j x . . = ( R y — R » . . ) / (1 — R T . . ) , where R „ . . is the 

- 3 _ 2 
partial R for Y regressed on X, given S; R , , , is the full 
—2 —2 2 
R for Y regressed on S; and R y is the full R for Y 

_ 2 
regressed on X and S. The computed values for R , , are 
0.289, 0.353 and 0.411 for any of the durables, non-
durables and aggregate equations respectively. 

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. 

( 3 5 ) See Chow (5) for a full description of this test. 

( 3 6 ) Sargan (41) and Broadbent (3) also note this type of 
behaviour. 



( a ) T h e Permanent Income Hypothesis 

( i ) Permanent Income 

T h e m o s t i m p o r t a n t va r i ab l e tested in these equa t ions 
is p e r m a n e n t real pe r sona l d isposable income. T h e tests 
fall i n to two b r o a d p a r t s : o n e w h e r e to ta l p e r m a n e n t 
i ncome , Y T P D R Q , is used in its agg rega t e form, a n d 
o n e w h e r e it is used i n d i saggrega ted form, as r ep resen ted 
by its t w o c o m p o n e n t s , Y S P D R Q a n d Y O P D R Q . I t 
will b e reca l led t h a t these var iab les re la te t o sa lary a n d 
wage ea rne r s ' i ncome , a n d to all o t h e r pe r sona l i ncome 
respectively. A discussion of t h e va lues of t h e m.p .c . 
f rom current i n c o m e (as opposed to p e r m a n e n t or t r a n ­
sitory i n c o m e ) is left un t i l Sec t ion (6 ) ( c ) , w h e n c o m ­
par isons a r e d r a w n b e t w e e n t h e va r ious a l t e rna t ive 
models . 

Cons ide r first of all t he b e h a v i o u r of e a c h of these 
two c o m p o n e n t s w h e n used in isolat ion f rom the o t h e r 
a n d t h e n w h e n used concur ren t ly , w i t h a n d w i t h o u t t h e 
presence of the i r t rans i to ry c o u n t e r p a r t s . 

W h e n used in isolat ion, e a c h c o m p o n e n t behaves as 
expec ted , a t t r a c t i n g a significant posi t ive coefficient in 
b o t h t he du rab le s a n d n o n - d u r a b l e s equa t ions , Y O P D R Q 
is fairly insensit ive to t he inclusion of add i t i ona l exp lan ­
a to ry var iables , i nc lud ing its t rans i tory c o u n t e r p a r t , i n 
e i the r c o n s u m p t i o n ca tegory , b u t Y S P D R Q t ends to 
b e c o m e involved in some degree of mul t ico l l inear i ty in 
the m o r e complex re la t ionships , to t he e x t e n t of t ak ing 
a nega t ive coefficient occasional ly in t he du rab le s e q u a ­
t i o n s / 3 7 ) 

W h e n the two p e r m a n e n t i n c o m e c o m p o n e n t s a r e used 
concur ren t ly , b o t h b e h a v e well , a t t r a c t i n g significant 
posi t ive coefficients whose m a g n i t u d e s a n d significance 
va ry s o m e w h a t w i t h t h e inclus ion of o n e o r b o t h of t h e 
t rans i to ry c o m p o n e n t s , b u t t he re a r e n o m a j o r d e p a r t u r e s 
f rom this gene ra l resul t . 

T h e coefficients of e a c h p e r m a n e n t i ncome c o m p o n e n t 
a n d the i r associated T - v a l u e s a r e shown in T a b l e A for 
b o t h du rab le s a n d n o n - d u r a b l e s equa t ions a n d t h e 
var ious cases ou t l ined above . A n u m b e r of genera l results 
emerge w h e n compar i sons a r e m a d e b e t w e e n t h e re le­
v a n t co lumns of this t ab le . 

Cons ide r n o w t h e results o b t a i n e d w h e n t h e agg rega te 
p e r m a n e n t rea l pe r sona l disposable i n c o m e va r i ab le is 
employed . T h i s va r i ab le also behaves as w o u l d be an t ic i ­
p a t e d , a t t r a c t i n g a posi t ive a n d h ighly significant co ­
efficient. T h e detai ls of t he re la t ive m a g n i t u d e s involved 
for t h e t w o c o n s u m p t i o n categories , w i t h a n d w i t h o u t 
t h e p resence of t he to ta l t rans i tory i n c o m e var iab le , a r e 
dep ic ted in T a b l e B. T h e second m a j o r conclus ion d r a w n 
f rom T a b l e A a g a i n app l i e s : t he f rac t ion of total pe r ­
m a n e n t real disposable i ncome spen t o n n o n - d u r a b l e 
goods is cons iderably g r e a t e r t h a n t h e f rac t ion spen t o n 
durab les . T a b l e B d e m o n s t r a t e s t h a t i t is a p p r o x i m a t e l y 
five t imes as grea t . W h e t h e r o r n o t to ta l t rans i to ry 
i n c o m e is e n t e r e d in to t he regression, i t is seen f rom 
e i the r r ow of T a b l e B t h a t t h e to ta l m . p . c . ou t of to ta l 
p e r m a n e n t i n c o m e is a p p r o x i m a t e l y 0.7, w h i c h c o m p a r e s 
favourab ly w i t h o t h e r s t u d i e s / 3 8 ) 

T w o useful compar i sons m a y be m a d e b e t w e e n T a b l e s 
A a n d B. Since t he observa t ions o n t he series Y S P D R Q 
a r e a p p r o x i m a t e l y four t imes t he m a g n i t u d e of t he 
observat ions o n Y O P D R Q , a we igh ted ave rage of t he 
m.p . c . ou t of e a c h of these two c o m p o n e n t s m a y b e 
ca lcu la ted for each ca tegory of c o n s u m p t i o n , first in t he 
fifth l ine of T a b l e A a n d second in t he e igh th l ine of 
t h a t t ab le . T h e figures t hus o b t a i n e d a r e shown in 
T a b l e C a n d m a y be c o m p a r e d w i t h those in the first 
a n d second rows respectively of T a b l e B. I t is seen t h a t 
t h e figures c o m p a r e qu i t e favourably . 

T h e d a t a of T a b l e C m a y t h e n be used for one fu r the r 
compar i son . T h e total m .p . c . f rom p e r m a n e n t i n c o m e 
impl ied by t h e rows of T a b l e C is 0 .6769 w h e n n o 
a c c o u n t is t a k e n of t rans i tory i ncome , a n d 0.8013 w h e n 
t rans i tory c o m p o n e n t s of i n c o m e a r e explici t ly i nc luded 
in t he re la t ionsh ip . T h e first is slightly lower t h a n t he 
va lue of 0.7204 o b t a i n e d f rom t h e first r o w of T a b l e B , 
whi le t he second is h i g h e r t h a n t h e va lue of 0.6683 
der ived f rom t h e second r o w of t h a t tab le . 

T h e four va lues a r e all of m u c h t h e s ame o r d e r of 
m a g n i t u d e , t h o u g h t h a t co r r e spond ing t o t h e case of dis­
a g g r e g a t e d p e r m a n e n t i n c o m e w i t h b o t h t r ans i t o ry c o m ­
p o n e n t s a c c o u n t e d for ( w h e n m.p . c . = 0 .8013) is t h e 
mos t p laus ib le i n t he l ight of o t h e r s t u d i e s / 4 2 ) 

Firs t , whi le for d u r a b l e goods t h e m a r g i n a l p ropens i ty 
t o c o n s u m e (m.p .c . ) f rom p e r m a n e n t sa lary a n d w a g e 
i n c o m e is s o m e w h a t less t h a n t h e m.p .c . f rom t h e o t h e r 
c o m p o n e n t s of p e r m a n e n t i ncome , t h e s i tua t ion is r e ­
versed in t h e case of n o n - d u r a b l e goods . Second , t he 
m.p . c . f rom e i the r c o m p o n e n t of p e r m a n e n t i ncome is 
g r e a t e r for n o n - d u r a b l e goods t h a n for durab les . 

( 3 7 ) For example, this occurs when both (RHDF/PCD) and 
(M3/PC)- i enter regression together. 

( 3 8 ) For example, allowing for the multiplicative seasonal 
dummy variables and a multiplicative relative price term, 
the net coefficient 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. 



( R E G R E S S I O N C O E F F I C I E N T S A N D T - V A L U E S ) 

C O N T E X T " 9 ) D U R A B L E S * 4 0 ^ N O N - D U R A B L E S < 4 1 > 

Y S P D R Q Y O P D R Q Y S P D R Q Y O P D R Q 

Y S P D R Q 0 . 1 0 2 1 
( 1 . 6 8 3 8 ) 

0 . 5 4 0 8 
( 4 . 8 3 1 9 ) 

Y O P D R Q 0 . 1 8 3 0 
( 7 . 1 5 2 7 ) 

0 . 5 0 9 1 
( 3 . 3 7 8 8 ) 

Y S P D R Q , ( Y S P D R - Y S P D R Q ) 0 . 0 5 3 3 
( 0 . 9 8 1 0 ) 

0 . 5 3 3 8 
( 5 . 3 5 0 8 ) 

Y O P D R Q , ( Y O P D R - Y O P D R Q ) 0 . 2 0 6 3 
( 6 . 7 1 5 0 ) 

0 . 4 1 1 9 
( 3 . 2 0 7 6 ) 

Y S P D R Q , Y O P D R Q 0 . 0 7 9 7 0 . 1 7 8 3 
( 2 . 2 7 8 5 ) ( 7 . 4 6 4 2 ) 

0 . 5 8 0 4 0 . 5 6 5 9 
( 8 . 2 9 9 6 ) ( 6 . 8 4 1 1 ) 

Y S P D R Q , Y O P D R Q , 
( Y S P D R - Y S P D R Q ) 

0 . 0 2 2 8 0 . 1 5 8 5 
( 0 . 4 7 1 3 ) ( 6 . 0 7 9 3 ) 

0 . 5 7 6 1 0 . 5 2 7 0 
( 8 . 1 5 7 3 ) ( 5 . 4 3 5 8 ) 

Y S P D R Q , Y O P D R Q , 
( Y O P D R - Y O P D R Q ) 

0 . 1 3 2 5 0 . 2 2 8 2 
( 3 . 9 2 9 2 ) ( 9 . 0 3 3 6 ) 

0 . 6 9 3 2 0 . 6 1 2 7 
( 6 . 3 0 9 2 ) ( 6 . 8 8 3 0 ) 

Y S P D R Q , Y O P D R Q , 
( Y S P D R - Y S P D R Q ) , 
( Y O P D R - Y O P D R Q ) 

0 . 1 1 7 4 0 . 2 1 0 1 
( 3 . 3 8 2 9 ) ( 7 . 5 5 4 5 ) 

0 . 6 8 8 3 0 . 5 7 4 2 
( 6 . 2 0 9 2 ) ( 5 . 6 0 9 6 ) 

T A B L E B 

( R E G R E S S I O N C O E F F I C I E N T S A N D T - V A L U E S ) 

C O N T E X T D U R A B L E S N O N - D U R A B L E S 

Y T P D R Q 0 . 1 4 5 8 
( 7 . 1 9 2 6 ) 

0 . 5 7 4 6 
( 1 0 . 5 3 5 5 ) 

Y T P D R Q , ( Y T P D R - Y T P D R Q ) 0 . 0 8 3 8 
( 2 . 9 6 9 4 ) 

0 . 5 8 4 5 
( 1 0 . 5 9 3 8 ) 

T A B L E C 

( R E G R E S S I O N C O E F F I C I E N T S ) 

C O N T E X T D U R A B L E S N O N - D U R A B L E S 

Y S P D R Q , Y O P D R Q 0 . 0 9 9 4 0 . 5 7 7 5 

Y S P D R Q , Y O P D R Q ( Y S P D R - Y S P D R Q ) , 0 . 1 3 5 9 
( Y O P D R - Y O P D R Q ) 

0 . 6 6 5 4 

( 3 9 ) T h e o t h e r e x p l a n a t o r y v a r i a b l e s i n t h e r e g r e s s i o n a r e S i , 1962(2)-1970(2): 3 3 o b s e r v a t i o n s . 
S 2 , S 3 a n d e i t h e r ( P C D / P C ) o r ( P C N / P C ) . (41) D e p e n d e n t v a r i a b l e : ( R T N / P C N ) . E s t i m a t i o n p e r i o d : 

(40) D e p e n d e n t v a r i a b l e : ( R T D / P C D ) . E s t i m a t i o n p e r i o d : 1961 ( 4 ) - 1 9 7 0 ( 2 ) : 3 5 o b s e r v a t i o n s 

1 9 



( i i ) Transitory Income 

T h e inclusion of t rans i tory i n c o m e as a s u p p l e m e n t 
to t he p e r m a n e n t i ncome va r i ab le is a re f inement de ­
signed to increase t h e sensitivity of t h e e s t ima ted 
re la t ionsh ip to subs tan t ia l changes in c u r r e n t ( m e a s u r e d ) 
i ncome . T h i s va r iab le is n o t tes ted in isolat ion f rom t h e 
p e r m a n e n t i ncome va r i ab le as t he inclusion of the la t te r 
is cen t ra l to t he m o d e l be ing tested. 

H o w e v e r , a n u m b e r of mean ing fu l combina t ions m a y 
be tested cover ing the possibilities of agg rega te o r dis­
agg rega t ed income var iables . Cons ide r first t h e dis­
aggrega ted t rans i to ry i n c o m e var iables . 

I n t he s impler formula t ions , w i t h one except ion , these 
var iab les a t t r a c t t he an t i c i pa t ed posi t ive coefficient, 
a l t h o u g h they a re no t a lways significant. T h e except ion , 
wh ich a p p e a r s in t he second line of T a b l e D , results 
w h e n the t rans i tory a n d p e r m a n e n t c o m p o n e n t s of n o n -
s a l a r y / w a g e i n c o m e e n t e r regression w i t h re la t ive pr ices 
a n d seasonal d u m m y var iables to exp la in n o n - d u r a b l e 
consum pt ion . A n inspect ion of t h e s tepwise p r o g r a m 
p r i n t o u t reveals t h a t this inconsistency results f rom m u l t i -
col l inear i ty be tween t h e re la t ive p r i ce va r i ab le , pe r ­
m a n e n t salary a n d w a g e income , a n d n o n - s a l a r y / w a g e 
t rans i tory income . I n t e r ac t i ons involv ing this c o m p o n e n t 
of t rans i tory income b e c o m e m o r e f r equen t as m o r e 
exp l ana to ry var iables e n t e r t h e n o n - d u r a b l e s equa t ions , 
unless its p e r m a n e n t c o u n t e r p a r t is omi t t ed w h i c h is 
no t a n accep tab le solut ion. 

T h i s mul t ico l l inear i ty p r o b l e m involv ing t h e t rans i tory 
n o n - s a l a r y / w a g e i ncome va r i ab le does no t arise in t h e 
durab les equa t ions , n o r does i t arise a t a n y s tage w i t h 
t he t rans i tory c o m p o n e n t of sa lary a n d w a g e income . 

T h e d a t a p re sen ted in T a b l e D reveal t he fol lowing 
re la t ionships in t he basic fo rmula t ions . First , i n b o t h t he 
du rab le s a n d n o n - d u r a b l e s categories , t he m .p . c . f rom 
t rans i tory salary a n d w a g e i n c o m e is less t h a n t h e m.p .c . 
f rom t rans i tory n o n - s a l a r y / w a g e i ncome w i t h only o n e 
e x c e p t i o n : t h e case a l ready m e n t i o n e d . Second , w i t h t h e 
one except ion , t he m.p .c . f rom e i the r c o m p o n e n t of 
t rans i tory i n c o m e is g rea t e r for n o n - d u r a b l e s c o n s u m p ­
t ion t h a n for t he c o n s u m p t i o n of d u r a b l e g o o d s / 4 3 ) 
G iven the results of T a b l e A t h e n , it m a y be conc luded 
t h a t t he m.p .c . ou t of a n y i n c o m e source is g r e a t e r for 
n o n - d u r a b l e goods t h a n for durab les . 

F r o m T a b l e E i t m a y b e seen t h a t t h e m . p . c . f r o m to ta l 
t rans i to ry i ncome is s o m e w h a t h i g h e r for n o n - d u r a b l e s 
t h a n for d u r a b l e goods . T h i s is in keep ing w i t h t h e 
results shown in T a b l e D . 

If a we igh ted ave rage is m a d e of t he coefficients in 
t h e fifth l ine of T a b l e D for e a c h c o n s u m p t i o n ca tegory , 
t he figures o b t a i n e d m a y b e c o m p a r e d direct ly w i d i t he 
d a t a of T a b l e E . T h i s is dep ic t ed in T a b l e F a n d i t is 
seen t h a t t h e r e l evan t d a t a a r e in fact c o m p a r a b l e , sug­
gest ing a m.p .c . f rom tota l t rans i tory i n c o m e of 0.05 for 
d u r a b l e goods a n d of 0.10 for non -du rab l e s . 

T h e or iginal F r i e d m a n hypothesis was t h a t t he m .p . c . 
for n o n - d u r a b l e s f rom t rans i tory i n c o m e should be zero . 
H o w e v e r , o t h e r s t u d i e s ( 4 5 ) suggest t h a t a small m.p .c . 
m a y reasonably be expec ted . 

(iii) Liquid Assets 

E a c h of t h e t h r e e a l t e rna t ive definit ions of l iquid 
wea l th descr ibed in Sect ion (4 ) is deflated by the con­
sumers ' p r i ce i n d e x a n d lagged one q u a r t e r for tes t ing 
in t he regressions. 

Broadly speaking , it is found t h a t l iquid assets a r e no t 
a significant d e t e r m i n a n t of c o n s u m p t i o n e x p e n d i t u r e o n 
n o n - d u r a b l e goods , b u t t h a t a n a r r o w l y defined l iquid 
w e a l t h va r i ab le is of some i m p o r t a n c e in d e t e r m i n i n g 
spend ing o n c o n s u m e r d u r a b l e s / 4 6 ) 

A n u m b e r of specific results a r e of in teres t . First , w h e n 
the l iqu id assets var iab les a r e tested in equa t i ons w h e r e 
only t h e salary a n d w a g e c o m p o n e n t of i n c o m e is p r e sen t 
it is found t h a t i n t h e n o n - d u r a b l e s e q u a t i o n s these va r i ­
ables a t t r a c t coefficients w h i c h a r e q u i t e insignificant, 
a n d ocasionally nega t ive . T h e r e is subs tan t ia l mul t i co l ­
l inear i ty b e t w e e n t h e l iquid w e a l t h a n d p e r m a n e n t 
s a l a r y / w a g e i n c o m e var iab le , a n d the s i tua t ion is essenti­
ally u n a l t e r e d by the p resence of t h e t rans i to ry i ncome 
c o m p o n e n t . O n t h e o t h e r h a n d , in t h e du rab le s equa t i ons 
t h e l iqu id w e a l t h var iab les p e r f o r m wel l , w i t h t h e va r i ­
able ( M l / P C ) _ i y ie lding t h e mos t satisfactory resul ts . 

T h e results ob t a ined w h e n the aggrega te income series 
a r e used show t h a t this va r i ab le a t t r ac t s a significant 
posi t ive coefficient whose m a g n i t u d e is genera l ly in­
sensitive t o t he inclusion of add i t i ona l exp l ana to ry va r i ­
ables in e i the r t h e durab les o r n o n - d u r a b l e s equa t ions . 

< 4 5 ) For example, Helliwell et al., op. cit., obtain values of 0.06 
and 0.07 for the coefficients of total transitory personal 
disposable income in equations explaining expenditure on 
consumption 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. 

(43) This contradicts the Friedman hypothesis (in its purest 
form) that transitory income will be saved or spent on 
durables. 

(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) . 



T A B L E D 

( R E G R E S S I O N C O E F F I C I E N T S A N D T - V A L U E S ) « 4 > 

C O N T E X T D U R A B L E S N O N - D U R A B L E S 

( Y S P D R - ( Y O P D R -
Y S P D R Q ) Y O P D R Q ) 

( Y S P D R - ( Y O P D R -
Y S P D R Q ) Y O P D R Q ) 

Y S P D R Q , ( Y S P D R - Y S P D R Q ) 0 . 1 1 1 8 
( 3 . 2 4 5 8 ) 

0 . 3 4 4 4 
( 2 . 9 2 0 2 ) 

Y O P D R Q , ( Y O P D R - Y O P D R Q ) 0 . 0 5 9 0 
( 1 . 3 3 1 5 ) 

— 0 . 6 2 3 1 
( 3 . 6 9 8 7 ) 

Y S P D R Q , Y O P D R Q , 
( Y S P D R - Y S P D R Q ) 

0 . 0 4 1 3 
( 1 . 6 4 3 7 ) 

0 . 0 7 5 7 
( 0 . 7 8 3 5 ) 

Y S P D R Q , Y O P D R Q , 
( Y O P D R - Y O P D R Q ) 

0 . 1 3 3 7 
( 3 . 3 1 7 6 ) 

0 . 2 2 9 0 
( 1 . 3 1 9 3 ) 

Y S P D R Q , Y O P D R Q , 
( Y S P D R - Y S P D R Q ) , 
( Y O P D R - Y O P D R Q ) 

0 . 0 3 1 1 0 . 1 2 5 2 
( 1 . 4 2 1 8 ) ( 3 . 1 3 4 0 ) 

0 . 0 7 4 4 0 . 2 2 7 6 
( 0 . 7 8 0 0 ) ( 1 . 3 0 1 6 ) 

T A B L E E 

( R E G R E S S I O N C O E F F I C I E N T S A N D T - V A L U E S ) 

C O N T E X T D U R A B L E S N O N - D U R A B L E S 

Y T P D R Q , ( Y T P D R - Y T P D R Q ) 0 . 0 5 8 2 
( 2 . 8 5 5 4 ) 

0 . 0 7 5 5 
( 1 . 0 7 3 0 ) 

T A B L E F 

( R E G R E S S I O N C O E F F I C I E N T S ) 

C O N T E X T D U R A B L E S N O N - D U R A B L E S 

Y S P D R Q , Y O P D R Q , 
( Y S P D R - Y S P D R Q ) , 
( Y O P D R - Y O P D R Q ) 

0 . 0 4 9 9 0 . 1 0 5 0 

Y T P D R Q , ( Y T P D R - Y T P D R Q ) 0 . 0 5 8 2 0 . 0 7 5 5 

I n t he basic fo rmula t ions this va r i ab l e a t t r ac t s a co­
efficient of t he o r d e r 0 . 0 6 , w i t h a T - v a l u e of 4 to 5 . 
A l t h o u g h some fall in t h e m a g n i t u d e a n d significance of 
this va r i ab le occurs w h e n such var iab les as V E o r J G S 
e n t e r regression, t h e r e is a subs tan t ia l i m p r o v e m e n t w h e n 
( R H D F / P C D ) is i nc luded . I n this case e a c h of t h e 
l iqu id w e a l t h var iab les ga ins subs tant ia l ly in significance, 
t he best p e r f o r m e r being, as before, t he m o s t na r rowly 
defined wh ich n o w h a s a T - v a l u e of 8 o n a coefficient 
of t he s ame size as previously. 

(44) See the footnotes to Tables A, B and C above. 

Second, w h e n l iquid assets a r e tes ted w i t h only t h e 
n o n - s a l a r y / w a g e c o m p o n e n t of i n c o m e i t is found t h a t 
in t he n o n - d u r a b l e s equa t ions t he results a r e r a t h e r u n ­
satisfactory, a g a i n as a resul t of mul t ico l l inear i ty b e t w e e n 
t h e l iquid w e a l t h var iab les a n d t h e p e r m a n e n t i n c o m e 
var iab le . I n t h e du rab le s e q u a t i o n s i t is f o u n d t h a t as a 
resul t of a s imi lar type of mul t ico l l inear i ty t h e l iqu id 
w e a l t h var iab les p e r f o r m less wel l t h a n previously. H e r e , 
interest ingly e n o u g h , t h e b road ly def ined ( M 3 / P C ) _ i 
p r o d u c e s t h e mos t sat isfactory results , especially w h e n 
t h e c red i t va r i ab le ( R H D F / P C D ) en te r s regression. 

W h e n t h e t w o c o m p o n e n t s of t o t a l p e r m a n e n t i n c o m e 
a r e tested concur ren t ly i n t h e n o n - d u r a b l e s equa t i ons 
w i t h l iquid assets t h e p o o r resul ts previously n o t e d a r e 
a g a i n observed. T h e inc lus ion of t h e t rans i tory c o m -



p o n e n t s improves m a t t e r s slightly, b u t n o n e of t h e m o n e y 
var iab les a r e significant a n d t h e equa t i ons as a who le a r e 
qu i t e unsat isfactory. T h e s a m e m a y b e said for t h e 
equa t i ons in w h i c h to ta l p e r m a n e n t i n c o m e a p p e a r s in 
aggrega te form, w i t h o r w i t h o u t i ts t rans i tory c o u n t e r ­
p a r t . O n the o t h e r h a n d , t h e co r r e spond ing results i n t h e 
durab les equa t ions a r e m o r e p leas ing. W h e n b o t h p a r t s 
of to ta l p e r m a n e n t i n c o m e a r e tes ted w i t h t he t rans i tory 
c o m p o n e n t of s a l a r y / w a g e i n c o m e the l iquid w e a l t h va r i ­
ables a r e insignificant, b u t w h e n t rans i to ry non - sa l a ry / 
w a g e i n c o m e is used ins t ead t h e r e is a rise in t h e sig­
nif icance of t he m o n e y var iab les especially in t he p r e ­
sence of V E o r ( R H D F / P C D ) . T h e degree of m u l t i ­
col l inear i ty is less t h a n w h e n the t rans i tory s a l a r y / w a g e 
i n c o m e va r i ab le is p resen t , a n d t h e n a r r o w l y defined 
m o n e y var iab le pe r fo rms best. M u c h t h e s ame appl ies 
w h e n b o t h c o m p o n e n t s of t rans i tory i n c o m e e n t e r regres­
sion together . The best results in t he du rab le s equa t i ons 
a r e o b t a i n e d w h e n to ta l p e r m a n e n t i ncome en te rs as a n 
aggrega te . I n t he absence of t h e t rans i tory c o m p o n e n t , 
all of t he l iquid assets var iab les h a v e posi t ive b u t in ­
significant coefficients, b u t w h e n t rans i tory i n c o m e is 
i nc luded ( M l / P C ) _ i becomes significant, w i t h a co­
efficient of 0.03 a n d a T - v a l u e of 2. T h e a d d i t i o n of V E 
or Z H P improves t h e equa t i ons qu i t e not iceably , b u t t h e 
biggest ga in occurs w h e n ( R H D F / P C D ) is i nc luded 
wi th ( M l / P C ) _ i a m o n g the regressors. I n this case 
t he l a t t e r va r iab le a t t r ac t s a coefficient of 0.03 a n d a 
T - v a l u e in excess of 4. T h e m o r e b road ly defined m o n e y 
var iables also ga in significance in t h e p resence of this 
c red i t va r iab le , t h o u g h a g a i n i t is found t h a t t h e n a r ­
r o w e r t he definit ion of l iqu id wea l th t h e less mul t i co l ­
l inear i ty t he re is in t h e e x p l a n a t o r y set, a n d t h e m o r e 
significant a n d stable a r e t he es t ima ted coefficients. 

( iv) Relative Prices 

T h e behav iou r of t h e re la t ive pr ice var iables 
( P C N / P C ) a n d ( P C D / P C ) differ substant ia l ly , a n d so 
t h e results ob t a ined a r e p r e sen t ed separa te ly for e a c h 
ca tegory of c o n s u m p t i o n e x p e n d i t u r e . 

I n the n o n - d u r a b l e s equa t i ons t he re la t ive pr ice va r i ­
able behaves well , a t t r a c t i n g t h e an t i c ipa t ed nega t ive 
coefficient* 4 7 ) of t he o r d e r 800 to 1200, w i t h a T - v a l u e 
r a n g i n g from a p p r o x i m a t e l y 2 w h e n only s a l a r y / w a g e 
i n c o m e is a c c o u n t e d for, t o 12 w h e n only non - sa l a ry / 
w a g e i ncome is present , a n d 5 w h e n b o t h c o m p o n e n t s 
a re used e i the r in aggrega te o r d i saggrega ted form. S o m e 
in te rac t ion b e t w e e n t he re la t ive p r i ce va r i ab le a n d t h e 
l iquid assets var iab les is a p p a r e n t , pa r t i cu la r ly if n o n -
salary / w a g e income var iab les a r e p resen t in some form. 
I n all cases, a n d in keep ing w i t h t h e results of (iii) 
above , t h e n a r r o w e r t h e definit ion of l iquid w e a l t h t h e 
less mul t ico l l inear i ty t he re is in t h e e x p l a n a t o r y set. 

* 4 7 ) 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. 

I n t he equa t i ons for e x p e n d i t u r e o n d u r a b l e goods t h e 
role of t h e re la t ive p r i ce va r i ab le is less wel l-def ined. 
W h e n e i the r of t he d i saggrega ted p a r t s of to ta l p e r m a ­
n e n t i ncome a r e used separa te ly , w i th o r w i t h o u t the i r 
t rans i tory coun t e rpa r t s , t h e re la t ive p r i ce va r i ab l e be ­
haves in t h e expec ted m a n n e r , a t t r a c t i n g a significant 
nega t ive coefficient. A l t h o u g h some mul t ico l l inear i ty 
gives rise to a shift in this coefficient o n occasion, its 
significance is genera l ly m a i n t a i n e d , a n d t h e best results 
a r e ob t a ined w h e n the var iab les ( M l / P C ) _ i a n d 
( R H D F / P C D ) ( b u t n o t Z H P ) a r e jo int ly p r e sen t 
a m o n g t h e regressors. H o w e v e r , w h e n to ta l p e r m a n e n t 
i ncome is a c c o u n t e d for, e i the r i n agg rega t e o r dis­
agg rega t ed form, severe mul t ico l l inear i ty dr ives t he co­
efficient of ( P C D / P C ) to a posi t ive v a l u e unt i l t h e 
fo rmula t ions a r e e x t e n d e d to the s tage w h e r e once a g a i n 
( M l / P C ) _j a n d ( R H D F / P C D ) a r e b o t h in t h e exp lan ­
a to ry set. E v e n a t this s tage, t h o u g h , t h e equa t i ons a r e 
unsat is fac tory in t h a t a n y t rans i tory i n c o m e var iab les a r e 
qu i t e insignificant. 

T h i s b e h a v i o u r of t he re la t ive p r i ce va r i ab le in t h e 
du rab le s equa t ions is all t he m o r e d i s tu rb ing for t he fact 
t h a t i t is a key var iab le , t h e p resence of w h i c h is d e ­
m a n d e d by t h e theory. T h e successful inclus ion of 
( P C D / P C ) in t he e x p l a n a t o r y set is ach ieved only af ter 
a close s tudy of t he sources a n d ex t en t of t h e m u l t i ­
col l ineari ty involved. 

H o w e v e r , as t h e final results show, a n d as is p r e d i c t e d 
by t h e theory , re la t ive prices a r e h ighly significant de te r ­
m i n a n t s of e x p e n d i t u r e on c o n s u m p t i o n goods in genera l . 

(v ) Hire-purchase Credit 

T w o fu r the r var iables a r e tes ted in a n a t t e m p t to 
a c c o u n t for t he role of h i r e -pu rchase c red i t in d e t e r m i n ­
ing c o n s u m p t i o n e x p e n d i t u r e on d u r a b l e goods . 

T h e d u m m y va r i ab le Z H P behaves m o d e r a t e l y well , 
be ing a significant regressor in t he equa t ions based on 
o n e o r b o t h of t h e c o m p o n e n t s of p e r m a n e n t a n d t r a n ­
sitory i ncome , w i t h o r w i t h o u t t h e p re sence of a l iquid 
w e a l t h va r i ab le . H o w e v e r , Z H P is q u i t e insignificant 
w h e n ( R H D F / P C D ) is also a m o n g t h e regressors, 
except in t h e case w h e r e t h e only i n c o m e c o m p o n e n t 
p resen t is t h a t compr i s ing salaries a n d wages . 

T h e var iab le ( R H D F / P C D ) is a h igh ly significant 
exp l ana to ry va r i ab le . W i t h o n e o r m o r e c o m p o n e n t s of 
i ncome present , it a t t r ac t s a T - v a l u e of t h e o r d e r 4 to 6 
in t he absence of l iquid wea l th , a n d s o m e w h a t h i g h e r i n 
t h e p resence of ( M l / P C ) _ i . S o m e in t e r ac t i on a m o n g 
the two c red i t var iab les a n d t h e l iqu id w e a l t h va r iab les 
is a p p a r e n t f rom t h e observed fall i n t h e T - v a l u e of 
( R H D F / P C D ) w h e r e Z H P en te rs regression. 



I t m a y b e c o n c l u d e d f rom these results t h a t whi le 
h i r e - p u r c h a s e regu la t ions d o h a v e some effect on con ­
sumers ' e x p e n d i t u r e o n d u r a b l e goods, t h e ma jo r i ty of 
t he i m p a c t of c red i t o n e x p e n d i t u r e m a y be t t e r be ex­
p l a i n e d by w a y of t h e a m o u n t of e x p e n d i t u r e actually 
f inanced u n d e r h i r e - p u r c h a s e ag reemen t s . W h i l e t h e 
regu la t ions reflected i n t h e cons t ruc t ion of Z H P m a y 
permit a ce r t a in flow of credi t , this flow m a y n o t be 
fully ach ieved . T h i s m a y b e pa r t i cu la r ly i m p o r t a n t in 
pe r iods w h e n h i r e -pu rchase regu la t ions a r e relat ively 
"easy" b u t o t h e r e c o n o m i c factors a r e c r ea t i ng a gene r ­
ally " t i g h t " s i tua t ion . T h e super io r p e r f o r m a n c e of 
( R H D F / P C D ) m a y be d u e to t he fact t h a t it behaves 
wel l in such pe r iods w h e n Z H P clear ly will no t . O f 
course , Z H P m a y be specified i n a d e q u a t e l y , w h e r e a s 
R H D F is a n official series. H o w e v e r , t h e l a t t e r series 
represen ts only a partial coverage , be ing based o n a 
survey, so a n e s t ima ted coefficient in excess of un i t y is 
q u i t e p laus ible . 

(v i ) Interest Rates 

In t e re s t ra tes , as tes ted by m e a n s of t he var iab le J G S , 
p r o d u c e m i x e d results in t h e regressions. W h e n only 
sa lary a n d w a g e i n c o m e is cons idered , J G S behaves wel l 
in b o t h t h e du rab l e s a n d the n o n - d u r a b l e s equa t ions . I t 
a t t r ac t s a n e g a t i v e coefficient w i t h a T - v a l u e of a p p r o x i ­
m a t e l y 4 in e a c h case. T h e add i t i on of a l iquid w e a l t h 
va r i ab le gives rise t o mul t ico l l inear i ty b e t w e e n J G S , 
t rans i tory sa lary a n d w a g e income , a n d the m o n e y va r i ­
ab le itself, t h e deg ree of these in te rac t ions be ing m o r e 
severe in t h e n o n - d u r a b l e s equa t i ons w h e r e i t is reflected 
in a c h a n g e of sign of t h e coefficient of t he t rans i tory 
i ncome var iab le . 

W h e n only n o n - s a l a r y / w a g e i n c o m e is t a k e n in to 
a c c o u n t , it is found t h a t i n t h e d u r a b l e s equa t i ons J G S 
will t ake a nega t ive b u t insignificant coefficient, wh i l e 
in t he n o n - d u r a b l e s es t imates t h e results a r e even less 
satisfactory. 

I n those equa t i ons w h e r e to ta l p e r m a n e n t a n d t r a n ­
sitory i n c o m e a p p e a r in d i saggrega ted f o r m t h e results 
a r e genera l ly r a t h e r p o o r w i t h respec t t o t h e b e h a v i o u r 
of J G S . O f t e n this va r i ab l e a t t r a c t s a posi t ive coefficient, 
a n d o n n o occasion is i t significantly nega t ive . T h e same 
results a r e o b t a i n e d w h e n t h e agg rega t e i ncome var iab les 
a r e employed , a n d t h e genera l conc lus ion to be d r a w n 
is t h a t a l t h o u g h t h e in te res t r a t e va r i ab l e shows some 
signs of be ing of i m p o r t a n c e in exp la in ing consumers ' 
expend i tu re s , i ts i m p a c t is s w a m p e d by t h e effects of 
o t h e r e x p l a n a t o r y var iab les , in p a r t i c u l a r t rans i to ry in­
c o m e a n d l iqu id w e a l t h . 

O n t he o t h e r h a n d , i t should be r e m e m b e r e d t h a t 
na r rowly def ined m o n e y is a m a j o r e x p l a n a t o r y fac tor 
i n t h e du rab l e s e q u a t i o n a n d this impl ies a n i m p o r t a n t 
a l t h o u g h ind i rec t inf luence f rom interes t ra tes . F o r 

e x a m p l e , t h e l a t t e r h a v e a significant nega t ive i m p a c t o n 
t r a d i n g b a n k s ' d e m a n d depos i t s , ( 4 8 > a n d h e n c e in teres t 
ra tes influence c o n s u m p t i o n in t h e theore t ica l ly an t ic i ­
p a t e d m a n n e r . 

(vi i) Notified Vacancies 

I t was suggested in Sect ion (3 ) ( d ) above t h a t this 
va r i ab le cou ld be i nc luded in t he c o n s u m p t i o n equa t i ons 
as a cyclical e l e m e n t to h e l p ove rcome inadequac i e s in 
t h e i ncome d a t a be ing used. 

Consis tent w i th this suggest ion, i t is found t h a t gene r ­
ally V E per forms be t t e r w h e n t h e p e r m a n e n t a n d t r a n ­
sitory c o m p o n e n t s of Y S P D R a r e t h e only categories of 
i ncome in t h e equa t ions , t h a n w h e n o t h e r i n c o m e sources 
a r e a c c o u n t e d for. I n t he du rab l e s equa t i ons V E 
a t t r ac t s a posit ive coefficient w i t h a significant T - v a l u e 
in t h e r a n g e 3 t o 6 in the fo rmer case, whe rea s this co ­
efficient is less significant w h e n only t he n o n - s a l a r y / w a g e 
i n c o m e is used . W h e n to ta l i n c o m e is cons idered , e i the r 
in agg rega t e o r d i saggrega ted form, V E is a less signifi­
c a n t exp l ana to ry va r i ab le , pa r t i cu l a r ly w h e n t h e t r a n ­
sitory i ncome c o m p o n e n t s e n t e r regression. T h i s last 
po in t suggests t h a t i n some sense V E m a y b e p roxy ing 
for t h e t rans i tory i ncome var iables , in p a r t i c u l a r t he n o n -
s a l a r y / w a g e va r i ab le . F u r t h e r ev idence for this h y p o ­
thesis arises f rom t h e b e h a v i o u r of V E in t he n o n -
durab le s equa t ions , w h e r e s t rong in te rac t ions arise w h e n 
this va r i ab l e occurs in t h e s a m e e x p l a n a t o r y set as t h e 
t rans i tory i n c o m e var iab les , in p a r t i c u l a r t h a t of n o n -
s a l a r y / w a g e income. 

I n gene ra l , it is found t h a t w h e n e v e r V E en te rs a 
regression w i t h o u t any subs tan t ia l in te rac t ions t a k i n g 
p lace , a posi t ive coefficient is o b t a i n e d in l ine w i t h t h e 
role pos tu l a t ed above . W h e n a nega t ive coefficient is 
observed this invar iab ly c a n be t r a c e d to mul t ico l l inear i ty 
a m o n g t he regressors, a n d genera l ly occurs only in those 
equa t ions in w h i c h one or m o r e of t he o t h e r coefficients 
a r e of t h e incor rec t sign o r q u i t e insignificant. I n n o 
e q u a t i o n for e i the r du rab l e s or non -du rab le s , a r e all 
coefficients significant a n d t h a t of V E significantly 
nega t ive . 

T h e m a j o r conclus ion t o be d r a w n f rom these results 
is t h a t it seems likely t h a t t h e cyclically sensitive v a c a n ­
cies va r i ab le is ac t ing as a p roxy for t rans i to ry n o n -
s a l a r y / w a g e i n c o m e or, v iewed m o r e general ly , as a 
s u p p l e m e n t to t h e i n c o m e var iab les w h i c h u n f o r t u n a t e l y 
a r e deficient to t h e e x t e n t t h a t q u a r t e r l y i n t e rpo l a t i ons 
of a n n u a l d a t a h a d to b e used i n p a r t , a s discussed 
ear l ier . I n o t h e r w o r d s , i t is g r a n t e d explici t ly t h a t this 
a p p r o a c h is defensible only in t h e empi r i ca l con tex t of 
i n a d e q u a t e d a t a . 

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



(viii) Seasonal Dummies 

T h e t h r e e seasonal d u m m y var iab les all b e h a v e sat is­
factori ly, w i t h n o n o t a b l e in te rac t ions occu r r ing be tween 
t h e m a n d o t h e r regressors. E a c h is h ighly significant a n d 
this subset of var iab les is t h e source of a subs tan t ia l p r o ­
p o r t i o n of t he e x p l a n a t i o n afforded by t h e var ious esti­
m a t e d re la t ionships . 

Tes t s of these d u m m y var iab les in mul t ip l i ca t ive form 
in associat ion w i t h t he p e r m a n e n t i ncome var iab les p r o ­
d u c e results wh ich a r e n o t significantly different f rom 
those a l r eady descr ibed. 

T h e detai ls of t h e b e h a v i o u r of t he var ious e x p l a n a ­
tory var iables , h a v i n g b e e n descr ibed, it n o w r e m a i n s t o 
discuss t h e selection of t h e p re fe r red equa t i ons for t h e 
t w o categories of c o n s u m p t i o n e x p e n d i t u r e . 

( ix) A Preferred Durables Equation 

T a b l e s 1 to 4 con t a in a selection of r ep resen ta t ive 
equa t i ons for consumers ' du rab les . E q u a t i o n s a r e in­
c l u d e d in t he tables e i the r to d e m o n s t r a t e t h e b e h a v i o u r 
of a p a r t i c u l a r e x p l a n a t o r y var iab le , o r to p r o v i d e evi­
d e n c e for t he selection of p re fe r red e q u a t i o n s / 4 9 ) T a b l e s 
1 a n d 2 dea l w i t h agg rega t e a n d d i saggrega ted to ta l 
p e r m a n e n t real i n c o m e respectively, as t h e m a j o r e x p l a n ­
a to ry var iab le . T r a n s i t o r y i n c o m e is n o t cons idered i n 
these t w o tables, b u t is dea l t w i t h i n T a b l e s 3 a n d 4 in 
agg rega t e a n d d i saggrega ted form. 

I n T a b l e 1, t he p re fe r red re la t ionsh ip is E q u a t i o n 1.3, 
in w h i c h real p e r m a n e n t ( agg rega t e ) to ta l pe r sona l d is ­
posab le income , re la t ive pr ices , l iqu id w e a l t h a n d t h e 
v o l u m e of financing u n d e r h i r e -pu rchase c red i t a re t he 
e x p l a n a t o r y factors. 

T h e coefficients in this e q u a t i o n a r e of a p laus ib le 
m a g n i t u d e a n d of t h e a n t i c i p a t e d sign, w i t h t h a t of 
Y T P D R Q suggest ing a m .p . c . o n du rab l e s f rom to ta l 
rea l p e r m a n e n t i ncome of a p p r o x i m a t e l y 7 pe rcen t . T h e 
impl ied long- run m.p .c . f rom c u r r e n t rea l pe r sona l dis­
posab le i n c o m e is 8.3 pe rcen t . (See Sect ion (6) (c ) for 
full d e t a i l s ) . T h e smal l posi t ive cons t an t t e r m is a p leas­
i n g f ea tu re of t h e es t imate , a n d of p a r t i c u l a r in teres t is 
t he i m p o r t a n c e of t he l iquid w e a l t h a n d credi t var iables . 

All of t he coefficients a r e s ignif icant* 5 0 ) a t t h e 5 p e r ­
cen t level a n d w i t h one excep t ion t h e var ious stat is t ical 
tests a r e m e t satisfactorily. T h e v a l u e of 144.58 for t h e 
stat is t ic W ind ica tes a degree of mul t i co l l inear i ty in 
t h e e x p l a n a t o r y set w h i c h is significant a t t he 0.5 p e r c e n t 
level. S u c h h i g h mul t ico l l inear i ty is typica l of al l of t h e 
es t imates p re sen ted in this p a p e r , suggest ing t h a t t h e 
T-va lues q u o t e d m a y be biased to a n u n k n o w n degree . 

T h e ex-post forecasts a r e q u i t e accep tab le , a l t h o u g h 
t h e e q u a t i o n is consistently over -es t ima t ing d u r i n g t h e 
forecast pe r iod . H o w e v e r , t h e r e is n o de t e r io ra t i on in t h e 
forecasts over these t h r ee q u a r t e r s , as t h e t a b u l a t e d 
values show, a n d in fact t he re is a n i m p r o v e m e n t b e ­
tween t h e second a n d t h i r d qua r t e r s . 

T h e e q u a t i o n is subjec ted t o m o r e in tens ive e x a m i n a ­
t ion in Sect ion ( 6 ) ( a ) (xi i) be low. 

A n e x a m i n a t i o n of T a b l e 1 reveals t h e super ior i ty of 
E q u a t i o n 1.3 a m o n g t h e es t imates s u m m a r i s e d t h e r e . 
T h e p o o r b eh av i o u r of t h e re la t ive p r i ce va r i ab l e un t i l 
( R H D F / P C D ) en te r s regression is q u i t e ev iden t , a n d 
t h e posi t ive coefficient on ( P C D / P C ) is sufficient for 
t h e re ject ion of E q u a t i o n s 1.1 a n d 1.2 o n t h e basis of 
theore t ica l shor tcomings . T h e super ior i ty of M l over M 2 
a n d M 3 is seen in E q u a t i o n s 1.4 to 1.6, whi le Equat ions , 
1.6 a n d 1.7 reveal t h e insignificance of t h e d u m m y va r i ­
able Z H P , a n d t h e cyclical va r i ab l e V E , respectively, 
w h e n b o t h l iqu id w e a l t h a n d ( R H D F / P C D ) a r e p resen t . 

W h e n Z H P is used in p lace of ( R H D F / P C D ) to ex­
p l a in t he role of credi t , t h e fo rmer va r i ab le is a n insig­
nif icant regressor as is t h e re la t ive p r i ce v a r i a b l e ; t h e 
l iquid assets va r i ab l e is largely significant, wh i l e e x p l a n ­
a to ry p o w e r d r o p s a n d t h e va lue of D . W . suggests posi­
t ive serial cor re la t ion of t h e residuals . 

T h e i m p o r t a n t c o m b i n a t i o n of var iab les c lear ly is t h a t 
of ( R H D F / P C D ) a n d l iquid w e a l t h . 

T h e role of in teres t ra tes is tested in E q u a t i o n s 1.8 to 
1.10. I n t h e absence of l iqu id w e a l t h o r c red i t var iab les 
( E q u a t i o n 1.8), J G S is a significant regressor a t t r a c t i n g 
t he an t i c i pa t ed sign. T h e low e x p l a n a t o r y p o w e r of this 
es t imate a n d t h e va lue of 1.01 a s sumed by D . W . suggest 
mis-specification t h r o u g h t h e omission of relevant: ex­
p l a n a t o r y var iab les . T h e a d d i t i o n of ( R H D F / P C D ) in 
E q u a t i o n s 1.9 a n d 1.10, a n d of t h e l iqu id w e a l t h va r i ­
ab le in t h e l a t t e r e q u a t i o n resul t in i m p r o v e d va lues of 
_ 2 
R a n d D . W . , b u t p r o d u c e es t imates w h i c h a r e infer ior 
to t he p re fe r red e q u a t i o n because of insignificant regres­
sors, the l a t t e r resul t ing f rom mul t ico l l inear i ty . Desp i t e 

(*9) These comments also apply to Tables 5 to 9 below. 

( S O ) 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

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. 

EQUATION 1.3 

(RTD/PCD) = 0.06863 YTPDRQ 4- 0.03523 (Ml /PC) _ x - 45.480 (PCD/PC) + 1.8034 (RHF/PCD) 
(4.08) (4.26) (2.35) (7.56) 

— 6.1650 S x — 3.1368 S 2 — 3.4569 S 3 + 3.4943 
(7.51) (5.97) (5.49) 

R 2 = 0.939, C.V. = 2.826, D.W. = 1.87, S.R. = 0.86, W. = .144.58 

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

Ex-Post Forecasts 

($ million) 
1970(3) 
1970(4) 
1971(1) 

Actual 
37.995 
41.846 
33.657 

Forecast 
38.073 
44.447 
33.715 

% Residual 
- 0 . 2 0 5 
- 3 . 8 2 6 
- 0 . 1 7 1 

EQUATION 2.3 

(RTD/PCD) = 0.05446 YSPDRQ 4- 0.10115 YOPDRQ + 0.02338 ( M l / P C ) _ l - 47.770 (PCD/PC) 
(2.60) (2.99) (1.73) (2.47) 

+ 1.7557 (RHDF/PCD) - 5.4975 Si - 2.9517 S 2 - 3.1417 S 3 + 15.762 
(7.27) (5.41) (5.37) (4.56) 

R 2 = 0.940, C.V. = 2.815, D.W. = 1.92, S.R. = 3.80, W. = 222.32 

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

Ex-Post Forecasts 

($ million) Actual 
1970(3) 37.995 
1970(4) 41.846 
1971(1) 33.657 

Forecast 
37.740 
42.846 
33.440 

% Residual 
0.671 

—2.389 
0.645 



N o . C o n s t a n t s 2 s 3 Y T P D R Q 
P C D 

P C 

M l _ ! 

P C _ ! 

M 2 _ ! 

P C _ l 

M 3 _ ! 

P C - X 

1.1 — 1 0 9 . 9 9 — 7 . 0 5 1 0 — 3 . 8 1 0 1 — 3 . 9 5 3 8 0 .14578 60.300 

1.2 — 60.142 
(7 .95) (4 .41) (4 .44) (7 .20) (4 .31) 

1.2 — 60.142 —8.7261 — 4 . 3 1 9 4 - ^ • . 9 7 4 9 0.11279 13.471 0.02391 

1.3 
(6 .57) (4 .84) (4 .69) (4 .03) (0 .43) (1 .65) 

1.3 3.4943 — 6 . 1 6 5 0 — 3 . 1 3 6 8 — 3 . 4 5 6 9 0.06863 — 4 5 . 4 8 0 0 .03523 

1.4 2.3277 
(7 .51) (5 .97) (5 .49) (4 .08) (2 .35) (4 .26) 

1.4 2.3277 - ^ . 8 6 4 3 —2.8364 —2 .8 2 0 4 0 .03603 — 3 8 . 7 4 4 
(4 .26) 

0 .02264 

1.5 — 71.292 
(6 .64) (5 .19) (4 .47) (1 .36) (1 .86) (3 .59) 

1.5 — 71.292 — 4 . 4 7 1 6 — 2 . 7 0 0 0 — 2 . 4 2 8 5 0 .09824 25.359 
(3 .59) 

0 .00655 

1.6 13.644 
(3 .89) (3 .72) (2 .80) (2 .34) (2 .07) (0 .56) 

1.6 13.644 — 6 . 3 3 3 5 — 3 . 2 1 5 9 — 3 . 6 2 7 3 0.06386 — 5 2 . 4 1 6 0 .03536 
(0 .56) 

1.7 — 43 .440 
(7 .33) (5 .92) (5 .32) (3 .49) (2 .39) (4 .23) 

1.7 — 43 .440 — 5 . 8 9 5 0 —3.3367 —3.4812 0 .10128 —15 .581 0 .03333 

1.8 — 0.94176 
(6 .75) (5 .86) (5 .50) (2 .60) (0 .41) (3 .90) 

1.8 — 0.94176 — 6 . 0 9 7 5 — 3 . 1 3 5 4 — 3 . 4 1 5 0 0.06929 — 4 6 . 7 7 3 0 .03743 

1.9 — 51.0941 
(7 .30) (5 .90) (5 .34) (4 .07) (2 .38) (4 .18) 

1.9 — 51.0941 — 7 . 0 3 0 2 — 3 . 5 7 1 3 — 3 . 9 5 9 8 0.11753 32.679 
(4 .18) 

1.10 
(8 .78) (4 .55) (4 .92) (5 .56) (2 .00) 

1.10 — 63.130 — 4 . 2 7 4 4 — 2 . 5 7 7 8 — 2 . 3 0 1 4 0 .11559 23 .453 
(4 .66) (3 .89) (3 .07) (6 .95) (1 .80) 

* E s t i m a t i o n pe r iod 1962 (2 ) - 1 9 7 0 ( 2 ) : 33 obse rva t ions . 

T -va lue s a p p e a r in p a r e n t h e s e s . R is c o r r e c t e d for degrees of f r eedom. 

C O N S U M P T I O N O F D U R A B L E 

N o . C o n s t a n t Sx s 2 S 3 
Y S P D R Q Y O P D R Q 

P C D 

P C 

M l _ 3 

P C _ i 

R H D F 

P C D 

2.1 —29 .761 — 7 . 2 0 8 0 — 3 . 8 7 2 9 —4.2452 0.07982 0.17830 4 .4484 

2.2 
(8 .67) (4 .80) (5 .04) (2 .28) (7 .47) (0 .16) 

2.2 — 2 9 . 8 4 3 — 7 . 1 2 5 2 —3.8482 —4.2009 0.07947 0 .18105 5.1404 — 0 . 0 0 1 2 5 

2.3 15.762 
(4 .10) (4 .10) (3 .56) (2 .19) (3 .23) (0 .16) (0 .05) 

2.3 15.762 — 5 . 4 9 7 5 — 2 . 9 5 1 7 —3.1417 0.05446 0.10115 — 4 7 . 7 7 0 0 .02338 1.7557 
(5 .41) (5 .37) (4 .56) (2 .60) (2 .99) (2 .47) (1 .73) (7 .27) 

2.4 21.616 — 5 . 6 8 0 0 — 3 . 0 2 4 8 — 3 . 2 9 1 0 0.05254 0.09465 — 5 2 . 3 6 8 0 .02463 1.6997 
(5 .16) (5 .22) (4 .28) (2 .42) (2 .56) (2 .39) (1 .76) (6 .24) 

2.5 —27 .119 —5.2857 — 3 . 1 4 1 3 —3.1791 0.08456 0.12906 — 2 0 . 7 2 4 0 .02223 1.9142 

2.6 
(5 .02) (5 .26) (4 .58) (2 .04) (2 .72) (0 .55) (1 .63) (6 .23) 

2.6 14.195 ^ • . 8 4 2 1 — 2 . 8 1 1 0 — 2 . 8 0 7 9 0.04563 0 .12686 — 5 2 . 4 4 9 0 .01981 2.0085 
(4 .46) (5 .16) (3 .95) (2 .14) (3 .40) (2 .74) (1 .48) (6 .89) 

2.7 — 1 7 . 3 8 3 — 7 . 1 2 8 4 — 3 . 6 6 5 1 — 4 . 1 3 1 5 0.08504 0.14348 6.0519 
(1 .48) (6 .89) 

2.8 
(8 .94) (4 .69) (5 .11) (2 .53) (4 .81) (0 .22) 

2.8 10.497 — 3 . 6 1 6 0 — 2 . 4 7 5 2 —2.1642 0.04022 0 .17496 — 4 0 . 7 8 1 1.9683 
(5 .03) (4 .88) (3 .77) (1 .87) (9 .35) (2 .28) (6 .62 ) 

* E s t i m a t i o n pe r iod 1962 (2 ) - 1 9 7 0 ( 2 ) : 33 observa t ions . 

T -va lues a p p e a r in pa ren theses . R is co r r ec t ed for degrees of f r eedom. 



ZHP VE 

0.33127 
(0.70) 

-0 .36301 
(0.93) 

JGS 
RHDF 

PCD 
_ 2 
R 

C.V. D.W. S.R. W. 

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) 
1.7160 0.938 2.855 1.92 3.79 189.20 

(6.32) 
1.9759 0.939 2.834 1.80 4.19 230.10 

0.62963 
(6.52) 
1.9248 0.938 2.857 1.90 7.08 172.38 

(0.69) 
—3.1623 

(6.44) 
0.834 4.678 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) D E P E N D E N T * * 
($ million) 

ZHP 

0.23023 
(0.47) 

VE 

—0.32796 
(0.84) 

JGS 
_ 2 
R C.V. D.W. S.R. 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 3.03 222.32 

0.938 2.861 1.95 3.46 266.86 

0.939 2.830 1.84 0.55 305.70 

1.4953 0.943 2.740 2.06 0.56 256.82 
(1.47) 

—2.4143 0.837 4.636 0.99 0.83 129.63 
(1.82) 
1.7662 0.940 2.815 2.06 0.91 167.66 

(1.73) 

GOODS (RTD/PCD) DEPENDENT ** 
($ million) 



O n c e aga in , t h e coefficients a r e p laus ib le in m a g n i ­
t u d e a n d sign, a l t h o u g h t h a t of t h e l iqu id w e a l t h va r i ­
ab l e is n o w lacking significance. T h e va lues of C . V . a n d 
D . W . a r e a l i t t le super io r t o those i n E q u a t i o n 1.3, wh i l e 
t he va lues of S.R. a n d W . a r e a l i t t le inferior . 
F u r t h e r , t he forecast e r rors f rom E q u a t i o n 2.3 a r e m o r e 
r a n d o m t h a n those f rom 1.3, b u t this is offset by t h e 
lower significance of t h e e s t ima ted coefficients in t h e 
fo rmer e q u a t i o n . I n p a r t i c u l a r , t h e coefficient of 
( M l / P C ) _ i in E q u a t i o n 2.3 a t t r ac t s a T - v a l u e of only 
1.73, this bare ly exceed ing t h e 5 p e r c e n t va lue of 1.71. 
I n v iew of t h e mul t ico l l inear i ty biases this T - v a l u e lies 
w i t h i n a s o m e w h a t doub t fu l reg ion . 

F o r these reasons, E q u a t i o n 1.3 is t h e p re fe r red esti­
m a t e f rom T a b l e s 1 a n d 2. 

T h e i nco rpo ra t i on of t h e t rans i to ry c o m p o n e n t ( s ) of 
i n c o m e in to t h e re la t ionships p r o d u c e s resul ts w h i c h a r e 
inferior t o those shown in T a b l e s 1 a n d 2. A select ion of 
these results a p p e a r s in T a b l e 3 , w h e r e t h e es t imates 
s h o w n co r r e spond to t he m o r e satisfactory e q u a t i o n s in 
t h e t w o ear l ie r tables . O f t h e tests u n d e r t a k e n w i d i t h e 
t rans i tory i n c o m e var iab les n o be t t e r results w e r e 
o b t a i n e d t h a n those t a b u l a t e d . 

T h e inferiori ty of t h e results ob t a ined is a m p l y d e m o n ­
s t ra ted by E q u a t i o n 3.1 w h e r e t h e mul t ico l l inear i ty 
ar is ing w h e n ( Y T P D R - Y T P D R Q ) is i n t r o d u c e d r ende r s 
t h e re la t ive p r i ce va r i ab le insignificant in regression. 
I n n o ins tance in T a b l e s 3 or 4 does a t rans i to ry i ncome 

C O N S U M P T I O N O F D U R A B L E 

Y T P D R - P C D 
N o . C o n s t a n t Si s 2 Sa Y T P D R Q Y T P D R Q Y T P D R Q 

PC 
3.1 2.7117 — 6 . 2 1 2 6 —2.9792 — 3 . 4 0 0 5 0.06964 0 .00696 — 4 4 . 7 8 9 

(7.38) (4.62) (5 .20) (0 .44) (0 .44) (2 .27) 
3.2 —41 .321 —5.9402 — 3 . 2 2 5 6 —3.4441 0 .10010 0.00441 — 1 6 . 8 1 0 

(6 .55) (4 .53) (5 .22) (2.50) (0 .27) (0 .44) 
3.3 — 2.7038 — 6 . 1 5 0 6 — 2 . 9 2 3 6 — 3 . 3 3 2 6 0.07075 0 .00934 — 4 6 . 0 5 4 

(7 .21) (4 .47) (5.01) (4.06) (0 .57) (2 .31) 

* E s t i m a t i o n p e r i o d 1962(2 ) - 1 9 7 0 ( 2 ) : 33 observa t ions . 

** T - v a l u e s a p p e a r i n 
_ 2 

pa ren these s . R is c o r r e c t e d for degrees of f r eedom. 

C O N S U M P T I O N O F D U R A B L E 

Y S P D R - Y O P D R - P C D 
N o . C o n s t a n t Sx S 2 S 3 

Y S P D R Q Y O P D R Q Y S P D R Q Y O P D R Q 
P C 

4.1 16.435 — 5 . 4 8 5 7 —2.8897 —3.1117 0.05380 0.10047 0 .00232 — 4 7 . 9 2 6 

4.2 — 2 6 . 3 9 5 
(5 .27) 

— 5 . 2 7 9 1 
(4 .05) 

—3.0982 
(4 .23) 

— 3 . 1 5 8 7 
(2 .45) 

0.08392 
(2 .88) 
0 .12843 

(0 .14) 
0.00156 

(2 .43) 
— 2 0 . 9 9 9 

4.3 14.810 
(4 .90) 

— 4 . 8 3 1 9 
(4.06) 

— 2 . 7 5 4 5 
(4.25) 

— 2 . 7 8 0 9 
(1 .95) 
0.04503 

(2 .62) 
0.12622 

(0.09) 
0.00211 

(0 .55) 
— 5 2 . 5 8 7 

4 .4 6.8695 
(4 .34) 

— 5 . 7 9 7 6 
(3.91) 

— 3 . 0 5 0 2 
(3 .69) 

— 3 . 2 6 8 5 
(2 .02) 
0 .06411 

(3.28) 
0 .10533 

(0 .13) 
0.01848 

(2 .69) 
— 4 4 . 4 3 3 

4.5 - -27.811 
(4 .73) 

— 5 . 4 4 2 8 
(5 .09) 

— 3 . 1 7 1 9 
(4.33) 

—3.2352 
(2 .13) 
0 .08663 

(2 .96) 
0 .12876 

(0 .45) 
0.00862 

(2 .12) 
— 2 1 . 3 4 7 

4.6 — 1 0 . 6 8 9 
(4.08) 

— 5 . 4 2 7 1 
(5 .04) 

— 3 . 0 2 9 5 
(4 .24) 

— 3 . 0 3 4 6 
(1.98) 
0 .06883 

(2 .65) 
0 .14758 

(0 .20) 
0 .05053 

(0 .55) 
— 4 5 . 0 0 8 

4.7 7.3114 
(4.59) 

— 5 . 7 9 8 8 
(5 .31) 

— 2 . 9 6 5 6 
(4.16) 

— 3 . 2 3 2 5 
(2 .39) 
0 .06373 

(3 .61) 
0 .10460 0 .00338 

(1 .19) 
0 .01960 

(2 .25) 
— 4 4 . 4 5 8 

4.8 — 2 6 . 8 8 5 
4.63) 

—5 .4501 
(3.98) 

— 3 . 1 1 5 9 
(4.08) 

— 3 . 2 1 3 0 
(2.07) 
0.08597 

(2 .86) 
0.12786 

(0 .20) 
0 .00215 

(0 .47) 
0.00952 

(2 .07) 
—21 .792 

4.9 — 1 0 . 2 0 1 2 
(4 .49) 

— 5 . 4 2 5 6 
(3.97) 

— 2 . 9 0 7 1 
(4 .01) 

— 2 . 9 8 0 6 
(1 .91) 
0.06832 

(2 .55) 
0 .14688 

(0 .12) 
0 .00489 

(0 .21) 
0 .05243 

(0 .55) 
— 4 5 . 0 4 9 

(4 .49) (4 .10) (3 .89) (2 .32) (3 .51) (0 .30) (1 .20) (2-21) 

* E s t i m a t i o n pe r iod 1962(2 ) - 1 9 7 0 ( 2 ) : 33 observa t ions . 

T - v a l u e s a p p e a r in p a r e n t h e s e s . R is c o r r e c t e d for deg rees of f r eedom. 



c o m p o n e n t e n t e r as a significant regressor, a n d t h e 
omission of o n e of these c o m p o n e n t s (for e x a m p l e , as 
in E q u a t i o n s 4.1 o r 4 .4) is of n o assistance. 

T h e d o m i n a n t f ea tu res of t h e resul t s for t h e du rab l e s 
ca tegory of c o n s u m p t i o n e x p e n d i t u r e a r e t he p o o r p e r ­
f o r m a n c e of t h e t rans i to ry c o m p o n e n t s of i n c o m e , a n d 
t h e r e q u i r e m e n t of a c o m b i n a t i o n of l iqu id assets a n d 
cred i t var iab les i n o r d e r t o ob t a in a n es t ima te w h i c h is 
p laus ib le a n d of a sat isfactory stat is t ical s t a n d a r d . 

W h i l e t h e inclus ion of t h e c red i t va r i ab l e is in keep ing 
w i t h a n u m b e r of p rev ious s t u d i e s / 5 1 ) t h e f inding t h a t 

l iqu id assets p lay a n i m p o r t a n t role in exp la in ing con­
s u m p t i o n e x p e n d i t u r e o n d u r a b l e goods is a l i t t le m o r e 
u n u s u a l . I n d e e d , i t is f requent ly pos tu l a t ed t h a t since 
d u r a b l e goods m a y b e classified as a n asset, t he re shou ld 
be n o posi t ive r e l a t ionsh ip b e t w e e n t h e stock of du rab l e s 
h e l d a n d t h e stock of l iqu id assets since t he t w o a r e 
subst i tu tes . H o w e v e r , t h e hypothes is does n o t exc lude 

(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 consumers' 
expenditure on durables. 

T A B L E 3 * 
G O O D S : ( R T D / P C D ) D E P E N D E N T * * 
($ mi l l ion) 

M l ^ 

p c - 7 

R H D F 

P C D 
V E J G S _ 2 

R 
C . V . D . W . S.R. W . 

0 .03509 1.7236 0.937 2.873 1.87 3.07 174.60 
(4 .17) (5.67) 

0 .03334 1.9158 — 0 . 3 4 2 7 8 0.937 2.891 1.81 1.66 259.71 
(3 .82) (5 .03) (0 .84) 

0 .03760 1.8374 
(0 .84) 

0 .73069 0.936 2.898 1.93 4 .55 202.70 
(4 .14) (5 .40) (0 .77) 

T A B L E 4 * 
G O O D S : ( R T D / P C D ) D E P E N D E N T * * 
($ mi l l ion) 

M l ^ 

P C - a 

R H D F 

P C D 
V E J G S 

o 
R C . V . D . W . S.R. W . 

0.02327 1.7424 0.937 2.873 1.91 1.28 249.08 
(1.69) (6 .60) 
0.02217 1.9042 — 0 . 3 2 5 8 9 0.936 2.895 1.83 5.10 331.18 

(1 .59) (5 .74) (0 .82) 
0.01971 1.9962 

(0 .82) 
1.4941 0.940 2.809 2.06 5.11 282.79 

(1 .44) (6 .39) (1 .44) 
0.02527 1.6556 

(1 .44) 
0.938 2.864 1.91 4.61 . 268.24 

(1 .76) (5 .02) 
0.02321 1.8547 — 0 . 3 0 1 5 3 0.937 2.893 1.84 5.66 352.97 

(1 .57) (4 .28) (0 .72) 
0 .02370 1.8257 

(0 .72) 
2.0335 0.944 2.724 2.13 5.66 306.84 

(1 .73) (5 .58) (1 .84) 
0 .02523 1.6302 

(1 .84) 
0.935 2.925 1.90 0.37 294.58 

(1 .72) (4 .52) 
0.02322 1.8348 — 0 . 2 9 5 9 2 0.934 2.960 1.84 6.20 378.21 

(1 .53) (3 .89) (0 .69) 
0 .02363 1.7904 

(0 .69) 
2.0510 0.941 2.782 2.14 6.43 332.40 

(1 .69) (5 .06) (1 .82) 



t h e possibility t h a t l iqu id assets h a v e a role to p l a y in 
exp la in ing c o n s u m p t i o n of d u r a b l e goods . T h e p e r m a n e n t 
income a n d life-cycle theor ies h a v e emphas i sed t h e in ­
a d e q u a c y of c u r r e n t i n c o m e as a d e t e r m i n i n g factor of 
c o n s u m p t i o n e x p e n d i t u r e , a n d the inclus ion of t h e l iquid 
assets va r i ab le , even in t he du rab l e s equa t i ons , serves to 
b r o a d e n t he w e a l t h concep t implic i t ly be ing i n c o r p o r a t e d 
in t h e p a r t i c u l a r i ncome hypothes is u n d e r s tudy he re . 
F u r t h e r s u p p o r t for t h e findings of this p a p e r is in t h e 
results of Suits a n d Spa rks as n o t e d i n Sec t ion (6 ) ( a ) 
(iii) above . I n t h a t s tudy a l iquid assets va r i ab le en t e r ed 
significantly in to t h e e q u a t i o n for d u r a b l e goods w i t h a 
coefficient of 0 .05. T h i s va lue c o m p a r e s very favourab ly 
wi th t he va lue of 0.04 in E q u a t i o n 1.3 above . 

F r i e d m a n ' s o f t -quo ted assert ion t h a t t he m.p . c . f rom 
t rans i tory i ncome is zero appl ies , strictly speaking , t o t h e 
m.p .c . for non-durable goods. Because F r i e d m a n defines 
c o n s u m p t i o n i n t e rms of t he va lue of services r a t h e r t h a n 
in t e rms of pu rchases ( i nc lud ing d u r a b l e s ) , t rans i to ry 
i ncome c a n be expec ted to be saved o r spent on durab les . 
If F r i e d m a n ' s hypothes is ( i n its pu re s t fo rm) is correct , 
t h e n t rans i tory i ncome m i g h t be expec ted t o p l a y some 
role in exp la in ing e x p e n d i t u r e on d u r a b l e goods . 
A l t h o u g h t he t rans i to ry i n c o m e va r i ab le is absen t f rom 
the p re fe r red equa t ion , t he findings of this p a p e r a r e 
t h a t some p r o p o r t i o n of this i ncome c o m p o n e n t is spen t 
on d u r a b l e g o o d s . ( 5 2 ) 

(x ) A Preferred Non-Durables Equation 

T a b l e s 5 to 7 con t a in a selection of t h e es t imates 
ob t a ined to exp la in consumers ' expend i tu r e s o n n o n ­
d u r a b l e goods . 

I n T a b l e 5 , p e r m a n e n t i n c o m e is cons idered in dis­
agg rega t ed form, t oge the r w i t h t rans i tory " o t h e r " i ncome . 
T h e role of t rans i to ry s a l a r y / w a g e i n c o m e is inves t iga ted 
in T a b l e 6, whi le in T a b l e 7 t h e agg rega te p e r m a n e n t 
a n d t rans i tory i ncome series a r e employed as regressors. 

T h e p re fe r red e q u a t i o n in T a b l e 5 is 5.4, in w h i c h t h e 
regressors a r e t he t w o d isaggrega ted c o m p o n e n t s of 
p e r m a n e n t rea l pe r sona l disposable i n c o m e , t rans i tory 
real pe r sona l disposable " o t h e r " i ncome , re la t ive pr ices , 
a n d notified vacanc ies . 

E a c h of t he coefficients in t h e pre fe r red e q u a t i o n is 
of the an t i c ipa t ed sign a n d p laus ib le m a g n i t u d e , t h o u g h 
the cons tan t t e r m is r a t h e r la rge . T h e s e coefficients sug­
gest a m.p .c . of a p p r o x i m a t e l y 76 p e r c e n t f rom Y S P D R Q , 
37 p e r c e n t f rom Y O P D R Q , a n d 38 p e r c e n t f rom t h e 
t rans i tory i ncome var iab le . As is discussed in Sect ion (6 ) 

(c) below, t he impl i ed l ong - run m.p . c . o u t of c u r r e n t 
rea l salary a n d w a g e i n c o m e is 91 p e r c e n t , a n d t h a t o u t 
of n o n - s a l a r y / w a g e i ncome is 37 pe rcen t . All of t h e co­
efficients a r e s i g n i f i c a n t " 3 ) a t t h e 5 p e r c e n t level, b u t t h e 
va lue a t t a i n e d by D . W . suggests nega t ive serial cor re la ­
t ion of t h e res iduals , a n d t h e v a l u e of W . ind ica te s a 
significant degree of mul t ico l l inear i ty a m o n g t h e regres­
sors. 

T h e ex-post forecasts for 1970(3 ) a n d 1970(4 ) a r e 
qu i t e accep tab le , wh i l e t h a t for 1971 (1 ) is r a t h e r poor , 
t h e e s t ima te fai l ing to c a t c h t h e s h a r p d o w n t u r n in rea l 
re ta i l t r a d e t u r n o v e r a t t h a t t ime. 

A n inspect ion of T a b l e 5 reveals t h e super ior i ty of 5.4. 
O n e of t h e mos t n o t e w o r t h y fea tures of this t ab le is t h e 
p o o r b e h a v i o u r of t he t rans i tory i n c o m e va r i ab le o t h e r 
t h a n in t h e p resence of V E . I n al l o t h e r cases t h e 
T - v a l u e on t he fo rmer is insignificant, suggest ing some 
mul t ico l l inear i ty be tween these t w o var iab les . 

E q u a t i o n s 5.1 a n d 5.3, a l t h o u g h sat isfactory in t he i r 
o w n right, h a v e substant ia l ly h i g h e r coefficients of va r i a ­
t ion t h a n t h a t of E q u a t i o n 5.4, a n d in select ing a n e q u a ­
t ion for inclusion in t h e full q u a r t e r l y m o d e l , a low 
va lue of C .V . is g iven h i g h pr ior i ty a m o n g t h e va r ious 
cr i ter ia . F u r t h e r t h e low v a l u e of D . W . i n E q u a t i o n 5.1 
suggests mis-specification t h r o u g h t h e omiss ion of some 
re l evan t regressor. 

S a m p l e equa t i ons i nco rpo ra t i ng l iquid w e a l t h var iab les 
a m o n g t he regressors a r e s h o w n as 5.6 to 5.9, a n d 
a l t h o u g h a n a r r o w l y defined l iqu id assets va r i ab l e is 
found t o be m o r e significant t h a n a m o r e b road ly defined 
var iab le , n e i t h e r a r e significant in a n y well-specified 
equa t ion . 

As m a y be seen in E q u a t i o n s 5.5 a n d 5.9, t h e in te res t 
r a t e va r iab le , J G S , a t t r ac t s t h e a n t i c i p a t e d nega t ive co­
efficient, b u t is insignificant. Never the less , these findings 
co r robora te in p a r t t he conclus ion of t h e p rev ious section 
t h a t in teres t r a tes m a y be of some significance in de te r ­
m i n i n g e x p e n d i t u r e on consumer goods . 

T h e decision over t h e p re fe r red re la t ionsh ip h inges o n 
the choice b e t w e e n 5.3 a n d 5 .4 ; t h a t is, w h e t h e r o r n o t 
t he t rans i tory i n c o m e va r i ab le shou ld be re t a ined . I n 
view of t h e fact t h a t t he va lue of C .V . in 5.4 is subs tan­
tially lower t h a n in 5 .3 , a n d t h a t ( Y O P D R - Y O P D R Q ) 
is a significant regressor, t he decision is m a d e in favour 
of 5.4, despi te t he p o o r 1971 (1 ) forecast. 

T h e shor tcomings of 5.3 a r e to a t least some ex t en t 
offset by t h e 1971(1 ) forecast res idual for t h a t re la t ion­
ship . T o faci l i tate a full compa r i son be tween t he t w o 
equa t ions a t p resen t i n ques t ion , E q u a t i o n 5.3 is dis­
p layed in full be low. 

( 5 3 ) T-values appear in parentheses. 
_ 2 

( 5 2 ) See the discussion in Section (6) (a) (ii) above, and the The partial R , for given seasonality and constant term, is 
reference there to the results of Helliwell et al. 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). 

Clearly, while ( Y O P D R - Y O P D R Q ) 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 significance. 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. 

EQUATION 5 . 4 

(RTN/PCN) = 0.75538 YSPDRQ + 0.36755 YOPDRQ -f 0.37892 ( Y O P D R - Y O P D R Q ) — 773.55 (PCN/PC) 
(10.57) (4.97) (3.24) (3.41) 

+ 3.5344 V E — 58.744 S x — 35.884 S 2 — 44.526 S 3 + 722.37 
(5.79) (24.31) (16.75) (20.02) 

R = 0.985, C.V. = 1.222, D.W. = 2.40, S.R. = 0.03, W. = 136.21 

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

Ex-Post Forecasts 

($ million) Actual Forecast % Residual 
1970(3) 371.105 374.765 - 0 . 9 8 6 
1970(4) 418.721 417.043 +0 .401 
1971(1) 345.414 369.702 — 7.032 

EQUATION 5 . 3 

(RTN/PCN) = 0.57687 YSPDRQ + 0.32783 YOPDRQ - 1220.5 (PCN/PC) 4- 3.1325 VE - 49.104 S, 
(10.88) (3.86) (5.81) (4.51) (21.09) 

— 36.160 S 2 — 45.288 S 3 + 1258.0 
(14.53) (17.61) 

R 2 = 0.980, C.V. = 1.422, D.W. = 1.94, S.R. = 1.53, W. = 106.42 

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

Ex-Post Forecasts 

($ million) Actual Forecast % Residual 
1970(3) 371.105 366.328 1.287 
1970(4) 418.721 410.394 1.989 
1971(1) 345.414 359.161 - 3 . 9 8 0 



N o . C o n s t a n t Si S 2 S 3 Y S P D R Q Y O P D R Q 
Y O P D R -

Y O P D R Q 
P C N 

P C 

M l - ! 

P C _ ! 

5.1 954.39 — 5 1 . 2 0 3 — 4 0 . 5 3 0 — 4 9 . 9 1 0 0.58914 0.57759 — 938.38 

5.2 588.15 
(17 .26) (13 .60) (16 .28) (8 .56) (6 .91) (3 .60) 

5.2 588.15 — 5 1 . 1 4 6 - 4 0 . 7 1 2 — 4 9 . 8 0 2 0 .70393 0 .62333 0 .24154 — 630.43 

5.3 1258.0 
(17.55) (13 .90) (16.53) (6 .68) (7 .07) (1 .42) (1 .88) 

5.3 1258.0 - 4 9 . 1 0 4 — 3 6 . 1 6 0 — 4 5 . 2 8 8 0.57687 0.32783 
(1 .42) 

— 1 2 2 0 . 5 

5.4 722.37 
(21 .09) (14 .53) (17 .61) (10.88) (3 .86) (5 .81) 

5.4 722.37 - ^ • 8 . 7 4 4 — 3 5 . 8 8 4 — 4 4 . 5 2 6 0.75538 0.36755 0.37892 — 773.55 
(24 .31) (16 .75) (20 .02) (10.57) (4 .97) (3 .24) (3 .41) 

5.5 727.41 — 5 0 . 8 2 9 — 4 0 . 2 1 0 — 4 9 . 7 4 0 0 .66040 0.48625 0.09523 — 701.47 

5.6 423.25 
(17.23) (13 .41) (16 .43) (5 .64) (2 .69) (0 .40) (2 .02) 

5.6 423.25 — 5 5 . 9 1 2 — 4 2 . 5 9 8 —52 .692 0.53775 0.39281 0.29764 — 485.38 

5.7 548.85 
(11.13) (12.78) (13 .54) (3 .03) (1 .81) (1 .70) (1 .36) 

5.7 548.85 — 5 9 . 4 1 2 — 4 3 . 0 8 9 —53 .717 0 .83033 0.38876 0.33348 — 696 .94 0 .12200 

701.80 
(9 .68) (13 .22) (13 .74) (6 .28) (2 .20) (1 .89) (2 .11) (1 .52) 

5.8 701.80 — 5 2 . 1 3 9 — 3 7 . 0 1 0 — 4 6 . 2 8 3 0.80412 0.28290 0.41076 — 795.01 0 .04883 

5.9 708.00 
(11 .68) (14 .65) (15.22) (8 .76) (2 .28) (3 .33) (3 .46) (0 .85) 

5.9 708.00 — 5 9 . 5 4 6 — 4 2 . 6 5 2 —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) 

* E s t i m a t i o n pe r iod 1961 (4 ) - 1 9 7 0 ( 2 ) : 35 observa t ions . 
_ 2 

T - v a l u e s a p p e a r in p a r e n t h e s e s . R is co r r ec t ed for degrees of f reedom. 

I 

C O N S U M P T I O N O F N O N - D U R A B L E S : 

N o . C o n s t a n t S! S 2 S 3 
Y S P D R Q Y O P D R Q 

Y S P D R -
Y S P D R Q 

Y O P D R -
Y O P D R Q 

6.1 950.85 — 5 0 . 0 8 9 — 3 7 . 8 6 8 — 4 8 . 2 8 0 0 .58258 0.53357 0.08592 
(15 .51) (8 .95) (13 .48) (8 .38) (5 .48) (0 .89) 

6.2 1259.6 — 4 9 . 1 6 8 — 3 6 . 3 1 5 - 4 5 . 3 7 4 0.57725 0.32958 —0.00567 
(19 .42) (10 .92) (15 .76) (10 .64) (3 .67) (0 .07) 

6.3 1161.6 — 4 9 . 0 3 5 — 3 6 . 5 0 5 — 4 5 . 6 4 5 0 .60868 0.21701 —0.02442 
(20 .20) (11 .45) (16 .42) (11 .11) (2 .05) (0 .32) 

6.4 1255.1 — 4 8 . 5 3 8 —36 .101 — 4 5 . 0 3 8 0.57105 0.34568 — 0 . 0 0 5 5 4 
(9 .18) (9 .67) (11.76) (7 .98) (2 .32) (0 .07) 

6.5 593.01 — 5 0 . 0 9 6 — 3 8 . 1 9 7 —48 .267 0 .69518 0.58079 0 .08104 0.23614 
(15 .77) (9 .16) (13 .70) (6 .54) (5 .71) (0 .85) (1 .38) 

6.6 723.57 — 4 9 . 0 4 4 — 3 6 . 6 2 1 — 4 4 . 9 2 6 0 .75938 0.37636 —0.02702 0.38361 
(22.58) (12.83) (18.16) (10 .35) (4 .80) (0 .40) (3.21) 

6.7 674.26 ^ 1 9 . 0 6 9 — 3 6 . 6 0 5 ^ 4 . 7 6 9 0.77675 0 .42060 — 0 . 0 2 4 0 9 0.44201 
(22 .22) (12.62) (17 .64) (9 .26) (3 .33) (0 .35) (2 .49) 

6.8 702.65 — 5 2 . 5 4 3 — 3 7 . 8 4 1 - 4 6 . 7 6 1 0.80959 0.29063 — 0 . 0 2 9 5 6 0 .41660 
(11.34) (11 .81) (14 .25) (8 .59) (2 .28) (0 .43) (3 .31) 

* E s t i m a t i o n pe r iod 1 9 6 1 ( 4 ) - 1 9 7 0 ( 2 ) : 35 obse rva t ions . 
_ 2 _ 

* * T - v a l u e s a p p e a r in p a r e n t h e s e s . R is c o r r e c t e d for degrees of f reedom. 



TABLE 5 * 
(RTN/PCN) DEPENDENT ** 
($ million) 

M 3 _ x 

P C _ x 
VE JGS 

_ 2 
R C.V. D.W. S.R. W. 

0.966 1.848 1.05 0.41 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 

(0.87) 
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 
1 (5.39) 

—7.0163 0.969 1.770 1.09 242.47 
(1.04) 

TABLE 6 * 
(RTN/PCN) D E P E N D E N T * * 
($ million) 

PCN 

PC 
VE JGS 

M l _ ! 

P C . , 

_ 2 
R C.V. D.W. S.R. W. 

— 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) 

— 626.91 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 
(0.45) 

0.04993 0.984 1.250 2.21 0.03 257.95 
(3.42) (5.23) (0.86) 



Y T P D R -
N o . C o n s t a n t Si s 2 s, Y T P D R Q Y T P D R Q 

7.1 973.61 —51.217 —40 .552 — 4 9 . 9 3 9 0.58482 
(17 .58) (13 .87) (16.63) (10 .91) 

7.2 1477.1 —49 .984 —3 7 .8 8 4 — 4 7 . 2 0 2 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 — 4 9 . 9 5 8 — 3 7 . 7 8 3 — 4 7 . 0 3 9 0.51240 
(19.42) (14 .01) (16 .80) (9 .85) 

7.5 951.34 — 5 0 . 1 5 9 — 3 8 . 0 7 5 — 4 8 . 4 3 5 0.59440 0.08618 
(16 .64) (10.78) (15 .04) (11 .06) (1 .23) 

7.6 1462.9 —49 .862 — 3 7 . 5 9 3 — 4 7 . 0 4 9 0.51405 0 .01219 
(18 .75) (12.06) (16 .36) (9 .45) (0 .18) 

7.7 1195.8 — 4 2 . 9 9 3 — 3 3 . 3 4 0 — 4 1 . 9 3 9 0.52087 0.04991 
(11 .16) (9 .74) (12.12) (10 .31) (0 .78) 

7.8 1428.1 — 4 9 . 5 8 0 — 3 6 . 8 4 3 — 4 6 . 4 4 0 0 0.52227 0.03509 v 
(17.98) (10.49) (14.65) (9 .06) (0 .43) 

* E s t i m a t i o n pe r iod 1961 (4 ) - 1 9 7 0 ( 2 ) : 35 observa t ions . 
_ 2 

T - v a l u e s a p p e a r in pa ren these s . R is co r r ec t ed for degrees of f reedom. 

4 

fo rm of t he F r i e d m a n hypothesis , b u t to follow such a 
str ict theory m a y be unreal is t ic . 

T h e r e q u i r e m e n t t h a t t h e m.p .c . f rom t rans i to ry 
i ncome be zero s tems fro m a s s u m p t i o n (16) in Sect ion 
(2) of this p a p e r , n a m e l y t h a t 

r ( Y T P , Yt*) = 0 

H o w e v e r , a posi t ive cor re la t ion be tween p e r m a n e n t 
a n d t rans i tory i ncome could be an t i c ipa t ed , since receipts 
of t he la t te r , once saved, will b e a d d e d to w e a l t h a n d 
h e n c e will raise t h e va lue of t h e former . I n this case a 
smal l posi t ive m .p . c . f rom t rans i tory i n c o m e w o u l d b e 
justified. T h e s imple cor re la t ion coefficient be tween 
Y T P D R Q a n d ( Y T P D R - Y T P D R Q ) is 0.2656 whi le 
t h a t be tween Y O P D R Q a n d ( Y O P D R - Y O P D R Q ) is 
0.1075 a n d t h a t be tween Y S P D R Q a n d ( Y S P D R -
Y S P D R Q ) is 0 .0301 . T h i s be ing t h e case, t h e smal l 
posi t ive coefficients a t t r a c t e d by t h e t r ans i to ry i n c o m e 
var iab les in t h e well-specified equa t ions a r e q u i t e p l a u s ­
ible, a n d the low va lue of r 2 b e t w e e n t h e s a l a r y / w a g e 
p e r m a n e n t a n d t rans i tory i n c o m e var iab les is some 
exp l ana t i on of t he insignificance of t he l a t t e r in t h e 
equa t ions tested. 

T h e fai lure to i nco rpo ra t e t h e sa lary / w a g e t rans i tory 
i n c o m e var iab le in t h e p re fe r red n o n - d u r a b l e s e q u a t i o n 
is u p h e l d by the results dep i c t ed in T a b l e 7 in w h i c h 
t h e agg rega te t rans i tory i ncome va r i ab le is tes ted in 
E q u a t i o n s 7.5 t o 7.8. I n n o n e of these es t imates is 
( Y T P D R - Y T P D R Q ) a significant regressor, conf i rm­
ing t h e findings t h a t only t h e n o n - s a l a r y / w a g e por t ion 
of this va r i ab le is of r e l evance in this contex t . 

T h e r e m a i n i n g four equa t i ons of this T a b l e test 
aggrega te to ta l p e r m a n e n t disposable i n c o m e as t h e sole 
i ncome va r i ab le a m o n g t h e regressors, E q u a t i o n s 7.1 a n d 
7.2 b e i n g direct ly c o m p a r a b l e t o E q u a t i o n s 5.1 a n d 5.3 
respectively. A l t h o u g h these equa t ions a r e sat isfactory 
e n o u g h in the i r o w n r igh t , t hey a r e ove r shadowed by 
t h e be t t e r es t imates in T a b l e 5 , as t h e va lues of C .V . 
a n d D . W . a t t a i n e d by the l a t t e r a r e respectively lower 
a n d h i g h e r t h a n those a t t a i n e d by the former . 

E q u a t i o n 5.4 r ema ins t he p re fe r red es t ima te a m o n g 
all of those tes ted. 

T h e inclusion of a n y c o m p o n e n t of t rans i tory i n c o m e 
in t he non -du rab l e s e q u a t i o n is in conflict w i t h t h e pure 



( R T N / P C N ) D E P E N D E N T * * 
($ million) 

PCN 

PC 
VE 

M l _ j 

P C _ , 
JGS 

_ 2 

R C.V. D.W. S.R. W. 

— 956.76 0.967 1.818 1.05 0.41 47.62 
(5.18) 

71.01 —1430.9 2.1549 0.976 1.561 1.58 1.26 71.01 
(6.74) (3.37) 

0.77 126.73 i~1180.4 3.1357 —0.07515 0.979 1.463 2.16 0.77 126.73 
(5.16) (4.20) (2.21) 

1.57 87.98 —1433.0 2.2519 
(2.21) 

1.0044 0.975 1.588 1.59 1.57 87.98 
(6.64) (3.11) (0.31) 

0.31 60.46 — 942.26 
(3.11) (0.31) 

0.968 1.802 1.25 0.31 60.46 
(5.13) 

1.57 87.98 —1418.4 2.1075 0.975 1.588 1.59 1.57 87.98 
(6.26) (3.01) 

1.474 2.33 0.24 144.93 —1105.8 3.0336 —0.08219 0.978 1.474 2.33 0.24 144.93 
(4.43) (3.98) (2.32) 

1.64 0.60 109.22 —1399.0 2.2105 
(2.32) 

1.9868 0.974 1.611 1.64 0.60 109.22 
(6.00) (2.98) (0.49) 

(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 ( P C I / P C ) , where PCI is 
the implicit price deflator obtained as the ratio of R T 
to ( ( R T N / P C N ) + ( R T D / P C D ) ) . The relative price 
variable 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. 

Of the transitory components of income (YTPDR-
Y T P D R Q ) and ( Y O P D R - Y O P D R Q ) behave well, 
the latter being just significant at the 5 percent level in 
the better estimates, while ( Y S P D R - Y S P D R Q ) is 
quite insignificant. 

A narrowly defined liquid wealth variable attracts a 
positive but insignifioant coefficient, while V E 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 V E 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 Si S 2 s 3 

YSPDRQ YOPDRQ YOEDRQ 

8.1 1502.0 —56.370 —42.049 —49.669 0.36873 0.53268 

8.2 712.02 
(26.33) 

—58.405 
(17.32) 

—17.174 
(20.87) 

—54.450 
(5.14) 
0.54640 

(6.56) 
0.84086 0.11932 

8.3 1043.2 
(19.39) 

—56.012 
(14.81) 

—41.218 
(17.32) 

- ^ 8 . 9 8 6 
(2.97) 
0.54274 

• (9.24) 
0.55530 

(0.56) 
0.24673 

8.4 968.86 
(26.93) 

—56.083 
(17.19) 

—41.294 
(20.98) 

—48.834 
(4.36) 
0.57152 

(6.98) 
0.61573 

(1.69) 
0.32632 

8.5 1012.8 
(26.57) 

—59.339 
(16.97) 

—42.186 
(20.52) 

—50.656 
(4.23) 
0.59472 

(4.71) 
0.46880 

(1.62) 
0.28611 

(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. R is corrected for degrees of freedom. 

TABLE 9 * 
AGGREGATE CONSUMPTION 

(RT/PC) DEPENDENT 
($ million) 

No. Constant zn
 

S 2 S 3 
YTPDRQ 

YTPDR-
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 - 4 7 . 9 4 0 0.45716 0.05508 
(24.52) (14.15) (19.50) (7.43) (0.96) 

9.4 1331.11 —55.926 - 4 1 . 1 2 7 —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. 

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



EXPENDITURE ** 

PCI 

PC 
VE JGS 

M l _ x 

P C . , 

_ 2 
R C.V. D.W. S.R. W. 

—1369.8 3.7135 0.983 1.196 2.25 0.00 127.47 
(6.23) (5.27) 

— 680.05 
(5.27) 

0.966 1.710 1.92 0.84 129.32 
(1.52) 

— 993.51 3.8924 0.984 1.156 2.30 1.09 167.36 
(3.22) (5.65) 

— 955.82 3.9977 2.9968 0.984 1.172 2.28 1.39 213.75 
(3.00) (5.54) (0.59) 

—1389.5 3.8119 0.04824 0.984 1.165 2.20 2.47 259.09 
(3.24) (5.43) (0.80) 

EXPENDITURE 

PCI 

PC 
VE JGS 

M l _ x 

P C - x 

_ 2 
R C.V. D.W. S.R. W. 

—1182.2 4.1333 0.982 1.232 2.08 0.00 86.82 
(6.13) (6.13) 

—1254.1 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 
(1.26) 

0.04272 0.982 1.228 2.19 0.20 167.71 
(4.91) (4.88) (1.11) 



EQUATION 8.3<54> 

( R T / P C ) = 0.54274 Y S P D R Q + 0 .55530 Y O P D R Q 4 - 0 .24673 ( Y O P D R - Y O P D R Q ) - 993.51 ( P C I / P C ) 
(4 .36) (6 .98) (1 .69) (3 .22) 

4 - 3.8924 V E - 56.012 S , — 41.218 S 2 — 48.986 S 3 4 - 1043.184 
(5 .65) (26 .93) (17.19) (20.98) 

R 2 = 0.984, C . V . = 1.156, D . W . = 2.30, S.R. = 1.09, W . = 167.36 

E s t i m a t i o n p e r i o d : 1961(4 ) - 1 9 7 0 ( 1 ) , 34 observa t ions . 

Ex-post Forecasts 

($ million) Actual Forecast % Residual 

1970(2 ) 412 .350 396.348 4.037 
1970(3 ) 401 .994 395.354 1.680 
1970(4 ) 456 .463 440.466 3.632 

marg ina l ly shor t of the cr i t ical va lue of 1.71. T h e de ­
cision to r e ta in this exp l ana to ry va r i ab l e is based on t h e 
inferior forecasts p r o d u c e d b y E q u a t i o n 8 .1 , these also 
b e i n g typica l of t h e forecasts of t h e o t h e r t a b u l a t e d 
equa t ions . 

T A B L E 10 

E X - P O S T F O R E C A S T S 
( % Res idua ls ) 

E q u a t i o n 8.1 E q u a t i o n 8.3 

1970(2 ) 
1970 (3 ) 
1970 (4 ) 

5.184 
3.417 
5.031 

4.037 
1.680 
3.632 

T h e p e r c e n t a g e forecast errors f rom E q u a t i o n 8.3 a r e 
cons iderably g r e a t e r t h a n those f rom t h e p re fe r red d u r ­
ables a n d n o n - d u r a b l e s equa t ions , a n d this d iscrepancy 
m a y be t r aced to t he b e h a v i o u r of t he re la t ive p r i ce 
va r i ab le d u r i n g t h e forecast pe r iod . 

I n E q u a t i o n 8.3 t he va lue for S.R. is insignificant 
whi le D . W . lies b e t w e e n t h e u n c e r t a i n t y bounds for 
nega t ive serial cor re la t ion , a n d W. is significant a t t he 
5 p e r c e n t level. 

— 
( 5 4 ) T-values appear in parentheses. The partial R for given 

seasonality and constant term, is 0.973. See footnote (34) 
in Section (5) above. 

T h e pre fe r red aggrega te e q u a t i o n cor responds to t h e 
pre fe r red n o n - d u r a b l e s equa t ion , a n d reflects t h e genera l 
findings of this p a p e r w i t h r ega rd t o t h e m a j o r de te r ­
m i n a n t s of c o n s u m p t i o n expendi ture .< 5 5 > 

F r i e d m a n ^ 5 6 ) suggested t h a t a case cou ld be m a d e for 
a m .p . c . f rom tota l p e r m a n e n t i n c o m e of 0.9, a n d from 
to ta l t rans i tory i ncome of 0 .3 . T h e coefficients in E q u a ­
t ion 8.6 suggest va lues of 0.7 a n d 0.2 respectively, w h i c h 
lends some s u p p o r t to t h e plausibi l i ty of t h e es t imates 
o b t a i n e d above . 

T h e fact t h a t super io r stat ist ical re la t ionships a r e 
o b t a i n e d w h e n d i saggrega ted equa t i ons a r e used a d d s 
s u p p o r t t o t h e decis ion to exp la in c o n s u m p t i o n e x p e n d i ­
t u r e in this way. 

I t is useful to c o m p a r e the forecasts gene ra t ed by 
the prefer red agg rega t e e q u a t i o n w i t h t h e s u m of 
those p r o d u c e d by t h e p re fe r red equa t i ons exp la in ing 
( R T N / P C N ) a n d ( R T D / P C D ) . T a b l e 11 p e rmi t s such 
a compar i son be tween t h e p e r c e n t a g e res iduals for t he 
1970 (3 ) to 1971 (4 ) qua r t e r s . T h e agg rega te e q u a t i o n 
p r o d u c e s be t t e r forecasts in all b u t t he first of these 
qua r t e r s . 

Clear ly, if t h e equa t i ons a r e t o be e v a l u a t e d pu re ly o n 
forecast ing p e r f o r m a n c e , t h e n the re is n o just if icat ion 

( 5 5 ) 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) . 

( 5 6 ) Friedman, op. cit., p. 215. 



T A B L E 11 

E X - P O S T F O R E C A S T S ( A G G R E G A T E vs D I S A G G R E G A T E D ) 

($ mi l l ion) 

( R T / P C ) ( R T N / P C N ) 4 - ( R T D / P C D ) 

Residual % Residual Residual % Residual 

1970(3 ) 6.640 1.680 1.560 0.388 
1970(4 ) 15.997 3.632 — 2 5 . 8 9 0 —5.672 
1971(1 ) — 7 . 9 3 3 — 2 . 1 1 3 — 2 4 . 4 8 7 — 6 . 4 6 0 
1 9 7 1 ( 2 ) — 1 . 4 2 5 — 0 . 3 5 8 — 2 0 . 3 0 4 — 5 . 0 3 3 
1 9 7 1 ( 3 ) — 2 . 3 9 8 — 0 . 6 0 7 — 1 9 . 9 3 5 — 4 . 9 7 0 
1 9 7 1 ( 4 ) — 7 . 3 7 9 — 1 . 6 3 7 — 2 8 . 7 1 7 — 6 . 2 7 4 

for p u r s u i n g a d i saggrega ted a p p r o a c h w i t h t he set of 
d a t a ana lyzed h e r e . O n t h e o t h e r h a n d , t he d i saggrega ted 
re la t ionships e s t ima ted in this section d o d e m o n s t r a t e 
t h a t t h e forces b e h i n d consumers ' e x p e n d i t u r e o n d u r a b l e 
goods a r e s o m e w h a t different f rom those b e h i n d expen­
d i tu re o n non -du rab l e s , as m i g h t be expec ted , a n d this 
i n fo rma t ion m a y well be useful for the po l icymaker . 

(xii) Chow Tests 

T h e p r e f e r r e d equa t i ons exp la in ing consumers ' expen ­
d i t u r e o n durab les , non -du rab l e s , a n d all goods (exc lud­
ing au tomobi l e s ) a r e subjec ted t o a C h o w T e s t . ( 5 7 ) Whi l e 
this test is genera l ly r e g a r d e d as a test for t he stability 
of a n e s t ima ted re la t ionsh ip over t he sample pe r iod , t he 
findings of this p a p e r a re t h a t such a n i n t e rp r e t a t i on of 
t he test m a y be mis lead ing . 

Briefly, t he test consists of d iv id ing t h e sample of 
size n in to two p a r t s of size m a n d ( n — m ) , a n d ut i l iz ing 
the in fo rmat ion c o n t a i n e d in t he th ree sets of res iduals 
ob t a ined w h e n t he re la t ionship is e s t ima ted over t he full 
s ample a n d the t w o sub-samples . 

If t he sums of t he squares of these res iduals a r e 
d e n o t e d by A, B a n d C respectively, a n d if p is t he 
n u m b e r of p a r a m e t e r s to be es t imated , t h e n t he statist ic 

( A - B - C ) ( n — 2 p ) 
K = ( ) ( ) 

( B + C ) ( p ) 

takes a n F-d i s t r ibu t ion wi th ( p , n — 2 p ) degrees of free­
d o m . A v a l u e of K exceed ing t he cri t ical F - v a l u e for a 

chosen level of significance leads to a re jec t ion of t h e 
nul l hypothes is t h a t t h e t h r e e sets of d a t a a r e g e n e r a t e d 
by t h e s ame u n d e r l y i n g mode l . 

A d i s tu rb ing fea tu re of this test is t h a t t he nul l h y p o ­
thesis c an , a n d f requent ly is, a ccep t ed in cases w h e r e t h e 
e s t ima ted coefficients va ry substant ia l ly b e t w e e n t h e 
th ree sets of d a t a , even t o t he ex t en t of c h a n g i n g sign. 
T h i s be ing t he case, t h e C h o w T e s t real ly should b e 
descr ibed as a test of t h e e s t ima t ing abil i ty of a re la t ion­
ship over t h e s a m p l e pe r iod , r a t h e r t h a n as a test of its 
stabil i ty. T h e test is based on t h e res iduals . A l t h o u g h 
a c c o u n t is t a k e n of statistically significant c h a n g e s in 
p a r a m e t e r es t imates , a shift w h i c h is statistically insig­
nificant m a y b e economically significant. F o r e x a m p l e , a 
c h a n g e in sign will genera l ly be of cri t ical i m p o r t a n c e 
e c o n o m i c a l l y . ( 5 8 ) 

T a b l e 12 shows the es t imates for t he p re fe r red d u r ­
ables E q u a t i o n s , 1.3, over t he s a m p l e a n d two sub-
samples . E q u a t i o n 12.1 is t he p re fe r red E q u a t i o n , 1.3. I t 
c a n be seen t h a t t he cons t an t changes sign in E q u a t i o n s 
12.2 a n d 12.3. T h e re la t ive pr ice va r iab le a n d the l iquid 
wea l th va r i ab le a r e insignificant regressors over bo th of 
t he sub-per iods , wh i l e Y T P D R Q is insignificant in 
E q u a t i o n 12.3 a n d t h e th ree seasonal d u m m y var iables 
a r e insignificant in E q u a t i o n 12.2. 

Desp i t e this suggest ion of instabil i ty, t he c o m p u t e d 
va lue of K is q u i t e insignificant a t the 1 p e r c e n t or 
5 pe rcen t levels: 

A = 23 .367 ; B = 7 .455 ; C = 10 .769; 
n = 33 ; p = 8 ; K = 0.600. 

T h i s be ing t he case, E q u a t i o n 1.3 s tands u p to t h e 
C h o w T e s t mos t satisfactorily. 

( 5 7 ) See Chow, op. cit. ( 5 8 ) Recall the earlier reference to Sargan and to Broadbent. 



C H O W T E S T - P R E F E R R E D DURABLES 

PCD M l _ i 
No. Constant Si S 2 Ss Y T P D R Q 

PC P C _ ! 

12.1 3.4943 —6.1650 —3.1368 —3.4569 0.06863 - 4 5 . 4 8 0 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;. 

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

C H O W T E S T - P R E F E R R E D NON-DURABLES 

No. Constant Si S 2 S 3 YSPDRQ Y O P D R Q 
Y O P D R -
Y O P D R Q 

13.1 722.37 - 4 8 . 7 4 4 —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 - 4 5 . 3 1 2 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; 

_J5 
T-values appear in parentheses. R is corrected for degrees of freedom. 

C H O W T E S T - P R E F E R R E D AGGREGATE 

No. Constant CO s2 Sa YSPDRQ Y O P D R Q 
YOPDR-

Y O P D R Q 

14.1 1043.2 —56.013 —41.218 - 4 8 . 9 8 6 0.54274 0.55530 0.24674 
(26.93) (17.19) (20.98) (4.36) (6.98) (1.69) 

14.2 —104.94 —56.616 - 4 6 . 8 5 5 —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 -4-9.607 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; 

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



E Q U A T I O N (1 .3) 
( $ mi l l ion) 

( R T D / P C D ) D E P E N D E N T * * 

R H D F — 2 

R C . V . D . W . S.R. W . S u m of S q u a r e s 
P C D 

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 B = 7.455 
(3 .44) 

1.5627 0 .900 3.394 1.57 1.34 54 .60 C = 10.769 
(2 .42) 

a n d 1 9 6 6 ( 3 ) - 1 9 7 0 ( 2 ) : 16 obse rva t ions , respect ively . 

T A B L E 1 3 * 
E Q U A T I O N (5 .4) ( R T N / P C N ) D E P E N D E N T 
( $ mi l l ion) 

** 
P C N 

P C 
V E 

_ 2 
R C . V . D . W . S.R. W . S u m of S q u a r e s 

— 7 7 3 . 3 7 
(3 .41) 

— 1 7 5 . 2 8 
(0 .17) 

^ 7 6 . 5 5 
(1 .24) 

3.5344 
(5 .79) 

— 0 . 5 2 1 9 9 
(0 .08) 
4 .9707 

(4 .13) 

0.985 

0.972 

0.979 

1.222 

1.541 

1.010 

2.40 

2.29 

2.74 

0.76 

0.25 

5.64 

136.21 

102.37 

75.14 

A = 426.325 

B - 192.137 

C = 115.469 

a n d 1966(1 ) - 1 9 7 0 ( 2 ) : 18 observa t ions , respect ively . 

T A B L E 1 4 * 
E Q U A T I O N (8 .3) ( R T / P C ) D E P E N D E N T * * 
( $ mi l l ion) 

P C I 

P C 
V E 

— 2 

R C . V . D . W . S.R. W . S u m of S q u a r e s 

—993 .51 3.8924 0.984 1.156 2.30 1.09 167.36 A = 436.885 
(3 .22) (5 .65) 
2.8399 — 1 . 3 3 3 2 0.973 1.528 2.21 0.12 110.16 B = 233.058 

(0 .00) (0 .18) 
— 7 6 5 . 6 9 4 .6570 0.977 1.068 2.56 0.19 82.92 C — 133.411 

(1 .26) (3 .43) 

a n d 1966(1 ) - 1 9 7 0 ( 1 ) : 17 obse rva t ions , respect ively . 



T a b l e 13 shows es t imates for t h e p re fe r red n o n -
du rab l e s E q u a t i o n , 5.4, over t he full s a m p l e a n d t w o 
sub-samples . E q u a t i o n 13.1 is t h e p re fe r red E q u a t i o n , 5.4. 

As can be seen, t he coefficient o n V E changes sign in 
13.2, Y O P D R Q becomes insignificant in 13.3, whi le t he 
re la t ive p r i ce va r i ab le a n d t rans i tory i n c o m e var iab le 
b e c o m e insignificant in b o t h 13.2 a n d 13.3. 

O n c e aga in , despi te t h e a p p a r e n t instabil i ty of t h e 
es t imate , t h e K va lue is ins ignif icant : 

A = 4 2 6 . 3 2 5 ; B = 192 .137; C = 115 .469; 
n = 35 ; p = 9 ; K = 0.729. 

T h e es t imates for t h e p re fe r r ed aggrega te E q u a t i o n , 
8.3, a r e s h o w n in T a b l e 14 for t he full s a m p l e a n d two 
sub-samples . E q u a t i o n 14.1 is t h e p re fe r red es t imate , 8.3. 

Va r i ab l e s Y S P D R Q a n d V E a re insignificant in 14.2, 
t h e l a t t e r a t t r a c t i n g a nega t ive coefficient, w h i l e t h e re la­
t ive pr ice va r i ab le a n d t rans i tory i ncome a r e insignificant 
i n b o t h 14.2 a n d 14.3. Y O P D R Q becomes insignificant 
in 14.3. H o w e v e r , t he c o m p u t e d va lue of K is n o t sig­
nificant , so t h a t t h e conclus ion t o be d r a w n f rom the 
C h o w T e s t is t h a t t h e p re fe r red aggrega te e q u a t i o n is 
s table over t he es t ima t ion pe r iod . 

A = 4 3 6 . 8 8 5 ; B = 233 .058 ; C = 133 .411 ; 
n = 34 ; p = 9 ; K = 0.342. 

F r o m the ev idence p re sen ted in this section a n d as dis­
cussed by o t h e r au tho r s , it m a y be conc luded t h a t t he 
C h o w T e s t descr ibed h e r e ( a n d o t h e r tests of this type) 
a r e of s o m e w h a t l imi ted app l ica t ion . If t he equa t ion 
"passes" t h e C h o w Tes t , t h e n this impl ies t h a t a n y shifts 
occu r r ing i n t h e es t ima ted coefficients as a resu l t of 
spl i t t ing t h e s a m p l e a r e statistically insignificant. H o w ­
ever, as n o t e d above , this m a y b e of l i t t le comfor t f rom 
a n economic v iewpoin t , pa r t i cu la r ly if t h e signs on these 
es t imates a l ter . 

A d i s tu rb ing aspec t of t h e analysis u n d e r t a k e n he r e is 
t h e a p p a r e n t sensitivity of t he es t ima ted re la t ionships to 
the choice of s ample per iod . Genera l ly speaking , t he 
equa t i ons es t imated f rom t h e second sub-per iod ( t h a t is, 
t h e la t te r half of t he full p e r i o d ) a r e reasonably s imilar 
i n t e r m s of s t ruc tu ra l m a g n i t u d e s to t he equa t ions esti­
m a t e d over t h e full s ample . T h e m a j o r devia t ions gener ­
ally arise w h e n the equa t ions a r e e s t ima ted f rom the 
first sub-sample . T h a t is to say, t he p re fe r red equa t ions 
p re sen ted above m o r e accu ra t e ly descr ibe t h e economic 
m o v e m e n t s associated wi th t h e pe r iod since ear ly 1966 
t h a n those associated w i t h t h e pe r iod f rom la t e 1961 to 
ear ly 1966. 

T h e r e is some suggest ion t h a t t h e results ob t a ined a r e 
data-sensi t ive , a n d accord ingly a n y in t e rp re t a t i on of t h e 

m a g n i t u d e s of coefficients, e tc . , shou ld b e u n d e r t a k e n 
w i t h th is observa t ion in m i n d . ( 5 9 ) 

(xii i) Naive Predictors 

I n o r d e r to establish a b e n c h - m a r k aga ins t w h i c h t o 
j u d g e t h e p red ic t ive abil i ty of t he p re fe r r ed equa t ions , a 
n u m b e r of " n a i v e p r e d i c t o r s " a r e used t o forecast va lues 
for t h e d e p e n d e n t var iab les over t h e 1 9 7 0 ( 3 ) , 1 9 7 0 ( 4 ) , 
a n d 1971 (1) q u a r t e r s . I t w o u l d b e h o p e d t h a t t h e econo­
m e t r i c equa t ions yield be t t e r forecasts t h a n t h e na ive 
pred ic tors , in t e rms of p e r c e n t a g e forecast res iduals . 

L e t y t be t h e a c t u a l va lue of t h e d e p e n d e n t va r i ab le 
in pe r iod t, a n d let y t * be t h e e s t ima ted v a l u e of t h e 
d e p e n d e n t va r iab le in t h a t pe r iod . T h e n t he p e r c e n t a g e 
res idual in pe r iod t is defined a s : 

r t = 1 0 0 ( y t - y t * ) / Y t 

Five na ive p red ic to r s a r e e m p l o y e d : 

(1 ) y t * = y t - x 
(2) y t * = 0.5 ( y t - i + y t _ 2 ) 
(3 ) y t * = 0.25 ( y t _ ! 4 - y t _ 2 + y t _ 3 + y t _ 4 ) 

(4 ) y t * — y t - i = y t - i — y t - 2 

i.e. y t * = 2 y t _ i — y t _ 2 

(5) (yt* — y t _ i ) / y t - i = ( y t - i — y t _ 2 ) / y t - 2 
i.e. yt* = ( y t _ 1

2 / y t _ 2 ) 

T a b l e 15 c o m p a r e s t h e p e r c e n t a g e res iduals for t h e 
t h r e e forecast q u a r t e r s as o b t a i n e d by t h e p re fe r r ed 
du rab le s E q u a t i o n , 1.3, a n d by t h e n a i v e p red ic to r s . 
Clear ly , E q u a t i o n 1.3 h a s super ior f o r e i ^ t i n g abil i ty. 

S imi la r compar i sons a r e m a d e for t h e n o n - d u r a b l e s 
e q u a t i o n i n T a b l e 16 a n d the aggrega te e q u a t i o n i n 
T a b l e 17. Aga in , t he econome t r i c equa t i ons a r e far 
super io r to t he na ive p red ic to r s in t e rms of forecast ing 
abili ty, excep t for t he agg rega te e q u a t i o n in t he 1970(2 ) 
a n d 1 9 7 0 ( 3 ) qua r t e r s . I n these q u a r t e r s E q u a t i o n 8.3 

( 5 9 ) 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. 



FORECASTS O F ( R T D / P C D ) 

. (% Residuals) 

Equation Naive Naive Naive Naive Naive 
1.3 (1) (2) (3) (4) (5) 

1970(3) - 0.2050 - 6.3916 + 3.5273 + 3.1043 -26 .2297 - 3 0 . 7 7 6 6 
1970(4) - 3.8259 + 9.2025 4- 6.3007 + 9.7483 4-15.0060 4-14.6573 
1971(1) — 0.1714 - 2 4 . 3 2 9 7 —18.6090 - 1 3 . 7 5 7 5 —35.7712 - 3 6 . 9 3 0 8 

TABLE 16 

FORECASTS O F ( R T N / P C N ) 

(% Residuals) 

Equation Naive Naive Naive Naive Naive 
5.4 (1) (2) (3) (4) (5) 

1970(3) — 0.9860 — 2.0184 4- 1.3312 — 1.0163 — 8.7179 — 9.1888 
1970(4) + 0.4006 4-11.3717 +10.4772 4- 9.3635 4-13.1606 4-13.1252 
1971(1) - 7.0317 —21.2229 - 1 4 . 3 3 0 4 —10.1689 —35.0881 - 3 6 . 7 7 6 8 

TABLE 17 

FORECASTS O F ( R T / P C ) 

(% Residuals) 

Equation Naive Naive Naive Naive Naive 
8.3 (1) (2) (3) (4) (5) 

1970(2) 4- 3.8806 4- 7.9496 4- 0.0499 4- 3.8769 4-23.7488 4-21.4344 
1970(3) 4- 1.6517 - 2.5762 4- 1.5009 — 0.4569 - 1 0 . 7 3 0 6 —11.4349 
1970(4) 4- 3.5045 4-11.9329 +10.7984 4-10.2538 4-14.2017 4-14.1447 

TABLE 18 

(R.M.S.E.) 

Preferred Naive Naive Naive Naive Naive 
Equation 

CM (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 0.1167 0.2949 0.2798 



p r o d u c e s forecasts w h i c h a r e inferior t o those g e n e r a t e d 
by t h e na ive p red ic to r s (2 ) o r ( 3 ) . T h a t is, a n a u t o -
regressive s t ruc tu re t a k i n g a c c o u n t of t h e b e h a v i o u r of 
t h e d e p e n d e n t va r iab le over t h e last few q u a r t e r s is 
super io r ( in t e r m s of forecast ing abi l i ty) t o t h e econo­
m e t r i c equa t ion . 

T h e shor tcomings of E q u a t i o n 5.4 in t h e 1971 (1 ) 
q u a r t e r , in w h i c h t he forecast e r r o r g rea t ly exceeds t h a t 
of a n y of t h e o t h e r q u a r t e r s , m a y b e t r a c e d t o t he p r e ­
sence of t h e t rans i tory i n c o m e c o m p o n e n t , as was dis­
cussed in Sect ion (6 ) ( a ) (x ) above . 

W h i l e it m a y often be sufficient to c o m p a r e forecast ing 
abili t ies o n a q u a r t e r - b y - q u a r t e r basis, it is in fo rmat ive 
to m e a s u r e p red ic t ive p o w e r over t h e full forecast pe r iod , 
t ak ing a c c o u n t of b o t h t h e abso lu te va lue a n d t h e va r i ­
a n c e of t h e forecast errors . S u c h a m e a s u r e m a y b e 
ob t a ined by m e a n s of t he R o o t M e a n S q u a r e d E r r o r . ( 6 0 > 

( J i ( y t - y t # ) , ) » 
R . M . S . E . = — 

( 5 yt2)* 

I n t h e p resen t case, T = 3 , a n d va lues for t he R . M . S . E . 
a r e s h o w n in T a b l e 18 for t h e p re fe r red equa t i ons a n d 
the five na ive p red ic t ions for t h e t h ree categories of 
c o n s u m p t i o n e x p e n d i t u r e . 

Clear ly , t h e p re fe r r ed equa t ions in e a c h case yield 
forecast e r rors over t h e t h r e e - q u a r t e r pe r iod w h i c h a r e 
lower in abso lu te va lue a n d va r i ance t h a n a r e t h e fore­
casts g e n e r a t e d by any of t h e na ive p red ic to r s . 

( b ) Other Income Hypotheses 

I n this sub-sect ion, brief m e n t i o n is m a d e of t he 
results o b t a i n e d w h e n t h e va r ious o t h e r hypotheses ou t ­
l ined in t he first section of this p a p e r a r e tes ted aga ins t 
t he samples of d a t a u s e d in Sect ion (6 ) ( a ) . 

Refe rence is m a d e i n a r a t h e r loose fashion t o t he 
" F r i e d m a n e q u a t i o n " , " K e y n e s i a n e q u a t i o n " , etc . A 
w o r d of e x p l a n a t i o n is i n o r d e r a t this s tage. S u c h refer-

(60) R.M.S.E. i s e x p r e s s e d h e r e i n r a t i o f o r m t o f a c i l i t a t e 
c o m p a r i s o n s b e t w e e n e q u a t i o n s w i t h d i f f e r e n t d e p e n d e n t 
v a r i a b l e s . 

ence is for t h e p u r p o s e of conven ien t p re sen ta t ion , a n d 
is n o t i n t e n d e d t o convey t h e imp l i ca t i on t h a t t h e fo rms 
of t h e equa t ions p r e sen t ed h e r e co r r e spond exact ly w i t h 
those of t he va r ious a u t h o r s re fer red to . I n d e e d , tliis is 
s imply n o t t h e case. R e f e r e n c e t o a p a r t i c u l a r a u t h o r 
ind ica tes t h a t his t heo ry c o n c e r n i n g t he role of t h e 
i n c o m e va r i ab l e a n d t h e p a r t i c u l a r w a y in w h i c h i n c o m e 
en te r s t he c o n s u m p t i o n funct ion is u n d e r test . N o t h i n g 
fu r the r should be infer red . 

F o r e a c h hypothes is , t h e p re fe r red e q u a t i o n a m o n g 
those tes ted is p r e sen t ed for b o t h d u r a b l e s a n d n o n -
durab le s e x p e n d i t u r e . W h e r e these differ in c o n t e n t f rom 
t h e p re fe r red es t imates u n d e r t h e P . I . H . t h e equa t i ons 
co r r e spond ing t o t h e l a t t e r a r e also shown. 

I n each case, t h e e s t ima t ion pe r iods a r e 1 9 6 1 ( 4 ) -
1970 (2 ) for non -du rab l e s , a n d 1 9 6 2 ( 2 ) - 1970 (2 ) for 
durab les . I n t he equa t i ons w h i c h follow, T - v a l u e s a p p e a r 
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in pa ren theses , a n d R is ad jus ted for degrees of f reedom. 

T h e o v e r w h e l m i n g resul t is t h a t t h e findings of Sec­
t ion (6 ) ( a ) , w i t h r e g a r d to t h e b e h a v i o u r of t h e va r ious 
exp l ana to ry var iab les , a r e ent i re ly conf i rmed. I n t h e few 
ins tances w h e r e t h e results differ f rom those a l r eady ou t ­
l ined , these a r e n o t e d explicit ly a n d c o m m e n t e d u p o n . 
I n a lmos t every case t h e p re fe r red e q u a t i o n s for a p a r ­
ticular hypothes is co r re spond to t h e e q u a t i o n s f o u n d 
preferab le u n d e r t h e P . I . H . 

T h e c r i te r ia e m p l o y e d in dec id ing preferences a r e 
those a l r eady ou t l ined a n d discussed above . 

( i ) The Keynesian Hypothesis 

T h e p re fe r r ed du rab le s a n d n o n - d u r a b l e s equa t i ons 
a r e s h o w n as K . l a n d K . 2 respectively. E q u a t i o n K . l 
cor responds t o t h e p re fe r red F r i e d m a n es t ima te 1.3 b u t 
is j u d g e d t o b e infer ior t o t h e la t ter , h a v i n g a h i g h e r 
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C.V. , low R , forecasts w h i c h increase i n abso lu te p e r ­
cen t ag e e r ror , a n d a subs tant ia l ly smal le r coefficient o n 
t h e i n c o m e va r i ab le . I n add i t i on , E q u a t i o n K . l does n o t 
exp la in t h e es t ima t ion pe r iod as efficiently as does 
E q u a t i o n 1.3. 

S imi la r cri t icisms m a y b e m a d e of K . 2 i n compar i son 
w i t h E q u a t i o n 5.4, t h e p re fe r r ed P . I . H . e s t ima te for 
n o n - d u r a b l e s . E q u a t i o n K . 2 differs f rom K . 3 ( t h e l a t t e r 
co r r e spond ing t o E q u a t i o n 5.4) i n t h e d i saggrega t ion of 
t he i n c o m e va r i ab le a n d i n t h e inclus ion of ( M 3 / P C ) _i. 
T h e insignif icance of Y O P D R rende r s E q u a t i o n K . 3 
u n s u i t a b l e / 6 1 ) 

O n t h e basis of these resul ts t he Keynes i an hypothes is 
is re jec ted for t h e g iven samples of d a t a . 

( 6 1 ) 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 - 82.202 (PCD/PC) 4- 0.04806 ( M l / P C ) _ x + 1.5854 (RHDF/PCD) 
(2.51) (4.90) (5.96) (4.66) 

- 7.0220 Si - 2.5243 S 2 - 3.6158 S 3 + 51.718 
(7.80) (3.56) (4.91) 

R 2 = 0.919, C.V. = 3.262, D.W. = 1.83, S.R. = 3.79, W. = 129.93. 

Ex-Post Forecasts 

($ million) Actual Forecast °/o 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) 4- 0.13101 ( M 3 / P C ) _ ! + 1.5983 VE — 58.265 S t 

(1.50) (5.36) (5.49) (1.97) (15.74) 

— 39.392 S 2 — 51.948 S 3 + 1460.1 
(10.39) (14.11) 

R 2 = 0.967, C.V. = 1.821, D.W. = 1.33, S.R. = 3.60, 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 = 0.40508 YSPDR 4- 0.06596 YOPDR - 1596.7 (PCN/PC) 4- 2.9410 VE - 44.386 S! 

(5.74) (0.63) (5.00) (2.92) (11.94) 

— 24.528 So — 38.433 S 3 4- 1742.4 
(5.83) (9.54) 

R 2 = 0.950, C.V. = 2.236, D.W. = 2.14, S.R. •= 5.36, W. = 93.80. 

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 



(ii) The Relative Income Hypothesis 

T h i s hypothes is is tes ted in t h r e e forms. T h e first 
re la tes t o t h e work of D u e s e n b e r r y a n d of B r o w n ; ( 6 2 > 
the second t o t he work of Mod ig l i an i ;<63> a n d t h e th i rd 
to t h a t of Dav i s a n d of B r o w n / 6 4 ) 

Duesenberry I Brown 

T h e only difference b e t w e e n these two vers ions of t he 
re la t ive i n c o m e hypothes is is t h a t t he l a t t e r is a l inear ised 
version of t he former . 

U n d e r b o t h hypotheses t he exp l ana to ry var iab les 
b e h a v e as an t i c ipa t ed . T h e p re fe r red D u e s e n b e r r y 

( 6 2 ) See Equations (2) and (5) respectively in Section (2) 
above. 

( 6 3 ) See Equation (3) in Section (2) above. 

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

E q u a t i o n s D . l a n d D . 2 co r r e spond to t h e p re fe r red 
P . I . H . equa t i ons , b u t a r e infer ior t o t h e l a t t e r for 
reasons s imilar to those given i n Sec t ion (6 ) (c) ( i ) 
above . 

Severa l po in t s of in teres t arise w i t h t h e B r o w n e q u a ­
t ions. First , a l t h o u g h E q u a t i o n B . l is p r e f e r r e d a m o n g 
the du rab le s equa t i ons tes ted, t h e insignificance of t h e 
coefficient of Y T P D R should b e no t ed . C lea r ly t h e 
e q u a t i o n is unsat is factory . Second , t h e p re fe r r ed n o n -
du rab l e s E q u a t i o n B.2 employs a g g r e g a t e i n c o m e , a n d 
so does n o t co r re spond to E q u a t i o n 1.3. T h e co r re spond­
ing e q u a t i o n w o u l d c o n t a i n Y S P D R V a n d Y O P D R V as 
sepa ra t e e x p l a n a t o r y var iab les . H o w e v e r , t h e l a t t e r v a r i ­
ab le takes a cons t an t v a l u e t h r o u g h o u t t he s ample 
pe r iod , g iv ing rise to t h e fol lowing p r o b l e m . If a con­
s t an t t e r m is i nc luded in t h e regression, t h e X ' X m a t r i x 
is s ingular , so t h e O . L . S . es t imates a r e u n o b t a i n a b l e . O n 
t h e o t h e r h a n d , if t h e cons t an t t e r m is suppressed , t h e n 
Y O P D R V a t t r ac t s a coefficient of economica l ly m e a n ­
ingless v a l u e — i n fact, one of m a g n i t u d e 7.0474. 

Choos ing E q u a t i o n B.2 as t he p re fe r r ed e s t ima te cir­
c u m v e n t s these difficulties. H o w e v e r , this e q u a t i o n is 
obviously infer ior to 1.3 u n d e r t h e u sua l cr i te r ia . 

T h e D u e s e n b e r r y a n d Brown mode ls therefore a r e 
n o t favoured . 

EQUATION D.l 

( R T D R / Y T P D R ) = — 0.03541 ( Y T P D R / Y T P D R V ) — 0.13801 ( P C D / P C ) + 0 .00009 ( M l / P C ) _ i 
(2 .52) (7 .45) (7 .32) 

4 - 0 .00275 ( R H D F / P C D ) — 0.01198 S, — 0.00503 S 2 — 0.00639 S 3 4 - 0 .15163 
(5 .91) (8 .75) (8 .75) (4 .37) (5 .70) 

R 2 = 0.885, C .V . = 2 .971 , D . W . = 1.81, S.R. = 2.30, W . = 116.75. 

Ex-Post Forecasts 
($ million) Actual Forecast % Residual 

1 9 7 0 ( 3 ) 0.0545 0.0548 — 0 . 5 5 0 
1970(4 ) 0.0587 0.0617 — 5 . 1 1 1 
1971(1 ) 0 .0493 0.0477 3.245 

EQUATION D .2 

( R T N R / Y T P D R ) = - 0 .21635 ( Y S P D R / Y S P D R V ) - 0 .11265 ( Y O P D R / Y O P D R V ) - 2.3892 ( P C N / P C ) 
(3 .56) (4 .32) (7 .35) 

4 - 0 .00580 V E — 0.07511 S j — 0.04577 S 2 — 0.06387 S 3 4 - 3.2451 
(3 .90) (13 .50) (6 .97) (10.87) 

R 2 = 0.906, C .V . = 1.984, D . W . = 1.72, S.R. = 1.63, W . = 72.62. 

Ex-Post Forecasts 
($ million) Actual Forecast % Residual 

1970(3 ) 0 .5324 0.5393 — 1 . 2 9 6 
1970(4 ) 0 .5874 0.5919 — 0 . 7 6 6 
1971(1 ) 0.5061 0.5317 — 5 . 0 5 8 



(RTD/PCD) = 0.02386 YTPDR 4- 0.05063 YTPDRV— 71.504 (PCD/PC) + 0.004998 ( M l / P C ) . 
(1.65) (2.08) (4.32) (6.55) 

+ 1.5844 (RHDF/PCD) - 7.5846 Si 
(4.96) (8.54) 

R = 0.929, C.V. = 3.064, D.W. = 1.89, S.R. = 1.41, W. = 178.51. 

Ex-Post Forecasts 

(Smillion) Actual Forecast % Residual 
1970(3) 37.995 38.699 —1.853 
1970(4) 41.846 44.139 —5.480 
1971(1) 33.657 34.079 —1.254 

EQUATION B . 2 

(RTN/PCN) = 0.18970 YTPDR + 0.60311 YTPDRV + 2.2184 VE - 1405.9 (PCN/PC) - 51.006 S t 

(3.16) (5.59) (2.79) (5.39) (16.57) 

— 35.292 So — 44.532 S 3 4- 1257.6 
(10.28) (13.98) 

R 2 = 0.968, C.V. = 2.010, D.W. = 2.06, S.R. = 0.94, 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 

T h e roles of t h e e x p l a n a t o r y var iab les employed in 
tes t ing t h e ModigHan i fo rmula t ion of t he re la t ive in­
c o m e hypothes is a r e f o u n d to be in keep ing wi th t he 
p rev ious results of this p a p e r . T h e best fo rmula t ions a r e 
once a g a i n in e a c h case those co r r e spond ing to t he p r e ­
fer red P.I.H. equa t ions . T h e s e a r e shown as E q u a t i o n s 
M . l a n d M . 2 . 

E q u a t i o n M . l is clearly infer ior to E q u a t i o n 1.3, 
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h a v i n g a h i g h e r C.V., a lower R , a less p laus ib le co­
efficient o n t h e i n c o m e var iab le , a n d substant ia l ly worse 
forecasts. 

Likewise, E q u a t i o n M . 2 is infer ior to E q u a t i o n 5.4, 
by t h e c r i te r ia jus t m e n t i o n e d . T h e M o d i g l i a n i fo rmu­
la t ion of t h e re la t ive i ncome hypothes is is clearly infer ior 
t o F r i e d m a n ' s t heo ry for t h e p a r t i c u l a r set of d a t a s tud ied 
he re . 

EQUATION M . l 

(RTDR/YTPDR) = 0.02995 (YTPDRV/YTPDR) — 0.13636 (PCD/PC) 4- 0.00009 ( M l / P C ) _ x 

(2.33) (7.22) (7.12) 

4- 0.00269 (RHDF/PCD) — 0.01189 S* — 0.00485 S 2 — 0.00631 S 3 4- 0.08565 
(5.76) (8.58) (4.22) (5.56) 

R = 0.882, C.V. = 3.030, D.W. = 1.79, S.R. = 1.70, W. = 115.85. 

Ex-Post Forecasts 

($ million) Actual 
1970(3) 0.0545 
1970(4) 0.0587 
1971(1) 0.0493 

Forecast % Residual 
0.0550 —0.917 
0.0617 —5 111 
0.0477 3.245 



( R T N R / Y T P D R ) = 0.20335 ( Y S P D R V / Y S P D R ) + 0.07691 ( Y O P D R V / Y O P D R ) - 2 .4490 ( P C N / P C ) 
(4 .89) (4 .67) (7 .95) 

4 - 0.00607 V E — 0.07464 S, — 0.05439 S 2 — 0.06369 S s + 2.6956 
(4 .22) (14 .05) (7 .25) (11 .23) 

R = 0 .913, C . V . = 1.911, D . W . = 1.62, S.R. = 1.16, W . = 71 .41 . 

E x - P o s t Forecasts 

($ million) Actual Forecast % Residual 
1970(3 ) 0 .5324 0.5389 — 1 . 2 2 1 
1970(4 ) 0 .5874 0.5967 — 1 . 5 8 3 
1971(1 ) 0.5061 0.5322 — 5 . 1 5 7 

Davis/Brown 

T h e D a v i s a n d B r o w n fo rmula t ions tes ted he r e differ 
only in t h a t t h e l a t t e r is a l inear ized version of t h e 
former . 

O n c e aga in , t h e b e h a v i o u r of t he exp l ana to ry va r i ­
ables is in acco rd w i t h t h e p a t t e r n s a l r eady no ted . 

U n d e r t h e Dav i s hypothes is t he p re fe r r ed equa t ions 
a r e a g a i n those co r r e spond ing to t he es t imates p re fe r red 
a m o n g those tes ted for t h e P . I . H . T h e p re fe r r ed esti­
m a t e s a r e shown as E q u a t i o n s D . 3 a n d D . 4 . 

U n d e r t h e B r o w n hypothes is t h e p re fe r red du rab l e s 
e q u a t i o n cor responds in fo rm to t h a t p r e fe r r ed for t h e 
P e r m a n e n t I n c o m e Hypothes i s . O n t h e o t h e r h a n d , t h e 
p re fe r red n o n - d u r a b l e s e s t ima te differs f rom its coun te r ­
p a r t in t h e P . I . H . i n t h a t i t employs t h e agg rega te 
i n c o m e va r i ab le , Y T P D R , a n d no t t h e la t te r ' s dis­
a g g r e g a t e d c o m p o n e n t s . T h e p re fe r r ed es t imates a r e 
s h o w n as E q u a t i o n s B.3 a n d B.4, w h i l e E q u a t i o n B.5 
cor responds t o E q u a t i o n 5.4 i n Sect ion (6 ) ( a ) above . 

A compar i son of E q u a t i o n s D . 3 a n d D . 4 w i t h the p r e ­
fer red p e r m a n e n t i n c o m e equa t i ons d e m o n s t r a t e s t h e 
super ior i ty of t h e la t ter . T h i s j u d g m e n t is based o n a n 
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appra i sa l of t h e va lues a t t a i n e d by R , C .V. , D . W . , e tc . 
in t he respect ive equa t ions , a n d in p a r t i c u l a r t h e ex-post 
forecasts a n d t h e plausibi l i ty of t h e coefficients of t h e 
i ncome var iab les . 

O n this assessment the D a v i s hypothes is m u s t b e r e ­
j ec t ed in f avour of t h a t of t h e P . I . H . 

E q u a t i o n s B.3 a n d B.4 a r e infer ior to t h e p re fe r r ed 
es t imates 1,3 a n d 5.4 respectively. I n E q u a t i o n B.3 t h e 
coefficient of t h e i n c o m e va r i ab l e is unreal is t ical ly low, 
a n d c o m p a r e d w i t h 1.3 t h e va lue of C .V . is h igher , a n d 
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t h a t of R is lower , whi le t h e forecasts a r e less satisfac­
tory. C o m p a r i n g B.4 w i t h E q u a t i o n 5.4 s imi lar po in t s 
emerge . I n a d d i t i o n t h e h ighe r v a l u e of S.R. i n E q u a ­
t ion B.4 suggests m o r e fou r th -o rde r au toco r r e l a t i on t h a n 
i n 5.4. E q u a t i o n B.5 cor responds t o E q u a t i o n 5.4 a n d is 
infer ior to e i t he r t h e l a t t e r o r to B.4. 

T h u s , for t h e p re sen t s ample of d a t a , t h e P . I . H . is to 
b e p re fe r red to t h a t of B r o w n . 

EQUATION D . 3 

( R T D R / Y T P D R ) = 0.00091 ( Y T P D R / R T D R V ) — 0.07992 ( P C D / P C ) + 0 .00006 ( M l / P C ) _ 
(1 .53) (3 .65) (4 .87) 

+ 0 .00235 ( R H D F / P C D ) — 0.01045 S, — 0.00365 S 2 — 0.00508 S s 4 - 0 .09542 
(5 .28) (7 .13) (3 .67) (4 .65) 

R = 0 .868, C . V . = 3.188, D . W . = 1.65, S.R. = 1.31, W . = 125.39. 

Ex-Post Forecasts 

($ million) Actual Forecast % Residual 
1 9 7 0 ( 3 ) 0 .0545 0.0553 — 1 . 4 6 8 
1 9 7 0 ( 4 ) 0.0587 0.0611 - 4 . 0 8 9 
1971(1 ) 0 .0493 0.0473 4.057 



(RTNR /YTPDR) = 0.26877 (YSPDR/RTNRV) - 0.17820 (YOPDR/RTNRV) - 0.89307 (PCN/PC) 
(7.41) (6.63) (4.25) 

+ 0.00520 VE — 0.08637 S± — 0.06086 S 2 — 0.07560 S 3 + 1.8774 
(5.70) (21.04) (12.11) (17.54) 

R = 0.958, C.V. = 1.334, D.W. = 2.00, S.R. = 4.11, W. = 94.39. 

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) + 0.04225 ( M l / P C ) _ i + 1.7552 (RHDF/PCD) 
(1.32) (3.36) (4.76) (4.95) 

4- 0.24448 RTDRV - 6.6371 S x - 2.7794 S 2 - 3.5033 S 3 4- 38.153 
(1.43) (7.19) (3.87) (4.82) 

R = 0.923, C.V. = 3.197, D.W. = 1.71, S.R. = 0.02, 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 B . 4 

RTNR = 0.14164 YTPDR — 958.40 (PCN/PC) 4- 3.7934 VE + 0.52157 RTNRV 
(2.86) (4.17) (3.79) (7.98) 

- 51.225 S x - 34.651 S 2 - 44.302 S 3 + 1024.6 
(20.94) (12.90) (17.48) 

R = 0.979, C.V. = 1.441, D.W. = 2.50, S.R. = 3.25, 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 . 4 6 1 
1971(1) 345.414 348.712 —0.955 



R T N R = 0.08696 YSPDR + 0.20129 Y O P D R - 922.45 ( P C N / P C ) + 3.8069 V E 
(1.28) (2.84) (4.00) (5.78) 

+ 0.60510 R T N R V — 52.659 Si — 37.028 S 2 — 45.830 S 3 + 975.60 
(6.27) (19.36) (11.05) (16.16) 

R = 0.980, C.V. = 1.431, D.W. = 2.41, S.R. = 3.26, W. = 177.22. 

Ex-Post Forecasts 

($ million) Actual Forecast % Residual 

1970(3) 371.105 364.884 1.676 

1970(4) 418.721 404.800 3.325 

1971(1) 345.414 346.527 —0.322 

(iii) The Flow-Adjustment Hypothesis 

The estimates obtained under this hypothesis have 
serious shortcomings. As noted in Section (5) 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 2 accordingly appears with Equations 
F.l 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. 

However, both YTPDR and R T D R _ i are msignifi-
cant in Equation F. l , and both of the preferred Equa­
tions (F. l 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.I.H. 

EQUATION F . l 

R T D R = 0.02433 Y T P D R 4- 0.29869 R T D R _ a + 0.03034 ( M l / P C ) _ i — 55.697 ( P C D / P C ) 
(1.61) (1.72) (2.36) (2.50) 

+ 1.38312 ( R H D F / P C D ) - 7.6626 Si - 1.8114 S 2 - 3.3630 S 3 + 36.376 
(3.98) (8.13) (2.27) (4.64) 

R = 0.925, C.V. = 3.139, D.W. = 2.11, k 2 = 0.003, S.R. = 1.03, W. = 204.90. 

Ex-Post Forecasts 

($ million) 

1970(3) 

1970(4) 

1971(1) 

Actual 

37.995 

41.846 

33.657 

Forecast 

39.342 

43.082 

33.112 

% Residual 

—3.545 

—2.954 

1.619 



EQUATION F . 2 

R T N R = 0.13841 Y T P D R + 0.58916 R T N R _ X - 934.68 ( P C N / P C ) + 1.5318 VE 
(2.35) (6.37) (3.39) (2.06) 

— 78.101 Sj — 34.800 S 2 - 50.782 S 3 4- 1019.6 
(13.70) (11.09) (15.66) 

R = 0.972, C.V. = 1.670, D.W. = 2.83, k 2 = 0.02, S.R. = 1.48, W. = 142.93. 

Ex-Post Forecasts 

($ million) Actual Forecast % Residual 
1970(3) 371.105 372.688 —0.427 
1970(4 ) 418.721 414.390 1.034 
1971(1) 345.414 357.557 —3.516 

EQUATION F.3 
RTNR = 0.15289 YSPDR 4 - 0.12043 YOPDR + 0.56503 ( R T N / P C N ) _ i — 941.77 (PCN/PC) 

(1.98) (1.48) (4.54) (3.33) 

+ 1.6282 VE — 76.619 Si — 34.153 S 2 — 50.099 S 3 + 1029.5 
(1.99) (10.02) (8.89) (12.52) 

R = 0.971, C.V. = 1.702, D.W. = 2.85, S.R. = 0.28, k 2 = 0.01, W. = 182.42. 

Ex-Post Forecasts 

($ million) Actual Forecast % Residual 
1970(3) 371.105 373.000 - 0 . 5 1 1 
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 t es ted , ( 6 5 ) none behaved in a satisfac­
tory manner. In general the lagged stock attracted a 
positive (but insignificant) coefficient rather than the 
anticipated negative o n e . ( 6 6 ) This can be traced pri­
marily (though not entirely) to severe multicollinearity 
between the income and stocks se r ies / 6 7 , 6 8 ) 

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

( 6 5 ) See Section (4) (g) above for a description of the stocks 
series. 

( 6 6 ) This is under the generally accepted assumption that the 
stock adjustment motive outweighs the replacement invest­
ment motive. 

( 6 7 ) o f the alternative stocks series tested, that employing a 
3 percent depreciation rate performed best, though still 
quite inadequately. 

( 6 8 ) B a n e t al. (1) report a similar difficulty, and accordingly 
omit the stock variable of this form from their durables 
equation. 

(PCD/PC) and K T D R 1 , as well as on the dummy 
variables S 2 and S 3 . Equation A.2 corresponds to Equa­
tion 1.3, and the inadequacy of the former is quite 
apoarent, 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 riot, there is always an obvious statistical 
explanation. 



(RTD/PCD) = 0.08859 YTPDR 
(4.53) 

0.01449 K T D R 1 _ ! 
(0.65) 

- 27.071 (PCD/PC) 
(0.59) 

+ 1.0681 (RHDF/PCD) - 3.9544 Sx - 0.33315 S 2 - 1.2777 S 3 + 12.337 
(2.04) (3.18) (0.32) 

R = 0.808, C.V. = 5.035, D.W. = 1.39, S.R. 

(1.27) 

0.66, W. = 185.37. 

Ex-Post Forecasts 

($ million) Actual 
1970(3) 37.995 
1970(4) 41.846 
1971(1) 33.657 

Forecast 
40.898 
45.168 
35.353 

% Residual 
—7.641 
—7.939 
—5.039 

EQUATION A.2 

(RTD/PCD) = 0.02785 YTPDR 4- 0.01464 K T D R l _ i 
(1.71) (0.96) 

58.054 (PCD/PC) + 0.05069 ( M l / P C ) _ , 
(1.92) (5.95) 

+ 1.51695 (RHDF/PCD) — 7.4263 S a — 2.8659 S 2 — 3.8677 S 3 + 19.531 
(4.35) 

R = 0.919, C.V. 

(7.46) (3.60) (4.94) 

3.267, D.W. = 1.72, S.R. = 1.26, W. = 239.74. 

Ex-Post Forecasts 

($ million) Actual 
1970(3) 37.995 
1970(4) 41.846 
1971(1) 33.657 

Forecast 
38.270 
42.941 
32.414 

% Residual 
—0.724 
- 2 . 6 1 7 

3.693 

(c) Marginal Propensit ies 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 elasticity of demand 
for consumption goods for each of the "preferred" equa­
tions from the various hypotheses tested/ 6 9 ) An exami­
nation of these values should provide additional evidence 
with regard to the applicability of the models to the 
sample of data. 

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/ 7 0 ) 
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. 

(69) Sections (6) (a) (i) and (6) (a) (ii) considered the m.p.c. 
from permanent income and from transitory income respec­
tively for the case of the P.I.H. Presented here are com­
puted values for the m.p.c. from current income, so that 
a cross-model comparison is feasible. 

(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. 

l.r.m.p.c. = long-run m.p.c. 

e s = long-run elasticity with respect to YSPDR 

e 0 = long-run elasticity with respect to YOPDR 

e T = long-run elasticity with respect to YTPDR. 

I t 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.I.H. 
are of a reasonable magn i tude / 7 1 ) 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. 

for salary and wage income; while 

s.r.m.p.c. = 0.3010, l.r.m.p.c. = 0.4171, 
and e 0 = 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.I.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. 

TABLE 19 

DURABLES 

Model 

Y T P D R 

Model s.r.m.p.c. l.r.m.p.c. 

Keynes 0.0355 0.0355 0.6424 
(K . l ) 

Duesenbery 0.0775 0.1104 1.9973 
(D. l ) 

Modigliani 0.0799 0.1098 1.9870 
(M. l ) 

Davis 0.0614 0.0614 1.1111 
(D.3) 

Brown 0.0239 0.0745 1.3482 
(B.l) 

Brown 0.0221 0.0221 0.3999 
(B.3) 

Flow-Ad justmen t 0.0243 0.0347 0.6279 
(F . l ) _ 

Stock-Adjustment 0.0886 0.0886 1.6033 
(F . l ) 

P.I.H. 0.0121 0.0830 1.5020 
(1.3) 

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

s.r.m.p.c. •= 0.0955, l.r.m.p.c. = 0.2997, 
e 8 = 0.3755 

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.I.H. 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.I.H. emerges as the model which best explains con­
sumption behaviour in the New Zealand economy during 
the period under study h e r e / 7 2 ) 

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.H. best 
withstands the empirical testing. 

(72) However, recall the results of the Chow Tests in Section 
(6 j (a) (xii) above, and the implication that the preferred 

(71) 0 < s.r.m.p.c. ^ l.r.m.p.c. < 1. estimates may be sensitive to the choice of sample period. 



T A B L E 20 

N O N - D U R A B L E S 

Model 

Y S P D R Y O P D R Y T P D R 

Model s . r .m.p.c. l . r .m.p.c . e B 
s .r .m.p.c. l . r .m.p.c . e 0 

s.r .m.p.c. l . r .m.p.c . e T 

K e y n e s _ 0.1033 0.1033 0.1873 
( K 2 ) 

D u e s e n b e r r y 2.5770 2.8699 3.9384 2.1914 2.8699 1.2644 — — — 
( D . 2 ) 

M o d i g l i a n i 2.6742 2.9277 4.0178 2.5638 2.9277 1.2899 — •—• — 
( M . 2 ) 

D a v i s 0.9672 0.9672 1.3273 1.1176 1.1176 0.4924 — — — 
( D . 4 ) 

B r o w n — 0.1879 0 .7928 1.4373 
(B.2) 

B r o w n — ~ 0.1416 0.1416 0.2567 
(B.4) 

F l o w - A d j u s t m e n t . — 0.1384 0.3369 0.6108 
(F .2 ) 

P . I . H . 0 .1329 0.9120 1.2516 0.3769 0.3852 0.1697 — — — 
(5 .4) 

(7) CONCLUSION 

A n u m b e r of t h e b e t t e r k n o w n fo rmula t ions of t h e 
c o n s u m p t i o n func t ion a r e tes ted empir ica l ly in this 
p a p e r . T h e emphas i s o n t h e precise role of pe rsona l dis­
posab le i n c o m e in d e t e r m i n i n g c o n s u m p t i o n e x p e n d i ­
tu re p r o d u c e s some in te res t ing results . 

A subs tan t ia l d e g r e e of consistency emerges wi th 
r e g a r d t o t h e i m p o r t a n c e o r o therwise of var ious exp lan ­
a to ry var iab les , regardless of t h e i n c o m e hypothes is p u t 
fo rward . T h i s cross-model consistency lends some sup ­
p o r t t o t h e c la ims m a d e w i t h r e g a r d t o t h e d e t e r m i n a n t s 
of c o n s u m p t i o n e x p e n d i t u r e over t h e pe r iod of t ime 
u n d e r inves t iga t ion . 

H o w e v e r , t h e l imi ta t ions of t h e s tudy u n d e r t a k e n 
shou ld b e b o r n e i n m i n d , pa r t i cu l a r l y in t h e i n t e rp re t a ­
t ion of t h e e s t ima ted coefficients. T h e c o m p u t e d va lues 
of t h e shor t a n d l ong - run m a r g i n a l propens i t ies to con­
s u m e in Sect ion (6 ) ( c ) , for e x a m p l e , a r e of s o m e w h a t 
l imi ted v a l u e i n v i ew of t h e omission of a n y cons idera­
tion of e x p e n d i t u r e o n au tomobi l e s o r services, t h e 
a p p a r e n t mul t ico l l inear i ty in t h e d a t a sets, t h e single 
e q u a t i o n e s t ima t ion biases, a n d t h e possible d a t a sensi­
t ivi ty of t h e e s t ima ted re la t ionships . N o n e t h e less a 
n u m b e r of i m p o r t a n t results a r e establ ished, pa r t i cu la r ly 
in t e r m s of pol icy impl ica t ions . 

As is a n t i c i p a t e d w h e n t h e regression is cast in con­
s t an t p r i ce t e rms , a re la t ive pr ice va r iab le is found to 
be i m p o r t a n t in t h e d e t e r m i n a t i o n of consumers ' d e ­
cisions. C r e d i t is a c c o u n t e d for in a var ie ty of ways in 
t he p re fe r red equa t ions . A na r rowly def ined l iqu id assets 

va r iab le is found to b e significant in t h e e x p l a n a t i o n of 
e x p e n d i t u r e o n d u r a b l e goods , a n d in this e q u a t i o n t h e 
effects of h i r e - p u r c h a s e financing b e c o m e a p p a r e n t . 

A l t h o u g h in teres t r a tes d o n o t a p p e a r explici t ly in t h e 
p re fe r red equa t ions , t hey e n t e r t he du rab le s e q u a t i o n 
implici t ly v ia t h e l iqu id w e a l t h va r i ab l e , a n d as is 
descr ibed in Sect ion (6 ) ( a ) above , they d o i n fact 
h a v e some d i rec t i m p a c t o n c o n s u m p t i o n e x p e n d i t u r e . 

T h e choice of t h e p e r m a n e n t i n c o m e hypothes is 
f r amework t o descr ibe c o n s u m p t i o n e x p e n d i t u r e in 
N e w Z e a l a n d results i n re la t ionships w h i c h imp ly t i m e 
lags w h i c h a p p e a r t o b e s o m e w h a t longer t h a n those 
genera l ly envisaged by t h e po l i cymaker . T h e cons t ruc ­
t ion of t h e p e r m a n e n t i n c o m e var iab les is such t h a t t h e 
full i m p a c t o n c o n s u m p t i o n of a c h a n g e i n rea l pe r sona l 
disposable i n c o m e is sp read over a p e r i o d of t w o years . 

T h e i m m e d i a t e i m p a c t of a c h a n g e in r ea l pe r sona l 
disposable i n c o m e is i n fact q u i t e slight, as m a y be dis­
ce rned f rom the va lues of t he sho r t - run m a r g i n a l p r o p e n ­
sities to c o n s u m e as t a b u l a t e d i n Sect ion ( 6 ) (c ) a b o v e . 
F u r t h e r impl ica t ions for t h e po l i cymake r e m e r g e f rom 
t h e i nco rpo ra t i on of l iquid assets a n d h i r e - p u r c h a s e 
c red i t var iab les i n t h e du rab l e s equa t ions . Aga in , t h e r e 
a r e some time lags invo lved w h e n t h e equa t i ons a r e 
v iewed in the i r ful l -model contex t . F o r e x a m p l e , 
a l t h o u g h h i r e - p u r c h a s e c red i t a p p e a r s t o h a v e a h i m ­
m e d i a t e i m p a c t o n du rab l e s spend ing , i t w o u l d n o d o u b t 
t ake some t i m e t o ach ieve t h e des i red expans ion o r 
con t r ac t i on of such c red i t itself. Similar ly , t h e one -
q u a r t e r l ag for m o n e y supply i n t h e s a m e e q u a t i o n 
implies n o t only a o n e - q u a r t e r l agged effect of, say, a 



c h a n g e i n in teres t ra tes , b u t also some longe r - t e rm 
i m p a c t a c c o r d i n g to t h e n a t u r e of t h e lags i n h e r e n t i n 
t h e f inancial asset re la t ionsh ips compr i s ing t he m o n e y 
supply . 

Never the less , g iven t h e lags involved , i t is cer ta in ly 
c lea r t h a t c o n s u m p t i o n e x p e n d i t u r e i n N e w Z e a l a n d 
is responsive t o changes i n b o t h m o n e t a r y a n d fiscal 
policies. 

F u r t h e r w o r k i n th is a r e a wil l i nc lude re -cons t ruc t ion 
of t h e i n c o m e series by m e a n s of t h e newly-deve loped 

in t e rpo la t ion p r o g r a m n o t e d e lsewhere in this p a p e r , 
a n d re -es t ima t ion of t h e e q u a t i o n s by m e a n s of ins t ru­
m e n t a l var iab les . 

A l t h o u g h these d e v e l o p m e n t s m a y lead to some 
changes i n t h e e s t ima ted coefficients ( a n d h e n c e t he 
m a r g i n a l propens i t ies a n d e las t ic i t ies) , i nd ica t ions a r e 
t h a t t h e f u n d a m e n t a l results of this p a p e r shou ld b e 
u n a l t e r e d , t h e p e r m a n e n t i ncome a p p r o a c h p rov id ing a 
satisfactory e x p l a n a t i o n of consumers ' b e h a v i o u r in 
N e w Z e a l a n d . 
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APPENDIX 1 

GRAPHS O F THE ESTIMATES 

T h e t h r e e g r a p h s dep ic t t h e abi l i ty of t he p re fe r red 
durab les , non -du rab l e s , a n d agg rega t e equa t i ons t o t r a c k 
d u r i n g the e s t ima t ion per iod . T h e a c t u a l a n d es t ima ted 
va lues a re c o m p a r e d , a n d t h e co r r e spond ing res iduals 
a r e s h o w n separa te ly in e a c h case. 

E a c h of t h e equa t i ons t racks well d u r i n g the s ample 
pe r iod . T h e d u r a b l e s e q u a t i o n inval idly p red ic t s m i n o r 
s lowdowns d u r i n g 1 9 6 3 ( 3 ) a n d 1 9 6 6 ( 2 ) , a n d gives rise 
t o some of i ts la rges t residuals t o w a r d s t h e e n d of t h e 
e s t ima t ion pe r iod . T h e n o n - d u r a b l e s e q u a t i o n displays 
some ove r - compensa t i on in 1 9 6 2 ( 2 ) , 1965 (2 ) a n d 
1 9 6 8 ( 1 ) , wh i l e t h e s a m e m a y be said of t he agg rega te 
e q u a t i o n in 1 9 6 2 ( 2 ) a n d 1 9 6 8 ( 2 ) . 

E a c h of t he equa t ions h a n d l e s t he 1966-67 recession­
ary pe r iod q u i t e satisfactorily. T h e du rab l e s es t imates 
a r e a lit t le conserva t ive w i t h respec t t o changes , b u t a r e 
r e m a r k a b l y accu ra t e . T h e n o n - d u r a b l e s a n d aggrega te 
equa t ions p e r f o r m equa l ly well , a l t h o u g h b o t h fail t o 
p r e d i c t t h e slight rise in e x p e n d i t u r e in 1967 (2 ) a n d its 
subsequen t fall i n t h e fol lowing q u a r t e r . I n s t ead , a 
s m o o t h decl ine is p r e d i c t e d be tween 1 9 6 7 ( 1 ) a n d 
1 9 6 7 ( 3 ) . 

T h e residuals of t he g r a p h s d o no t exh ib i t a n y obvious 
systemat ic p a t t e r n s , n o r d o they de t e r io ra t e over t h e 
es t imat ion per iod . I n short , they a r e as a d e q u a t e as t h e 
o t h e r fea tures of t h e p re fe r red equa t i ons a l r eady m e n ­
tioned above . 

REAL RETAIL TRADE: DURABLES 
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APPENDIX 2 

INTERPOLATION O F ANNUAL DATA 

As n o t e d in Sec t ion (4) ( b ) a b o v e , t h e cons t ruc t ion of 
t h e to ta l p e r s o n a l d isposable i n c o m e series necess i ta ted 
t h e i n t e rpo l a t i on of ce r t a in a n n u a l c o m p o n e n t s of this 
agg rega t e t o o b t a i n q u a r t e r l y d a t a . 

T h i s i n t e r p o l a t i o n w a s c a r r i e d o u t i n a subject ive 
m a n n e r by M . L u m s d e n / 1 ) a l t h o u g h since t h e w o r k for 
th is p a p e r w a s u n d e r t a k e n A. B. S t u r m h a s deve loped a 
c o m p u t e r p r o g r a m to h a n d l e such in te rpo la t ions . W h i l e 
this p r o g r a m m a y itself c o n t a i n a n impl ic i t subject ive 
e l emen t , i t does h a v e t h e a d v a n t a g e of consistency of 
m e t h o d . 

F o r t h e pu rpose s of t h e h a n d in t e rpo la t ion , to ta l o t h e r 
i n c o m e ( Y O ) was seen t o compr i se t h r e e c o m p o n e n t s : 
t h a t of t h e f a r m i n g sec tor ( Y O F ) ; t h e n o n - f a r m self-
e m p l o y e d g r o u p ( Y O N F ) ; a n d c o m p a n y d iv idends 
( Y C D ) . 

T h e q u a r t e r l y series for Y O F a n d Y O N F w e r e in te r ­
p o l a t e d f rom t h e pub l i shed a n n u a l d a t a . C o m p a n i e s ' 
i n c o m e m a y b e ca tegor ised as t a x p a y m e n t s , d iv idends 

(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. 

a n d r e t a i n e d ea rn ings . T h e D e p a r t m e n t of Stat is t ics 
p r o v i d e d a n n u a l d a t a for d i s t r ibu ted profits a n d t h e 
q u a r t e r l y d a t a for d i r ec t t a x p a y m e n t s w e r e supp l i ed 
by t h e D e p a r t m e n t of I n l a n d R e v e n u e , so t h a t a n n u a l 
r e t a ined ea rn ings m a y be ca lcu la ted as a res idual i t em. 

T h e a n n u a l series for Y C D is i n t e rpo l a t ed t o yield 
q u a r t e r l y d a t a . 

T h e m e t h o d of i n t e rpo l a t i on is as follows. T h e a n n u a l 
to ta l is d i s t r ibu ted equa l ly a m o n g t h e four c a l e n d a r 
q u a r t e r s , a n d t h e resu l t ing figures a r e ad jus ted to 
s m o o t h o u t a n y discont inui t ies b e t w e e n years , wh i l e 
ensu r ing t h a t t h e a n n u a l to ta l is u n c h a n g e d . T h e r e is 
insufficient i n fo rma t ion of t h e seasonal p a t t e r n of i n c o m e 
in t h e va r ious sectors t o p e r m i t a n y as sumpt ions o n th is 
po in t . T h e de r ived q u a r t e r l y figures a r e essentially sea­
sonally ad jus ted t r e n d d a t a , p r o b a b l y close t o a five 
q u a r t e r c e n t r e d m o v i n g ave rage . 

T h e shor tcomings of such a p r o c e d u r e a r e obvious . 
T h e choice lies b e t w e e n i n t e rpo l a t ed d a t a o r t h e use of 
some official q u a r t e r l y series ( such as sa lary a n d w a g e 
p a y m e n t s ) as a p roxy va r i ab le , a n d t h e fo rmer a l te r ­
na t ive is p u r s u e d h e r e in o r d e r t o s t r eng then t h e con ­
c e p t u a l basis of t h e es t imates ob t a ined . 

A n y fu tu re such w o r k will , of course , m a k e use of t h e 
recent ly ava i l ab le c o m p u t e r p r o g r a m . 



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 litde 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 R H D F _ i + 0.06643 R T D + 0.23157 ZHP — 2.4688 Si — 1.1628 S 3 + 0.30316 
(5.30) (2.24) (1.57) (5.63) (4.30) 

R = 0.858, C.V. = 7.76, D.W. = 1.44, k 2 = 0.01, S.R. = 1.98, W. = 51.14. 

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 

T h i s p a p e r analyses t h e t h r e e equa t i ons chosen by 
D e a n e a n d Giles ( 2 ) as t he i r p r e f e r r ed es t imates . I t 
serves as a pos t sc r ip t t o those a u t h o r s ' w o r k a n d shou ld 
b e r e a d in c o n j u n c t i o n w i t h t h e or ig ina l p a p e r . T h e 
analysis compr ises t h r e e p a r t s : s t ruc tu ra l stabili ty, fore­
cas t ing p e r f o r m a n c e , a n d some impl ica t ions of t h e 
coefficient m a g n i t u d e s . 

T h e previous ly p re fe r red e q u a t i o n s for n o n - d u r a b l e 
goods a n d agg rega t e e x p e n d i t u r e a r e re jec ted in f avour 
of slightly modi f ied a l te rna t ives , wh i l e t h e p re fe r red 
d u r a b l e goods e q u a t i o n is r e t a ined . O n the basis of these 
revised preferences , d i saggrega ted re la t ionships a r e 
f avoured over a n agg rega te re la t ionsh ip . 

( 1 ) RE-ESTIMATION 

I n the i r or ig ina l analysis, D e a n e a n d Giles emphas i sed 
t h a t the i r p r e f e r r ed e q u a t i o n s a p p e a r e d to b e sensitive 
to t h e choice of e s t ima t ion pe r iod . T h e t h r e e e q u a t i o n s 
h a v e been re -es t imated over t w o a d d i t i o n a l samples of 
d a t a , g iv ing a to ta l of t h r ee re la t ionships for e a c h e q u a ­
t ion. 

T h e time pe r iods used a r e : 

( I ) 1 9 6 2 ( 2 ) - 1 9 7 0 ( 2 ) for d u r a b l e s 
1 9 6 1 ( 4 ) - 1 9 7 0 ( 2 ) for n o n - d u r a b l e s 
1 9 6 1 ( 4 ) - 1 9 7 0 ( 1 ) for aggrega te . 
(Forecas t s a r e g e n e r a t e d u p to 1 9 7 1 ( 4 ) ) . 

( I I ) 1 9 6 2 ( 2 ) - 1970 (4 ) for du rab le s 
1961 (4 ) - 1 9 7 0 ( 4 ) for n o n - d u r a b l e s a n d a g g r e ­

g a t e . 
(Forecas t s a r e g e n e r a t e d u p to 1 9 7 1 ( 4 ) ) . 

( I l l ) 1 9 6 2 ( 2 ) - 1 9 7 1 ( 4 ) for du rab le s 
1 9 6 1 ( 4 ) — 1971(4 ) for n o n - d u r a b l e s a n d aggre ­

ga te . 

T h e t h r e e es t imates of t he p re fe r red durab les , n o n -
durab le s a n d agg rega te equa t i ons a p p e a r in T a b l e s 1, 2 
a n d 3 r e s p e c t i v e l y / 1 ) A l t e rna t ive fo rmula t ions of t h e 
n o n - d u r a b l e s a n d agg rega te equa t i ons a r e o b t a i n e d 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. 

o m i t t i n g t h e t rans i tory " o t h e r " i n c o m e va r i ab l e 
( Y O P D R - Y O P D R Q ) , f rom t h e p re fe r r ed re la t ion­
ships. T h r e e a d d i t i o n a l e q u a t i o n s therefore a p p e a r i n 
T a b l e s 2 a n d 3 . 

I n T a b l e 1 t h e du rab l e s e q u a t i o n a p p e a r s t o b e s table 
as t h e es t imat ion p e r i o d is e x t e n d e d , coefficients a n d 
T -va lue s va ry ing only slightly. 

I n cont ras t , t he resul ts of T a b l e 2 show t h a t t he p r e ­
fer red n o n - d u r a b l e s e q u a t i o n is less s table , a n d i n 
pa r t i cu l a r , t h e t rans i to ry " o t h e r " i n c o m e va r i ab le be ­
comes q u i t e insignif icant w h e n es t imat ion pe r iod ( I I I ) 
is used . W h e n this va r i ab l e is o m i t t e d f rom t h e regression 
t h e e s t ima ted coefficients a n d T -va lue s a p p e a r m o r e 
s table . T h e deg ree of au toco r r e l a t i on of t h e res iduals is 
also r e d u c e d w h e n this omission is m a d e . 

T h e m a j o r c o m p o n e n t of agg rega te c o n s u m p t i o n 
e x p e n d i t u r e (as defined h e r e ) is e x p e n d i t u r e o n n o n ­
d u r a b l e goods . I t w o u l d therefore seem reasonab le t o 
expec t t he agg rega te e q u a t i o n t o b e i m p r o v e d by t h e 
r e m o v a l of ( Y O P D R - Y O P D R Q ) . I n fact , t h e signific­
ance of this va r i ab le increases w h e n the or ig ina l e s t ima­
t ion pe r iod is l e n g t h e n e d , b u t it t h e n falls substant ia l ly 
w i t h t h e a d d i t i o n of four m o r e observat ions . I n t h e 
process t h e coefficient doub les a n d t h e n rever ts t o its 
fo rmer va lue . T h e s e shifts suggest some i n h e r e n t in­
stabili ty of t h e re la t ionsh ip w h e n t rans i tory i n c o m e is 
r e t a ined . 

( 2 ) STRUCTURAL STABILITY 

Superficially, t he p re fe r r ed du rab l e s e q u a t i o n a p p e a r s 
reasonably s table , b u t t h e r e is some d o u b t i n t h e case 
of t he p re fe r red n o n - d u r a b l e s a n d agg rega te equa t ions . 
F o r t h e la t te r two categories t h e omission of t h e t r a n ­
sitory " o t h e r " i n c o m e var iab le results in " a l t e r n a t i v e " 
re la t ionships . 

T h e p re fe r r ed du rab le s e q u a t i o n , a n d t h e p re fe r red 
a n d a l t e rna t ive n o n - d u r a b l e s a n d agg rega te equa t i ons 
a r e each subjec ted t o a fo rmal test of stabili ty. T h e 
C h o w T e s t e m p l o y e d by D e a n e a n d G i l e s ( 2 ) c a n n o t b e 
used h e r e in t h a t fo rm, as t h e difference b e t w e e n the 
n u m b e r s of observat ions in a n y p a i r of pe r iods ( I ) , ( I I ) 
a n d ( I I I ) is less t h a n t h e n u m b e r of p a r a m e t e r s t o b e 

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



P e r i o d * * C o n s t a n t Si S 2 Ss Y T P D R Q 

( I ) 3 .4943 — 6 . 1 6 5 0 — 3 . 1 3 6 8 — 3 . 4 5 6 9 0 .06863 ( I ) 
(7 .51) (5 .97) (5 .49) (4 .08) 

( H ) 14.344 — 6 . 3 6 4 8 — 3 . 1 2 5 4 — 3 . 5 1 3 0 0.06032 ( H ) 
(8 .38) (6 .08) (6 .23) (4 .16) 

( I I I ) 35.329 — 6 . 2 2 0 8 — 3 . 0 2 6 2 — 3 . 3 2 4 3 0 .04458 ( I I I ) 
(8 .15) (5 .68) (5 .79) (4 .36) 

* T h e symbols used a r e descr ibed in t h e A p p e n d i x . T -va lue s a p p e a r i n pa ren theses . 
— 2 

T h e figures i n b racke t s a r e t h e partial R va lues for given seasonal i ty a n d cons t an t t e rm. See G o l d b e r g e r ( 5 ) , C h a p t e r 4 . 

T h e es t imat ion pe r iods a r e as descr ibed i n t h e text . 

T A B L E 2 * 
C O N S U M P T I O N O F N O N - D U R A B L E 

( $ mi l l ion) 

P e r i o d * * C o n s t a n t Si S 2 S 3 
Y S P D R Q Y O P D R Q 

( I ) 722.37 — 5 8 . 7 4 4 — 3 5 . 8 8 4 - 4 4 . 5 2 6 0 .75538 0 .36755 ( I ) 
(24 .31) (16.75) (20 .02) (10 .57) (4 .97) 

( I ) 1,258.0 - 4 9 . 1 0 4 — 3 6 . 1 6 0 - ^ 4 5 . 2 8 8 0.57687 0 .32783 ( I ) 1,258.0 
(21.09) (14 .53) (17 .61) (10 .88) (3 .86) 

( I I ) 726.63 — 4 8 . 9 7 6 — 3 6 . 1 5 1 - - 4 5 . 1 7 9 0.74825 0 .37049 ( I I ) 
(25 .24) (17.44) (22 .09) (15 .14) (5 .12) 

( I I ) 1,092.1 — 4 9 . 4 4 8 — 3 6 . 4 0 6 — 4 5 . 1 5 5 0 .62358 0.31286 ( I I ) 1,092.1 
(21 .41) (14 .73) (18 .51) (14 .67) (3 .71) 

( H I ) 1.475.1 — 5 0 . 4 3 2 — 3 6 . 4 6 8 — 4 5 . 0 6 0 0 .54106 0.28853 ( H I ) 
(20 .79) (13.93) (17.43) (14 .56) (3 .12) 

( H I ) 1,498.0 — 5 0 . 6 0 7 — 3 6 . 6 3 2 - 4 5 . 1 9 4 0 .52733 0 .28330 ( H I ) 1,498.0 
(21 .08) (14 .12) (17 .62) (16 .26) (3 .09) 

* T h e symbols used a r e descr ibed in t h e A p p e n d i x . T -va lues a p p e a r i n pa ren theses . 
— 2 

T h e figures i n b racke t s a r e t h e partial R values for given seasonal i ty a n d cons t an t t e rm. 
T h e es t imat ion pe r iods a r e as descr ibed in t he tex t of t he p a p e r . 

C O N S U M P T I O N O F D U R A B L E 
( $ million.) 



GOODS: RTDR DEPENDENT 

M L , PCD 

PC 

RHDF 

PCD 
— 2 
R 

C.V. D.W. S.R. W. 

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] 

0.04447 —70.194 1.8666 0.928 3.06 2.01 1.18 153.11 
(7.63) (5.36) (7.57) [0.883] 

i 

I 

GOODS: RTNR DEPENDENT 

YOPDR-
YOPDRQ VE 

PCN 

PC 

— 2 
R C.V. D.W. S.R. W. 

0.37892 3.5344 — 773.55 0.985 1.22 2.40 0.03 136.21 
(3.24) (5.79) (3.41) [0.977] 

3.1325 —1,220.5 0.980 1.42 1.94 1.53 106.42 
(4.51) (5.81) [0.969] 

0.35459 3.4362 — 744.20 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] 



A G G R E G A T E C O N S U M P T I O N 

Period** Constant Si s2 S 3 Y S P D R Q Y O P D R Q 

(I) 1,043.2 —56.012 —4-1.218 —48.986 0.54274 0.55530 (I) 1,043.2 
(26.93) (17.19) (20.98) (4.36) (6.98) 

(I) 1,502.0 —56.370 -4-2.049 - 4 9 . 6 6 9 0.36873 0.53268 (I) 1,502.0 
(26.33) (17.32) (20.87) (5.14) (6.56) 

( I I ) 377.90 —55.806 —39.204 - ^ 8 . 5 2 9 0.78815 0.54690 

( I I ) 
(24.73) (16.31) (20.42) (11.00) (6.30) 

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

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

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

* T h e 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. Tha t is, in every case 
there would be a negative number of degrees of freedom. 
An alternative test is offered by Chow for such a 
s i tua t ion / 3 5 

The statistic: 

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

n . = original number of observations 
p = number of parameters 
m = number of additional observations, such that 

m < p 
A = sum of the squares of the residuals from a 

regression on the (n + m) observations 
B = sum of the squares of the residuals from a 

regression on the n observations. 

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 C 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. 

On the basis of the tabulated values the preferred 
durables equation may be judged structurally stable, 
as may the "alternative" non-durables equation. The 
fact that the preferred non-durables estimate is judged 
unstable in two of the three tests confirms the results 
of Table 2, and suggests a revision of preference in this 
case. 

TABLE 4 

Periods 
Durables 
Preferred 

Non-Durables 
Preferred Alternative Preferred 

Aggregate 
Alternative 

( I ) , ( I I ) 0.88 0.37 1.36 3.44** 9.99* 
( I ) , ( H I ) 2.06 4.34* 2.21 4.49* 5.10* 

( I I ) , ( I I I ) 2.67 6.63* 2.57 4.19* 0.74 

(3) See Chow (1) , especially p. 598 and p. 604. 
( 4 ) Tests with similar but slightly modified aggregate equations 

yield no better results. 



E X P E N D I T U R E : R T R D E P E N D E N T 
($ million) 

Y O P D R - P C I — 2 
Y O P D R Q V E R C .V. D . W . S.R. W . Y O P D R Q 

P C 

0.24673 3.8924 — 993.51 0.984 1.16 2.30 1.09 167.36 
(1 .69) (5 .65) (3 .22) [0 .973] 

127.47 3.7135 — 1 , 3 6 9 . 8 0 .983 1.196 2.25 0.00 127.47 
(5 .27) (6 .23) [0 .971] 

146.49 0.48185 4 .1858 — 438.53 0 .983 1.26 2.27 0.33 146.49 
(4 .34) (5 .78) (2 .11) [0 .972] 

124.41 
(4 .34) 

4 .0726 — 836.28 0.973 1.60 1.41 0.02 124.41 
(4 .43) (3 .52) [0 .956] 

133.35 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] 

1.57 1.71 122.30 
(2-13) 

4 .6069 
(5 .61) 

—1,111 .6 
(6 .92) 

0.974 
[0 .957 ] 

1.57 1.71 0.05 122.30 

T h e decision is less obvious w i t h t h e agg rega te e q u a ­
t ion. T h e p re fe r red es t ima te fails t h e C h o w T e s t ( a t t h e 
5 p e r c e n t level) in e a c h of t h e t h r e e cases, whi le t h e 
a l t e rna t ive e q u a t i o n fails twice. T h e a l t e rna t ive e s t ima te 
m a y b e a l i t t le m o r e s table t h a n t h e p re fe r red re la t ion­
ship . T h e fact t h a t n e i t h e r e s t ima te is obviously s table 
suggests t h a t m o r e re l iable e x p l a n a t i o n m a y b e o b t a i n e d 
f rom t h e p re fe r red d u r a b l e s e q u a t i o n a n d t h e a l t e rna t ive 
n o n - d u r a b l e s e q u a t i o n t h a n f rom e i the r of t h e agg rega te 
e q u a t i o n s / 4 ) 

( 3 ) FORECASTING PERFORMANCE 

T h e forecas t ing p e r f o r m a n c e s of t he p re fe r r ed e q u a ­
tions as e s t ima ted f rom pe r iods ( I ) a n d ( I I ) a r e c o m ­
p a r e d , a n d in t h e case of t h e n o n - d u r a b l e s a n d aggre ­
ga t e equa t i ons a d d i t i o n a l compar i sons a r e m a d e w i t h 
t he a l t e rna t i ve es t imates . T w o measu re s a r e used in t h e 
c o m p a r i s o n s : p e r c e n t a g e res iduals , a n d t h e r o o t m e a n 
squa re e r ro r of forecast ( R . M . S . E . ) . 

I n c o m p u t i n g t h e forecasts, a l l owance is m a d e for 
the au toco r re l a t ion of t h e r e s i d u a l s / 5 ) Le t the re la t ion­
ship to b e e s t ima ted f rom T observa t ions b e : 

k 
y t = a + S bi x l t 4 - e t (1 ) 

i=l 

e t = p e t _ ! 4 - u t ( 2 ) 

T h a t is, t he e r rors ( e t ) follow a first-order a u t o -
regressive p r o c e s s / 6 ) w h e r e u t obeys al l of t h e o rd ina ry 
least squares ( O . L . S . ) a ssumpt ions , in p a r t i c u l a r t h a t 
of serial i n d e p e n d e n c e . Fo l lowing M a l i n v a u d / 7 ) p r e ­
dic t ions a r e m a d e a c c o r d i n g t o : 

y P T + f = a * + S b , * X 1 T + f + e * P T + f ( 3 ) 
i=l 

w h e r e 

e * p

T + f = p e T * ; f = 1 

= / > > T + ( - 1 ; f = 2, 3, - - - (4 ) 

A n asterisk deno tes a n O . L . S . e s t imate , a n d p is t h e 
first coefficient of t he empi r i ca l co r r e log ram cor rec ted 
for bias as suggested by Wal l i s (8 ) : 

; = T ( H D . W . ) / ( T - 2 ) ( 5 ) 

( 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. 

(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. 



T a b l e 5 con ta ins t h e forecast d a t a for t h e p re fe r red 
du rab le s equa t i on . W i t h t he excep t ion of t h e 1971(1 ) 
q u a r t e r t h e forecasts for 1971 p r o d u c e d by the pe r iod 
( I I ) e s t ima te a r e m o r e a c c u r a t e t h a n those f rom the 
p e r i o d ( I ) e s t imate . T h i s is n o t surpr is ing, as t he fo rmer 
e s t ima te is based o n in fo rma t ion m o r e r ecen t re la t ive 
t o t h e forecast pe r iod . 

T A B L E 5 
D U R A B L E S F O R E C A S T S * 

Actual % Residuals 
( I ) ( I I ) 

1 9 7 0 ( 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 — 1 1 . 1 8 4 3 — 9.2866 

R . M . S . E . = 0.0546 0.0536 
(0 .0551) (0 .0535) 

* A d j u s t m e n t is m a d e for first-order a u t o c o r r e l a t i o n . 

T h e forecast d a t a for n o n - d u r a b l e s a p p e a r in T a b l e 6. 
F o r b o t h t h e p re fe r red a n d a l t e rna t i ve equa t ions , t h e 
p e r i o d ( I ) es t imates a r e a litt le be t t e r t h a n those f rom 
pe r iod ( I I ) . T h e R . M . S . E . va lues suggest t h a t t h e 
a l t e rna t ive e e q u a t i o n p r o d u c e s forecasts w h i c h a r e 
super io r to those of t h e p re fe r red e q u a t i o n in e i the r 
per iod ( I ) o r ( I I ) . T h a t is, inc lus ion of t rans i tory 
" o t h e r " i n c o m e adverse ly affects forecas t ing p e r f o r m ­
ance , pa r t i cu la r ly d u r i n g 1971. A revision of p re fe rence 
is fu r the r conf i rmed by these results . 

T h e agg rega te forecast d a t a a p p e a r i n T a b l e 7. T h e 
p a t t e r n s w h i c h e m e r g e a r e v i r tua l ly iden t i ca l t o those 
for t h e n o n - d u r a b l e s equa t ions . E x c e p t i o n s a r e t h a t t h e 
p re fe r red e q u a t i o n bea ts t he a l t e rna t ive e q u a t i o n over 
pe r iod ( I ) , a n d t h a t for t he l a t t e r e q u a t i o n , t h e pe r iod 
( I I ) e s t ima te bea t s t h a t for p e r i o d ( I ) . T h e pe r iod ( I I ) 
forecasts conf i rm a revision of e q u a t i o n preferences by 
o m i t t i n g t rans i to ry " o t h e r " i n c o m e . 

T h e forecast va lues of agg rega t e c o n s u m p t i o n f rom t h e 
agg rega te e q u a t i o n a n d f rom t h e t w o d i saggrega ted e q u a ­
tions a r e c o m p a r e d i n T a b l e 8. T h e equa t i ons u s e d a r e 
t h e p re fe r red du rab l e s a n d a l t e r n a t i v e n o n - d u r a b l e s a n d 

T A B L E 6 
N O N - D U R A B L E S F O R E C A S T S 

Actual % Residuals 
Preferred 

% 
Alternative 

( I ) ( I D ( I ) ( I I ) 

1 9 7 0 ( 3 ) 371 .1049 — 0 . 6 7 7 1 1.1795 
1 9 7 0 ( 4 ) 418 .7207 0.2727 — 1.9537 — 
1971(1 ) 345 .4136 — 6 . 9 9 8 5 — 6 . 8 4 4 4 — 4 . 0 8 7 2 - 5 . 2 0 4 9 
1 9 7 1 ( 2 ) 367.8302 —6.4051 — 6 . 7 9 6 9 — 1 . 8 3 7 7 - 2 . 4 6 2 3 
1971(3 ) 364.0157 — 6 . 6 9 9 0 — 7 . 1 2 2 0 — 1 . 9 5 2 5 - 2 . 8 1 8 1 
1971(4 ) 418 .7849 — 7 . 0 5 0 6 — 7 . 5 0 0 0 — 1 . 6 6 8 1 - 2 . 4 5 8 9 

R . M . S . E . = 0.0546 0.0711 0.0222 0.0331 
(0 .0468) (0 .0569) (0 .0225) (0 .0345) 

* A d j u s t m e n t is m a d e for first-order au tocor re l a t ion . 

T A B L E 7 
A G G R E G A T E F O R E C A S T S * 

Actual % Residuals 
Preferred Alternative 

( I ) ( I D ( I ) ( I I ) 
1 9 7 0 ( 2 ) 412.3501 3.8528 6.0802 
1 9 7 0 ( 3 ) 401 .9937 2.2741 4 .2589 
1 9 7 0 ( 4 ) 456 .4630 3.8200 — 5.5372 — 
1 9 7 1 ( 1 ) 375.4967 — 1 . 3 8 1 3 — 5 . 9 5 6 8 1.4359 — 4 . 2 3 9 7 
1 9 7 1 ( 2 ) 398 .0994 — 0 . 5 6 3 1 — 5 . 4 4 8 9 2.6353 — 0 . 5 2 3 4 
1 9 7 1 ( 3 ) 394.8941 — 0 . 6 9 6 7 — 5 . 3 4 3 8 2.4911 — 1 . 4 5 8 2 
1 9 7 1 ( 4 ) 450 .7533 —1.7331 — 6 . 8 0 8 8 2.0064 — 1 . 5 1 5 5 

R . M . S . E . = 0 .0248 0 .0598 0.0397 0 .0226 
(0 .0238) (0 .0545) (0 .0343) (0 .0229) 

* A d j u s t m e n t is m a d e for first-order au tocor re l a t ion . 



TABLE 8 
AGGREGATION vs. DISAGGREGATION* 

Actual Period (I) Period (II) Actual 
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 

R.M.S.E. = 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.M.S.E. and the randomness of the residuals. Both 
approaches yield strongly biased residuals in period ( I I ) , 
the R.M.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 T H E 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 
(II) 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. (s.r.m.p.c.) and long-run m.p.c. 
(l.r.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 

(YTPDR) 

Non-Durables Aggregat s Durables 

(YTPDR) (YSPDR) (YOPDR) (YSPDR) (YOPDR) 

s.r.m.p.c. 0.0106 0.1098 0.0551 0.1038 0.0794 
l.r.m.p.c. 0.0729 0.3446 0.1729 0.3257 0.2492 
e s 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. 



l agged response p a t h of c o n s u m p t i o n e x p e n d i t u r e t o a 
c h a n g e i n m o n e t a r y o r fiscal policy. 

T h e equa t i ons a l low for a n u m b e r of policy ac t ions . 
E a c h d e p e n d e n t v a r i a b l e is affected by t a x r a t e changes 
v i a t h e disposable i n c o m e var iables . I n add i t i on , t h e 
du rab l e s e q u a t i o n al lows for d i rec t inf luence by h i r e -
p u r c h a s e policy a n d m o n e t a r y policy. I n a full m o d e l 
e n v i r o n m e n t e a c h of these equa t i ons becomes affected 
by less d i rec t policy changes , t h o u g h t h e effects b e c o m e 
d i lu t ed in w o r k i n g t h r o u g h t h e system. 

As a n e x a m p l e of t h e lagged responses involved, a 
simplified s imu la t ion e x p e r i m e n t is p e r f o r m e d to invest i­
ga t e t h e effect of a c h a n g e in i n c o m e t a x p a y m e n t s o n 
t he e s t ima ted du rab le s a n d n o n - d u r a b l e s expend i t u r e . 
O n c e a g a i n t he pe r iod ( I I ) revised p re fe rence dis­
agg reg a t ed equa t ions a r e used . 

A hypo the t i ca l i ncome t a x cu t of 10 p e r c e n t is m a d e ( 8 > 
in 1 9 6 6 ( 2 ) a n d m a i n t a i n e d un t i l 1 9 7 1 ( 4 ) . T h i s is 
ach i eved by separa te ly r e d u c i n g t h e v a l u e of t a x pay ­
m e n t s ( n e t of re funds) o n salary a n d w a g e i n c o m e , a n d 

(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". 

o n o t h e r sources by 10 pe rcen t , q u a r t e r by q u a r t e r . R e a l 
i n c o m e series a r e o b t a i n e d by def la t inig t h e modif ied 
" m o n e y " i n c o m e series by t h e consumer s ' p r i ce index. 
P e r m a n e n t rea l i n c o m e series a r e fo rmed as before as 
e i g h t - q u a r t e r w e i g h t e d m o v i n g averages . 

" C o n t r o l " a n d "po l i cy" es t imates a r e o b t a i n e d by 
subs t i tu t ing t h e or ig inal p e r m a n e n t i n c o m e a n d m o d i ­
fied p e r m a n e n t i n c o m e series respect ively i n to t h e dis­
agg rega t ed equa t ions . T h e s imula t ion is over-simplified 
in t h a t i t is based o n a single e q u a t i o n m o d e l in e a c h 
case a n d ignores t he in te rac t ions t h a t w o u l d arise i n a 
full s imu l t aneous system. Nonethe less , i t serves to give 
a c r u d e m e a s u r e of t h e lags likely t o b e invo lved a n d 
t h e response p a t h s of t h e t w o d e p e n d e n t var iab les . 

T h e cons t ruc t ion of t h e p e r m a n e n t i n c o m e var iab les 
a t t r ibu tes a w e i g h t of 0.176 to c u r r e n t rea l pe r sona l 
d isposable i n c o m e . W h e n the regression coefficient is 
t a k e n in to a c c o u n t t he ini t ia l i m p a c t of a t a x c u t will 
be r a t h e r small . T h e e ight q u a r t e r m o v i n g a v e r a g e 
impl ies a de layed b u i l d - u p i n response t o t h e pol icy 
c h a n g e . As is n o t e d b y D e a n e a n d G i l e s / 9 5 tests w i t h 
a l t e rna t ive we igh t s a n d l ag l eng ths suggest t h a t t he 
cons t ruc t ion of t he p e r m a n e n t i n c o m e v a r i a b l e is reason­
ab le for t h e e s t ima t ion pe r iods u n d e r inves t iga t ion . 
Cer ta in ly , a n e i g h t - q u a r t e r a v e r a g e does n o t a p p e a r t o 
be too long. 

( 9 ) Deane and Giles, op. cit. 
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T h e effects of t h e t a x c u t o n R T D R a n d R T N R m a y b e 
seen in T a b l e 10. T h e differences ( R T D R * * - R T D R * ) 
a n d ( R T N R * * - R T N R * ) m e a s u r e responses a n d 
a p p e a r in G r a p h s 2 a n d 3 respectively. 

T h e responses b u i l d - u p u n t i l 1 9 6 8 ( 1 ) as is a n t i c i p a t e d 
f rom t h e e i g h t - q u a r t e r cons t ruc t ion of t h e p e r m a n e n t 
i n c o m e var iab les . F r o m t h e n o n t h e revised p e r m a n e n t 
i n c o m e series c o n t a i n only revised t a x d a t a — t h e old d a t a 
h a v e b e e n "left b e h i n d " . 

T h e responses t h e n follow genera l ly u p w a r d s loping 
p a t h s . A perfec t ly ho r i zon ta l p a t h w o u l d imp ly a con­
s t an t difference ( m e a s u r e d o n the ver t ica l axis) be tween 
the " c o n t r o l " a n d "po l i cy" solut ions for t h e d e p e n d e n t 
va r i ab le . T h i s possibility is p r e c l u d e d by v i r tue of t h e 
fact t h a t t h e rea l gross i n c o m e series a r e n o t hor izon ta l , 
as m a y b e seen i n G r a p h 1. 

L e t Y be gross i n c o m e , a n d let Y<j* a n d Yd** be dis­
posab le i n c o m e p r i o r t o a n d subsequen t t o t h e policy 
c h a n g e . T h e n if t h e o n e - q u a r t e r c h a n g e in Y is AY, 
t h e i n e q u a l i t y — 

E F F E C T S O F T H E T A X C U T 

A Y d** > | A Y a (6 ) 

h o l d s . ( 1 0 ) T h a t is, a c h a n g e i n gross i n c o m e f rom o n e 
q u a r t e r to t h e n e x t gives rise t o a l a rge r c h a n g e in 
disposable i n c o m e s u b s e q u e n t to t h e t a x c u t t h a n p r i o r 
to it . T h e s e c h a n g e s a r e t r a n s m i t t e d to t h e p e r m a n e n t 
i n c o m e va r i ab l e w h e r e a n y s u d d e n shifts a r e effectively 
s m o o t h e d , a n d the i r timing r e t a r d e d s o m e w h a t . T h e s e 
series t h e n d e t e r m i n e c o n s u m p t i o n e x p e n d i t u r e , a n d 
so t h e t i m e p a t h of t h e l a t t e r s u b s e q u e n t to t h e t a x cu t 
c a n b e e x p e c t e d t o d iverge over t i m e f rom t h a t p r i o r to 
t h e cu t . 

T h e e x t e n t of t h e d ive rgence is d e t e r m i n e d by t h e 
m o v e m e n t s i n gross i n c o m e , t h e w e i g h t i n g p a t t e r n of 
p e r m a n e n t i n c o m e , a n d a n y changes i n t he t a x r a t e . 

E a c h of t h e response p a t h s exhibi ts a p l a t e a u b e t w e e n 
1968(1 ) a n d 1 9 7 0 ( 3 ) , w i t h only g r a d u a l u p w a r d s lope 
co r r e spond ing t o t h e sl ight u p w a r d t r e n d in t h e gross 
i n c o m e series. 

T h e s teeper po r t i ons of t h e response p a t h s b e t w e e n 
1 9 7 0 ( 4 ) a n d 1971(2 ) mos t p r o b a b l y reflect t he i n c o m e 
t a x 10 p e r c e n t su rcha rge . O u r 10 p e r c e n t c u t is t h e n 
m a d e f rom a l a rge r t a x p a y m e n t , so t h e abso lu te changes 
in disposable i n c o m e will b e even greater d u r i n g this 
pe r iod t h a n they w o u l d h a v e been o therwise . T h e lif t ing 
of t he su rcha rge impl ies a r e d u c t i o n of t he t a x p a y m e n t 
f rom w h i c h o u r 10 p e r c e n t is cu t , so t h e abso lu te changes 
in disposable i n c o m e will b e less t h a n w o u l d o therwise 

RTDR* RTDR** RTNR* RTNR** 

1966(2 
( 3 
( 4 

1967(1 
(2 
(3 
( 4 

1968(1 
(2 
(3 
( 4 

1 9 6 9 ( 1 
(2 
(3 
(4 

1970(1 
(2 
(3 

( 4 ; 
1971(1 

(2 
(3 
( 4 

36.340 
37 .629 
41.041 
32 .984 
34.502 
32.201 
35.679 
30.753 
32.632 
31.762 
35.686 
30.080 
33.607 
34.585 
41.122 
32.759 
38.664 
37.749 
42 .887 
33.217 
36.957 
37.117 
42 .563 

36.442 
37.829 
41 .333 
33 .365 
34.943 
32.703 
36.245 
31.372 
33 .246 
32.373 
36 .304 
30.698 
34.233 
35.215 
41 .760 
33.413 
39 .330 
38.425 
43 .607 
33.983 
37.856 
38.008 
43.482 

356.100 
352.963 
406.598 
344.698 
341.032 
336.273 
387.054 
338.985 
351.706 
340.937 
391.758 
342.949 
358.470 
352.658 
411 .424 
355.537 
368.239 
368.361 
414 .282 
363.018 
378.407 
375.039 
429 .948 

356.946 
354 .633 
409 .062 
347.878 
344.720 
340.483 
391.813 
344.209 
356.912 
346.113 
397.005 
348.250 
363.973 
358.202 
416 .955 
361.190 
373.998 
374 .240 
420 .686 
369.735 
385.465 
382.258 
437 .380 

(10) For a given tax rate. 

* E s t i m a t e d w i t h t h e or ig ina l t a x d a t a . 
* * E s t i m a t e d w i t h t h e post-pol icy c h a n g e t ax d a t a . 

h a v e been t h e case. T h e r e f o r e , t h e slopes of t h e response 
p a t h s shou ld b e r e d u c e d . T h e r e m o v a l of t h e t a x sur­
c h a r g e in J u l y 1971 does i n fact h a v e such a n effect in 
1971 (3) a n d 1971 ( 4 ) , t h e du rab l e s response b e i n g some­
w h a t m o r e p r o n o u n c e d t h a n t h a t for n o n - d u r a b l e s i n 
1 9 7 1 ( 3 ) . P r e s u m a b l y th is difference s tems f rom t h e use 
of t h e agg rega te i n c o m e va r i ab l e in t h e du rab l e s e q u a ­
t ion a n d d i saggrega ted var iab les in t h e n o n - d u r a b l e s 
equa t ions . 

T w o results a r e of p a r t i c u l a r interest . T h e coefficients 
in t h e e s t ima ted e q u a t i o n s imply t h a t a 10 p e r c e n t t a x 
c u t will give rise t o a n i m p a c t response of $0,102 mi l l ion 
(0 .28 p e r c e n t ) in R T D R a n d of $0 ,846 mil l ion (0 .24 
p e r c e n t ) in R T N R . T h e s e responses rise t o $0,619 
mi l l ion (2 .01 p e r c e n t ) a n d $5 ,224 mi l l ion (1 .54 p e r c e n t ) 
respectively by t he e n d of t h e e igh t q u a r t e r " p h a s e - i n " 
pe r iod . Al te rna t ive ly , t h e effect of t h e response m a y b e 
m e a s u r e d in t e r m s of a r e t u r n t o t h e t a x rece ip ts " los t" 
by t h e g o v e r n m e n t . T h e i m p a c t pe r iod loss is $9,845 
mil l ion, c o m p a r e d w i t h a r e t u r n ( i n t e r m s of increased 
spend ing o n b o t h d u r a b l e s a n d non -du rab l e s ) of $0 ,948 
mi l l ion (9 .63 p e r c e n t ) . By 1968(1 ) t h e to ta l loss is 
$87,651 mil l ion, c o m p a r e d w i t h a 33.25 p e r c e n t r e t u r n 
to ta l l ing $29,144 mil l ion. W h i l e these figures a r e d e p e n ­
d e n t u p o n t h e p a r t i c u l a r set of d a t a used , they n o n e ­
theless give some ind ica t ion of t h e o rde r s of m a g n i t u d e 
involved w h e n such a pol icy c h a n g e is m a d e . 
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( 5 ) 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. T h e 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. I t 
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 

T h e fol lowing n o t a t i o n is used in this p a p e r : 
M l V o l u m e of money , def ined as t h e s u m of c u r r e n c y p lus t r a d i n g b a n k s ' d e m a n d deposi ts ( exc lud ing 

g o v e r n m e n t depos i t s ) , $ m . 

P G C o n s u m e r s ' p r i ce index , all g roups , base 1965 = 1.000. 

P C D C o n s u m e r s ' p r ice index , al l du rab l e s excep t au tomobi les , base 1965 = 1.000. 

P C I I m p l i c i t re ta i l t r a d e p r i ce deflator , defined as t h e r a t io R T / ( ( R T N / P C N ) + ( R T D / P C D ) ) , base 
1965 = 1.000. 

P C N C o n s u m e r s ' p r i ce index , non -du rab l e s , base 1965 = 1.000. 

R H D F V a l u e of d u r a b l e goods ( exc lud ing m o t o r vehicles a n d p l a n t a n d m a c h i n e r y ) financed u n d e r h i r e -
p u r c h a s e ag reemen t s , $ m . 

R T D R R e a l re ta i l t r a d e tu rnove r , all du rab le s ( exc lud ing a u t o m o b i l e s ) , $m. Def la t ion is by P C D . 

R T N R R e a l re ta i l t r a d e tu rnove r , non -du rab l e s , $ m . Def la t ion is by P C N . 

R T R R e a l re ta i l t r a d e tu rnove r , to ta l , $ m . Def la t ion is by P C . 

Si Seasonal d u m m y v a r i a b l e ; = 1 in c a l e n d a r q u a r t e r i ; = 0 e lsewhere . 

V E Notif ied vacancies , as a t e n d of q u a r t e r , 000 persons . 

Y O P R R e a l pe r sona l i n c o m e o t h e r t h a n salaries a n d wages , $ m . Def la t ion is by P C . 

Y O P D R R e a l pe r sona l d isposable i n c o m e o t h e r t h a n salaries a n d wages , $m. Def la t ion is by P C . 

Y S P D R Q P e r m a n e n t rea l pe r sona l disposable i n c o m e o t h e r t h a n salaries a n d wages , def ined a s : 

0.176 2 ( 0 . 9 ) 1 Y O P D R _ 4 ; $ m . 
i=o 

Y S P R R e a l pe r sona l sa lary a n d w a g e income , $ m . Deflat ion is by P C . 

Y S P D R R e a l pe r sona l d isposable salary a n d w a g e income , $ m . Def la t ion is by P C . 

Y S P D R Q P e r m a n e n t real pe r sona l disposable salary a n d wage income , defined a s : 

0 .176 5 ( 0 . 9 ) J Y S P D R _ , ; $ m . 
i = o 

Y T P R T o t a l real pe r sona l i ncome , defined as ( Y S P R + Y O P R ) , $m. 

Y T R D R T o t a l r ea l pe r sona l d isposable i ncome , defined as ( Y S P D R 4 - Y O P D R ) , $ m . 

Y T P D R Q P e r m a n e n t rea l to ta l pe r sona l d isposable i ncome , defined a s : 

0.176 S ( 0 . 9 ) 1 Y T P D R _ , ; $ m . 
i = o 

C . V . Coefficient of v a r i a t i o n ( % s t a n d a r d e r r o r of e s t i m a t e ) . 

D . W . D u r b i n - W a t s o n statist ic. 
_ 2 

R Coefficient of D e t e r m i n a t i o n , cor rec ted for degrees of f reedom. 

S.R. Sign Reve r sa l T e s t Stat is t ic , as p roposed by T h o m a s a n d Wal l i s ( 7 ) . 

W . Mul t i co l l inea r i ty ind ica to r , as p roposed by F a r r a r a n d G l a u b e r ( 4 ) . 
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