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Abstract

Concerns about household debt increase with the escalating debt level in developed
countries. Australia is a good example of this. This paper applies the dynamic ordi-
nary least square (DOLS) method to explore the determinants and influences of
Australian household debt. The results show that the rising Australian household
debt results from the increased size of the economy, a booming housing market, a
favourable macroeconomic environment and favourable government policies. Al-
though the rising household debt stimulates economic growth in the short run, it
may induce economic instability in the long run.
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1. Introduction

Australian household debt grew rapidly in the early 1990s and by the turn of the cen-
tury Australians were amazed by the acceleration in debt levels. This phenomenon has
attracted enormous attention and has generated heated arguments, both within and
outside of Australia. Concern has been expressed about the rapid rise in Australian
household debt from time to time (e.g. reference [1] and [2]), but others have taken a
more optimistic view. For example, reference [3] claimed that the financial position of
Australian households was within a serviceable range according to the debt-service and
gearing ratio. The 2008 global financial crisis has demonstrated the seriousness of con-
trolling the growth of household debt and thus silenced the argument. The growth of

Australian household debt is now slowing down and appears less worrying, but it seems
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more pertinent than ever to identify the factors that affect Australian household debt.
The remainder of the paper is organised as follows. The next section reviews previous
studies. Section 3 provides a financial investigation of Australian household debt. The
purpose of Section 4 is to specify and estimate the empirical model at macroeconomic
level. Section 5 interprets the main findings from the empirical model while Section 6

summarises the main conclusions.

2. Previous Studies

Prompted by rising Australian household debt, some institutions have included house-
hold debt information in their surveys or have initiated surveys on this topic. For ex-
ample, the Australian Bureau of Statistics (ABS) has conducted a few waves of survey
on Household Expenditure (HES), and it recently created the household balance sheet
in the national accounts. Melbourne University started the Household, Income and
Labour Dynamics in Australia (HILDA) Survey (funded by the federal government) in
2001 and has already completed 8 waves. The Reserve Bank of Australia (RBA) finished
a survey in 2006 on Household Behaviour around Housing Equity. A number of studies
at the household sector level have been based on these surveys: Reference [4] studied
financial stress in Australia using the 1998-99 HES survey; reference [5], by employing
a logit model and using the data from the HES and HILDA surveys, studied the factors
that affect financial constraints of Australian households. Reference [6] used a bivariate
and logit model to analyse the data obtained by surveys on Household Behaviour
around Housing Equity.

At the macro level, the RBA has published a number of papers and speeches on this
topic. For example, reference [7] emphasizes the positive effect of low inflation on
household borrowings. Reference [8] attributes the quick growth of personal credit to
the innovations in products offered by banks, the increasing household preference to-
ward the use of credit cards, and the continuing economic expansion with low inflation
and low interest rates. Reference [9] illustrates the composition and distribution of
household debt and suggests that low interest rates, the low inflation rate, and financial
deregulations may have led to the rising household debt.

Other studies are in opinion similar to that of the RBA. For example, reference [10]
suggests that the increase in household debt partly reflects increased house prices, due
to the sustained low inflation and interest rates, and partly reflects the improved prod-
uct choice and reductions in borrowing costs due to the deregulation of the financial
sector in the 1980s and 1990s. Reference [3] claims the rising household debt level is
due to the sustained boom in house prices and the sustainability of household credit
depends on the growth of household disposable income and employment. Reference
[11] takes a more Keynesian view since they argue that the government encourages
private spending and the growth of household debt in order to sustain Australia’s eco-
nomic growth.

Researchers have compared household debts in different countries. Among them,

reference [12] uses data across countries to analyse the possible determinants and the
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macroeconomic implications of rising household debt. According to reference [12], the
rise of household debt reflects the response of households to lower interest rates and an
easing of liquidity constraints. The increased household debt itself is not likely to be the
source of negative shocks to the economy but will amplify shocks from other sources.
Reference [13], in comparing the results of studies on household debt across countries,
finds that the debt holding by age follows the life cycle pattern in all countries observed.
Crook concludes that there are considerable variations in the determinants of desired
stock of debt and in the marginal effects of household debt within, as well as between,
countries.

All of these studies on Australian household debt are instructive, but they do have
some limitations. One limitation is the emphasis they place on different individual as-
pects such as financial constraints, financial regulations, the effects of inflation and the
effects of the interest rate, so they do not provide a complete picture on Australia
household debt. A second limitation is that most studies provided only financial ana-
lyses on Australian household debt. To the best of author’s knowledge, no one has yet
estimated econometric models to find the determinants of Australian household debt at
macro level. Based on data from the household accounts, microeconomic data from
surveys and other macroeconomic data, this study intends to identify the determinants
of Australian household debt by employing the dynamic ordinary least square (DOLS)
method.

3. A Financial Investigation about Australian Household Debt

Before doing any modelling, it is useful to have a general grasp of Australian household
debt. This section reveals the facts regarding the different aspects of Australian house-
hold debt: the development of Australian household debt over time, the funding

sources, the composition and the distribution of Australian household debt.

3.1. Evolution of Australian Household Debt over Time

For any study on household debt, the proper measurement of household debt is a pre-
requisite. There are basically two types of measurement of household debt: the absolute
and relative measurements. There are some advantages for each measurement, so we
investigate the development of Australian household debt by each measurement in
turn.

The absolute debt level: The absolute measurement gauges household debt in terms
of currency. Its use is popular in household accounts and bank lending. For example,
the household balance sheets use the absolute measurement, as shown in Table 1.

A number of interesting facts can be gleaned from Table 1. The first is that during
the period 1989 to 2008 household liabilities increased from $167.7 billion to $1269.3
billion. In spite of this, household debt levels remained well below total household asset
levels. On this basis reference [15] Macfarlane’s (2003) opinion was that the debt level
was rather safe for the Australian macro economy. Secondly, total household assets in-

creased faster than debts, so net wealth has been growing. However, since the downturn
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Table 1. Summary of Australian household sector balance sheets, A$ billion (As at 30 June).

other non-financial

Year Housing assets assets Non-financial assets Financial assets  Total Assets Liabilities NET WORTH
Jun-1989 334.8 595.7 930.5 459.6 1390.1 167.7 1222.4
Jun-1990 372.8 621.4 994.2 500.3 1494.5 187.1 1307.4
Jun-1991 3914 633.5 1024.9 525.8 1550.6 194.6 1356.0
Jun-1992 404.2 640.8 1045.0 568.5 1613.5 200.9 1412.6
Jun-1993 422.7 662.4 1085.1 609.8 1694.9 208.6 1486.3
Jun-1994 448.5 705.7 1154.2 673.4 1827.6 236.6 1591.1
Jun-1995 476.1 744.8 1220.9 705.5 1926.4 266.9 1659.5
Jun-1996 495.6 782.8 1278.4 754.4 2032.9 299.9 1733.0
Jun-1997 513.0 866.3 1379.3 863.5 22427 330.4 1912.3
Jun-1998 538.5 979.7 1518.2 916.5 2434.7 378.7 2056.1
Jun-1999 580.1 1055.7 1635.8 1023.9 2659.6 411.9 2247.8
Jun-2000 632.5 1170.1 1802.6 1116.8 2919.4 473.3 2446.1
Jun-2001 728.0 1233.1 1961.1 1218.5 3179.6 515.5 2664.2
Jun-2002 774.5 1505.0 2279.5 1274.3 3553.8 596.3 2957.5
Jun-2003 851.9 1740.1 2592.0 1339.7 3931.7 684.9 3246.8
Jun-2004 947.2 2068.3 3015.5 1489.9 4505.3 800.4 3704.9
Jun-2005 1038.6 2163.0 3201.6 1672.8 4874.5 904.5 3970.0
Jun-2006 1121.0 2395.2 3516.2 1971.3 5487.5 1018.0 4469.6
Jun-2007 1210.6 2647.9 3858.5 2350.7 6209.2 1151.2 5058.1
Jun-2008 1320.6 2729.2 4049.8 2275.9 6325.7 1269.3 5056.3

Source: Reference [14].

in 2000 the increase in total assets has slowed. A third feature is that non-financial as-
sets are a major component of household assets. Examination of the household balance
sheet reveals that the bulk of non-financial assets is housing related, such as the value of
dwellings and land.

Although absolute measurement can provide us with a reasonable indication of
household debt it can sometimes be misleading. Because the size of the economy grows
over time, the magnitudes of the economic variables linked with the size of the econo-
my also tend to increase with time. Therefore, comparisons of the absolute value over
time will be biased by the size of the economy. Relative measures of household debt
circumvent this bias. The popular relative measurements are the debt-income ratio and
the gearing ratio.

The debt-income ratio: The household debt-income ratio measures household gross
debts (liabilities) as a percentage of household gross disposable income. The last col-
umn in Table 2 indicates that the debt-income ratio has increased at an astonishing
rate, more than doubling from 1990 to 2004. In 2005 the debt-income ratio reached
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Table 2. Household liabilities, GDP and disposable income, A$ billion. (As at 30 June).

Liabilities as % of disposable

Year Liabilities GDP Disposable income Liabilities as % of GDP X
income
Jun-90 187 385 265 48.6 70.6
Jun-95 267 470 324 56.8 824
Jun-00 473 624 413 75.8 114.5
Jun-01 515 668 451 77.1 114.2
Jun-02 596 713 471 83.6 126.5
Jun-03 685 758 486 90.4 140.9
Jun-04 800 812 518 98.5 154.4
Jun-05 905 908 556 99.7 162.8

Source: Reference [16].

162.8%. To put this into perspective, Australian households would have to work more
than one and a half years just to pay back their debt.

The gearing ratio: The gearing ratio (household gross debt as a percentage of total
assets) reveals the overall financial position of households. The last column in Table 3
illustrates that the gearing ratio has increased slightly over time (by 6.1% from 1990 to
2005) and that the overall gearing ratio is relatively low (less than 20%). However, con-
cluding that Australian household debt is at a safe level might be over optimistic, espe-
cially in the face of asset devaluation such as a stock market or housing market crash.

The gearing ratio may be understated as a consequence of the rapid rise of house
prices in recent decades. As can be seen from the household balance sheets (Table 1),
housing assets comprise a major part of household total assets. Housing assets may be
overstated because of the rapid rise of house prices in recent decades. A fall in house
prices would translate into a fall in the value of total household assets. As a result the
gearing ratio would rise.

The gearing ratio obtained from the aggregate data also tends to downplay the risk of
households. Total household assets include all households in Australia whereas total
household debt relates only to those households with debt. As such, the aggregate gear-
ing ratio may be substantially lower than the average gearing ratio for households with
debt and thus underestimate the risk faced by indebted households.

3.2. Composition of Australian Household Debt

Figure 1 decomposes Australian household debt into three categories: owner-occupied
housing debt, investment housing debt, and other personal debt. What is immediately
noticeable from Figure 1 is that owner-occupier housing accounts for more than half of
total household debt in the period under consideration. Another distinguishing feature
is that debt associated with investment housing increases dramatically during the pe-
riod, from less than 5% of disposable income in 1990 to more than 40% in 2008. Third-

ly, other personal loans increased only modestly. This debt breakdown is useful in ex-
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Table 3. Household liabilities and assets, A$ billion. (As at 30 June).

Assets Assets Assets
Year Liabilities Liabilities as % of total assets
Non-Financial Financial Total
Jun-90 187 994 500 1495 12,5
Jun-95 267 1221 706 1926 13.9
Jun-00 473 1803 1117 2919 16.2
Jun-01 516 1961 1219 3180 16.2
Jun-02 596 2280 1274 3554 16.8
Jun-03 685 2592 1340 3932 17.4
Jun-04 800 3016 1490 4505 17.8
Jun-05 905 3202 1673 4875 18.6
Source: Reference [14].
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Figure 1. Composition of Australian household debt. Source: Reference [16].

plaining the high debt-income ratio and the low gearing ratio in the Australian house-
hold sector. The large amount of debt leads to a high debt-income ratio but the high
percentage of mortgage debt secured on housing assets reduces the gearing ratio. Since
housing assets have been highly inflated in recent years, the low gearing ratio does not

guarantee the low risk of Australian household debt.

3.3. Distribution of Australian Household Debt

When we consider the risk of incurring household debt, how the debt is distributed is
vital. Based on the data from the 2002 HILDA survey, this section outlines the distribu-
tion of Australian household debt. Since the main focus of this study is on the debt for
Australian households at a national level, we only discuss the debt distribution by age
and by income (wealth), not by state (region).

Distribution of household debt by income (wealth): the following table casts light on
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the overall distribution of household debt by income and by wealth.

The general conclusion of Table 4 is that the higher the income or wealth, the higher
the debt. The richest households, the 91 - 100 percentiles, owe nearly half of the total
debt if sorted by wealth or 27% if sorted by income. The result is quite comforting in
that it implies households may not be vulnerable to an adverse economic environment.
However, there may be concerns for the middle class, especially the 51 - 60 through to
the 71 - 80 percentiles. This group has small percentages of income and wealth but they
undertake a considerably high percentage of debt.

Distribution of household debt by age: the distribution of household debt by age has

an almost normal distribution as shown in Figure 2.

Table 4. The distribution of household assets and debts by wealth and income.

Percentile Sorted by net wealth Sorted by net income
Assets Debts Assets Debts
1-10 0 0 5 2
11-20 1 0 5 2
21-30 2 1 5 3
31-40 4 3 7 5
41 - 50 5 5 7 7
51-60 7 7 9 8
61-70 9 9 10 11
71-80 12 13 13 16
81-90 18 18 15 17
91 - 100 42 45 25 27
TOTAL 100 100 100 100

Source: Reference [17].

100 94 Cther debt
Credit card debt
76 ———— 78 m HECS debt
Cther Property debt
m Home mongage &0

Average Household Debt [ $1000s)

18-24 25-34 3544 45-54 hh-64 BE+ All
Ane af Household reference person

Figure 2. Household debt by age of household head and type of debt, 2002. Source: Reference
[18].
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One important message Figure 2 delivers is that the distribution of property debt is
normal and its distribution largely determines the distribution of the total debt. This
distribution is consistent with the Life-Cycle Hypotheses. However, since starting out,
their wages are relatively low so they will borrow money to buy property and pay it off
later. Another interesting aspect is that the HECS debt decreases with age, which is
consistent with the HECS policy.

3.4. Financing of Australian Household Debt

The rising Australian household debt indicates that the desire of Australian household
borrowing must have satisfied by the available funding sources, otherwise the borrow-
ing cannot be realised. From the net lending by sector (Figure 3) we can conclude that
some Australian household debt is directly funded by other domestic sectors.

Figure 3 shows, prior to 1986-87 the household sector in Australia was a net lender.
From 1985-86 through to 1996-97 its net position changed several times. Since then it
has been a net borrower, with borrowing increasing dramatically in recent times. Con-
trary to the household sector, the net position of the financial corporations sector
changed in 1988-89 from net borrower to net lender. While the general government
sector was also largely a net borrower, the non-financial corporations sector was a net
borrower for the entire period as shown in Figure 3.

Based on the net lending positions of domestic sectors and the general lending prac-
tice in Australia, we can conclude that the household sector, as the largest borrower in
recent years, have borrowed from the only private net lender—the financial corpora-
tions. However, part of this direct funding may come from investors overseas, because
the aggregate net lending for all domestic sectors is negative for recent decades, which
means Australia has been a net borrower for a long period of time (shown in Figure 4).

Figure 4 illustrates that, in aggregate, the domestic sector has been a net borrower
over the past four to five decades. In 1979-80, net borrowing from overseas increased

sharply from around 2% to 5%. In subsequent years, it has fluctuated around 4%. Net

— Mon-fira ncial corporations 1%5
— Howseholds

Fimanzial corporations
- - - Ganeral govermment
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Figure 3. Net Lending by Sector—relative to GDP. Source: Reference [14].
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Figure 4. Net Lending to Overseas—relative to GDP. Source: Reference [14].

borrowing from overseas reached 5.6% in 2003-04, the highest ratio since 1994-95. To-
gether with the information displayed in Figure 4 that the main borrowers in recent
years are households and non-financial corporations, we can conclude that some
households may borrow indirectly from overseas.

The Australian household sector itself may be an important funding source. A
glimpse of the household debt data in 2003-2004 convinces one of the important func-
tions of this funding source. The gross household debt increased by about 15% of GDP
in the financial year 2003-2004 (calculated by author), but the household net borrowing
from other sectors increased only around 6.3% of GDP at the same period (see Figure

3). So, more than half of gross household debt is financed by households themselves.

4. An Empirical Model

The direct reasons for rising Australian household debt stem from households’ deci-
sions to take on debt. However, the household decision on borrowing and thus the ag-
gregate household debt is ultimately determined by the macroeconomic environment.

In this study, we explode the influence of macroeconomic environment on Australian
household debt.

4.1. Model Specification

The household debt level is jointly determined by supply and demand. The demand for
debt is subject to the level of household disposable income and the purposes of bor-
rowing. Household disposable income is derived through household gross income plus
social transfer, and less income tax payable and other outlays. At the macro level, these
factors can be approximated by GDP. The purposes of household borrowing include
smoothing consumption and investing. The level of consumption is closely related to
Australian population and the price level (CPI), and may be also related to the macros
affecting consumer confidence such as unemployment rate and GDP. The investment
decisions are typically related to interest rates. Moreover, from the decomposition of

Australian household debt, we learnt that the housing is the main investment vehicle
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for Australian households. In considering the large amount of housing debt, housing
prices and the number of new houses entering the market are important factors.

In regards to supply of credit, the availability of funding and the ease of obtaining
finance are largely indicated by interest rates. However, to reduce credit risk, lenders
may take into account factors like household income level and other macroeconomic
variables, such as unemployment rate, inflation rate and GDP. Among these factors, the
household income level can be approximated by GDP and the inflation rate is a mono-
tonic transformation of CPI. Including all possible explanatory variables and assuming

a linear function form yield the following model:
DEBT = C(1)+C(2)*NDWELL +C(3)*HPI+C(4)*R+C(5)*ER
+C(6)*U+C(7)*NX +C(8)*GDP+C(9)*POP +C(10)*CPI+¢&

where

DEBT—accumulated household debt;

NDWELL—number of new dwelling commencements;

HPI—housing price index;

R—interest rate;

ER—exchange rate;

U—unemployment rate;

NX—net exports;

GDP—gross domestic product;

POP—population;

CPI—consumer price index.

The above equation is estimated using dynamic ordinary least squares (DOLS). This
methodology does not require that all the individual time series be integrated of order
one, that is I(1), and it improves the efficiency of OLS via a time domain correction.
This involves introducing a number of leads and lags of cointegrated I(1) independent

variables in first differences into the OLS estimation.

4.2. Dataset

The time series data for the model are mainly seasonally adjusted quarterly time series
data for 1988Q2-2006Q1. A majority of data were obtained from the Australian Bureau
of Statistics (ABS), including data on population, unemployment rates, housing prices,
GDP, net exports and the CPI. The data about new dwelling commencements come
from the Housing Industry Association (HIA, 2006). The data on household debt, ex-
change rate and official interest rates are provided by the Reserve Bank of Australia
(RBA). Due to different sources and different measurement of data, some data se-
quences needed to be adjusted before use. Specifically, the dataset in this study is de-
scribed as follows:

Household debt (DEBT): seasonally adjusted quarterly data, measured in billion A$,
at the end of quarter.

GDP: seasonally adjusted quarterly data, measured in billion A$.

10
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Consumer price index (CPI): base year 1989/1990 = 100.

Housing price index (HPI): CPI on housing 1989/90 = 100.

Interest rate (R): official interest rate, quarterly averaged monthly data.

Exchange rate (ER): units of foreign currency per A$, real trade weighted rate, March
1995 =100

Unemployment rate (U): quarterly averaged monthly data.

Net exports: seasonally adjusted quarterly data, measured in billion A$.

Population (POP): measured in thousand persons, ABS estimated quarterly data.
Since the data is available only from June of 1989 onwards, the annual population in
1988 provided by ABS is adopted as the data in June of 1988 and the data from Sep-
tember 1988 to March 1989 is calculated assuming the population growth rate is stable
in this period.

Number of New dwelling commencements (NDWELL): measured in thousand dwel-

lings, including all kinds of housing such as units and houses.

4.3. Model Estimation and Testing

Since most macroeconomic time series data are non-stationary, unit root tests should
be performed. Before formal testing procedures are undertaken the time series data are
plotted to allow for visual inspection (see Appendix 1). Most of time series show ap-
parent trends (except NDWELL and ER). Both Augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) tests are performed and the results are listed in Appendix 2. With
the exception of DEBT and POP, the PP and ADF tests suggest first order integration
for all variables at 5% level of significance. For DEBT and POP, the ADF test rejects the
null hypothesis of non-stationarity of the first-differenced DEBT and POP at 10% level
of significance, but PP test rejects the hypothesis at very high negative t-value. Taking
into consideration the critique that the ADF test has low power in low tail tests (refer-
ence [19]), DEBT and POP could be considered to be integrated of order one.

Reference [20] argued that structural change may be mistaken for a unit root. Ob-
servation of the plotted data sets indicates the possibility of structural changes: DEBT
and NX in 2001, HPI and R in 1998, CPI in 1991, GDP in 1990 and U in 1992. The
procedure developed by Perron was used to test for structural change and unit root in
each of these series. The test results are given in Appendix 3.

The tests confirm the presence of structural changes (the coefficients on the level
dummy variables DL are significantly different from zero) but their existence does not
alter the ADF and Phillips-Perron tests results (the t-values for al are much higher
than the values given by Perron at all levels (see Appendix 4). In short, the unit root
tests including structural change confirm the results of ADF and Phillips-Perron tests.

Since non-stationary time series are employed, the co-integration test has to be per-
formed. Both Trace and Max-eigenvalue tests are used. In implementing the tests, a de-
terministic linear trend and intercept are included in the cointegration equation. The
trace test suggests eight cointegration equations while the max-eigenvalue test suggests

four cointegration equations (see Table 5).
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Table 5. The results of cointegration tests.

No. of . 0.05 Adjusted No. of Max-Eigen 0.05 Adjusted
Trace Statistic . L. .. .. ..
CE(s) Critical Value Critical Value CE(s) Statistic Critical Value Critical Value
None ** 450.0561 259.0294 362.6412 None ** 116.0662 67.91026 95.07436
At most 1 ** 333.9899 215.1232 301.1725 Atmost1* 77.17603 61.8055 86.5277
At most 2 ** 256.8139 175.1715 245.2401 At most 2 * 62.16079 55.72819 78.01947
At most 3 * 194.6531 139.2753 194.9854 At most 3 * 50.20169 49.58633 69.42086
At most 4 * 144.4514 107.3466 150.2852 At most 4 41.93165 43.41977 60.78768
At most 5 * 102.5198 79.34145 111.078 At most 5 32.88963 37.16359 52.02903
At most 6 * 69.63014 55.24578 77.34409 At most 6 29.19111 30.81507 43.1411
At most 7 * 40.43903 35.0109 49.01526 At most 7 * 25.30406 24.25202 33.95283
At most 8 15.13497 18.39771 25.75679 At most 8 14.53174 17.14769 24.00677
At most 9 0.60323 3.841466 5.378052 At most 9 0.60323 3.841466 5.378052

*denotes rejection of the hypothesis at the 0.05 level according to the standard critical value; *denotes rejection of the hypothesis at the 0.05 level according to the

adjusted critical value; 2 lags are chosen to minimize SIC.

Since I(1) variables are presented in the model, it is necessary to use DOLS to replace
traditional OLS estimation method. The leads and lags in the DOLS are chosen so as to
minimize the Schwarz Information Criterion (SIC). The main estimation results are
presented in Table 6 (complete estimation results are listed in Appendix 5).

It is not surprising that the Durbin Watson (D.W.) statistic implies the existence of
autocorrelation as DOLS allows for a Moving Average (MA) process in the residuals.
Since the residuals are auto correlated, the very high adjusted R-squared value is not re-
liable. However, Stock and Watson (1993) demonstrates that the DOLS estimators have
large-sample chi-squared distributions and thus the Wald test is applicable. Therefore,
the above standard errors and the p-values from Wald tests are valid.

The estimated model passes the J.B. normality test (see Appendix 6) and the ARCH
heteroscedasticity test for up to 10 lags (e.g. F(10, 58) = 0.4597, p = 0.9075). Recursive
tests applied to the residuals and coefficients respectively. The recursive residuals are
outside the 5% boundary between 1999 and 2001 (see Appendix 7) and most of the re-
cursive coefficients of the level variables have a big jump (up or down) around year
2000 (see Appendix 8).

The estimated new model passes all diagnostic tests, so the estimation results are ac-
cepted. The results in Table 7 show that the structural change dummy variable DT00
are significant at less than 1% level, which confirms the result of the Chow break point
test. Comparing the Wald statistics and p-value in Table 7 and those in Table 6, we
found that most variables become more significant, except GDP and POP; notably the
significance of NDWELL increases from 10% level to around 5% level due to the intro-
duction of the dummy variable DT00. However, the signs of the coefficients remain

unchanged.
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Table 6. The preliminary results of DOLS estimation (DEBT as the dependent variable).

Variable Constant NDWELL HPI R ER U NX GDP POP CPI
Coefficient 1593.23 -0.53 3.58 -10.59 0.84 8.60 -2.39 9.31 -0.12 -6.11
S.E. 498.05 0.33 1.06 4.84 0.22 2.85 0.82 0.37 0.03 1.68
Wald Stat. 10.23 2.63 11.48 4.79 14.41 9.13 8.48 626.94 15.87 13.17
p-value 0.0014 0.1047 0.0007 0.0287 0.0001 0.0025 0.0036 0 0.0001 0.0003

R-squared = 0.9997, adjusted R-squared = 0.9995, D.W. = 1.4940

Table 7. The result of DOLS estimation including structural change (DEBT as the dependent variable).

Variable Constant NDWELL HPI R ER U NX GDP POP CPI DT00
Coefficient 1272.42 -0.61 4.31 -11.81 0.97 8.67 -3.06 8.88 -0.09 -8.02 13.86
S.E. 473.38 0.30 1.01 4.49 0.21 2.63 0.79 0.38 0.03 1.69 4.87
Wald Stat. 7.23 4.05 18.26 6.92 21.62 10.87 14.85 559.64 9.68 22.45 8.11

p-value 0.0072 0.0441 0.0000 0.0085 0.0000 0.0010 0.0001 0.0000 0.0019 0.0000 0.0044

R-squared = 0.9997, adjusted R-squared = 0.9996, D.W. = 1.7497

5. Determinants of Australian Household Debt

Table 7 shows that all displayed factors have significant effects on Australian household
debt. Among them, the GDP has the most influential effect (indicated by its large Wald
statistic) while NDWELL has the least effect (at around 5% level of significance). All
other variables are significant at less than 1% level. Based on the characteristics of these

variables, we discuss them in 5 groups.

5.1. The Number of New Dwelling Approvals and Housing Prices

The housing price index has a significant positive effect on household debt. This signi-
ficance is easily understood considering the importance of housing prices in housing
assets and the importance of housing assets in household debt. The hike of housing
prices will scale up the housing assets. For new home buyers, this means they have to
take substantially more debt to buy housing, other things being equal. For those who
have already taken housing loans, the increased housing assets provide them a good
opportunity to withdraw housing equity—obtain more loans against the increased val-
ue of housing. As a result, household debt will increase along with the housing prices.
The number of new dwellings also has significant but negative influence. The effects
of new dwellings are two-fold. On one hand, the new dwellings increase the total hous-
ing assets in the market. Given the high demand for housing and the popularity of
housing mortgage loans in Australia, this implies more housing debt for households.
On the other hand, the new dwellings entering the market means more housing supply.
If the housing demand is unchanged, the housing prices will drop. The decreased
housing prices will reduce the market value of housing assets and thus reduce the

amount of housing loans accordingly. The estimated results show that the latter effect
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dominates the former.

However, the significant effect of the number of new dwelling approvals should be
interpreted together with the land-use policy of Australian governments in the period
in our study. Australian state governments had very tight control of the use of land in
recent decades, so the number of new dwelling approvals has barely changed—it has
fluctuated around 38 thousands per quarter during 1988-2006. The small number of
new dwelling commencements made its influence on increased total housing value
unimportant, so the price effect dominates. It is possible that with governments loo-
sening their control of the use of land, the effect of the number of new dwellings will

become insignificant or even positive.

5.2. Interest Rate, Unemployment Rate and CPI

The model shows that the official interest rate has a very significant negative effect on
household debt. The interval estimates show that if the official interest rate increases by
one percent, the household debt level would decrease by $7.32 - 16.30 billion over time.
The direct reason for this is that an interest rate hike will increase the borrowing cost
which will deter households from borrowing or at least reduce the amount of money
they are inclined to borrow. Moreover, for households who have already incurred debt,
it may increase the repayment burden if the debt is based on a variable interest rate
(which is the case for most Australian housing loans). If the repayment burden is un-
bearable, some households are required to sell their property to pay off their debt. As a
result, household debt will decrease. The increase in interest rates also indirectly affects
household debt by discouraging investment. The reduction in investment will slow
down the whole economy. The scaling back of the economy may reduce households’
income, increase the financial constraint on households and thus reduce household
borrowing. If households’ newly incurred debt is less than the amount of their sche-
duled repayments, the household debt level will decrease.

CPI also shows significant negative effect on household debt. Inflation has different
effects on both borrowing and lending sides. On the borrowing side, inflation (increase
in CPI) will devalue the debt so it is a strong stimulus for households to borrow. How-
ever, on the supply side, inflation will erode the principal and discourage lending. The
significant negative effect of CPI indicates that the supply side dominates: in the face of
high inflation, fewer funds are lent, so household debt would decrease. This finding is
consistent with previous research. For example, many papers (e.g. references [9] [10]
[12]) suggest that the low inflation could be a reason for rising household debt because
it may decrease the financial constraints on households (lower inflation leads to lower
interest rates and thus less income is needed for the reduced scheduled payment) and
encourage lending (lower inflation erodes principal more slowly).

The unemployment rate has a significant positive effect on household debt. This pos-
itive effect may be the result of the following two facts. One is that the influence of the
unemployment on household debt is twofold. On one hand, the high unemployment

rate means there is less income for all households and thus a greater desire for loans.
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From this point of view, it will lead to the rise in household debt. On the other hand,
the lower income due to unemployment casts doubt on the future income, so the job-
lessness of households increases the possibility of financial constraints. Consequently,
the household debt may shrink. The estimation results suggest the former may over-
power the latter. The other fact is that the high unemployment rate tends to associate
with the low official interest rate given the RBA interest rate policy. Under this cir-
cumstance, the negative effect of unemployment may be overshadowed by that of the
official interest rate. This is especially true when we think about the fact that “the de-
gree of overlap between those households with a higher risk of unemployment and
those with high debt level has historically been low” (reference [12], p.57). In a period
of high unemployment (and low interest rates), the household who are able to borrow

may take advantage of low interest rates so that they take on more debt.

5.3. Exchange Rate and Net Exports

The negative effect of net exports points to the influence of foreign capital inflow on
household debt. Consulting the graph of Australian net exports (see Appendix 1), we
find that Australian exports are negative and have a trend becoming more negative in
the displayed periods. So the negative effect of net exports on household debt can ac-
tually be read as a positive effect of net imports. The increased net importation in the
current account needs to be funded by increased supply of foreign exchange in the cap-
ital account, which implies the necessary capital inflow in the Australian capital ac-
count. By this reasoning, the deteriorated trade balance means an increased net bor-
rowing from foreign countries. Part of this borrowing is done directly or indirectly by
Australian households, so the increased net importation will positively affect Australian
household debt.

The positive effect of the exchange rate can be readily explained by the foreign capital
inflow as a major funding source of Australian household debt. The behaviour of the
exchange rate indicates foreign capital movement. In an open economy under the flexi-
ble exchange rate, the foreign exchange inflow in the capital account is used to finance
the deficit in current account. Any additional foreign capital inflow will increase the
supply of foreign exchange and the demand for domestic currency. The pressure of
excess supply of foreign exchange and excess demand for domestic money will push up
the exchange rate. In another way round, the increase in the exchange rate in recent
years indicates the increase in foreign capital inflow shown in Figure 4. Much of this
foreign money becomes the direct or indirect funding source of Australian household
debt because, from Figure 3 we know, household sector is the largest domestic bor-

rower in recent years.

5.4. GDP and Population

The extraordinary positive influence of GDP on household debt may arise via two
channels. One is that the magnitude of GDP indicates the size of the economy and thus

the capacity of household borrowing and lending. The higher GDP implies higher in-
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come for households and more profit for firms. With higher income, households would
be less credit-constrained. On the other hand, the higher income and profit provide
more ability for banks to lend. The other channel may come from household confi-
dence. The growth rate of GDP is a popular indicator of economic development, which
makes people more confident so that they feel safe to borrow and lend. With the wil-
lingness and ability to borrow in the demand side and to lend in the supply side, the
household debt may grow in line with GDP.

The negative effect of national population comes as a surprise. It is generally believed
that the population should have a positive effect on household debt because the growth
of population is likely to increase the number of households with debt and hence the
total household debt level will increase with population. This reasoning is consistent
with some previous studies. For example, references [21] and [22] conclude the signifi-
cant effect of population. However, reference [13] shows that there are considerable
variations in the determinants and in the marginal effects of household debt within
countries and between countries.

The negative effect of Australian population may be explained by the change of pop-
ulation composition in Australia. The increase in population may increase the total
household debt if the percentage of households with debt is increased or unchanged.
This condition is not valid in Australia because the age composition of population
changed as the Australian population increased, shown in Table 8.

Table 8 displays the obviously aging tendency of the Australian population: the me-
dian age increases from 33.7 to 36.6 during 1995-2005. According to life cycle hypothe-
sis (LCH) by Modigliani and Brumberg (1954) and permenant income hypothesis
(PIH) by Friedman (1957), those who are most likely to have debts are at their relatively
early stage of life-cycle—between 25 - 35. Although the actual numbers of the popula-
tion in this age decile are unavailable, Table 8 suggests that the percentage of house-
holds in this decile tends to decrease: the median age of total population increase

beyond 35 years in 1999, which tends to indicate that the percentage of population aged

Table 8. Composition of Australian Population.

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Total population
e 18.072 18.311 18.518 18.711 18.926 19.153 19.413 19.641 19.873 20.092 20.329
(Million)
Population aged
21.5 214 21.2 21.0 20.9 20.7 20.5 20.3 20.0 19.8 19.6
0 - 14 years (%)
Population aged
66.6 66.6 66.7 66.7 66.8 66.9 66.9 67.0 67.2 67.2 67.3
15 - 64 (%)
Population aged
11.9 12.0 12.1 12.2 12.3 12.4 12.5 12.7 12.8 13.0 13.1
65 and over (%)
Population aged
2.6 2.6 2.7 2.8 2.8 2.9 3.1 3.2 3.3 3.4 3.5
80 and over (%)
Median age of
33.7 34.0 344 34.8 35.1 354 35.7 36.0 36.2 36.4 36.6

total population

Source: Reference [14].
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25 - 35 is decreasing. Another fact is that the percentage of population aged 65 and over
had increased much faster (1.2%) than that of population aged 15 - 64 (0.7%) during
the period 1995-2005. According to LCH, people over 65 are unlikely to take on debt
(this is also confirmed by the distribution of Australian household debt, see Figure 2).
On the contrary, they may bequeath wealth to their children, with which they can pay
off their mortgage. In brief, the negative effect of Australian population may be the re-

sult of the aging society.

5.5. Structural Change in 2000

The positive effect of structural change in 2000 may indicate the impact of the new tax
system introduced in 1999. The main reform in the new tax system was the introduc-
tion of the goods and services tax (GST) which decreased the purchasing power of
household disposable income, perhaps necessitating additional household borrowing
and thus increasing the household debt level. More importantly, the Federal Govern-
ment has implemented a vast array of compensatory policies to help ease the financial
burden on households from the introduction of the GST. A number of these policies
may have contributed to a rise in household debt. Some examples of these policies in-
clude, governmental grants for first-home buyers; tax-exemptions on imputed rental
income and capital gains on sales for owner-occupied property; tax deductible expenses
for investment housing, such as interest and depreciation; off-setting of capital losses
on investments against other income; and capital gains tax on sales of investment
housing at half the taxpayer’s marginal tax rate. All of these policies tend to reduce the
cost of home ownership and encourage households to take on more debt in obtaining
housing assets.

Since the September 11 event in 2001 is very close to the time of the structural
change in the model and it impacted dramatically on the world economy including
Australia, it is arguable that the structural change may be the result of terrorists attacks,
instead of the introduction of new tax system. However, with such a structural change
the coefficient on the dummy variable DT00 should be negative as households tend to
borrow less when economic expectations and levels of confidence are falling. The esti-
mated positive coefficient of DT00 shows the terrorist attacks in 2001 are not responsi-

ble for the structural change in the model.

6. Conclusions

The DOLS estimation results reveal factors affecting Australian household debt. The
growing GDP as an indicator of the increased size of Australian economy has tre-
mendous positive influence, but the increased Australian population which is also asso-
ciated with the size of the economy is found to have a negative effect due to the
changed population structure. The rapidly rising housing prices as indicators of the
booming housing market account for much of the increase in Australian household
debt while the number of new dwellings affects Australian household debt negatively.

The favourable macroeconomic environment manifest in low interest rates and low
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CPI facilitates the surge of Australian household debt, but the unemployment rate is
found to act positively. The enormous foreign capital inflow implied by both the hike of
the exchange rate and the more negative net exports contributes to the rise in Australi-
an household debt positively. The introduction of new tax system and associated com-
pensation package are found to have promoted Australian household debt significantly.

The rapidly rising household debt may stimulate economic growth by increasing ag-
gregate demand while the slowing down of growth of household debt can contract the
economy. This function of household debt can be used to smooth the growth of the
economy: encouraging or discouraging household borrowing at proper phases of eco-
nomic growth. However, since the rising household debt tends to result in economic

instability in the long run, it is desirable to rein in the rapidly rising household debt.
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Appendix 1. Graphs of Time Series

1000 280
900
800 240
700
200
600
500+ 160
400
300 120
200
100 e = —
88 90 92 94 96 98 00 02 04 88 90 92 94 96 98 00 02 04
52 140
48 130
44 | 120
40 110
36 100 +
32 90
28] 80
2A e TT—————— £ R ——
88 90 92 94 96 98 00 02 04 88 90 92 94 96 98 00 02 04
— e
18 11
16 10
14 ] 9|
12 8
10 7
8 6 |
6 5
a — — S —
88 90 92 94 96 98 00 02 04 88 90 92 94 oo 02 04
1e0 21000
150
140 20000
1304 19000 -
120
110 18000
100
17000
90
80 =T To T B —
88 90 92 94 96 98 00 02 04 88 90 92 94 o6 o8 00 o2 04
-2 130
4] 125
-6 120
-8 115 ]
-104 110
-124 105
-14 4 100 4
-16 95 |
= — Lo —
88 90 92 94 96 98 00 02 04 88 90 92 94 96 98 00 02 04

K
20 0:{;: Scientific Research Publishing



X. M. Meng

Appendix 2. The Results of Unit Root Tests*

t-statistics

X t-statistics  Conclusion of ADF . Conclusion of
Variable Level of test (Phillips -Perron .
(ADF test ) test (5% level) test) Phillips-Perron test
es
Level 4.24 unit root 3.51 unit root
DEBT
First difference -3.32 No unit root (10%) —6.06 No unit root
Level 1.45 unit root 1.49 unit root
GDP
First difference -8.02 No unit root -8.02 No unit root
Level -1.72 unit root -1.95 unit root
NDWELL
First difference —4.82 No unit root -4.78 No unit root
Level -1.72 unit root -1.95 unit root
HPI
First difference —4.82 No unit root -4.78 No unit root
Level -2.32 unit root -1.67 unit root
R
First difference -3.99 No unit root -3.96 No unit root
Level -1.18 unit root -1.24 unit root
ER
First difference —4.60 No unit root -7.44 No unit root
Level —-3.81 unit root -1.75 unit root
U
First difference -2.47 No unit root —3.85 No unit root
Level -1.79 unit root -0.84 unit root
NX
First difference -3.16 No unit root —-7.85 No unit root
Level -1.70 unit root -2.24 unit root
CPI
First difference -6.37 No unit root —6.65 No unit root
Level -0.59 unit root -0.65 unit root
POP
First difference -3.11 No unit root (10%) -8.53 unit root

*lags are automatically selected by E-view software to minimize Schwarz criterion.
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Appendix 3. Results of Unit Root Tests with Structural Change*

Variable Items T A k o W Wy a, a,

Coefficient 72 0.71 8 57.5992  79.4065 -74.3534 4.7782 13.6402

Debt
t-value 3.8937 3.3072 -1.4624 6.6699 6.7311
Coefficient 72 0.54 9 14.5268 —-0.0852 -0.3019 —-0.1329 2.5288

R

t-value 28.8042 -0.1166 -0.1973 -7.1953 4.3809
Coefficient 72 0.71 16 —2.2868 —-0.6244 2.9717 —0.1056 2.5648

NX
t-value —3.5943 -0.7214 1.4470 -5.2306 5.7016
Coefficient 72 0.54 14 84.1834 -9.7963 2.1913 0.6122 3.1770

HPI
t-value 47.5773 —3.5863 0.3957 9.1166 6.2784
Coefficient 72 0.10 4 63.6211 —0.8957 3.9201 1.8040 8.5603

GDP
t-value 8.2599 -0.1178 0.4480 13.6744 3.4058
Coefficient 72 0.15 6 90.7220 0.5554 2.1259 0.7632 2.4436

CPIL
t-value 61.4758 0.3886 0.8591 43.2699 3.4969
Coefficient 72 0.21 8 7.6969 4.2986 -1.0096  —0.0970 2.2965

U

t-value 36.9812 13.7334 -1.4204 -17.4201 6.6533

k
*Model for test: Y, =a, + 44, *D +4,*D, + o, *T + o0, *Y,  + Zﬁ *d(Y,,)+¢& . kis chosen so that the p-value on
i=1

B, is more than 0.05 in absolute value and, for 7> &, p-value on B; is less than 0.05.

Appendix 4. Critical t-Values for Structural Change Tests

A= 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1% —4.38 —4.65 —4.78 —4.81 -4.90 —4.88 -4.75 -4.70 —4.41
2.5% —4.01 —4.32 —4.46 —4.48 —4.53 —4.49 —4.44 —4.31 -4.10
5% -3.75 -3.99 —4.17 —4.22 —4.24 —4.24 —4.18 —4.04 -3.80
10% -3.45 —-3.66 -3.87 -3.95 -3.96 -3.95 -3.86 -3.69 -3.46
90% -1.44 -1.60 -1.78 -1.91 -1.96 -1.93 -1.81 -1.63 -1.44
95% -1.11 -1.27 -1.46 -1.62 -1.69 -1.63 -1.47 -1.29 -1.12
97.5% -0.82 -0.98 -1.15 -1.35 -1.43 -1.37 -1.17 -1.04 -0.80
99% -0.45 -0.67 -0.81 -1.04 -1.07 -1.08 -0.79 —-0.64 -0.50

Source: Perron (1989) p.1377.
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Appendix 5. Results of DOLS estimation

Dependent Variable: DEBT
Method: Least Squares
Date: 06/07/09  Time: 18:17
Sample (adjusted): 1988Q4 2005Q4

Included observations: 69 after adjustments

Coefficient Std. Error t-Statistic Prob.

C 1593.225 498.0545 3.198896 0.0027

NDWELL —-0.528233 0.325563 -1.622518 0.1124

HPI 3.581718 1.056949 3.388735 0.0016

R —10.59367 4.842189 —2.187786 0.0344

ER 0.839933 0.221245 3.796394 0.0005

U 8.600992 2.847128 3.020937 0.0043

NX —2.390090 0.820599 -2.912614 0.0058

GDP 9.308742 0.371774 25.03873 0.0000

POP —0.122308 0.030701 —3.983830 0.0003

CPI —6.109054 1.683275 —3.629268 0.0008

D(NDWELL(1)) —0.624961 0.339864 —1.838856 0.0732

D(HPI(1)) 0.024644 1.064469 0.023152 0.9816

D(R(1)) -0.075121 3.624836 —-0.020724 0.9836

D(ER(1)) —-0.399003 0.239615 -1.665181 0.1035

D(U(1)) 5.969554 4.535697 1.316127 0.1954

D(NX(1)) -1.292780 0.818099 —1.580224 0.1217

D(GDP(1)) 5.314939 0.703290 7.557251 0.0000

D(POP(1)) 0.038484 0.079444 0.484416 0.6307

D(CPI(1)) —-0.908136 1.814266 —-0.500553 0.6194

D(NDWELL(-1)) —-0.328415 0.354325 —-0.926876 0.3594

D(HPI(-1)) —1.235681 0.857383 —1.441225 0.1571

D(R(-1)) 8.371518 3.621307 2.311739 0.0259

D(ER(-1)) -0.357710 0.245861 —1.454929 0.1533

D(U(-1)) 10.27233 4.706728 2.182478 0.0349

D(NX(-1)) —-1.250824 0.769740 —1.624995 0.1118

D(GDP(-1)) —-1.527126 0.801560 -1.905192 0.0638

D(POP(-1)) 0.143880 0.076649 1.877126 0.0676

D(CPI(-1)) 4.754399 1.722131 2.760766 0.0086
R-squared 0.999723 Mean dependent var 404.0000
Adjusted R-squared 0.999540 S.D. dependent var 227.4913
S.E. of regression 4.879209 Akaike info criterion 6.298903
Sum squared resid 976.0739 Schwarz criterion 7.205497
Log likelihood —-189.3122 Hannan-Quinn criter. 6.658579
F-statistic 5473.378 Durbin-Watson stat 1.494026

Prob(F-statistic) 0.000000
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Appendix 6. Results of Normality Test

9
Series: Residuals
8 Sample 1988Q4 2005Q4
. Observations 69
6 Mean -2.22e-13
Median 0.114122
54 Maximum 7.089493
Minimum -11.18747
4 nlE Std. Dev. 3.788671
3| Skewness -0.389907
Kurtosis 3.218241
2
Jarque-Bera  1.885254
e ﬂ ﬂ T Probability ~ 0.389603
0 I I
-12 -10 -8 - - -
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Appendix 8. Results of Recursive Coefficient Tests
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