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Would information on consumer confidence have
helped to predict UK household expenditure during

the recent economic crisis?

l. Introduction

Over the duration of the long run, the amount of exparaliivhich is undertaken by
households is necessarily constrained by economic and fhacmmsiderations.
However, over the course of the short run, it is coadee that this form of
spending is determined additionally by psychological factbosthe extent that a
measure of consumer confidence at least partly reftbetgrevailing mood of a
representative sample of households, such a possibikyeheouraged numerous
researchers to investigate whether or not predictioosmgumption expenditure can
be improved upon by making use of consumer survey dataednde the review
article by Curtin (20073,reference is made to thirty-five studies which have sought
to examine the forecasting capabilities of intentions.déhe respective publication
years range from 1955 to 2004, such that the collection irgltlde seminal
contributions of Carroll et al. (1994) and Ludvigson (2004). Sybesatly, empirical
analysis has been conducted in this area by, inter alia, @ittssand Kwan (2006),

Jonsson and Linden (2009) and Al-Eyd et al. (2009). Emphasiveas tp these

! Specifically, within footnote 1, p. 9.



three papers for the reason that, in terms of the datddrm the basis of the results,

they show the closest relationshipthe current inquiry.

The recent financial crisis which was endured by westernogo®@s could be
regarded as having begun on 9th August 2007, when BNP Paribas libeafinst
major bank to acknowledge exposure to sub-prime mortgage tsarke
Correspondingly, from August 2007 to January 2009, there occuared
unprecedented fall in consumer confidence in the UK of 32.8 pgagemoints.
While sentiment had more than fully rebounded by February 20&fe proceeded
to take place another sizeable decrease of 23.4 percentatglpyothe end of 20131.
This considerable volatility which has been exhibited bysaarer confidence would
seem to render the period from 2008 as an ideal intenal which to assess
whether or not recourse to data which purport to reflect theedeof optimism or
pessimism within the household sector can serve to imgovgeasts of the growth

of consumption expenditure.

Hence, in this paper, the objective is to construct anchast models of UK
consumption expenditure, including and excluding indicatbesosumer sentiment,
in order to investigate whether or not predictive accucaay be enhanced through
the addition of a psychological componehhe empirical analysis is founded upon
guarterly, seasonally-adjusted data. Throughout, a comrabmagion period is

employed, which stretches from 19862 to 2007g4. Correspondiogigasts are

2 The calculation is founded upon monthly, seasonally-adjustadaddch have been compiled by the
European Commission, Directorate-General for EconomicFanancial Affairs. The previous largest
decline was equal to 25.9 percentage points, between July 198#piainber 1990.

3 While the initial steep fall in confidence appeared todenected to the banking crisis which had its
roots in the US, the subsequent decline corresponded tmgniton of debt problems within the
Euro zone and the announcement of an extensive auspeogyamme by Chancellor of the
Exchequer, George Osborne.
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generated over the interval, 2008g1-2013q1, which thereby incorpdhateecent
economic crisis. As recommended by Curtin (2007), a disaggceggiproach is
adopted, in the sense that specifications are formedpiaiexhe behaviour of not
only total consumption expenditure but also its four ttuent parts. Within this
study, the extent of consumer confidence is represented Harmonised measure
which is assembled by the European CommisSidtowever, motivated by
statistical and psychological theory, modifications afso applied to the headline

variade in a quest to achieve more positive restilts.

The potential findings of this paper have important implcati for
macroeconomic policy. For example, if it is discagethat movements in consumer
confidence are of relevance for the future behaviour of ggtgeconsumption
expenditure then a suitable monetary policy could be emphted at an earlier
stage, which would help to achieve the objective of sudiEnaconomic growth.
Also, by virtue of performing analysis at a disaggregated, lavés possible to
discern whether or not all categories of householddipgrare equally sensitive to
changes in consumer sentiment. A popular view (e.g., é6qfi®91)) is that the
higher is the probability of future financial distresse tlower will be consumer
confidence, and the greater will be the desire to holdtsassea liquid form.
Consequently, there will be a reduced willingness to acqluirable goods when

households perceiMacreased financial risks. Accepting this argument, experditur

4 An advantage of choosing the harmonised measure is thetdpe exists to repeat this study using
corresponding data on several other European Union countries

5 Indeed, this would seem to be a distinctive aspect of this.pRamious contributions (e.g., Easaw
and Heravi (2004), Wilcox (2007)) have sometimes sought to evahei@edictive performance of
the respective parts of an aggregate measure of consunieresgriiut refrained from adapting these
alternative headline indicators in an attempt to achgeeater accuracy.
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on durable goods is the component of total consumption whaehd suffer to the

greatest extent from a more apprehensive outlook.

The paper proceeds in the following way. In the second sethemprincipal data
series which feature in this study are presented and ¢heaf characteristics are
highlighted. In the third section, a theoretical explamatis provided of the
framework that is used for analysis. The empirical resare reported and discussed
in the fourth section, with particular emphasis beiivgg to the relative accuracy of
out-of-sample predictions. Finally, the main findings are sunsedri and

conclusions are reached.

Il. Characteristics of the Data Series

Within this study, the aim is to compare the capabilitieglitierent econometric
models in respect of forecasting the quarterly growthivd flifferent types of
consumption in the UK. Consideration is given to not otdyal household
expenditure but also the more specific categories ofdépgnon durable goods,
semi-durable goods, non-durable goods, and services. Quartesiynalygadjusted
data in the form of constant prices have been obtanoed the Office for National
Statistics® Line graphs of the respective time series, coveripgrimd which extends

from 198501 to 2013q1, are presented in Figure 1, below.

Figure 1

6 The codenames which are allocated by the Office folohit Statistics to the respective series are
ZAKW (total consumption expenditure), UTID (expenditure on digrgimods), UTIT (expenditure
on semi-durable goods), UTIL (expenditure on non-durable goods), UAI1P (expenditure on
services).
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Observation of the first line graph in Figure 1 shows tleatthe most part, total
consumption expenditure has been increasing. Indeed, detl®92q2 and 200794,
there were only four quarters in which the growth rate maspositive. However,
two distinct downward movements are visible. First, from 199612199291,
spending decreased by 3.78 per cent. Also, from 200794 to 200992, a dedine
experienced of 5.70 per cent. Although, consumption expeeditas subsequently

risen, by 2013q1, its value was still lower than in 200793.

It is evident from viewing the remaining graphs that the memes in the four
components of total consumption expenditure can someti@enarkedly dissimilar
from one another. The most striking difference appeabe thetween the behaviour
of spending on non-durable and semi-durable goods. Expenditune taiter seems
to have risen in a largely uninterrupted fashidgven since the end of 2007, there
have been only five occasions (out of twenty-one) afearease. Moreover, in
201391, spending on semi-durable goods represented the largest almadurack
ever been recorded. In contrast, expenditure on non-dugablis has exhibited far
greater volatility. In particular, between 200794 and 201194, demecithed by
10.79 per cent. Also, in 201391, consumption of non-durable goodstidmelow

its level in 2002qg2.

For the reason that spending on services constitutdartfest proportion of total
household consumption expenditure in the UK, it is peshiape expected that the

line graph at the foot of Figure 1 resembles quite closelynitial time plot® Hence,

" In fact, household consumption expenditure on semi-duggdmes fell in 18 out of 112 quarters
between 1985q1 and 2013q1.

8 For the period as a whole, expenditure on servicessepted, on average, almost sixty-one per cent
of total consumer spending.



in spite of predominantly rising, there have been two igsmnof declining
consumption of services. Between 199093 and 1992q1, there occu&8 per
cent reduction, while the period from 200794 to 200992 is assoeitiec fall of

7.02 per cent. As a consequence of the latter developmef@13qgl, household

expenditure on services was still below its level in 2006q1.

Finally, personal consumption expenditure on durable goodssulgiect toa
significant decrease from 198992 to 199291, which was equal to 15.4@mger c
Thereafter, from 19921 to 2008q1, the quarterly growth rate amgsly positive’

A further observation is the somewhat lumpy behaviduthis form of spending
towards the end of the data period. A contributing factor thascar scrappage
scheme that was implemented by the most recent Labouer@uent, which
provided a financial incentive to purchase a new car in 20090udtih demand fell
through the first three quarters of 2010, it subsequentlyursded to the extent that,

by 2013qg1, household expenditure on durable goods had reached a maximum.

The Joint Harmonised EU Consumer Survey involves respdysego thousand
individuals in the UK every month to twelve questions. SEhejuestions are
presented in Table 1, below. For nine of the questionsintheidual is provided
with the choice of five possible answers (very favourgbte), favourable (+),
neutral (=), unfavourable (-), very unfavourablg)( as well as the opportunity to
reply that he/she does not know (N). For questions 10 andek#, ithno potential to
express neutrality. Finally, for question 8, in addition ncaaswer of do not know,

there are only three options, very favourable, neutdh@ry unfavourable.

9 It should be added, though, that the rate of growth was notlyexaen over this interval. From
1992¢1 to 199892, the average quarterly percentage change in expemdduratde goods equalled
1.49 per cent, which contrasts with a figure of 1.90 per centhéperiod, 1998g2-2008q1.
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Table 1

For each question, a percentage balance is produced iolithwirig way. The
answer that is provided by each member of the sample atdhb a value of 1, %, -
Y or -1, according to whether the response is ++, o, --, respectively. Also, a
value of zero is assigned to an indication of neuyralibhe scores of the participants
in the survey are subsequently added together and the &ich 8 achieved is
expressed as a percentage of the number of replies to teBoqud herefore, it
follows that, in each month, the balance that schiktd to an individual question has
the potential to range from -100 to 100. The European Commissiosiructs an
overall measure of consumer confidence (CCI) by combining bhalances
corresponding to only four of the questions. More spedlfican arithmetic average
is calculated of the percentages relating to questiods 2and 11. It may be noted
that all four of the questions require an expectationbéo formed of future
developments concerning either the macroeconomic situatio the financial

position of the household..

Through accessing the website of the European Commissicon@kic and
Financial Affairs)!? it is possible to obtain monthly, seasonally-adjusted daCCl
for the UK, commencing in January 1985. A parallel quarteryetiseries is
achieved by calculating the averages of the respectige thonthly figures, and is

shown in Figure 2, below.

Figure 2

10 http://ec.europa.eu/economy_finance/db_indicators/surmelgsdi en.htm
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From viewing the line graph, it is apparent that thewe lsck of any trend in the
time series. However, there have been occasions omwhiecvalue of CCl has been
relatively high (e.g., 1987g2-1988g3 and 199503-2008q1l). Also, there have been
four instances of troughs, specifically, 198994-1991q3, 1992q3-1994qg2, 200892-
200992 and 2010g3-2013qgl. Over the full data period, the average valoe of t
indicator is -9.81, thus implying that households are genepafsimistic about
future financial and economic conditions. On account of mhe&nner of its
construction, the series on CCI is anticipated as bestagionary. Such a
characteristic is confirmed following the applicationaotfinit root test. In particular,
the computed value of an augmented Dickey-Fuller tesstata -3.1206, which is
associated with a probability value of 0.027¥Hence, for the purpose of entering
subsequent regression models, there is no need to undettaksfarmation of the

confidence variablé&?

lll. Underlying Theory and Framework for Analysis

Models which have entered earlier empirical studigs®iusefulness of an indicator
of consumer sentiment for predicting the growth of hoolsklexpenditure have
tended to be quite similar in nature (e.g., Carroll et al. (1%d&@m and Ludvigson
(1998), Ludvigson (2004), Cotsomitis and Kwan (2006), Wilcox (2007), asieyAl
et al. (2009)). More specifically, it is possible to regamrtbrigins as lying within

the Rational Expectations-Permanent Income HypotkiB&®1H). The inclusion of

11 Using the Schwarz (Bayesian) Information Criterion, ¢tmg on the dependent variable was
deemed to be optimal in the test equation.

12 The augmented Dickey-Fuller test still seems to bembst frequently conducted unit root test,
even though its shortcomings have been well documented. ydowbe same broad conclusion is
drawn when performing a Dickey-Fuller Generalised Least Sguast. The computed value of the
test statistic is -2.0680, which compares with a fivegest critical value of -1.9437. In this context,
the Schwarz criterion favours no lags on the dependertoleri



Forecasting UK Consumption During the Economic Crisis

consumer confidence within the respective equationsbeajustified by accepting

the presence of income uncertainty.

For simplicity, a two-period analysis is conducted whichialtly assumes an

absence of money illusion and the formation of point ebgi®ns by households.

The budget constraints which apply to time periods 1 and £haren below.

cg+ A =y + (1+ 1 (1)

¢+ Ay = yi + (1+ )4, (2

With respect to equations (1) and (2), all of the variabtescontained in real terms.

Furthermore:

¢ = Household consumption expenditure in period j (j = 1, 2);

Aj = Assets which have been accumulated by the end of pejied), (1, 2);
y; = After-tax non-property income in period j (j =1, 2);

ri = Rate of interest which applies to the assets in period ¢( 1);

¢ = Apoint (rational) expectation of the value of thecassted variable.

The assumption is made that a household is seeking to saxifatime utility, U.

On the basis of additive preferences:

U= u(c)+ 1i—8u(c2) (8)



With regard to equation (3), y)\¢j = 1, 2) denotes the utility that is derived from an
individual period’s consumption, where u’(¢) > 0 and u”(cj) < 0. Also, 6 (= 0)

signifies a subjective rate of time preference.

More specifically, if the single-period utility functioa assumed to be associated

with the property of a constant elasticity of substitution (o) then:

u(e) = ¢’ ( =1,2), (4)

where 6 = (1 + p)L. Consequently, the Euler equation, which is obtaineddmating

oU/0A1 with zero, can be expressed as:

C—l/a — (1 + rle) C—1/a (5)
! (1+6) 2

Upon application of a logarithmic transformation, theradhieved:

log.(c;) —log.(c;) = a[log.(1+ r{) —log.(1 + §)] (6)
Assuming that the subjective rate of time preference amdxpected real rate of
interest are constant, thetroduction of a stochastic term, &, enables the general

equation, belowto be obtained:

Alog. (c;) = constant + & (7)
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It should be respected that the constant would be zere terexpected rate of
interest to be the same as the subjective rate of tigferpnce. Within the context of
the REPIH, & is orthogonal to all information which is available inipdrt - 1, and
reflects the impact of news on permanent income. €ownt of the implied
properties of the disturbance term, a very straightfod approach is available for
the purpose of testing the validity of the theory. Tlewnemended practice is to add,
as explanatory variables, lagged terms to the rightthside of equation (7).
Following the application of Ordinary Least Squares estima should the
augmented regression model be found to be statisticatiyfisant at a conventional

level then the REPIH is interpreted as being refuted doylhiat®

There are several regards in which the analysis which gae to equation (7)
may be considered to be unjustifiably restrictive. A suggetirm of limitation is
that it does not entertain the possibility of precautiprsaving in the presence of
income uncertainty. In order to accommodate this featuhewsehold consumption
behaviour, Muellbauer and Lattimore (1995) introduced the condepértainty
equivalent income. The latter can be derived from thatpaxpectation of future
income through the application afweighting factor which is inversely dependent
upon the variance of future income. In a situation, th@nwhich increased
uncertainty becomes attached to a given set of projectaf future income,
consumption growth will fall below the prediction that isifoled upon equation (7).
Moreover, if shifts in consumer sentiment offer asight into changes in the

perception by households of the variance which is assdciaith future income

13 1t must be recognised that this theoretical analyssuigble for consumer goods and services
which cease to yield utility after the period in whickytwere purchased. Mankiw (1982) has shown
that, for durable goods, the disturbance term behavexaordance with a first-order moving average
process. However, he found this theoretical result sobadly contradicted by US data.

11



then an explanatory role would be open to an indicatoolgumer confidence in a

model of consumption.

Consequently, the more general model of consumption whash tended to

feature in earlier empirical studies is equation (8):

Alog.(Cons,) = a + yZi; + &. (8)

With regard to the above equatidgions denotes household consumption expenditure
(expressed in the form of constant prices) and @bnstitutes a vector of
predetermined variables. Every variable that entgreresponds to a past period
of time; hence, the presence of this term allows forpmadere of the behaviour of
consumption from that which conforms to the REPIH. Onbidwgis of the argument
that was supplied in the previous paragraph, it would be appegddatZ,; to
accommodate one or more lags on consumer confiderdmitiognally, though, in
related studies (e.g., by Carroll et al. (1994), Ludvigson (200d)Cartsomitis and
Kwan (2006)) the vector has incorporated lags on the dependent vargasbleg!l as
factors that are considered to be relevant to the consmmgécision (e.g., real
income, real stock prices, a short-term rate of isterand the rate of

unemployment}# 1°

14 Please respect that should any of the parameters atsatontained withip possess a value which

is different from zero then the behaviour of consumptamtradicts the REPIH.

15 Given the focus of their papers, both Carroll et al. (198d)Gotsomitis and Kwan (2006) present
the corresponding equations such that consumer sentimesgp#&sate from the other (control)

variables.



Forecasting UK Consumption During the Economic Crisis

IV. Empirical Methodology and Analysis
Empirical Methodology

Equation (9), below, which is a particular version of equa(i®), serves as the

general model of consumption in the forthcoming emgiacalysis.

ng n2 (9)
Alog.(Cons,) = a + ij CCl_; + Zc]- Alog. (Const_j)+ &t
j=1 j=1

It can be seen that, in the above equation, the predatat variables are limited to
consisting of lagged values of consumer confidence haddependent variable
Carroll et al. (1994) admit to the choice of control Valda being somewhat
arbitrary. Hence, initially, at least out of a desie dchieve parsimony, the

specification is kept to a minimum.

With regard to equation (9), five different forms of houdéspending take turns
at fulfilling the role of the consumption variabl®ore specifically, Cons is
represented by household expenditure in total, as welladsoth each of durable
goods, semi-durable goods, non-durable goods, and services. Wdl @ftiations are

estimated over a sample period which extends from 198692 to 200794.

In connection with equation (9), a key decision concenesnumber of lags to
include on each of the two variables. A standard approatthhbegin by imposing

maximum values onimand i, and then to assess whether or not smaller values are

13



preferable through utilising a recognised information criterir undertaking
sequential testing. For the confidence variable, it wouddns® be appropriate to
permit as many as four quarterly lags, given that eatheocomponent questions of
CCI requires the individual to contemplate developmew&s the course of the next
year. On the grounds of symmetry, a maximum value ofqual to four is
justifiable. Additionally, this would seem to be the corti@min earlier studies (e.g.,

Ludvigson (2004), Cotsomitis and Kwan (2006) and Wilcox (2007)).

For the purpose of establishing optimal values:cdmd n, the implementation of
a sequential testing procedure is favoured. On the baishin most general model
is acceptable, having applied the customary diagnostisfean exclusion F test
may be performed in order to assess whether or notra specific representation
accords with the data. Hence, in order for a more cermgsiation to be regarded as
suitable, the computed value of the F statistic must noeéesk the corresponding
critical value. Furthermore, the probability value thataeates from the Breusch-
Godfrey test must be at least as large as the choseificsigce level. Finally, it
should be added that the eventual regression model isetlechpo retain at least two
lags on CCI to ensure that two rival models are availalfieh will permit an
evaluation of the usefulness of consumer survey datpréaficting the growth of

consumption expenditurg.

It is apparent from the outline of the empirical methodg] above, that the
potential issue of autocorrelation in the disturbance geisndealt with via the

dynamic specification of the regression function (equai®h rather than through

16 In this context, most notably, a Breusch-Godfreyftasautocorrelation in the disturbance terms.
17 The incorporation of two lags on the CCI amounts to atigior both the level and the change in
consumer sentiment, one quarter in the past, to influenaeff@ndent variable.
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assuming that a particular statistical process undeHewalue ofe.. On the basis
that application of the diagnostic tests revealscanemetric problems and that the
regressors are comprised of merely past values of vasidhken Ordinary Least

Squares constitutes a valid method of estimation.

Having established the optimal numbers of lags on the twablasi, an F test is
conducted of the null hypothesis, Hp=0(G =1, 2, ...... , ). A second approach
towards quantifying the usefulness@il.; =1, 2, ...... , n1) in terms of explaining
the variation indlog.(Cons) is to estimate the preferred regression model with and
without the confidence variable, and to proceed to undertakengarison of
corresponding values of the adjusted R-squared statisii fallows the practice of,

inter alia, Ludvigson (2004) and Cotsomitis and Kwan (2006).

The principal concern, though, is with the relative pentomce of an equation in
producing out-of-sample predictions of the growth of consumption. Hérceach
of the five categories of household expenditure, the estdrfarm of the favoured
model is employed to generate one-quarter-ahead foreddbis dependent variable
over the interval, 2008g1-2013ql. Predictions are similarly addaurtilising the
same specification but without the lags on CCIl. Whetirenot information on
consumer confidence succeeds in improving the quality o€dsts can be gauged
by contrasting values of the root mean square predictimr. éAlso, for a more
formal assessment of whether or not there is ardiff®e in predictive accuracy that
is achieved by two rival models, there is available asstal test that has been
recommended by Harvey et al. (1997), which has previously bedredcpp a

similar study by Easaw and Heravi (2004).
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In the context of producing one-step-ahead forecastsapplication of the test

that was proposed by Harvey et al. (1997) requires calculafiaghe value of a

statistic,S; = S; /(n — 1)/n , where n denotes the number of predictions &nid
formed by dividing the mean of the difference in theregponding squared forecast
errors @) by the associated standard errere((d)). Subsequently, the computed
value ofS; is contrasted with a critical value that is extradted the table of the t

distribution, which is attached to v =n — 1 degrees of freedotf.

Empirical Results

Table 2, below, shows the results which are achieved lfrawmng applied Ordinary
Least Squares estimation to the optimal form of eqngi®) for each of the five
consumption variables. The regression function is es#ich both including and
omitting the past values of CCI. The table indicatesdhange in the value of the
adjusted R-squared statistic as a consequence of allowgsgola the sentiment
measure to enter the model. Additionally, it reports thieame of an exclusion F
test which is performed in conjunction with GC{j =1, 2, ...... , n1). Finally, in
order to confirm that the dynamics of each specificati@naaceptable, there are
presented values of the Breusch-Godfrey statistic, aloitly tlve corresponding
marginal levels of significance.

Table 2

The entries in the first two columns of Table 2 revdalt, for both total

consumption expenditure and household spending on sernaas,of the four lags

8 The design of Sis such that a positive value signifies that, on ay@rthe equation which includes
the confidence indicator yields more accurate predistion
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on the two variables have been excluded from the geequaition. In contrast, the
specification for expenditure on semi-durable goods is tbst moncise that is
admissible. Finally, the equations for spending on durahienam-durable goods
require the presence of only one lag on the dependent variadide

accommodating two and three lags, respectively, on CCI.

Regarding the third column, it is apparent that, for eage tof household
expenditure, the value of the adjusted R-squared staisstenhanced by the
inclusion of lags on CCI in the respective equations levident that the greatest
gains are registered for consumer spending in aggregateahdaable goods, alone.
Indeed, the probability values corresponding to the exclutEsts testify that it is
only for these two types of consumption that the ineéasignificant at the five per

cent level.

Thus, the conclusion that can be reached from the wstninple exercise that has
been performed is that consumer confidence constitutestebuting factor towards
the short-run behaviour of at least some forms of Hmldeexpenditure in the UK.
However, a more worthwhile assessment of the relevancensumer sentiment is
derived from generating ouat-sample predictions of the five consumption variables.
In particular, in this study, the objectiigto examine whether or not information on
recent movements in CCI is capable of increasing theracg of forecasts of the
growth of different types of consumption over the periddeconomic downturn

(2008¢1-2013q1).
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For each consumption variable, one-quarter-ahead pratichre produced using
two different sample regression functions, namely, #stimated versions of
equation (9), including and excluding the lags on CCI. Fopthmpose of obtaining
the twenty-one forecasts, a preference is exhibitedefging upon models that have
been estimated over a fixed interval, 1986g2-2007q4. The adoptiarrexfursive
approach is rejected on account of concern over thebfmsistortion to estimates
of parameters emanating from the Labour Government’s attempt to bring
expenditure on new cars forward (to before the beginning of 2itO6ugh the

implementation of a car scrappage incentive scheme.

For each of the five consumption variables and for e#cthe two forms of
equation (9) (i.e., including and excluding the lags on C@p,\value of the root
mean square prediction error statistic is calculategitinally, for each pair of
rival models, the value of the,"Sstatistic is computed. These results are shown in

Table 3.

Table 3

Upon comparing the figures which are presented in the fitsacond columns,
it is apparent that the equation which accommodates @@lsysuperior forecasts in
three out of five cases. Regarding the final column, ed¢he computed values of
the S” statistic should be contrasted with a critical valoer&sponding to a t 20
distribution. On the basis thatizt= 005y = 20 = 1.725, two significant results are

achieved. For both expenditure on semi-durable goods and @kpemmnsumption
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of non-durable goods, the evidence suggests that, by consudtiagod consumer

sentiment, decidedly improved predictions can be obtaihed.

Finally, within this sub-section, it should be mentioribdt, as a means of
checking on the robustness of the results, the titatisanalysis is repeated in
conjunction with an augmented version of equation (9)reMspecifically, the
regression function is extended to include as explanatoigbl@s four quarterly
lags on each of the first-difference of the logaritbfnreal household disposable
income, the change in the percentage rate of unemployarahtthe change in the
three-month Treasury bill yield. It should be emphasised thatmplementing the
empirical methodology that was outlined in the previodsssection, the four lags on
the additional variables remain ever present in the mdde broad findings to
emerge are the same as earlier, i.e., referencatdéooth CCI significantly improves
the accuracy of the forecasts only for expenditureemni-slurable and non-durable
goods. Interestingly, for each of the five types of hoakkbpending, the value of
the root mean square prediction error increases whenitfieg a greater number of
control variables to accompany lags on sentiment, whakld be construed as

support for adopting the principle of parsimcfly.

Alternative Measures of Consumer Confidence

The results which were produced and subsequently displayeabia 3 indicate that

allowing data on CCI to enter the analysis enables ¢heracy of forecasts of the

growth of certain types of consumption expenditure teebleanced. As has been

19 It would seem, then, that, in general, the findings frieenvtithin-sample analysis are not a reliable
guide to post-sample predictive performance.
20 Detailed results can be obtained on request from thespomding author.
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mentioned earlier in this paper, a monthly value of the aggregeasure of
consumer confidence is based upon answers to four forwakdip questions. For
two reasons, there may be a preference for excluding Ques$i from the
calculation. First, from the application of unit rooste which are performed at a
conventional level of significance, it is possible néer that the time series relating
to Question 11 is non-stationarySecond, in contrast to the other three questions, a
common answer may have different implications for shbsequent behaviour of
household spending. For example, the intention to saw@eynover the following
twelve months may be derived from a precautionary motee the accumulation of
funds in order to offset (anticipated) future falls in incorme.such a case, a
commitment towards savings would be combined with a contracfierpenditure.
Alternatively, a positive approach towards savings mayiraig from an optimistic
outlook with respect to income growth, which permits simeiausy an increase in

consumption.

Consequently, the decision is taken to proceed by conduetivaysis in
conjunction with a modified measure of consumer confideMare specifically,
CCI" is achieved by calculating an arithmetic mean of the peage balances
corresponding to merely questions 2, 4 and 7. The sameieahpirethodologyis
implemented as was outlined in the first sub-section, bt @&I" replacing CCl in
equation (9). For the reason of brevity, only the postpda results are presented in
this paper (in Table 4). Corresponding to Table 2, valueglefant statistics and

associated probability values are available on requesttiremominated author.

21 Both augmented Dickey-Fuller and Dickey-Fuller Generalisedtl8quares tests are undertaken.
The computed values of the test statistics are -1.3831 a@d78] respectively, which are
considerably greater than the corresponding ten per céicticrialues. For each of the other three
guestions, the evidence is sufficiently strong to be &btefute the notion that the associated series is
non-stationary.
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Table 4

A study of Table 4 reveals that, as a consequence of @@lacing CCl, the
dynamic specification of equation (9) alters for botlpenditure in total and
spending on non-durable goods. Coincidentally, the figureghenfinal column
indicate that only for these two forms of consumptiothés computed value ofiS
significant at a conventional level. However, perhaps the mtevesting finding is
that, for every one of the five forms of household exgere, with the exception of
spending on durable goods, recourse to the data onf@{ps to produce a smaller

value of the root mean square prediction error than whemgake ofCCl.?2

An attempt is now made to achieve further advancemepi®dicting the growth
of different types of household expenditure by virtue obimwg data that are
derived from a question which features within the EU ConsB8uevey but does not
contribute towards the aggregate measure (CCI). From twqqutres, it is
appealing to exploit the information that is gatheredanfresponses to Question 3.
First, typically, the forecasts which have been produnent the interval, 2008q1-
201391, fail to capture the full extent of the volatility thatdisplayed by the
respective consumption variable. Hence, there is a desirelude in the analysis
the question which is associated with the largest standsiatide.?® Second, within
the field of cognitive psychology, it has been argued tbapondents to surveys
exhibit a tendency to be overoptimistic about future ecaémomevelopments,

especially concerning their own personal circumstancesn Bward-winning article,

22 This conclusion is based upon a comparison of the figardse second columns of Table 3 and
Table4.

23 Table 5 contains descriptive statistics pertaining tdwheéve questions that contribute towards the
EU consumer survey.
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Bovi (2009) explains that households produce forecasts byifidegt familiar
patterns and assuming that these will be repeated in the,fistumetimes without
sufficient justification?* Also, it is maintained that individuals have an illusiof
control, resulting in the personal success probabilityngoehigher than the
corresponding objective probability. The combination adsthtwo factors offers
encouragement to rely upon information that is garnam@uah &« backward-looking

question relating to the general economic situation.

Table 5

Consequently, a new confidence variable (GG$ created by calculating the
arithmetic average of the balances corresponding to questjof, 7 and 3, which
feature in the EU survey. The same methodology is appliedhasoutlined in the
first sub-section to establish an acceptable parsimonioa#fispon for describing
each form of consumption expenditure. The resultb@ftithin-sample analysis can
be obtained from the corresponding author, while Tableables a comparison of
the predictive accuracy of the respective sample ragresnctions, including and

excluding CCt.

Table 6

Consideration of Table 6 reveals that, in relation toaltatonsumption

expenditure, with CClfulfilling the role of the sentiment measure, the dynanait

24 The term which Bovi deems to be apt is “irrational exuberance”.

25 However, it should be respected that, in the aforemesdipaper by Bovi, it is also contended that
lay-people are systematically over-critical in assessirgj peonomic events, which stems from the
media attaching a greater weight to negative news.
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equation (9) have altered yet again. In particular, tiemow no requirement for
lags on the dependent variable to enter the model. A st@idige final column
indicates that as many as three values;0fag significant at a conventional level.
Additionally, upon comparing the values of the root mean sqoig@@iction error
statistic which are contained in the second columns bfeTa and Table 6, it is
apparent that, in four cases out of five, C8licceeds in generating more accurate
forecasts than CCIl. However, when contrasting the valhéshwvare presented in the
second columns of Table 4 and Table 6, it is evident tldt Goes not enjoy such

dominance over CCl

Excluding Purchases of Vehicles

On the basis of the post-sample results which have temorted earlier in this
section it is possible to conclude that, over the period of enooarisis in the UK,
2008-2013, one-period-ahead predictions of the quarterly growthoo$ehold
expenditure on semi-durable goods and non-durable goods would Hemre
significantly enhanced by utilising data on the headline meastireonsumer
confidence (CCI). Moreover, by ignoring information péning to Question 11, a
further general improvement could have been recorded igubkty of forecasts
Finally, although a psychological argument exists for ji&éng the balances
corresponding to Question 3 to contribute towards an indicatocoaumer
sentiment, a comparative study of values of root meamrsgerror statistics
suggested that this form of an extension would not have grtavébe especially

fruitful.
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Consequently, governed by the earlier statistical finditigsrecommendation is
made that a measure of consumer confidence be permittedast partial
responsibility for producing forecasts of the growth ofedlént types of household
expenditure. Moreover, there is a preference for relyjman CCI, rather than CCI
or CCI'. However, from consideration of the results of the edény empirical
analysis, it would appear that there are still some kajesssvhich remain to be
resolved. For example, it is possible to observe thaspective of whether CCI,
CCI" or CCI' has operated as the indicator of consumer confidemtke icontext of
predicting the growth of spending on durable goods, a simpkt-ofder
autoregressive model has always achieved superiority. Evideilideewpresented
below to demonstrate that the failure of a consumerdende variable to be seen to
be of benefit for the purpose of forecasting this categd expenditure growth is
attributable to the temporal reallocation of purchaseseticles over 2009-2010

which was stimulated by the Labour Government’s car scrappage initiative.

In order to be able to undertake a fairer assessmerg ok#fulness dtU survey
data for prediction, a new consumption variable is &by subtracting purchases
of vehicles from expenditure on durable godtgith each of CCl, CCland CCT,
in turn, operating as the indicator of consumer confidetioe, familiar within-
sample analysis is conducted for the purpose of obtaini@gsimonious equation to
characterise the growth of this more specific type of dipgn The subsequent
findings are not explicitly shown in this paper, yet amailable on request. In

contrast to the results which were obtained for experalibn all types of durable

26 Quarterly, seasonally-adjusted, constant-price dataepuhchases of vehicles were downloaded
from the website of the Office for National StatisticsDecember 2013. The codename that is given
to the series is TMMI. For the period under considerai{i®®85q1-2013g1), on average, the
acquisition of vehicles constitutes 53.75 per cent of expamediin durable goods.
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goods, in all three instances, the computed value of the Wadthtistic lacks
significance at the ten per cent level. Also, for ac of confidence measure, the
implementation of the genertd-specific methodology delivers a regression function

which includes two lags on each of the dependent and sentnagatbles.

Table 7, below, allows a comparison to be performedthef post-sample
capabilities of the three measures of consumer confidarrespect of the growth of
consumption expenditure on durable goods less vehiclesn Ibe@een that, at the
five per cent level, each of the regression equationshwliccommodates a
sentiment variable yields significantly more accudatecasts than a second-order
autoregressive model. The smallest root mean square prvadétior is associated
with the function which incorporates lagged values of T8bwever, it is apparent

that the specification which features C@lso outscores the equation including CCI.

Table 7

Review of Results

Table 8, which is presented below, enables a comparisoa tomdertaken of the

predictive accuracy of the regression models which have beestructed and

estimated in this section of the paper.

Table 8
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The results show that, following the replacement i #imalysis of aggregate
spending on durable goods by the refined consumption variableadb category of
household expenditure, a benefit is received from thesieiwf lags on a measure
of consumer sentiment in the econometric functiorabbgolute terms, the greatest
gain is for spending on durable goods less purchases of eghighile, for the
consumption of services, any reduction in the root meanresgeaor appears
negligible. An equation which contains CQir CCI* always improves upon the
model which incorporates CCI. Although, for total consumpgapenditure, the
optimal specification features lags on CQbr each of the more specific aspects of

consumption, past information on CG$ at least as useful.

It would seem, then, that the question which is raiseldrtitle of this paper can
be answered in the affirmative. However, in order to assbsther or not the results
which have been obtained are period specific, the emipanmedysis is now repeated,
adopting as an estimation period, 1986g2-2002q3, and a foreasain002q4-
2007g4. In comparison to 2008g1-2013q1, there is limited variation iro@e the
new prediction period. In spite of reaching as low as -982003qgl, over the
subsequent nineteen quarters, the value of the headline cwafidelicator ranges

merely from -6.00 to 1.00.

For the reason of brevity, not all of the findings eeported that are derived from
the sensitivity analysis which is conducted. Indeed, onlysthmmary table which
corresponds to Table 8 is shown below (TabléH®)wever, all of the detailed results

are available upon request from the corresponding author.
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Table 9

The values of the root mean square prediction erroststatwhich are contained
in Table 9 indicate that for none of the types of houlse&rpenditure is the overall
accuracy of the twenty-one forecasts enhanced by accdatmg within a
regression function a measure of consumer confidendeedl, for both spending in
total and on semi-durable goods, alone, the optimal model ®rpthpose of
prediction is an equation which accords with the REPI&, does not incorporate
lags on the dependent variable on its right-hand sideh Végard to the three
sentiment indices, the most favourable comparativelteeselate to expenditure on
each of non-durable goods and services. However, for thesecategories of
consumption, it is merely the case that recourse tmrigat data on consumer

confidence does not succeed in reducing the general qualitg &frecasts.

V. Summary and Conclusions

This paper can be regarded as addressing three main issseswikh reference to
the recent period of economic crisis in the UK, it inigggdes whether or not the
additional reliance upon data on the European Commission’s aggregate measure of
consumer confidence serves to increase the overallagcof predictions of the
guarterly growth of different types of household expendit@econd, an analysis is
undertaken for the purpose of assessing whether or not refmemvhich are
applied to CCI succeed in delivering forecasts which are efigerior quality.

Finally, consideration is given to whether or not the iecgd findings have
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extension to an earligrediction period of the same length, which did not featéure

substantial downturn in economic activity.

On the basis of the results that have been presentbé previous section of the
paper, it is possible to conclude that access to data on the EU’s aggregate measure of
consumer confidence would generally have improved predictibtiseogrowth of
UK household expenditure over the interval, 2008-2013. Moreoefined versions
of CCI would have enabled even greater accuracy to havedodéeved. However,
the usefulness of consumer survey data is possibly testrio an episode of
turbulence, granted that each of CCl, C&hd CCI was discovered to be of no
virtue when forecasting over a relatively stable periodttier UK economy, i.e.,

2002-2007

In terms of the chosen form of confidence measueejriestigation which has
been conducted in this papgemost closely related to the analyses of Cotsomitis and
Kwan (2006), Al-Eyd et al. (2009) and Jonsson and Linden (2009). Hatiese
earlier studies involved a consideration of data on severaitries, one of which
was the UK. However, in contrast to the current paper, isagdregation was
attempted of total household expenditure. In general, thendiadvere seen to be
largely negative. Both Cotsomitis and Kwan and Jonssoiiaén generated post-
sample predictions, which encouraged the conclusion thaulmnssurvey data
contained no useful information about the future patthadisehold spending.
Conversely, Al-Eyd et al. produced merely within-sample reswitsich were

founded upon quarterly data extending from 1973 to 2005. Withicdhext of a

27 The forecast intervals were 1999g1-2002q3 (Cotsomitis and Kwan2@08qg4-2008g2 (Jonsson
and Linden).
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multivariate autoregressive-moving average specificatiexclusion tests were
performed in conjunction with the lags on CCI. Followrsgtimation over equal-

length sub-periods, though, a significant outcome wa$omittcoming.

Hence, in terms of the usefulness of sentiment dagardsults that have been
reported in the current paper appear to be relatively pasitesvever, if it is
accepted that consumer confidence possesses some, buhaofgt, incremental
predictive power then it would seem to be possible tonale these with the
findings of the earlier studies. First, it will be thase that a significant within-
sample relationship fails to deliver a marked improvemefdriecast accuracy when
the survey data exhibit only limited variability over the postysia period. Second,
when estimation occurs over a short interval, bo¢hnilimber of degrees of freedom
and the extent of the fluctuation in the survey variablg bsinsufficient to enable

the inference of Granger-causality to be drawn.

In conclusionthen, the empirical analysis that has been undertiakdre current
paper suggests that developments in consumer sentimepbsdess independent
predictive content. As such, the recommendation of yd-Et al. (2009), that
negligible attention be paid to movements in consumeinsent in deciding upon
monetary policy, would not be supported. Moreover, thisystims shown that a
modest refinement of the headline CCIl can produce a gemepabvement in
forecasting performance. Also, it is apparent that doedasting some categories of
household spending, recourse to information on consuwogfidence is ma

beneficial than for others.
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Figure 1. Quarterly Data on UK Household Consumption ExpanedtEmillion,
constant (2010) prices, seasonally adjusted)
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Figure 2: The European Commission Consumer Confidence lod{€€l)
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Table 1. Questions Relating to the Joint Harmonised EU CarsBurvey

Question| Question

Number

1. How has the financial situation of your household changed the last

twelve months?

2 How do you expect the financial position of your household¢dhange

over the next twelve months?

3. How do you think the general economic situation in the tguhas
changed over the past twelve months?

4. How do you expect the general economic situation in thisitep to

develop over the next twelve months?

5. How do you think that consumer prices have developed ovefagih

twelve months?

6. By comparison with the past twelve months, how do you axpet

consumer prices will develop in the next twelve months?

7. How do you expect the number of people unemployed in this igotm

change over the next twelve months?

8. In view of the general economic situation, do you think tfwav it is the
right moment for people to make major purchases such agui,

electrical/electronic devices, etc.?

9. Compared to the past twelve months, do you expect to sperdomlt@ss
money on major purchases (furniture, electrical/electrdewices, etc.

over the next twelve months?

10. In view of the general economic situatj do you think that now is ...?:
a very good moment to save; a fairly good moment to savea gobd

moment to save; a very bad moment to save; don’t know.

11. Over the next twelve months, how likely is it that youesamy money?

12. Which of these statements best describes the cumamicfal situation of
your household?:
we are saving a lot; we are saving a little; we are just giagdo make
ends meet on our income; we are having to draw on our sawegate

running into debtdon’t know.
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Table 2. Results Obtained following Estimation of Equation (9)

Consumption Number of Lags on the| Increment tak? BG(4)
Variable Variables (Prob. Value) (Prob. Value)
Ny §7)
Total 4 4 0.0966 6.0977
(0.0094) (0.1920)
Durable Goods | 2 1 0.1449 4.0001
(0.0005) (0.4060)
Semi-Durable 2 0 0.0296 4.1059
Goods (0.1054) (0.3919)
Non-Durable 3 1 0.0353 5.5911
Goods (0.0911) (0.2318)
Services 4 4 0.0286 0.6202
(0.1562) (0.9608)

For all models, the estimation period extends from 1986q2 to 200hg4, estimates are founded

upon a sample size of 87.

In the third column, the initial figure signifies the changethie value of the adjusted R-squared
statistic which is achieved by virtue of admitting thgslan CCI to the equation. The figure which is
shown in brackets is the probability value correspanttina Wald F test of the null hypothesis, Ho:

b1 =b2= ...... =bn1=0.

In the final column, the initial figure is the value of eeBsch-Godfrey chi-square statistic that has
been computed to test for fourth-order autocorrelatiotnéndisturbance terms. The figure which is
presented in brackets is the associated probability value.
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Table 3. Oubf-Sample Performance of Estimated Versions of Equa8ipn (

Consumption Root Mean Square Prediction Error
Variable
Excluding Including Si” Statistic
Confidence Confidence
Variable Variable
Total 0.0097 0.0090 0.9415
Durable Goods 0.0363 0.0376 -0.3704
Semi-Durable 0.0138 0.0110 2.0091*
Goods
Non-Durable 0.0174 0.0153 2.2997**
Goods
Services 0.0118 0.0120 -0.3066

Forecast interval extends from 2008q1 to 2013q1.

The predictions are founded upon versions of equation (9ghwiave been estimated over the
common data period, 1986g2-2007g4.

Significance at the five per cent level is denoted bgignificance at the ten per cent level is denoted
by".
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Table 4. Oubf-Sample Performance of Estimated Versions of Equationv{t®)
CCI replacing CCI

Consumption Root Mean Square Prediction Error
Variable(ni, np)
Excluding Including Si” Statistic
Confidence Confidence
Variable Variable
Total (2, 2) 0.0093 0.0076 2.4990**
Durable Goods 0.0363 0.0391 -0.5771
(2, 1)
Semi-Durable 0.0138 0.0106 1.6833
Goods (2, 0)
Non-Durable 0.0174 0.0144 3.6404**
Goods (2, 1)
Services (4, 4) 0.0118 0.0115 0.3984

Forecast interval extends from 2008q1 to 2013q1.

The predictions are founded upon versions of equation (9hwiave been estimated over the
common data period, 1986q2-2007g4.

Significance at the five per cent level is denoted bgignificance at the ten per cent level is denoted
by".
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Table 5. Descriptive Statistics Corresponding to the QurestComprising the EU
Consumer Survey (1985q1-2013qg1)

Variable Mean Standard Deviation
Question 1 -9.6322 9.9627
Question 2 0.7086 8.1835
Question 3 -30.335 19.709
Question 4 -12.236 11.010
Question 5 16.530 16.432
Question 6 26.705 12.457
Question 7 24.671 16.631
Question 8 2.9136 16.337
Question 9 -15.573 8.9930
Question 10 12.128 15.507
Question 11 -3.0608 11.472
Question 12 15.207 5.9916
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Table 6. Outf-Sample Performance of Estimated Versions of Equationvii®)
CCI" replacing CCI

Consumption Root Mean Square Prediction Error
Variable(ni, np)
Excluding Including Si” Statistic
Confidence Confidence
Variable Variable
Total (2, 0) 0.0119 0.0083 2.6270**
Durable Goods 0.0363 0.0394 -0.5374
(2, 1)
Semi-Durable 0.0138 0.0105 1.8664*
Goods (2, 0)
Non-Durable 0.0174 0.0144 2.9940**
Goods (3, 1)
Services (4, 4) 0.0118 0.0115 0.3649

Forecast interval extends from 2008q1 to 2013q1.

The predictions are founded upon versions of equation (9)hwidge been estimated over a fixed
period, 1986g2-2007q4.

Significance at the five per cent level is denoted bgignificance at the ten per cent level is denoted
by".
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Table 7. Outf-Sample Performance of Estimated Versions of Equationv{t®)

Expenditure on Durable Goods Less Purchases of Vehiclesea€ahsumption

Variable
Confidence Root Mean Square Prediction Error
Variable(ni, np)
Excluding Including Si” Statistic
Confidence Confidence
Variable Variable
CCI (2, 2) 0.0378 0.0309 2.5724**
CCI'(2, 2) 0.0378 0.0283 2.8985**
CCI* (2, 2) 0.0378 0.0276 2.9234**

Forecast interval extends from 2008q1 to 2013q1.

The predictions are founded upon versions of equation (9)hwidge been estimated over a fixed
period, 1986g2-200794.

Significance at the five per cent level is denoted bgignificance at the ten per cent level is denoted
by".
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Table 8. Summary of the Predictive Performancebetlifferent Regression
Models (2008q1-2013q1)

Root Mean Square Prediction Error Corresponding to the Mg

Expenditure Excluding Including Including Including
Variable Confidence CCl ccr CcCr
Total 0.0093 0.0090 0.0076 0.0083
Durable Goods 0.0378 0.0309 0.0283 0.0276
Less Vehicles
Semi-Durable | 0.0138 0.0110 0.0106 0.0105
Goods
Non-Durable | 0.0174 0.0153 0.0144 0.0144
Goods
Services 0.0118 0.0120 0.0115 0.0115
ggrl glllof the models, the estimation period is 1986q2-200/d4hee forecast interval is 2008q1-

ql.

The column with the heading, “Excluding Confidence”, indicates, for each type of expenditure
variable, the lowest root mean square prediction emaresponding to a model which does not
include a measure of consumer confidence.
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Table 9. Summary of the Predictive Performancebeflifferent Regression
Models (2002g4-2007q4)

Root Mean Square Prediction Error Corresponding to the Mo
Expenditure Excluding Including Including Including
Variable Confidence CCl ccr CcCr
Total 0.0059 0.0065 0.0063 0.0060
Durable Goods| 0.0164 0.0199 0.0182 0.0185
Semi-Durable | 0.0144 0.0153 0.0163 0.0164
Goods
Non-Durable | 0.0095 0.0095 0.0095 0.0095
Goods
Services 0.0063 0.0064 0.0063 0.0063

For all of the models, the estimation period is 1986g2-2002g that the sample size is 66) and the
forecast interval is 2002g4-200794.

The column with the heading, “Excluding Confidence”, indicates, for each type of expenditure
variable, the lowest root mean square prediction emaresponding to a model which does not
include a measure of consumer confidence.
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