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Abstract

U sing quarterly data for the last four decades, we test a num ber of
traditional assum ptions albout aggregate consum erbehaviour n the UK,
w ith regard o the order of mtegration of the tim e series, the ncom e
elbsticity of consumption and the sability of the param eters of the
consum ption fimction. T all cases, m odification of these assum ptions

now gopears to be necessary.

JEL C Jassification: E21



1. nhtroduction

Tisnow two decades since Davidson etal. (1978) ntroduced the m odel of consum er expendiure
w hich hasbeocom e the tam plate forem piricalw ork on aggregate UK consum ption, and the quantity
of data avaibblke isnow tw ioe as Jarge as thatw ith which the original paper dealt. In this paperw e
w ill use data g up t© 1997 t© testsom e of the underlying assum ptions of the DHSY m odel
w hich are usually teken forgrantad:

» That lncom e and consum ption are difference sationary ather than trend stationary, <o that the
dopropriatew ay t© m odel consum ption isby ushg the enor correction isom orphian .

e Thatthe Jong mn incom e elasticity of consum ption is equal o one.

» That there is no trend I the determ Tnistc com ponent of the consum ption fincton, 1e., that the
propensity t© consum e out of ncom e 1n the seady sate s constant, exospt pethaps for som e

Seasonal varatdon.

These assum ptions are m ore than just theoretical curiosa: if it tums out that arty of them is
unjustfied then taditonal DHSY 4ype models of consumption used, for exampl, I
m acroeconom o forecasts will be m ispecified, bringhg o queston the relsbility of thelr
predictons. They also I ply strong clain s about the sability and sim plicity consum er preferences:
that the param eters of the representative consum ers hitertam poral utility fimction are constant, and
that this fimction is sin ple enough t© delver a unit noom e ebstcity. Ttwould be a ran arkable
findng if consum erpreferences w ere dam onstrated t© com ply w ith these restrictions over the four
decades forw hich data exist.

Section 2 of the paper presents an overview of the characteristics of the tim e series data used
stendard consum pton functions. The focus of attention is particularly on ferences about the order
of mtegration of the series, using both the traditional D ickey-Fullerm ethodology and m ore recent
testswhich allow form ore com plexity  the determ Tnistic com ponents of the series. Section 3 then
presents a stmictural econam etricm odelw hich is consistentw ith the findings 1 section 2 and w hich

pem is tests of assum ptions about the stucture of the aggregate consum pton functon.



2.Long-Run Trends in Tncom e and C onsum ption

V isual nspection of noam e and consum ption tim e series for the Jast four decades suggests that
they are sationary around a determ Tnistic trend. Figure 1 plots tw o of the series which w i1l feature
I the econam etric m odel: the Jogaritti s of real unadjisted nondurable consum ption. (@) and real
unadijisted personal disposebe aome (1), Bken fiom Econom ic Trends! This suspicion is
confim ed by stendard A ugm ented D ickey-Fullertests (Tables 1-2), which indicate thatthe null that
the series are I(1) can be repoted atthe 5% Jevel. H ow ever, there are substential departures from

this trend 1n them ddke of the sam ple period. Th the early 1970s (from aboutthe tim e of the firstoil
price hike) there is a deterioration 1 the rate of grow th of lhcom e and consum ption ; and I them 11
1980s there is an hcrease I thelr grow th 1ate which ends 1n about 1988. It is therefore not
surprising thatpapersm odelng oom e and consum pton from  the Jate 1960s t© the Jate 1980s (for
exam pl, Carmith and Henley, 1990, and the papers they cie) should mfer or asaum e that these
varidbles are I(1): this is precisely the period n which the series have deviated substentially from

thetr Iong nin trends. The stendard deviations of the tw o variables around their fited w hole-sam ple

Thear trends are as olow s7
1955-1969 1970-1989 1990-1997
C 158% 4 08% 220%
Vi 324% 395% 221%

Th otherw ords, the tw 0 decades which have been ntensvely sudied Tn previous papers represanta
perod of uusually high macmweconom © hsability, giving the (f@le) mmpression that
m acroeconam i tim e series are I(1); the crease 1 sam ple varance 1 the m ¥dle colmn aoove
does notrepresenta pem anent feature of the data. Estin ation over Jonger sam ple periods indicates

the stationarity of these series.

! There isno adjusm ent to v forperceived capital gains or Iosses. The results of using an ncom e m easure
n which such an adjustm ent ism ade are available on request, and are very sim ilar to the ones reported below .
% The determ inistic trends here include a seasonal com ponent.



[Figure 1 and Tables 12 here]

There ram ains the possibility that the deviations from  the Inear trend are partly determ histic, ie.,
that the trend is reaTly non-lnear. Follow Ing the Jogic of Perron (1988), this possibility does not
necessitate the estim ation of stationarity test satstics for c and v: around a non-Inear trend (fwe
could not refect the null of non-stationarity when the non-Inear com ponents w ere cluded 1n the
autoregression, we would end up testing down to the Inear form anyw ay) . H ow ever, there are
other m acroeconam i© tine series for which the inclusion of a non-linear trend does make a
difference to Ihferences about the order of ntegration . O ne exam ple is consum erprice flaton qua
the rate of grow th of the personal conam ption deflator Ap. = Ty, depicted I Figure 22 An
ordhary ADF testdoes not Jead t© repction of the null that Inflation is I(1), buta statonarity test
based on the m ethodology of Leyboume et al. (1995) does Jlead t© such a repction. The test
anpbyed (ported n Table 3) allow s fora an ooth transiton from a low hiflaton mate t© a higher
one 1n the 1970s, and a gn ooth transition back down t© a Jow ermate 1 the 1980s, by testng forthe
sationarity of the residual u, from  the regression :

Te= Ol + Ol t+ [Bo + Bl’t]’SA © + fo+7yrtdSs O+ 24U G+ ue @)
Sa=[l+ep® &) ;S 0=[1+epH )]

where the Q (). are quarterly dumm Jes. This testallow s for senteneous structural breeks @s the
Im itwhen 8 — o0 or1 — o), butdoes not in pose nsentenetty; for finite 6 and 1 the param eters
¢ and 1 represent not breekpoints as such butm dponts h an ooth transitions betw een two Inear
trends. For T, neither of the transitions is insenteneous: 0 = 004 and 1 = 098. The m dpoints are
at 1970() and 1986 (1), nplying a long upward tensiton begiming h the e 1960s and
contnuing untl the m 1 1970s, and a slightly shorter downw ard trensition i the Jate 1980s. The
ADF tatb foru. i5-9 90, which entails refretion of the null thatmt, 5 I(1) atthe 5% level’

* N b. n order to rem ove the seasonal com ponent of Iflation In the figure, it depicts the annual m oving
average of the series used In the regression analysis: ie., the figure plots Ayp/4 and the regressions use Ap.

* N b. the critical values of the test (com puted by M onte-C arlo m ethods) are higher in absolute value than
the ones In Leyboume etal. (1995) because w e are allow Ing fortw o an ooth transitions, not justone.



[Figure 2 and Tablke 3 here]

Tw o otherm acroeconam ic tin e seres w il be usad 1n our consum pton m odel: a m easure of real
personal sectornet financialw ealth ) and real Jending t© the personal sector (o) . T orderto have
a consistent definition of wealth for as Iong a period as possible, we is basad on a national
acoounting definition: it is the stock t© date of gross personal sector saving net of gross personal
sectorphysical Intvesim ent, deflated by the consum erprice defltor (@ A pew ] isequal o "personal
sector financial surplus” n Econom ic Trends) . Tk is this variable which constrans the Jength of the
sam ple on w hich the finalm odel is estim ated, clbservations on w « begiming only i1 1963 . The trend
n thew series is sin ibr o those 1n the ncom e and consum ption series, and the nul that it is T )
can be repeted without recourse t© a gn ooth trensitions m odel (Tablke 4). Forb, a shgle sn ooth
transiton is required, © capture the collapse of real Jending © the personal sector n the 1990s
(argely associted with the house price collBpse and an ergence of negative eguity), which is
evident In Fgure 3. The an ocoth transition param eters are reported I Table 5, along w ith the
sationarity testresults. H ere the txatio isonly 4 64, and the null of nonstationarity can be rejectad
atonly the 103 Jevel (see Leyboume etal., op. cit., Tabk 1); 90 tratos on this varible . later
regressions should be treated w ith som e caution.

[Figure 3 and Tables 4-5 here]

3.TheConsum ption M odel

i) M odel structure

The DHSY consumpton fincton (Qavdson et al, op. cit), and is many subssgquent
m odifications, are designed t© m odel consum ption 1 a w orld of I(l) varibles. The basic form of
this fimcton is:

Ac= BO + Bl'ArJYt_BZ’ [Con ~Ven] + oo+ U Q)

When n = 1 this s an autoregressive distrbuted lbg model of ¢ on v folus varibus extras),
reparam eferised I enorconection fomat wih the Inposition of a unit ebstcity n the



contegrating vector.W henn > 1 the equation represents a restricted n™ order ADL m odel. There
are various theoretical hiterpretatons of such a model, but a common thread t© all is that
consum pton can I the Jong nmn e described by aggregating over housshods behaving according
o a Iifecycle model wih a ¢ £ s. utlity fimction, which ensures that plrmed consum ption is
Proportional to pem anent incom e; the coefficientS,; m easures the spead atw hich consum ers adjust
tow ards an equilibrim  in which seady-state ¢ = y.M ore recentversions of equation ) mclude an
enoroonecton em i finencialw ealth, We, —vinl, allow g consum ers o adjust pending o that
n the seady-sate financial assets are a fixed fraction of haome Price, 1989, W hitley, 1989,
Carnuth and Henley, op. cit.) . San e also include am easure of real Jlending to the personal sector;, ©
allow for the possibility that som e consum ers are creditconstained, and tem s I the real nterest
me (o capture changes 1 the slope of the Iitertam poral budgetconstraint) and flaton.

The greatvariety ofm odel gpecifications which arose 1 the Jate 1980sw as driven by the failure of
sucoessive vinteges o forecast changes I consum er oending I this period. hiterest focusad on
extendng the set of explnatory varables, and fne-ttning thetr definitbons, in order t© produce a
m odel which conectly anticipated the consum er boam . Tn this paper, we wish © explbre two
congctures about the tadibonal model: (1) that the longnm unit elbstoiy restricton is
happroprate, because preferences are notcharacterized by ac E s.utdhty fimction @nd som ething
more general, orexanplke an L E s. fimcton, isneaded)? (i) that the determ istic com ponent of
the m odel has not e constent: som e of the changes 1n consum er spending reflect changes
aggregate behavioural patterms w hich nead to e incorporated hito them odel.

V isual mspection of the consum ption tin e series n Figure 1 suggests that the m ost Iikely periods
for such changes t© have taken place are the early 1970s and them id 1980s, epecilly sheoe these
are alo periods of marked stuctural change 1 the evolution of some of the key potental
explnatory varables, such as Inflation. However, the exisence of non-lnear trends . the
exphlnatory varibles does not entail the exisence of a non-Inear trend n the model of
consum pton conditional on these varables. Forexam ple, itm ightbe the case that the deviations n
consumption from  its lhear trend are due entirely to deviatdons In ncom e and mflaton, the

> See forexam ple D eaton and M uelbauer (1980, page 324) on htertem poralutility finctions.



param eters of the consum ption function ram aining constent throughout. I order t© determ e
w hether the structure of the fimction has changed, w e nead t© estim ate an eguation which allow s
fornon-linearites n the tin e trend.

The form of the fimction which w e shallestin ate isas ollow s:

ENC ENY =NI1 ENW ENB
c=f0 + lei'ct—i"' ZOKi'Yt—i"' 2z g\ti'nt—i"' leli'W 2 1\)i'bc—i+ U 3)

w here the varizbles are defined as above, and () is som e determ Tnistic, butnotnecessarily Iinear,
fimction of tin e. For each variable x, the Jag orderN X is chosen o as to optin ize stendard m odel
selection critera (Schw artz, H amon-Q uimn and A kaike: the lbg order chosen does notdepend on
which criferion sused)® W e anticipate that the Iong nn elasticities estinated as 2ky/[L - 2],
U/ -Z0;] and Zvy/[1 -2 9:] w ill be positive, but there is no a priori assum ption that the first
two w illbe equal to unity. T the sendard DHSY specification the shortnm inflation elasticity (o)
isnegative and the Iong nn elasticity EA:/[L -29;]) is zero, which is offten nterpreted as evidence
that conaum ers find it difficult n the short mn t© distinguish betw een 181 and nom mal shocks.

H ow ever, w ew illnot in pose any Jong nm restriction on the nflation elagticity”

T order to capture the possibility of two determ istic changes 1 the consum ption fimction over
the sam ple period, £{H) was allow ed t© take the fom :

£ = 0o + 0l t+ [Bo + Bl’t]’SA © + fo+vyrdSs O+ 2450 O @)
Sa=[l+ep® &) ;S 0=[1+epH )]

ie., the tin e trend can have up © two tensitionsw ith m PpohtsatP andi.t=1 n 1955(@). (tis

possible © build m ore than tw o transitions hito them odel, butno m ore than tw o w ere found t© be

® Contam poraneous values of w and b are excluded from the regression because of their likely endogeneity .
The regression can be seen as a reduced form n which w, and b, are modeled as AR NW ) and AR NB)
processes. y and T are treated as exogenous; the m agnitude of Jong mun coefficients in a m odelw hich excludes
contam poraneous v and T are very sin ilar to the ones reported below , which suggests that the exogeneity
assum ption is notbiasing the results.

7 Som e papers (for example, Camuth and Henley, 1990) inclide nom nal or real hterest mates I the
consum ption m odel. W hen lags of the nom nal hterest rate (Qua the thill rate) are added t© the regression
equations reported below |, they are ointly and individually insignificant.



significant.) The determ mistc com ponent of the final consum pton equation estm ated, which is
reported T Tablke 6, is slightly m ore restrictive than this:y; was found to be nsignificantly different
from zero, and is am ed, and the tansiton I S, () tumed out o be Mstantaneous: fitted S, © is
wihin 107 of zew before 1975(1) and within 10™ of unity fiom this date orwards. The

param eters 0 and ¢ are notreported In the table: 0 issstatnfinity and ¢ issetat8l.

Th the equation reported I Tablke 6 the lag orders are, regpectively, NC = 6,NY = 4,NII = 1,NW
=1 andNB = 1.W it this gpecification the equation passes stendard diagnostic tests, which are
reported at he bottom  of the t@ble. M oreover, the param eters appear © be sable over tine.
Recursive estim ation w ith final observations renging from 1991 @) t© 1997 @) well after the
seocond transition has w orked dtself out) does notproduce significant forecast Chow Test siatistcs
Figure 4), and one-step forecast residuals are well w ithin the two sendard enorbar Figure 5).
The param eter hsability satistcs of Hansen (1992) are all significant; the phtparam eterm esn
H 1) and pintparam etervarence H,) satstcs are reported 1 the table.

[Fgures 4-6 and Tablke 6 here]

(i1) The determ mistic com ponentofthem odel

A Tl seven of the determ Tnistic param eters 0, 04, Bo, B1, Yo, N, 1) are significant. Thelr nterpretation
Isbestdisoussed 1 the contextof Figure 6, which plts the sum  of the determ Tnistic com ponents of
the m odel, excluding the seasonals; that is, it show s how consum ption would have evolved had
othervariables ram aned constant. First, there is a sudden drop In the exogenous 1ate of grow th of
consum pton at the begiming of 1975, from around 0.070% per quarter to around 0.018% per
quarter. Second, there Is a gradual crease 1 consum ption betw een 1983 and 1988, which does
not how ever correspond © any hcrease I the Iong nn exogenous grow th ate ; = 0). The
m Yot of this transiton is at the begiming of 1986. C onsum pton 1n arty one period after the
transition isaround 4 38% higher than itw ould have been w ithout the transition . These changes are
estim ated after having controlled for hoom e, Inflaton, financialw ealth and the supply of credit. h
otherw ords, there have been substential changes I consum er behaviour over the sam ple period



w hich are notexplained by changes 1n the variables contaed 1 a stendard aggregate consum ption
finction.

(iii) C onsum ption elasticites

The slope coefficients of the consum ption fimcton arem ostreadily hiterpreted if they are presented
n "enor correcton" form at; Table 6 also show s these figures. These represent the sam e regression
as the autoregressive distributed Jag equation, butw ith Ac. as the dependentvariable, only the first
g of each explnatory varable 1 levels, and INX -1] Iags of each varibl n differences. A Jo of
hterest are the Jong nn coefficients on each explnatory varablk; these too are reported I the
teble.

Curnentoonsum pton grow th depends positively on current ncom e grow th, and on incom e grow th
over the Jastyear; the coefficienton Ay: (0 26) is greater than thaton Ayy; (0.16), which is greater
than thaton Ay, and Avis (010).0 ther things beihg equal, a recenthistory of high incom e grow th
w ill encourage m ore grow th 11 consum ption . The steady state elastctty is 0 52; this is significantly
different from both zero and unity, indicating that the traditional unitelasticity restriction is Tvalid.
(Though 1n am odelw ithouta determ mistc trend thism ghtnotbe apparent: the comm on trend t©
Toom e and consum ption w ill tend t© push up the hoom e elbstcity.) This result suggests that the
stendard assum ption that hitertam poral preferences can be rpresented within ac E s. framew ork is

Thoorrect.

A s In traditonal consum ption m odels there is a negative coefficienton flaton grow th, and this is
of a sin 1br order of m agnitude t© figures reported 1 previous papers; here the estim ate is -0 18.
H ow ever, there isalso a Jong nn coefficientof -0 97, sonificantly different from  zero butnotunity:
higher hflation pem anently depresses consum pton. Ik is som ewhat In phusble t© atirbute the
Iong nn effect t© a sgnal exttaction problan ; one altemative explnaton is that consum ers
assocate high inflation w ith econom ic nstability (forexam ple itm ay e seen as a precursor of fiscal

contracton), and o tend t© engage I m ore precautionary savig.



H gher levels of financialw ealth are associated w ith higher consum ption, as 1 previous studies, but
the Jong nm ebsticity (0.06) iIsmuch an aller than, and sionificeantly different fiom unity. Sin iy,
the coefficient on Jending t© the personal sector, though significantly positive, is very am all. The
estim ated Iong nn elbstcity is only 001. &k is pethaps worth enphasizig agahn that these
coefficients gppear © be tin e-nvarient: there is no sonificant change n the sesitvity of
consum pton t© Jending over the sam ple period, ie., no period h which credit constrannts w ere

m ore In portant.

Curnrent Ac. depends negatively on Ac., Ac, and Acs, and positively on Acs and Aces; one
hterpretaton of these coefficients is that current consum ption grow th depends negatively on both
past consum ption grow th and the change I past consum ption grow th. Consum ers are m ore
relucent o horease thelr oending if consum ption has bean grow g recently, and are even m ore
reluctent if this grow th has been accelerating . This htroduces an hiuibvely aopealing conservatisn

nto the m odel. If the "enor conrection” term is nom alized on consum ption, the enor conrection
coefficient is -0 34, a figure som ew hat larger n absolute value than previously estim ated adjisim ent
coefficients; adjusm ent o the steady state m ay be ratherm ore rapid than is Inplied i the DHSY

m odel.

(1) O verview

There is a spnificant nonlnear trend I the hterospt aggregate consum ption fimction, whilst the
slope param eters of the fimction have ram aned sable. The trend is upw ard-sloping : had aggregate
Toom e ram ained aonstant, aggragate consum ption w ould stll have risen . The sin plestexplanation
for the overall upw ard trend is the Increase In the average age of the population 1 the postw ar
period: as the fraction of the population past retiram entage End therefore n a period of dissaving
n the lifecycle) creases, aggregate consum pton hcreases for any given aggregate hoom e level.
The reason that the savings 1atio has not collapsad entirely is that real noom e has risen, and the
m arghal propensity t© consum e outof com e is Jess than unity .

However, there have been changes I this trend path: a sharp &1l I the 1ate of exogenous

consum ption grow th after 1975, and a tam porary ncrease 1n the grow th rate n them d-late 1980s.
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One hterpretation of these transitions is that they represent changes 1 consum er attdiudes: firstof
all an ncrease T precautionary saving by younger generations as the oil crisis Jed o an ncrease n

peroeived m acroeconam ic nsability; then a tem porary "feel good" boam 1n the 1980s.

4 .Summ ary and C onclusion

The avaibbility of tim e-series oom e and consum ption daa from  the 1990s has faciliated the
estim ation of a consum ption m odel which overtums som e of the conventional w isdaom  about
aggregate consum erbehaviour. F st when a Jong enough seres isused, the nuTl hypothesis of non-
Satonarity can be repcted for both hoom e and consum ption. Second, traditbonal tin e-series
consum pton  fimetons have assum ed a Iong mn unit incom e ebstcity, and have not allow ed for
any determ histic trend 1n the aggregate propensity t© consum e. Comm on trends I ncom e and
consum ption data have given the In pression that these assum ptions are correct, buta tin e-series
m odellbasad on data fiom  the early 1960s o the e 1990s suggests that the Tnoom e elasticity is far
Jess than unity, and that there isa strong trend  the propensity t© consum e.

M oreover, there is som e evidence that the grow th rate of the propensity t© consum e has notlbeen
constant: the 1970s and 1980s saw m arked deviations aw ay from the Jong nin trend, which m ght
e nterpreted as changes 1 consum ers' preferences 1n response © the perceived degree of sability
and grow th In the UK econam y. There aopear t© have been m arked uptums and downturns In

consum erconfidence.

The existence of such deviations, even when controllng forw ealth and credit consttaint effects,
suggests thatany forecasts basad on a tin e seres m odel nead t© be treated w ith extram e caution.
W hilst the m odel presented here forecasts reasonably w ell over the m d-ate 1990s, there is every
1eason o sugpect that future decades w ill see changes 1n consum er confidence to m atch the sw ings
of the 1970s and 80s. Untl there is a way of pradicting such changes, any forecastbased on a
m odel of aggregate consum pton should be regarded as provisional.
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Table 1: Stationarity Test for c.
Sample: 1957(2)-1997(4)

. 8
Regression: Ac. = 0Oy + 0Oyt + 2;8;-Ace_; + K-Ci.; + U + seasonal

variable coeff. std. err. t ratio
Ace_y -0.09112 0.07831 -1.164

Ace , -0.02715 0.07116 -0.381

Aci 3 -0.03133 0.07773 -0.403

Aci_y 0.41836 0.07680 5.448

Ac:_s 0.18456 0.07848 2.352
Ac._, 0.07852 0.07938 0.989

Aci_g 0.24856 0.07883 3.153
o 1.04730 0.28039 3.735
0,/1000 0.60543 0.16555 3.657

Q(1)¢ -0.05327 0.01516 -3.514
Q(2)¢ -0.00239 0.01132 -0.211

Q(3)¢ -0.02156 0.01459 -1.478

Ce-1 -0.09933 0.02714 -3.660

R2 = 0.97413
Residual autocorrelation (order 1): F(1,149) 1.31210 [0.2539]

1.21860 [0.3055]

Residual autocorrelation (order 4): F(4,146)

8 U, is the regression residual; the seasonal for the jth quarterisdenoted Q (G)..t=1 11 1955(1).



Table 2: Stationarity Test for vy,
Sample: 1958(3)-1997(4)

Regression: Ay, = 0Oy + 0O3-t + 2;0;-Ay.; + Ky + UL + seasonal

variable coeff. std. err. t ratio
Ay 1 -0.15404 0.09044 -1.703
Ay 0.18065 0.09037 1.999
Ay:_s -0.08531 0.09156 -0.932
Ay 0.26588 0.08755 3.037
Ay s 0.20084 0.08895 2.258
Ay:_s 0.20946 0.09061 2.312
Ay:q -0.02022 0.09021 -0.224
Ay g 0.15239 0.09026 1.688
Ay o 0.08739 0.09125 0.958
Ay 10 -0.14590 0.09104 -1.603
Ay 11 -0.01589 0.08918 -0.178
Ay 1o 0.04428 0.08903 0.497
Ay 13 0.18772 0.08413 2.231
Clo 2.34090 0.64642 3.621
Oy 0.14271 0.04000 3.567
Q(1)¢ -0.01341 0.00697 -1.924
Q(2)¢ 0.01703 0.00673 2.531
Q(3)« 0.00325 0.00696 0.467
Vel -0.22298 0.06181 -3.607

R2 = 0.69441
Residual autocorrelation (order 1): F(1,138) = 0.04098 [0.8399]
Residual autocorrelation (order 4): F(4,135) = 0.28194 [0.8893]



Table 3: Smooth Transition for m.

Sample: 1955(2)-1997(4)

Regression: M, = 0Oy + Ot + [Py + P1-t]-Salt) + [Yo + Y1-£]1-Sz(t) + u. + seasonal

Sa(t) = [1 + exp(-0-(t-0))17; Ss(t) = [1 + exp(-M(t-1))]"
variable coeff. std. err. t ratio
Olo 0.00450 0.00696 0.646
0,/100 -0.15197 0.00806 -18.856
Bo 0.23332 0.01087 21.470
B1/100 -0.02405 0.01019 -2.361
Yo -0.15850 0.00520 -30.493
Y1/100 0.13376 0.00438 30.553
0 0.04477 0.00359 12.481
¢ 60.4580 1.72330 35.083
n 0.98180
1 124.910
Q(1)¢ -0.00422 0.00223 -1.892
Q(2)¢ 0.00402 0.00222 1.811
Q(3)¢ -0.00754 0.00222 -3.399
R2 = 0.53923
Stationarity Test
Sample: 1957(3)-1997(4)
variable coeff. std. err. t ratio
Au_y 0.15484 0.06131 2.526
Au._g 0.14313 0.06093 2.349
Ue-p -0.73718 0.07446 -9.900
R2 = 0.44781
Residual autocorrelation (order 1): F(1,158) = 2.11650 [0.1477]
Residual autocorrelation (order 4): F(4,155) = 0.66728 [0.6156]






Table 4: Stationarity Test for w.
Sample: 1964 (2)-1997(4)

Regression: Aw, = 0y + 0O;3-t + 2;0;-Aw_; + Kwy; + U + seasonal

variable coeff. std. err. t ratio
Awe_; 0.29993 0.08274 3.625
Aw,_, 0.23425 0.08682 2.698
Aw_3 -0.01539 0.08927 -0.172
Aw_y 0.36411 0.08497 4.285
Olo 0.39637 0.10813 3.666
0,/1000 0.36527 0.09813 3.722
Q(1l). 0.02575 0.00490 5.255
Q(2)¢ 0.01421 0.00543 2.617
Q(3)« 0.00177 0.00506 0.349
Weo1 -0.03810 0.01011 -3.770

R2 = 0.67438
Residual autocorrelation (order 1): F(1,124) = 0.61440 [0.4346]
Residual autocorrelation (order 4): F(4,121) = 0.94712 [0.4393]



Table 5: Smooth Transition for b

Sample: 1963(1)-1997(4)

Regression: by, = 0y + Ot + [Py + P1rt]-Sa(t) + u. + seasonal

Sa(t) = [1 + exp(-0-(t-9))1 "
variable coeff. std. err. t ratio
Olo 6.56430 0.13250 49.543
oy 0.02122 0.00129 16.512
Bo -5.99780 2.50770 -2.392
B1 0.02826 0.01546 1.828
0 0.53849 0.18916 2.847
(0] 146.790 1.03950 141.221
Q(1). -0.24362 0.09800 -2.486
Q(2)¢ -0.11394 0.09796 -1.163
Q(3)¢ -0.12256 0.09792 -1.252

R2 = 0.71499

Stationarity Test

Sample: 1963 (3)-1997(4)

variable coeff. std. err. t ratio
Au_q -0.29963 0.08171 -3.667
U -0.40684 0.08770 -4.639

R2 = 0.352676
Residual autocorrelation (order 1): F(1,135) = 1.81680 [0.1800]
0.69358 [0.5977]

Residual autocorrelation (order 4): F(4,132)



Table 6: The Consumption Equation

Dependent variable: c¢; Sample: 1963(2)-1997(4)

variable coeff. std. err. t ratio prob. Ins.*
Ct-1 0.35429 0.08976 3.947 0.0001 0
Ct-2 -0.01355 0.09140 -0.148 0.8824 0
Ct-3 0.06370 0.07889 0.807 0.4211 0
Ct-4 0.50879 0.07793 6.529 0.0000 0
Ct-5 -0.14692 0.09018 -1.629 0.1060 0
Ct-6 -0.11036 0.07082 -1.558 0.1219 0
Yt 0.25635 0.04482 5.719 0.0000 0
Ye-1 0.08956 0.05091 1.759 0.0812 0
Ye-2 -0.06731 0.05118 -1.315 0.1911 0
Yie-3 0.01304 0.05355 0.244 0.8080 0
Yie-a -0.11386 0.05095 -2.235 0.0274 0
T -0.17900 0.07588 -2.359 0.0200 0
T -0.15376 0.07968 -1.930 0.0561 0
We-1 0.02036 0.00580 3.507 0.0006 0
be-a 0.00384 0.00158 2.425 0.0169 0
Q(l)¢ -0.05501 0.01108 -4.966 0.0000 0
Q(2)¢ -0.01036 0.00965 -1.074 0.2852 0
0(3)¢ -0.02644 0.01103 -2.398 0.0181 0
o) 1.48220 0.03232 45.863 0.0000 0
o1/1000 0.69542 0.03296 21.098 0.0000 0
Bo 0.03993 0.00306 13.044 0.0000 0
B./1000 -0.51856 0.03312 -15.657 0.0000 0
Yo 0.04287 0.00323 13.286 0.0000 0
n 0.36512 0.10652 3.428 0.0008 o
1 124.760 1.04630 119.240 0.0000

R2 = 0.99915 o = 0.00802 RSS = 0.00733

Joint significance: F(24,114) = 5548.6 [0.0000]

Residual normality: %x2(2) = 0.86007 [0.6505]

Residual autocorrelation (order 1): F(1,113) = 1.36550 [0.2450]
Residual autocorrelation (order 4): F(4,110) = 0.81972 [0.5153]
Heteroscedasticity:* F(40,75) = 0.93171 [0.5891]

ARCH (order 1): F(1,112) = 0.01164 [0.9143]

ARCH (order 4): F(4,106) = 0.82356 [0.5130]

RESET test:* F(1,115) = 0.88372 [0.3492]

Ins.: Hansen (1992) parameter instability statistic

Parameter instability test:* H; = 5.15296

Variance instability test:* H, = 0.33837

.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.08
.05
.03
.03
.23
.32
.05

.03
.03
.03
.03
.04



Table 6 (continued)

Long Run Equation

variable coeff. std. err. t ratio prob.

0.51670 0.12360 4.180 0.0000
T -0.96720 0.45600 -2.121 0.0339
w 0.05917 0.03777 1.567 0.1171
b 0.01115 0.00565 1.973 0.0485

Regression Coefficients in "Error Correction" Format

variable coeff. std. err. t ratio prob.

Ace_y -0.30166 0.10610 -2.843 0.0053
Ac:_, -0.31521 0.09094 -3.466 0.0007
Aci 3 -0.25151 0.08454 -2.975 0.0036

Aci 4 0.25728 0.07213 3.567 0.0005

Ac:_s 0.11036 0.07046 1.566 0.1200

Ay 0.25635 0.04475 5.728 0.0000

Ay 0.16813 0.06591 2.551 0.0120

Ay 0.10082 0.05882 1.714 0.0892

Ay:_3 0.11386 0.04950 2.300 0.0232

Am, -0.17900 0.08779 -2.039 0.0437

Ce-1 -0.34405 0.09500 -3.621 0.0004

Vel 0.17779 0.06430 2.765 0.0066

o1 -0.33276 0.12295 -2.706 0.0078

Weo1 0.02036 0.00993 2.051 0.0425

beg 0.00384 0.00179 2.147 0.0339

Statistics indicated by * are calculated from a regression holding mn and 1

constant at the values estimated above.



Figure 1: Logarithms of Real Personal Disposable Income (Upper Series)

and Nondurable Consumption (Lower Series)
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Figure 2: Annual Moving Average of the Consumer Price Quarterly Growth Rate
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Figure 3:

Logarithm of Real Lending to the Personal Sector
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Figure 4:

Forecast Chow Test Statistics Relative to the 5%

Critical Value
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Figure 5: One-Step Forecast Residuals * Two Standard Errors
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Figure 6:

Steady-State Deterministic Component of Consumption
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