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ABSTRACT

This paper examines the use of an error correction mechanism
(ECM) model to characterise US personal sector consumption
expendi ture. Most recent estimations of US consumption functions
has concentrated on the use of the rational expectations
permanent income hypothesis (REPIH). One notable exception is
the work of Bean who estimates an ECM formulation and contrasts
this with an REPIH model, concluding that the REPIH model
encompasses the ECM model, despite the variance of the latter
dominating that of the former.

This study shows that the ECM model can be estimated with
either current price or constant price data to vyield an
acceptable model of US consumption. It is also shown that the
basic US ECM model has parameters that are very close to those
found for UK data, and, therefore, given the dissimilarities in
the saving ratios of the two countries, there must be some
omitted variables.

The investigation attempts to show that the Bean model is
not the optimal ECM model that can be derived from the data.
Hence it is tested against a more recent set of data, as well as
being estimated over two subsamples. This shows that there 1is
some parameter instability in the formulation. The weakness of
the Bean model is further demonstrated by the estimation of an
unrestricted model, which shows that there are large potential
gains to be made from alternative specifications. It is also the
case that the Bean model fails to take account of the finmancial
position of the US personal sector.

The next stage of the study is the introduction of Federal
Reserve Board Flow of Funds data. The data are examined. and
then an unrestricted model estimated that produces significant
financial effects. In the restricted model a significant role is
found for the ratio of personal sector liabilities to financial
assets as a correction mechanism. This result is in contrast to
the model of Hendry and von Ungern Sternberg for the UK where
there is a role for the ratio of liqQquid assets to income.

The restricted model is also interesting in that it
incorporates significant interest rate, hours of work, and
tangible assets effects as well as the liability to assets ratio
and the basic error correction terms, thus incorporating many
additional interesting variables that economists often cite as
influencing consumption but that have not previously been
successfully incorporated in consumption functions. Not only
does this model improve on the SER of the Bean model by 10% for
the full sample, and 20% for the more recent period (1972-1982),
but it also has the same basic structure as an analogous model
for the UK; the differential responses to the inflationary shocks
of the 1970s are explained by a differential response to the
acquisition of liabilities and assets.




AN ERROR CORRECTION MODEL OF US CONSUMPTION EXPENDITURE

Introduction

Since the late 1950s most econometric models of US aggregate
consumption expenditure have been based on some adaptation of the
permanent income, or life cycle, hypotheses of consumption, but
since the seminal work of Hall [1978] the majority of the studies
of US consumption data have tested elements of the rational
expectations permanent income hypothesis, where current
consumption is primarily determined by consumption in the
previous period. Despite the popularity of the REPIH model the
results of the estimation work have led its originator Hall
(19871 to the conclusion:

"It is reasonably well established that the simple
conclusion from the rational expectations permanent
income model .... is inconsistent with the data'" p.29

An alternative representation of the life cycle model,
popular in aggregate studies of UK consumption data, is the error
correction mechanism (ECM) approach, originally developed in
Davidson, Hendry, Srba, and Yeo [1978] (DHSY), and subsequently
extended by Hendry and Von Ungern Sternberg [19821 (HUS). In
this class of models the change in consumption is a function of
the change in income, and a measure of the disequilibr ium between
income and consumption. Despite the success of the ECM class of
models in characterising UK consumption data, there have only
recently been some attempts to use ECM type models to
characterise the US data, cf Bean [1986], Muellbauer [19861., and
Campbell [19871].

The Bean model is currently the most rigourous study
available using the ECM approach with US data and therefore forms
the benchmark against which this study is measured. The basic
aim of this paper is to show that the simple DHSY model can
characterise both UK and US consumption data, and that it can be
extended by the use of financial variables to provide a variance
encompassing characterisation of US consumption. The first part
of the paper estimates the basic DHSY model with US consumption
data. Then an extended error correction mechanism model
incorporating the effects of financial variables is used to
characterise US consumption. Finally, this model is compared

with the results found for the UK by the author, Harnett [19881].
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The DHSY consumption function with US data

This section reports the results of estimating the DHSY type
equations with data for the US personal sector consumption

expenditure.

The DHSY model was originally estimated for the UK using
unadjusted constant price data. However, several studies
(Harnett [(1984,1988]) and Patterson [19861])) have extended the
DHSY model both to estimation with current price data. and also
to include seasonal factors and a constant: this model is referred

tc as the seasonally extended correction mechanism (SECM) model.

The data used i1in this studv are taken from the Federal
Feserve Board MPS data base. based on the Survev of Current
Business (see Appendix). However. data limitations meant that
seasonallv unadjusted data were onlv available in current price
form (these data had to be derived from flow of funds sources).
The use of current price data 1s Jjustified bvy the isomorphic
property of the DHSY consumption function. by which i1t should be
capable of estimation 1n current prices or constant prices whilst
maintaining the integrity of all the coefficients except those on
the price terms. The use of current price data also has the
advantage that 1t 1s not sub)ect to data vintage rebasing., nor 1is
1t subject to as larqe revisions as constant price data. Table 1
reports the result of estimating the basic SECM model using

seascnally unadjusted current pbrice US data over the period

1955.1-1982.2. Lower case letters denote log variables.

Table 1. SECM model with US unadjusted nominal data

A c, = 0.454 a,y, - 0.103 3. a vy - 0.212 (c-y), _ + 0.351 & p
Sl (9.12) 3 (174 1A Y (4. 09 t-4  (9.92) At
+ 0.047 3 3,0 - 0.029 + 0.010 Sl + 0.014 S2 + 0.006 S3.
(0.03) (2.28) (3.51) (3.84) (2.22)
SER = 0.0086. DW = 1.15. N = 113. R® = 0.878.

These results suggest that the SECM model can explain the

change in UK and US non-durable consumption with very similar

coefficients. The coefficients on the US model are all within
the range of the UK coefficients + two standard errors of the UK
estimates. However, the worrying feature of this model is the

poor per formance in the DW statistic which indicates that there

1s some residual serial correlation.




By way of comparison, the same form of model, though without
seasonal dummies for obvious reasons, was estimated with the more
reliable seasonally adjusted US data, but changing the lag

structure, so that the a terms were replaced by first

4Xt
difference terms. The ECM model vielded the following results

with current price data for 1952.2-1982.2.

Table 2. DHSY model US adjusted current price data

Alct = 0.400 Alyt - 0.070 A A yv. - 0.025 (C—y)t_l + 0.487 Alpt
(&6 550 (@12 (6.62) (7o &)
= (O} a2 Afot
(3l 5 S22
=2

SER = 0.00410. DW 1.88. N = 121, R = 0O.685.

The same model was also estimated with constant price data in

order to check on the isomorphic properties of the model.

Table 3. DHSY model estimated with US adjusted real data

Alct = 0.402 Alvt = 0, Q7.2 $2v = @ Q25 (c—v)t_1 = @ (58 Alot
(&o 27 L1 2E0 (6.62) (7. EE)
= O 01 Afot
(0.90)

—i7)
SER = 0.00414, DW = 2.02, N = 121, RS = 0.390.

As expected the results of Tables 2 and 3 give almost
identical coefficients on all but the price terms. However . the
presence of any chanae in the income and error correction terms
means that there is inconsistency in the price deflation process,
and this motivates the use of current price data throuahout the
estimation work. The ECM model is also slightly better specified
in Table 2 than in Table 3 in terms of the SER. When these models
were estimated for the 1972-1982 period the SER remained largely
similar, with the current price model having a smaller absolute
size of SER. The simple REPIH formulation of a fourth order
autoregression of the log of real per capita consumption (only
the first lag'was significant) vielded a substantially higher

SER of 0.0053 over the full sample period.

Given that the unadjusted data used above had to be derived
from secondary sources. and that constant and current price data
were only available for the seasonally adjusted data, the rest of
the analysis will be conducted using adjusted data. in common

with all other studies of US consumption data. despite the

problems that the Wallis [1974] critique suggests may be present.
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The properties of the US consumption data

In assessing the ability of the ECM model to characterise US

consumption it is important that the properties of the data to be

explained are understood. The seasonally adjusted ECM models

estimated above have used Alct. as the dependent variable, for

compar ison the é‘vt term is also shown, since this was shown to be

a significant variable in the restricted model.

Figqure 1. Alct and Alvt: Constant price data
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Figure 1 shows that there was a fairly strong cyclical trend

in both consumption and income during the 1950s and 1960s.
However . since the 1970s there has been a degree of growth in
both of the series. as well as an increase in the variability of

the series from cuarter to auarter.

In the ECM mcdel the other important term is the disequilibrium

term (c-v) the averaage propensity to consume (APC), which

T=i "
is used as a proportional control mechanism. The path of the US

APC since 1950 presents an interestinma picture.

Figure 2. The US APC for non-durable Qoods and services 1950.1-1984.2
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From the late 1960s there is a continual decline in
consumption relative to disposable income, until the last qQuar ter
of 1973. After that time the trend is reversed until the
consumption levels of the 1950s are re-established in the 1980s.
Such a pattern is in contrast to the United Kingdom where the oil
price rise of the mid-1970s saw a deceleration in non-durable
consumption with historically high levels of saving. Any
successful model of US consumption must therefore be capable of
explaining why the APC changed so dramatically in 1973. Because
of this obvious break in personal sector behaviour, split sample

testing or recursive estimation will be essential.

One e~planation that has been advanced in order to explain
the change in consumption behaviour in the UK has been the rate
of inflation (see Deaton [1977) and Bulkley [1982)]). However . ac
Figure 3 shows. the rate of price inflation in the US
was hiahly variable during the 1970s and 1980s. The series
peaks in 1974.1 and 1980.1 (note that Alot is used as opposed to Ath
due to the seasonal adjustment in the data). Although the
gr adual increase in inflaticon may well account for the decline in
the APC over the 1960s, it 1s difficult to assess how the highly
variable nature of inflation since 1973 should be the prime
factor in promotina a continuinag growth of the consumption to
income ratio. Thus we have to locok elsewhere for our explanation

of US consumption behaviour.

EnlaltiEeRSE Price inflation on all goods calculated by AllnP
0.835

6.830 —

0.825
0.028
0.815
e.018

0.885
0.888

-8.005

1955 198 19S5 1978 1975 1988
This brief look at the data has shown that without a

thorough investigation of the data, it is not possible to know
why our mOdel‘Derforms well, or even what is the appropriate way
of testing our model, for example where important structural

breaks may occur: thus even though we may have a good statistical
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fit over the entire sample, there may be offsetting influences in
the sub—-samples (see Muellbauer [1983] for an example).

Towards a full ECM model of US consumption

In this section of the paper an unrestricted model of US
consumption is estimated that incorporates the same variables
that were found to be significant in the study of Bean [19861.
The Bean study is currently the most rigourous error correction
model that has been tested, thus if any model is to improve upon
it,it must be shown to be capable of at least variance dominating
it. if not encompassing it. Bean 's model was estimated with 1972

constant price data. and included the number of hours worked H, .,

t
and the real level of share prices. St (as measured by the standard
and Poor S5S00 1ndex) as additional reagressors. However, because of

the previous discussion on the properties of the constant price
and current price data. the model was re-estimated usina both
1972 constant pbrice and current price data in order to test the
validity of the restrictions that Bean imposed, in an attempt to
assess the extent to which Bean’'s model is data specific.

Unlike the Bean study. the start date for the estimation work was
1954.1 rather thanm 1950.1. This is in keeping with the
estimation work of Muellbauer and Bover [19861 and Blinder and
Deaton [19851]. The reason for this is that it avoids the period
of the Korean war, when (as was seen from Figure 2) the APC fell
rapidly. Also, in 1954 the US tax system was altered so that

interest payments and receipts were treated symmetrically.

As was found in Tables 2 and 3, the effect of using nominal
data in the restricted model was not only to change the sign of
the price terms but also to alter the coefficients and
significance of some of the other explanatory variables, notably
improvinag the specification of the error correction term,
especiallvy in the more recent period. However, the most notable
change is the size and significance of the lagged inflation term
which is also notable for the difference of size of the variable

in the current price data model in the sub sample estimates. even

though the constant price data estimates are similar.




Table 4. Bean's "Restricted model"” FRB data

SIAERSBIZ2Es2 S WNSUZ 2 1 26 2362 5 2
DATA 1972 NOM 1972 NOM 1972 NOM
Alyt Co 295 0.215 0.194 ©0 L&Y 0.311 @ 213
(4.6) (X5 5 (26 50 (2.1) (3.6) (2.8)
(c—v)t_1-0.021 =0)s ©2 =0, ©2Z2 ~-0.018 -0.026 -0.041
(6.95) (7.2) (3.9) (3.7) (3.0) (SN
AlHt 0.224 0.274 ORRZ2ES ©, 2772 0.216 0.244
GSEY2D) ST AP (25 7)) (2.8) (BINGD) (2.4)
alst_2 SORIOn SIORIDEOS, =01 @I =0, @1l 1 SHORONES -0.006
Cal 5 7)) Gl o S (BIFSRSD) (0.9) e (0. 7)
alnt @~ 27 Q¢ 2:2(0) =0, 4P ©s I S7 = ORRSIN 0.267
(Gl 5 4h) (BIERSD) (0.8) (0.6) (SIS ' 2)
aznt @O 0.147 =0, ©i5 ©. 2135 ONOYS 0.067
(@ISZS) (BINNSDH) (0.1) (3l 550 (0.95) (0 55
nt—l O N7E 0.676 -0.158 ©) (520 -0.243 ©rI4RS,
(25 5 ((SPN78) (0.9) (4, 3) (2.0) (5 o 2
SER 0.3787% Q) ,, SET7A 0. 3847 @5 SES% ©). SO/ O 8 SEY %
DW 2.0750 o SIS 7Y 2ESN52 2LNTUVT il (e 1.4610
R: 0.4158 0.7400 0.3469 0.5010 OES S5 0.4521
N 114 114 74 74 41 4]
The results for the full sample estimation with the constant
price data are similar to those found by Bean. However , the sub

sample estimates show that there is some parameter instability in
the model. and that there may also be some misspecification.
especially in the more recent period, where the Durbin Watson
statistic is verv low for the current price data model. The
overall performance of the model using the current and constant

price data sets is not dissimilar. with the SERs of the model

estimated with current price data generally being marginally hiaher.

In an attempt to assess the degree of misspecification in
the model the unrestricted model that nests the Bean formulation

was estimated over the same samples as above: the Treasury bill

rate R, was included for commonality with Bean 's unrestricted model.

t

The results of estimating the unrestricted model with both
constant and current price data confirm that it is possible to
model consumption in either mnominal or constant price terms wilth
there beinag little effect on the parameterization of the model
except in the price term. thereby meeting the criteria in the
desian methodology of data admissibility. There is a suagestion,

however ,in the SER of the 1972-1982 estimates that the model has

too few degrees of freedom.




Variable

DATA

const.

SER ™=
DW
R:

Table S. "Baseline model" Dependent variable Alct
54.1-82.2 S4,1-72.2 72.2-82.2
1972 NOM 1972 NOM 1972 NOM
~0.121 -0.100 -0.349 -0.317 0.084 0.065
(1.2) (1.0) (2.5) (2.3) (0.6) (0.4)
~0.019 0.018 0.165 0.231 =0, 50 =0, 5354
(0.1) (0.1) (1.0) (1.4) (2. 32 (2, @0
0.084 -0.011 0.059 -0.057 0.264 0.529
(0.8) C@g 1Y) (0.5) (0.5) (3l o5 (2.3)
0.216 0.164 0.196 0.119 0.197 ONOZS
(3.95) (2.7) (2.0) (1.2) (2 7)) (0. 8)
-0.108 -0.069 0. 088 @59\ 27% -0.336 -0.250
C o2 (0.8) (0.6) (0.9) (3.4) (2 50
-0.068 -0.036 -0.043 -0.002 -0.079 -0.038
(0.8) (Q.48) (0.3) (0.0) (0.8) (0. 3)
0.028 0.045 -0.110 -0.097 0.128 0.148
(0. 4) (0.6) (1.0) (0.8) (3o S0 3l o S
0.013 0.011 0.008 0. 006 0.014 0.011
(1.9) (1.6) (0.9) (0.5) (1.4) (IR
0.001 -0.003 0.011 0.016 -0.044 -0.023
(0.1) (0.2) (0.9) (1.1) (SR (5107
-0.022 -0.014 -0.021 -0.021 -0.001 0.009
(22 (63 & =5 (1.6) (§ 3lio 50 (0.0) (0.7)
-0.007 0.005 0.008 0.009 -0.016 -0.017
(1.0) (O, 7 (0.8) (0.8) (1.5) (IS
-0.312 0.273 -0.246 0.199 -0.672 0.277
(2.5) (2.5) (1.2) (1.1) (4.1) (1.3)
0.064 0.153 -0.230 0.25%9 -0.091 0.116
(0.5) (1.3) (1.0) (1.4) dOMESH (0.5)
-0.026 0.116 0.222 0.271 -0.486 0.214
()25, (0.9) (ol ©)) (1.4) (2.3) (1.0)
-0.085 -0.052 0.082 0.108 -0.739 -0.415
(0. 7) (0.4) (0.5) (0.6) (4.2) (1.8)
©)r il ©o 1| 2 0.077 0.080 OIRSS 0.166
(1.3) (1.6) (0.6) (0.6) (3.2) (1.2)
-0.176 -0.222 -0.211 -0.236 -0.193 -0.192
G150 (2.0) (1.3) (1.4) Gl o) (PINSRIS)
0.130 0.106 0.080 0.051 Q0 37 0.160
(1.2) (1.0) (0.5) (0.3) (2.6) (1.1)
-0.082 -0.042 0.146 0.139 -0.020 -0.044
(1.0) (0.6) (I (1.0) (0.2) (0. 4)
0. 60 0.428 0.870 0.912 1.042 0.690
(2.3) (1.7) (il -59 il o 5 (4.5) (2.1)
-0.675 -0.568 1.469 SHVSSING -1.0463 -0.503
(28H) (1.9) BIS78) (1.7) (3.7) Gl o 5
0.296 0.233 1.568 1.615 1.010 0.689
(1.0) (0.8) (1.9) (1.9) (3.2) (1.8)
-0.276 -0.412 -1.673 -1.625 -0.487 -0.645
Gl o 20, (10878 (2.4) (25, (2.0) (2.2)
-0.005 -0.005 0.007 0.006 0.021 0.014
(0. 3) (@5 ) (0o ) (0.2) (0.4) (0.2)
o 0.3662% 0.36007% 0.36917% 0.36997% 0.228B6% 0.269%
1.9986 1.9832 2.0943 2.0396 1.9539 1.8871
0.4518 0.7719 0.3980 0.5459 0.8300 0.6937

114 il L4 74 74 41 41
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The unrestricted model reported in Table 5 suggests that
there are likely to be only limited impacts from the stock market
price in the form that Bean introduces and that a AZSt restriction
might be more appropriate. The extensive use of the price terms
that Bean employs also appears to be optimistic, since the only
obviously significant restriction is that of the current
inflation rate. The imposition of the AlHt restriction appears
valid in all but the earlier sub sample, whereas it appears that
the interest rate that Bean omits from his restricted model is
significant in all the estimation periods and that it would be
significantly negative in either levels or difference form.
Another interesting result was that the size of the inflation
term in Table 4 was reproduced in the unrestricted equation for

the most recent period.

The fact that the SER of the restricted model is much
greater tham that for the unrestricted model in the more recent
period, as well as the size of the DW statistic previously
mentioned, confirms that there are likely to be important
influences missing from the present analysis, and by implication,
from the analvses of US consumption that Bean and others have
conduc ted. The natural extension of the ECM model that has not
been examined in any other study i1is the incorporation of the
financial position of the US personal sector in the model, in the
same way that the liquid asset to income ratio, used by HUS,
pPproved an impor tant additional regressor in the analysis of UK

consumption.

Finmnancial influences in the US consumption function

In this section the Federal Reserve Board data
examined in the previous unrestricted model are augmented by the
introduction of a consistent vintage of financial data from the

Federal Reserve Board flow of funds accounts for the US.

The life cycle hypothesis places great weight on the role of
the wealth of individuals in the determination of consumption,
and a criticism of most econometric models of the UK consumption
function, including DHSY [19781, was that they ignored personal
sector wealth. The same omission is also found in most empirical
studies of US consumption. Using the flow of funds data it is

possible to investigate the effects of variables such as the
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stock of total outstanding liabilities and financial assets, as
well as the role of the flows associated with these stocks and
tangible assets in the determination of non-durable goods and

services expenditure in the US.

The above results showed that even the extended ECM model
could not fully explain US consumption behaviour, especially in
the more recent period. In the US the response of consumers to
the high inflation of the mid 1970s was a small temporary rise in
the savings ratio during 1973-75, followed by increased
-consumption of both non-durables and durables, in contrast to the
UK where there was a sustained large rise in the savings ratio.
In contrast to the UK therefore we should not expect to find any
substantial increase in the holding of financial assets during

this period, but rather a switch away from financial assets and a

growth in personal sector holdings of tangible assets.

Although there have been substantial acquisitions of
financial and tangible assets, the growth of the stock of
financial assets appears to have accelerated only in the 1975-
1980 period, and actually fell in 1973, in contrast to what is
found in the UK. However , when these series are examined 1in
ratio to income form, they yield a very different picture.
Figure 4 examines the acquisition of total assets (financial and

tangible) to income ratio and the nmet liability to income ratios.

Figure 4. Acquisition of total assets and liabilities to income

8.35

—ASSYR — L1aEY2

NET ACQUISITION OF
ASSETS TO INCOME

.38
$.25
.28

.15

B e v e
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] NET LIABILITY RATIO

0.88

1955 1968 1965 1978 1975 1980
Contrary to expectations there have been simul taneous

increases in the net acqQuisitions of total assets and liabilities
relative to income in the periods of high inflation. The
qQuestion i1s whether the increased net investment has been

financed by the increased liabilities, and if so, what assets
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have been purchased? Figure S5 suggests that during periods

of high inflation the net acquisition of tangible assets has
increased at a faster rate than the acquisition of net finmancial
assets, and, when linked with the information in figure 4, this
suggests that the rise in the proportion of income spent on
tangible assets has been financed by an increase in the levels of

liabilities held by the personal sector, relative to their income.

Figure 5. Tangible and financial assets to income ratios
0.25

— IaYd — TAYD

RET ACQUISITION OF
FINANCIAL ASSETS TO IMCOME

0.20
0.15

LRU] P

LW As 7% ¥ ’ \
0.05 VoY \/ A

NET ACQUISITION OF TAMGIBLE ASSETS

1955 198 195 1978 1975 1988
Apart from during the periods of high inflation, the

proportion of income going towards tangible assets has fallen
while the ratio of net acquisitions of financial assets to income
has tended to rise over time, peaking in 1976 and subsequently
levelling off. I1f we look at the stock of fimancial assets to
income and the stock of outstanding liabilities to income ratios
we can see the different attitudes to assets and liabilities.

Figure 6. Stock ¢f liabilities & assets to income ratios
3.5
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1.5
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X

1955 1%0 195 1978 1975 1989
Figure 6 shows that the ratio of the stock of financial

assets to income has fallen, whilst the ratio of liabilities to
income has risen steadily over the whole of the period. The

financial assets ratio peaks in 1968 and falls by 307 over the
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next 15 years, with what appears to be only limited attempts at
rebuilding the stock of finmancial assets relative to income
during the high inflation periods in the mid 1970s and 1980. This
is in contrast to the UK where, after the fall in the liquid
assets to income ratio seen during the mid 1970s, there was a
substantial rebuilding of the stock. Thus there has been a
switching between asset types by the US personal sector in
response to high inflation. There appears to have been a
switching away from financial to tangible assets during the
period, as the real rate of return on liquid assets has been
eroded and the capital gain on tangible assets increased, and
this has been financed by an increase in the liability to income
ratio due to a cheaper real cost of borrowing. The real ex-
post, pre—-tax, rate of interest was at its lowest in 1974.1 and
1980.1, when US inflation peaked: during the rest of the sample
period it was not only very low, but at times negative, thus
depressing the demand for fimancial assets and increasing the

demand for credit.

Another factor contributing to the depression of the demand
for fimancial assets is that the real value of the stock of
liquid financial assets will have been eroded by the direct
effect of inflation. The problem with this hypothesis is that
this same argument has been employed to demonstrate why the UK
saving ratio had risen over this period, while in the US what we

are attempting to explain is a fall in the saving ratio.

One answer to this apparent paradox may lie in the effect of
credit rationing in the two countries. In the UK there is
considerable, albeit mainly anecdotal, evidence that individuals
were credit rationed during the 19270s and early 1980s, and that,
unlike in the US, they were unable to build up their liabilities.
Alternatively the answer may be found in differing motives for
holding financial assets. In the UK it appears that individuals
attempt to hold a given stock of assets to hedge against future
uncertainty. Thus the response to falling real values of the
stock of financial assets to income was to increase nominal
saving in financial assets. It appears that in the US individuals
have reacted to the effects of inflation on their asset holdings 1
in a portfolio adjustment manner. As the real rate of return on

financial assets declined, their stock of financial assets to
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income declined, despite net acquisitions taking a higher
proportion of their current income. The ability of consumers to
borrow at low real rates of interest enabled individuals to
increase their liabilities to either make additions to tangible
assets, (where the effect of expected inflationary pressures
should be to encourage current period consumption in order to
take advantage of capital gains), or else to increase consumption
of non-durable goods (in nominal terms the value of expenditure

on "necessities" tends to increase with the effect of inflation).

Given the data patterns and the suggested behavioural
rationale outlined above we might expect to see the stock of
financial assets entering the nmnon-durable goods equation with
a negative sign in the short run, as the stock of assets are run
down to finance consumption; though with a positive sign in the
long run because an increase in accessible stocks of assets
(assuming financial assets are more liquid than tangible assets)
should increase future consumption, via familiar life cycle

arguments.

The increased stock of liabilities should have had some
impact on consumption decisions as individuals presumably incur
liabilities in order to finance consumption of particular goods.
These will normally be tangible assets, such as housing, with its
corresponding mor tgage debt, an automobile, or some other large
durable good. Because liabilities are mainly incurred to
finance tangible assets there should be little direct effect on
the consumption of non-durable goods. However , with the extension
of credit facilities, much more consumption of so—-called "nmnon-
durables" has been financed by an increase in liabilities. Any
effect on non-durable consumption should only arise after a
fairly long lag as the liability will have to be repaid, and as
is argued in Harnett [19881], this liability should make a prior
claim on income of an individual, thus effectively reducing the
level of disposable income, and therefore having a negative sign

in any non-durables equation in the long run.

As was suggested above, the net acquisition of tamngible assets
has been increasing in nominal value but falling in relation to
| income. One possible explanation would be that the deflator on
| tangible assets was rising less rapidly thanm that on income.

| Though there has been some cheapening in the prices of durable
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goods relative to income, this is not the case for housing.

However , this should bring forward the purchase decisions of

individuals, where the greatest benefits from purchase, as
against rental, are to be made. It is true that there has been
an acceleration in the value of the stock of housing in this
period. However, the data suggest that the increase in the
level of investment in tangible assets has been evenly spread
throughout housing, other fixed assets, and consumer durables, in
both gross or net investment terms. Thus there is a problem in
explaining the growth of tangible assets and the decline in the
tangible assets ratio. The tangible assets term could therefore
enter the non-durables equation with either sign. However , 1if
tangible assets were being accumulated it is likely that non-

durable expenditure would also grow, due to purchases of

furnishings etc. being correlated with the acquisition of houses.
We should expect a small positive coefficient, though the dynamics

of the effect might mean that this was a lagged relationship.

The error correction model with US finmancial variables

In order to qquantify the impact of the finmnancial variables
in the determination of US consumption, the unrestricted model
reported in Table 5 was extended to include the various financial
influences examined above and was estimated over 1954.1-1982.2,
due to restrictions on the availability of the assets data, with
current price data. The assets terms are introduced excluding
the current level, due to the problem of endogeneity. The
results of Table 5 largely confirm what the previous analysis had
suggested. Due to the size of the model the sub sample estimation

is not helpful.

Overall the performance of the model is not significantly
improved. In fact, due to the introduction of more terms, the SER
is increased even though the SSR is reduced relative to that ‘
reported in Table S. In terms of the influence of the individual
variables on the model, the tangible assets effect is small but
negative, (although a positive Altat effect is suggested by the
data). The effects of liabilities are small but positive in
total, despite the largest effect occurring in the fifth lag,

and this being negative. The financial assets term yields a

small and negative long-run effect with the largest coefficient

being negative in the fifth lag position.
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Table 6. "Baseline model": Flow of Funds data
lag O 1 2 3 4 =)
ct -0.186 0.113 -0.219 0.027 © 4 | &
(PINNED) (0.7) (1.4) (0. 2) (GIRZS)
Y4 OLMISS -0.057 -0.074 -0.039 0.078 0.047
(2.0) (OMSH) (0.7) (0.4) (£0)5 74) (0.5)
Ht 0.168 -0.001 0.001 0.0 (0)5 ©1Q) ¢l . 05 OO
(1.4) (Cilo &5 (0.8) (Op) (SIS (1.1)
St 0.0001 0.0 0@ =0)5 0007 =0, © 0.0002
(1.4) (0. 4) (©s2) (BIFNNS) (0. 2) (s ©)
Alpt 0.209 ©, 207 =0, ORIE | =), 07472 0.108 -0.012
(1.4) (1.4) (O Y GOIEES)) GO (0.1)
r*t 0.0012 -0.0016 0.0011 0.0009 -0.0008 0.0007
S (&) (S1S70) (1.0) (0.7) (O 7)) (0.8)
+at 0.006 -0.050 0.053 OMOS4a =ONE62
(©s12) (SIS (1.1) CORY/2) g 70
tat SOROOCRIIEN OON © 005 - =0 00T 0.004
(1.0) (©n2), €l o 2 (PIPESY) @5 7
; lbt 0.087 -0.048 0.075 0.047 -0.111
] GOSN (@5 5) (0.9) (0.6) (1.2)
const -0.074
(1.3)

SER = 0.37%:DW

1.8505;N = 114;R2 = 0.86:

The results from Table 6 suggested that the a restrictions

lxt
imposed in the basic ECM model estimated with seasonally adjusted
data were appropriate, but that this was not generally the case

for the financial variables.

Table 7. Restricted model with financial variables
54,1-82.2 54,1-72.2 72.2-82.2
5 0.177 0.143 0. %5
(B S0 (1.9) (2.4)
Gesgh . -0.08B6 -0.110 -0.093
(4.2) (4.0) (2.4)
A p @.374 0.088 0.420
il (4.5) (0.6) (3.9)
fa -0.012 -0.016 -0.016
| ==8 (3. 1) (3.3) Cilstn)
‘ A ta 0.005 0.011 -0.0005
| NS (1.8) (2.8) (0.1)
j lb 0.013 0.014 0.021
| Lt (4.8) (3.6) (2.4)
‘ R -0.194 0.186 -0.405
gt (2.0) (0.8) (3.2)
A H @i 1S 0.128 0.041
e (1.9) (1.4) UE =W
SER 0.3497% 0.3546% 0.3116%
DW 1.9727 2.2048 1.8487
Rz 0.7849 0.5820 0.5897
N 114 74 41
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The model containing the assets and liabilities terms gives
large improvements in per formance over the whole data set as well
as the sub sample periods. The model is generally well
specified, although greater parsimony might be obtained by

omitting the A& term. In the course of the restriction process

lHt
the other variables that stayed in the longest were Al-fat_1 and
Alpt—l' The effect of using shorter lags on the financial assets
term was investigated, but always produced inferior results to
those reported here, as did the restriction of employing an
“integral control term (found in HUS) of the stock of liquid
assets to income of up to five lags. One interesting effect is
the negative sign on the financial assets term in all three
estimates, and the significance of the variable in the earlier
period. Unexpected is the insignificance of the tangible assets
term in the most recent period, suggesting that, contrary to
expectations, there is no evidence to support the hypothesis that

there has been switching between durables and non-durables

during the recent period of high inflation.

Also interesting are the broadly equal and opposite
elasticities on the financial assets and liabilities terms. This
suggests that the ratio of financial assets to liabilities is
important to Americans in the determination of their consumption.
Due to the nature of observed lags this was modelled as (lb—-Fa)t_1

and Aq{at—] to incorporate all three terms.

Figure 7. Liabilities to assets ratio

—LIase

8.35

0.25

'Zl U] A Tl eI L st Lot Loy
1955 1%0 195 1970 1975 1980

Figure 7 suggests that there has been a sizeable increase in
the ratio of liabilities to assets post 1973, and appears to-

confirm the view that there was a jump down in the level of the
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stock of financial assets that consumers wished to hicli@ , et

SemmE e @5 Jncle vl si=E SRR @R SE ]S Thus we can see that there

15 a new plateau’ level of liabilities to assets of 45%, rather

than the 257 level found pre 1973. Far from being concerned at
the 1mpact of higher 1nflation per se., and therefore i1ncreasing

precautionary savinag, Amer 1cans appear to have taken advantage

of the cheaper real cost of borrowing and used loans to advance
their purchases of goods. both durable and non-durable, rather
than attempting to maintain the real value of their stocks of

l1quid assets. The results also suaggests that the type of equ:ty

extraction argument that has been advanced for the growth of
consumption 1n recent vears has been 1mpor tant 1n the

determination of US consumers expenditure for some time.

In an attemct tc maintain the 1somorphic nature of the

equation

[B)@nie ) F B _ were tested. however . the latter

A 1 ¢
was 1nsignificent 1n all samples, while the former was orlv

and A1D

significant 1n the +ull sample., and both were therefore drogoper.
The houre term anc the constant were kept 1n the mcocdel {for

lcgical, rather than data bacsed reascns.

Tals e Bl FEewr e iceel weaele 5 1 iclelhlllbnaly el SisSEies Ig=acile
A 8343 ! S e TR | e s
S, (s W) (OFISIRS) O HSE
bt (4.3 (2.0) (185 o i)
§ (E =, -0, 075 = 5l 172 -0.048%5
bt (3.6 (4.0) (0.8
(0 Blo S () ()1 0.4432
T (5. 7 (0. 1) &
2 fo .14 .01l 0. 020
A L Gor gy (1.1 (1.4
A ta B Q. 005 0.011 0.0002
Ly EEs (1.9) (2.8 (0. )
(lb-Fa) 0.016 0. 006 0.015
=it (4.7) (0.8) (1.5)
R =@y Z il 0.207 =, 275
Ed (2.0 (0.9) (2.7)
S H 0.105 @ Wil7 ORN@ES)
R (1.6) BIPSZH (0.6)
const 0.009 =0 @IS @30 15
(1.4) (1.3) QNS
SEF O.3561% GERSISES7: Q)8 S 2HD%
DW 2,0z 2 ol B o ES
P 0.7927 0.6265 0.6400
N 114 74 41

The resulte of Table 8 are encacuraaqginag

entire cample the model 1s well specitfied.
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0.64 r
(N <
RS ¢
(N -
0.816 ¢
9.6l
0.0
lNZJ

0.2¢4
0.1481
8.:2] -

-0.043

.19

.25

2910

-8.427

and almost 20% smaller

insignificant
shows that there
capable of passing all

constancy as

reported in Table 8

developments

parameters have largely

coefficients.

Figure 8.

SER being almost 10% smaller than found in the Bean restricted

in the more recent sub sample. One
disappointment was that the liability to assets ratio is

in the sub samples. The fit of this model

15 no heteroscedasticity, and the model is

the split sample tests for parameter

is shown by the RLS results reported in Figure 8.
This shows that the one step ahead residuals confirm that the

is well capable of modelling the

in US consumption over the past thirty vears. The
flat bands for the standard errors of the equation show that the
been constant since the earlv 1960s.

This was confirmed by the RLS estimates of the individual

Fitted and actuals with one step ahead residuals

Sawple Period is 1958( €) - 1982( 2)
dlpend =

Figure 9. The FPLS coefticients
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One i1nteresting feature of the model reported here 1s how
similar i1t 1s to the restricted model derived for the UK by
Harnett [19881]. This 1s also estimated with current price data
and 1ncludes the basic DHSY variables, 1nterest rates, an
unemployment term (amalogous to the hours of work term used 1n
the US model), and the liquid assets to income ratio, as opposed
to the fimancial assets and liability position in the US. However,

no role was found for a tangible assets term 1n the UK model.

Conclusion

The results of this peper have shown that the errcr
correction mechanism formulation of US consumption is well able
to characterise US percsonal sector consumption expenditure. il ae
was shown that the basic DHSY tvype model was capable of being
estimated with current price seasonallv unadjusted data ard
vielding very si1milar ccefficients ta thcocse typifying the Unitec
Fingdom. highlighting the general usefulnecss of the model acs the
basic data generation process determining consumpticn behavicur.
It was also shcown that the ECM class of mcdel was capable of
estimaticon with ei1ther current price or constant price data. angd
that. due tco agoodness ot fi1t arguments and the well known
probiems of price deflation generally, current price data was to
be preferred. The basic ECM model was also shown to variance
dominate the s:mple PEFPIH model (although not toco much should bte
made of this pcirt as the information sets used 1in the twd> modeic
differ). The use cf both current price ancd constant price data
alsno allowed a tecst of the data specificty of the Bean ECM model.
It was shown that although the Bean model was the best currently
availlable ECM model of US consumption. the unrestricted
regression 1in which 1t was nested suggested there were 1mportant
omissicns., and potential misspecifications, the most 1mpcrtant
omissicn being an analysis of the wealth position of the US
personal sector.

The use of flow of funds data on the asset and liabilitv of
the US perscnal sector allowed us to construct a model based more
on the HUS apprcach which clearly variance dominated the Bean
speci1fication of the error correction mechanism model. It 15
also 1nteresting to ncte that this specification also variance
dominates the mcdel of Muel lbauer and Bover [1986] which was
estimated constant price data (which Harnett [1988J] shows 1¢

consisternt with the data used here).
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The fact that the coefficients on the basic DHSY variables

in the UK and the US models are robust to re-estimation with not

only different vintages of data but across countries is an impor tant

result. The differential savings ratios must therefore be due to
factors not included in the DHSY model, and this study has
identified two important factors. The first of these is the
differential response of consumers’' portfolio allocation to
inflation between the two countries. The investigation of the
wealth position of US consumers suggests that they reacted to
inflation by increasing their levels of debt, running down their
stock of financial assets and consuming more. The second factor
is that the net acquisition of tamgible assets relative to income
slowed during this period and suggests that much of this increase
in liability went in current consumption on non-durables and
services as well as in the increase in consumption on housing and
durables. Such behaviour is in stark contrast to the UK where
consumers held back from consuming to maintain their financial

assets relative to income.
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DATA APPENDI X

The data used were per capita non—-durable goods and services

consumption for Ct' per capita personal disposable income, Y

t 5
the real and nominal values of the Standard and Poor S5S00 index

taken from Bean’'s data, S the total consumption deflator for P

e it

which is then transformed by Alpt= nt:

as in the Bean data for Ht: and the qQuarterly nominal Treasury

bill interest rate for Rt. The flow of funds data are taken from

Flow of Funds Accounts. The stock of household financial assets.

per capita hours of work

FA (1740900035). The stock of households liabilities,. LBt
(174190005), and the net acauisition of tangible assets. TA
(175005005) .
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