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Abstract

The Permanent Income Hypothesis (PIH) assumes that individuals base
their decisions on lifetime wealth, not current income. Textbook versions of
the PIH predict that the elasticity of consumption with respect to human
wealth is egual to the share of human wealth in total wealth. Comparing
calibrated wealth shares with econometrically estimated el asticities amounts
to asimpletest of the PIH. In the United Kingdom, aggregate consumption
isfound to be more sensitive to changes in human wealth than is predicted
by the PIH. This does not appear to be explained by a simple, but common,
treatment of credit constraints.



1 Introduction and summary

This paper is about the theory and estimation of the consumption function.
In particular, it focuses on the sensitivity of aggregate consumption to
changesin human wealth. The main pointsare: first, that consumptionis
more sensitive to changes in human wealth than is predicted by standard
treatments of consumption; and second, that the excess sensitivity does
not appear to be explained by a simple, but common, treatment of exogenous
credit constraints. The paper concludes that an endogenous treatment of
credit constraintsislikely to be more fruitful in generating an explanation.

Forward-looking treatments of consumption assume that individual s base
their consumption decisions on the present value of expected lifetime
income (human wealth), not current income. Some theories (including
textbook versions of the permanent income hypothesis (PIH) and the
Blanchard-Buiter overlapping generations model) imply consumption
functions that generate at least two testable predictions. First, the elasticity
of consumption with respect to total wealth (if this can be measured) should
equal unity. Second, the elasticity of consumption with respect to human
wealth should equal its share in total wealth.”” This second prediction is
tested in this paper.

If labour income follows arandom walk with drift (so that growth in income
fluctuates around a constant mean), the PIH® predicts that the elasticity of
consumption with respect to human wealth equal s the elasticity with respect
to labour income. This paper shows that arandom walk with driftisa
reasonable description of the data. Comparing calibrated estimates of the
human weal th share with econometrically estimated el asticities with respect

@1 would like to thank Roy Cromb for making this point.
@ |n what follows we denote as the PIH all forward-looking models of consumption that
generate a simple linear levels consumption function.
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to labour income, the work reported below concludes that estimated
elasticities in aggregate time series consumption functions are generally
higher than the estimate of the human wealth share: consumption is more
sensitive to changes in human wealth (and labour income) than is predicted
by the PIH.

One commonly advanced explanation for this result is that someindividuals
are credit-constrained (see Campbell and Mankiw (1989, 1991) and
Muellbauer (1994)). Intuitively, if such individuals are constrained to
finance consumption out of their current labour income, consumption in the
aggregate might be expected to be more responsive to changesin current
income than in aworld where all individuals can borrow and lend freely. But
this explanation implicitly assumes that labour income evolves according to
aspecific statistical process. This paper showsthat if the evolution of
labour income for PIH consumersis described by a random walk with drift—
and if credit-constrained consumers are assumed to have a constant
proportional claim on national income—the elasticity of consumption with
respect to labour income may in fact be lower, not higher, thanin an
economy where individuals are all unconstrained (asinthe PIH). Thisresult
seems counterintuitive.

Suppose that the elasticity for individual PIH consumersisequal to the
human wealth share, estimated at X, say, on aggregate data (0 < x<1). The
elasticity for individual credit-constrained consumersis unity by
construction (they are assumed to consume all their labour income). Then if
the economy is populated by amixture of PIH and credit-constrained
consumers, the paper shows that the elasticity of consumption with respect
to labour income does not necessarily lie between x and unity. Such aresult
might not seem possiblein alinear model. But the reason becomes clear
when it is recognised that the elasticity for PIH consumers — the human
wealth share— is endogenous. If there are credit-constrained individualsin

the economy, then the implied human wealth share for PIH consumersis
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some number less thanx. And in the case where |abour income follows a
random walk with drift it turns out that the weighted average of unity (the
credit-constrained consumers) and this number isin general smaller than x.
One must avoid the temptation of treating the elasticity for PIH consumers
asaparameter, whenitisinfact avariable. Thisisan easy mistaketo make
when the elasticity is estimated as a parameter in alog-linear consumption
function.

The point madeis not that credit constraints cannot explain the observed
discrepancy between the PIH and empirically estimated el asticities of
consumption with respect to labour income. It isthat the particularly
simplistic treatment of credit constraints that is sometimes used to account
for this discrepancy will not do thetrick. There are more sophisticated
treatments of credit constraints in solved-out consumption functionsin the
literature, such as King (1986), where credit constraints are made
endogenous. Such treatments are likely to be more fruitful for macro
modellers who wish to estimate or identify the responsiveness of aggregate
consumption to changesin labour income.

Finally, before proceeding, it is worth noting the relationship between this
paper and the vast existing literature that tests for the ‘ excess sensitivity’ of
consumption. Thereis plenty of econometric evidence for the proposition
that consumption responds to a change in labour income by more than that
iswarranted by an innovation in labour income in standard versions of the
PIH (seethe seminal piece by Flavin (1981), surveys by Deaton (1992) and
Muellbauer and Lattimore (1995), and Ellwood (1998) for arecent example).
Although the focusin this paper is slightly different — | look at the long-
run sensitivity of consumption to innovationsin human wealth — the
resultsin this paper are consistent with the findings of that literature.



2 Themodd

In an infinite horizon model where individuals have a utility function with
constant relative risk aversion (CRRA)® and they face no uncertainty about
future labour income, the level of consumption of the representative agent is
given by thefollowing linear function:®

cPH = b(hth'H + thPIH) (1)
where b »r - - d) C and hw!'H :é¥ —y|§F"“
q ([+r)i+d)

t (1+r)s-t

r isthereal interest rate, disthe individual’s subjective discount rate, 1/q is
theintertemporal elasticity of substitution, hw, and fw, are human and

non-human wealth respectively at timet, and yls istheindividual’s

expected labour income at time s. The superscript PIH refersto the
individual being aPIH consumer. Asin Deaton (1992), Campbell and
Mankiw (1989, 1991) and, more recently, Blake, Camba-Mendez and Weale
(1998), r and dare assumed constant for simplicity. Consumptionisa
function of annuitised lifetime wealth (permanent income), where lifetime
wealth is comprised of human wealth (discounted future labour income) and
non-human wealth. The annuity rateis equal tob, wherethefirst term, r,
can be thought of asthe income effect of areal interest rate change and the

second term, (r-d) 1
q (@+r)a+d

] isthe substitution effect.®

Iq
C
@Uc,) :1t— , where 1/q is the intertemporal elasticity of substitution.
-9

® See the annex for derivation of this consumption function, and the discussion in
chapter 6 of Bank of England (1999) Economic Models at the Bank of England.
® 50 if there is no substitution, then b=r, as with a conventional financial annuity with
infinite life.

10



It ismore difficult to solve for this consumption function analytically in an
infinite horizon model when utility does not take the CRRA form (see
Blanchard and Fischer (1989) chapter 2). And it iseven more difficult when
individual s face uncertainty about their future labour income. There aretwo
special casesfor which asolution is straightforward: first, when labour
incomerisk is perfectly diversifiable and utility functions arein the
hyperbolic absolute risk aversion (HARA) class;® second, if preferences
are quadratic (as assumed in Hall (1978)).”” Blanchard (1985) and Buiter
(1988) relax the infinite horizon assumption and present continuous-time
overlapping generation models (OLG) where uncertainty arises because
individual s face a constant probability of death. They show that the
solved-out aggregate consumption function takes the form in equation (1),
except that the annuity rate, b must be adjusted (upwards) to reflect the
positive probability of death.

Clearly the assumptions that are required to derive the linear consumption
function in equation (1) are neither trivial nor entirely plausible. But the
tractability of the resulting aggregate consumption function and the fact
that it is founded on micro-foundations means that it remains highly
influential in the macro modelling literature (in both itsinfinite horizon or
OLGforms). Infact, as noted by Deaton (1992):

‘thereisa sense in which the equation has a life of itsown. One might
simply assert, at least as a working hypothesis, that consumption isthe
annuity value of human wealth and non-human wealth.’

Returning to the infinite horizon model, the representative agent’s
consumption function in (1) isinterpreted as representing aggregate

© The HARA class includes the CRRA, the constant absolute risk aversion (CARA) and
quadratic utility functions.
( See Blanchard and Fischer (1989) chapter 6 for formal derivation of the consumption
function in these cases.
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consumption when the popul ation of consumers has a specific age and
income distribution:

C, = b(HW, + FW;) @)

where C; is aggregate consumption, and HW, and FW, are the aggregate

stock of human and non-human wealth respectively at timet.

The simple levels consumption function in equation (2) generates at least
two testable predictions. First, aregression of log consumption on logtotal
wealth, controlling for the annuity rate, should yield a coefficient of unity.
In simpl e specifications of the long-run consumption function, this
restriction has been rejected on aggregate UK data (eg see Price (1999)).
Second, the elasticity of consumption with respect to human wealth is equal
to the share of human wealth in total wealth:

1CHW _ _ HW _  Hw
HW C b(HW + FW)  HW, + FW,

©)

(Similarly the elasticity with respect to non-human wealth isits sharein total
wealth).

This second prediction istested in this paper. Aswe shall see, testing this
particular prediction also permits us directly to consider the effect of
assuming that some consumers are constrained to consume only out of their
current income.



3 A test of the Permanent Income Hypothesis

3.1 Human wealth estimates

Unlike non-human wealth, human wealth is not directly observable, so
estimates are hard to come by in the literature. Because of these
measurement difficulties, researchers often prefer to quasi-difference® the
consumption function to eliminate the term in human wealth (See Hayashi
(1982) and Darby and Ireland (1994)), or to use labour income as a proxy
(which would be valid if labour income follows arandom walk with drift, eg
in the Bank of England and HM Treasury consumption functions.

While there are some published estimates for human wealth in overseas
countries, eg Macklem (1997) for Canada, there are no published estimates

for the United Kingdom®

Human wealth is equal to the discounted present value of future expected

|abour income:
¥ e
o YL

HWt = a —Ss—t (4)
t (1+ r)

| generate income forecasts, YLg using asimple univariate forecasting rule

for labour income.%

® Quasi-differencing involves subtracting discounted future consumption from current
consumption.

© Price (1999) is an exception.

(9 yse the (real) labour income measure in the Bank’ s forecasting model, defined as
total income from employment (including self-employment), plus (local and central)
grants to the personal sector, minus employment income tax payments, poll tax
payments and national insurance contributions, all deflated by the consumption
deflator.
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In fact, asimple random walk with drift fits the data reasonably well over our
1975Q1? 1998 Q4 sample period:™” the error termis normally distributed
and serially uncorrelated, and the drift parameter, g, is sensible (because it
conformsto trend real growth):*?

dLYL =0.0054 (5)
(349

(t-statistic in brackets)

where dLYL denotes the growth in labour income, implying an annual
growth rate of 2.2%. | investigate sensitivity of the resulting human wealth
share estimates to this figure later in the robustness analysis.™

Assuming that individuals know the value of their labour incomein the
current period, equation (5) is used to generate forecasts for labour income
at each point intime. The forecast period istruncated at twenty yearsin the
central case. Thisisroughly the remaining working lifetime of the average
individual, assuming a uniform age distribution and a forty-year working life.
Of course, one could argue that truncating the forecast period at any timeis
not consistent with a strict interpretation of the infinite horizon model. But
the infinite horizon assumption is never taken literally in empirical work on
the PIH. Truncation can be justified by assuming that individuals place

(1 Price (1999) also estimates a multivariate forecasting model for labour income, but
this does little to the estimated values of human wealth: the correlation between the two
human wealth measures is near unity. For the United States, however, Muellbauer
(1996) finds that a multivariate model for predicting US labour income is superior to a
random walk with drift.
12 B|ake, Camba-Mendez and Weale (1998), using a much longer historical data set,
argue that labour income is stationary and use a forecasting rule where consumers make
an assumption about the rate at which income growth deviates from its trend rate.
3 gstrictly speaking | should use labour income per capita in the human wealth
calculations so as to abstract from that component of the increase in human wealth
over time that is due to population growth. But by the same argument | would use non-
human wealth per capitato calculate the human wealth share. The population term
would drop out in the share so | continue with an aggregate measure.
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effectively zero weight on income streams beyond the average lifetime of a
representative agent (equivalently, in the OLG model, that individuals do not
have strong bequest motives). A strict interpretation of theinfinite horizon
assumption would also mean having to impose the restrictive stability
condition that the real interest rate used to discount expected future labour
income exceeds the trend growth of labour income (thisisviolated, for
example, in the baseline case).

Therate at which individual s discount their future labour income is of
course very difficult to measure. On one view the ex ante real rate of return
on labour income s best proxied by the ex ante real rate of return on arisky
portfolio. But thisitself has huge measurement problems. An alternativeis
simply to use an ex post measure of the interest rate. Thisisthe route
followed by Darby and Ireland (1994). They used a post-tax measure of the
rate of return on building society share accounts, deflated by the current
rate of inflation.*¥ | experimented with these different options. In view of
the great measurement difficulties, | use the average post-tax real rate of
return on building society share accounts between January 1980 and
December 1998 (in the central case) which comes out at 2.1% per annum*®
So the resulting time series for human wealth should probably be interpreted
as atrend measure of the true series, assuming that the real interest rateis
stationary.*® Because my test of the PIH involves comparing the average
human wealth share over the sample period with the econometrically
estimated elasticity, using a constant average real interest rate should not
biasthe results.

49 Actually, Darby and Ireland (1994) add a mark-up to the real interest rate that
depends on the extent of financial deregulation.
% The 1970s were excluded from this calculation as ex post measures of the real
interest rate invariably take implausibly high negative values in the 1970s (thus showing
the limitations of using an ex post measure as a proxy for the ex ante real interest rate).
(9 Of course the real interest rate is a bounded variable and so is stationary by
definition.
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Given the potential sensitivity of the human wealth estimates to
assumptions about (a) the discount rate, (b) the size of the drift termin the
process for labour income, g, (c) the appropriate forecasting horizon for
individuals, and (d) the uncertainty surrounding the appropriate values for
these variables, Table A presents human wealth shares on different
assumptions as a robustness check.

Table A: Estimated average human wealth shares, %,
1975 Q1 — 1998 Q4@®

Forecast 20 years 20 years 20 years 30 years

horizon 0=0.54% pg | g=0.59% 0=0.74% pqg | g=0.54% pq
(=2.2% pa) | pq® (=3% pa) (=2.2% pa)

(=2.4% pa)

r=0.74% pq 76.8 - - -

(=3% pa)

r=0.51% pq 78.4 78.7 79.7 80.3

(=2.1% pa)

r=0.25% pq 80.1 - - -

(%1% pa)

pq denotes quarterly interest rate; pa isthe annual interest rate.
@ Baseline estimate in bold. Note that r»g in the baseline case.
® Human wealth share equals human wealth divided by human wealth plus real net
financial wealth plus gross housing wealth.
©This corresponds to the assumption made in Price (1999).

Surprisingly, and reassuringly, the sensitivity of the human wealth share to
assumptions about the drift term in labour income, the discount rate and the
forecast horizon isnot great."” So in the baseline case, the PIH would
predict that the elasticity of consumption with respect to human wealthis
around 0.78. Comparing thiswith an econometrically estimated elasticity

(9 Note that it is still possible to calculate positive finite human wealth shares using the

formulain equation (1) even when the trend rate of growth of labour income exceeds

the real interest rate (as in the baseline case) because the forecast horizon is truncated.
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amountsto atest of the PIH. Specifically, | test the restriction that the
econometrically estimated elasticity isequal to 0.78.

Arguably the fact that | use ex post real interest rates on building society
accounts significantly understates the riskiness of future labour income and
therefore the discount rate used by agents. This could significantly bias
my human wealth share estimates in an upwards direction. Blake,
Camba-Mendez and Weale (1998) assume amuch higher real interest rate
used to discount future labour income of 7.6% per year; Hayashi (1982)
uses even higher estimates, ranging from 13.2% to 17.3%. Soitis probably
best to interpret my 0.78 estimate as an upper bound.

3.2 Thedadticity of consumption with respect to human
wealth

In many consumption functions (Bank of England, HM T and NIESR), the
difficulties of measuring human wealth lead modellers to proxy it with labour
income. Thisisvalidin alog-linear macro model if log labour income follows
arandom walk with drift process. Such consumption functionsyield
elasticities of consumption with respect to labour income, not human wealth.
But we show that for this labour income process, the two elasticitiesarein
fact identical. Thisallows usto compare the human wealth share with
directly estimated elasticities of consumption with respect to labour income:

logYL, =logYLg ; +Q+eg

This equation states that growth in labour income fluctuates around a
constant trend, g.

17



By repeated substitution of log YL,
logYL, =logYLy+sg +eg +...+ €

Taking expectations at time 0 and assuming for simplicity that
(logYLg)® » Iog(YLi)gives:

log YL » logYL, +slogl+g) b YLS = (1+0)°YL, (6)
using log(1+ g) » g for smal g.

Recalling the expression for human wealth:;

¥ eP|H %¥ SO .

_ o _&o ad+g0 = _&l+r C
HWo=a —5 = a‘?lH*;YLo—gr_ o (7)

o [+r)> §gelrro Jdg

So human wealth at time O is alinear function of labour income at time 0

(with no additional terms). If the economy at any timet is characterised as
populated by infinitely lived agents born in that period, thislinear
relationship will apply at all times.

Ashuman wealth isalinear function of labour income (with no additional
terms), and consumption islinear in human wealth under the PIH, the PIH
predicts that the elasticity of consumption with respect to human wealthis
equal to the elasticity with respect to |abour income.

If cointegration techniques are applied to estimate the long-run determinants
of consumption, equations(2) and (7) form the basis of the cointegrating
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vector as, for example, in the Bank’s and HM Treasury’ s macro model (Bank
of England (1999) and Chan, Savage and Whittaker (1995)).%®

Estimates of the elasticity of consumption with respect to labour incomein
the long run, taken from the long-run consumption functionsin the main
macroeconometric models, are higher than the 0.78 predicted by the
calibrated human wealth share:

TableB®
Bank of England NIESR Sheldon & Young | HMT
0.87 091 0.89 0.89

@These consumption functions have been estimated over sample periods not identical
to the 1975 Q1-1998 Q4 sample period used in the human wealth calibration. For
example the Bank’s consumption function is estimated over the period 1975 Q1-1992
Q1. | re-estimated the Bank’s consumption function over the sample period 1975 Q1-
1998 Q4 and the estimated elasticity with respect to labour income was even greater, at
0.94.

In the Bank’ s consumption function we tested formally the restriction that
the elasticity of consumption with respect to labour income equalled the
estimates for the human wealth share shownin Table A. Inall casesthe
restriction was easily rejected. Given the earlier argument that my human
wealth share estimates may well be subject to alarge upwards bias, these
results suggest that consumption is significantly more sensitive to human
wealth than is consistent with the PIH as set out above.™?

9 1 fact, because the human wealth proxy and non-human wealth have to be
estimated as separate independent variables, the consumption functions estimated are
actually log approximations of the levels consumption functionin (2). This may
impart a bias to our tests ? though it is not clear which way the bias will go (technical
details of the log approximation are available from the author on request).
9 Real interest rates are assumed to be constant in this analysis. Time-varying real
interest rates may in principle bias upwards the estimated elasticity of consumption with
respect to labour income. Unless areal interest rate term isincluded in the
consumption function, movements in the real rate will be captured in the equation
residual. But real interest rates also enter the right-hand side of the equation through
the non-human wealth term: non-human wealth is partially revalued when real interest
rates change. The correlation between non-human wealth and the residual will be
negative in this case and so the OL S estimate of the elasticity with respect to non-
human wealth will be biased downwards. By homogeneity, the elasticity with respect to
labour income will be biased upwards. Preliminary work at the Bank of England using
non-human wealth stripped of revaluation effects suggests that the bias may not,
however, be great in practice.
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4 Can credit congtraints explain the apparent extra
sengitivity?

One explanation for this result that has received support in the literatureis
that some consumers are credit-constrained. Intuitively, if suchindividuas
are constrained to consume only out of their current labour income,
consumption in the aggregate might be expected to be more responsive to
changesin current income than in aworld where al individuals are
unconstrained.®

| show herethat if labour income follows arandom walk with drift, the
elasticity will not in general be higher if there are credit-constrained agents
in the economy.

Credit-constrained consumers are unable to borrow off their future labour
income and are further assumed to hold zero net financial assets (and their
housing assets are assumed to offset their mortgage liabilities).* So

consumption by a credit-constrained consumer is given by: %%

e =y c 8

(29 One argument against this is that credit constraints would not alter the long-run
relationship between consumption and labour income, as over long periods, actual and
permanent income move together. On this argument thereis an a priori objection to
credit constraints as an explanation for the long-run discrepancy between the PIH and
the data. But against this, an economy might be viewed as having imperfect capital
markets even in steady state.

@) Darby and Ireland (1994) assume that credit constrained consumers hold net
negative assets. Another alternative would be to assume that credit-constrained
individuals hold positive net assets as a buffer against future shocks to income.

@ Thisis an ad hoc, yet common, assumption in the literature, eg Campbell and
Mankiw (1989, 1991).
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Thisimplies the following aggregate consumption function:

C, = bW + Fwy, J+ i S-C ©)

where HWtPIH istotal human wealth of PIH consumers, FW, istotal net

non-human wealth and YLtC' © istotal labour income of the

credit-constrained. We assume here that the real interest rate used by PIH
consumers to discount their expected future labour income is unchanged
when there are credit-constrained individuals in the economy. We further
assume that the trend growth of consumption (the drift term, g) isalso
independent of whether or not there are credit-constrained consumersin the
economy. These are, of course, simplifying assumptions. For example, the
existence of credit constraints for some individuals may negatively affect
overall productivity growth and hence g, though arguably there might only

be alevelseffect. Moreimportantly, b, HWtPIH and FW, areall functions

of thereal interest rate which isitself likely to be affected by capital market
imperfections. But the aim hereisto investigate the consequences of
adopting a simple treatment of credit-constrained consumers asin Campbell
and Mankiw (1989, 1991), where differencesinb and g are not explicitly
allowed for. And although the strength of the result in thissectionis
sensitive to these assumptions, the main conclusion (that simplistic
treatments of credit constraints cannot necessarily explain the excess
sensitivity of consumption to human wealth) holds even when these
assumptions are relaxed.

It isalso commonly assumed for simplicity that PIH consumersreceive a
constant proportion, |, of total labour income. Thisis equivalent to saying
that the growth rate of Iabour income for credit-constrained and
unconstrained consumersisequal. But there are good reasonswhy in
practice credit-constrained consumers might actually have above-average
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expected labour income growth, eg if the constrained are young individuals
who have accumulated no financial savings and so would like to borrow off
their (high) expected labour income growth. | investigate the consequences
of this simplifying assumption by further assuming that human wealth can
be approximated by alinear function of labour income (with no additional
terms), asin equation (7). In this case, the aggregate consumption function
can be written as:

G = bgw—tglfr g*‘ FWt%"‘(l' | M

g @

or

C, = bFW, é%g‘d*_r% +(1- 1 )%(Lt )
r-gg @

where YL, isaggregate labour income. This can be compared with the

aggregate consumption function when all individuals are PIH consumers:

C = b . w2 (10)

Itisnow straightforward to compute the elasticity of consumption with
respect to labour income in the two different economies using equations(9’)
and (10):

p=1C Y @A g2 (11)
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Loy
YL

2l +

ﬁ 12
T (12)

b= ﬁ
C,

QIIO

Now consider two mutually exclusive hypotheses:

Thefirst hypothesisisthat the PIH is consistent with the value of the
econometrically-estimated elasticity, and that there are no
credit-constrained individuals. We can substitute in values for the real
interest rate, the annuity rate, the drift term g, aggregate labour income and
consumption into (12), and compare this with the econometric estimate. But
we have shown earlier that (12) is equivalent to the human wealth share
under the PIH, and have already concluded that calibrated estimates of this
share are too low to explain the econometric estimates of the elasticity. So
we reject this hypothesis.

The second hypothesisis that the econometric estimate of the elasticity can
be reconciled with theory if in fact some individuals are credit-constrai ned,
and so the pure PIH isincorrect.”® We can see whether assuming some
individuals are credit-constrained will help to bridge the gap between the
PIH and the econometric estimate by comparing the expressionsin(11) and
(12). Thisgivesacondition for when the elasticity of consumption with
respect to labour income is higher in the model where there are
credit-constrained consumers:

%1 9 wher »I’—(r_d) -
IBEr—gz <Lwhereb > 1~ == gy

3 Of course, | am implicitly assuming in this that the modeller cannot observe the
financial status of individuals separately - otherwise he could see directly whether any
individuals are credit-constrained.
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But equations(2) and (7) show that bée“_rg isactually the marginal
r-dg

propensity to consume out of labour income for PIH consumers. So
condition (13) states that the elasticity of consumption with respect to
labour income when some individual s are credit-constrained consumersis
higher than if all individuals are PIH consumersif the marginal propensity to
consume out of labour income for PIH consumersisless than one.

Thisresult is consistent with intuition: equation (8) says that the marginal
propensity to consume out of labour income for credit-constrained
consumersis unity. Soif someindividualsin the economy arein fact credit-
constrained, other things being equal, thisimplies a higher estimate of the
marginal propensity to consume at the macro level.

However, condition (13) does not in general hold for plausible values of the
growth rate, return on savings, discount rate and intertemporal elasticity of
savings. For example, if r=dthis condition never holds: the marginal
propensity to consume out of |abour income for PIH consumersis aways
greater than or equal to one. Intuitively, if labour income follows arandom
walk with drift, all shocksto thelevel of incomeinthelong run are
permanent. It is perhaps not surprising in these circumstances that shocks
to current income lead to an upward revision of permanent income by PIH
consumers so that the marginal propensity to consumeisin general greater
than one. Thismeansthat in this simple model, an economy with  credit-
constrained consumerswill in general have alower marginal propensity to
consume and alower élasticity, thanif al individuals are PIH consumers.

Thisresult is striking and may seem counterintuitive. The elasticity of
consumption with respect to labour income for PIH consumers, if log |abour
income follows arandom walk with drift, isequal to the share of human
wealth in total wealth, say 0.78. The elasticity for credit-constrained
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consumersis unity. What we have shown isthat if the economy isin fact
populated by a combination of PIH and credit-constrained consumers, then
the aggregate elasticity would not in general lie between 0.78 and unity!

Such aresult might not seem possiblein alinear model. The explanationis
clearer when it isrecognised that if the economy were populated by some
credit-constrained individual s, and such individual s are assumed by
definition to hold no net non-human wealth, then the per capita non-human
wealth holding of the PIH consumers would be greater than in the case
where all individuals are PIH consumers. Other things being equal, this
implies that the human wealth share for PIH consumersislower than it
otherwise would be if all individuals were unconstrained. So the aggregate
elasticity would not be alinear combination of unity and 0.78, but of unity
and some number lower than 0.78. One should avoid the temptation of
incorrectly treating the elasticity for PIH consumers as a parameter whenitis
in fact endogenous.

What this means is that the simple treatment of exogenous credit constraints
aboveis not able to explain the excess sensitivity of consumption to
innovationsin labour income detected in Section 3. Macro modellerswill
require amore sophisticated treatment of credit constraints, where the
constraints are endogenous, if they are to explain the excess sensitivity.

5 Conclusion

Under certain assumptions the permanent income hypothesis (PIH) argues
that individuals base their consumption decisions on lifetime wealth, not
current income. Thelevels consumption function generates at |east two
testable predictions. First, that aregression of log consumption on log total
wealth, controlling for the annuity rate, should give a coefficient of unity.
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Second, that the elasticity of consumption with respect to human wealth
should equal the share of human wealth in total wealth.

This paper has tested the second prediction. Assuming that individuals
expect their labour income to follow arandom walk with drift (amodel that
seemsto fit the aggregate data well) the PIH predicts that the elasticity of
consumption with respect to labour incomeis equal to the share of human
wealth in total wealth.

Our baseline estimates suggest that the human wealth share has averaged
0.78 over the period 1975 Q1-1998 Q4. And if risk-averse agents discount
their future labour income at a higher rate, asin Blake, Camba-Mendez and
Weale (1998), then this 0.78 figure should probably be viewed as an upper
bound. Elasticitieswith respect to labour income in aggregate consumption
functions estimated over broadly the same sample period are (significantly)
higher than this: consumption appears to be more sensitive to changesin
labour income than is predicted by the PIH. The existence of credit
constraints is an obvious candidate to explain the discrepancy between the
PIH and the empirical evidence. But asimplistic treatment of credit
constraints sometimes used in the literature, assuming that there are credit-
constrained individuals (who cannot borrow and do not save) with a
constant proportional claim on national labour income, does not explain the
difference. There are more rigorous attempts at deriving solved-out
consumption functions when there are credit constraintsin the literature
(see eg King (1986)), and these are likely to form more appropriate
justifications for the excess sensitivity of consumption detected in
consumption functions estimated on aggregate data.
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Annex

The optimisation problem for the infinitely-lived representative agent in a
world of no uncertainty isto maximise discounted lifetime utility subject to a
lifetime budget constraint:

g U (cg) g c S yl
M S’ s, S = S+ fw(=w),
e rayt A B MEW

where C, is consumption of goods and servicesin period s (consumption of

housing services are considered in the empirical section), yls islabour
incomeintimes, fw, isfinancial wealthin periodt, w; istotal wealth in period
t, disthe agent’ s subjective rate of time discount andr isthereal return to
savings (assumed constant for simplicity).

Thefirst-order conditions for this problem give the following expression
relating the growth in the marginal utility of consumption to the difference
between the discount rate and the return to savings (the Euler equation):

U'c) _ f+r)°!
Uy fLed)s!

1-q
Assuming CRRA preferences, U (q ) = 1Ct—q , Where ql isthe intertemporal

elasticity of substitution and g > 0, the Euler equation becomes:

Q10
1
D~0
N
+ [ +
o=
Q 10,
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Substituting thisinto the lifetime budget constraint gives:

S-t

¥ airss 1
sé:tctgl:(;zq (L+r)st -
\ § aeg_+r93q;t 1 _
Ctsa:'tgl+db r)st B
i 1 2 i
\Ct}:1+€d+r(jq L, ghrm 1 +....'.'=wt
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y
i b

\ ¢ =bw,
1
1 ad+rog . ) N
where b =1- — +" . Taking afirst-order Taylor roximation of
1+rgl+dg g aylor app
1
gtriy around I =d , itiseasy to show that
el+dg
r (r-d) 1 (r-d)

b»1+r_ q (1+r)(1+d)»r_ q (1+rxl+d)forsmallvalues

of r. Thefirst term can beinterpreted as the income effect from achangeinr
while the second term captures the substitution effect.

Total wealth is comprised of discounted future labour income (human
wealth, hw; ) and discounted future property income (non-human wealth,
fw,.). By substitution this gives the following equation for the consumption
function:

6 =b(hw, + fw)
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