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Introduction

The US sub-prime crisis, which triggered the global financial crisis, began with a major over-valuation
of asset prices, especially of housing. The consequence of overvaluation, eventually, is falling house
prices, triggering the down-phase of a financial accelerator. Falling house prices reduce residential
investment and lower consumer spending in countries where housing collateral is an important driver
of consumption, such as the US and the UK. Falling house prices increase bad loans and lower the
capital of financial firms. This impairs the ability of banks to extend credit. The credit-crunch feeds
back further on residential investment and household spending, increasing unemployment and reducing

GDP, which further reduces the demand for housing and the capital of financial firms.

Macro-evidence has accumulated for the role of leverage and of real estate connected financial
instability (Cerutti et al. (2017) and Mian et al. (2017)). Mian and Sufi (2014, 2018) have provided
extensive microeconomic evidence for the role of credit shifts in the US sub-prime crisis and the
constraining effect of high household debt levels. Gertler and Gilchrist (2018) highlight the role of
credit shocks and household balance sheets in the way the financial accelerator played out in the US
during the financial crisis. Jorda et al. (2016) have drawn attention to the increasing role of real estate
collateral in bank lending in most advanced countries and in financial crises. The IMF’s October 2017
Financial Stability Report provides further evidence, highlighting the critical role of mortgage debt and
nonlinear effects, finding more pronounced effects at high debt ratios, and larger effects in countries

with open capital accounts and fixed exchange rate regimes.

Beyer et al. (2017) note the importance of wealth effects and heterogeneity, including across countries,
a focus for the ECB’s multi-country model, under construction, for the five largest members of the
Eurozone. This is in the class of macro-econometric models, newly popular with central banks, which
do not impose the rational, representative agent micro of New Keynesian DSGE models and give more
scope to empirical evidence. However, most versions of such models impose a net worth constraint on
the effect on consumption function of wealth, and ignore shifting credit conditions. The multi-equation

personal sector model here estimated for France evaluates whether those assumptions are valid.

Does France resemble the Anglo-Saxon economies where changes in house or financial asset prices
translate into changes in consumption, an amplifying mechanism in the financial accelerator, and part
of monetary policy transmission? Its institutional background is very different: in particular, home
equity withdrawal opportunities are much rarer, the retirement system relies mostly on a pay-as-you-go
system and stock-market participation is lower. Current literature reviewed in online complement C1
generally accepts lower wealth effects in France. However, the macroeconomic estimates of the

marginal propensity to consume (MPC) for net worth cover a wide range -from 0.4 cent per additional
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euro of net worth to 4.6- largely the result of specification problems such as omitting controls for
permanent income (i.e. expectations of income growth) and credit conditions (whose large change are
documented in online complement C3). On microeconomic data, Arrondel et al. (2014) report a MPC
for financial wealth which is at the lower end of the range, with 0.5 cent per euro and a large disparity

between households and types of wealth.

Since household spending, saving and portfolio decisions are related and driven by common shocks and
shifts in the economic and demographic environment, it is important to model these decisions jointly in
a sub-system of equations when using a macroeconomic approach. In the present article, we follow
Aron et al. (2012) with a “credit-augmented’ permanent income form of the consumption function. This
encompasses the textbook permanent income model as a special case but captures shifts in credit
availability and balance sheet heterogeneity. As no direct measure of time-varying access to credit is
available, we use a latent variable method to measure credit conditions in a six-equation system for
France for consumption, housing loans, consumer credit, liquid assets, house prices and permanent
income estimated from 1981Q2 to 2016Q4. This can be seen as the translation into macro-time series
modelling of what Mian and Sufi (2018) call the ‘credit-driven household demand channel’.

The outline of the article is as follows. Section 2 focuses on the theoretical background for the
econometric specification of consumption equation. Section 3 sets out the specification of the empirical
models and discusses the estimation results. Section 4 concludes. An appendix and online complements
give respectively details on the data used and further literature background.

Macro theory, the consumption function and the modelling framework

Blanchard (2018) argues that in contrast to dynamic stochastic general equilibrium models, “Partial
equilibrium modelling and estimation are essential to understanding the particular mechanisms of
relevance to macroeconomics”. In particular, Hendry and Muellbauer (2018) criticize the representative
agent New Keynesian DSGE models for being insufficiently stochastic — trivializing the role of
uncertainty and heterogeneity, insufficiently dynamic — missing key lags in relationships, insufficiently
general equilibrium — ignoring important feed-back loops, seen for example in the global financial

crisis, and insufficiently Keynesian - missing co-ordination failures in labour and financial markets.
Consumption function

Households actually face idiosyncratic and uninsurable income uncertainty, and uncertainty interacts
with credit or liquidity constraints. The asymmetric information revolution in economics in the 1970s
for which Akerlof, Spence and Stiglitz shared the Nobel prize explains this economic environment.
Research by Deaton (1991,1992), Carroll (1992, 2000, 2001, 2014), and a new generation of
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heterogeneous agent models imply that household horizons then tend to be both heterogeneous and
shorter — with ‘hand-to-mouth’ behaviour even by quite wealthy households (Kaplan et al, 2014).
Kaplan et al. (2018) have incorporated these insights into a DSGE model, though without endogenising
housing, and Hedlund et al. (2017) into a DSGE model with a frictional housing market. Kaplan and
Violante (2018) spell out further implications of heterogeneous agent models, the limitations of extant
models and unresolved research questions, for example on asset pricing and labour market income risk.
They acknowledge that current versions of the heterogeneous agent New Keynesian model “miss the
potentially large wealth effects on consumption for wealthy households that can arise from changes in
asset prices”, an issue on which the present paper provides empirical evidence. There is mounting
empirical evidence on the cash-flow channel of monetary policy transmission, consistent with
heterogeneity and liquidity constraints (La Cava et al. (2016) for micro-evidence on Australia, Aron et
al. (2012) for macro-evidence for the UK).

Contributions to behavioural economics by Thaler and on financial illiteracy (Clark et al., 2017 as an
example) reject the hypothesis of a shared rational behavior. Alternative expectations mechanisms,
radical uncertainty and structural breaks, such as shifts in credit market architecture in particular, have
not, so far, been incorporated in DSGE models useful for central bank policy making. They do however,
feature in the quantitative partial equilibrium model of the household sector estimated on aggregate data
presented below. To obtain general equilibrium results, this module would have to be inserted into a
larger macro-econometric model, including specifications of policy feedback rules.

The simplest textbook permanent income form of the consumption function is as follows, using the log-
linear approximation as in Muellbauer and Lattimore (1995):

In(Coyy)= oot In (yP/y)+ YAyt 1)

where ¢ is consumption, y is non-property income, y? is permanent non-property income, and A is net

worth. The marginal propensity to spend out of net worth is y.

If real interest rates are variable, standard consumption theory suggests that the real interest rate r enters

the model with the usual interpretation of inter-temporal substitution and income effects. Extending the

model further to include probabilistic income expectations suggests the introduction of a measure of

income uncertainty. With income uncertainty, the discount factor, &, in expected income growth as
measured by In(ytp/yt) should incorporate a risk premium, allowing the possibility that households

may discount the future more heavily than by the real rate of interest.

Furthermore, different types of assets may imply different marginal propensities to consume. One

reason is that owner-occupied housing wealth differs fundamentally from financial assets since a roof
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over one’s head gives shelter (has utility value) as well as having an asset value, see Buiter (2010) and
Aron et al. (2012). The second reason is that, with credit constraints, housing wealth has a collateral
role (see Muellbauer (2007) or Aron et al. (2012) for further discussion). A third reason is that illiquid
financial assets as well as housing are subject to asset price volatility and/or trading costs or restrictions
(see Kaplan et al. 2014; Kaplan et al. 2018).

Finally, the Friedman-Ando-Modigliani model suggests that the consumption to income ratio for
adults varies with age, which is indeed the case in France (Fesseau et al., 2009). Thus, demography

may have an impact on consumption behavior.

The long-run version® of the credit-augmented generalized aggregate consumption function is:
In(Cuyr) = aor +oatre+ oorl+as An(yPly)+ yiNLAwly e+ pol FAly:
+y3t HAL1/y e+ padn( hpealyes )+ ysdemog; )

Here r is a real interest rate for borrowing and rl a real interest rate on liquid assets. Net worth, A, is
replaced by a tripartite division into liquid assets minus debt? NLA, illiquid financial assets IFA, gross
housing wealth HA, with different marginal propensities. hp is an index of house prices, and demog
captures the effect of the proportion of adults in the pre-retirement age group on consumption. With
numerical indicators such as credit conditions indices (CClIs) for the mortgage market (MCCI) and for
consumer credit loans (CRCCI), it is possible to make each potentially time-varying parameter a linear

function of the CCls and test hypotheses about time variation.

The intercept aotincreases with greater availability of non-housing loans and of mortgages, as the need
to save for a down-payment is reduced or as the lengthening of mortgage maturities improves short to
medium term net cash-flows. The coefficient measuring the sensitivity of down-payment requirements
to house prices relative to income, y4, should become less negative if the down-payment constraint
becomes less binding. However, a relaxation of the debt-service ratio constraint could increase the
fraction of households subject to the down-payment constraint. If access to home equity loans increases,
the coefficient, ys, measuring the marginal propensity to spend out of housing wealth, should increase.
Expectations of future income growth, captured in as;, should have a larger effect on consumption

when credit constraints ease, while greater income insecurity should have the opposite effect. It is also

1 The dynamic version includes partial adjustment, and changes in the unemployment rate -an income uncertainty proxy-,
and changes in income and interest rates. Models of this type have been estimated for the UK, US and Japan in Aron et al.
(2012), Canada in Muellbauer et al. (2015), South Africa in Aron and Muellbauer (2013), and Germany in Geiger et al.
(2015).

21t is possible to disaggregate net worth into four main elements, with a separate coefficient on debt. However, netting debt off
liquid assets is supported by the evidence, while netting debt off gross housing wealth, a restriction sometimes found in the
literature, is strongly rejected.



possible that aa, the sensitivity of consumption to the real interest rate on borrowing might be affected

by credit conditions.

Consumption equation (2) satisfies long-run homogeneity in income and assets: doubling both, doubles
consumption. The long run coefficient on Iny is set to 1. This means that the income endogeneity issues

raised by Hall (1978) are not of concern for the measurement of the long-run income and asset effects.

The modelling philosophy follows an encompassing approach. Bontemps and Mizon (2008), given
uncertainty about which of several competing models is correct, recommend constructing an
encompassing model, which generates each of the competing models under particular testable
parameter restrictions. For example, equation (1) is a special case of equation (2) under a number of

restrictions. As presented in the empirical section, the data strongly reject these restrictions.

Modelling framework for household portfolios

Household portfolios are key determinants for consumption. The house price index as well as mortgage
and consumer debt and liquid assets are endogenised in the model. They are determined by current and
permanent income (with a positive coefficient, +), credit conditions (+ for debt and house prices, - for
liquid assets), uncertainty (-), and characteristics of the age composition of population. They are also
determined by arbitrage opportunities, represented here by their corresponding interest rates, real or
nominal (- for debt and house prices, + for liquid assets) and the evolution of other assets (the impact
of which is ambiguous, whether assets are complements or substitutes).® House price and mortgage debt
equations also include housing user and transaction costs (-). The modelling framework for the house
price index and the mortgage debt are detailed further here, see online complement C5 for consumer

debt and liquid assets equations.

The theory background for the house price equation is an inverted log-linear demand function, where
real house prices, rhp, are determined by household demand, conditional on the lagged housing stock.
Inrhp;= hyy + hqy Innmry + hyp Inusery + hy(In(y:/hsy_1) + hatEe ln(yf/yt)) +
hs demog; + hgLAi_1/y: + hyIFA;_1/y: + hg spillover,_; + hqg trans;
@)
Here hy; should increase with mortgage credit conditions. The nominal mortgage rate is nmr, and user

cost, measuring interest rates minus expected appreciation, is user. The parameter h; measures minus

3 Avouy-Dovi et al. (2014) show how financial assets may be complements or substitutes with a model for
French households’ portfolio detailed in 6 categories. Liquid assets are substitute for other assets, but not for
insurance and pension funds.



the inverse of the price elasticity of demand for housing, and is attached to the log ratio of income to
the housing stock, which imposes the constraint that the income elasticity of demand for housing is one.
The coefficient h,, captures the relative effect of permanent to current income, analogously to a similar
term in the consumption function. The remaining terms respectively represent the effects of
demography, liquid and illiquid financial assets, spillover effects from other housing markets,

transactions costs and income uncertainty.

Mortgage and consumer debt are driven by the purpose of the debt, i.e. house prices and the long-run
solution from the consumption function in equation (2) respectively. Higher house prices should
increase the demand for mortgages because for a given level of housing demand, higher house prices
require greater levels of debt.
In(mdebt,/y;) =my; + my; Innmry + my, Inuser,

+ ma B In(yf /ye) + magn(hpe_1 /ye—1)+ msdemoge+ meeIn(LA,_1 /y¢)

+ myIn(IFA:_1/y:) + mgtrans;
(4)
Credit market liberalisation should impact in several ways on these long-run relationships, broadly
corresponding to effects described on consumption. A direct, positive effect on debt should result from
the different facets of credit liberalization, which included relaxation of the down-payment and debt-
service constraints in the 80s and longer duration for housing credits in the 2000s, which also reduced
debt-service cash-flows. Thus, my,should increase with MCCI , though housing equity loans to existing
owners remained marginal in France. Real interest rates may matter more with liberalization, making
m,, more negative for example, while nominal ones perhaps matter less, making m, less negative.
Income expectations may matter more after liberalization, shifting ms;. Higher house prices relative to
income should increase demand for mortgages but this might well be more pronounced if liberalisation
relaxes the down-payment constraint, shifting m,,. Demography, asset to income ratios and
transactions costs are represented in the next four terms in (4). To the extent that bank funding is less

constrained by household deposits in a more liberal regime, there may be time variation in mg;.

Empirical findings

Six equations are estimated jointly by maximum likelihood methods for French quarterly data from

1981 to 2016, for consumption, house prices, mortgage loans, consumer credit, and liquid assets®,

4 For the estimations of the consumer credit and liquid assets equations, see online complement C5.



permanent income (see Box), with credit conditions for both consumer credit and mortgage loans
estimated as latent variables®. They entail potentially important, highly non-stationary demographic
effects. Empirical identification of the latent variables relative to demography is not a trivial exercise.
Fortunately, there is institutional and other information on the nature and timing of credit market
liberalisation and there are priors on the direction of interest rate and income effects on house prices
and household balance sheets. Micro information on holdings of debt and liquid assets by age of
household and on household saving rates (hence consumption to income ratios) by age is also used to

impose sign restrictions and upper bounds on potential demographic effects.

Estimates for the two credit conditions indices

There are no data to measure credit conditions directly in France before 2003. This article adopts a
“latent variable approach”, where credit conditions indicators for housing and non-housing loans are
proxied by spline functions guided by institutional information on credit market liberalization. Both
indices are specified as a linear combination of ogive dummies, which make a smooth transition from
zero to one over eight quarters, and lagged inflation rates, relevant for consumer credit. When inflation
risk, proxied by the lagged annual inflation rate, is high, lenders are less likely to extend credit for fear
of negative returns. The disinflation that really took hold in 1984 would therefore have been likely to
ease credit constraints. In all, 13 dummies (resp. 6) are used to describe the shape of the mortgage credit

conditions index MCCI (resp. CRCCI) shown in Figure la (cf. online complement C2).

Since the stock of consumer credit rises from extremely low levels in 1981, unlike consumption and
liquid assets, potentially influenced by CRCCI, it is implausible to use the same linear form in each
equation. Hence while CRCCI enters the other equations linearly, in the consumer credit equation it
enters as: In (0.5 + CRCCI,). For log consumer debt, the marginal effect of CRCCI then declines as

CRCCI rises, while for the other (log) variables, the marginal effect is constant.

Though unsecured consumer debt was already rising dramatically before, credit controls were relaxed
in 1984, when MCCI begins to rise strongly, and further deregulation took place later in the 1980s,
when both indices rise. In the early 1990s, in common with many other countries, some French banks
were in trouble with bad loans partly due to excess lending to real estate developers in the late 1980s,
due to households’ nominal income deceleration following disinflationary monetary policy, and partly
due to the stresses caused by interest rate rises resulting from German unification. There is a close

negative correlation from 1991 to 2016 between the ratio of non-performing loans to total loans to the

Duca and Muellbauer (2013) name this type of equation system a Latent Interactive Variable Equation System (LIVES).



private sector, lagged one year and our estimated MCCI (Figure 1b). The relation is particularly close
when credit conditions tighten in 1991-96 and 2010-14.

Towards the end of the 1990s, as banks recovered, credit flows improved, competition in credit markets
increased with the expected arrival of the common currency and, as discussed in online complement C3
and C4 conditions on securitisation of loans loosened, while terms of housing loans were extended from

an average of 11.8 years in 1989 to 14.3 years in 1999 and 18.4 years in 2009. Given the maximum
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Figure Ib: Scaled negative non-performing loan ratio (8-quarter moving average, lagged 2
guarters) and estimated mortgage credit conditions index.

debt burden of loans allowed by banks to households, the level of interest rates and of income, this
meant an increase of nearly 20% in the borrowing capacity of households. In the MCCI graph, this
shows up as a considerable liberalisation on housing loans before declining once more after 2010 as the
bad loans ratio rose. There seems to have been little change in credit availability for non-housing

consumer credit since about 1990.
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BOX - The permanent income forecasting equation: modelling and estimates
Following Campbell (1987), expected income growth is defined as follows as the log ratio of
permanent income to current income:

In(y?/y,)= (T8 87 E Iy, ) /(22 671) = Iny,

The quarterly discount factor is set at § = 0.95, corresponding to a quarterly discount rate of 5%.
Forecast permanent income follows linear trends, allowing for an unanticipated negative shift after the
global financial crisis, economic variables and demography. This is a reduced form representation of the
forecast effects of the capital stock and of total factor productivity and of cyclical deviations around
capacity on future incomes. The expected signs of coefficients are indicated in parentheses: the
economic variables include changes in nominal and levels of real interest rates (-), current real per capita
income (-) because of reversion to trend, changes in log real per capita income, possibly indicating some
growth momentum (+), household survey expectations of future living standards (+), the unemployment
rate (-) (e.g. because it weakens the power of workers in wage negotiations), the log stock market index
in real terms (+) (it indicates expectations of productivity growth and is one of the drivers of capital
investment which expands future capacity), log real oil prices (-) and the log real exchange rate (-),
indicating worsening competitiveness, and finally the ratio of the working age population divided by the
total population (+).

The relevant variables were chosen by first carrying out a model selection exercise for data from 1972
to 2016 for forecasting income over 1, 4 and 8-quarter horizons, incorporating a split trend around 2009.
This exercise suggested the relevance of longer lags than normally considered in econometric
forecasting. Since permanent income is a moving average of future income, it is plausible that moving
averages of the drivers would also be relevant and many of the variables enter in that form. The
parameter estimates are shown in Table A below and the fit is visualised in Figure A. The long lags
shown for many variables are consistent with a slowly evolving capital stock, reacting to economic
influences on investment. Given the overlapping nature of the dependent variable, the residuals are
highly auto-correlated, though the model does seem to capture reasonably well cyclical fluctuations.
Goodness of fit, however, is not necessarily an unmixed blessing since households are bound to make
serious forecast errors: rather the aim is to capture what their views might have been, given information
to which households would have ready access. In contrast to the unforecastable financial crisis, the
effects of repeated variations in interest rates, equity prices, oil prices, exchange rates and unemployment
might have been sensibly evaluated. They could have operated through the medium of professional
forecasters, business economists, central banks and organisations such as the IMF and the OECD.

Two alternative assumptions on income growth beyond the end of the sample in 2016 were considered.
One uses forecasts from Oxfordeconomics.com in which future trend growth is of the order of 1.2%); the
other assumes linear trend growth of real per capita income ranging from 0.6% to 1% per annum. The
results are robust to alternative assumptions, and 0.8% growth is assumed.

If the downturn in economic growth after the global financial crisis, implying a shift in the trend, had
been fully anticipated, then, given the 10-year horizon, already in 2000, household expectations would
have been beginning to build in the shift in trend that began at the end of 2009. To fit the data, the
permanent income model therefore incorporates the present discounted value of the shift in trend that
began at the end of 2009. However, households could not have had this information, so that generated
permanent income up to 2009Q3 omits this component of the econometric model. We then assume that
households’ expectations gradually incorporated the downward revision of trend growth over the next 8
quarters so that from 2011Q4 they have fully adjusted. The effect of the adjustment is that households
have increasingly a too optimistic view of permanent income before 2009. This is shown in Figure A,
suggesting households over-estimated permanent income by around 3 percent in 2009.

Table A: Estimates for the income growth forecasting model Table A: Estimates for the
income growth forecasting model

E)Zp(i)g?ﬁlg;;?ﬁ;actgﬁwe/current income) 1981Q2-2016Q4 1981Q2-2008Q3
coefficient t-ratio coefficient t-ratio

Variables

Constant 1.74 37.3%** 1.68 18.7***
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Time trend 0.00318 34, 1%*** 0.00299 21.8%**
sapIILljte trend from 2009Q4, discounted present -0.00200 g g -0.00231 5 g
Log (real per capita income) -1.10 -4 QX ** -1.02 -39, 5¥**
4-quarter change in log (real per capita income) 0.17 6.0%** 0.11 3.2%**
Log working age pop/total population 0.59 fix 0.59 fix
Survey expectations of future conditions 0.0052 3.8%** 0.0040 1.1
Real interest rate ma4 (t-1) -0.08 fix -0.08 fix
Real interest rate ma4 (t-5) -0.19 -6.3%** -0.18 -7.1%%*
Real interest rate ma4 (t-9) -0.19 -7.1%** -0.18 -7.9%**
4-quarter change in T-bill rate -0.073 -9, 2%** -0.027 -1.6*
4-quarter change in T-bill rate (t-4) -0.041 W Ak -0.016 -1.2
log real stock market index ma4 (t-1) 0.015 7.3%** 0.013 5.9***
unemployment rate ma4 (t-1) -0.0034 -5 Gk** -0.0020 -2.2%%*
unemployment rate ma4 (t-5) -0.0022 -4 JH*k -0.0014 -3 4%**
log real oil price ma4 (t-1) -0.0071 -5 Gk** -0.0044 -2.5%%*
log real oil price ma4 (t-5) -0.0059 W4 QH*k -0.0058 -3 7x**
Log real exchange rate ma4 (t-1) -0.038 -4, 5%** -0.032 2.2%*
Log real exchange rate ma4 (t-5) -0.033 -3.0%** -0.045 -3.5%%*
Diagnostics

Equation standard error 0.00184 0.00161

DW 0.54 0.42

R-squared 0.992 0.993

Note: t-ratios are corrected for heteroscedasticity and autocorrelation. Statistical significance at the 10%, 5%, and 1% levels is
denoted by *, **, and *** respectively. ma4: moving average on 4 quarters. Maximum likelihood estimation of the 6-equation
system in TSP (Time Series Processor) 5.1. Equation standard errors are RMSEs of the residuals
Sources: INSEE, Banque de France, authors’ calculations.

009 Modified fitted value of log permanent income/current income
008 —— Fitted value of log perfhanent income/current income
0.07 —A— Log permanent inco ent income
0.06 £ k
0.05 % ,
0.04 kﬁ y
0.03
0.02 #
0.01 - A
O e | e o A B S B B e e e L. " AL a s
0.01 1985 1990 1995 2000 2005 20 2015

Sources: INSEE,

Banque de France; authors’calculations. The modified fitted value applies a time-varying weight to the discounted present
value of the split trend beginning in 2009Q4. The weight is zero up to 200994, one from 2011Q4 and gradually shifts from

zero to one between 2009Q4 and 2011Q4.

Figure A: Plots of actual values of log ratio of permanent to current income against fitted values
and modified fitted values used in the consumption equation
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Consumption

The general form of the consumption equation was set out in equation (2). The estimated speed of
adjustment at 0.56 is high, indicating a strong reaction of consumption to the long run determinants
(table 1.a). The main difference with US and UK estimates comes from effects of house prices and

housing wealth.

The real interest rate enters as a weighted average of the real interest rate on unsecured debt and
mortgage debt, weighted by the lagged debt to income ratios. It has a strongly significant negative
effect. The coefficient on the ratio of permanent to current income is a little over one half, substantially
below the ‘text-book’ permanent income hypothesis of one, despite the fact that permanent income, by
its construction already embodies a far shorter horizon. The coefficient on net liquid assets is
substantially larger than that on illiquid financial wealth, the latter containing a large saving for
retirement element.® The restriction that the debt coefficient is minus that on liquid assets is easily
accepted. The apparently small size of the illiquid financial wealth effect with a marginal propensity to
consume (MPC) of 0.022 is partly due to the inclusion of the control for permanent income, which is
strongly affected by the stock market.” These results are consistent with those based on micro data for
France. Using the French Wealth Survey and the Household Budget Survey, Arrondel et al. (2014)
report a MPC for financial wealth ranging from 0 for the wealthiest owning mostly illiquid assets to

0.11 for the less wealthy owning mostly liquid assets.

Housing wealth/income has a positive effect, but with an MPC (0.013) smaller than that for illiquid
financial assets, and with a strong offsetting negative effect from log house prices/income. The two
measures are quite correlated, so that their separate coefficients are not very accurately estimated. If the
negative house price/income effect is omitted, housing wealth/income becomes insignificant, with a t-
ratio below 1 but other coefficients are little affected. This answers the question of whether there is an
aggregate housing wealth effect on consumption in France: the simplest interpretation is that there is
such an effect for owners, but that it is offset, when housing becomes less affordable, by lower
consumption of tenants, including those saving for a housing deposit. Such a hypothesis is confirmed
by Arrondel et al. (2014), who find a MPC for housing wealth ranging from 0.007 to 0.011 for

homeowners on microdata.

& The estimated coefficient is 0.14. However, the ratio to income of net liquid assets has a strong downward trend.
Introducing a small trend effect, for example, from increased life expectancy for those aged 60 or more, which
should also reduce the consumption to income ratio, it is easy to accept a coefficient of 0.12, close to US and UK
estimates. Fortunately, such a modification has little effect on other estimates.

" This is consistent with Poterba (2000), who argues that so-called wealth effects in consumption functions,
excluding controls for expected income, are a mix of genuine wealth effects and expectations.
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An interaction between mortgage credit conditions and log house prices/income proved negative and
on the margin of significance. This result indicates the importance of distinguishing the down-payment
from other constraints on borrowers. Easing only the former would entail a positive coefficient on the
interaction. Easing only the latter is likely to drive larger fractions of potential first-time buyers to save
more for a given down-payment ratio, resulting in a negative interaction effect. However, the overall
implications for consumption from this more complex specification are almost the same as those
discussed below for the 1996 to 2008 period.

Estimating demographic effects on consumption, given the other controls, of which balance sheets are
themselves likely to be influenced by demography, potentially runs into a ‘spurious regression’ problem
as most demographic variables are integrated of order 2.8 Cross-section studies tend to find the highest
saving rates for households in the pre-retirement age bracket. This suggests using the proportion of
adults in this age group, defined as the proportion of those aged 40 to 59 plus 0.4 of those aged 60-64,
since the retirement age was 60 over most of our sample. The coefficient on this variable approximately
represents minus the difference between the saving rate of this group of adults, about 40% of adults,
compared to the remainder of adults. It seems hard to believe that this could be more than 0.4, an upper
bound®. Between 1981 and 2016, the 3% increase in this proportion would then imply a 1.2% decline
in the consumption to income ratio. The freely estimated coefficient is within one standard error of -0.4

and we therefore calibrate the coefficient to this value.

The coefficient on the mortgage credit conditions index is normalised at 1 in the house price equation.
When the MCCI has an impact of +1 % on house prices, then its estimated impact on consumption is
+0.06%, everything else being equal. In the consumer loans equation, the term In (0.5 + CRCCI,) has
a coefficient normalised to 1. For high values of CRCCI, a rise with a 1% impact on consumer credit
implies an impact on consumption of around 0.08%, other things being equal. The quantitative long-
run contributions to the log-ratio of consumption to income of the two credit conditions indices are

shown in Figure lla.

From 1983 to 1990 increasing access to consumer credit is estimated to have increased the consumption
to income ratio by around 6%, with another 2.5% or so from increased access to mortgages. However,
the negative offset from the rise in the overall debt to income ratio, as reflected in the decline in the

ratio of liquid assets minus debt, accounted for around 3% over that period.

8 Requiring twice differencing to make them stationary.
® Cross-section evidence shows more moderate differences in saving rates out of income by age. Such evidence
is only a rough guide since gross differences in saving rates by age are attenuated by wealth differences.
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Figure lla: Long-run effects on log consumption/income

From the 1996 trough to the 2008 peak in the housing market and mortgage credit availability, the
increase in mortgage credit availability accounts for a direct increase in the log consumption to income
ratio of about 2.5% and an indirect increase via housing wealth of 3.5%. But this is almost exactly
balanced by a 3.5% negative effect from higher house prices relative to income and a 2.5% negative

effect of lower net liquid assets relative to income, mainly driven by higher household debt.

The UK and the US also experienced mortgage credit liberalisation and a large rise in housing wealth
from 1996 to 2007. Falls in the ratio of liquid assets minus debt to income also occurred in the US and
the UK with similar negative effects on consumption to those in France, see Duca and Muellbauer
(2013) and Hendry and Muellbauer (2018). But with far smaller down-payment requirements and easy
access to home equity withdrawal, the net consumption effects, unlike in France, were large and positive
in the US and the UK.

Figure llb illustrates the notable contributions of ratios to current income of permanent income and

illiquid financial wealth, and of real interest rates, which rose in the 1980s and fell after the mid-1990s.

The increasing share of adults in the pre-retirement age-group is reflected in the demographic trend.
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Figure I1b: Long-run effects on log consumption/income.

The propensity to consume might depend on the type of income. It is accounted for in the form of a
weighted average of log conventional household disposable income (HDI) and log non-property
income, with weights w and 1 — w . The estimated weight on log HDI is 0.5. Since HDI contains non-
property income, the implied weight on the property component of income is around 0.33 with 0.67 on

the non-property component.

The short-run dynamics include five economic variables: the quarterly change in log real income enters
with a negative coefficient, suggesting that a mix of current and last quarter’s income is relevant for
consumption. The change over four quarters in the unemployment rate has a significant negative effect,
paralleling results for other countries, see Aron et al. (2012). Inflation over the two previous years has
a negative effect.!t A measure of the car scrapping scheme subsidy is strongly significant, with a
positive effect, offset by a negative effect in the quarter after the subsidy ends.'? The annual change in

the housing transaction tax rate has a significant negative effect on consumption. The specification also

10'If income is measured just by non-property income, all the wealth coefficients rise. This is not surprising since the omitted
property income is clearly linked with asset ownership. The negative effect of the log house price to income ratio increases.
11t is unlikely that this could be a real balance effect since that is already strongly represented through the net
liquid asset/income term. It could be another indicator of uncertainty about real income or indirectly picking up
a small role for nominal interest rates, given the strong real interest rate effects in the equation.

12The scheme operated for parts of the periods 1994-98 and 2009-13 and had the purpose of stimulating the car
industry by offering a premium for scrapping of older models when purchasing a hew one.
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included three impulse dummies for outlierst®, which may represent other shocks, e.g. due to major
strikes or floods. The results are robust to the exclusion of the impulse dummies though illiquid wealth
is a little less significant. Parameter stability tests, for example estimating from 1986Q1 instead of
1981Q2, and estimating to 2008Q3, omitting the global financial crisis, support the reported estimates.

The second column reports estimates to 2008Q3%4.

The last column of Table 1a shows estimates for the consumption function obtained when the two credit
conditions indicators are excluded. The speed of adjustment falls from 0.55 to 0.2 and the R-squared
falls from to 0.71 to 0.57. The coefficient on the log house price to income ratio switches from negative
to positive, while that on the housing wealth to income ratio switches from positive to negative, though
neither is significant. The marginal propensities to spend out of net liquid and illiquid financial assets
both rise and are far less well determined. The direction of these biases can all be interpreted in terms
of correlations with the omitted credit conditions. Forcing wealth effects to enter in a single net worth
to income ratio and omitting the log house price to income ratio fares even worse, with the marginal
propensity net worth to income ratio estimated to be negative. No wonder previous estimates of
aggregate French consumption functions find unstable wealth effects (Chauvin & Damette, 2011).As
argued in Hendry and Muellbauer (2018), the net worth constraint and the omission of shifts in credit
conditions is a gross misspecification, particularly for economies where large shifts have occurred in

credit architecture.

Comparable estimates of long-run credit conditions and wealth effects for Germany, the UK and the
US, are shown in Table 1b. They show no housing wealth or collateral effect in Germany but a
comparable negative effect of log house prices/income as in France. Also, the small variation in credit
conditions entail smaller effects than in France. In the UK and the US the interaction of mortgage credit
conditions and housing wealth/income is crucial, suggesting no housing wealth or collateral effect

before mortgage credit liberalisation.

1For 1984Q4, 1993Q1 and 1995Q2.

14 Since estimation of demographic effects needs long samples, the coefficients on the proportion of adults in the
pre-retirement age group in the consumption equation and that on the log working age population in the
permanent income equation are set to the full sample values.

17



Table 1a: Estimates of the long-run solution of the French consumption function

Dependent Variable = | Symbol 1981Q2-2016Q4 1981Q2-2008Q3 1981Q2-2016Q4
Alnc, Excluding CCls(a)
coefficient | t- ratio | coefficient | t-ratio t- ratio t- ratio

Speed of adjustment A 0.56*** 11.1 0.63*** 10.3 0.20*** | 5.0

Long-run coefficients

for log cly

Constant a, 0.08* 1.7 0.12%* 2.2 011 -0.9

Mortgage credit 0 Fix

conditions index: (oA 0.064*** 53 0.078*** 4.8

MCCI

Consumer credit CCI: e e 0 Fix

CRCCI Qe 0.058 5.4 0.066 49

Real interest rate, -1.17*** -4.0

weighted by a, -0.72%** -75 -0.65%** -4.8

debt/income

Forecast future income

growth: E a, 0.55*** 9.9 0.59*** 11.3 0.48*** 31

In(yperm/ y)+

Net liquid assets.1/ Y+ % 0.14%** 4.4 0.13%** 4.3 0.18** 2.0
H H 1 1 *x

Iliquid financial , 0.022%%* 33 0.017%** 34 0.040 2.3

assetse.1/ y

I—/|_ousmg wealth;. 74 0.013%* 29 0.015%** 27 -0.013 -0.9

1/InCOMe -1

ng house pricest.1 y -0.062%* 25 -0.081%** a1 0.070 1.2

/incomer.1 4

ratio of pre-retirement a 0.4 fix 0.4 fix -0.4 Fix

age group/adults

Weight on HDI w 0.5 fix 0.5 fix 0.5 Fix

Diagnostics

Equation standard error 0.00324 0.00306 0.0390

DW 1.93 1.86 1.85

R-squared 0.705 0.760 0.573

(a) excluding the two credit conditions indicators.

Include stars beside each coefficient for significance
Note: Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and *** respectively.
Maximum likelihood estimation of 6-equation system in TSP (Time Series Processor) 5.1. Equation standard errors are

RMSEs of the residuals.

Sources: Banque de France, INSEE, OECD, authors’calculations.
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Table 1b: Estimates of the long-run credit conditions and wealth effects for Germany,
UK and US.

German UK us t-ratio
estimate t-ratio estimate t-ratio estimate
1981:3- 1967:1 - 1971:4 -
2012:4 2005:4 2011:1
Mortgage credit
conditions index: (04 0.073 5.8 0.050 3.6 - -
MCCI
Consumer credit CCI:
CRCCI Zooc 0.024 10 - - 0.089 7.7
Net liquid assets.1/ Y+ % 0.09 4.1 0.11 8.0 0.10 7.6
zlilslég'tjsld 1;|nanC|aI 7, 0016 25 0.022 8.0 0.017 8.6
t-1/ Yt
Flous g wealih 2 0001 | 01 : : ] ]
MCCI*Housing Y3 0.055 5.4
wealth.1/income 1.1 ¢ 0.043 10.3
log house pricest.1 - -
/incomers Va -0.069 -3.2 - -

Notes: German estimate from a special version of the equation in Geiger et al. (2016); UK estimate from Aron et al. (2012);
US estimate from Duca and Muellbauer (2013).
Sources: cited papers.

House prices

In the house price equation, the intercept effect of the credit conditions indicator for housing loans is
normalised at one, in order to identify MCCI estimation. The estimated quarterly speed of adjustment
is 0.12, similar to that found for Germany in Geiger et al. (2016) (Table A2-1). The elasticity of house
prices w.r.t. to the nominal mortgage rate is -0.38 (t=-11.5). There is also an interest rate effect buried
in the user cost measure, which turns out to interact with mortgage credit conditions. When MCCI is
zero, there is no significant user cost effect. This finding is consistent with the large user cost effect

found by Duca et al. (2011, 2016) for US house prices, given higher levels of leverage there.

The user cost variable is described in appendix 1. It incorporates large transaction costs which are
motivated by weak mobility in France and expectations of further large increase in house prices, after
a buoyant period, that would have led to negative user cost otherwise. Lagged house price appreciation

relative to other countries was also explored but found insignificant.

The effect of income relative to the net housing stock is strongly significant and in line with Meen
(2001) “central estimates”. Indeed, the log of this measure has a freely estimated coefficient close to 2
and we impose this restriction, implying that the price elasticity of aggregate demand for housing in

France is -1/2.. It is a little less elastic than UK estimates, see Cameron et al. (2006), and substantially
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less elastic than German estimates, see Geiger et al. (2016)*°. The hypothesis of an equal and opposite
coefficient on log income and log housing stock, implying an income elasticity of demand for housing
of one, is accepted by data, as is usually the case in this approach.® The relative weight of log permanent

to current income of 0.52 is close to the 0.55 found in the consumption function.

The last elements in the long run solution are two demographic variables also found relevant in the
mortgage equation: the ratio of children to adults and the proportion of adults in the pre-retirement age
group. On the one hand, a high ratio of children to adults suggests both higher rates of family formation,
increasing housing demand. On the other hand, cross-section data in Arrondel et al. (2016) show the
highest incidence of mortgages by 10-year age brackets in the 40-49 and 50-59 brackets. To avoid the
risk of spuriously large demographic effects, the size of the coefficient for the ratio of children to adults
(resp. for the proportion of 40 to 60-64s) is limited to 2 (resp. 3). Those values are within one standard

error of the freely estimated coefficient.

Short term effects include the acceleration of the proportion of those aged 25 to 40 as well as that of
unemployment rate over two quarters. Note that those variables are also in the short term dynamics of

mortgage equation, but by considering their change rather than their acceleration.

Since persistence in house price appreciation is already incorporated in the user cost, further short term
house price dynamics are checked using lagged acceleration in log hominal house. Short-run dynamics
also include the annual change in transactions costs — the level is not significant- and some impulse

dummies. These capture the three quarters after the collapse of Lehman Bros.

Figure Illa shows that the combination of lower nominal interest rates and liberalisation of credit market
conditions explains a good deal of the upward trend since 1985 in real house prices, with credit crunches
explaining most of the fall from 1990 to 1996 and after 2010. Demography, see Figure IlIb, in the form
of the fall in the ratio of children to adults, together with rising housing supply relative to income and
population explains the fall in real house prices in the early 1980s, despite falling interest rates.
Demography explains about half of the rise after 1995, when the increasing share of adults in the pre-
retirement age group is more than compensating for the continued, but more moderate, decline in the
child/adult ratio.

15 This is probably due to the Paris-dominated structure of the French economy in contrast to the far more decentralised
German economy with multiple metropolitan centres, thus offering greater locational substitution possibilities.

16 Note that this model cannot estimate the elasticity of housing supply with respect to prices because the stock of houses is
considered as given..
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Excluding the MCCI term in the house price equation, leads to a collapse in the speed of adjustment
from 0.12 to 0.026, and a dramatic worsening in the fit and in autocorrelation of the residuals. Without
restrictions, many of the estimated long-run effects would be absurd. To help define a sensible long-run
solution, key coefficients are calibrated as shown in the table and demographic effects are generalised
by including the proportion of adults aged 25 to 44. The evidence is consistent with that of the studies
surveyed in online complement C1 excluding credit conditions, which reveal extreme fragility of
estimated parameters, and in many cases magnitudes of elasticities far from economically plausible
values. Even with calibrated demographics and interest rate effects, the freely estimated coefficient on
log income per house would rise from a value of 2 to the absurd level of 12 (and a very low price

elasticity of demand), while the speed of adjustment falls further.
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Figure Illa: Long-run effects on log real house prices.
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Figure 111b: Long-run effects on log real house prices in France.

Mortgage stock

Miles (1992) and Brueckner (1994) discuss the borrowing and saving decisions for housing and
portfolio investment motives and discuss the consequences of the relaxation of mortgage rationing for
the mortgage stock. However, little systematic econometric work exists on household debt, see the
reviews in Fernandez-Corugedo and Muellbauer (2006) and in Meen (1990). In France as well as most
developed economies, mortgage debt accounts for the major proportion, often 70 to 80 percent of total
household debt.

Given the long duration of mortgage contracts, the mortgage stock adjusts quite slowly to the long-run
drivers, with a quarterly speed of adjustment of 0.077 (t=15.8), see Table A2-2. This is not far from
estimates of around 0.065 found for the UK in Fernandez-Corugedo and Muellbauer (2006). In the long-
run solution for the mortgage stock equation, the log of the nominal mortgage interest rates has a highly
significant coefficient of -0.46 (t=-16.6). Such a strong effect is consistent with banks using the debt
service ratio as a key lending criterion (online complement C4). In the extreme case of every borrower
at the maximum allowed by the ceiling on the debt service ratio, the coefficient on the nominal interest
rate would be -1. Neither the real interest rate nor a measure of the user cost of housing proved
significant, though user cost has an indirect influence via its impact on house prices. Not surprisingly,
mortgage credit conditions have a highly significant intercept effect, with a coefficient of 0.59. The
effect of the log house price to income ratio varies strongly with mortgage credit conditions, a highly

significant interaction effect.

No effects could be detected of liquid or illiquid financial wealth or of permanent income on the stock

of mortgages, and an income elasticity of one is accepted. The housing transactions cost has a clear
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negative effect on the level of mortgages. Demography has important effects, as suggested by recent
international evidence on rates of housing investment by Monnet and Wolf (2016) interpreted as
demand for housing. The ratio of children to adults and the ratio of adults in the pre-retirement age
group (defined as above) both have strong positive effects, somewhat amplified from their role in the
house price equation. The effect is calibrated at 1.5 of the effect in the house price equation, an
acceptable restriction, below the freely estimated value. In the short-term dynamics, the change (but not
the level) in the proportion in the age group 25 to 44 has a highly significant positive effect, t=12.4.
Short run dynamics include a negative effect from the change in the unemployment rate over the two

previous quarters, t=-3.2.

Figure 1VVa, which decomposes part of the long-run solution, show that the loosening of housing loans
conditions, the fall in nominal mortgage rates, the interaction of credit liberalisation with house price
to income ratios and demography are the key to understanding the rise in the mortgage stock to income
ratio. Figure I\VVb plots the remainder of the long-run effects. There is a modest positive effect from the
decline in transactions cost and a notable effect from demography, in particular from the decline in the

child to adult ratio, offset somewhat by the increasing proportion of adults in the pre-retirement age

group.

When the mortgage credit conditions index is omitted from the housing loan stock equation, the speed
of adjustment falls, but only modestly, and the equation standard error rises. The equation is now
dominated by log ratio of house prices to income, clearly a proxy for the omitted credit conditions

effect, though the log of the nominal mortgage rate remains highly significant.

0.8
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Note : Given the slow speed of adjustment, the dependent variable in the figures is In(debt,_, /income,_,) + Alndebt,/n
where 1 is the speed of adjustment. Without the second term, the visualisation would show a strong lag between the long run
drivers and the dependent variable.

Source: Banque de France, INSEE, authors’calculations

Figure IVa: Long-run effects on log mortgage stock/income in France.
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Without the second term, the visualisation would show a strong lag between the long run drivers and the dependent variable.
Source: Banque de France, INSEE, authors’calculations

Figure IVb: Long-run effects on log mortgage stock/ income in France.

Conclusions

The consumption functions of current central bank non-DSGE econometric policy models typically
summarise household portfolios in a single net worth measure and neglect shifts in credit conditions.
These assumptions greatly restrict the interactions of the household and financial sectors. The empirical
evidence of this article for French quarterly data from 1981 to 2016 strongly rejects these assumptions.
Not all co-movements between consumption and wealth are wealth effects. Some result from common
factors including shifts in credit conditions, interest rates, income expectations or demographics. These
controls are essential to estimate well-identified wealth effects and to illuminate direct and indirect
monetary policy transmission on consumption. To distinguish common factors driving consumption
and household portfolios from causal relationships, it is necessary to model the main components of
household portfolios. This includes modelling house prices, which derive from housing demand, given
the housing stock. The model therefore included equations for consumption, house prices, mortgage
debt, consumer credit, liquid assets, and permanent income. Controls included credit conditions both
for housing and non-housing consumer credit, estimated as latent variables common to multiple

equations, interest rates, income expectations and demographics.
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Previous macro-econometric models excluding the two credit conditions indicators perform badly,
particularly as far as consumption, house prices and consumer credit are concerned. The interpretation
of the two latent variables in the system as credit availability indicators is a strong one. Financial
liberalization relaxed French mortgage credit conditions from 1984. Subsequent variations are strongly
inversely correlated with banks’ non-performing loans. Permanent income matters for consumption but,
consistent with undiversifiable income uncertainty and liquidity constraints, far less than under the strict
permanent income hypothesis. For France, the marginal propensities to consume from financial wealth
are comparable to those in the US, the UK and Germany, with a marginal propensity to consume out of
liquid assets minus debt far greater than for illiquid financial assets. But, as in Germany, housing wealth
or collateral effects in France are much weaker in aggregate, given the absence of home equity loans,
than in the US or the UK. ECB (2009) points to this as a major factor in the high levels of heterogeneity
across countries in housing wealth or collateral effects on consumption. Arrondel et al. (2014) support
the evidence for small housing wealth effects for French homeowners, using microdata. Moreover, there
is evidence of a negative effect on aggregate consumption of higher house prices. This can be
interpreted as follows: with relatively strict financial regulation in France, higher house prices relative
to income require younger households to save more if they wish to become homeowners, while other

tenants can expect rent rises and so save more also.

During the French house price boom between 1996 and 2008, a small positive housing wealth effect on
consumption and looser mortgage credit conditions, were thus offset by the negative effect of higher
house prices and higher debt. France is therefore very different from the Anglo-Saxon economies where
home equity loans produced large collateral effects of housing wealth on consumption. As a result,
despite higher house prices, France did not experience an Anglo-Saxon-style consumption boom in
which the financial accelerator via home equity loans proved powerful and destabilising. Another
element in the US house price boom was an overshooting of house prices due to extrapolative
expectations, likely to have been enhanced by high levels of gearing. The empirical evidence is that
overshooting of French house prices due to extrapolative expectations has been on a relatively limited
scale, consistent with relatively strict regulations, which limit gearing by French households. This

suggests only a small potential risk factor for financial stability from this source.

House prices are quite sensitive to interest rates and, of course, to income and the supply of houses.
Moreover, both consumption and household income are quite sensitive to interest rates making interest
rates and income potential sources of fragility for the French housing and housing loans markets.
However, with lower levels of illiquid financial asset holdings in France than in the US or the UK, this

mechanism for monetary transmission is likely to be weaker. These findings suggest that, incorporated
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in a larger econometric model, in which different scenarios could be simulated, this household sector

model is useful for examining monetary policy issues, including financial stability.
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Appendix 1: data: definitions and sources

C: Consumption is total consumption excluding financial services at constant prices (source: National
accounts, INSEE (National Institute of Statistics and Economics)).

Y: Income is a geometric average of disposable non-property income and conventional disposable
income of households (source: National accounts, INSEE).

LA: Liquid assets include cash (coins and notes), current deposits, liquid saving accounts, short term
debt securities and short term mutual funds (source: Financial national accounts, Banque de France).
NLA: Liquid assets net of debt (source: Financial national accounts, Bangue de France).

IFA: Illiquid financial assets include all financial assets with the exception of liquid assets as defined
above (source: Financial national accounts, Banque de France).

HA: Gross housing asset is available as annual data since 1978. It includes housing and land under
building (source: National accounts, INSEE).

Mdebt: The term “Mortgage debt” has been used in this article in place of housing loans (source: Banque
de France). A long time series has been built by Wilhelm (2005). Mortgage loans in the strictly legal
sense are a minority in housing loans in France and is not measured as such regularly in France. Most
housing loans are indeed guaranteed by a specialized organisation that mutualizes risks on incomes (62
% of new loans in 2011 according to the French Supervisory Authority for banks and insurance
companies, ACPR). Thus, housing properties are not the guarantee for most loans, but households’
income. However when a housing loan is not repaid, households might be obliged to sell their home.
Thus the impact on the housing market might not differ from that of a mortgage loan.

Cdebt: Consumer credit extends over any credit card debt, personal loans or overdrafts and loans for
the purchase of durable goods other than housing (source: Banque de France).

Hp and rhp: house price and real house price (source: OECD): There has been an official house price
index for all France, corrected for quality effects, only since 1996 from the notaries data (Gourieroux
and Laferrere, 2009). Before, the only official index is a Parisian index since 1980 built by INSEE.
OECD publishes an index which is based on an annual index constructed by Friggit (2010) based on
repeat sales information. Before 1997, actual annual log real house price changes at t-1 are replaced by
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their fitted values from a regression on growth in mortgage debt, interest rates, inflation and income
and the 4-quarter lag of the annual log real house price change.

Rdepr: Returns on liquid assets is measured by a weighted average of real interest rate on regulated
saving accounts (source: Banque de France), zero for non-interest bearing deposits (which is the rule in
France) and the after tax interest rate on money market funds- such funds for households developed
earlier in France than in most other European countries due to fiscal advantages (source: Bernard &
Berthet, 2015).

Ncr and rcr: nominal/real interest rates on consumer loans. Interest rates on consumer loans are the
equally weighted average of rates on overdraft and proper consumer loans measured by the MIR
(Monetary Financial Institution Interest Rates) survey harmonized over the euro zone level since 2003
(source: Banque de France). They were backcast by the average of minimum and maximum rates
beforehand.

Nmr: nominal interest rates for mortgage loans adjusted for tax relief on mortgage interests paid. Interest
rates on housing loans are those of new loans agreed by banks with fixed rate, according to the survey
on the cost of credit (source: Banque de France). Before 1980, they were backcast with information on
minimum and maximum rates beforehand. Tax relief is taken from the National accounts for housing
(source: Ministry for Housing).

User: The user cost measure is defined as the real after-tax mortgage interest rate minus expected real
appreciation plus assumed annualised transactions costs of 4.5% ' of the value and a time varying risk
premium.. The time-varying risk premium is defined by the volatility of annual real house price changes
in the last four years, with declining weights going back in time: (ad4lrhp + 0.7* ad4lrhp(-4)+ (0.7**2)*
ad4lrhp(-8) + (0.7**3)*ad4lrhp(-12))/(1 + 0.7 +(0.7**2) + (0.7**3)) where ad4lrhp is the absolute value
of the annual change in log real house prices.

Demog: Demographic data are annual data each 1% January (source: INSEE). They were interpolated
and lagged accordingly. In the permanent income model, demography affects the ratio of the working
age population for all ages, measured as an 8-quarter moving average, to the total population.

H: The housing stock has been recursively computed on the principal of perpetual inventory using data
from the housing stock in constant prices (source: national accounts, INSEE). The level is set by the
value of stock in 2010. Gross fixed capital formation is housing GFC in volume and the deterioration
rate is that of national accounts.

¢ Income uncertainty is proxied by the 4-quarter change in the unemployment rate in the consumption
equation, and 2-quarter changes in the other equations.

Trans: Transaction costs come from “valeur-immobilier-france” (source: Ministry of Housing).

The impact of car scrapping subsidies is computed following Adda and Cooper (2000) for the first wave
and extrapolated according to the link with car registration for the second wave.

Appendix 2: estimates for house prices and mortgage stock equations

Table A2-1: Estimates of long-run solution for French house price equation

Dependent Symbol 198102-201604
Variable = - B -
Alnhp 19810Q2-2016Q4 19810Q2-2008Q3 Excluding MCCI
t
coefficient t- ratio | coefficient | t- ratio coefficient t- ratio
Speed of 0.123%** 126 | 9126 103 0.026 10.8
adjustment
Long-run
coefficients
Constant ho -5.95*** -51.8 -14.0%** -38.9 -8.8*** -25.9

17 For any one transaction, costs, including costs of moving, are much higher. The discounted present value
spread out over a few years of ownership could plausibly be of the order of 4.5%. This is consistent with low
levels of mobility in France.

29



Credit conditions
index: MCCI

1 fix

1 fix

0 fix

Log nominal
mortgage rate

-0.38***

-12.4

-0.39%**

-0.38 fix

Log user
cost*MCCI

-0.07%**

-0.14*

-0.87***1

Coefficient on risk
premium in user
cost

0.63***

12.0

0.72%** 10.2

0.96*** 16.5

Log (real
income/house)

2 fix

2 fix

2 fix

Permanent/current
income

0.52***

3.8

0.41*** 2.7

0.52 fix

Children/adults

2 fix

2 fix

3 fix

Pre-retirement
adults/total adults

hs

3 fix

3 fix

4 fix

Adults 25-44/total
adults

0 fix

0 fix

2.27** 3.2

Diagnostics

Equation standard
error

0.00234

0.00235

0.00482

DW

1.83

1.72

0.84

R-squared

0.973

0.969

0.887

INot interacted with MCClI,

Note: Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and *** respectively. Maximum likelihood
estimation of the 6-equation system in TSP (Time Series Processor) 5.1. Equation standard errors are RMSEs of the

residuals.

Sources: Banque de France, INSEE, authors’calculations.

Table A2-2: Estimates of the long-run solution for the mortgage stock equation

Dependent  Variable= | Symbol | 1981Q2-2016Q4 1981Q2-2008Q3 1981Q2-2016Q4

A Inmdebt, Excluding MCCI
coefficient | t-ratio coefficient | t-ratio coefficient | t-ratio

Speed of adjustment T 0.077*** | 15.8 0.088*** | 3.3 0.057*** | 10.8

Long-run  coefficients

for log (real mdebt /y)

Constant Mo SV el -27.9 -2.9%** -25.5 -7 LFx -4.7

Credit conditions index: . 10.5

MCCI Moc 0.59 12.2 0.55*** 0 -

" _ *xk -
Ir_;:g nominal mortgage M L0.46%** 16.6 0.38 10.4 -0.5g%** 123
log(house pricesly) ma 0 - 0 - 0.97 14.9
*kx

MCCI x log(house Mac 0.70%** 56 0.86 5.4 0 i

pricesly)

Composite demographic

effect from the house Ms 15 fix 15 fix 15 fix

price equation

Transactions cost Mo -2.9%%* -4.2 -3.9%x* 2.7 -5 1% -4.4

Diagnostics

Equation standard error 0.00322 0.00327 0.00374

DW 2.10 221 1.77

R-squared 0.902 0.906 0.870
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Note: Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and *** respectively. Maximum likelihood
estimation of the 6-equation system in TSP (Time Series Processor) 5.1. Equation standard errors are RMSEs of the
residuals.

Sources: Banque de France, INSEE, OECD, authors’calculations.

Complements for Chauvin and Muellbauer *Consumption, household portfolios and the
housing market in France’.

Online complement C1: Models for consumption and housing prices in France

Consumption function

In the mid-90s, many papers were written on French household consumption behaviour. The traditional
Keynesian consumption function conditioned consumption on income and inflation, so as to capture
the real money balance effects: when inflation is higher, households need to save more if they have an
objective in terms of purchasing power of wealth. This Keynesian consumption function fitted French
data fairly well before about 1990, supported by the fact that most households held regulated savings
accounts at that time in France: current accounts and savings accounts had accounted for 63 % of
households total assets at the end of 1977 when the pension system was nearly 100 % pay as you go, as
it is still today. As state pension rights are difficult to evaluate, they are never taken into account,
although they are not negligible. The median pension rights amounted to 149 300 euros whereas the
median financial wealth amounted to 32 610 euros in 2004 (Buffard & Girardot, 2010). Pension rights
are much less unequally distributed than financial wealth.

Ostry and Levy (1995) used the Campbell forward looking model of “saving for a rainy day”,
augmented by the volatility of income, to test the permanent income hypothesis and found it was still
accepted by French data. Cadiou (1995) and Ostry and Levy (1995) find an increase in the impact of
the interest rates on consumption following the financial deregulation after 1984. Bonnet and Dubois
(1995) do not find any stable wealth effects but do find a significant impact of the change in
unemployment rate, as does Cadiou (1995). Finally, a number of these papers and Sicsic and Villetelle
(1995) test the impact of financial deregulation measured as the change in the ratio of consumer credit
to disposable income over 1986-1990 and find it significant. Sicsic and Villetelle (1995) especially
show that a simple model with financial deregulation performs as well as other models with the change
in unemployment for example. Although the change in the ratio of consumer credit over income was
the best indicator for the impact of financial deregulation at that time, it is not satisfactory because the
endogeneity of consumer credits is not correctly treated.

For more recent evidence, consumption functions are published in the papers presenting the three
macro-econometric models that are currently used by French institutions to forecast or analyse
economic evolutions. In the Banque de France model (Baghli et al., 2003), the consumption function is
estimated over a long time span and is very close to that of Sicsic and Villetelle (1995), the long term
saving rate depends on an indicator of deregulation and real money balance effects. In the OFCE model
(Chauvin et al., 2002), the saving rate depends on an indicator of deregulation and change in real income
growth. The model of INSEE and the Ministry of finance (Bardaji et al., 2017) is very similar. It also
includes the effect of the change in unemployment rate, in short term interest rate and car-scrapping
schemes.

Wealth effects
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Empirical work on wealth effects in France came after the first previously cited strand of literature.
They are not incorporated in macro-econometric models on the grounds that they suffer from unstable
coefficients, and were not seen as major determinants of consumption in France. They have been
estimated on macro-data, because there was no common survey of micro-data on household
consumption, income and wealth, until recently. The estimates for the long-term impact are presented
in table 1. The various methodologies used across studies, as well as the sample chosen, may impact
the results and are pointed out below.

Table C1-1 Long term impact of wealth on consumption in France

Sample MPC (as a percentage) | Elasticity (as a percentage)
Wealth Total | Financial | Housing || Total | Financial | Housing
Arrondel et al. (2014) 0.5 0* 0.7 2.9 0 2.1
De Bonis & Silvestrini (2012) 14 3.0 *
Chauvin & Damette (2010) | 1987g1-2008g4 || 1.0 4.0 2.0 10.0 10.0 6.0
Aviat et al. (2007) 198501-2006ql1 || 0.4 2.3
Barrell & Davis (2007) 198091-2001g4 || 3.1 17.8
Barrell & Davis (2007) 198091-2001g4 || 3.6 20.8
Slacalek (2009) 197092-2003g2 || 3.2 2.6 2.0 | 18.5 55 7.3
Slacalek (2009) 197002-2003q2 || 4.6* | 2.9 2.3* | 26.6 6.1 8.4
Catte et al. (2004) 1979¢2-2002q1 1.4 0.0 3.0 0.0
IMF country report (2004) 1982g1-2003g4 2.5 0.5 5.3 1.9
Fraisse (2004) 197194-2003g2 || 1.6 9.2
Beffy and Monfort (2003) 197891-2000g4 || 2.5 14.0
Byrne and Davis (2003) 197292-1998g4 3* 16.3
Bertaut (2002) 1978q1-1998q4 4.7 10.0
Boone et al. (2001) 1970q1-1996q2 | 2.5 6.8 4.2 12.3 12.0 13.1

Notes:

i. According to Aviat et al. (2007), an increase in wealth by 100% implies an increase in consumption by 2.4%. Taking into
account the average ratio of wealth over consumption during 1995-2005, this means that an increase by 1 euro of financial
wealth induces an increase by 0.4 cent in annual consumption.

ii. Estimation results directly computed by the authors are in bold. The other results are derived, using elasticity =
(MPC)x(wealth to consumption ratio). * indicates that estimates are not significant.

Sources: Cited papers.

Many papers estimated wealth effects for France in a context of international comparison by estimating
a consumption function for each country separately, without taking into account the cross-country
dispersion, which differs from intertemporal one. To our knowledge, Boone et al. (2001) were among
the first ones. However, they estimated the co-integration vector between consumption, wealth and
income without taking into account the potential endogeneity of the variables, which was also the case
of Fraisse (2004). Bertaut (2002), Beffy and Monfort (2003), IMF (2004), Catte et al. (2004), Slacalek
(2009) and Aviat et al. (2007) took this problem into account by using dynamic ordinary least squares
(DOLS). Barrell and Davis (2007) and Byrne and Davis (2003) used unrestricted Error Correction
Models (ECM) estimated via non-linear least squares. In most cases, authors used total consumption
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and total disposable income, the exceptions being IMF (2004) which used non-durable consumption;
Aviat et al. (2007) and IMF (2004) used non-property income, and Slacalek (2009) and Catte et al.
(2004) used labour income (respectively before or after tax). Authors estimated either marginal
propensity to consume or elasticities (figures in bold in table 1), or semi-elasticities for Boone et al.
(2001). Estimation in elasticities might be mis-specificied if the sum of the elasticities to income and to
wealth is not equal to 1. The condition was usually imposed, but not in Bertaut (2002). Barrell and
Davis (2007) used dummy variables to account for the impact of financial liberalisation. However, if
they did consider the increasing outstanding amount of credit in the second half of the eighties, they did
not take into account the reversal that came in 1991-1992, when banks restricted housing credits when
bad loans increased too much. Byrne and Davis also test the impact of illiquid versus liquid wealth
(elasticity of 2.5 %, significantly different from 0, for illiquid wealth and 2.6 %, not significantly
different from 0, for liquid wealth). All these studies estimated only the impact of a permanent change
in wealth on consumption. Most authors found a significant impact of wealth on consumption in France,
albeit smaller than in the United States. The lack of robustness of the results is highlighted in Bertaut
(2002) and Byrne and Davis (2003). Omitting the difference in assets and the impact of financial
deregulation was certainly one reason for this, as shown by the present paper.

Using the French Wealth Survey and the Household Budget Survey, Arrondel et al. (2014) report
relatively low MPCs for financial wealth but find large disparities between households. Taking into
account these disparities, the average MPC of the households for financial wealth would be around 2
cents per euro (as in the estimate by Chauvin and Muellbauer). The MPCs indeed range from O for the
almost wealthiest (percentiles 90 to 99 in net wealth), whose illiquid assets represent up to 78% of their
financial wealth, to 11 cents per euro for the less wealthy (under median net wealth), whose liquid assets
represent over 60% of their financial wealth. This indeed suggests differentiating the effects of liquid
from illiquid financial assets because they differ in terms of nature but also in terms of ownership.

The MPC for housing wealth proves to be less heterogeneous between households, ranging from 0.007
to 0.011 for homeowners on microdata. This effect is a pure wealth effect for home owners. Micro data
cannot account directly for the impact on non-owners of an increase in house price, as in macro
estimates. This may take the form of a need to build a larger down payment in order to buy housing, so
that an increase in house price may actually decrease consumption for this category of people. One hint
at the micro level is that, independent of their position in the income distribution, young households
(i.e. households whose head is up to 34 years old) are more likely renters compared to older households
(Fatica & Prammer, 2017).

Housing prices

Information showing the complexity of the French housing market is available on Friggit (2018).
Indeed, modelling French housing prices has been a daunting task recently. Bessone et al. (2005) and
Antipa and Lecat (2013) use, among others, a structural approach broadly comparable to that used in
this paper. House prices are explained by housing stock in volume, a proxy for households’ income and
user cost, and in addition by population or number of households in Antipa and Lecat. Antipa and Lecat
find a break in 2002 in the co-integrating vector, which may be due, according to them, to financial
changes and housing policies. In particular, the birth of the euro changed competition rules in the
financing sector. In France, the duration of housing loans increased significantly, from 11.8 years in
1989 to 14.3 years in 1999 and 20 years in 2008 according of the Observatory of real estate and Banque
de France. When they introduce the borrowing capacity of households in the co-integrating vector, the
break in 2002 does not disappear but housing prices appear to be much nearer their equilibrium level in
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2011. Both papers highlight the fragility of the results, because of measurement problems and omitted
variables. More recently, Avouyi-Dovi et al. (2017) cannot fully account for the recent evolution of
French house prices, even by taking into account potential instability.

Table C1-2: Long-term elasticities of different variables on house prices

Bessone etal. | Antipa & | Antipa & | Antipa & | Antipa & | Antipa &
(2005) Lecat (2013) | Lecat (2013) | Lecat (2013) | Lecat (2013) | Lecat 2013)
Sample 1986-2005 1992-2002 1992-2002! 1992-2002 1992-2002 1992-2002
Housing stock -3.57 -5.04 -4.98 -7.51 -6.30
Households’ 8.26 1.02 1.68 1.24
income’
Borrowing 1.14 1.12
capacity'
User cost -0.07 -0.71 -0.45 -0.52
Population 17.86 15.1 21.59
Number of 10.51 13.64
households
Notes:

i. User cost takes into account the anticipation of downturn, revealed by the stock of unsold new houses.

ii. The proxy for household income is consumption of non-durables for Bessone et al. (2005).

iii. Borrowing capacity is the maximum amount households can borrow, knowing that the housing debt service cannot exceed
one third of the income in France and taking into account the duration of the loans actually observed.

Sources: cited papers.

Online complement C2: Estimates for the credit conditions indices.

There are no available data to measure credit conditions directly in France before 2003. This paper
adopts a “latent variable approach”, where credit conditions indicators for housing and non-housing
loans are proxied by spline functions guided by institutional information on credit market liberalization.
Ogive (or smooth transition) dummies (OD) take the values 0.05, 0.15, 0.3, 0.5, 0.7, 0.85, 0.95, 1 over
an 8-quarter interval beginning in the first quarter of year i.

Table C2-1: Estimates for the consumer credit conditions index

Sample 19810Q2-2016Q4 1981Q2-2008Q3
coefficient t-ratio coefficient t-ratio
Variables
OD1981 0.47 4.9 0.44 5.0
0D1982 -0.20 -3.4 -0.17 -3.3
0OD1983 0.14 2.8 0.12 2.6
0OD1987 0.39 5.5 0.35 5.6
0OD1989 0.27 5.7 0.29 5.9
0D2013 -0.11 -3.8 - -
annual inflationt.y -3.03 -18.4 -2.99 -18.0
inflation acceleration (4-quarter moving average):1 -19.0 -3.3 -16.8 3.2

Notes: The coefficient estimate for the Ogive Dummy starting in 1981Q1 is 0.47 over the sample 1981Q1-2016Q4, 0.44
over the sample 1981Q1-2008Q3. All coefficients are significant at the 1% level. The estimates are based on maximum
likelihood estimation of the 6-equation system in TSP (Time Series Processor) 5.1.

Sources: INSEE, authors’ calculations.
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Table C2-2: Estimates for the mortgage credit conditions index

Sample 19810Q2-2016Q4 19810Q2-2008Q3
coefficient t-ratio coefficient t-ratio
Variables
D 1981 -0.11 -4.1 -0.13 -4.0
D 1984 0.10 6.0 0.11 5.5
D_1986 0.25 19.0 0.25 14.3
D 1991 -0.02 -1.6 -0.03 -1.5
D 1993 -0.10 -4.9 -0.10 -4.5
D 1994 -0.16 -5.6 -0.15 -4.7
D 1999 0.22 133 0.20 10.7
D 2001 0.04 3.3 0.04 3.1
D 2003 0.16 9.1 0.13 5.7
D_2006 0.04 1.9 0.05 2.1
D 2011 -0.05 -3.3 - -
D 2013 -0.09 7.1 - -
D 2016 0.05 1.5 - -

Notes: The coefficient estimate for the Ogive Dummy starting in 1981Q1 is -0.11 over the sample 1981Q1-2016Q4, -0.13
over the sample 1981Q1-2008Q3. All coefficients are significant at the 1% level, except those for 1991, 2006 and 2016. The
estimates are based on maximum likelihood estimation of the 6-equation system in TSP (Time Series Processor) 5.1.
Sources: INSEE, authors’ calculations

Online complement C3: Financial innovation and its impact on consumer and housing
loans in France

In the aftermath of the World War 11 in France, loans were mostly allocated to productive investment
and housing because of the reconstruction effort. Thus, consumer credit was probably even more
rationed than housing loans in this post-war phase of credit controls. Financial innovation arrived in
two steps in France, from 1984 on and at the end of the 1990s.

In the mid-1980s, the French financial system changed from a very strict monitoring of new loans by
the government to a free determination by banks of the loans they provide (Melitz, 1990, Icard &
Drumetz, 1994). At the same time, non-financial firms were allowed to finance themselves directly on
stock and bond markets. Thus, at the end of the deregulation process in 1987, banks had more resources
to be dedicated to households, whether as consumer or housing loans. Deregulation also impacted the
way interest rates for consumer and housing loans were settled, as loans to households were mostly
granted by institutions that were under the control of the government or via loans that were subject to a
contract with the State (so-called “prets conventionnes™). In this paper, this is taken into account in the
interest rates in housing and consumer loans.
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During this first step of financial deregulation, the ratio of the stock of consumer credit over income
doubled from 7 % in 1983 to 14 % in 1987, admittedly from a low level, and never returned to its pre-
deregulation level. In percentage rates of growth, the stock of housing loans grew more slowly than
consumer credit in the 1980s. Since consumer credits have far shorter average durations than housing
loans, rapid growth in new consumer credits translates into rapid growth in the stock (figure C3-1).
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Sources: Banque de France, INSEE.
Figure C3-1: Ratios of housing loans and consumer credit to annualised non-property income

Box: timetable for financial deregulation (ECB, 2009)

1982: Liquid saving accounts benefitting from tax rebates can be opened in any bank.
1984: Bank specialisation requirements reduced.

1987: Elimination of credit controls.

1999: Reform of securitisation of housing loans.

1999: Reduced early repayment fees for housing loans.

2008: Modernised framework for securitisation

The second step of financial innovation occurred in the late 1990s through a change in securitisation.
The legal framework for securitisation was introduced in France by Act 88-1201 of 23 December 1988
that created the FCC (fonds communs de créances— a French equivalent to US ‘special purpose
vehicles’). However, it was modernised by the Order of 13 June 2008 which extended its purpose and
legal forms (Birouk & Cassan, 2012). The new legal framework diversified the types of assets eligible
for securitisation from bank loans only to trade receivables, insurance risks, debt securities, etc. It also
broadened the scope of the eligible securitisation techniques (replenishment of vehicles, broader credit
enhancement methods, active management of portfolios and resale of acquired assets) and the types of
securities that securitisation vehicles can issue (in addition to units in FCCs — which are due to be
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phased out, units in securitisation funds, short-term debt securities such as commercial paper or other
short-term securities, etc.). From the end of 2009 to June 2012, the stock of residential mortgage backed
securities (RMBS) increased by 18.4 billion euros (i.e. 1.4 % of households’ disposable income). Over
the same period, the stock of securitised consumer loans decreased by 12.4 billion euros.

Online complement C4: The housing market in France

In France in 2010, owner-occupiers represent 55 % of households, which is close to the euro area where
they represent 60%, between Germany where they represent only 44 % of the population and Spain or
Italy where they represent respectively 83 % and 69 % (Arrondel et al., 2016).

Housing loans are largely fixed rate loans and the self-discipline of banks to approve housing loans is
tight in France. The average debt-service ratio, the monthly repayments on loans (interest payments +
capital reimbursement) relative to current income reached its peak, 32%, in 2009. The proportion of
debt-service ratios in excess of 35% reached a peak of around 29% in 2008-10, but has hovered around
22-23% since 2013, despite lower nominal interest rates. The upward trend from the late 1990s, and
partial reversal, in both measures is likely to have been related to the increase in the average duration
of housing loans from 13 years in 1999 to 17.4 years in 2005, and 20 years in 2008, dropping back a
little thereafter.

Fatica and Prammer (2017) show that the income gradient of ownership is very steep both in Germany
and France, where high-income households are three times more likely to own their residence than
households in the first income quintile. Independent of their position in the income distribution, young
households (i.e. households whose head is up to 34 years old) are more likely to be renters compared to
older households. This arguably reflects both the typical hump-shape of age-income profiles and the
fact that down-payment requirements reduce housing affordability for people at the initial stages of
wealth accumulation.

The average loan to value ratio for new housing loans since 2001 has averaged at around 80% at the
lower end of the range in the euro area. Around half of loans have been at 85% or above and about one
third at 95% or above in this period. These high values are likely to be related to the fact that separate
financial guarantees and insurances cover the majority of mortgages, enhancing the ability of the bank
to recover its losses from the borrower (Avouyi et al., 2014).

Early repayments and renegotiation were very rare before 2000 because of fees due by owners when
renegotiating their loans with their bank, by law. As noted above, the fees were cut in 1999. Finally,
equity release is forbidden and housing is hardly ever used as a guarantee for consumer credit. Thus,
housing prices affect loans essentially through purchases of housing rather than through refinancing
existing homes. More information on the French mortgage market can be found in Laferrere and Le
Blanc (2012).

Online complement C5: equations for consumer credit and liquid assets

Consumer credit
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The stock of consumer credit would be expected to have similar drivers to those for consumption, and
interest rate effects would be expected, given controls for increased credit supply. We propose the
following long-run formulation for the log of consumer debt:

p
In(cdebt; /y:) =ug +uqp Innery + uyrery + uzEy In (}3’/—2) + ugedn(hpe_1/

Ye—1) +usdemog; + ug(long — run solution forinc/y).

Here, the intercept is time-varying and increases with CRCCI, the credit conditions indicator applying
to consumer credit. The nominal interest rate on consumer credit, ncr and/or the real rate rcris expected
to have a negative sign and could have coefficients time-varying with CRCCI. Income growth
expectations are included. A potentially important reason for unsecured borrowing is to supplement
mortgage borrowing. Thus, one would expect the house price to income ratio to have a similar effect
on unsecured borrowing as on mortgage borrowing

Since a major reason for consumer credit is to finance consumption, especially of durables, the long-
run solution from the consumption function in equation (2) is included. The parameter uq should be
expected to be at least 1.

The estimated long-run solution shown in Table C5-1. The speed of adjustment of 0.24, is far higher
than for mortgages, as befits short duration loans. The effect of consumer credit conditions is normalised
and the quantitative effect is large. The real interest rate for consumer loans has a significant negative
effect but the nominal rate does not and nor does permanent/current income. Demography again matters
for the long-run solution, with a negative coefficient for the proportion of adults over retirement age.
The effect is calibrated at -2.5, close to the freely estimated value. This implies that the level of
consumer debt for this age group is around one third of that of remaining adults, which is consistent
with cross-section data.The long-run solution from the consumption function is calibrated to have a
coefficient of 1 in the consumer credit equation. Freely estimated, the coefficient is around 1.2 with a
standard error of 0.7, so that the plausible value of 1 is statistically acceptable. Other coefficients in the
system are hardly affected by the calibration.

In the short-run dynamics, the annual change in the unemployment rate has a significant positive effect,
paralleling results for Germany in Geiger et al. (2016). In other words, consumer debt appears to be
used to help consumers maintain spending during periods of higher unemployment. An impulse dummy
is also included for 1985Q1, and for 1993Q1, the latter possibly connected with short-term shocks
associated with the ERM crisis of late 1992.

The decompositions of the long-run solutions into the different components shown in Figures C5-1
reveal the dominant effect of the consumer credit conditions index, particularly in the 1980s and 90s.
Omitting the credit conditions index for consumer credit has drastic consequences for the consumer
credit equation. The speed of adjustment collapses from 0.24 to 0.06, the fit deteriorates sharply and
the long-run solution makes little economic sense, with a positive effect for the interest rate. It is
incontrovertible that there was a significant consumer credit liberalisation in the 1980s, which needs to
be taken into account in modelling the stock of non-housing consumer credit.
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Table C5-1: Estimates of the long-run solution for the consumer
credit stock equation for France

Dependent
Variable =

AlIn cdebt,

Symbol

1981Q2-2016Q4

1981Q2-2008Q3

1981Q2-2016Q4
Excluding CRCCI

t-

coefficient .
ratio

coefficient t-ratio

t-

coefficient .
ratio

Speed of
adjustment

0.24 9.9

10.2
0.26

0.06 55

Long-run
coefficients for
log (real
cdebtly)

Constant

Uo

-1.74 -14.0

-1.70 -13.6

-0.62 -4.9

Credit
conditions
index: CRCCI

Uoc

Real interest
rate for
consumer credit

ug

-1.2 -4.8

-1.3 -4.2

0.2 0.2

Composite
wealth and
house price
effect from
consumption
equation

Us

Post-retirement
adults/total
adults

Us

Diagnostics

Equation
standard error

0.0167

0.0175

0.0243

DW

1.84

1.84

1.88

R-squared

0.786

0.792

0.545

Sources: Banque de France, INSEE, authors’calculations. All coefficients are significant at the 1% level except when omitting
the credit conditions index. Maximum likelihood estimation of the 6-equation system in TSP (Time Series Processor) 5.1.
Equation standard errors are RMSEs of the residuals
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Figure C5-1: Long-run effects of consumer credit conditions, interest rates, composite long-run

log consumption/income and demography on log consumer credit stock/ income in France

Liquid assets

There is an extensive literature on the demand for money, including household demand for broad
money, i.e. liquid assets. The literature discusses three aspects of the demand for broad money. The
first is the transactions demand and hence the need for a scale variable such as income. The second
focuses on portfolio influences introducing other wealth components and opportunity costs. The third
is a buffer stock view of money, introducing uncertainty and a precautionary motive. Since unsecured
debt can also serve a buffer stock role in maintaining consumption under temporary declines in income,
one would expect increased access to unsecured credit to reduce the demand for liquid assets. However,
higher real returns on liquid assets should increase demand for them. Recent inflation and losses in
illiquid financial assets should lead households to wish to save more in liquid form. Further, as one
motive for saving in the form of liquid assets is to build up a deposit for an envisaged housing down-
payment, house price developments can be expected to have the reverse of the implications for this
component of liquid assets as for mortgage demand: higher house prices relative to income should
increase demand for liquid assets, but mortgage credit liberalization should offset this.
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In the equation below, s is the time-varying intercept, expected to decline as access to credit increases.
Since money market funds have once been popular with French households thanks to a specific tax
policy, an average of the real interest rate on regulated deposits and the money market rate is included.
The following four terms are the potentially time-varying impacts of the log ratio of permanent to
current income and the log house price to income ratio, demography, and the log illiquid financial asset
to income ratio.

yp
In(LA, /y0)=S0r + 1 7depr_y + s3eFe 1n (%) + syeln(hpe s /ye1) + ssdemogy
+ sgIn(IFAt_1/yt)

Empirically, the negative effect of increased access to consumer credit, which limits the demand for
liquid assets as a buffer stock, is offset by the positive effect of higher real returns on liquid assets
(Figure C5-2a). The coefficient on log permanent/ current income is not significant, though negative.
Liquid assets indeed rise with house prices, but rise less when mortgage credit conditions ease. This
might be an evidence for the need to build up a down-payment for housing purchase. The demographic
specification for the long-run solution reverses that for consumer debt: adults over the retirement age
tend to hold far higher levels of liquid assets than do younger adults. The coefficient is calibrated at 3,
slightly below the freely estimated value. The negative effect of illiquid financial asset accumulation
on liquid assets might reflect the rise in long term insurance policies in household portfolios, partly due
to fiscal incentives, indirectly a kind of substitution effect (Figure C5-2b). The coefficients are
remarkably stable for the sample ending in 2008Q3.
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Sources: Banque de France, Insee, authors’calculations.
Figure C5-2a: Long-run effects of consumer credit conditions, real interest rates and
demography on the log ratio of liquid assets to income.
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Figure C5-2b: Long-run effects of the composite log house price to income ratio and the log ratio
to income of illiquid financial assets.

Short run dynamics include the lagged rate of change of liquid assets and the two-quarter change in log
real per capita income. This suggests that a temporary fall in income is met by running down liquid
assets to buffer consumption. This parallels a similar finding for Germany.

The effect of excluding credit conditions from the liquid assets equation is to reduce the speed of
adjustment by a quarter and to reduce the significance of the real interest rate. However, unlike the
consumer debt equation, the long-run solution still makes economic sense.

Table C5-2: Estimates of the long-run solution for the stock of liquid assets equation for

France

Dependent Symbol 1981Q2-20160Q4 1981Q2-2008Q3 é98|1%_2-20168;1CC|

) _ xcluding ,
Variable= Aln LA, MGC

coefficient | t-ratio coefficient | t-ratio coefficient | t-ratio

Speed of adjustment p 0.12 5.8 0.13 4.5 0.09 4.5
Long-run
coefficients for log
(real LAYY)
Constant So -2.3 -6.7 -2.3 -5.7 2.1 -2.3
Credit conditions
index: CCI So0c -0.20 -3.9 -0.22 -3.4 0 -
Real rate of return S1 2.5 4.1 3.0 4.6 0.8 1.3
Log house prices/y S4 0.59 4.8 0.59 4.0 0.49 6.2
MCCI x log(house Sac -0.36 1.4 0.42 1.4 0 :
pricesly)
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ratio of post-
retirement age Ss 3 fix 3 fix 3 fix
group/adults

log illiquid
assets/income
Diagnostics
Equation standard
error

DW 1.74 1.81 2.02

R-squared 0.385 0.400 0.370

Source: Banque de France, INSEE, authors’calculations. For specifications including credit conditions indices, all coefficients
are significant at the 1% level, except for the interaction of mortgage credit conditions and log house prices/income. Maximum
likelihood estimation of the 6-equation system in TSP (Time Series Processor) 5.1. Equation standard errors are RMSEs of
the residuals

Se -0.32 -1.3 -0.33 -5.9 -0.48 -9.4

0.00874 0.00948 0.00886

Bibliography for complements

ACPR (2017). Housing Finance 2016. ACPR, Analyses and Synthesis, 82.
https://acpr.bangue-france.fr/sites/default/files/medias/documents/as82_housingfinance 2016_en.pdf

Antipa P. & Lecat R. (2013). Bulle immobiliere et politique d’octroi de crédits, enseignements d’un modele
structurel du marche francais de I'immobilier residentiel. Revue de I’OFCE, Débats et politiques 128.
https://www.ofce.sciences-po.fr/pdf/revue/8-128.pdf

Aviat , A., Bricongne, J-C. & Pionnier, P-A. (2007). Richesse patrimoniale et consommation: un lien tenu en
France, fort aux Etats-Unis. Note de conjoncture INSEE, 208.
https://www.insee.fr/fr/statistiques/1407711?sommaire=1407715

Avouyi-Dovi, S., Labonne, C., Lecat, R. & Ray S. (2017). Insight from a Time-Varying VAR Model with
Stochastic Volatility of the French Housing and Credit Markets. Banque de France, Working papers 620.
https://publications.banque-france.fr/sites/default/files/medias/documents/document-de-travail-620_2017-01.pdf
Avouyi-Dovi, S. & Labonne, C. & Lecat, R., (2014). The housing market: the impact of macroprudential
measures in France. Banque de France, Financial Stability Review, 18, 195-206.
https://publications.banque-france.fr/sites/default/files/medias/documents/financial-stability-review-18 2014-
04.pdf

Baghli M., Brunhes-Lesage, V., de Bandt, O., Fraisse, H. & Villetelle J.-P. (2004). Mascotte: Modele
d’Analyse et de préviSionde la COnjonctureTrimesTriellE. Banque de France, Document de travail 106.
https://publications.banque-france.fr/publications-economiques-et-financieres-documents-de-travail/modele-
danalyse-et-de-prevision-de-la-conjoncture-trimestrielle-en-anglais

Bardaji, J., Campagne, B., Dufernez A.-S., Elezaar, C., Khder M.-B., Lafféter, Q., Simon, O., Leblanc, P.,
Masson, E., Partouche, H. (2017). Le modéle macro-économique Mesange : réestimation et nouveautés.
INSEE, document de travail, G2017/04

https://www.insee.fr/fr/statistiques/2848300

Barrell, R. & Davis, E. P. (2007). Financial liberalisation, consumption and wealth effects in seven OECD
countries. Scottish Journal of Political Economy, 54(2). 254-267.
https://doi.org/10.1111/].1467-9485.2007.00413.x

Beffy, P.O. & Montfort, B. (2003). Patrimoine des menages, dynamique d’allocation et comportement de
consommation. INSEE, Document de travail, G2003/08.
https://www.epsilon.insee.fr/jspui/bitstream/1/5573/1/g2003-08.pdf

Bertaut, C. (2002). Equity prices, household wealth, and consumption growth in foreign industrial countries:
wealth effects in the 1990s. Board of Governors of the Federal Reserve System, International Finance Discussion
Papers 2002-724.

https://www.federalreserve.gov/pubs/ifdp/2002/724/ifdp724.pdf

Bessonne, A-J., Boissinot, J. & Heitz, B. (2005). Are we seeing a bubble on the French housing market? INSEE
Conjoncture, 2005(3).

https://www.epsilon.insee.fr/jspui/handle/1/14919

Bonnet, X. & Dubois, E. (1995). Peut-on comprendre la hausse imprévue du taux d'épargne des ménages depuis
1990 ? Economie & prevision, 1995(5), 39-58.

https://doi.org/10.3406/ec0p.1995.5757

Birouk, O. & Cassan, L. (2012). Securitisation in France. Quarterly selection of articles from Bulletin de la
Banque de France, 28, 65-86.

43


https://acpr.banque-france.fr/sites/default/files/medias/documents/as82_housingfinance_2016_en.pdf
https://www.ofce.sciences-po.fr/pdf/revue/8-128.pdf
https://www.insee.fr/fr/statistiques/1407711?sommaire=1407715
https://ideas.repec.org/p/bfr/banfra/620.html
https://ideas.repec.org/p/bfr/banfra/620.html
https://ideas.repec.org/s/bfr/banfra.html
https://publications.banque-france.fr/sites/default/files/medias/documents/document-de-travail-620_2017-01.pdf
https://ideas.repec.org/a/bfr/fisrev/20141819.html
https://ideas.repec.org/a/bfr/fisrev/20141819.html
https://ideas.repec.org/s/bfr/fisrev.html
https://publications.banque-france.fr/sites/default/files/medias/documents/financial-stability-review-18_2014-04.pdf
https://publications.banque-france.fr/sites/default/files/medias/documents/financial-stability-review-18_2014-04.pdf
https://publications.banque-france.fr/publications-economiques-et-financieres-documents-de-travail/modele-danalyse-et-de-prevision-de-la-conjoncture-trimestrielle-en-anglais
https://publications.banque-france.fr/publications-economiques-et-financieres-documents-de-travail/modele-danalyse-et-de-prevision-de-la-conjoncture-trimestrielle-en-anglais
https://www.insee.fr/fr/statistiques/2848300
https://doi.org/10.1111/j.1467-9485.2007.00413.x
https://www.epsilon.insee.fr/jspui/bitstream/1/5573/1/g2003-08.pdf
https://www.federalreserve.gov/pubs/ifdp/2002/724/ifdp724.pdf
https://www.epsilon.insee.fr/jspui/handle/1/14919
https://doi.org/10.3406/ecop.1995.5757

https://publications.banque-france.fr/sites/default/files/medias/documents/quarterly-selection-of-

articles 28 2012-2013-winter.pdf

Boone, L., Girouard, N. & Wanner, I. (2001). Financial Market Liberalisation, Wealth and Consumption.
OCDE, Documents de travail du Département des Affaires économiques, 308
https://doi.org/10.1787/586625524684

Buffard-Girardot, P. (2010). Mesures de I’équivalent patrimonial des droits a la retraite en 2004, INSEE,
Documents de travail, F1004

https://www.insee.fr/fr/statistiques/1380871

Byrne, J. P. & Davis, E. P. (2003). Disaggregate wealth and aggregate consumption: an investigation of
empirical relationships for the G7, Oxford Bulletin of Economics and Statistics, 65(2), 197-220.
https://doi.org/10.1111/1468-0084.00044

Cadiou, L. (1995). Le mystere de la consommation perdue. Revue de I'OFCE, 53, 147-164.
https://doi.org/10.3406/0fce.1995.1394

Catte, P., Girouard, N., Price, R. & Andre, C. (2004). Housing markets, wealth and the business cycle.
OECD, Economics Department Working Papers, 394.

https://doi.org/10.1787/18151973

Chauvin, V., Dupont, G., Heyer, E., Plane, M. & Timbeau, X. (2002). Le Modele France de I'OFCE. La
nouvelle version: e-mod.fr. Revue de I’OFCE, 81.

https://doi.org/10.3917/reof.081.0245

De Bonis, R. & Silvestrini, A. (2012). The effects of financial and real wealth on consumption: new evidence
from OECD countries. Applied Financial Economics, Taylor and Francis Journals, 22(5), pages 409-425.
https://doi.org/10.1080/09603107.2011.613773

ECB (2009). Housing finance in the euro area. ECB, occasional paper, 2009
http://www.ecb.europa.eu/pub/pdf/scpops/ecbocpl01.pdf

Fatica, S. & Prammer, D. (2017). Housing and the tax system: how large are the distortions in the euro area?
ECB, Working Paper Series, 2087.
https://www.ecbh.europa.eu/pub/pdf/scpwps/ech.wp2087.en.pdf?c124e56876e165db34b04885¢c7fd4164
Fraisse, H. (2004). Du nouveau sur le taux d’epargne des menages francais? Banque de France, Bulletin
mensuel, 130, 33-56.
https://publications.banque-france.fr/sites/default/files/medias/documents/bulletin-de-la-banque-de-

france 130_2004-10.pdf#page=37

Friggit, J. (2018). Home Prices in France Over the Long Run,
http://www.cgedd.developpement-durable.gouv.fr/house-prices-in-france-property-price-index-french-
all117.html

Icard, A. & Drumetz, F. (1994). Developpement des marches de titres et financement de I’economie frangaise.
Bulletin de la Banque de France, 1994(6).

https://www.banque-
france.fr/fileadmin/user_upload/banque_de_france/archipel/publications/bdf_bm/etudes_bdf bm/bdf bm_6_etu
_1.pdf

Laferrére, A. & Le Blanc, D. (2012). Mortgage market, character and trends: France. International
encyclopedia of housing and home, 4, 434-444,

https://doi.org/10.1016/B978-0-08-047163-1.00153-3

Melitz, J. (1990). Financial deregulation in France. European economic review, 34 (2-3), 394-402.
https://doi.org/10.1016/0014-2921(90)90112-C

Ostry J. D. & Levy, J. (1995). Household Saving in France, Stochastic Income and Financial Deregulation.
IMF, Staff Papers, 42(2).

https://link.springer.com/article/10.2307%2F3867577

Sicsic, P. & Villetelle, J.-P. (1995). Du nouveau sur le taux d'epargne des menages? Economie& prevision, 121,
59-64.

https://doi.org/10.3406/ecop.1995.5758

Slacalek, J. (2009). What drives personal consumption? The role of housing and financial wealth. The B.E.
Journal of macroeconomics, 9(1), 1-31.

https://doi.org/10.2202/1935-1690.1555

44


https://publications.banque-france.fr/sites/default/files/medias/documents/quarterly-selection-of-articles_28_2012-2013-winter.pdf
https://publications.banque-france.fr/sites/default/files/medias/documents/quarterly-selection-of-articles_28_2012-2013-winter.pdf
https://doi.org/10.1787/586625524684
https://www.insee.fr/fr/statistiques/1380871
https://doi.org/10.1111/1468-0084.00044
https://doi.org/10.3406/ofce.1995.1394
https://doi.org/10.1787/18151973
https://doi.org/10.3917/reof.081.0245
http://ideas.repec.org/a/taf/apfiec/v22y2012i5p409-425.html
http://ideas.repec.org/a/taf/apfiec/v22y2012i5p409-425.html
http://ideas.repec.org/s/taf/apfiec.html
https://doi.org/10.1080/09603107.2011.613773
http://www.ecb.europa.eu/pub/pdf/scpops/ecbocp101.pdf
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2087.en.pdf?c124e56876e165db34b04885c7fd4164
https://publications.banque-france.fr/sites/default/files/medias/documents/bulletin-de-la-banque-de-france_130_2004-10.pdf#page=37
https://publications.banque-france.fr/sites/default/files/medias/documents/bulletin-de-la-banque-de-france_130_2004-10.pdf#page=37
http://www.cgedd.developpement-durable.gouv.fr/house-prices-in-france-property-price-index-french-a1117.html
http://www.cgedd.developpement-durable.gouv.fr/house-prices-in-france-property-price-index-french-a1117.html
https://doi.org/10.1016/B978-0-08-047163-1.00153-3
https://doi.org/10.1016/0014-2921(90)90112-C
https://link.springer.com/article/10.2307%2F3867577
https://doi.org/10.3406/ecop.1995.5758
https://doi.org/10.2202/1935-1690.1555

	Keywords: consumption, credit conditions, household debt, housing collateral, monetary transmission.
	Hendry, D.F. & Muellbauer J. (2018). The future of macroeconomics: macro theory and models at the Bank of England, Oxford Review of Economic Policy, 34(1-2), 287–328.
	https://doi.org/10.1093/oxrep/grx055

	La Cava, G., Hughson, H.  & Kaplan, G. (2016). “The Household Cash Flow Channel of Monetary” Policy Research Discussion Paper of the Reserve Bank of Australia
	https://doi.org/10.1111/b.9780631215585.1999.x
	https://doi.org/10.1257/jep.14.2.99

	Boone, L.,  Girouard, N. & Wanner, I. (2001). Financial Market Liberalisation, Wealth and Consumption. OCDE, Documents de travail du Département des Affaires économiques, 308

