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Abstract

Australia’s household debt to disposable income raas increased substantially over the last 30
years. While there has been much theoretical dssmusnto what has caused this development, the
empirical research into the field is limited. Inglessay we analyse the determinants of the holaseho
debt-to-income ratio, using both long-run cointéigra analysis and a short-run error-correction
model. We find that in the long run the changehm debt ratio depends positively on house pricds an
negatively on interest rates. In the short rurefiehds positively on the change in house priceshand
consumer sentiment index and negatively on infladod long-run equilibrium error term. It is also
evident that there is a high degree of inertichm debt-to-income ratio indicating that it takel®rg

time for households to adjust their debt levelsument economic conditions.

Keywords: Household debt, Life cycle hypothesis, Cointegratimhansen approach, Error-
correction model, Australia
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1. Introduction

Household debt levels in Australia and much of degeloped world have soared in recent
years. Currently the average Australian househatddebt levels at 156% of their disposable
income, a level four and half times higher thad®77. The collapse of the housing market in
the United States and the subsequent global ecenmiisis has been a firm reminder of the
possible far reaching consequences of an econoatystiioo reliant on private debt. Despite
having debt levels comparable to the United Staestralia has weathered the storm of the
financial crisis better than most, emerging witle tieal estate market intact, and having
technically avoided a recession, albeit with théphe a substantial stimulus package and
sustained demand from China. The favorable borrgwionditions that have prevailed as a
result of the crises have however recently reighiépeculation that once interest rates
inevitably return to a more normal level, high net&t burdens will induce significant financial

distress for some Australian households.

The available research into the development of tellargely theoretical in character, and we
have not been able to locate any econometric Suzhethe determinants of household debt
levels in Australid. The theoretical work is mainly based on life cyohedels, in which
households take on debt to smooth their life timesamption path, and for the acquisition of
durable goods. The determinants of household desitipns within this framework include,
although not exclusively, interest rates, expefigre income and wealth, income volatility
and the time preferences of households.

The main purpose of this essay is to empiricallydgtthe determinants of the growth in

Australia’s debt-to-income ratio, both in the lonm, through cointegration analysis and the
short run, through an error-correction model. Althlo we will not be able to make any firm

conclusions on whether the household debt-to-inc@tie is unsustainably high, we do hope
that through gaining some insights into its deteants, we will be able to say something
about its future development. It is our intentionput this discussion into the perspective of
the available theoretical work on the macroeconauitsequences of increasing debt.

! Even for other countries the econometric resergiry scarce; the only study we have been abfiadas
one of the U.S household debt to disposable inaaitie
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The main finding of the econometric study undentakethis essay is that in the long run, the
increase in the household debt-to-income ratiobe@sm caused by increased house prices and
decreased borrowing costs, i.e. lowered borrowatgst In the short run, changes in the debt
ratio were found to be determined positively by @wn lagged value, changes in house
prices, and the expectations of future economiaditimms as measured by the Westpac-
Melbourne Institute consumer sentiment index andatieely by the inflation rate and

equilibrium error term of the error-correction mbde

This thesis is arranged as follows: section 2 gtesibackground information, discussing how
debt and its determinants have progressed over timAustralia, as well as possible
macroeconomic implications of high household dalrdbns, section 3 is a review of prior
research, section 4 is an overview of the theak#gplanations for the growth in household
debt, in section 5 the relevant econometric thé&discussed and our econometric method is
put forward, in section 6 the data used in the enwtric analysis is discussed, section 7
presents the results, we discuss these resultedtios 8, potential further research is

presented in section 9, and finally, section 1Qaims the conclusion.

2. Background Information

In this section different measures relevant forcassing household debt levels and
sustainability will be introduced, followed by awmevview of the development of household
debt and related variables in the Australian econorhe final part of this section provides
some background information into why debt leveks iamportant for the development of the

economy.

2.1 Measures of Household Debt

There are a number of complementary measures usembdess a country’s aggregate
household debt position. Three very commonly use@dsures are the debt to disposable

income ratio, the debt to asset ratio and theestggayment to disposable income ratio.

The debt to disposable income ratio is calculatgddlyiding gross household debt by
household disposable income. There is a debateggmmnamong some economists over
whether this variable is in fact a reasonable mreasti a country’s debt position, since it

compares a stock variable (debt) to a flow varigllisposable income) (Debelle, 2004).
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Others such as Keen (2009a) point out that in dymagstems (such as the economy) “stock
to flow comparisons matter because they tell yai dapacity of your system to maintain a
flow”. In the case of the debt to disposable incamio, it gives a measure of how many
years it takes to reduce debt to zero, if all dssyixbe income was used for its repayment. This
is comparable to the much discussed public de@®D® ratio, commonly used by economists
to assess the sustainability of government delet fizeexample Obstfeld & Rogoff, 1996, pp.
66-70).

The debt to asset ratio (or gearing/leverage raso)alculated by dividing aggregate
household debt in the economy by aggregate houselsslets. This measure is sensitive to
changes in asset prices such as house pricesuseharices fall or jump suddenly then this

ratio would change significantly even if the stafldebt remained unchanged.

The interest payment to disposable income ratiod@ot service ratio) is calculated by
dividing debt repayments (including interest paytaeand compulsory principal repayments)
by disposable income (Debelle, 2004). When using ttariable to assess a country’s
household debt position it should be kept in mimat thanges in interest rates can have very
significant effects on the level of this ratio, tbe state of the current interest rate should also
be considered.

2.2 Household Debt in the Australian Economy

In the last three decades, Australia, along witmynather developed countries, has seen an
unprecedented increase in the amount of debt heldobhseholds. As can be seen in graph
2.1, since the late 1980’s the household debtdpadiable personal income ratio has increased
in what seems like an exponential fashion, untd tecent financial and economic crisis
during which this ratio has decreased slightly. 1877 debt was around 40 percent of
disposable income whereas in late 2007 it peakedisatbelow 160 percent. Today, the
average household has debt equivalent to morelthamonths of disposable income.

It can also be seen from graph 2.1 that housing mhelkes up the majority of total debt and
that the growth in debt is largely driven by a gtiovin housing debt, although the gap
between housing debt and total debt has incredggdlys since around 2003, indicating that

other types of debt have also increased recently.



Graph 2.1: Household debt to disposable income (percentage)
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Graph 2.2 shows the progression of Australia’s Bbakl debt to GDP ratio in comparison to
the United States from 1977-2007. The debt to GRfo rhas increased much more
dramatically in Australia than it has in the US an®007 the two countries debt ratios were
at a similar level. While the inability of many hs®holds in the US to repay their debt has
been widely cited as the cause of the recent ecmnaonsis, Australia has maintained

household debt levels at a similarly high levelth@ut major problem, even throughout the

crisis.

Graph 2.2: Household debt to GDP - Aus and US (percentage)

120 ~

100 -

80 -

60 A

40 A

20 -

Source: Keen, 2009b

Graph 2.3 shows that the debt to asset ratio fastrAlian households has also increased
significantly over time although less exponentighyan the debt-to-income ratio. This ratio
remained steady at around 7 percent until the 1880s and has almost tripled to over 20
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percent in 2008. It can also be noted from the lyitiyat the housing asset to housing debt
ratio is higher, and has increased more signiflgathian the total household debt to asset
ratio, indicating that increases in housing deld p&ayed an important role in the total

increase in the gearing ratio.

Graph 2.3: Debt to assets (percentage)
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Graph 2.4: Interest payments to disposable income (percentage)
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The interest payments to disposable income ratsoalso increased over time, from around 6
percent in 1977 up to over 15 percent in late 2@@é graph 2.4). It has since dropped down
to around 10 percent as a result of the drop Er@st rates during the recent economic crises.
The interest payment burden began increasing mateh than the debt-to-income ratio, but

has increased rapidly since the year 2000. This lmanexplained by looking at the
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development of interest rates over this periodflgra.5). From the late 1980s until the late

1990s interest rates decreased significantly, si@hthe increase in debt over this time was
offset by the decreased cost of borrowing, anchedrterest rate to income ratio was able to
remain somewhat steady. Since this time the intee has only increased marginally

(compared to previous changes), while the intgpagtment to disposable income level has
increased very markedly. The reason is that therest payment to income ratio has become
much more sensitive to changes in interest ratestalthe increasing debt-to-income ratio.

Graph 2.5: Mortgage interest rate (percentage)
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2.2.1 Distribution and type of debt in the Australian economy

In order to get an overall picture of householdtdehAustralia it is important to understand
not only how the debt level has changed over timéalso to understand what type of debt is
held and how the debt is distributed throughoutpbpulation, both in terms age groups and

income quintiles.

A breakdown of the type of debt held by Australieuseholds in 2005 is given in table 2.1.
This table indicates that the vast majority of rehad debt is property debt, mostly owner-
occupied housing, with 44.9 percent of all houséf@wing money on the house they live in,
with the median amount owing being $130 800. AHart9.8 and 6.8 percent respectively
have debt related to rental and other propertiés, mvedian amounts owed of $202 000 and
$138 000. Credit card debt, held by 76.6 percertoniseholds is the most prevalent form of
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debt, however the median amount held is compatgtsmall ($2300). Debt from vehicle
purchase (held by 23 percent) and student loan8 (& cent) are also reasonably common,
but the amounts owed are also small compared tsilguaebt.

Table 2.1: Types of household debt

Type of Debt % of households with debt Median debt*
Owner-occupied property 449 $130 800
Rental property 9.8 $202 000
Other property 6.8 $138 000
Investment 4.1 $79 600
Credit card 76.6 $2 300
Vehicle purchase 23 $14 000
Other 13.8 $7 000
Student 16.3 $9 000

* For households with debt, in Australian dollars
Data source: ABS 2005-06 Survey of income and housing (table recreated from Household debt: ABS
Australian Social Trends 4102, 2009)

Finding data on the distribution of debt throughthe population has proved a difficult task,
however it was possible to find data on the peagmtof households in different age and
income groups who live in owner-occupied housinghwnd without a mortgage, and those
who live in rental properties. Since the majorifyhousehold debt in the Australian economy
is owner-occupied housing debt, looking at the @etage of households with a mortgage, is

at least able to give some idea as to how debsiskited throughout the population.

Graph 2.6: Tenure and landlord type by age

100% A
o B E N
80% A
70% A
60% A

50%

40% A

30% -

20% -

3l

0% - . . . . —_—

15-24 25-34 35-44 45-54 55-64 65 and over All
households

® Owner with a mortgage Owner without a mortgage ™ Renting

Source: ABS Household expenditure survey 2003-2004, Cat. No. 6535.0.55.001

12



Looking at graph 2.6 it can be seen that the péagenof people holding a mortgage on their
home is hump shaped over the life cycle, peakirtherage group 35-44 where nearly 55% of
households have a mortgage. The graph also shenextiected result that the percentage of
households renting decreases over the life cydiewhe percentage of households that own
their homes outright increases. This indicates giemierally young households rent until they
have a high enough income to get a mortgage, wthely then slowly pay off before

retirement.

Graph 2.7: Tenure and landlord type by income quintiles

100% 1~
o g .
80%
70% A

60% -

50% -

40% ~

30% A

20% A

10% ] .

O% - T T T T 1
1st 2nd 3rd 4th 5th

B Owner with a mortgage Owner without a mortgage H Renting

Source: ABS Household expenditure survey 2003-2004, Cat. No. 6530.0

Graph 2.7 shows how owner-occupied housing debspiead throughout the income
quintiles. The percentage of households with a gage increases as income goes up.
Approximately 8 percent of households in the lowiasbme quintile and 20 percent in the
second lowest quintile have a mortgage, while ®@@percent of households in the top two
quintiles owe money on their mortgages. The findhngt the percentage of households in the
lower income quintiles with mortgages is quite l®anot an unexpected result, since most of
these households will not satisfy the banks’ legdinteria. Graph 2.7 also shows outright
home ownership rates actually decrease as incomreaises (except in the" Sncome
quintile), this is likely to be largely as a resaftthe fact that many older people, who have
already paid off their homes generally have quite incomes.

2.3 Housing and Mortgage Market

As we have seen, the main driver of household deltustralia has been the increase in

housing related debt, both for owner-occupied hmysand investment housing. To
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understand households’ decisions on debt levelss ithus essential to understand the
determinants of house prices and expectations dbtwre house prices. Graph 2.8 shows an
index for quarterly data of the median price of $&sisold in Melbourne from 1980 and

onwards, together with a price index for the stoeiket®

Graph 2.8: Nominal house and stock price indices(1980Q4=100)
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Source: Stock price data from OECD, House price data from Real Estate Institute of Australia

The data in this graph should be able to explaichraf the willingness to invest in housing
in Australia. For most of the time since 1980 hopisees increased at the same rate, or faster
the price of shares. If risk is measured as praatiity it is also obvious that the return on
housing comes at a significantly lower level okrighis is of course not a complete picture
of the different returns from housing and stock kearinvestments. For housing the net
income from rent must be included, and the dividepaid to share owners must be added to

the increase in the prices on the stock market.

However, just looking at the outcome of the priceghe housing market does not necessarily
tell us what caused this outcome. A common explandbr the increase in house prices is

that of population growth and scarcity of land. Témgument is that house prices must

basically keep increasing indefinitely, becausargdr number of people will compete for a

fixed amount of land. In the short run changesemadnd will increase the price because the
stock of houses (supply) is fixed, due to the tintakes to construct new dwellings (Sgrensen
& Whitta-Jacobsen, 2005, p. 454

2 Data for Melbourne is used because of availahigisyes. See the data section of this essay fattaef
discussion on this.
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For the Australian housing market a number of irgur government policies can be
identified to have caused house prices to increAseobvious one is the fact that the
Australian government is subsidizing first-time honbuyers. In 2000 the national
government introduced the “First Home Owners Scliegiging newcomers in the housing
market a grant of $7 000 (First Home Owners Sch&®@9). One justification for the grant
was the introduction of a value added tax (call&siTGn Australia) on new houses (ibid).
However, the grant was also given to those whohased an already established home, even
though these purchases did not attract any extreSiace the amount of money a household
can borrow is related to the upfront payment thay make, this could actually have shifted
the demand curve by more than the size of the demsuming that many first home buyers
are credit constrained). Thus, both the debt $emald house prices should have increased as
an effect of the grant. In 2008 the Australian gowgent temporarily increased the grant in an
effort to stimulate the housing market in the wakehe financial crisis (First Home Owners
Boost, 2009).

A second government policy that has influenced Alustralian housing is what is called
negative gearingNegative gearing means that a property investorncake a tax deduction
for any net rental losses (Hanegbi, 2002). If #natal income is lower than expenses such as
interest payments, maintenance etc, the ownereohtrestment property can deduct this from
other kinds of income, for example labor incomethié investor is subject to the highest
marginal income tax rate of 45% (Australian Taxi€¥f 2009), the after-tax losses from the
investment property are nearly halved. The avalagisearch suggests that the effect of
negative gearing has been to increase house pssegbi, 20025. Negative gearing for
property investment has been allowed for the wipeleod we study in this essay, except for
between July 1985 and July 1987 (ibid).

2.4 Financial Market Deregulation and Innovation

Since the early 1970s financial regulation in Aalsr has undergone a series of reforms,
aimed at increasing efficiency, competition andowation in the financial sector, as well as
adapting to global changes such as the collapsieedBretton Woods system. Deregulation
of the financial sector in Australia has been adgah process, beginning in the early 1970s
with the removal of interest rate controls on bardesd was largely over in the mid 1980s

* There are a number of other effects, such as iseteeonstruction and availability of rental accordat@mn.
We will not go into more detail of this here thougjhce our main interest is the effects relevamtdbt levels.
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when barriers restricting both foreign and new dstiaebanks entering the Australian market
were eased (Battelino, 2007). Table 2.2 outlinesrtiajor financial reforms undertaken in
Australia.

Table 2.2: Major financial market reforms undertaken in Australia

Reform Year introduced

Removal of interest rate controls on banks 1973

Introduction of competitive pricing of government securities 1979 for Treasury notes
1982 for Treasury bonds

Exchange rate floated 1983

Reform to allow foreign banks to enter Australian financial 1985
system, as well as the easing of regulation for establishing
new domestic banks

Source: RBA, 2007

While the deregulation was largely complete byrid 1980s, the full effects were not felt
immediately. Even though new banks were free terethie market, they found it difficult to

compete with the established banks because th&gdate branch infrastructure. However
the development of financial innovations such asusgzation markets, internet and

telephone banking and mortgage brokers, decredsedntportance of this infrastructure,
allowing new financial institutions to compete wéhisting banks (ibid).

In terms of the household sector the effect oféHfasgncial deregulations was to increase the
available supply of credit. This eased househotdsdit constraints, allowing them greater
possibilities to fulfill their desire to borrow iarder to purchase large durable goods, most

notably housing, as well as to smooth consumptiar their lifetime (Green et al, 2009).

The introduction and expansion of home equity laanzarticular, have had big effects on the
way households accumulated debt. Previously it wtsdard that when households
purchased a property they would steadily pay thés loff until it was owned outright. Home

equity loans have allowed households to top up thetit a number of times over the lifetime
of the loan, so that many households remain indridévels of debt for a longer period of
time than was previously the case (Macfarlane, 2003
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2.5 The Macroeconomic Consequences of Increasing Household Debt

The discussion on the macroeconomic consequendeiglofhousehold debt can roughly be
divided into three different topics: a) is the @nt level of debt sustainable given current
conditions b) can the debt levels increase furtivet c) has the increase in debt caused the
households to become more sensitive to shocks auafterest rate changes, unemployment
and asset price changes. The topic of sustainaliit not be discussed here; this section
instead focuses on households’ sensitivity to skoakd macroeconomic theories of the role
of debt in business cycles.

2.5.1 The sensitivity of households to shocks

Higher debt-to-income ratios leave households hacetonomy more exposed to shocks such
as changes in interest rates, unemployment, anseharices. Below we discuss the effects of
shocks to these variables separately; however imjgortant to consider that they are
intimately related. For example an exogenous dnopouse prices may cause a decrease in
consumer sentiment and therefore decreased consmmpthich can in turn increase
unemployment. This can have the effect of furthesrdasing house prices, since it will lead
to a decrease in the number of households who ftard d&aiome ownership. Although this
chain of events is only one of many possible, iimgortant to emphasize that the overall

sensitivity of households is dependent on a largeber of interdependent factors.

The increase in the household debt-to-income dhtextly results in increasing the sensitivity

of households to changes in interest rates. Eglitvs the relationship between a change in
the interest burden, the debt-to-income ratio amthange in the interest rate. According to
this equation, the debt ratio is a measure of iqgact on the household interest burden from

a change in interest rates.

interest payments __  debt

= * Ainterest rate (Eq 2.1)

income income

The aggregate effect of changing interest ratdsosever also dependent on the share of
households that have variable rate loans. In Alistitais most common for households to

have variable rate mortgages (Debelle, 2004), hod the effects of changing interest rates
should be more or less immediate. The capacith@hbusehold sector to handle an increase

in the interest burden is also a function of th&tribution of debt among households. High-
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income households should be less liquidity cons&cithan low-income, and it is thus the

accumulation of debt by low-income households toaid be a cause for concérn.

A negative income shock, such as unemploymentaffdict a much smaller portion of the
population than interest rate shocks, althoughetfext is likely to be much more sizable for
the small number of households that are affecte@nlincrease in unemployment has a
significant effect on the number of households digfag on their debt, depends on whether
those affected by unemployment have sizable amafntiebt (Debelle, 2004), and also on
the generosity of a country’s unemployment insuearsystem. However, apart from
unemployment having a limiting effect on householddilities to meet their debt
commitments, it is also possible that mortgage dealot impede chances of reentering the
work force, since having a mortgage limits an imdiinals’ ability to move to a place where

they are more likely to find work (Rosholm et a008).

The risk with house price drops is that they deswdsouseholds’ net asset position. Although
this alone has no affect on households’ abilityn&intain their monthly repayments, the drop
in wealth can cause a decrease in consumptionhwtiltquite likely have significant affects

on the wider economy. Furthermore, as the finarwriais in the US has shown, an increase in
households with negative equity can have very seeensequences for both the financial

sector and the wider economy.

2.5.2 Debt and growth

The normal way to analyze debt is as an interteaipozallocation of resources, i.e.
borrowing means using future income for currentsconption. Since the resources that are
borrowed from the future are spent today, they cantribute significantly to the current
aggregate demand, depending on their size relatidesposable income. This point has been
emphasized by economists within the post-Keynesauool, and the importance of debt for
the concept okffective demantlas been pointed out by Lavoie (2009, pp.150-1&2png
others. One important explanation for why this sthof economic thought has shown
significant interest in debt is that they consittexr economy to be driven by demand, both in
the short and the long run.

* For a detailed discussion on the impact of intenates see Debelle (2004).
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Graph : Change in debt as share of total disposable amount (ratio)
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Graph 2.9 shows the quarterly change in total Hmldedebt as share of the total amount
households can spend (disposable income plus ambambwed). From the above
perspective it would be argued that the higherllef/éhis ratio has been one of the important
factors driving the Australian economy in the IaStyears. Keen (2009c) has argued that the
debt levels in the Australian economy have readéeels so high that they cannot increase
any further, and thus it cannot be expected to bgy@ficant contribution to demand in the
future. Barba and Pivetti (2008) have however alghat from a neo-classical growth theory
perspective, the changing debt levels should haveegative impact on growth since it
reduces the savings rate, and thus the resourcasalde for investment in capital

accumulation.

2.5.3 Debt and stability

An early, and perhaps the most famous, theory @frtiportance of debt for macroeconomic
stability is Irving Fishers’ theory of debt-deflati (Fisher, 1933). In short, Fisher envisioned
a situation where an economic event, such as aease in interest rates or a decline in stock
market prices initiates what is called the debtadiein spiral. Without focusing too much on
the specifics of his argument, the debt-deflatioocpss can be described as a situation where
lowered economic activity causes lowered pricesiclwhin turn causes the nominal debt
burden to exceed expectations and the confidenteeierconomy to fall. During the process
firms and households will try to reduce the debtden, and thus contribute to lowering the

economic activity even more. A famous conclusiamnfrthis is that the attempt to lower the
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debt burden can actually increase the real debddouthrough the process of deflation
(Wolfson, 1996).

Another influential model that incorporates the gbsity of a debt-deflation process is the
Financial Instability Hypothesis by Hyman Minskyh&d model is one of endogenous business
cycles, in which prolonged periods of beneficiabmamic conditions cause expectations to
improve, and the actors of the financial systemntove from a hedging position to
speculative and Ponzi positions, and thus the diggwf the financial system has itself
created the pre-conditions for a period of finahiiatability. One of the conclusions is that
the Ponzi financing position of many actors in fimancial system, will eventually lead to a
situation where it is no longer sustainable, and timvestors will engage in a deleveraging
position that is likely to cause declining assatgs and possibly also a Fisher-type debt-
deflation (Minsky, 1992).

3. Prior Research

Although the development of household debt has lgeen significantly more attention
during the last decade, the empirical researchtimocauses of changes in gross debt levels
has been very limited. From a review of the avédaiterature we have only been able to find
one econometric study, by Christen & Morgan (20@&hough they estimate a quite general
model for the US economy, their main interest i@ ltkoe changes in income distribution have
affected the debt levels of US households. Theyhawever indentify a number of other
contributing factors (such as interest rates ansetasccumulation). Perhaps the most
comprehensive empirical study is that by Kent gR8D7). They have studied cross-country
correlations, for a group of 18 countries, betwaearage annual growth rates of debt ratios
and average annual changes in variables commoltiBved to have caused the increase in
debt ratios. They identify positive correlations feal house price growth, and negative for
changes in real mortgage rates, inflation ratescrogeonomic volatility and the

unemployment rate.

The theoretical research into household debt isesdmt more comprehensive. Most
commonly household debt is studied within someetgrof a life cycle or permanent income
hypothesis, sometimes within an overlapping-germaratiramework. The main two causes of

increases in debt levels in these kinds of modelsrereased income volatility and easing of
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credit constraints. One example is Krueger andi P2005), who have tried to model the fact
that increasing income inequality in the US has heen accompanied by increasing
consumption inequality. They construct a model mol an increase in idiosyncratic income
volatility does not lead to consumption inequalitgcause individuals extend their use of
credit markets in order to smooth their consumptimer time> There is however one

important aspect of households’ debt decisions ingsBom many of these models, that of

taking on debt in order to invest or acquire hogsin

The most comprehensive review of literature on kbokl debt is probably a Bank for
International Settlements working paper by Deb@@04). Using a life cycle framework as a
starting point, he examines the effects on debglgeyrom a number of macroeconomic

variables, as well as the macroeconomic implicatiointhe increase in household debt.

Recently a number of studies have discussed thetlgrof debt in relationship to the
development of other variables such as disposainleme, house prices, asset prices and
interest payment burdens, without explicitly usexgfual economic models or econometric
methods. These studies often include some vaoétgtress testing of households with
respect to changes in house prices, interest aagginancial asset prices etc. Internationally
these studies have become more common after thk orahe US mortgage market in 2007,
and the financial and economic crisis that followéd a report by the Reserve Bank of
Australia (2003) it is argued that the increaskansehold debt ratios can mostly be explained

by the shift to a low interest and low inflatiorgname.

4. Theory

From a theoretical point of view there are two osasfor why households take on debt; to
smooth consumption and to finance the acquisitioassets. The smoothing of consumption
can take place both in the short and long runhi ghort run households take on debt to
smooth consumption in the face of negative incohuxlss, for example unemployment. In
the long run debt is used to smooth consumpticthénpresence of an upward sloping life-
time income schedule. But debt can also be usadduoire durable goods such as houses and

cars and also to finance investment in stocks amer dinancial assets.

® Other examples include lacoviello (2007) and Ketral (2007).
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In the following discussion on consumption smoaghime will use a life cycle hypothesis
framework. Within this framework a number of diéet variables will be discussed that can
potentially affect households’ decisions on thaisided level of net assets. While this essay is
primarily concerned with gross household debts mécessary to discuss what influences net
assets, since changes in net assets should ggregallto similar changes in gross debt, as
long as we assume that a change in net assetmesdent is caused by a change in debt and
not just a change in the volume or value of thetaskeld by households. For the life cycle
framework to be useful we must thus assume thasdimlds do not always smooth their
consumption by selling assets (reducing their ssets), but instead by taking on some form

of debt (increasing gross debt levels).

In the data it is obvious that the increase in grosusehold debt to disposable income is
largely associated with an increase in the accuionlaf housing assets. In the following
theoretical overview a number of variables will ghalso be discussed in terms of how they
affect households’ willingness to take on debttfas purpose.

4.1 Life Cycle Hypothesis

The dominant explanation as to why households ¢w debt is provided by the life cycle

hypothesis of Modigliani and Ando (1957). Accordig this hypothesis households
maximize their utility by smoothing their consungstiover time, such that their consumption
today is determined by their entire lifetime wed(ithitial wealth plus current and expected
future income), the interest rate and their ratdiroe preference (the discount rate). The

model is presented mathematically below.

The individual wants to choose a level of curreahsumption in order to maximize the

following expected lifetime utility function:

E[U] = E[XT26(1 4 0) " "u(cesr)] (Eg. 4.1)

WherekE,[.] is the expectations operatof,is lifetime utility, 6 is the discount ratey(-) is the
instantaneous utility function arng is the consumption level in time t. This equatsays that
total lifetime utility is equal to the discountedns of utility of current consumption in each

period.
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This is subject to the individual’'s budget consttavhich can be written as:

0L+ 1) (s — Vi) = A (Eq.4.2)
Where A is assets in periodi,is the interest rate (return on assets) miglincome in period
t. This equation is the constraint that lifetimensomption is equal to lifetime income, plus

initial assets.

Solving this maximization problem gives the optingahdition below, known as the Euler

equation:

Equ'(Ceqr) _ 146
u'(ct) 1+r

(Eq. 4.3)

The Euler equation states that the relationshipvéset current and future consumption
depends on the relationship between the interdst aad the discount factor. Where the
interest rate is higher than the discount factoe, returns on savings outweigh the effect of
discounting future consumption, and individuals|wilaximize their utility by consuming

more tomorrow than today.

Using the simplifying assumption that the discorate is equal to the interest rate gives that
consumption in the current period is equal to thgeeted consumption in all future periods,

i.e. that the individual will maximize their ut§itby having constant expected consumption

over their lifetime:

Etu'(ct+1) = U'(Ct) - Ecpi]l =ce=¢ (Eq. 4.4)
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Figure 4.3: Life cycle net assets schedule

The conclusion that individuals will seek to smodtieir consumption has important
implications for the net asset levels they will cke to hold over their lifetime. Assuming no
credit constraints and an upward sloping incomdilproyou would expect individuals in
early adulthood to have negative net asset holdimgshey borrow from their higher future
incomes to fund increased consumption today. Asviddals incomes rise over their

lifetimes, they should begin to save money, botlpay back their earlier debt and also in
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order to fund consumption in their retirement, &ndlly in retirement individuals should dis-
save from their stock of assets, as they have igly or no income, and will want to
maintain their previous consumption levels. A giaph representation of income,
consumption, net savings levels and gross debtslemesr the life time is shown below in
figure 4.1, 4.2 & 4.3, for the generalized case nghtbe discount rate is equal to the interest

rate.

A further result of the lifecycle hypothesis isttiktansumption will not only be smoothed over
the lifecycle, but also where there are tempordrycks to current income (for example
through temporary unemployment). An unexpected tnegahock to current income will
only cause total lifetime income to decrease bynalls amount and therefore current
consumption will also only decrease marginally, retleough current income has decreased
substantially. In order to maintain a smooth lesfetonsumption through an adverse income
shock, households will need to either borrow oretakoney from their savings, thus
decreasing their net assets.

While the lifecycle hypothesis is a very useful ltdo examining households’ consumption
and savings decisions, it is important to keep indnthat in reality it does not hold perfectly.
An important reason for this is that many househace subject to some degree of credit
constraint. These constraints, caused by finamegllation and incomplete information in the
lender borrower relationship, cause many househtadse unable to borrow in order to
smooth their consumption to the degree desirectl#&xation of financial regulation has taken
place in most developed countries in recent decallesse deregulations have reduced the
degree to which many households are credit conslaiGiven this, it is reasonable to
assume that at least some of the increase in holdselebt levels observed over time is
caused not by an increase in demand for debt,nst¢ad by previously credit constrained
households being given greater access to theiredesiedit levels.

A further reason that consumption and debt levedsempirically not perfectly explained by
the lifecycle hypothesis is that a part of housésiotonsumption is spent on durable goods
such as housing (Obstfeld & Rogoff, 1996, pp. 9B-88using in particular is often very
expensive relative to current income and so whenhasing housing assets, households will
often have to take on very large amounts of delowever, this does not imply that the

consumer does not smooth consumption over theytifecinstead of smoothing consumption
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expenditure, households smooth the sum of curr@mswmption and the stream of
consumption from durables. Since most householdshpse housing quite early on in their
income earning years, the gross debt levels wilmmee hump-shaped than predicted by a

lifecycle model without durables.

Below we discuss the effect of changes in the béggathat we have indentified from the life
cycle hypothesis as affecting current consumptexels and thus net savings rates, namely
the interest rate, the discount rate, ,income iitjatas well changes in the demographic
structure of the economy. We also discuss theseotrat variables that affect households’

willingness to take on debt for the purpose of anglating assets.

4.1.1 Interest rate changes

Economic theory does not provide any conclusiveltaggarding the expected effect of a
change in real interest rates on savings and cgptsam There are two main effects that have
to be considered; the income effect and the sultistit effect (Debelle, 2004)0n the one
hand a decrease in the real interest rate will edsgr the cost of borrowing, effectively
making shifting from future to current consumptietatively less costly and thus causing the
savings rate to drop (the substitution effect). t©®@ other hand a decrease in real interest
rates will cause households’ income to decreasmugiir decreasing the real return on assets,
causing consumption to decrease and thus net satmgncrease (the income effect)
(Mankiw, 1998, p. 460). The net effect of a deceemsinterest rates depends on the relative

sizes of these two effects.

The relative magnitudes of these income and sulistit effects would likely depend on the
financial situation and stage in the lifecycle aukeholds. For those that are young with
relatively few assets the decreased cost of bongwaused by an interest rate decrease is
likely to outweigh the effect of the decreased meton assets, whereas for those that are older
and have large asset holdings the opposite ig/likeé (Debelle 2004).

Empirical results on the effect of changes in iesérates are mixed, however it seems widely

accepted that decreased borrowing costs have ptayeajor role in the increased debt levels

in Australia (Reserve Bank of Australia, 2003).
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4.1.2 Demographics

In the lifecycle hypothesis framework it followsaththe age structure of the population will
have an impact on the level of aggregate debt @ @bonomy. Where there is a high
proportion of younger households in the econonwoitild be expected that the aggregate net
debt levels would be higher than the case whereetige a higher proportion of older
households, since these households have to bormw their future income to maintain a

smooth consumption path over their life cycles.

Perhaps another demographic explanation to inecrgasousehold debt levels is how the
proportion of individuals who undertake tertiaryuedtion has changed over time. Since
undertaking tertiary education generally involvesedring earnings and borrowing to fund
current consumption and tuition fees, it would bgexted that where the proportion of
students increase over time, aggregate debt leweise economy will increase (Dynan &

Kohn, 2007). The same would be true where the geemamber of years of tertiary education

undertaken increase.

4.1.3 Discount rates

According to life cycle theory, if discount ratesciease households will maximize their
utility by consuming relatively more of their lifete income today, instead of in the future.
This will mean a lower net savings rate and thugelonet asset levels. Evidence that such a
change has taken place is very scarce.

4.1.4 House prices and home ownership levels

As we have discussed in the previous section hpuses have increased significantly in
Australia in recent years. This will have a ranfeftects on households’ debt accumulation
decisions and the effects are quite different farse who have entered the housing market

before the price rises and those that enter after.

For households that own a house an obvious effeatcoeased house prices is that their
wealth increases, which in the framework of thedjyfcle hypothesis will lead to increased
current and future consumption and higher curregit devels. This result is however
dependent on a number of factors. Firstly, in ortkerincrease current consumption

households must have a means of gaining accessidqaié form of their newly increased
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wealth. Financial tools such as home equity loarsaacommon means through which this is
achieved. Secondly, this result is dependent ore thet being perfect altruistic links between
generations (Dynan & Kohn, 2007). Where current @@mwners consider that house prices
have risen to the extent that their children wdiva trouble entering the housing market,
increases in housing wealth through price increas®g not be consumed, but instead saved
and passed on to their children. Finally when atersng whether consumption should
increase from an increase in housing wealth itl$® amportant to consider changes in
housing user costs. This concept can be thoughs dfie cost of a flow of housing services
over a particular time (Podenza, 1988, p.85) orenspecifically it is equalr + §)p*, where

r is the interest ratej is the cost of housing maintenance (the depreciatte for housing
capital) andp” is house prices (Sgrensen & Whitta-Jacobsen, 20084). As can be seen
by the user cost equation an increase in housespiiaterest rates (this is included even when
the house in owned outright since it reflects tp@artunity cost of the money invested in
housing) and the housing depreciation rate alleiase the user cost of housing. So when
house prices increase the extra consumption cdnséte wealth effect should be somewnhat

diminished by the user cost of housing also inéngaisom the house price rise.

For households that have not yet entered the hgusarket, increases in house prices could
have two opposing effects. The first is that somgskeholds might be turned off by the higher
prices and instead opt to settle for rental accodation. These households will not
accumulate as much gross debt as they would hatewtithe increase in prices. The second
effect is that for households that still decideetder the housing market despite the house
price increases, higher prices will mean that thaye to assume more debt in order to
purchase housing. In Australia the owner occumée has barely changed over time despite
the significant rise in house prices (Kryger, 20@2)ggesting that the second effect outweighs
the first.

4.1.5 Income volatility

lacoviello (2007) and Krueger and Perri (2005) hasenstructed models that have
incorporated income inequality as an explanatocyofafor changes in the ratio of household
debt to disposable incom&he main assumption of these models is that aeaserin income
inequality is, at least to some extent, equivaterdn increase in the volatility of individuals’

income profiles. The prediction is that even if thermanent levels of income remain
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unchanged for all households, the increased vityail the individual income patterns will
have the effect that at any period in time a lamgenber of individuals will need to turn to
the credit markets to smooth their consumption, tang the level of gross household debt to
disposable income will increase. One study by Basteal (2000) have found that income
inequality does not lead to consumption inequabtyggesting that the increase in inequality

is at least to some extent caused by increaseddiodi income volatility.

4.2 Hyperbolic Preferences

An important note with discount rates is that megperimental evidence suggests that some
individuals have hyperbolic preferences, i.e. the@ye a much higher discount rate in the
short run than in the long run (Harris & Laibso®99). Households with such preferences
may have a long-run desire to smooth their consieampiver time, but in the short run they

lack the self control to enact these long-run @ssir

Households with these hyperbolic preferences hasen found to have relatively more

illiquid assets (presumably to lock themselves iswone kind of saving plan), as well more
credit card debt, resulting in less ability to sittotheir consumption in the face of income
shocks (Angeletos et al, 2000). However while théstence of these time inconsistent
discount rates may explain why in some cases hold€hconsumption are not smoothed

over time (ibid), it is unclear that this will haaay implications for the increase in aggregate
household debt over time (Barnes & Young 2003).08gible explanation though for why

hyperbolic preferences are relevant for the chamgetebt levels could be that households
exhibiting these kinds of preferences were pre\jonst able to consume as much as they
wanted in the short term, due to credit constraitftghis is the case the existence of
hyperbolic preferences could have amplified thegase in borrowing caused by a relaxation

of credit constraints.

4.3 The Inflation Rate

Modern monetary policy has been very successftgdent years at stabilizing inflation rates
at historically low levels. The low inflation enemment has likely contributed to rising debt-

to-income levels for two reasons (Reserve Bankustralia, 2003).

Firstly, lowered inflation rates can have the effef decreasing households’ credit

constraints. The reason for this is that it is camnfor lending institutions to set the
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maximum amount a household can borrow such thaalimepayments are no higher than
some portion of the household’s income. A decrdaasmflation which reduces nominal
interest rates increases the amount that housebatdborrow without going over this bound
(Kent et al, 2007).

The second effect of decreased inflation ratebas the debt-to-income ratio will erode more
slowly over time (Debelle, 2004). The debt-to-in@matio is eroded by two factors; principal
repayments and nominal income growth. Decreasddtioni leads to decreased nominal
income growth and so the power of this second factadecrease the debt-to-income ratio

over time is decreased when inflation is lowereds@ve Bank of Australia, 2063)

4.4 Conspicuous Consumption and Income Inequality

Previously income inequality was discussed as lgaén effect on debt levels through
individual income volatility; however it has alsedn argued that income inequality in itself
affects the consumption decisions of householdss Tibtion is supported by a different
interpretation of empirical research that conclutteg changes in income inequality do not
lead to changes in consumption inequality to theesaxtent. If the increased income
inequality is not explained by an increase in imtlial income volatility, the fact that
consumption inequality has not developed as exgentest be explained by either a)
increased borrowing (or reduced savings) by theghwho have fallen behind in the income
distribution or b) or by an increase in savingsthiyse whose relative income has increased,

beyond their relative gain.

One of the arguments for why people would consum@ibd their means is concerned with
what is called conspicuous consumption. The idgaas the utility an individual gets from
consumption is dependent not only on the levelarfsamption, but also on how this level
compares to the level of the surrounding societye stification for this assumption is that
individuals consume not only to satisfy their direeeds, but also as a way of obtaining status
in a community. This is relevant to this essay beeaas some parts of society see their

income decline relative to others they will tryregain their position in society by maintaining

® For a more detailed analysis of this effect seeappendix of ‘Household Debt: What the Data sh&eserve
Bank of Australia (2003)
" See section 3.1.5 in this essay
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their consumption of what has been called positigo@ds. However, since their current

income is decreasing or constant they will be fdrieincrease their indebtedness. It should
be noted though, that with this simple theory afisfmcuous consumption there is no actual
argument for why households would engage in conspis consumption today, since doing

so diminishes their possible future consumption.

A refinement of this line of reasoning is offereg Brank (1985). His argument starts with
the assumption that it is known that individualdhe labor force have different abilities, but
that these abilities cannot be directly observéte then adds that consumption of what is
called positional goods can act as a signal ofitgbile. individuals with a high level of

consumption of these goods are also assumed toehligh income, and thus high level of
abilities. Increasing the consumption of positiorgdods could therefore improve an
individual's rank in the labor force, and assumih@gt this would increase the chance of
getting a higher paid job, the increase in curcemtsumption could very well be the result of
a rational individual’s maximization of life-timetility, and therefore it does not necessarily
have the same problem as the simple theory of ccmsps consumption discussed above.
Even though this kind of “signaling competition”utd very well increase with increased
inequality, we do not see that the magnitude cde@darge enough for the this factor to be

able to explain significant changes in debt levels.

4.5 The Irrationality of Household Financial Behavior

From empirical work it is well known that the stamnd life cycle hypothesis presented above
cannot explain a number of characteristics of ddtoasehold saving rates. In a recent book
within the field of behavioral economics, by Akdriand Shiller (2009), it is argued that
households’ decisions to save are often arbitrag/ta a large extent dependent what they
call “psychological framing”. This can be thought as the behavioral background
surrounding savings, something which varies acrioskviduals, groups and countries.
Akerlof and Shiller thus argue that even thougmd#ad economic theory is able to predict
the savings behavior over the life cycle of an vidiial, it cannot explain the actual
variability of saving rates across individuals ountries. This conclusion might seem trivial,
but it is actually very important for the conclussodrawn from the previous discussion on the

life cycle hypothesis. Consider for example theecat a demographic change; above we

8 Positional goods are goods that can be observethieys and therefore they signal something als@ubwner.
Examples could be cars, houses and mobile phoeesriank (1985).
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concluded that an aging population should leadntanarease in net assets (which we have
assumed will also decrease gross debt). Howewvierctimclusion is highly dependent on the
assumption that the “psychological framing” has daénged between generations. If young
people are becoming less willing to save, and mailéng to take on debt, this will
counteract the effects of the change in the denpbdgastructure. This discussion does not
give any clear predictions that can be incorporatéal the empirical analysis of debt levels;
however it does imply that an econometric analgsisid fail to adequately explain changes
in debt levels, simply because of the fact thateppends on behavioral changes that are not

easily captured by available economic data.

4.6 Expectations, Rational Bubbles and the Confidence of Storytelling

Within the life cycle framework the effects of exped future income and wealth are quite
obvious; a positive shock to either will increage-time income, and therefore also current,
consumption and thus increase current debt. Thextsffof an increase in expected capital
gains will increase investment, for example in hogisand therefore increase the amount of
current debt used to finance investment. A moreadingh discussion on how expectations are

formed are thus of crucial importance for underditag the development of household debt.

There are a number of different forms of expectetithat households could have with respect
to their future income, for example static backwimaking, adjustable or rational

expectations. In our econometric study in this ysga assume rational expectations in the
long run, such that on average expected futureniecis equal to the actual average future
income. In the short run however, we will not makey theoretical assumptions on the type
of expectations that characterize the Australianskbolds, instead we will use a consumer

sentiment index to reflect actual expectations.

Since house prices are assumed to be one of the exalanatory variables for future
household wealth, a good understanding of whatraénies expected future house prices is
necessary. Within standard economic theory it isueed that asset prices reflect
fundamentals, so that changes in prices can beierpl by factors influencing demand and
supply. The expected future price would thus bethas the forecasts of these factors. There
have been a number of econometric studies on wadtatrdines house prices in Australia and
the variables found to be significant are incomewgh, population growth, construction

costs, mortgage rates and consumer prices (Hatgité, 2008).
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It is often argued that different asset pricesrarebased on fundamentals, but instead are the
result of speculative bubbles. Broadly, two formi®ubbles can be distinguished: a) rational
bubbles in which the participants are aware ofsiheculative nature of prices and are hoping
to get out before the bubble bursts and b) irrafitrubbles where participants are not aware
of the deviation from prices stipulated by fundataés One of the first to propose the
existence of rational speculative bubbles was Blarat (1979). The key characteristics of this
concept are that a bubble exists and that theaepissitive probability that it will not burst in
the near future. Irrational housing market bubbhese recently been analyzed from a
behavioral economics perspective by Akerlof andl&h{2009). In their analysis they apply
the two concepts afonfidence multiplierandstories.For the housing markéhe arguments
goes as follows: as house prices increase andctireomy grows, confidence increases, this
increase in confidence then causes further econexpansion and house price increases.
There is thus a positive feedback loop betweenidente and the economy. However, this
process is also dependent on what informationadale to the agents of the economy. This
is wherestoriescome into play. In the presence of a housing mabkétble the dominant
story could be that of ever-increasing house pribsinvestment returns and constant supply
shortages. This story can be retold through theiaméy experts or from friend to friend or
colleague to colleague. The implication is that hanbehavior is not based on all the
available facts, but on these dominant storieshikrsense an irrational bubble could appear.
It should be noted though that expected future équiees can still be considered to be based
on fundamentals, the problem being that the presess storytelling and confidence
multipliers have distorted and exaggerated thecists of these fundamentals. In practice it is
probably hard to characterize a bubble (if thetexise of a bubble can ever be agreed upon)
as rational or irrational. It is probably the cabat the different participants of a bubble
choose to participate on different grounds. Somghtrthink there is a rational bubble (or at
least that they act like the agents of a ratiopacslative bubble), while others are not aware
of the bubble. A bubble is therefore most likely erclusively rational or irrational, instead it
could have elements of rationality, irrationalisgorytelling and positive confidence feedback

loops — all at the same time.
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5. Model and Econometric Method

This section first contains a discussion on theiabdes that will be included in our
specification, based on the previous theoreticetuision and the available data. Following
this is a discussion on relevant econometric thaoag/method.

5.1 Choice of Variables

The theoretical discussion in the previous secsioggests a number of possible variables to
include in the econometric analysis of the deteamis of the debt-to-income ratio. The
following is a short discussion of the variableseheose to include in our model.

A real house price index (RHPI) is included to captboth the wealth effect, from a change
in asset prices, and also the fact that when hpuses increase households must take on
more debt in order to purchase housing. The stdndariable mortgage rate (SVMR) is
included to capture how interest rate changes gthstitution and income effect) affect the
household debt decision. We include the interest spread (IRS), i.e. the gap between
lending and deposit rates, to capture the effecthanges in financial regulations and
innovations. The inflation rate (INF) is includemldapture its affect of the speed at which the
debt-to-income ratio erodes. Expectations of fuinbeme and wealth changes are captured
by including the consumer sentiment index (CSIhggi compiled by the Westpac Bank and
the Melbourne Institute. Finally, we include a measof GDP variance in order to capture
the effect of output volatility (OUTV). A discussimn the exact nature of these variables and

where they are sourced from is included in the segtion.

As we have discussed in the theory section, theagd signs of the variables we plan to
include in the model determining the household delttisposable income ratio (DTDPI) are
as follows:
DTDPI = f(RHPI,SMVR,IRS,INF,CSI,0UTV)
(+ = = =+ =)

Variables representing changes in the demographictsre of the population and income
inequality over time are not included, even thoaglwe have discussed previously, there are
theoretical reasons why that they may affect aggeegousehold debt levels. The reason that

we do not include an income inequality measure sscthe Gini coefficient in the model is
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that we were unable to find suitable data spantiiegtime frame of our study. Yearly Gini
data up until 2005 is shown in graph 5.1. This grghows that income inequality has
progressed quite differently in Australia compatedhe United States. Inequality increased
in Australia from 1980-1987 and has since gradudéglined aside from a small increase
around 1997, whereas in the US it has increasattlitesince 1980. Comparing income
inequality in Australia to the debt-to-income rafsee graph 2.1) it appears that the major
increase in household debt has occurred while @éagunas been decreasing or constant. The
theoretical literature and the somewhat limited ieivad findings’ (for the United States)
suggest that the opposite should be the casancmasing income inequality contributes to
increases in aggregate household debt. A simpleaVianalysis of the data for Australia
therefore indicates that changes in income inetyuate unlikely to have been a major cause
of the increase in the debt-to-income ratio oveneti at least not in the way we expect from

the theoretical discussion.

Graph 5.1: Gini coefficients - Australia and USA
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Looking at data for the age structure of the pagamawith respect to the increasing
household debt levels in the economy is somewhatlmg. Graph 5.2 shows how the
number of 20-45 year olds as a share of total @b has changed since the 1980s. As we
have discussed previously, those in this age gevapgenerally expected to have relatively
more debt than other age cohorts and so it wouldxXipected that a decrease in 20-45 year
olds as a share of total population would lead de@ease in aggregate debt levels. However

analyzing graph 7.2 shows that this age cohorblkas decreasing in share since 1991, while

° See Keeping Up With the Joneses: Analysing thedEfof Income Inequality on Consumer Borrowing
(Christen & Morgan, 2005)
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debt levels have increased substantially during tilme (see graph 2.1). The conclusion that
we draw from this is that including this variabfethe regression will give misleading results
and for this reason it is excluded.

Graph 5.2: 20-45 Cohort as share of total population
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5.2 Non-Stationarity and Cointegration

An important assumption in using time-series dataegression analysis is that of stationarity.
Stationary variables are those that have a timariamt mean, variance and autocovariance
(Harris & Sollis, 2005, p. 27). Time series camodi® trend stationary if they are stationary
around a deterministic trend. If a series is statig after first differencing it is said to be
integrated of order one (I(1)). A series is sai&integrated of order (I(n)) if it requires

differencing n times in order to be stationary.

Running OLS regressions on non-stationary seriasbeavery problematic for econometric
(and economic) inference. The reason for this & th such regressions the residuals are
serially correlated, which leads to an underesionabf the residual variance and also
standard errors for the coefficients in the rejogssnd an overestimated® RGranger &
Newbold, 1974). Since the standard errors of tleficdents are unreliable, hypothesis testing
on whether they are significant will be meaninglehis type of regression is called a

spurious regression.

The first solution to the problem of running regiess with 1(1) variables was to estimate a
regression in first differences. However, usinghs@an approach is not ideal for those
interested in long-run relationships between theéabées, because first differencing removes
this information (Davidson et al, 1978). Fortungtilere is a special case where regressions

containing non-stationary variables can have a mgéu interpretation. This is when these
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variables are cointegrated. A set of non-stationgly variables are said to be cointegrated
when a combination of them exists, such that inlding run they do not drift apart (Enders,
2005 p. 320). Consider the following simple moddgterey; is the non-stationary dependent

variable, and; is the n-dimensional vector of non-stationary petedent variables:

Ve = B'xe + ug (Eq.5.1)
ye — B'xe = u~I1(0) Eqg.5.2)

Cointegration then implies that there is a ve@osuch that the residuals, are stationary
and integrated of order zero. If this is the cése-B; ..—f,) is said to be the cointegrating

vector. This is the condition stated in eq. 5.2.

5.3 Error-Correction Model

Engle and Granger (1987) have shown that the exstef a cointegrating relationship is
equivalent to the existence of a short-run speatificm called arerror-correction model,
ECM. The ECM of the model above can be expressed lasviol

Ay, = Ay g + @'Dxy + Yy (Veoq — B'xe1) + vy (Eq.5.3)
Ay, = Ay, + a'Ax; + yu_, + v (Eq. 5.4)

The lagged value of the residual from the long-comtegrating relationship here takes the
form of a disequilibrium term. The economic intefation ofy is the speed of adjustment
towards the long-run equilibrium. The connectiorttte concept of cointegration can best be
understood by examining what happens when 0. If this is the casg; does not react in an
equilibrium reverting way to deviations from theuddprium (as represented by the lagged
residuals from eq. 5.2), and thus there is no tecyéor it to return to this equilibrium in the
long run. This is equivalent to saying that theseno meaningful long-run relationship

betweeny, and the variables i, i.e. no cointegration.
If one wants a more complete model, the ECM abae lie augmented with other 1(0)

variables that are thought to be a significant péarthe short-run dynamics. Later we will

estimate a model like this, within a general-toesfeframework.
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5.4 Testing for Unit Roots

In order to test for the presence of unit rootghia series we mainly use the Augmented
Dickey-Fuller (ADF) test. This test is an extensiohthe Dickey-Fuller test, modified to
account for higher order autoregressive procesgsincluding more lags of the first
difference of the variable. The test regressioredumre given below. Equation 5.5 has no
deterministic components and equation 5.6 incldesnstant, while equation 5.7 includes

both a constant and a linear trend.

Ay = @ yi1 + @18V 1 + @28y 2+ -+ Qp 1AVt pyr H U (Eg. 5.5)
Aye =Bo+ @ Vi1 + @18V 1+ @28y 2 + -+ @p 1AV pi1 + U (Eq. 5.6)
Ay = Po+ 1t + @ Vi1 + @18V 1 + @28y 2+ + Qp_1DYVe_pi1 + Ut (Eq.5.7)

The null hypothesis of the ADF test is thgt = 0, i.e. that the series contains a unit root and
is therefore non-stationary. The alternative hypsthis thaty* < 0, in which case we cannot

reject the null of a unit root (Harris, 1995, pg-34).

5.5 Testing for Cointegration

One of the most common ways to test for cointegnais to use Engle-Granger approach
(Engel & Granger, 1987). This is a two-step procedo test for a cointegrating relationship

in a single-equation system. The first step isuto an OLS regression of the form in eq. 5.1.
The second step is then simply to test if the tedglfrom this regression are stationary, using

the Augmented Dickey-Fuller test discussed preWous

A serious problem can however be present in the wé&n we are interested in cointegrating
relationships between more than two variableshihdase where there atevariables it is
possible thatn — 1 unique cointegrating vectors can exist (Harris95,9p.21). Since the
Engel-Granger procedure provides no way to isdlaee multiple cointegrating vectors this
presents a problem where more than 2 variable®eing examined (Enders 2004, p. 347).
The most commonly used approach to get aroundptbisiem is that developed by Johansen
(1988).
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5.5.1 The Johansen approach

The Johansen test can be intuitively thought & &ector auto-regressive (VAR) form of the

Engel-Granger procedure:

Zt = A1Zt_1 + -+ Ath_k + ut (Eq 58)

Wherez, is an(n x 1) matrix, eachA matrix is an(n X n) matrix of parameterg, is an

(n x 1) matrix of residuals (Harris, 1995, p. 77).

In the same way that the single-equation specifinatan be reformulated into the ECM, the
multivariate system can also be expressed in vector-correction (VECM) form (Harris &
Sollis, 2005, p. 110):

AZt S FlAZt—l + -+ Fk—lAZt—k‘l'l + nZt_k + ut (Eq 59)

This model is comparable to the single-equatioarerorrection model in thdl = yp, where

B is equivalent to the single-equation cointegratuegtor, andy contains the speed-of-adjustment
coefficients.Testing the number of cointegrating relationshhps exist is done by testing the
number of linearly independent rows (called matark) in thell matrix. For each linearly
independent row in thB matrix there is one corresponding cointegratingti@hship, and
also one significantly non-zero eigenvaludg. (In order to test the rank of tH& matrix

Johansen proposes the trace test and the maxagstics.
The trace test tests the null thator less cointegrating relationships exist, agaii&t

alternative that there exists more thanointegrating relationships. The trace test gtatis

as follows:
Adrace ) ==TY¥* .In(1-1), r=12,..,n—1 (Eq. 5.10)
where T is the sample size afdare the estimated eigenvalues.

The max test has the more specific null that tlestistsr cointegrating relationships against

the null ofr + 1. The max test statistic is:
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Apax r,r +1)==TIn(1=1), r=1,2,..,n—1 (Eq. 5.11)

In EViews (which is the econometrics software usethis essay) the critical values for these

tests are those from Osterwald-Lenum (1992).

5.6 Estimation of Cointegrating Relationships

In the special case where only one unique cointiegraector is found using the Johansen
approach, it can be appropriate to proceed with és@mation of a single-equation
cointegrating relationshiff. However, it is not straightforward to use ordinkgst squares in
this case. The two main reasons are that all tdependent variables might not be weakly
exogenous and that the error terms from the caiatieg relationship might be serially
correlated. Phillips and Hansen (1990) developesl Eully Modified-OLS (FM-OLS)
estimator for the purpose of efficient and unbiassiimation of single-equation cointegrating

relationships.

The FM-OLS estimator corrects for both endogenaitg serial correlation with the aid of

estimates of the long-run covariance within theesys The gains in efficiency and reduced
bias from using FM-OLS have been discussed in abeurof papers. Inder (1993) examined
the properties of a number of estimators used integration analysis through Monte Carlo
simulations. The results indicated that the gaomfrusing FM-OLS over OLS is not very

significant, and instead it is recommended thatuarestricted ECM estimator is used, in
which the short run and long run is estimated siamgously. However, Hargreaves (1994)
has argued the Monte Carlo simulations like thesqrerformed by Inder (1993) have some
shortcomings, in that they usually only examinentagrating relationships between two
variables. He then performs a large number of stians on a system where four variables
are cointegrated, and finds that there are qugeifgsant gains to be made in terms of both
efficiency and bias by using the FM-OLS. He alsguas in favor of the FM-OLS on the

grounds that it is a lot less sensitive to mis#jgation, such as the choice of wrong set of

deterministic components or lag length, than faregle the Johansen ML estimator.

% The reason this discussion is limited to singlaatipn estimators, is that our econometric invesidm found
that there is one unique cointegrating relationghipur data.
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6. Data

A list of the data used in our model is providedable 6.1. All this data is freely available
with the exception being the real house price datach is available for purchase from the
Real Estate Institute of Australia. All the datayigarterly and spans the period March 1980 to
June 20009.

Table 6.1: Data sources

Variable Measure Source
Household debt to disposable Percent, reported in annualised Reserve Bank of Australia, table
income terms B21
Real median house prices index Index (1997Q2=100) Real Estate Institute of Australia,
data cube REMF1
Standard variable mortgage Rate per annum Reserve Bank of Australia, table
interest rate F5
Interest rate spread Rate per annum Reserve Bank of Australia, tables
F5 & F4
Consumer sentiment index Index Reserve Bank of Australia, table
G08
Inflation Per annum, measured as the rate  Australian Bureau of Statistics,
of change in the CPI from the Series ID 2325847F
same quarter of the previous
year
Output growth volatility Variance of GDP growth during Own calculations from Reserve
the previous five years. Bank of Australia, table G11

Reserve Bank of Australia data tables are available at www.rba.gov.au
Australian Bureau of Statistics data is available at www.abs.gov.au
Real Estate Institute of Australia can be purchased from www.reia.com.au

6.1 Household Debt to Disposable Income

The data for household debt to disposable income otiained from the Reserve Bank of
Australia’s statistical database and is seasoraljyusted. This data refers to housing and
other personal debt, and does not include thatnafcorporated enterprises. The data for
disposable income came from the quarterly natianebunts and is reported in annual terms.

6.2 Consumer Sentiment Index

We use a consumer sentiment index, jointly compibsd the Westpac bank and the
Melbourne institute, as a proxy for expectationsulfuture economic conditions. This index
has a base of 1 and assesses five different aspectsnsumer confidence; evaluations of

their household financial situation over the pastl &oming year, anticipated economic
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conditions over the coming year and next five yebuying conditions for major household

items as well as assessments about future unemetaymates (Melbourne Institute, 2009).

This variable is included to capture expectatiohBiture wealth and income growth. Others
doing similar studies have used past income grd@thristen & Morgan, 2005), however we

prefer to use a consumer confidence index becdutseforward looking character.

6.3 Mortgage Standard Variable Interest Rate

We have chosen to use the mortgage standard \aiigielrest rate to represent the cost of
borrowing. Despite the fact that the majority ofrfeloans in Australia are variable loans
(Debelle, 2004), it would have been somewhat padlerto use a fixed mortgage interest rate.
The reason for this is that the fixed mortgagesratigow the expected average interest rate
over the time of the loan, and as such are mucle imgiicative of the cost of borrowing than
the variable interest rate, which only reflect therent cost of borrowing. The data for fixed
interest rates was however only available aftel018&®d so would have cut short our data set
by 10 years. Graph 6.1 shows the mortgage standaiidble rate and the 3-year fixed
mortgage interest rate. Visual analysis of thigpgrahows that the two interest rates are very
similar, so the choice of using a variable or fixeterest rate should not make a major

difference for our analysis.

Graph 6.1: Mortgage interest rates (percentage)
18 -
16
14 -
12 4,7 v -
10 4

oSN [ (o]
L L L L

S & > o ® N L or o DD
S F PPN RS FS
SRS S S RS R S S S O R A

— — — Variable 3-year fixed

Source: RBA table F05

Mortgage debt is not the only form of debt that $&holds accumulate, and so it could be

argued that we should consider changes in othelingrrates in our analysis such as credit
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card and personal loan rates. However given thaerding rates are highly correlated, and
furthermore that housing debt not only makes ugbthgest share of total debt, but also that it
has increased much more dramatically over time tther forms of debt, we consider use of

the mortgage rate sufficient.

6.4 Interest Rate Spread

The interest rate spread is used as a measureedit constraint and credit supply, and is
calculated as the difference between the standarihble mortgage interest rate and the
interest earned on 3-month term deposits. It wdwdde been preferable to have used the
interest rate on a non-fixed term savings accoratker than 3-month term deposits since this
is more directly comparable with the variable mageg rate; however this data is not
available for a significant period of our study.

Although this measure is not perfect it should oepta number of credit supply and
constraint developments. Firstly, the spread eillect the level of competition in the banking
sector. If more banks are competing for the sanstoowers they will push the lending rate
down, and potentially also push the saving interaist upwards. The spread should also take
into account the recent significant developmentdhi@ use of credit derivatives for risk

management.

6.5 Inflation

We use inflation data calculated from consumerepmuex data collected by the Australian
Bureau of Statistics. The inflation data is caltedaas the percentage change from the
corresponding quarter of the previous year. We s@do use this form of inflation since it
accounts for any seasonality in the data.

6.6 House Price Data

In order to calculate median house price data, seenominal data collated by the Real Estate
Institute of Australia (REAI) and deflate it withé CPI. The data is then transformed into an
index with 1997Q2=100. The data for median housseprfor the whole of Australia is only
available from 1997, so in order to allow us todstla much longer time frame we use
Melbourne house price data as a proxy. Graph 6@vshmedian house price data for

Melbourne, Sydney and Australia, for the perioddrich the data is available. From this
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graph it can be seen that the three series ardyhighrelated, and that the Melbourne data
seems to represent Australia’s median house psm@&what better than the data for Sydney.

Graph 6.2:Median real house price indices (1997Q2=100)
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This house price data is for the median sale poicestablished homes and should not be
thought of as house price inflation since it does take into account improvements to the
quality of housing stock, which have been quitessaiitial over the time period analysed

(Department of Parliamentary Services, 2006).

A further issue with this data is that it is sensitto the type of houses sold in each quarter.
Where the mix of houses sold changes significapdyveen the periods the median house
price data will be affected, even if prices of danhouses have not actually changed at all. In
order to overcome this problem we use moving anmedians, which are calculated as the
average of four consecutive quarterly medians. ¢#as moving annual median series also

has the advantage of removing any seasonality preséhe data.

6.7 Output Growth Volatility

As an aggregate measure of income volatility aeseof the variance of output growth has
been calculated. The method used for this has toefrst calculate the quarterly growth rate
of gross domestic product, and then for each qu#reevariance for the previous five years
has been calculated. Thus, it is assumed that holdse base their expectations of the
volatility of future income on the volatility of gaincome.
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7. Estimation

In this section we estimate both the long-run amattsrun model for the debt-to-income ratio
in Australia. Before doing this unit root tests aexformed on all the included variables, and
a Johansen cointegration test is undertaken owvattiables determined to be 1(1).

7.1 Testing for Order of Integration

The first step in the estimation of our model istést all the variables for their order of
integration. Table 7.1 contains the Augmented Dyekaller test results for all variables. The
set of deterministic components for each test le@s Iselected on basis of significance in the
test regression and/or a visual inspection of tim.dThe lag structure has been determined

during estimation, using the Schwartz InformatiaiteZion*

Table 7.1: Unit root resting
H,: variable has a unit root

Variable Ho Deter.comp #of DF- Critical Critical Order of
lags  statistic value5% value 10 integration
%

Debt to DPI I(1) Bo + Bit 5 -1.98 -3.45 -3.16

1(2) Bo 4 -2.13 -2.89 -2.58 1(1)12
Inflation I(1) Bo 4 -2.56 -2.89 -2.58 1(1)
Real House Price | (1) Bo + Bit 5 -1.87 -3.45 -3.16
Index

1(2) Bo 1 -3.50* -2.89 -2.58 1(1)
Standard I(1) Bo + Bt 1 -2.59 -3.45 -3.16
Variable
Mortgage Rate

1(2) 0 -5.53* -1.94 -1.61 1(1)
Interest Rate I(1) Bo 0 -2.33 -2.89 -2.58
Spread

1(2) 0 -10.13* -1.94 -1.61 1(1)
Consumer I(1) Bo 0 -2.76 -2.89 -2.58 1(0)
Sentiment Index

1(2) 0 -8.93* -2.89 -2.58
Output volatility | [(1) Bo 1 -3.70* -2.89 -2.58 1(0)

* significant at 5% level, ** significant at 10% level

M For robustness we have also tested using the Aik#fkrmation Criterion. In this case the lag staue for
some of the tests changed, but it did not affegtcdrihe results.

12 Even though the ADF-test does not reject the ofuthis variable being 1(2) we have chosen to pedkas if it
is I(1), since the ADF test is known to have lowweo to reject the null when it is indeed false. @thnit root
tests support this conclusion.
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The results are close to what could be expectedhfist of the variables. Debt to Disposable
Income and the Real House Prices Index are botkstationary. The Augmented Dickey-
Fuller test fails to reject non-stationarity in tirst differences of Debt to DPI, however since
we find this quite unlikely we have tested thishwitoth KPSS and Phillips-Perron unit root
tests, and they both support that this variablategrated of order one. Inflation is not found
to be stationary, however for three reasons we moft include it in our cointegrating
relationship. Firstly, the ADF test is very clogeréjecting non-stationarity and is known to
have low power to reject the null when it is intfdalse (Harris & Sollis, 2003, p. 54),
secondly a number of econometric studies usingemniglower panel unit root tests find that
inflation is stationary?, and finally, there is limited theoretical suppéot a unit root in
inflation. The Standard Variable Mortgage Rate, ltiterest Rate Spread and the consumer

sentiment index are found to be integrated of oodhex.

The variables that we will include when testing ¢ointegration are thus Debt to Disposable
Personal Income (DTDPI), Melbourne Real House Phckex (RPHI), Standard Variable
Mortgage Rate (SVMR) and the Interest Rate Spri&a)(

7.2 Cointegration Testing

From the discussion previously on cointegratiortiigsin a multivariate system we have
chosen to use the approach proposed by Johans88) (49 our testing procedure. For this
test to give accurate results it is important that VAR specification used in the test has the
appropriate lag structure and set of deterministimponents. It is quite straightforward to
select these on the basis of some informationr@jtéut this can give misleading results
since the accuracy of the test is sensitive toeers being non-normally distributed and
serially correlated (Johansen & Juselius, 1990) firse step in our cointegrating test is thus

to come up with a well specified VAR model.

7.2.1 VAR Model Specification

We have used two criteria for choosing the deteisiicn components to include in the
unrestricted VAR. The first is to look at what deténistic components were significant in
the unit root tests and the second it to choobaged on significance in the estimated VAR.

Both these criteria support the inclusion of a tamtsand a linear trend in the VAR.

13 See for example Basher & Westerlund (2006)
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In determining an appropriate lag structure forWAR model, we initially look at a number
of different information criteria. In table 7.2 ¢his shown for the VAR including our
variables, and a constant and trend. Choosing gheifgcation with the lowest information
criteria gives two lags for SIC and HQ and six /€. A first conclusion would thus be that

a lag length of two is appropriate.

Table 7.2: Lag length selection

Lags AIC SC HQ
0 -2.228 -2.126 -2.187
1 -17.77 -17.25 -17.60
2 -18.98 -18.06* -18.60*
3 -19.03 -17.70 -18.49
4 -18.90 -17.16 -18.19
5 -18.98 -16.83 -18.11
6 -19.15* -16.60 -18.12
7 -19.07 -16.11 -17.87
8 -19.09 -15.71 -17.72

* indicates optimal lag length selected by criteria

However, as mentioned above it is important at ghége to test for normality and serial
correlation in our chosen VAR specification. A skgorrelation LM test clearly rejects the
null of no serial correlation in this specificatiofihe residuals also exhibit strong forms of
non-normality, with high levels of both kurtosisdaskewnes$. Even though the information
criteria procedure suggested that two lags is eémoug need to consider the inclusion of
more lags to overcome the problems with the Jolmatesst when the errors are non-normal
and serially correlated. Further testing indicdtest at 7 lags the problem of skewness and
serial correlation is gone. However, there is stine kurtosis but this will be ignored since
the Johansen approach is not particularly sendibithis form of non-normality (Johansen &
Juselius, 1990).

7.2.2 Johansen procedure: test for the number of cointegrating relationships

From table 3.3 we see that both the trace testhanchax test indicate that there is one unique
cointegration relationship between our variablesing the trace test we reject the null of zero

cointegrating relationships, in favor of the alestime of one or more cointegrating

4 The results of these normality and autocorrelatiists can be found appendix A.
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relationships. Since we cannot reject the null mé cointegrating relationship we conclude

that the trace test indicates that there is onquéncointegrating relationship. From the max
test we reject the null of zero cointegrating fielathips, thus accepting the alternative of one.
The null of one, against the alternative of twajreat be rejected however, thus the max test
also indicates one cointegrating relationship. Veleehalso performed the test with different

sets of deterministic components and lag lengthd, faund the results to be reasonably
robust.

Table 7.3: Johansen cointegration test
Hp trqce: # coint.rel. =1 Hjtrqce * # coint.rel =1 +1
Hymax: #coint.rel.=71 Hy gy #coint.rel.=r+1

Trace test Max test

R Trace Critical Max statistic Critical
statistic value 5% value 5%

0 52.57* 47.85 32.78* 27.58

1 19.79 29.80 12.61 21.13

2 7.18 15.49 6.20 3.85

* significant at 5% level, ** significant at 10% level

7.3 Estimating the Single-Equation Cointegrating Relationship

As has been discussed in the method section ppsogriate to proceed with estimating a
single-equation cointegration relationship, whem¢bnclusion from the Johansen approach is
that there is one unique cointegrating relationstipwever, OLS will give biased and
inefficient estimates of the cointegrating relasibip in the presence of endogeneity and serial
correlation in the residuals (Hargreaves, 2003).

The most straightforward procedure for testingafiables are weakly exogenous with respect
to the cointegrating relationship is to imposeriebns on the adjustment coefficients from

the VECM used in the Johansen approachhe results, shown in table 4, show that house
prices and the mortgage interest rate are not wesddgenous, and thus it is not advisable to

use OLS for estimation of the single-equation agnating relationship.

> See Eviews 5 Users Guide pp. 746-747 for details.
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Table 7.4: Testing for weak exogeneity
Hy:variable is weakly exogenous w.rt cointegrating

relationship

Variable P-value Weakly exogenous
RPHI 0.100 No

SVMR 0.608 No

IRS 0.0378 Yes

The next step is to test for serial correlatiornthe residuals. The procedure adopted is to
estimate the cointegration relationship using Oa&d then use the Breusch-Godfrey serial
correlation test. The results clearly show thatrémduals are serially correlated, with a P-

value of 0.000 for the null of no serial correlatio

Because we have found evidence that not all inddgrervariables are weakly exogenous and
that the residuals from the OLS estimate of thentegrating relationship exhibit serial
correlation we have decided to proceed with théyRdbdified-OLS estimator discussed in
the method section.

7.3.1 Fully Modified OLS estimation of cointegrating relationship

Our main problem with using FM-OLS has been to fauitable econometrics software that
implements this estimator. In the recently releagedion 7 of EViews, the FM-OLS and a
number of other estimators for single-equation tegrating relationships have been
implemented; however we do not have access to lttegead we have decided to use is an
EViews program written by an employee at QMS, tbegany producing EviewS. This
program allows FM-OLS estimation using the Bartkettnel, with a user selected bandwidth,
and a constant, but no deterministic trend, incthategrating relationship.

Table 7.5 contains the results from estimatiorhef ¢ointegrating relationship using both the
Fully Modified-OLS and OLS. When using OLS to esttmthe cointegrating relationship the
only variable that is significant at the 5 perclenel is the Melbourne real house price index,
and as expected the sign of the coefficient istpesiThe other estimates have the expected
sign; however they are not statistically significdBecause of the bias caused by endogeneity

and serial correlation these results are howevepadicularly interesting. When using FM-

% The program can be downloaded from the Prograno$tepy at http://forums.eviews.com.
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OLS the house price index is still significant dmas the expected positive sign. The only
significant change is that the standard variabletgage rate is also now significant. For now
we only conclude that the variables we have fownioet significant in explaining the long-run
development of household debt are house priceshenidterest rate. A further analysis on the
relative importance of these, and a discussiomtarpretation will follow in the next section.
Graph 7.1 shows the fitted and actual values a$ agelthe residuals from the FM-OLS

estimation of the long-run relationship.

Table 7.5: Single-equation cointegration estimation

A

HO:BZO

Dependent variable: Debt to disposable income
T-statistics within brackets, bandwidth = 6

Variable FM-OLS OLS
Constant 0.0325 -0.021
(0.201) (-0.271)
RHPI 0.00855* 0.008439*
(13.980) (29.189)
SVMR -1.807* -3.80
(-2.087) (-1.5578)
IRS -1.380 -0.653
(-0.7809) (-0.784)

* significant at 5% level

Graph 7.1: Series from FM-OLS estimate of CE
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7.4 Error-Correction Model

The cointegration analysis above seems to be ab&xplain the long-run development of
household indebtedness reasonably well, howevesttbg and medium run deviations from
equilibrium are quite significant. We have thusided to estimate an error-correction model
in order to examine if we can also say somethirguathe short-run movements in the debt-
to-income ratio. We will start with a general sieation derived from the discussion in the
model section. The general specification thus dostthe variables from the cointegrating
relationship, the interest rate spread (IRS), amdimber of 1(0) variables, all of which we

tested for unit roots previously. We include a ¢ans so that the intercept is not forced

through the origin. This specification is showndvel

ADTDPI, = ag + a;ADTPI,_; + ayASVMR, + asAIRS, + a,ARHPI, +
y(DTDPI,_y — Bo — f1SVMR,_, — B,RHPI,_;) +

asCSI, + a;AOUTV, + agINF, + e, (Eq. 7.1)

The ECM specification thus allows the short-runnges in the debt to disposable income to
depend on the lagged change of itself, the fifséinces of the variables in the cointegrating
relationship, the interest rate spread, an adjusttrtmavards the equilibrium, the consumer
sentiment index (CSI), the variance of the outpoingh rate (OUTV) and the inflation rate
(INF).

The consumer sentiment index enters in levels,Usecave assume that households who are
continuously confident will keep increasing theabtl even if the confidence level does not
change. Our interpretation is that households wha@anfident will keep increasing their debt
levels, through acquisition of housing and durajeds. If this index would enter in first
differences it would on the other hand require ange in the index to cause a change debt
levels. Another interpretation of this is that dadeht households do not engage in
precautionary savings to same degree as non-cohfidmiseholds. Inflation also enters the
short-run model in levels. The justification fbid is that the debt-to-income ratio is eroded
through the effect of the inflation rate. The da®income ratio will change, ceteris paribus,

for any inflation rate different from zero.
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7.4.1 General to specific estimation

Table 7.6 gives the results of the general to $ipezstimation of the ECM model. The initial
model contains all the variables mentioned abovevels as two lags of the change in the
mortgage rate, the interest rate spread and thsehprce index. In this model the lagged
dependent variable, the change in the real house mdex and its second lag, the consumer
sentiment index and the error-correction term &rsignificant at the 5% level. In the second
model we remove the output volatility and the sectag of the mortgage rate and interest
rate spread since they are all highly insignificantthis model inflation is significant at the
5% level and all the variables significant in modelemain so. In Model 3 we remove the
first lags of the change in the mortgage rate amal interest rate spread without any
significant change in results. Since the changbemmortgage rate and the interest rate spread
are still insignificant they are removed in modelld this final model the lagged dependent
variable, the change in the house price index &mdeacond lag, the consumer sentiment
index, inflation and the speed of adjustment terenadl significant at the 5% level while the
constant and first lag of the house price indexsagaificant at the 10% level. In this final
model the sign on all the coefficients are as etqueexcept for the negative sign on the
lagged change in the house price index. Graph fo#vs the fitted and actual values and

residuals for the final ECM model.

Graph 7.2: Error-correction model estimate
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Table 7.6: General to specific modeling of ECM

Dependent variable: ADTDPI,

Variable/Model 1 2 3 4 (NW HA(Q)
Constant -0.0142 -0.0132 -0.0129 -0.0118** -0.0118**
(-1.90) (-1.87) (-1.86) (-1.79) (-1.75)
ADTDPI, 4 0.493* 0.497* 0.487* 0.478* 0.478*
(5.74) (5.95) (6.11) (6.22) (5.25)
ASVMR, 0.0154 -0.00214 -0.0688
(0.09) (-0.01) (-0.49)
ASVMR,_4 -0.221 -0.145 ..
(-1.05) (-0.83)
ASVMR,_, -0.0475
(-0.27)
AIRS, 0.0373 0.0474 0.0599
(0.28) (0.37) (0.47)
AIRS, 4 0.0219 0.0161 ..
(0.16) (0.12)
AIRS,_, -0.127 .. L
(-0.89)
ARHPI, 0.00131* 0.00133* 0.00143* 0.00142* 0.00142*
(3.74) (3.86) (4.48) (4.49) (4.22)
ARHPI,_, -0.000552 -0.000531 -0.000584 -0.000590** -0.000590**
(-1.42) (-1.43) (-1.62) (-1.65) (-1.72)
ARHPI,_, -0.000777* -0.000798* -0.000878* -0.000926* -0.000926*
(-2.10) (-2.27) (-2.62) (-2.86) (-2.91)
CE, 4 -0.0394* -0.0398* -0.0414* -0.0423* -0.0423*
(-4.47) (-4.56) (-4.95) (-5.17) (-3.85)
CSI, 0.0210* 0.0201* 0.0203* 0.0195* 0.0195*
(2.80) (2.86) (2.97) (2.93) (2.74)
AOUTV, -719 L.
(-0.78)
INF, -0.0438 -0.0570* -0.0651* -0.0695* -0.0695*
(-1.38) (-1.98) (-2.46) (-2.87) (-3.00)
Adjusted R? 0.7325 0.7371 0.7406 0.7448 0.7448
Standard error 0.00637 0.00632 0.00627 0.00622 0.00622
AlC -7.146 -7.187 -7.217 -7.250 -7.250

* significant at 5%,

** significant at 10% level

Note: Since higher order autocorrelation and heteroskedasticity also exist in models 1-3, we repeated
these estimations using Newey-West standard errors. The t-statistics are not included here, although it
should be noted that there was no changes in the significant variables at the 5% or 10% level.



7.4.2 Diagnostic testing

A range of diagnostic tests are run on the finac#ation to ensure the results are
meaningful. The normality of the residuals is tdaising the Jarque-Bera test. This gives a p-
value of 0.86 which indicates that the null of nality cannot be rejected. Testing for
heteroskedasticity using the White's test gives a-valpe of 0.0034
(Hy = No heteroskedasticity) indicating that a heteroskedasticity problem tsxisThe
Breusch-Godfrey Lagrange-Multiplier (LM) test daest find autocorrelation at the 5% level
with three lags or less but does find autocorrehatwith four and five lags included,
indicating that higher order autocorrelation may jpeesent. The ARCH-LM test for
autoregressive conditional heteroskedasticity (AR@H#ts that no ARCH effects exist in the

data’’
7.4.3 Correcting for heteroskedasticity and autocorrelation in the ECM

Since the diagnostic tests indicated that the wvedsd of the estimated ECM are
heteroskedastic and contain some autocorrelatiergamnot use the ordinary standard errors
and thus t-statistics for statistical inference. d¢mder to correct for this we use
heteroskadasticity-and-autocorrelation-consistetfi@)/Newey-West standard errdfs The
final column of table 7.6 gives the final ECM spgmation with HAC adjusted t-statistics.
Using the HAC t-statistics does not give any sigaiftly different results to the standard
OLS results.

8. Discussion

The purpose of this essay, set out in the intradnctvas to study the determinants of the
changing household debt to disposable income matlustralia. In this section we discuss
the findings and implications of the econometri@lgsis both in terms of the long-run

cointegration study and the short-run error-coroecmodel.

The results of the cointegration analysis show tbaiAustralia the long-run increase in the
debt ratio can be largely explained by the increpdiouse prices and the shift to a low

nominal interest rate regime. The estimated cdefiicfor the real house price index

" The result for the ARCH-LM and Breusch-Godfreytseare in appendix B
18 For more information on HAC standard errors segb¥ek, (2004 pp 110-111)
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(1990Q4=100) is 0.00855 and the coefficient for stendard variable interest rate is -1.807.
In order to get a better idea of the scale of eafables’ contribution to the change in the
debt ratio, we have multiplied each coefficienttbg total change in the variable during the
period studied. This gives a tosike effecfor each variable. Household debt to disposable
income changed from 40.2 to 155.6 percent, andsibe effect of house prices is 106.5
percentage points, while interest rates contributitd 12.18 percentage points. So, by far the
greatest contributor to the change in the debo ttadgis been the significant increase in house

prices.

Although this result was expected, there are problavith the interpretation. The first being
that falling interest rates likely have a positeféect on house prices, and thus the total effect
from interest rates is actually higher than oumeste indicates. On the other hand, the fact
that interest rates are significant implies thaigis an effect on the debt ratio, beyond its effect
on house prices. Within the life cycle hypothekis would imply that the substitution effect
dominates the income effect, i.e. the effect ofdeereased cost of borrowing outweighs the

decreased future return on assets.

A further complication with interpretation is theegption of causality between household debt
and house prices. The house price data used isttidy is for sold houses. But for houses to
be sold households must take on debt. Thus it cbeldrgued that both these variables are
determined simultaneously, and the causality cgoldn both directions. For this reason the
estimated house price coefficient should not becatly interpreted as the effect of house
prices on debt, but as the share of the changebt tlated to households buying houses.
However, this reasoning neglects the possible Wegdtect on current consumption from

increasing housing wealth.

It is somewhat surprising that the interest rateeap (IRS) is not significant in the
cointegrating relationship. This suggests thataasing of credit constraints and increase in
credit supply have not been a major factor foritteeease in household debt. However, we
see two arguments for why this might not be theectse first being that the interest rate
spread may not capture all the effects of changesreédit supply and constraints, and
secondly that the effects could already have baptuced in the house price data.
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A final remark on the long-run analysis is that thedbt ratio is quite slow in adapting towards
the long-run relationship (see graph 7.1). Thislsetp periods of quite significant deviations
from the debt levels suggested by the cointegratmalysis. This conclusion is not
unexpected, since it takes time for households djpsa their debt position, especially
downwards, where the only way to reduce debt legels increase principal payments. One
reason for why the upward adjustment is slow caadhat the current house prices will only
determine the debt level of households that ateerprocess of buying a house.

The result of the error-correction analysis givems insight into the deviations from the
long-run relationship described above. The facforsnd to be statistically significant in
explaining the first difference of the debt ratie ¢ghe lagged value of the dependent variable,
the contemporary and two lags of the first diffeef the house price index, the levels of the
consumer sentiment index the inflation rate andetiner-correction term. The large positive
coefficient of the lagged debt ratio shows the @erable inertia in household debt behavior.
The first difference of the house price index hgsoaitive effect on the change in the debt
ratio. As in the long run this is most likely thesult of both a wealth effect and the effect on
households acquiring a house in the current peridee consumer sentiment index was
included as a proxy for expectations of future meoand wealth. As expected the coefficient
is positive, indicating that expectations are int@or for the short-run change in household
debt. However, it would seem unlikely that the $hlon expectations measured by the
consumer sentiment index would affect housing delithe same degree as other forms of
debt, such as personal loans and credit card detstugh way to see if this is the case is to
examine the correlation between the consumer sentinmdex and the changes in housing
and other forms of debt as share of incdfhi€he correlation between housing debt and the
consumer sentiment index is 0.47, and for othem$orof debt the correlation is 0.55,
indicating that the expectations captured by thesamer sentiment index have a larger effect
on the other forms of debt. The fact that consusesitiment has a positive effect on other
forms of debt can probably be explained by the gydical behavior of consumption of
durables such as cars. Further the level of infftatias a negative effect on the change in the
debt ratio. This supports the proposition that kel of inflation affects the debt ratio
through its effect on nominal wages. Changes iera@st rates, the interest rate spread and the
change in output volatility were not significantthre short run.

9 «Other forms of debt” is calculated by subtractimusing debt from total debt. The source for thgds
RBA table B21.
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The estimated speed of adjustment coefficient i8428. The negative sign shows that the
debt ratio is reverting towards the long-run relaship. The small absolute value of the
coefficient confirms the conclusion from the anaysf the output from the cointegration

analysis, that the debt ratio is slow to adjustamis the level suggested by the long-run
analysis. To get an idea of how slow the adjustnentve calculated the time it takes for a
deviation from the cointegration relationship toHadved, which was 17 quarters.

One of the most striking results from the errorrection model is that it explains the short-
run behavior of the debt ratio significantly bettgr until the year 1997, than for the period
1997-2009 where, as can be seen by graph 7.2, ahanee of the residuals increases
significantly. It is noteworthy that during thedirhalf of this period that the housing prices
increased at its highest pace, and that housesphiad a U-shaped development during the
second half of this period. The cause of the irs@dasariance is that the actual series is a lot
more volatile than the fitted series, i.e. housdddiehavior are more erratic than suggested
by the estimated error-correction model. Our inegtion of this is that in times of
significant house prices changes, it is more diffidor households to decide on their debt
position. Large changes in house prices are likelhave large effects on the households’
confidence in the economy. If there is a specutabiubble in the economy it is not hard to
imagine a situation where the feedback from pricesxpectations are non-linear, such that
the marginal effect of house prices on expectatayesncreasing with the size of house price
changes. However, if the expectations are notliedfi households will adjust their debt
positions downward. A process like this could be ¢xplanation for why the variance of the

ECM error term has increased.

The above discussion should have given some ingghitboth the long-run and short-run
development of the household debt-to-income radimwever, the ambition of this essay is
not only to understand the past, but also to be &bfay something about the development of
household debt in the future. We think that this ba achieved by discussing both the future
development of the variables found to affect debthie long run, and the development from
the perspective of the behavioral and macroecondh&@ories presented in the theory and
background sections of this essay.
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Graph 8.1: Cointegrating variables
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In graph 8.1 we can see the long-run developmenthefvariables in the cointegration
analysis. The development of the interest rate twe is important since it determines not
only the cost of borrowing but also has some aféechouse price developments. In the short
run the interest rates can be expected to ristyeasconomy recovers from the effects of the
recent financial crisis. This should dampen the aanfor debt, and put downward pressure
on house prices. Forecasting interest rates inntedium and long run is a lot harder.
However, one indicator of the future interest niatthe yield curve for Australian government
bonds. As can be seen in graph 8.2 this yield cisrwpward-sloping. The slope of the yield
curve is commonly thought to be determined by etgiems of future short-run interest rates
as well as an increasing risk premium for long-ténvestmerf’. Research by Finlay &

% The assumptions vary depending on what theorgeésl LiThe explanation used here can be derived theing
liquidity preference theory. See Asgharian & Nord2007, p. 62)
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Chambers (2009) implies that the required risk jpuemfor 5-year government bonds is not
large enough (in fact they suggest that it coulenelve negative) to account for the upward-
sloping yield curve. It is thus expected that ia thedium-run interest rates will increase and

therefore dampen or reduce the debt ratio, and@ubward pressure on house prices.

The remaining factor that could cause the debtl lewehange significantly in the coming
years is house prices. The main question is theat,wh not interest rates, could cause
significant changes in house prices. One explanatould be construction of new dwellings
not keeping up with the rate of population growitich is expected to remain high in the
coming decades (Australian Bureau of Statistic§)820and thus it can be assumed that
demand will keep putting upward pressure on priéesestraining factor on this demand
could be the interest payment burden. Even if idial households can afford to allocate
more of their resources to interest payments, ¢bidd have negative effects on household
demand for other goods. It could be the case Heaincrease in demand for housing could be
counteracted by the effects this will have on otetors of the economy, and house prices

might not be able to increase further.

A second reason for why house prices could keepp@sing is the possible existence of a
speculative bubble. Although most economists intAlia seem to argue that there is no
proof of a debt-fueled bubble in the Australian remmy’*, there are those who oppose this
view. The most prominent is perhaps Steve Keen mghently published an article where he
models Hyman Minsky’s financial instability hypo#ie He argues that the recent
development in Australia is in accordance withrhizdel. If this model is a good description
of the Australian economy, the prolonged boom, rurwhich private debt levels have
increased sharply, should be followed by a periadingg which households and firms
deleverage (Keen, 2009d). Deleveraging can be \asthieither through inflation or by
households trying to sell assets. At the momentavaot see any signs of households trying
to deleverage, however this could be because ofAtgralian government’'s stimulus
package, and the continuously high demand from &hitere the government stimulus has

been even larger.

2L See for example Richards (2009) for a discussiohause prices and Wilkins & Wooden (2009) for a
discussion on household debt sustainability.

59



9, Further Research

Even though we feel that we have contributed touth@erstanding of Australian household
debt, there are many ways in which our empiricatigtcould be improved. One important
improvement would be to include an econometric rhamfethe housing market in the
cointegration analysis. That way a number of litiotas with the current study could be
overcome. First the issue of the direction of chtyshetween debt and house prices would be
less of a constraint on the interpretation of teeedminants of households’ debt levels. While
the direction of causality in this study is a riaiitation, it is not obvious that for example
population growth and other determinants of housiemnand are affected by the amount of
debt households take on. A second benefit of ghisaach could be that the effect of interest

rates could be isolated, since it would no longealpart of house prices.

A further direction of research is to study lesgragated data. The understanding of debt
could be improved by studying housing debt sepréttem different kinds of consumption

debt. Individual household data could also imprawelerstanding; however studies of this
nature are limited by the available data and tloe tlaat all households face similar macro

conditions.

One of the major problems we faced when we begatingrthis essay was the lack of
comparable studies. As with other research it sseedo discuss the results, when the results
can be compared to those of other studies. Penmfigrisimilar studies for other countries is
therefore an important way forward. Such studiesld/@lso be a good way to develop and

extend both the model and the method used in Hsigye

10. Conclusion

The econometric analysis undertaken in this essayshown that the long-run increase in
household debt can be attributed to lowered inteetss and increasing house prices. We can
only speculate on the future development of thet datio in the Australian economy, but
predictions of future interest rates and the dymapnocess suggested by Keen point in the
direction of stabilizing or falling debt levels. the end the only conclusion we can make is
that the future development will depend on the etqdi®ns of households. Is it, as Shiller and
Akerlof (2009) argue, the ‘animal spirits’ that dehines the outcome? The concepts of

confidenceand storytelling might be the best tools we have for discussing ftitare.
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However, at the moment we do not know if the economill enter a period of self-
reinforcing confidence, accompanied by the retufrthe positive stories of rising house
prices, or if the confidence multiplier will set afprocess like the ones described by Minsky
and Fisher. There is however one further clue édkure — the past. If there is something the
past can teach us, it is that quickly increasinigt devels tend to be followed by significant
downward adjustmerfts Of course, there is the possibility that, thisei it is actually

different.

22 After the boom in late 19th century the debt léwehe economy decreased from approximately 1€@gnt
down to the pre-boom level of 40 percent. Priathio Great Depression the debt level had surge@ fmegcent,
but during the depression it fell below 40 perdgt@en, 2009d).
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Appendix A: VAR residual diagnostic testing

The graphs in this appendix contain the resultsthéf diagnostic testing of the VAR
specification. The tests have been performed farmaber of different lag specifications, until
a satisfactory result with respect to normality andocorrelation was achieved. The VAR

specification used includes a constant, but nadtren

Table A.1: VAR residual autocorrelation test

Ho: no serial correlation at lag order h

Lags in VAR

h 1-2 1-3 1-4 1-5 1-6 1-7

1 0.0128 0.6473 0.0546 0.0024 0.0955 0.3244
2 0.0185 0.0223 0.0087 0.0074 0.6993 0.3305
3 0.0077 0.6012 0.5133 0.0494 0.0366 0.1972
4 0.0007 0.0004 0.0002 0.0007 0.3336 0.3489
5 0.0231 0.1376 0.0959 0.3595 0.7175 0.8979
6 0.1121 0.2088 0.1122 0.4109 0.2377 0.0133
7 0.2060 0.1279 0.1898 0.0789 0.1393 0.0761
8 0.2442 0.2280 0.3080 0.2479 0.0582 0.0488
9 0.5925 0.4807 0.4529 0.7336 0.9883 0.9988
10 0.6790 0.3157 0.1129 0.2899 0.1221 0.0560
11 0.4430 0.5620 0.6777 0.4447 0.2472 0.5124
12 0.8031 0.3186 0.3795 0.0953 0.0140 0.0467

Table A.2: VAR residual normality test

Ho: residuals are multivariate normal

Joint p-value

Lags Skewness Kurtosis Jarque-Bera
1-2 | 0.0004 0.0000 0.0000
1-3 | 0.0120 0.0000 0.0000
1-4 | 0.0253 0.0000 0.0000
1-5 | 0.0391 0.0000 0.0000
1-6 | 0.0258 0.0002 0.0001
1-7 | 0.0503 0.0001 0.0001
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Appendix B: Error-correction Model diagnostic testing

Table B.1: Autocorrelation and ARCH LM testing

Test
Lags Breusch-Godfrey ARCH LM
1 0.228411 0.174604
2 0.429301 0.364826
3 0.062089 0.334523
4 0.018466 0.106925
5 0.031797 0.144329

67



