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Abstract

Embedded implicitly within the arguments of Barba & Pivetti (2009) and Cynamon
& Fazzari (2008, 2013, 2014) is a premise relating to the long run relationship between
household debt and consumption. This, along with the emergence of a new macroeco-
nomic phenomena in Australia, namely, rising household debt, serve as the principal
motivation for this investigation. More specifically, the premise alludes to the notion
that: the high levels of household debt will impose persistent and negative impacts on
consumption expenditure over the long run. This thesis thus takes the premise as its
hypothesis and empirically evaluates whether or not this long run relationship at the
aggregate level is negative. The procedure taken in this investigation is to construct
and estimate an aggregate consumption function that incorporates the following main
household balance sheet items: income, wealth (tangible & financial) and household
debt (secured & unsecured). The aggregate consumption function also incorporates
consumer sentiment as a proxy for what Post-Keynesians allude to as ‘fundamental
uncertainty’. The results of this investigation support the premise within Barba &
Pivetti (2009) and Cynamon & Fazzari (2008, 2013, 2014). Household debt is found to
impose statistically significant negative influences on consumption expenditure in the
long run. In light of this, the main conclusion drawn from this study relates to the
fact that the effects of household debt are independent from net wealth. The implica-
tion produced by this suggests that consumption functions only estimating net wealth
effects may be misspecified. Overall, the results are more consistent with Keynesian
interpretations of consumption. The general significance of these results suggest that
household debt is a source for limiting long term aggregate demand growth in the
Australian economy.
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Chapter 1

Introduction and Motivation

Consumption expenditure represents more than simply the largest component of aggregate

expenditure. Behind the consumption expenditure figures lies an elaborate system of dy-

namic patterns of behaviour exhibited by households. In light of this, recourse to official

statistics show that the last three decades have witnessed the development of what appears

to be a new macroeconomic phenomena: rising household debt stocks. In many of the OECD

nations, these accumulated stocks of household debt have raised household debt to income

ratios to new heights and simultaneously presented economists with an additional avenue for

economic research. This thesis ventures through that avenue by examining the possible long

run implications that the large stock of Australian household debt may have on Australian

household consumption expenditure.

The motivation of this investigation is principally derived from the cogent emphasis by Barba

and Pivetti (2009) and Cynamon and Fazzari (2008, 2013, 2014) surrounding the fundamen-

tal effects of household debt. In particular, their arguments specify that: the emergence of

‘lend and spend’ dynamic, spurred on by rising income inequality, caused an unsustainable

household spending boom, which, was the proximate cause of the Great Recession (Cynamon

& Fazzari 2014, p.3). Embedded implicitly within this argument, is a premise suggesting

that the large accumulation of debt will impose persistent and negative impacts on con-

sumption over the long run. The fact that households’ expenditure was largely financed by

debt implies that they are bound to lengthy periods of repayment. This will depress their

ability to consume in the future and hence restrict aggregate demand growth. As such, this

thesis extracts the underlying premise from the arguments of Barba & Pivetti (2009) and

Cynamon & Fazzari (2008, 2013, 2014) and uses it as the hypothesis for this investigation.

In order to test the stated hypothesis, as applied to the Australian case, the resulting main

question to be addressed is: Is the long run relationship between accumulations in aggregate
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household debt and aggregate consumption expenditure negative?

The point of departure in Chapter two is to analyse the characteristics of debt to discern

its effects on consumption expenditure. The main consumption theories are then examined

to add context to the potential relationship. This course of action permits the understand-

ing of the possible functions that debt has within consumption analysis; according to the

different perspectives. The relative income hypothesis (Duesenberry 1949) suggests that

households in certain circumstances are forced to rely on debt due to the compulsions that

social status concerns produce. The ‘ratchet effect’ is also another means by which debt is

used to maintain consumption standards. In contrast, both the permanent income hypothe-

sis (Friedman 1957) and the life cycle hypothesis (Modigliani & Brumberg 1954) posit that

debt is neutral in its effects on consumption in the long run. Debt is used only to alleviate

liquidity constraints that hamper household transitory income in the short run. In addition

to these perspectives, Post-Keynesian consumption theory, with its focus on ‘fundamental

uncertainty’ and ‘procedural rationality’, outlines the basic avenues to which household’s

reliance on debt emerges. The theoretical discussion of debt and consumption involves ad-

ditional factors such as the centrality of current income, wealth and consumer sentiment.

Chapter 2 also proposes a Keynesian framework in contrast to the mainstream consumption

theories to account for the accumulation of household debt.

Following the documentation of the latest household debt trends in Australia, Chapter 3

presents two channels which serve as the basic parameters for explaining the increased debt

stock. The first channel relates to the financial and capital market developments that have

occurred due to the speed and swiftness of the financial de-regulation process. Mason &

Jayadev (2012) claim that the removal of inefficient regulation previously ‘suffocating’ finan-

cial markets has played a most vital role. Financial market development on the supply side

requires demand side activity to initiate increases to the stock of debt. Changing household

consumption norms is cited by Cynamon and Fazzari (2008) as the second fundamental and

complementary channel by which debt stocks have accumulated.

Chapter four advances the discussion by documenting the data used, and the econometric

methods employed, to investigate the long run empirical relationship at hand. This study is

situated in, and concerned only with the relationship at, the macroeconomic level. As such,

a long run aggregate consumption function will be constructed. It includes the following ex-

planatory variables: disposable income, wealth (tangible and financial) and household debt

(secured and unsecured). Consumer sentiment is also incorporated into the consumption

function. Its main purpose is to proxy for what Post-Keynesians allude to as ‘fundamen-

tal uncertainty’, which is a ubiquitous characteristic of modern economies. In doing so,

3



this thesis contributes to the literature by providing an insight into how debt may affect

consumption expenditure through household psychology.

Johansen (1991) system co-integration tests identify a single co-integrating relationship

amongst the explanatory variables. Dynamic OLS (DOLS), as proposed by Stock and Wat-

son (1993), is the central econometric method used to capture the long run movements that

household debt may inflict on aggregate expenditure. DOLS involves regressing aggregate

consumption on the levels of the contemporaneous values of the explanatory variables and

the leads and lags of their first differences. This method is suitable, principally because of its

compatibility with (1) removing dynamic sources of bias such as simultaneity, endogeneity

and the short sample size i.e. 1988:09 -2014:03, (2) the leads and lags removing serial corre-

lation (3) the single co-integrating relationship discovered amongst the explanatory variables

and (4) the application of Newey-West standard errors in accounting for heteroskedasticity.

The results in Chapter 5 indicate that, the DOLS estimators of the coefficient on the response

of household debt are significant and negative. Thus, according to the specified form of

the aggregate consumption function, a persistent and negative long run relationship exists

between household debt and aggregate consumption. In other words, the results presented

here, support the hypothesis of the study, which in turn has the effect of lending weight to the

analysis by Barba and Pivetti (2009) and Cynamon & Fazzari (2008, 2013, 2014). However,

the main conclusion drawn from this study is the presence of an asymmetry between the

effects of net wealth on the one hand, and the effects of gross wealth and household debt on

the other. Although, net wealth is significant in the long run, the coefficients on gross wealth

and household debt are also significant. Moreover, these coefficients are significantly different

from one another. This implies that the effect of a change in net wealth on consumption

through a change in gross wealth is different from a change in net wealth through a change

in household debt. Such a result, suggests that the practice of estimating only the effects

of net wealth, may not be justified since it assumes that household debt does not have an

independent influence on consumption. In other words, this study shows that household

debt has effects independent of net wealth and thus consumptions functions that specify net

wealth as one of the explanatory variable may be misspecified.

Sensitivity testing of the DOLS estimates using Fully modified ordinary least squares (FM-

OLS) were conducted and the main conclusions were reproduced. This suggests that the

main results of the study were not unique to DOLS. Alternative econometric methods can

be used to generate consistent estimates of the macrodynamics of household debt and con-

sumption. Although, the results of the coefficient and residual diagnostics support the main

4



conclusion, the estimates suffer from a number of notable limitations. Firstly, the Akaike

Information Criterion (AIC) was not able to specify the optimal length of leads and lags of

the DOLS estimates. An insufficient number of observations, due to the small sample size

was found to be the cause of a suboptimal number of leads and lags. Sub-sample analysis was

also restricted given the data size. The data used for estimation excludes income inequal-

ity; household demographic distribution and household debt distribution. Consequently, the

magnitudes of the household debt estimates should not be taken too literally. The linear

form of the consumption function indicates that the marginal effects of household debt on

consumption are constant. Increases and decreases of the same magnitude in the aggre-

gate stock of household debt impose identical effects on consumption in the long run. Such

points only serve to be mere simplifications of a much more complex Australian macroecon-

omy where non-linearity of effects is the more probable property of the macrodynamics of

household debt.

Whilst the results of this investigation support the hypothesis posed, they contain general

significance for the economic literature on consumption. A direct testing of the premise in

Barba & Pivetti (2009) and Cynamon & Fazzari (2008, 2013, 2014), in effect, amounts to an

indirect test of the standard permanent income hypothesis. If household debt was found to

be insignificant in the long run, then the results indicate some evidence supporting the claims

of Friedman (1957). His arguments claim that in the long run, only permanent income deter-

mines consumption. Meanwhile Hall (1978) also noted that aggregate consumption follows

a random walk. Since household debt and consumer sentiment were identified as significant

factors, the arguments of the standard permanent income hypothesis are questioned. The

results in this study are more consistent with the Keynesian interpretation of consumption,

especially since sentiment was found to be a significant factor affecting long run aggregate

consumption behaviour.
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Chapter 2

Literature Review

The aim in this chapter is to analyse and understand the theoretical relationship between

debt and consumption expenditure. This is achieved by dividing the literature review into

three sections. Section 2.1 illustrates the properties of debt as a means for discerning its

potential impacts on consumption expenditure. The subsequent section examines the main

theories of consumption to ascertain the context surrounding the use of debt by households

and the patterns that ensue. Finally, section 2.3 highlights the limitations and inconsis-

tencies of the standard permanent income and life-cycle hypotheses in explaining recent

household debt trends. A Keynesian framework is offered as an alternative to comprehend

why households have raised their stocks of debt. The literature discussing the accumulation

of debt and its possible effect(s) on consumption expenditure are then evaluated. The U.S.

case is predominantly used due to the shortage of Australian studies in this area of research.

A description of the originality and the contribution of this thesis to the economic literature

concludes this chapter.

2.1 The Nature of Debt

A fundamental understanding of the accumulation of debt requires an investigation of its

basic element: a single instance where the household has borrowed. Debt arises through

the utilisation of credit, which is a financial instrument. The utilisation of this instrument

creates a commodity. However, this commodity is not one that imparts similarity with

“regular” commodities. It has a unique set of characteristics. What makes it fundamentally

differ from a regular commodity? An example will illustrate this difference. Suppose that

an individual goes to market to purchase a given commodity, say, a bushel of apples, which

costs $10. Once the individual has signalled their intention to purchase the bushel, the owner

consents to the relinquishing of ownership. Immediately following this, the purchaser has

6



incurred a liability equal to $10 of which he is relieved of following his handing over of the

fixed sum of money to the owner. The bushel of apples is then later privately consumed and

the physicality of the object (i.e. the apples disappear).

In the case of credit however, even though it has been “consumed” it does not disappear

but rather the sum of money representing the credit gets transferred to a third party. This

is the first basic difference between credit and “regular” commodities, namely that credit is

intangible or fictitious. Money in this case cannot be consumed since it is used to value the

amount of credit. Thus, since credit is realised as a sum of money it can be used repeatedly

á la Keynes’ (1937) specification.1 In the event that credit has been issued, the borrower

acquires a stock of debt (representing credit through a sum of money) of amount $X. Not

only does this need to be returned but also provisions have to be made for the use of the

credit which come in the form of interest payments on the principal $X. The repayment for

the provision of the service is not fulfilled immediately but rather in a series of payments

overtime. Thus, although $X has been borrowed the two factors contribute to the debt being

owed. The first is the principal $X and the second is $I, where $I is the sum of the present

value of the interest expense on the debt.

The purpose of debt is for financing the increase of consumption, yet debt suffers from the

ultimate contradiction. At the same time that it increases consumption it has the impact

of decreasing consumption because debt repayment is a commitment made by households

which comes from their income. Debt thus has, both a positive and negative impact on

consumption. However, which dimension will dominate, if any? This is primarily contingent

on the economic context, along with the quantitative and qualitative changes in accumulation

Kim et al. (2012b, p.3).

2.2 The Role(s) of Debt in Theories of Consumption

The previous section illustrated the features of debt devoid of its place in specific economic

contexts of household behaviour. This is rectified by considering the role debt plays in the

main theories of consumption.

1Keynes (1937, p.247) actually claimed, albeit in a different context, that ‘the same finance can tackle
one investment after another’. However, finance and credit are similar terms for this illustration and does
not invalid the argument.
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2.2.1 Genesis: Keynes and the General Theory 1936

The publication of The General Theory of Employment, Interest and Money (1936), heralded

the first systematic attempt of theorising about consumption in a macroeconomic context.
2 Keynes focussed on the short run period as a means for identifying the elements that

determine and give rise to changes in consumption. The basic element crucial for realising

consumption expenditure was disposable income. Under the assumption of a relatively con-

stant propensity to consume, Keynes claimed the general relationship and functional form

between current income and consumption as:

the fundamental psychological law, upon which we are entitled to depend . . . from our
knowledge of human nature and from the detailed facts of experience, is that men are
disposed, as a rule and on the average, to increase their consumption as their income
increases, but not by as much as the increase in their income (Keynes 2006, p.66).

Consumption behaviour takes this form because human habits are considered fixed in the

short run. When income possesses the property of stability ‘as a rule, the amount of aggregate

consumption mainly depends on the amount of aggregate income’ (Keynes in Thomas 1997,

p.148). Keynes also determines that in the long run, consumption is affected by subjective

and social incentives where human habits change to incorporate new social conditions and

developments (Keynes 2006, p.73).

2.2.2 The Relative Income Hypothesis (1949)

The relative income hypothesis (Duesenberry 1949) posits that consumption has social and

psychological foundations which extend into two domains. In the first, Duesenberry (1949)

argued that the ‘demonstration effect’, is the basic mechanism that influences consumption.

It is based on (1) household preference interdependence, geared towards social distinction

and (2) consumption behaviour emulation to maintain or increase their social status (Mason

2000, p.555). Consequently, a household’s consumption expenditure is, not conditional on

income to the extent that it is, dependent on income relative to other households (Alvarez-

Cuadrado & Long 2011, p.1489). Thus,

for any given relative income distribution, the percentage of income saved by a family
will tend to be a unique, invariant, and increasing function of its percentile position
in the income distribution. The percentage saved will be independent of the absolute

2Four theories arose from the context the General Theory provided. See Appendix A for a brief account
of the cause that led to the emergence of these theories.
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level of income. It follows that the aggregate saving ratio will be independent of the
absolute level of income (Duesenberry 1949, p.3).

An example will illustrate this point. Given a simplified economy with 2 households: the

first has a marginal propensity to consume (MPC) of 0.7 and an income of $100, whilst

the second has an MPC of 0.9 and income of $40. Total expenditure is then 0.7($100) +

0.9($40)= $106 and total savings is $34. The savings rate in this economy is 0.243%. Suppose

incomes economy-wide increased by 10%. Since the MPCs of both households remain the

same (such that households maintain their position in the consumption hierarchy) total

expenditure is now 0.7($110) + 0.9($44)= $116.60 which is $10.60 higher. Meanwhile, total

savings in the economy increases to $37.40, but the savings rate remained at 0.243%.

Household consumption is inclined to increase according the relative income hypothesis. In

some cases, these increases are independent of price changes (Mason 2000, p.555).

Duesenberry’s (1949) analysis of income relativity also relates to the circumstances com-

pelling households to rely on debt. For instance, unequal changes, both direct and indirect,

in the income distribution may arise. Households whose relative standing decreases from this

change feel compelled to rectify this mishap. Since households are assumed to prefer not

to relinquish their established positions in the consumption hierarchy, debt facilities are an

avenue compensating for income inequality. 3 Debt thus appears to be an avenue allowing

the household to maintain level of expenditures with their reference group.

The second component of the relative income hypothesis is the ‘ratchet effect’ and has a

major bearing on consumption levels. It relates to the proclivity of a household’s current

consumption level being influenced by their peak income level in previous periods. Duesen-

berry (1949) explains this to be:

‘The fundamental psychological postulate . . . is that it is harder for a family to reduce
its expenditure from a higher level than for a family to refrain from making high
expenditures in the first place’ (Duesenberry 1948).

Hence, increases in income are necessarily followed by increases in consumption expenditure,

whilst decreases in income are not accompanied by a similar decrease in expenditure. This is

because habits are inevitably formed at the highest income level and bear a rigid significance

on consumption levels for present and future periods. Should the subsequent declines in

3Personal savings is another, however, unlike debt, savings are likely to be exhausted more quickly and
hence debt is more likely to be the pragmatic option.
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income be excessive, households will be forced either to de-cumulate savings or rely on debt

to finance their rigid level of consumption until their income rises. Otherwise, the reliance

on debt may be somewhat indefinite in order to ‘keep up with their previous selves and the

Joneses’.

2.2.3 The Permanent Income Hypothesis (1957)

Friedman (1957) states that households are forward-looking and, as a result, aim to maximise

the present and future value of utility by lengthening their horizons to make their objective a

long run solution. Households thus, only consider the level of their permanent income when

deciding their stream of consumption, as opposed to focussing on the short run. Permanent

income is defined to comprise of the summation of the present value of expected total future

wealth and labour income. Complementary to this, is the effort by households to incorporate

a series of lifetime of changes in salary, the price level and income taxation rates into their

calculations when making consumption decisions. Once determined, the household perma-

nently consumes a constant proportion of its permanent income per period as represented in

equation (2.1). The factor of proportionality, k, is the average propensity to consume from

permanent income. Friedman (1957), argues that, k, is contingent on; tastes and preferences,

u, ratio of assets to permanent income, w, and the real interest rate r. 4

cp = k(r, w, u)yp (2.1)

In addition to this, equations (2.2 and 2.3) show that consumption c and income y have

transitory components; ct, yt respectively. These correspond to the temporary fluctuations

that occur in the short run whilst their long run average values are zero as shown in equation

(2.4). Furthermore, the temporary components are independent of the permanent compo-

nents. Households thus do not respond to temporary but rather permanent changes.

y = yp + yt (2.2)

c = cp + ct (2.3)
∞∑
i=0

cit −
∞∑
i=0

yit = 0 (2.4)

4The permanent income hypothesis (1957) explains consumption which is contrasted from consumption
expenditure. Consumption refers to the use of durable goods which generate consumption services for
multiple periods following the period of their purchase. Consumption expenditure on the other hand, simply
refers to the sum of money used to purchase any consumption good.
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Friedman (1957) notes that in the short run, household income may fluctuate to a degree

that they are rendered as liquidity constrained. As such, access to perfect financial markets

allows households to borrow to overcome this constraint and maintain the smoothness of

their consumption. The assumption of perfect financial markets also implies that households

regardless of their position on the default risk continuum can access the most diverse of debt

facilities and are not constrained by the amount they can borrow. In the following periods

where transitory income is higher, the debt is simply repaid. Since debt is used only in the

short run, it is considered as a neutral tool for the household since it does not feature in

their long run considerations (Kim et al. 2012a).

2.2.4 The Life Cycle Hypothesis (1954)

The life-cycle hypothesis, proposed by Modigliani and Brumberg (1954), bears resemblance

to the permanent income hypothesis in shaping a household’s consumption. It specifies

a context such that rational and forward looking individuals choose when to spend their

lifetime resources according to their tastes (Deaton 1992, p.3). More specifically, permanent

income is determined over the course of the life-cycle. The individual’s wages from his career

profession predominantly determines his permanent income and, in turn, plays a central role

in shaping the level of consumption over the life cycle. This context sheds light on the role

that debt plays in the life-cycle hypothesis. Figure 2.1 presents a standardised illustration

of the life cycle.

Figure 2.1: Life Cycle Model (a)

(a) The change in the consumption to income ratio throughout the life-cycle is because of the hump-shaped
pattern of income (Bayar & McMorrow, p.10).Source: Made by the author.
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During the early stages of the life-cycle, the individual has a rational estimate of his per-

manent income and as a result, a level of consumption is stipulated. It is also assumed

that the individual wants to maintain this level of consumption throughout his life. Yet the

constraint prohibiting his objective manifests itself through the shape of the income profile

which varies extensively with his age. In order to achieve the stipulated consumption path,

the individual initially borrows when income is both relatively low and fluctuating exten-

sively. Once income is sufficiently large during the middle stage of the cycle, the debt is

repaid with the remaining net debt income allowing savings to accumulate.

Concurrently, a stock of wealth is accumulated through the purchase of financial assets. At

the final stage of the cycle, the savings and wealth that are accumulated from the assets

are sufficient enough to compensate for the decrease in income and simultaneously finance

the desired level of consumption through dis-saving during the post-retirement period. At

the end of his life the individual exhausts his life-time resources and by virtue of this: the

present value of current and future utility was maximised, subject to the inter-temporal

budget constraint. Thus, the role Modigliani and Brumberg (1954) assign to debt is its

power in alleviating liquidity constraints that dominate the household in the early stage of

life. Since permanent income is the driving force for consumption in the long run, debt does

not appear to feature at all in the household’s long run consideration.

2.2.5 Post-Keynesian Theory of Consumption

Post-Keynesian analysis commences from the recognition that ‘fundamental uncertainty’ is

an unavoidable characteristic of monetary economies. 5 Subsequent effort is then directed

towards analysing the economic context in which agents make decisions under fundamental

uncertainty. It is defined as the ignorance imparted by the economic agent ‘of the available

courses of action or of the extent of future states of the world. Such a form of uncertainty

leads to unknown probabilities, or...non-measurable probabilities’ (Lavoie 1992, p.44). The

question that naturally follows is how can agents be considered as ignorant? Two main

factors contribute to the result of ignorance from uncertainty: (1) modern economies are

overwhelmingly complex with many interacting variables creating multitudes of combina-

tions and permutations of outcomes that affect agent behaviour. Knowledge regarding pos-

sible future states of the economy is effectively unobtainable and (2) agents exhibit traits

5A monetary economy differs from of what is commonly referred to as the ‘real’ economy. In a monetary
economy, money is not neutral and can influence agents expectations and behaviour.
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of cognitive scarcity, which prohibits them from being able to process large amounts of in-

formation. Uncertainty also leaves open the possibility for agents being unable to identify

relevant information such that a disparity lies between accumulated information and relevant

information. The information that agents can thus gather and process is typically confronted

with questions surrounding the degree of confidence that agents derive from it which ties

into the extent of its credibility for seeking desirable outcomes.

How does this relate to household debt and consumption expenditure? Given fundamental

uncertainty, households are compelled to adopt rules and norms of behaviour, which from

their perspective create a context of certainty that allows them to make functional decisions

(ibid p.51). The exact composition of these rules and norms is predominantly influenced by

the household’s given reference group in a specified epoch. Hence, the use and reliance on

debt is not necessarily a default characteristic of households, but rather one that is adopted

overtime in correspondence to the change in attitudes and norms. In most cases, debt was

used, yet only for the purchase of expensive items such as durable goods. This represents

a one time and only usage of debt. For all other purchases, prevailing norms and attitudes

in previous epochs was to rely on disposable income. It is therefore possible that during the

past, households were indeed liquidity constrained. Yet because they perceived disposable

income as the only acceptable norm they did not actually perceive this as a limitation and

would accumulate savings to finance expenditure.

The nature of these norms are constructed according from the principle of ‘procedural ratio-

nality’ which is a mode for behaviour. It states that reasonable behaviour is generated from

processes the agent has internalised (Simon 1976 cited in Lavoie 1992, p. 51). In light of the

external and internal constraints, adopted norms and rules allow for the ability of households

to reach decisions effectively and thus internalise the norm. In certain cases norms could

take the form of a household modifying its norms with no external influences or norms could

be households imitating the decisions of others. In the latter, these others are perceived to

have a strong social standing whereas the imitating households cite their lack of confidence

in their own judgements as a reason for passive choice decision. This would thus be one

possible channel through which households succumb to the allure of fads such as the use

of credit cards for consumption purchases, as in the manner highlighted by Cynamon and

Fazzari (2008). Post Keynesians also emphasize consumer confidence as a key determinant

of consumption behaviour. Here, the use and level of debt is largely contingent on the ex-

pectations about the future state of the economy. Should strong economic conditions prevail

and confidence is high regarding the future, the household will find it somewhat justifiable

to according to ‘procedural rationality’ to access debt facilities vice versa.
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2.2.6 Prècis of the Role of Debt in Consumption

The theories of consumption have demonstrated the cases when debt is used: (1) to support

a household in its quest to maintain (or possibly improve) its position in the consumption hi-

erarchy especially in cases of increased income inequality (2) to alleviate liquidity constraints

caused by an inadequacy of current income and (3) simply because norms and attitudes have

evolved making it a procedurally rational act in certain consumption contexts. Whilst in-

sightful, these theories are limited to instances of borrowing and must be further examined

to explain the why there has been a sustained accumulation of household debt in the OECD

nations especially in the Australian case. The section below deals with this issue.

2.3 Debt Accumulation & Aggregate Consumption

2.3.1 Limitations of the Permanent Income/Life-Cycle Framework

The predominance of the permanent income and life-cycle frameworks in analysing long run

aggregate consumption behaviour produces questionable results. These questions arise on

theoretical and empirical bases. For instance, since all households are assumed to be ratio-

nal and forward looking entities (consuming from permanent income), homogeneity is the

naturally derived characteristic. As such, they are analysed through a representative agent.

This agent maximises the present and future value of lifetime utility by adopting an inter-

temporal consumption approach (Bayar & McMorrow 1999, p.7). According to Hall (1978)

these assumptions imply that the behaviour of aggregate consumption is contingent only on

unexpected changes in permanent income. The first order conditions of the representative

agent’s utility maximisation problem yields the following Euler equation6:

EtU
′(Ct+1) =

(
1 + δ

1 + r

)
U ′(Ct) + εt (2.5)

In the special case where the interest rate, r, and time preference, δ, are equal, (2.5) becomes

EtCt+1 = Ct + εt (2.6)

4Ct = εt (2.7)

6Equation (2.5) is interpreted as the marginal rate of substitution between current Ct and future con-
sumption Et(Ct+1) that maintains a constant utility and εt is an idiosyncratic error term that is normally
distributed with a mean of 0. In order to smooth consumption the two sides are required to remain equal.
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As an aggregation from the micro level, household debt appears to play no role in determining

aggregate consumption in the long-run. However, criticisms of the assumptions behind

equations (2.6) & (2.7) arise that are related to the concept of the representative agent. An

implicit implication of the representative agent is that he exists to represent the aggregate of

individual agents at all times and across all economic scenarios. This ought to be interpreted

as the characteristic of ‘unconditional consistency’. Thus, if the representative agent is

consistent then, by definition, there ought to be no cases whereby the representative agent’s

choices do not coincide with, and hence represent the individual agents choices. Jerison

(1984) provides a contrasting case illustrating an inconsistency between the representative

and the aggregate of individuals. For complementary purposes refer to Figure 2.2. Jerison

explains as follows:

‘Two individuals, a, who has solid indifference curves, and b who has dashed (indiffer-
ence) curves, are faced with the same budget constraint AE, and they make choices ya
and yb respectively. When their budget constraint is given by BD they choose xa and
xb respectively. Their aggregate choice in the first situation is given by y lying on the
aggregate budget constraint BF and in the second x lying on the budget constraint
CE. Now it is easy to see that the ‘representative individual’ whose indifference curves
are given by the heavier solid lines does indeed make the same choices as the sum of
a and b’s choices. However, this representative prefers y to x whilst a prefers xa to ya
and b prefers xb to yb’ (Jerison 1984, cited in Kirman 1992, p. 124).

Figure 2.2: Constrained utility maximisation example
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How then can a conclusion about aggregate consumption be accurately obtained when the

choices that the representative agent makes may not necessarily correspond to those he

represents?

Another limitation of the representative agent, which being constructed on the basis of utility

maximisation, is in effect a static entity. According to Veblen, ‘marginal utility theory offers

no explanation of a movement of any kind, being occupied with adjustment of values to

a given situation (Veblen 1909, p. 620). Secondly, the use of the representative agent,

who exhibits rational and unprejudiced behaviour in response to all economic conditions,

presents additional constraints. Under close examination, it would entail that individuals

were equally clear sighted in periods of intensive economic volatility, for example, such as

in the Great Depression compared to periods of sustained economic growth. Studies such

as Malmendier and Nagel (2011) provide evidence of differing behaviours following notable

event such as the Great Depression.

The prevalence of ‘fundamental and unmeasurable uncertainty’ in economic life implies that

‘dynamic’ utility maximisation is not a realistic or even possible framework (Lavoie 1992).

As a result, calculations of permanent income underpinning the life-cycle hypothesis cannot

be obtained and cannot be a driving force behind consumption. Even supposing that per-

manent income can be calculated, Morley (2007) suggests that consumption adjusts slowly

to permanent income when subjected to volatility. The reason suggested for this result is

from the presence of habits in consumption. In summary, these points highlight elements of

inadequacy of these frameworks in evaluating the macrodynamics of consumption.

On a second note, there are two instances limiting the applicability of this framework and

expecting it to hold, such that it gauges the behaviour of aggregate consumption. The first

case relates to two empirically situations in the Australian context. Firstly, household debt

to income ratios, post-global financial crisis, in Australia rose to 175-180%. How can the

permanent income and life cycle hypotheses reconcile with this fact? Do liquidity constraints

alone provide a reasonable explanation for households being leveraged to this extent? It

seems highly unlikely that fluctuations in current income alone can result in households

using debt to this extent. This fact points towards the possibility of alternative economic

and social forces, and hence different household behaviour, being at play.

Furthermore, the legitimacy of the standard illustration of the life-cycle in Figure 2.1 is

called into question by the statistics in Figure 2.3. Not only are households borrowing at the

the early stages of their lives, but are also borrowing in large sums during the middle and

latter stages of their lives. In addition, these debt holdings have also accumulated between
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2002-10 for all but the lowest and highest age groups. Thus, whilst being able to conform

to the ideals of utility maximisation the permanent income/life-cycle hypotheses fall short

of producing a convincing explanation of why households since the 1980’s have continuously

increased their debt holdings.

Figure 2.3: Mean Australian Household Debt Values for Age Groups

In $000’s in 2010 prices. Source: RBA Household Balance Sheets-Distribution E3.

2.3.2 A Keynesian Framework for Explaining Household Debt Ac-

cumulation in Australia (1980- present)

One procedure that overcomes the limitations cited above is to posit that consumption is a

social process with sets of heterogeneous households (Cynamon & Fazzari 2008). The prop-

erties of these households include (1) endogenously determined preferences partly contingent

on other households’ preferences (ibid) and (2) can alter their behaviour from sources em-

anating from society (Ravina 2007). These households would not maximise a static utility

function by consuming from permanent income. Rather, they would depend on simple norms

such as consuming from current income and wealth.7 Furthermore, the presence of ‘funda-

mental uncertainty’ is the principle cause behind imposing this basic overarching structure

7Other studies focus on the importance factors influencing current household budget constraints. For
example, Wilcox (1989) and Parker (1999) find household responses as dependent on changes to welfare
payments, Souleles (1999) demonstrates the affect that income tax returns alter the consumption from
disposable income, while Shea (1985) notes the impact of union membership on wages.
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on their behaviour (Akerlof 2007, p.8). The predominant reliance on current income results

in households succumbing to liquidity constraints arising from general fluctuations in income

(or expectations of such). Inter-household competition, to attain prestigious social status

positions, can also render households constrained if required expenditure levels are greater

than that of income levels. 8

On that basis, the role of debt can be one of substituting for the inadequacy of the income

across the life-cycle in supporting household consumption. On another level, the ‘heights’ of

the significant points in the income profile, as mostly determined by the wages, contribute

to the likelihood that the household will rely on debt to achieve their consumption level.

What then, gives rise to the insufficiency of income and hence high debt accumulation, so

much so, that debt has been required to address incomes’ inadequacy? Consumption in this

case would only be a partial answer. Rather, the standard of living, conceived of as the

‘desired level of consumption’, manifested through consumption that sets the parameters for

reliance on debt. Barba and Pivetti (2009) propose a similar argument. They believe ‘living

standards’ tend to determine consumption levels rather than real wages, with the corollary

that workers’ consumption is inelastic with respect to relative reductions in the real wage

(Barba & Pivetti, 2009 p. 125). Enhancing this process is the relative stagnation of real

wages. Thus, if the ratio of desired consumption to income is insufficiently high from the

households perspective then reliance on debt will persist.

Figure 2.4: Mean Australian Household Debt Values for Income Quintiles (a)

(a) In 000’s of September 2010 prices. Source: RBA Household Balance Sheets-Distribution E3.

8Campbell and Mankiw (1989), find the proportion of U.S households whose consumption rely excessively
on current income to be 40%. Flavin (1981), Hall and Mishkin (1982), Bernanke (1984, 1985), Jappelli and
Pistaferri (2010) and Attanasio and Pavoni (2011) also highlight the ‘excess sensitivity’ of consumption to
changes in current income.
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The second source for the accumulation of debt across the life-cycle relates to the persistence

and intensity of relative consumption concerns. Figure 2.4 shows that the low to middle-

income households have, on average, increased their stocks of debt overtime. This indicates

an attempt by low to middle income households keeping up with the consumption lifestyle

of the high income households through imitation, which ‘is essentially based on the ‘social

visibility’ of consumption’ (Barba & Pivetti 2009, p. 122). The increase in debt is mostly

attributable to the willingness of families to purchase houses with rising prices. According

to the ABS this behaviour maintained the national home-ownership rate at 70% (Australian

Bureau of Statistics 2010). In some cases, neighbours are considered to be negatives when

one obtains prestige at the expense of another, as highlighted by Luttmer (2005). Ravina

(2007) also identifies a strong empirical presence of inter household imitation. She finds

that the level of credit card expenditures is influenced by the consumption patterns of the

reference group, who produce Veblen effects. Relative consumption accounts for 29% of the

consumption of a imitating household. Once these habits have fully developed they represent

half of the household’s previous consumption (Ravina 2007, p. 25).

An additional trigger for the debt accumulation process was degree of household confidence

about the economy’s performance. Consistently strong growth of the Australian economy

from the mining sector raised sentiment throughout the economy. In turn, this produced

positive household perceptions regarding the future state of the economy. Consequently,

households interpreted this a reason for utilising debt facilities to achieve higher living stan-

dards and main status levels (Meng et al. 2011 p.16). 9 Aided by increases to wealth from

house prices, (Williams 2009) the use of mortgage equity withdrawals rose and resulted in

Australian households increasing expenditure from 2.78 to 4.35 cents per dollar change in

wealth between 2003-10 (Windsor et al. 2013, p. 23). 10 Meanwhile, Dvornak and Kholer

(2003) claim that non-housing consumption increased by 3% for every percentage increase

in wealth. 11

Based on this account, the elaborate patterns behind consumption expenditure involve (1)

interaction of sets of heterogeneous households through relative consumption and status

9Sentiment as represented by the Westpac Melbourne Institute Consumer Sentiments Index.
10Debelle (2004, p.3) argues that there may be an issue of circularity. Rising mortgage debt levels have

the tendency to raise house prices relative to household income levels, which then raises the borrowing
of households who want to purchase housing in the following periods. This process would be repeated
persistently.

11Consumption did not however mirror financial wealth effects from high capital gains on stocks between
2001-03 (Fisher & Voss 2004, p.371).
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concerns, (2) an increased living standard financed through mortgage equity withdrawals

(Cynamon & Fazzari 2013) (3) the purchase of the latest consumer goods utilising credit

cards and (4) being fundamentally contingent on household psychological factors. This is

contrasted to the representative agent situation that does not allow for interaction but rather

an implicit independence between homogeneous agents who do not incorporate sentiments

into their consumption behaviour.

2.3.3 A Caveat

Now that the stock of household debt has been analysed through a Keynesian framework,

a few conceptions must be made explicit in relation to its basic property. The manner in

which the aggregate stock of debt is conventionally portrayed conveys imagery of a large

and economically imposing static body. Yet, this is a mistaken and not an objective view.

Section 2.1 has outlined that the fundamental nature of debt is associated with consistent

repayments over a specified period. This naturally causes the stock of debt to decrease.

However, simultaneous to this, are occasions whereby increases to the stock of debt occur

from households need to borrow. Thus, at any one point in time there are both subtractions

and expansions to the aggregate stock of debt. This represents dynamism and not a ‘static-

ness’ as a property of the accumulation of debt. In cases such as Australia and the U.S.,

whereby the aggregate stock of debt has increased, this would be on net terms i.e. net

increases. What then are the long term effects of household debt on consumption, if any?

Is it as per the claims permanent income hypothesis? This is dealt with below.

2.3.4 Empirical Literature on Household Debt

The emphasis in the literature, especially by Barba and Pivetti (2009) and Cynamon and

Fazzari (2008, 2013, 2014), focus on the inevitability of the negative impacts that debt

imposes on consumption and hence aggregate demand. In particular, their arguments specify

that: ‘rising U.S. income inequality spurred a ‘lend and spend’ dynamic, causing a household

spending boom which was the proximate cause of the Great Recession’ (Cynamon & Fazzari

(2014, p.3). The fact that households are obliged to repay debt will depress their ability

to consume and hence negatively affect aggregate demand. Furthermore, the de-leveraging

phase sparked by the debt overhang on consumption is considered to continue for years

(Dynan 2012, p.299). Kim et al (2012a) estimate a set of consumption functions to identify

the behaviour of U.S. household debt over the long run. Aggregate consumption was found

to be reduced between 0.085 to 0.178% for every percentage increase in the debt burden

(Kim et al. 2012a, p. 16).
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This is contrasted to the results in Schmitt (2000). Her study specifies Granger-causality tests

using U.S. economic indicators such as GDP on rising consumer debts during the 1980s and

90s. She finds evidence that increased repayment burdens impose no reduction in consumer

spending and hence concludes that future recessions are not inevitable manifestations of

excessive debt accumulations. Instead, household debt is perceived to expand and not depress

economic activity. 12 However, these results neglect measures of debt concentration amongst

households. The reason for persistent expansion of economic activity may not be so much the

result of debt being used as from a host of other economic factors. In any case, once credit is

accessed ‘it is no surprise that...credit is correlated with consumption [so] that [after] fixing

income, debt will increase with consumption contemporaneously’ (Ludvigson 1999, p. 434).

However, Coulibaly & Li (2006) find that the level of consumption during the periods of de-

leverage remains unchanged even after the last mortgage payment is made. The additional

income is allocated to different forms of savings which indicates evidence against the notion

that consumption should immediately increase following the last debt repayment.

On the other hand, Black and Morgan (1998) claim that households with relatively low in-

comes are more likely to hold unskilled employment positions, which vary cyclically. Sudden

changes to costs of debt repayment result in increased financial distress. 13 Zeldes (1989)

claims that the expectation of these liquidity constraints in the future will reduce consump-

tion expenditure in the present by households, which come on top of the reductions brought

about by debt repayments. In some cases, defaults rise which spread throughout the economy

and hence reduce the expansion to a recession. Baker (2014) finds supplementary evidence

to support this view. His simulation based study suggests that debt negatively impacts con-

sumption through income shocks. For the most highly indebted households (coincidentally

with low income), are found to reduce consumption by 25% following a one time negative

shock to income. This point illustrates the degree debt repayment sensitivity by low income

households in the U.S and the role that broad economic conditions can play in exacerbating

periods of debt fuelled growth into a recession as in 2007-09.

There however need not be income shocks or sudden changes in economic conditions that

negatively affect consumption by highly leveraged households. Murphy (2000) reveals a

consistent inverse relationship exists between a household’s debt service ratio and aggre-

gate consumption expenditure on durable goods. Once a household reaches an individual

12Granger causality tests are conducted to infer whether the trends and patterns in one time series (e.g.
household debt) are repeated in another series (e.g. consumption) albeit with a lag. Should such a pattern
be observed it implies that the past values of debt help to predict the expenditure.

13Johnson & Li (2007, p. 26) suggest that spending by households with high debt service ratios (DSR) are
no more sensitive to income fluctuations than for households with a lower DSR. This implies that household’s
ability to smooth their consumption over time is unaffected.
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specific debt threshold their discretionary expenditure reduces even though the household

remains liquidity constrained. Finally, Buiter (2010) suggests that, consumption arising

from mortgage equity withdrawals (MEW) cannot be maintained following further house

price increases. Long run expenditure has to decrease due to the household’s debt repay-

ment obligations and because the residential properties has are been used up as collateral.

Additional price rises during the long run will not be met with rises in consumption.

2.4 Contribution of Thesis to Literature

As mentioned above, the emphasis by Barba & Pivetti (2009) and Cynamon & Fazzari (2008,

2013, 2014) suggests that the large accumulation of household debt will impose persistently

negative influences on consumption expenditure in the long run. These studies are theoreti-

cally based analyses of the U.S. case with no associated econometric methods being involved.

Thus, by taking the premise within their arguments, this thesis adds to the literature by

empirically testing whether their claims are valid in the Australian context. In order to

confirm or deny the stated hypothesis, the resulting question to be addressed is:

Is the long run relationship between accumulations in aggregate household

debt and aggregate consumption expenditure negative?

The Australian case is equally significant as a topic of investigation, since it holds a degree

of similarity to the U.S. context in the following areas (1) aggregate household debt stocks

have consistently increased since the 1980s and mean household debt to income ratios are

higher than in the U.S., (2) the national savings rate up until 2007 was close to zero and

(3) the concentration of debt is situated more towards the highest income groups (Wilkens

& Wooden 2009). There are several further sources of originality within this investigation

which adds to the literature. These include:

(1) extending the set hypothesis to the Australian context. There currently is a deficiency of

macroeconomic studies of household debt and consumption in Australia. The majority of the

recent literature focuses on household level financial fragility due to increases in debt such as

La Cava & Simon (2005), Worthington (2003) and Bray (2001). Microeconomic studies such

as Windsor et al. (2013) investigate the extent of MEW from increased housing values while

others focus on the link between credit constraints, access to credit and consumption. 14

Some studies conduct mere descriptive statistical analysis of household debt distribution with

no econometric estimation aspects Wilkens & Wooden (2009) and Davies (2009). Finally,

14Mostly RBA Research Discussion Papers.
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those studies at the macro level investigate only the macroeconomic factors that influence

household debt levels, such as changes in GDP, inflation and interest rates (Meng et al.

2011). In other words, there is a gap in the literature where attention has not been directed

to the possible long-run macrodynamics that the Australian household debt stock imposes

on expenditure.

(2) the construction and estimation of an aggregate consumption incorporating household

debt. The current literature also identifies that disposable income (Keynes 1936 & Duesen-

berry 1949), Barba & Pivetti (2009) and wealth (Kim et al. 2012a,b & Windsor et al. 2013)

are significant influences on the level of debt a household accumulates and

(3) incorporating the Westpac-Melbourne Institute Consumer Sentiments Index as a proxy

for what Post-Keynesian refer to as ‘fundamental uncertainty’ (Lavoie 1992). Unfortunately,

there is little discussion in the literature about the association between consumer sentiment

and debt in the long run. Kim et al. (2012a) do find a positive relationship however, this

is only in the short run. There are strong reasons for considering it as a variable of interest

for the long term, as commitments such as debt repayments may make households more

sensitive to changes in the economy than otherwise.
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Chapter 3

The Australian Economy:Household

Debt and Consumption

Increasingly, attention has been paid to the discussion surrounding household debt over the

last 5 years. This section presents the recent trends and analytical measures relating to the

accumulation of Australian household debt over the last 25 years. The aim is to provide a

context to complement the research question in this thesis.

3.1 Trends in Australia’s Household Debt

Following financial liberalisation in the 1980s, household debt in Australia was relatively

low, comprising approximately 30-40% of income and increasing slightly to be 60% in 1993.

Figure 3.1, illustrates that the subsequent period saw total household debt increase much

faster than the rise in total disposable income. By the turn of the century, this ratio reached

unity. This trend persisted, and up until the 2007 global financial crisis (GFC), the average

household had $1.75 of debt for every dollar of disposable income. These debt holdings were

slightly reduced in 2008, but after the crisis the ratio returned to its record high of 175%. By

comparison, Figure 3.2 shows that credit card debt, from 2000 till the GFC, increased from

12% to over 23%. The combination of consumer and housing debt reached a total of $1.84

trillion dollars in real terms at the end of 2013. However, the rate of increase in household

debt has declined since the GFC. Before this, total household debt per person was increasing

at an average of 10% per year between 2001-07, yet the growth rate slowed to an average

of 2% upto 2013. At the end of the 2013 December quarter, debt per capita in Australia

had reached $79,000 a figure which has been increasing continuously since 2001 (Australian

Bureau of Statistics 2014).
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Figure 3.1: Ratio of Household Debt to Annual Disposable Income in Australia

Source: Australian National Accounts: Financial Accounts, December Quarter 2013 (ABS cat. no. 5232.0);
Australian National Accounts: National Income, Expenditure and Product, December Quarter 2013 (ABS
cat. no. 5206.0); author’s calculation.

Figure 3.2: Total Credit Card Debt to Disposable Income Ratio

Source: RBA C1 Credit and Card Charge Statistics; Australian National Accounts: National Income,
Expenditure and Product, December Quarter 2013 (ABS cat. no. 5206.0); author’s calculation.
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Many advanced economies, especially those of the OECD, have experienced large increases

in household debt levels since 1980. However, Australia’s increase has been quite distinct.

Australia’s household debt to income ratio went from one of the lowest in the advanced

economies to one of the highest (Davies 2009, p.19). Figure 3.3 shows two sets of countries

with similar trends. On the left panel Australia joins Canada as the two countries with the

highest household debt levels. An interesting observation to note is that these four economies

have slight upward trends in housing debt. By contrast, the right panel presents another

set of economies with proportionately large housing debt levels yet with minor downward

trends post GFC period.

Figure 3.3: Household Debt to Income Ratio: Selected Countries (a)

(a) Household debt to income ratio is household debt at the end of the calendar year expressed as a percent-
age of gross disposable household income received during that calendar year. Source: Australian National
Accounts: Financial Accounts, December Quarter 2013 (ABS cat. no. 5232.0); Australian National Ac-
counts: National Income, Expenditure and Product, December Quarter 2013 (ABS cat. no. 5206.0); OECD
Economic Outlook, Volume 2013 Issue 2. Note: These two graphs have been taken from the Australian
Bureau of Statistics; Trends in Household Debt; accessed 07/07/2014.

3.1.1 Financing And Expense Ratios

Whilst informative, the debt to income ratio provides an incomplete assessment of total

household debt in the economy. In order to construct an accurate representation of Aus-

tralian household debt other key measures are analysed. These include; the interest expense

ratio and the debt to assets ratio. During the periods when household debt was relatively

low, interest expenses were also relatively lower and accounted for 4.5% following financial

26



deregulation. In addition, with the growth in housing debt levels especially between 2001-07

the proportion of interest expenses increased to a high of 11.6% in 2007. Figure 3.4 shows

that at the end of the December quarter of 2013, the interest expense represented 6.8% of

total disposable income. The ratio has decreased recently, explained in part by the Reserve

Bank maintaining an unchanged monetary policy stance.

Figure 3.4: Interest Expense to Income Ratio

Source: Australian National Accounts: Financial Accounts, December Quarter 2013 (ABS cat. no. 5232.0);
author’s calculation.

The sustainability of the level of debt held by households is also important for determining

whether there is an increased risk in the economy. Figure 3.5 shows that financial institutions

have charged on average interest rates of 6%. Recently, the rates charged on mortgages

have decreased to a low of 5% in late 2013. Decreasing and hence low interest rates is

commonly cited as a reason for the rise in household debt. Credit card debt interest charges

remains relatively high throughout the sample period and has remained stable at 19.10%

after experiencing a rise during and just following the GFC.

3.1.2 Household Wealth Trends

Concurrent to households accumulating higher stocks of debt was the noticeable increase in

household wealth in Australia. Figure 3.6 shows that both financial and non-financial asset

27



Figure 3.5: Selected Lending Rates

Source: Reserve Bank of Australia, Statistical Table F5

stocks increased in real terms most notably from 2000 onwards. During this period financial

wealth rose by approximately 90% whilst housing wealth increased by 67%. This was in part

aided by strong rises in house prices. In more recent times, household wealth has increased

by 6.5% over the last financial year yet remains lower than real wealth growth levels pre-GFC

by 2% (Reserve Bank of Australia 2014). Table 3.1 displays a more disaggregated account

of wealth increases with households across all income quintiles benefiting from favourable

movements in house and stock prices. Households in the highest two quintiles experienced

average rises between 13-18% between 2003-2009. The major effect that increased wealth has

on households is transforming household balance sheets more favourably. As a result, wealth

contributed extensively to the stock of household resources thus making households more

wealthy and allowing them to use debt to overcome liquidity constraints. In response the

household gearing ratio of household debt to assets doubled. Household debt increased from

11% in 1988 to 21% by 2011. Despite a doubling of the gearing ratio it has subsequently

declined in recent times to 19.6% . Interestingly, these events mirrored those in the U.S

economy where household wealth allowed for extensive mortgage equity withdrawal activity

by U.S households.
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Figure 3.6: Real Household Wealth Per Household in Australia*

Source: Reserve Bank of Australia, Australian Bureau of Statistics and RP Data Rismark. Note: This
graph is a modified version of graph 3.2 in the RBA Financial Stability Review- March 2014. Accessed on
07/08/2014.

Table 3.1: Mean Net Worth of Australian Households $,000

Quintile 2003-04 2005-06 2009-10 2011-12

Lowest 30,439 32,389 33,564 31,205
Second 175,385 190,238 206,392 191,207
Third 370,230 404,851 450,360 437,856
Fourth 623,850 668,338 760,174 376,465
Highest 1,726,151 2,038,900 2,344,423 2,215,032

All Households 585,264 666,894 759,030 728,139

Source: Labour Statistics and Prices, Consumer Income and Expenditure, Household Wealth and Wealth
Distribution, Australia, 2011-12, ABS cat. no. 6554D, Table 1.
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3.1.3 Selected Ratios

Figure 3.7 reveals a telling current scenario in Australia. When households increased in-

debtedness, the interest expense ratio increased. During the 1970s, on average only 2% of

disposable income was required to service the interest component on a mortgage. In 2012 to

the present, this proportion increased to on average 7% of income. Similarly, the extra debt

repayments, which are necessary expenditure for providing a shelter, has affected the amount

that the average household can spend on recreational activities. The level of recreational

activities expenditure represents the extent to which households can engage in wants based

expenditure. On average, Australian households spent 44% of their disposable income on

recreational activities. However, this ratio has declined to 10% by 1990 which suggests that

the proportion of debt repayments have increased as a percentage of income, hence leaving

little income for other consumption purposes. Since then, on average the ratio has been

stable ranging between 7-10% with a slight downward trend. Lastly, Australian households

are renowned for having one of the lowest savings rates amongst developed economies. De-

spite historically have a decreasing savings rate it is only in recent times that this trend has

reversed which suggests households are making only necessary expenditures and repressing

discretionary expenditure. For instance, at the beginning of the GFC, the households saved

only 2% and this increased to 5% at the start of 2008. In the space of one year, the rate had

increased drastically to 13%.

Figure 3.7: Disposable Income Compositions

Source: Australian National Accounts: Financial Accounts, December Quarter 2013 (ABS cat. no. 5232.0);
Australian National Accounts: National Income, Expenditure and Product, December Quarter 2013 (ABS
cat. no. 5206.0); author’s calculations.
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3.2 Household Debt Accumulation: The Underlying

Structural Mechanism

The descriptive content in section 3.1 produces an opportunity to highlight the structural

change the Australian economy and also household behaviour have undergone. Godwin

(1997) notes that the ability (i.e. supply side) and the willingness (i.e. demand side) to

borrow, ultimately influence the level of debt that households accumulate. Figure 3.8 shows

two channels through which stocks of debt have accumulated, the first of which relates to

the ability and the second the willingness.

Figure 3.8: Developments in Household Norms Towards Debt

Source: Made by the author. MEW: Mortgage Equity Withdrawal.

3.2.1 Channel 1: Financial System Development or Supply Side

Structural Change

Financial Deregulation

Financial repression characterised financial systems between 1950 and the 1970s. The Great

Depression and World War II had demonstrated to economists the general need for ‘tightly

controlled domestic and international capital markets’ (Mason & Jayadev 2012, p. 20).

Financial repression encompassed price controls such as interest rate ceilings and credit
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rationing. These had the distinct effect of creating inefficient resource allocations. The

fact that credit was rationed amongst investments limited competition between financial

institutions. Furthermore, according to McKinnon (1973) and Shaw (1973) a repressed

financial system limits innovation for growth due to low savings and investments since returns

were kept under control of governments and hence were lower than what would be attained

under less regulation.

Due to these inefficiencies, financial deregulation as a policy took hold in several advanced

economies, including Australia. Financial institutions were no longer restrained by previous

regulations and as a result could concentrate the allocation of financial resources towards

profitable investments. One major development that occurred following deregulation was

the significant rise in interest rates. Figure 3.5 illustrates the extent to which interests rates

rose from 1980s. This pattern was also documented in other economies such as the U.S.

This permitted financial institutions to attract savings investment and increase competition

within the sector.

Financial deregulation had the effect of widening the financial system in Australia through

a number of avenues. The first was the emergence of non- bank financial institutions such

as credit unions and building societies. Coupled with the influx of foreign banks these

institutions began to compete with Australian domestic banks for deposits and issuing loans

to households. The second effect of deregulation was the extensive financial innovation.

This widened the range of financial instruments and the supply of credit (Figure 3.8) and

reduced transaction and borrowing costs (Bayar & McMorrow 1999, p.23). Consequently,

the competitive process which engaged financial institutions influenced the incentives of both

themselves and households. For instance, ‘the ability of lenders to securitise mortgages (&

other consumer loans such as equity withdrawals) allows access to a wider range of investor

capital, increases the ability of lenders to manage their capital and so potentially reduces

the cost of mortgages’ (Klyuev & Mills 2006, p.7).

Improvements in technology have contributed to the change in the financial institution lend-

ing behaviour by facilitating the increased supply of credit. Debelle (2004) and Cynamon

& Fazzari (2008) argue credit rationing models of the Stiglitz and Weiss (1981) type would

prevail in cases where lenders were unable to distinguish between borrowers with differ-

ent repayment capabilities. Developments in technology have allowed for a reduction in

asymmetric information through advanced risk and default measurement and quantification

techniques. This has increased credit extension to borrowers, regardless of the risk they

pose; with the caveat of a suitable risk premium. Both these avenues resulted in a wider and
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more deep financial system in which has been interpreted by some as ‘the democratisation

of credit’ (Dynan 2009).

3.2.2 Channel 2: Household Financial & Consumption Norms or

Demand Side Changes

Household norms and attitudes have altered over the last 25 years based on the level of

household debt stocks across the OECD nations (Barba & Pivetti 2009, p.113). The act

of a household deciding to persistently accumulate debt entails a number of developments.

Firstly, households at most income levels, find it acceptable to incur debt more so than in

the past. This arises based on (1) the perceptions a given household has of their social

reference groups trends in using debt to acquire certain goods (Cynamon & Fazzari 2008)

and (2) financial institutions highlighting the monetary and social benefits of their products

of which debt is included. In the past, most credit access was extended only to higher income

households. Households with no prior access perceive and internalise these notions (as a form

of acceptable behaviour by their reference groups) and subsequently become willing to use

debt facilities when granted access (ibid).

Figure 3.8 presents another change in trends amongst households. In previous periods, cur-

rent income was the predominant source of expenditure to purchase goods. Given, a change

in norms especially demanding more credit, current income has lost some of its primacy to

credit cards. If relative consumption concerns are a central objective of households, then

debt provides a solution for the household to consume more and not be limited by current in-

come levels. Overtime this behaviour is adopted as a norm. Thaler and Shefrin suggest that

one households have acquired norms, ‘rigidities [will] be built into the individual’s behaviour’

(Thaler & Shefrin 1981, p. 398). As a result, it is possible to suggest that the rigidities of

debt norms explain why households have become reliant on access to debt. One statistical

fact to illustrate this point relates to the extent of credit card usage. In 1985, the average

monthly credit card transaction in Australia was $657 million. In 2013, this figure rose to

$22,642 million. This represents an increase of 3346%. 1 Implicit in the above arguments

is the existence of goods that the household requires. Apart from necessities households

will only find it worthwhile to accumulate debt and consumption an object if it is deemed

as worthwhile. Figure 3.8 shows improvements in consumer technology and products have

supplied households with reasons to finance their expenditure through credit card usage and

MEWs (Cynamon & Fazzari 2013).

1Author’s calculations using Reserve Bank of Australia statistics; Table C1 Credit and Charge Card
Statistics.
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Chapter 4

Econometric Estimation Methods &

Data

This chapter details the econometric strategy to test the long-run hypothesis set by Barba &

Pivetti (2009) and Cynamon & Fazzari (2008, 2013, 2014). It commences by documenting the

time series data used, along with their limitations. The justification for omitting important

variables are mentioned. Identifying a long-run relationship is the initial requirement to

be met. Tests of integration and co-integration are conducted on the variables that the

literature finds relevant for long-run dynamics of debt and consumption. The presence of

co-integration amongst the variables is the criteria that confirms the existence of a long

run relationship. This is conducted using the Johansen (1991) system of co-integration

test. Dynamic ordinary least squares (DOLS), as proposed by Stock and Watson (1993)

is discussed as the preferred econometric specification. An aggregate consumption function

is then constructed according to the DOLS framework and used to estimate the long run

dynamics. DOLS has the distinct advantage of reducing the effects of endogeneity on the

OLS estimators accounting for co-integrating relationships between the variables of interest

with different orders of integration and suited to small sample sizes such as in this study.

Finally, the fully-modified OLS (FM-OLS) method developed by Phillips and Hansen (1990)

is documented as an alternative framework for estimating the long run relationship. This

specification serves as sensitivity analysis to the DOLS approach.

4.1 Time Series Data

The selection of variables included is based on what the literature identifies as important

for testing the effects of debt on consumption. These include: final household consumption

expenditure, C; total disposable income, Y ; gross household wealth, W , which comprises of
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both real and financial wealth; household debt, D, which includes the total of secured debt

(mortgage & consumer loans) and unsecured debt (credit card debt). The final variable is

consumer sentiment, S. Thus, the aggregate consumption function to be documented takes

the following initial simplified form:

C = f(Y,W,D, S)

A full summary of these variables along with their definitions and sources are located in

Tables B1 and B2 in the Appendix. The series collected are originally expressed in quarterly

frequencies except for the credit card debt series and consumer sentiment. These, however

have been converted into quarterly frequencies. 1 Furthermore, all series except for consumer

sentiment, S, are measured in real terms. Since the focus is on the long run the data series

have all been seasonally adjusted. The Australian gross domestic product implicit price

deflator is used to express the variables in 2011-12 Australian dollars. 2 The sample period

under consideration in this study is 1988:09-2014:03.

4.1.1 Limitations of Data

The quality of the quarterly time series data used in this study are limited, from both

potential measurement errors and ‘noise’ due to forming the data. In ideal situations, annual

data is preferred to quarterly since the former has less ‘noise’. However, due to the lack of

availability of the data, only quarterly data can be used.

Limitations of Real Value of Household Assets

Muellbauer (2007) explains that, a main reason why studies do not attain consensus on

wealth effects is because factors such as financial liberalisation and measures of income

uncertainty are omitted. Without these there is often an upward bias in estimates of wealth

effects (Muellbauer 2007). Whilst noted as components to incorporate, this study treats the

these factors as constant since the predominant focus is on debt and consumption. Secondly,

given the data limitations it is not possible in this study to incorporate the factors that

Muellbauer (2007) identifies as important.

1Refer to Note 2 in Table B1 in the Appendix for further details relating to the method of frequency
conversion.

2Unless specified otherwise, subsequent reference to these variables are in real terms.

35



Limitations of Consumer Sentiment

Consumer sentiment, S, as represented by the Westpac Melbourne Institute Consumer Sen-

timents Index (CSI) requires some explanation for its inclusion. Although past studies have

shown that consumer sentiment does contain explanatory power for forecasting expenditure,

there are questions of how best to interpret the relationship (Ludvigson 2004). Figure 4.1

shows that the consumer sentiments index is strongly pro-cyclical i.e. decreasing at the

beginning of GFC and slowly recovering following the stimulus package by the Australian

Federal Government at the end of 2007. According to Carrol et al. (1994) there are two

possible interpretations for its pro-cyclicality. The first is that sentiment is an ‘exogenous

or independent driving factor such that changes in sentiment not only forecast changes in

spending, but also cause them’ (Carrol et al. 1994, p. 1397). The second interpretation

raises the possibility that sentiment is useful for forecasting expenditure due to it being cor-

related and not causing expenditure. According to this interpretation sentiment is strong

indication of the state of the economy and ‘when consumers are optimistic about the outlook

for the economy, they give upbeat responses to interviewers’ (Carrol et al. 1994, p. 1398).

Figure 4.1: Westpac-Melbourne Institute Consumer Sentiments Survey/Index.

There are however, a few sources of limitation from which the CSI suffers. The main lim-

itation emanates from its aggregation (Dominitiz & Manski 2004, p. 65). Households are

the responders to the survey, yet the gender of the actual respondent provides on average

different results. Women are more pessimistic than males and this may affect responses (ibid,

p.63). The aggregation method of the index disregards these micro-factors or rather treats
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them as equal across all demographies. Furthermore, the wording of the survey questions

typically attract issues relating to vagueness. As such, it is worthwhile to not exclude the

possibility of measurement errors such as misinterpretation by the responders. A second

limitation relates to the arbitrariness of the measure itself. How can psychological influences

be accurately measured by the combination of surveys? Is it even possible to measure such a

thing in the first place? Also, what does it mean when sentiment is reported as, say, 109.34

or 89.92? 3 Unlike ‘real’ variables such as consumption expenditure, it seems no significant

meaning is attached to that number. Despite this, previous studies such as Ludvigson (2004)

and Kim et al. (2012a) provide compelling evidence for its inclusion.

4.1.2 Omission of Important Variables

Income Distribution

Attanasio & Weber (1995) specify that the use of aggregate data can be misleading when not

accounting for distributional factors such as that of income. This is a source of limitation of

the current investigation, since changes in the income distribution should affect a household’s

propensity to consume. Furthermore, increased income inequality was cited as a reason by

the relative income hypothesis (1949) for explaining why certain households may accumulate

debt due to changes in income distribution.

The main reason for exclusion of this variable stems from the lack of consistent data, large

enough to cover this study sample period. According to Figure 4.2, there are multiple

estimates of the Gini coefficient which are based on different assumptions, different definitions

of income and covering different periods. According to the Fletcher and Gutmann (2013),

the blue line shows the old ABS annual income measure, while the red and grey lines use a

weekly income measure. The grey line utilises a much broader income definition than that of

the previous measurements which includes the changes since fiscal year of 2003-04 (Fletcher

& Gutmann 2013).

As such, these different measurements are not directly comparable and hence not entirely

useful. This study takes the view that, although income distribution in Australia may have

varied, it can be treated as relatively minor variation when considered at the macro level

and the final decision taken is to exclude it from the current investigation.

3According to the Westpac Melbourne Institute a sentiment figure of 100 implies that the number of
optimistic households is identical to the number of pessimists. A sentiment figure greater than 100 implies
that the number of optimists out number the pessimists etc. Furthermore, consecutive periods where the
sentiment number is strictly increasing implies that the number of optimists have increased and thus the
number of pessimists have decreased etc. Despite this, a degree of arbitrariness remains associated with
these figures.
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Figure 4.2: Gini-Coefficient for Australia

Source: Jonson and Wilkins (2006), Whiteford (2013), ABS (2013) and The Treasury.

Household Debt Distribution

The distribution of debt amongst the different income classes is another important variable

to consider. The distribution of debt indicates where the majority of debt is held and also

to what extent household debt levels exert influences on household repayment ability and

hence consumption at the aggregate. Lack of appropriate data for this variable is the primary

reason for not incorporating debt distribution.

Demographic/Age Distribution Variables

Aggregate consumption and household debt levels are also contingent on the demographic

distribution of households as highlighted in the life-cycle hypothesis. For example, in

economies with a high proportion of elderly households, aggregate consumption would be

higher than if there was a high proportion of younger households. 4 However, due to a lack

of relevant data this variable can not be explicitly incorporated and serves as another source

of limitation.

4See Figure 2.1. The level of consumption expenditure (orange line) at retirement age is slightly larger
than at younger stage of life.
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4.2 Tests for Integration and Co-integration

Integration Tests

Since the focus at hand is on the long run, co-integration among the time series must be

identified as a necessary precondition to conduct the study. 5 In other words, the presence

of co-integration confirms that there is a long run relationship. Thus, the initial step is

determining the degree of integration of the time series data being used. Augmented Dickey

Fuller (ADF) (Dickey and Fuller, 1979, 1981) and Phillips-Perron (PP) unit root tests,

Phillips (1987), Phillips and Perron (1988), and Perron (1988) are conducted on the time

series data on both the original values and first differences of the data. The ADF test

involves the estimation of (4.1) for all the data series, whilst specifying a null hypothesis of

non-stationarity i.e where α = 0.

4yt = αyt−1 + δxt +
P∑
p=1

4yt−p + εt (4.1)

xt are exogenous regressors that can include only an intercept, an intercept and trend com-

ponent or none and 4yt−p are lagged values used to account for higher-order correlation

(Gutierrez 2010).

The PP test is similar to the ADF except it does not include the lagged difference terms,

4yt−p, (Gutierrez 2010). These tests involve specifying intercepts and trends for the original

values, while the first differenced data are tested without intercepts or a trend component.

The results of the unit root tests specify the procedure to be taken to estimate the rela-

tionship between household debt and consumption expenditure. The PP tests report that

consumption expenditure, income, total gross wealth and total household debt are non-

stationary processes.6 Specifically, these series are integrated of order one, i.e. I(1). Total

household debt, D, was then separated into secured debt, Ds, and unsecured debt Du. Both

the unit root tests indicate that Ds is I(1) and also Du being I(1). Finally, consumer sen-

timent was found to be a stationary process i.e. I(0). These results restrict the use of the

Ordinary Least Squares (OLS) method since they will produce spurious regression results

(Granger & Newbold 1974). Table B3 in the Appendix presents all the results of the unit

root tests.
5According to Sims (2013, p. 10): ‘two or more variables are said to be co-integrated if they are unit

root processes, but if a linear combination of them is stationary’.
6The ADF test found expenditure and income to be I(2). According to Kim et al. (2012a, p.5) the ADF

‘over-estimates the existence of unit roots’. Consequently, the PP test results are followed since it is a more
advanced version of the ADF.

39



4.2.1 Co-integration Tests: Likelihood Ratio Tests for Co-integrating

Vectors

Tests for linear co-integration follow the ADF and PP unit root tests. The Johansen (1991)

system co-integration test is initially conducted. By treating all the variables in the system

(i.e. C, Y , W , D, S) as endogenous it then tests for a system of co-integration. The test sub-

sequently, models consumption expenditure and all the explanatory variables as a function

of all their lags. The Johansen (1991) test involves the application of the two likelihood ratio

tests: maximum likelihood-based trace and maximum eigenvalue tests, in order to identify

the number of co-integrating relationships. 7 This test is specified to allow for a linear

and deterministic trend within the data, yet no trend within the co-integrating equation.

It is of interest in this study to estimate two sets of aggregate consumption functions. The

first is contains income, wealth, debt and sentiment, while the second consumption function

estimates net-wealth, where total household debt is subtracted from gross wealth.

Table B4 in the Appendix indicates the lag intervals for Johansen tests. These are specified

as 14 according to the Akaike Information Criterion (AIC) whereby the lags of the variables

are in first differences.8 MacKinnon-Haug-Michelis (1999) p-values are used to compute the

critical values for these tests. Table 4.1 below presents evidence suggesting the presence

of co-integration. Firstly, the null hypothesis specifying no co-integrating equations (CE)

is rejected since the trace statistic 97.995 is greater than the 5% critical value of 69.819.

Similarly, the first null hypothesis using the maximum eigenvalue is also rejected given a

higher critical value (51.852 ≥ 33.877). When the second null hypothesis testing ‘at most

1’ CE is tested, Table 4.1 indicates that both the trace and maximum eigenvalues statistics

are below the designated 5% critical values. Since this null-hypothesis was not rejected,

there is evidence suggesting that at most one co-integrating relationship exists among the

variables. In the context of the study, the basic precondition is met i.e. there exists a long

run relationship between consumption expenditure, income, wealth, total household debt

and consumer sentiment.

A similar result was obtained in Table 4.2. according to the trace statistic, when net-wealth

was included in the Johansen test. On the other hand, the maximum eigenvalue suggests

that no co-integrating relationships exist between these variables. Despite the conflicting

7Johansen (1995).
8The test for the optimal lag length was obtained using the VAR mode. Across the three models being

estimated, AIC and Lagrange Multiplier (LM) test generally give the same selection criteria, namely 14
unlike the SIC. This study invokes the principle of ‘majority wins’ and hence uses 14 lags as per the LM and
AIC.
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results in Table 4.2, the fact that the trace statistic identifies a co-integrating relationship

and also that the Max-eigen statistic is close to the 5% critical value (i.e. 27.584) may be

sufficient to conclude in favour of the view that at most one CE is evident. Again, the long-

run precondition is satisfied and in this case there exists a long run relationship between

consumption expenditure, income, net wealth and consumer sentiment. Finally, Table 4.3

also suggests that one co-integrating relationship exists amongst the variables of interest,

except on this occasion, the stock of debt is only the secured debt Ds.

Table 4.1: Johansen (1991) System Co-integration Test

Unrestricted Cointegration Rank Test Trace Statistics

Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.411 97.995 69.819 0.000
At most 1 0.211 46.142 47.856 0.072
At most 2 0.134 22.866 29.797 0.253
At most 3 0.083 8.781 15.495 0.386
At most 4 0.002 0.244 3.841 0.621

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None* 0.411 51.852 33.877 0.000
At most 1 0.211 23.276 27.584 0.162
At most 2 0.134 14.085 21.131 0.358
At most 3 0.083 8.537 14.265 0.327
At most 4 0.002 0.244 3.841 0.621

Note: Trace test and Max-eigenvalue test indicates 1 co-integrating equation at the 0.05 level.
Trend assumption is a linear deterministic trend. Four lag intervals in first differences.
* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.
Variables included in this test are: C,Y ,W ,D,S. Ordering of variables follows Kim et al. (2012a).
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Table 4.2: Johansen (1991) System Co-integration Test

Unrestricted Cointegration Rank Test Trace Statistics

Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.239 54.123 47.856 0.012
At most 1 0.166 27.592 29.797 0.080
At most 2 0.079 10.533 15.495 0.242
At most 3 0.027 2.662 3.841 0.103

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None 0.239 26.171 27.584 0.075
At most 1 0.166 17.419 21.132 0.1531
At most 2 0.079 7.870 14.265 0.392
At most 3 0.027 2.662 3.841 0.103

Note: Trace test and Max-eigenvalue test indicates no co-integrating equation at the 0.05 level.
Trend assumption is a linear deterministic trend. Four lag intervals in first differences.
* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.
Variables included in this test are: C,Y ,Wn,S.

Table 4.3: Johansen (1991) System Co-integration Test

Unrestricted Cointegration Rank Test Trace Statistics
Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.422 99.741 69.819 0.000
At most 1 0.212 46.083 47.856 0.073
At most 2 0.133 22.713 29.797 0.260
At most 3 0.083 8.767 15.495 0.387
At most 4 0.002 0.241 3.841 0.624

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None* 0.422 53.658 33.877 0.000
At most 1 0.212 23.370 27.584 0.158
At most 2 0.133 13.946 21.132 0.369
At most 3 0.083 8.527 14.264 0.328
At most 4 0.002 0.241 3.841 0.624
Note: Trace test and Max-eigenvalue test indicates 1 co-integrating equation at the 0.05 level.
Trend assumption is a linear deterministic trend. Four lag intervals in first differences.
* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.
Variables included in this test are: C,Y , W , Ds,S.
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A Cavet: Single Equation Co-integration Tests

Engle-Granger (1987) tests were also conducted to see whether the results of the Johansen

test are consistent with single equation co-integrating tests. Results of Engle-Granger (1987)

and Phillips-Ouliaris (1990) single equation co-integration tests on the time series data are

presented in Table B6 of the Appendix. Unlike the Johansen (1991) test, the single co-

integrating equation tests are residual based unit root tests from a static OLS co-integrating

regression (Eviews Reference Handbook, p.694). The Engle-Granger (1987) test involves

specifying the amount of lagged differences. In this case, the chosen level lags is determined

by the Schwartz Information Criterion (SIC) which specified as 12. The null-hypothesis being

tested is ‘no co-integration’. According to these tests the null hypothesis is not rejected for

all, except for total wealth.

The bottom half of Table B6 also presents the results of the Phillips-Ouliaris (1990) co-

integration tests. All the p-values for the variables on both the tau and z statistics are

insignificant and hence the null cannot be rejected. More specifically, consumption expen-

diture, C, has a high p-value associated with both the tau and z statistics. This implies

that consumption expenditure, income, wealth and total household debt are not linked by a

long-run relationship.

However, the Engle-Granger results suffer from the fact that the residual series is estimated

rather than observed (Gonzalo 1994). Other studies that utilise the test note that the Engle-

Granger co-integration test is limited from the biases produced by small sample sizes. This

might be a possible reason for the failure to detect a co-integrating relationship because

this study has a relatively small sample size. Cheung and Lai (1993) also claim that the

Johansen (1991) approach has desirable finite and small sample properties and thus is more

efficient than the Engle and Granger (1987) test. As a consequence of these points, the

results of the Johansen (1991) system of co-integration tests are followed and the results of

the Engle-Granger (1987) and Phillips- Ouliaris (1990) are disregarded.

4.2.2 A Summary

In summary, the ADF and PP integration tests report non-stationary series. Also the linear

co-integration tests (Johansen test) confirm the basic criteria of a long run relationship. This

allows the investigation to proceed towards the presentation of the aggregate consumption

function model which will be used to test the hypothesis of this study.
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4.3 Aggregate Consumption Function Specification

4.3.1 The Stock and Watson (1993) Dynamic OLS Approach

Dynamic OLS (DOLS) has proven to be a popular method since its inception in 1993. 9

The Stock and Watson (1993) DOLS model takes the general form:

Zt = β0 + ~βXt +

p∑
i=−q

~di4Xt−i + εt (4.2)

where:

Zt = T × 1 vector of the dependent variable;

Xt = T × k matrix of explanatory variables;
~β = DOLS estimator of the co-integrating matrix. It represents the long run dynamics of

changes in Xt on Zt;
~di = the coefficient of the leads and and lags;

p = lead length;

q = lag length;

εt = error term of the co-integrating relationship.

The properties of the DOLS estimator ~β in equation (4.2) are numerous. For instance,

it is (1) an efficient estimator in the presence of co-integration; (2) a consistent estimator

and (3) has asymptotically normal distributions (Saikkonnen 1992 and Stock & Watson

1993) . Recall that the Johansen (1991) system of co-integration tests in Table 4.1, 4.2 and

4.3 all identify a single co-integrating relationship. This renders DOLS as an appropriate

choice of econometric specification for estimation since it is principally designed for a single

co-integrating relationship. In the context of this investigation, DOLS involves regressing

consumption expenditure, C on the contemporaneous levels of income, Y ; gross wealth, W ;

total household debt, D; consumer sentiment, S and on the leads and lags of their first

differences. In the process, the long run macrodynamics of household debt and consumption

will be captured. 10

The DOLS procedure thus produces an efficient estimator ~β which has the effect of removing

any feedback in the co-integrating system (Saikkonen 1992). Meanwhile, the leads and lags

makes the error term of the co-integrating relationship orthogonal. In other words, they

9Saikkonen (1991, 1992) came up with a similar procedure.
10Following estimation, the DOLS estimators are purposefully specified without time subscripts by the

econometrics software, Eviews. Furthermore, the software does not present any estimates of the leads and
lags of the variables. Rather, they are all captured in the long run estimator.
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have the desired effect of removing serial correlation and achieving independence amongst

the error terms (Gutierrez 2010). In brief, DOLS as a econometric method, has beneficial

properties for this investigation as it deals with the dynamic sources of bias: simultaneity,

endogeneity and small sample sizes (Al-Azzam & Hawdon 1999, p. 7). 11

On a further note, DOLS, as opposed to many other estimators, does not require that all the

individual series in a long-term relationship be integrated of order one. This point is vital

since the PP test indicates that consumer sentiment is stationary, or I(0), while the remaining

variables are all I(1). In other words, DOLS is applicable to systems containing variables

with different orders of integration (Stock & Watson 1993, pp.783-4). The standard errors

of each component in ~β are asymptotically valid when HAC Newey-West standard errors are

used. These errors will also be used to specify the p-values and simultaneously account for

heteroskedasticity.

The approach taken in this thesis is broadly similar to the U.S. study of Kim et al. (2012a)

and the Australian study by Tan and Voss (2003). Natural logs of equation (4.2) are taken to

obtain percentage interpretation. Expanding the matrix of explanatory variables, Xt, which

includes the household balance sheet items and consumer sentiment leads to the following

aggregate consumption function.12

ln(Ct) = β0 + β1ln(Yt) + β2ln(Wt) + β3ln(Dt) + β4ln(St) +

p∑
i=−q

~di4Yt−i

+

p∑
i=−q

~di4Wt−i +

p∑
i=−q

~di4Dt−i +

p∑
i=−q

~di4St−i + εt (4.3)

where

Ct = T × 1 vector representing aggregate consumption;

Yt = T × 1 vector representing aggregate income;

Wt = T × 1 vector representing total gross wealth;

11Masih & Masih (1996) also make this point. Beyer et al. (2009) report that DOLS results may be
sensitive to the exact number of leads and lags in small samples.

12Studies such as Kim et al.(2012a) do not take the natural log of consumer sentiment. It should be noted
that the consumer sentiments index is somewhat incorrectly referred to as an ‘index’.The Wesptac-Melbourne
Institute calculate the sentiment from an average of 5 monthly household sentiment surveys that ask 1200
households to evaluate current and future economic conditions. The sentiment figures for each period are
not expressed in percentage terms and cannot be so. Refer to footnote 3 in section 4.1.1. Rather, the figures
are expressed in levels. Furthermore, there is no ‘base’ period in the construction of this sentiment to give
for example the percentage change in current period in terms of the base. In this study, the natural log
of sentiment provides a percentage change interpretation and furthermore allows the model to have logs
on both the left and right hand side of Equation (4.3). Refer to Westpac- Melbourne Institute Survey of
Consumer Sentiment Monthly Report for a description of the index.
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Dt = T × 1 vector representing total household debt;

St = T × 1 vector representing consumer sentiment;

There is economic meaning to some of the lags in (4.3). Given the theoretical disposition

of the relative income hypothesis (1949), households can be backward looking. As such,

households look at the level of consumption and income level (demonstration and ratchet

effects) in the previous periods to influence the current period level of consumption. In

addition, Dynan (1993) suggests lags in consumer sentiment to account for current changes in

consumption arising from uncertainty regarding the future state of the economy. Both leads

and lags of the explanatory variables will be specified according to the Akaike Information

Criterion (AIC) in this study.

4.4 Alternative Econometric Specifications & Sensitiv-

ity Analysis

4.4.1 Fully-Modified OLS

A similar single co-integrating equation estimating procedure to DOLS is the Fully-modified

Least Squares (FM-OLS) method. FM-OLS is a semi-parametric correction approach de-

signed for producing asymptotically median-unbiased estimators (Phillips & Hansen 1990,

p.100). The full parametric approaches in Phillips (1988) uses maximum likelihood estima-

tion on the co-integrating relationships who require a full specification of the co-integrating

system. On the other hand, Hansen (1993, p.2) indicates the benefit of semi-parametric ap-

proaches such as FM-OLS is that it can be applied with no explicit reference to the form of

the series and with no preliminary testing. FM-OLS modifies the OLS estimates to estimate

linear and single co-integrating relationships. In doing so, stochastic regressor innovations

and long run correlations in the co-integrating relationship are removed thus producing un-

biased long run estimates. A further advantage of this approach is that is allows for Wald

tests with Chi-square statistical inferences (Phillips & Hansen 1990). FM-OLS estimates

are generally similar to those produced by DOLS and thus serve as a natural candidate to

compare the DOLS results.

FM-OLS uses initial estimates of the long run covariance matrix of the residuals û2,t in (4.6

below) following estimation of :

yt = X ′tβ +D′1,tγ1 + u1,t (4.4)
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which is an n + 1 dimensional time series vector that has a co-integrating equation. Dt =

(D′1,t, D
′
2,t)
′ is a matrix of deterministic trend variables and the n regressorsXt are determined

by:

Xt = Γ′21D1,t + Γ′22D2,t + ε2,t (4.5)

where

4ε2,t = u2,t (4.6)

Once the residuals u2,t are obtained, the long run covariance is calculated to obtain the mod-

ified data and estimates. The long run covariance is calculated with pre-whitening (8 lags),

the Bartlett kernel and with Newey-West fixed bandwidth. Finally, FM-OLS regressions

have an intercept term included. 13

4.4.2 Why the Error Correction Model Framework was not Used

Long run dynamics can also be estimated using error correction frameworks (ECM). An

ECM is principally designed for a system of non-stationary series of which each series has the

same order of integration. In this study there does exist non-stationary series. As mentioned

previously, consumption, income, wealth and secured household debt are integrated of the

same order i.e. I(1). However, since there is also a focus on incorporating consumer sentiment

in the discussion ECM cannot be used. This is because sentiment has a different order of

integration (i.e. I(0)) than the other variables and moreover is stationary, which does not

meet the requirement of ECM criteria. This is the primary reason why ECM was not used

in this study. ECM frameworks have also been found to produce estimates with undesirable

properties in small sample sizes (Cheung and Lai 1993). Despite these setbacks, Vector ECM

frameworks have previously been used in this area of research by Kim et al. (2012a) and Tan

and Voss (2003). These studies focussed on estimating the effects of household debt burdens

in the U.S. and wealth on consumption (in Australia) respectively with significant results.

13see Phillips and Hansen (1990) for a more technical presentation of FM-OLS.
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Chapter 5

Household Debt & Expenditure: the

Empirical Results

The evaluation and discussion of the econometric results of household debt and consumption

are presented in this chapter. The discussion evaluates the hypothesis and then outlines the

important conclusion of the thesis, namely: household debt influences consumption indepen-

dently of its influence on net wealth. The main results are then compared to the consumption

functions estimated by FM-OLS. Alternative measures of debt are also presented. Statisti-

cal tests of the results are documented to contextualise the main result in the literature on

consumption. Limitations of the results conclude the chapter.

5.1 Consumption Expenditure in the Long Run - DOLS

5.1.1 Analysis of Results

• Hypothesis: Is the long run relationship between the accumulations in aggre-

gate household debt and aggregate consumption expenditure negative?

An inspection of DOLS2 in Table 5.1 reveals that the long run estimator of the aggregate

stock of debt, D, is significant at the 5% level. Furthermore, the sign on its coefficient is

negative. In other words, the specification of the consumption function in DOLS2 presents

evidence supporting the basic premise underlying the arguments of Barba and Pivetti (2009)

and Cynamon and Fazzari (2008, 2013, 2014). The long run relationship of household

debt and consumption expenditure is negative. Thus, for every percentage increase in the

aggregate household debt, consumption expenditure is estimated to be reduced by 0.577% in

the long run. In section 2.1, a question was raised about which side of debt will dominate in
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the long run: the positive or the negative side? Based on the figures in DOLS2 the negative

side ultimately dominates. This would suggest that in the long run, households, regardless

of undertaking additional loans, will be involved in a persistent de-leveraging process which

will require household income to be directed towards debt repayment. This would be at the

expense of consumption or savings ceteris paribus.

Table 5.1: DOLS Estimates of Long Run Household Debt Dynamics, 1988:09-2014:03

DOLS1 DOLS2 DOLS3

Intercept
1.245***
(0.369)

1.635
(1.621)

0.882
(1.175)

Y
0.638***
(0.085)

0.660***
(0.119)

0.711***
(0.134)

W
0.152**
(0.074)

0.186*
(0.111)

Wn
0.246***
(0.051)

D
-0.577**
(0.255)

Ds -0.522*
(0.314)

S
0.342***
(0.102)

0.564**
(0.230)

0.249**
(0.094)

Adj −R2 0.998 0.999 0.999
S.E. of Regression 0.010 0.005 0.005
Sum Squared Residuals 0.003 0.000 0.000
Durbin-Watson Statistic 0.672 1.537 1.580
Number of Observations 86 86 86
Note: * denotes 10%, ** 5% & *** 1% level of significance.

Wn represents net wealth (W less D).

Ds represents secured debt (mortgage & consumer debt).

HAC Newey-West standard errors are in parentheses.

DOLS models are specified with 8 leads & 8 lags.

Number of Observations included are after adjustments.

DOLS2 also reveals that the long run effect that debt imposes on consumption expenditure

is, in absolute terms, greater than the long run impacts of total gross wealth. A suggestion

for this, could stem from the possibility that although wealth may increase (representing an

increase in household resources) households may not necessarily want to consume a large

proportion of it. This could be evidence of norms stipulating the amount the household

consumes from increases to wealth. There is evidence to support this view. Household

financial wealth increased between 2001 and 2003 due to increases in the capital value of

shares yet, consumption expenditure did not match these rises (Fisher & Voss 2004, p. 371).
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Whereas with debt, any changes to the stock must be reflected on expenditure.

The measure of household debt in DOLS2 contains credit card debt, which by definition is

classified as short-term debt. Credit card debt is typically paid off in a period less than

a year. This would imply that the results in DOLS2 may not accurately reflect the long

run relationship between household debt and consumption expenditure. This is because it

contains both short and long term debt. As such, to identify a more consistent long run

relationship, the consumption function DOLS3 is estimated to include only secured debt

Ds, which is the sum of mortgage and consumer loans. These are long-term contracts to

which households are committed. This measure of household also supports the hypothesis

of a negative long run relationship between household debt and consumption. A percentage

increase in secured household debt at the aggregate, decreases aggregate expenditure by

0.522% over the long run. One point to note is that the coefficient is significant at the 10%

level. It appears that the exclusion of credit card debt also reduces magnitude of the effects

of household debt on consumption. Not only is this the case, but gross wealth becomes

significant at the 10% level. DOLS3 also suggests that effects of disposable income dominate

over the remaining balance sheet items in the long run.

5.1.2 The Effects of the Interest Rate

Theories of consumption argue that the interest rate and changes to it, may affect consump-

tion through the income and the substitution effects. The income effect is incorporated in

the definition of aggregate disposable income, which is after household interest receipts and

payments. An aggregate consumption function incorporating the real interest rate was esti-

mated to ascertain whether the substitution effect is an important determinant of aggregate

consumption expenditure.1 It was found that the real interest rate was insignificant at all

conventional levels of statistical significance. Thus, there appears to be no evidence of inter-

temporal effects at the macroeconomic level and consequently the interest rate was excluded

from the study.

5.1.3 ‘Fisher Dynamics’ and the Loan Amortisation Schedule

Bernanke (2007) highlights that consumption behaviour may also be affected by the structure

of mortgages i.e. the interest component from variable rates of interest. Mason & Jayadev

(2012) claim such structures bring ‘Fisher dynamics’ into the forefront of the discussion.

1The interest rate data was obtained from the Reserve Bank of Australia webpage; RBA Statistics F4
Retail Deposit and Investment Rates.
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Specifically, these dynamics refer to the combined effects that changes in the interest rate,

inflation and economic growth have on the household debt burden. 2 For brevity, the

discussion will centre only on the possible interest rate effects. The majority of mortgages in

Australia are associated with variable interest rates. These can have the effect of imposing

additional interest expenses on household budgets compared to loans with a fixed interest

component. The changes primarily come from (1) changes to the cash rate and (2) the

effect that the change in the cash rate alters the banks perception on the default risk of

the household, which in some cases may lead to a further increase in the variable rate on

the loan. Dynan (2007) suggests that ceteris paribus, such changes mean that households

will be exposed to more financial risk and stress which can have enhanced reductions on

consumption. To see why this is the case, the nature of the amortisation schedule is analysed.

A household’s position within the amortisation schedule determines to a great extent the

overall impact brought about by a change in the interest rate. For instance, the beginning of

the amortisation schedule, typically structures debt repayments which comprise of a modest

principal component relative to the interest component. Given that the interest expense is

partly a function of remaining principal balance, an increase in the interest rate will result

in more pronounced interest expense effects compared to a household that is at the middle

or end of the amortisation schedule. At the end of the schedule, the remaining principal

balance is low and so despite increases in the interest expense, the effect will be relatively

lower in comparison. Moreover, since there has been successive net increases to the stock of

debt according to Figure 3.1, it can be deduced that a significant proportion of households

are at the beginning of their amortisation schedules. To the extent that these net increases

are associated with a variable interest component, upward changes in the interest rate may

have a more pronounced effect of imposing drags on consumption in the forseeable future

(Dynan 2012). This is because a greater portion of income will need to be directed towards

debt repayments at the expense of consumption.

The question of relating the effects that household debt imposes on consumption can be

approached through an alternative lens. Barba & Pivetti (2009, p.135) construct an in-

tuitive theoretical framework outlining the conditions giving rise to household debt un-

sustainability.3 They begin by claiming that the dynamics of the stock of debt, d, for a given

2The presence of ‘Fisher dynamics’ emanates from the deregulation of the financial sector, which pro-
moted a different set of financial regulations especially the determination of the rate of interest by market
forces rather than by state forces (Mason & Jayadev 2012).

3See Barba & Pivetti (2009) for a full discussion of this framework. For the purposes of this investigation
only the most vital elements of their framework are described.
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household can be represented as:

dt = dt−1 + nadt (5.1)

Equation (5.1) states that the current stock of a household’s debt, dt is determined by the

level of the stock in the previous period, dt−1, and the net acquisition of household debt in

the current period, nadt. The basic sustainability condition for each indebted household is

for them to maintain or decrease the debt to income ratios overtime. Barba & Pivetti (2009)

represent this relation as:
dt
yt
≤ dt−1
yt−1

(5.2)

where dt
yt

is the ratio of a households stock of debt to their level of personal disposable

income. On the one hand, this ratio is affected by the gap between the growth in the

interest rate and the growth rate of wages. The larger the gap between these two rates, the

more consumption must be reduced to accommodate the relatively higher debt payments.

In addition, the proportion of income devoted to debt repayments must offset the growth

rate in the debt to income ratio (ibid). If the sustainability condition cannot be met or

kept within reasonable bounds by the household, then consumption levels are more likely to

experience notable reductions. 4

5.1.4 Labour Mobility and Household Debt

Although interest expense costs are a source imposing drags on consumption other non

‘Fisher dynamic’ variables may have profound effects. Debelle (2004, p.21) claims that vari-

ations in the level of household income due to unemployment are the single most significant

determinant of repayment ability. Indebted households that obtain income from unskilled or

casual employment positions are most exposed to any negative changes in the labour market

and the economy in general. Debt thus has the distinct effect of restraining labour mobility

of households (Debelle 2004). Barba & Pivetti (2009, p. 127) argue that a possibility exists

for there to be a distinct physical burden on households as they ‘work harder and for longer

hours’. However, in contrast to Debelle (2004) they believe that the debt burden increases

labour mobility as households are willing to accept employment ‘anywhere and do anything’,

(Barba & Pivetti 2009, p.127).

4Akerlof (2008, p.1) notes that if a trend of household debt unsustainability emerges at the macroeco-
nomic level then these reductions in consumption may be a source for initiating business cycles.
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5.2 Main Conclusion Drawn From the Results

5.2.1 Separating the Roles of Assets and Household Debt in Net

Wealth

Taken as a whole, the estimates in Table 5.1 illustrate a fundamental issue in relation to

the treatment of household debt in consumption functions. For instance, DOLS1 contains a

measure of wealth net of total debt: a specification taken from Tan and Voss (2003). The

reason for the subtraction of household debt stems from the belief and theoretical arguments

of the permanent income hypothesis (1957) in that household debt has no independent

influence on consumption. As such, since it is not considered significant to incorporate into

the consumption function, it is consequently subtracted off to reflect the portion of wealth

free from the claims of household debt. Thus, only net wealth, income and sentiment appear

to be the driving forces behind aggregate consumption in the long run (DOLS1). However,

when assets and household debt are entered separately into the consumption function, a

different set of conclusions and implications for understanding the macro-economy arise.

What is evident in Table 5.1 is an asymmetry of effects. These results demonstrate that,

although net wealth is significant in the long run, when gross wealth and household debt

are included separately, they both have significant and different coefficients (even between

DOLS1 and 3). Their respective effects on aggregate expenditure are thus not identical. It

can thus be inferred that the effect of a change in net wealth on consumption through a

change in gross wealth, is not symmetric with the effect of a change in net wealth through

a change in household debt. As such, strong reasons are required to justify considering only

net wealth as a driver of long run consumption since it effectively assumes a symmetry of

effects between assets and household debt. Furthermore, household debt should have a focus

especially when the trends in household debt stocks have significantly changed in recent

times. Based on the household debt trends presented in Chapter 3, it seem pertinent to

test whether separate wealth effects and debt effects on consumption are significant. In

other words, the basic point highlighted by these results boils down to issues of accurate

presentation and representation of long run dynamics at the macro level. Studies that

specify that consumption is a function of net-wealth without directly testing whether debt

has contrasting and independent effects may suffer from misspecification.
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5.2.2 The Role of Consumer Sentiment in the Long Run

Consumer sentiment has positive effects on consumption and also is statistically significant

across the three consumption functions in Table 5.1. 5 This suggests that ‘fundamental

uncertainty’ does play a role in the long run, albeit being represented through a proxy

variable. The effect on sentiment when debt and wealth are separated as in DOLS2 and 3

are contrasted to the estimated effect that sentiment has in DOLS1. This could suggest that

different specifications of aggregate consumption functions will produce different estimates

on sentiment. If DOLS1 is somewhat of a misspecification, then the long run estimator of

sentiment has restricted validity compared to the estimates of sentiment in DOLS2 and 3.

5.3 Sensitivity Analysis- FM-OLS

To what extent are the DOLS estimates presented in Table 5.1 consistent with the FM-OLS

procedure? The FM-OLS results are presented in Table 5.2 below. In the case of finding

evidence to support the central hypothesis of the study, FM-OLS2 and 3 suggest that the

long run relationship between household debt and consumption expenditure is negative.

This is the basic similarity between the estimates in Table 5.1. However, only a minor

disparity is evident when the coefficients on the debt variables are further examined. FM-

OLS2 indicates that in the long run, aggregate expenditure is reduced by 0.510% for every

percentage increase in total household debt. Meanwhile, if the sum of credit card debt is

removed, the long run effect of debt is smaller, i.e. mortgage and consumer debt reduces

expenditure by 0.495%. The gap between the FM-OLS debt estimates (0.510% - 0.495%) is

smaller than the corresponding gap for the DOLS estimates (0.577% - 0.522%). Considered

broadly though, these two sets are within a range to suggest a degree of consistency across

the FM-OLS and DOLS methods.

The asymmetry, outlined in the DOLS estimates, between net wealth on the one hand and

gross wealth and household debt on the other is also evident in Table 5.2. Whilst net wealth

is significant, so too are gross wealth and household debt. The FM-OLS estimates indicate

that household debt influences consumption independently of net wealth. Furthermore, the

long run effects of household debt on aggregate expenditure are greater than the effects of

gross wealth. This reinforces the notion that only small proportions of wealth increases

are used for consumption purposes. A look at sentiment across the three models, indicate

5The consumption functions in Table 5.1 were also estimated with consumer sentiment in levels and not
in logs. Sentiment remained positive and significant. There were also no major changes to the coefficients
in the other variables.
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uniformly lower estimates when assets and debt are entered separately; again reinforcing the

notion that the consumption function with net wealth may produce inaccurate estimates. In

sum, all the coefficient estimates across the 3 models are reasonable, being within the 0 to

1 bounds and they have the same long run impacts on consumption but not necessarily of

the same magnitude as per the DOLS method.

Table 5.2: FM-OLS Estimates of Long Run Household Debt Dynamics, 1988:09-2014:03

FM-OLS1 FM-OLS2 FM-OLS3

Intercept
-0.075
(0.181)

-0.430
(0.456)

-0.583
(0.491)

Y
0.656***
(0.083)

0.678***
(0.067)

0.670***
(0.073)

W
0.232***
(0.075)

0.251***
(0.079)

Wn
0.175***
(0.049)

D
-0.510***
(0.150)

Ds -0.495**
(0.181)

S
0.154***
(0.042)

0.129***
(0.025)

0.136***
(0.027)

Adj −R2 0.987 0.987 0.987
S.E. of Regression 0.027 0.027 0.027
Sum Squared Residuals 0.070 0.070 0.071
Durbin-Watson Statistic 0.172 0.169 0.184
Number of Observations 102 102 102

Note: * denotes 10%, ** 5% & *** 1% level of significance.

Wn represents net wealth (W less D).

Ds represents secured debt (mortgage & consumer loans).

Standard errors in parentheses.

Long run variance for each model as per the Whitening options

has been specified with 8 lags. Kernel options used was the

Bartlett. Newey-West bandwidth method was also selected.

Number of included observations are after adjustments.

A possible reason for the slight disparity between the FM-OLS results and those of DOLS

could be related to the number of leads and lags specified. Although, it was previously

mentioned that the AIC would be used as the information criterion to determine the number

of leads and lags in each DOLS model, this was not possible. The optimal level of leads and

lags for the main consumption function specification, i.e. DOLS2 as stipulated by the AIC

used a high number of observations so much so, that the consumption function could not
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be estimated by the econometrics software. Even the Scwartz Information Criterion (SIC)

reported the same result as the AIC. A decision, was then taken to specify 8 leads and lags

for DOLS2. Beyond this amount of leads and lags, estimation was not possible. Given this,

the remaining consumption functions were also estimated with 8 leads and lags to provide a

consistency across the three consumption functions. Furthermore, the estimated coefficients

for any of the estimated consumption functions were not too dissimilar to those in Table 5.1

beyond 6 leads and lags. Unlike the DOLS method, FM-OLS does not require leads and

lags to estimate long run relationships. As mentioned previously, FM-OLS uses the residuals

from the regressions to calculate the long run covariance and in doing so provides consistent

estimates which were reflected across the three models in Table 5.2.

5.4 Long Run Dynamics With Different Measures of

Debt

Defining an alternative measures of household debt effects allows for cross study comparison.

Kim et al. (2012a) is the one of the few related studies to this thesis since they also estimate

an aggregate consumption function which incorporates household debt using DOLS. Despite

this, their measures of household debt are defined differently. Rather than estimate the long

run effects of the aggregate stock of household debt, they estimate the long run relationship

between the aggregate debt service ratio (dsr) and aggregate expenditure. Debt to service

ratio is defined to be the ratio of total U.S. household liabilities to aggregate nominal dis-

posable income. Thus, in order to compare the degree of similarity between the Australian

and U.S. cases, Table 5.3 below contains estimates of the debt service ratio as defined in

Kim et al. (2012a). However, prior to this, Johansen (1991) co-integration tests were con-

ducted on the new set of variables. Table B5 in the Appendix contains all the results of the

co-integration tests for the models in estimated below. One co-integrating relationship was

found across the four consumption functions estimated in Table 5.3, firstly using DOLS and

secondly using FM-OLS. The DOLS models were estimated using 8 leads and 8 lags. 6

A look at the estimated coefficients on the household debt estimators shows that they have a

degree of resemblance to the results presented above. Firstly, the coefficient signs are identical

to those presented above. It appears that normalising household debt by disposable income

does not affect the sign or the relative magnitude of the estimators. However, by comparison,

6On this occasion, AIC and SIC did report the optimal number of leads and lags for the DOLS models
in Table 5.3 to be 12 for both leads and lags. Whilst these criterion did identify a different amount of leads
and lags from the 8 lead and 8 lag amount, the estimates of the DOLS using the AIC and SIC lead and lag
length were approximately similar to those in Table 5.3.
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the coefficients on the debt service ratios in FM-OLS4 and 6 are uniformly lower than the

magnitudes of the same variable in the remaining consumption functions within Table 5.3.

Table 5.3: Aggregate Consumption Function with Debt Service Ratios, 1988:09-2014:03

DOLS4 DOLS5 DOLS6 DOLS7 FM-OLS4 FM-OLS5 FM-OLS6 FM-OLS7

Intercept
-2.891**
(1.249)

-4.409*
(2.168)

-2.422**
(1.096)

-5.027**
(2.063)

2.139***
(0.318)

-4.137***
(1.513)

2.155***
(0.296)

-4.247**
(1.555)

Trend
0.273***
(0.002)

0.026***
(0.002)

0.016***
(0.001)

0.016***
(0.001)

Trend2
0.000***
(0.000)

0.000***
(0.000)

0.000***
(0.000)

0.000***
(0.000)

W
0.764***
(0.116)

0.857***
(0.160)

0.722***
(0.103)

0.896***
(0.153)

0.335***
(0.033)

0.988***
(0.143)

0.332***
(0.030)

0.991***
(0.144)

dsr
-0.607***
(0.117)

-0.458***
(0.197)

-0.177***
(0.028)

-0.532***
(0.174)

dsrs
-0.585***
(0.107)

-0.530***
(0.192)

-0.183***
(0.027)

-0.551***
(0.179)

S
0.633***
(0.205)

0.687***
(0.193)

0.281***
(0.086)

0.297***
(0.086)

Adj −R2 0.999 0.989 0.999 0.991 0.996 0.959 0.996 0.958
S.E. of Regression 0.006 0.020 0.006 0.019 0.015 0.047 0.014 0.048
Sum Squared Residuals 0.002 0.013 0.002 0.197 0.021 0.216 0.020 0.221
Durbin-Watson Statistic 0.983 0.250 0.994 0.264 0.164 0.306 0.169 0.321
Number of Observations 86 86 86 86 102 102 102 102

Note: * denotes 10%, ** 5% & *** denotes 1% level of significance.
dsr denotes the log of total debt service ratio (D divided by Y )
dsrs denotes the log of secured debt service ratio (Ds divided by Y )
Standard errors in parentheses. For DOLS models these are HAC Newey-West errors.
DOLS models each specified with 8 leads and 8 lags.
The long run covariance for each FM-OLS model as per the Whitening options has been specified with 8 lags.
Kernel option selected was the Bartlett. Newey-West bandwidth method was also selected.
Number of observations included are after adjustments.

DOLS4 illustrates the aggregate consumption function incorporating wealth and the debt

service ratio along with linear and quadratic trends. Defined in this manner, a one percent

increase in the debt service ratio will decrease long run aggregate consumption by 0.607%.

The decrease in the aggregate consumption level may be brought about either through an

increase in household debt (holding aggregate disposable income constant) or a decrease in

aggregate disposable income (holding total household debt constant). The presence of the

trend components in DOLS4 and 6 made the remaining explanatory variables significant.

Estimation of these models excluding the trend components made the remaining explanatory

variables all insignificant. A possible reason why trend components were needed may relate

to the presence of the debt-service ratio. However, once the co-integrating relationship had

incorporated consumer sentiment as in DOLS5 and 7 the trend components were insignificant

and were consequently removed.

57



The results in Table 5.3 bear little resemblance to the results in Kim et al (2012a). A number

of reasons contributing to these differences is firstly due to a larger sample size. Kim et al.

(2012a) use quarterly data between 1952 and 2011 to estimate the long run effects. Optimal

lead and lag lengths in their study were much higher than 8, which could suggest that

differences exist in the data. The debt service ratio in their study had an estimated long

run impact on aggregate consumption between 0.165 and 0.178. Only the debt service ratio

estimates in FM-OLS4 and 6 are comparable to those estimates in their study. Furthermore,

their consumption functions find that long run aggregate consumption increases by 0.156 for

each percentage increase in the aggregate level of borrowing. The estimated wealth effects

in Table 5.3 contain little by way of comparison with those in Kim et al.(2012a) and even in

Tables 5.1 and 5.2. Finally, sentiment effects in Table 5.3 cannot be compared as they were

not estimated in Kim et al.(2012a).

5.5 Coefficient and Residual Diagnostics of DOLS and

FM-OLS models

The requirements needed to ensure that the DOLS and FM-OLS estimates are valid is that

the residuals from these regressions follow a white noise process. A white noise process

denotes a series where the mean is 0 and contains no additional information necessary for

estimating the long run relationship between aggregate household debt and consumption.

Table B7 in the Appendix contains the residual diagnostics for the DOLS1,2 and 3 and the

corresponding diagnostics for the FM-OLS method. All the models’ residuals have a mean

and median of 0. Figure B1 in the Appendix provides a graphical representation of the

residuals of these models to complement the results in Table B7.

Additionally, these residuals must also be normally distributed around the mean. The

Jarque-Bera test is specifically designed to test for normality of a series. It specifies a

null hypothesis that the residuals are normally distributed. The Jarque-Bera statistics for

all the model residuals are less than the one percent critical values, which implies a high

p-value and consequently a failure to reject the null-hypothesis of normality.

The adjustedR2 in the above estimates appear to be extremely high which could raise concern

of spurious results. Gutierrez (2010) suggests an intuitive test for determining whether the

DOLS estimates are spurious or not. This is determined through unit root tests on the

residuals of the DOLS models in Table 5.1 and 5.3. Evidence of spurious results is present

when the unit root test null-hypothesis is not rejected. The null hypothesis specified in the

58



ADF and PP tests for the residuals is that they are non-stationary or I(1). Table B8 in the

Appendix reports that all unit root test specifications are comprehensively rejected at the

one percent level of significance. This suggests that the estimates in Table 5.1 and 5.3 are

not spurious.

A final diagnostic required for validity of the estimates in this study is the Wald coefficient

restriction test. This test is designed to determine whether the coefficients in a model are

jointly 0. Referring to Table B9 in the Appendix will show the results of the joint coefficient

restrictions tests for all the aggregate consumption functions estimated and across both

econometric methods. The F-statistic and Chi-square statistics for all the Wald tests are

larger than the one percent level. This means that there is a comprehensive rejection of the

null that the joint coefficients are 0.

5.6 Placing the Results Within the Bounds of the Lit-

erature

What is the significance of confirming that the long run relationship between household debt

accumulations and aggregate consumption expenditure is negative? The results presented

above, do contain some general significance: namely that they are not entirely consistent

with the permanent income hypothesis. The reason for this stems from the centrality in

economic thought that the permanent income and life-cycle hypotheses occupy, in analysing

aggregate consumption. These theories argue that household debt effects consumption only

in the short run. Debt is used when households are liquidity constrained due to temporary

deviations of their incomes, hence allowing consumption to be smoothed. In the long run,

only permanent income is the guiding force for consumption. Meanwhile, others such as Hall

(1978) claim that consumption follows a random walk when household time preferences equal

the interest rate. If disparity between the two does not exist then, only last period’s level

of consumption is useful for determining the current periods level of consumption. Thus, in

other words, testing the hypothesis set by Barba & Pivetti (2009) and Cynamon and Fazzari

(2008, 2013, 2014) simultaneously amounts to an indirect test of the permanent income

and life-cycle hypotheses! The fact that the results indicate that debt and sentiment are

significant, suggests that aggregate consumption behaviour is more consistent with Keynesian

interpretations.

The main contribution of the thesis emanates from the fact that debt has an effect on

consumption independent of net wealth. The results consistently demonstrate that, although
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net wealth is significant, when wealth and household debt are included separately, both have

significant and different coefficients. The effect of a change in net wealth on consumption

through a change in gross wealth, is not symmetric with the effect of a change in net wealth

through a change in household debt. The point highlighted by these results boils down to the

issue of accurate representation of long run dynamics. Studies that specify that consumption

is a function of net-wealth without testing whether debt has contrasting and independent

effects may suffer from misspecification. This point is significant because the results impact

on the conclusions drawn and the ensuing implications.

What also should be noted is that the estimates of the long run marginal effects of changes

in household debt are constant. This means every percentage change gives the same effect at

the aggregate level. For instance, in DOLS2 all successive percentage increases in household

debt reduce long run consumption expenditure by 0.577%. This magnitude is highly unlikely

given the complexity of the Australian macroeconomy, where many variables exert influence

on household behaviour at any one point in time. In fact, what the results also suggest

is that reductions in household debt have the equal but opposite effects as increases in

household debt. Thus, successive percentage decreases in household debt increase aggregate

expenditure by 0.577%. Again, this is highly unlikely. The magnitudes of the coefficient

estimates should not be taken too literally, since they are based on certain econometric

simplifications and data limitations from the sample size being too small to allow for the

optimal lead and lag lengths. More importantly, other variables such as income distribution

and household debt distribution might have possibly shed further light on the issue at hand

but were omitted.

Thus, the significance of the results is not so much that household debt influences aggregate

expenditure by X% or Y%. Where the essential meaning of the result lies is that in the

long run, household debt is significant for understanding long run aggregate consumption

behaviour. It plays a role not just for consumption expenditure, but also for aggregate

demand in general. The identification of this significant relationship provides a platform for

further discussion in the literature of the macro-economic and financial stability implications

emerging from increasing household debt levels, not only in Australia, but in other economies.
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Chapter 6

Conclusion and Suggested Study

Extensions

The evidence presented here suggests that in the long run, household debt is a significant

factor shaping aggregate consumption. Specifically, household debt imposes negative influ-

ences on aggregate consumption expenditure. Moreover, the results support the specified

hypothesis and also the basic premise embedded within the arguments of Barba & Pivetti

(2009) and Cynamon & Fazzari (2008, 2013, 2014). The main conclusion drawn from the

study is the fact that household debt influences aggregate consumption independently of net

wealth. This implies that consumption functions that only estimate the potential effects

of net wealth may be misspecified. In summary, although net wealth was significant, when

gross wealth and household debt were entered separately into the consumption function,

there was an asymmetry of effects. The effect of a change in net wealth through gross wealth

is different from effect of a change in net wealth through household debt. This fact was also

illustrated across different measures of household debt and across econometric methods.

Furthermore, such results indicate a degree of inconsistency with the tenets the permanent

income hypothesis (1957) sets in relation to the long run significance of household debt.

According to Friedman (1957) only permanent income is the driving force of consumption

in the long run. Meanwhile, Hall (1978) claims that aggregate consumption should follow

a random walk when time preferences and the rate of interest are equal. If they are not,

only last period’s level of consumption is useful for determining the current periods level of

consumption. Taken as a whole, the estimates presented in this thesis are more consistent

with Keynesian interpretations of consumption, especially since sentiment was found to

be a significant factor. All the relevant diagnostics for the coefficient and residuals were

comprehensively met. Jointly, the coefficients were significantly different from 0 for all
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model specifications. Meanwhile, the residuals across the different models follow a white

noise process, i.e. being normally distributed around the mean of 0.

Despite these points, the results presented here do contain a number of limitations. Firstly,

important variables such as the income and household debt distribution variables were omit-

ted due to a lack of data availability. According to the relative income hypothesis (1949),

higher inequality of income may compel households to borrow to maintain their consumption

standards with their reference group. The small sample size, whilst suitable for DOLS, ulti-

mately did not contain enough observations to include the optimal number of leads and lags.

The small sample size also restricted any sub-sample analysis, which would have been useful

to identify any significantly different long run effects. The fact that the marginal effects

of increases in household debt at the aggregate are constant, and similar to the effects of

decreases, also warrants caution. Reality in the macroeconomy is much more complex than

as specified in this study. This also implies a possibility for reductions in household debt

to have different effects to increases. In other words, the Australian macroeconomy may

well be characterised by non-linear processes which have not been considered here. All these

imply that the magnitudes of the estimated long run effects of debt should not be taken

too literally, as they are based on data limitations and linear econometric specifications.

Finally, whilst the study is situated at the macro level, the distribution of debt across the

income classes, reveals the extent to which household debt imposes burdens on household

consumption.

Future studies of household debt are numerous and interesting. However only two will be

presented here. The first relates to Debelle (2004) and Barba & Pivetti (2009) presenting

contrasting theoretical arguments of the degree of labour mobility of indebted households.

The future research question could be framed as ‘Is there a positive relationship between

household debt and labour mobility?’ This could also be conducted on a cross country basis

to find evidence supporting one or the other authors’ arguments. The second worthwhile

path of investigation could be to conduct simulation exercises of the ‘Fisher dynamics of

household debt’. By incorporating variables such as the interest rate; economic growth and

rates of inflation, analysis may be conducted to obtain effects, and the persistence of these

effects on, for e.g., sentiment and rate of time preference of indebted households. Such a

study could aid in the growth of the theory of household behaviour in a macroeconomic

context and provide magnitudes of ‘Fisher dynamics’ effects on financial stability.
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Appendix

Appendix A

The Kuznets Time Series Consumption Data

Following the publication of the General Theory, Keynes’ psychological law was subjected to

a series of empirical studies aimed at ascertaining its validity. Economists such as Kuznets

had acquired a particular interpretation of Keynes’ law namely, that it would result in both

the MPC, which is a measure of consumption at the individual and cross-section level, and

the APC, a measure at time series level, to decrease in the long run. A crucial caveat

to this is the fact that nowhere does Keynes himself make such a statement about the

MPC and APC. Despite this, Kuznets (1946) “identified” that aggregate consumption had

“contradicted” Keynes’ “prediction” of a falling APC. Spanning from 1869-1938 the Kuznets

data, displayed a constant APC that varied only slightly between 0.84-0.89 in the U.S 1

This supposed “result” attracted widespread attention. Thus, following Keynes (1936),

three subsequent hypotheses were put forward as explanations to account for the “disparity”

highlighted by Kuznets. The role of income was re-conceptualised according to:

(1) the relative income hypothesis by Duesenberry (1949).2

(2) the permanent income hypothesis by Friedman (1957) and

(3) the life-cycle hypothesis by Modigliani and Brumberg (1954).

1There are a few points to note: (1) on the other hand, Ackley (1968, p.225) found evidence of a decrease
in the APC. His U.S. data ranged from 1929-1941 with the results showing the APC to decrease to 0.75
across this period. This point is also noted in Palley (2008) and (2) there was an assumption that the
cross-section and time series tests used different data, however, according to Bunting (2001) this is incorrect.

2This hypothesis served as a explanation for the independence between the marginal propensity to
consume (MPC) and increases in aggregate income, so much so that the average propensity to consume
remains constant. Households as a whole maintain the aggregate MPC by maintaining their individual
MPC’s during income increases to avoid changes in their relative positions in the consumption hierarchy.
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Appendix B

Table B1: Time Series Data Description

Variable Description Series Type Sample Period Number of Obs

C Consumption Expenditure Trend Sep 1959-Mar 2014 219
Y Total Disposable Income Trend Sep 1959-Mar 2014 219
W Household Assets ‡ Original Sep 1988-Mar 2014 103
W Household Financial Assets ‡ Original Sep 1988-Mar 2014 103
Ds Household Liabilities Original Jun 1988-Mar 2014 104
Ds Personal Credit § Original Aug 1976-Mar 2014 452
Du Household Credit Card Debt § Original Jan 1985-Apr 2014 352
S Consumer Sentiments Index § - Sep 1974-Jul 2014 479
P GDP Implicit Price Deflator* Seas Adj Sep 1959-Mar 2014 219

Note 1: § denotes that the data set for the variable has a monthly frequency. Since household credit card
debt is a stock, the month corresponding to the conventional quarter is used. For example the monthly
figure for September is taken to represent the September quarters stock of credit card debt. The consumer
sentiments index takes the arithmetic mean of the values for the three months corresponding to a given
quarter. The remaining variables have quarterly frequency. ‡ denotes that the data was in billions of
Australian dollars. The remaining variables are in millions except for the consumer sentiments index. *
represents the reference year 2011-12. Note 2: The ABS considers series types that are of ‘trend’ type to
provide the most reliable and accurate guide of the underlying movements in the data. Whenever possible
the trend series were obtained. The trend series are obtained by removing the irregular component from
the seasonally adjusted estimates. In the event that trend series was not available, the ‘original’ series was
used. Note 4: For the purpose of this study, the two time series data labelled W are summed together
to obtain the aggregated gross household wealth. To obtain total household debt, this procedure was also
applied to the three data series labelled D. Note 5: To the best of my knowledge, the ABS does not use
the ‘liquidity assets’ as a terminology to describe a class of household financial assets. Despite this, the
financial assets included are: currency and deposits; securities, shares, loans and placements and finally
superannuation savings. Note 6: These aggregate trend estimates are derived by the ABS rather than
summing the components from the state level. The dis-aggregated data presents additional measurement
issues and hence is avoided in this study. For additional information regarding trend estimates refer to
http://www.abs.gov.au/Ausstats/abs@.nsf/exnote/5206.0
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Table B2: Time Series Data Sources

Variable Source

C ABS Cat No. 5206.0 National Income, Expenditure and Product, Table 8.
Y ABS Cat No. 5206.0 National Income, Expenditure and Product, Table 14.
W ABS Cat No. 5232.0 Financial Accounts, Table 43. Household Balance Sheet
W ABS Cat No. 5232.0 Financial Accounts, Table 43. Household Balance Sheet
Ds ABS Cat No. 5232.0 Financial Accounts,Table 36. Household Assets & Liabilities
Ds RBA Table D2: Lending and Credit Aggregates
Du RBA Table C1: Credit and Card Charge Statistics
S Melbourne Institute Economic Indicators: Time Series Data Electronic Databank
P ABS Cat No. 5206.0 National Income, Expenditure and Product, Table 5.

Note 1: ABS refers to the Australian Bureau of Statistics. RBA refers to the Reserve Bank of Australia. Note
2: The ABS emphasises great prudence in the use of all data with non-yearly frequency. Strict definitions
that are adhered to when deriving yearly estimates are typically impossible to follow at higher frequencies.
Furthermore, all estimates from the National Accounts are based on survey samples which are sensitive
to timing and recording deadlines. If for example data recording is delayed by one quarter the seasonally
adjusted data from which the ‘trend’ series are obtained are affected by the following three quarters. Note
3: These data sets were all collected between 01/07/2014 and 05/08/2014 and at the time corresponded to
the most recently revised and available data sets.
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Table B3: Unit Root Tests

Variable Test Level/Difference Type? p− valueζ Intercept Trend Integration

C

ADF
Level I 1.000 1.861 I(1)
Level I & T 0.988 2.620 0.067 I(1)
1st Diff None 0.566 I(2)

PP
Level I 1.000 2.173 I(1)
Level I & T 0.990 3.041 0.068 I(1)
1st Diff None 0.000

Y

ADF
Level I 1.000 0.574 I(1)
Level I & T 1.000 -0.788 -0.072 I(1)
1st Diff None 0.396 I(2)

PP
Level I 1.000 0.663 I(1)
Level I & T 1.000 0.893 0.01
1st Diff None 0.000

W

ADF
Level I 0.966 277.966 I(1)
Level I & T 0.132 -5002.791 55.332 I(1)
1st Diff None 0.000

PP
Level I 0.987 402.044 I(1)
Level I & T 0.505 -3814.808 44.469 I(1)
1st Diff None 0.000

D

ADF
Level I 0.991 25.702 I(1)
Level I & T 0.279 -342.883 3.280 I(1)
1st Diff None 0.002 I(1)

PP
Level I 0.993 56.461 I(1)
Level I & T 0.366 -445.648 4.582 I(1)
1st Diff None 0.000 I(1)

S

ADF
Level I 0.000 21.126
Level I & T 0.002 20.660 0.008
1st Diff None 0.000

PP
Level I 0.001 17.969
Level I & T 0.005 17.691 0.005
1st Diff None 0.000

Note 1: ADF denotes Augmented Dickey Fuller Test. PP denotes Phillips Perron Unit Root Test. Note
2: ? I denotes intercept, I & T denotes intercept and trend. Note 3: ζ denotes that the null hypothesis is
specified as the series having a unit root. Note 4: Lag length selection was based on Schwarz Information
Criterion (SIC). Note 5: Unit Root Tests cover the entire length of the variable’s data set as outlined in
Table B1.
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Table B3 Continued: Unit Root Test

Variable Test Level/Difference Type? p− valueζ Intercept Trend Integration

Ds

ADF
Level I 0.992 24.252 I(1)
Level I & T 0.248 -343.950 3.292 I(1)
1st Diff None 0.002

PP
Level I 0.994 52.180 I(1)
Level I & T 0.343 -448.040 4.496 I(1)
1st Diff None 0.000

Du

ADF

Level I 0.976 62.881 I(1)
Level I & T 0.625 -502.757 4.643 I(1)
1st Diff None 0.020 I(1)

None

PP
Level I 0.997 256.459 I(1)
Level I & T 0.641 -1442.803 13.760 I(1)
1st Diff None 0.034

Note 1: ADF denotes Augmented Dickey Fuller Test. PP denotes Phillips Perron Unit Root Test. Note
2: ? I denotes intercept, I & T denotes intercept and trend. Note 3: ζ denotes that the null hypothesis is
specified as the series having a unit root. Note 4: Unit Root Tests cover the entire length of the variable’s
data set as outlined in Table B1.
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Table B4: Lag Length Criteria for Johansen (1991) Co-

integration Test

]

Johansen Test 1 Johansen Test 2 Johansen Test 3

Lag LR AIC SIC LR AIC SIC LR AIC SIC
0 N/A -13.284 -13.143 N/A -9.706 -9.592 N/A -13.457 -13.314
1 1390.709 -29.879 -29.029 1073.953 -22.593 -22.022 1354.103 -29.802 -28.946
2 127.549 -30.983 -29.424 87.036 -23.351 -22.324* 122.825 -30.858 -29.288
3 55.416 -31.189 -28.921 42.295 -23.558 -22.074 54.699 -31.058 -28.775
4 36.088 -31.161 -28.184 30.280 -23.625 -21.685 35.199 -31.018 -28.021
5 27.481 -31.037 -27.352 19.489 -23.553 -21.156 27.622 -30.897 -27.187
6 35.656 -31.099 -26.705 18.920 -23.491 -20.637 34.856 -30.950 -26.526
7 41.358 -31.335 -26.233 40.033 -23.821 -20.511 41.116 -31.191 -26.054
8 24.359 -31.290 -25.479 18.780 -23.804 -20.036 23.620 -31.134 -25.284
9 23.683 -31.293 -24.774 13.068 -23.698 -19.474 24.114 -31.155 -24.592
10 31.258 -31.586 -24.359 23.818 -23.855 -19.175 29.038 -31.404 -24.126
11 23.928 -31.783 -23.847 12.614 -23.790 -18.654 21.483 -31.538 -23.547
12 20.844 -32.010 -23.366 12.875 -24.663 -18.173 19.519 -31.738 -23.033
13 27.828 -32.761 -25.189 15.431 -24.769 -17.812 27.263 -32.520 -23.102
14 49.033* -33.782* -31.513* 40.651* -26.788* -17.427 55.623* -35.069* -24.938
15 30.360 -31.384 -26.665 12.892 -23.862 -17.700 46.965 -34.796 -27.951*
16 36.785 -31.560 -25.829 27.511 -23.934 -17.349 33.083 -33.938 -24.951
17 42.758 -31.436 -25.477 10.040 -23.767 -18.911 0.000 -32.847 -24.774

* indicates lag order selected by criterion.LR:
Likelihood Ratio (stat at 5% level). AIC: Akaike Info Criterion. SIC: Schwartz Info Criterion.
C,Y ,W ,D,S in Johansen test 1.
C,Y ,Wn,S in Johansen test 2.
C,Y ,W ,Ds,S in Johansen test 3.

]

Johansen Test 4 Johansen Test 5 Johansen Test 6 Johansen Test 7

Lag LR AIC SIC LR AIC SIC LR AIC SIC LR AIC SIC
0 N/A -6.798 -6.712 N/A 0.304 0.419 N/A -6.910 -6.825 N/A 0.192 0.306
1 1020.817 -19.038 -18.695 1091.754 -12.802 -12.231 1009.951 -19.018 -18.675 1080.794 -12.779 -12.208
2 91.115 -19.982 -19.382* 88.736 -13.582 -12.555* 90.202 -19.950 -19.351* 88.188* -13.552 -12.525*
3 10.701 -19.913 -19.057 26.775* -13.577 -12.093 10.102 -19.873 -19.017 25.690 -13.532 -12.048
4 13.086 -19.883 -18.770 21.256 -13.510 -11.570 13.459 -19.849 -18.736 21.035 -13.465 -11.524
5 13.971 -19.873 -18.503 22.895 -13.491 -11.093 14.867 -19.852 -18.482 23.630 -13.456 -11.059
6 14.859 -19.885 -18.259 24.734 -13.524 -10.670 14.094 -19.853 -18.226 24.620 -13.488 -10.634
7 4.728 -19.750 -17.867 7.305 -13.280 -9.969 4.389 -19.712 -17.829 7.491 -13.247 -9.937
8 16.589 -19.813 -17.673 12.441 -13.143 -9.376 16.137 -19.767 -17.627 12.072 -13.103 -9.336
9 7.414 -19.732 -17.334 9.549 -12.966 -8.742 7.282 -19.684 -17.286 9.487 -12.924 -8.701
10 15.453 -19.803 -17.149 20.985 -13.059 -8.379 15.568 -19.757 -17.103 20.115 -12.999 -8.312
11 7.942 -19.747 -16.836 17.013 -13.103 -7.966 8.046 -19.703 -16.792 16.406 -13.027 -7.890
12 16.523 -19.875 -16.707 14.864 -13.132 -7.539 16.405 -19.828 -16.660 14.511 -13.047 -7.454
13 9.017 -19.861 -16.437 19.664 -13.356 -7.305 9.270 -19.820 -16.396 19.624 13.270 -7.220
14 12.338 -19.939 -16.257 12.422 -13.412 -6.905 11.846 -19.887 -16.205 12.345 -13.324 -6.817
15 3.311 -19.812 -15.874 11.546 -13.502 -6.539 3.645 -19.768 -15.830 12.216 -13.440 -6.477
16 17.703* -20.081* -15.886 18.694 -14.020 -6.600 18.865* -20.069* -15.874 19.557 -13.999 -6.579
17 2.605 19.949 -15.497 12.978 -14.411* -6.535 2.682 -19.939 -15.487 12.890 -14.385* -6.509

* indicates lag order selected by criterion.
LR: Likelihood Ratio (stat at 5% level).
AIC: Akaike Information Criterion.
SIC: Schwartz Information Criterion
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Table B5: Johansen Co-integration Tests

Unrestricted Cointegration Rank Test Trace Statistics

Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.334 44.566 29.797 0.001
At most 1 0.095 9.661 15.495 0.308
At most 2 0.013 1.106 3.841 0.293

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None* 0.334 34.906 21.131 0.000
At most 1 0.095 8.554 14.265 0.325
At most 2 0.013 1.106 3.841 0.293

Note: Trace test and Max-eigenvalue test indicates 1 co-integrating equation at the 0.05 level.

Trend assumption is a linear deterministic trend. Sixteen lag intervals in first differences.

* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.

Variables included in this test are: C,W ,dsr.

Results according to AIC lag length criteria under Johansen Test 4 in Table B4.

Unrestricted Cointegration Rank Test Trace Statistics

Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.276 57.313 47.856 0.005
At most 1 0.137 25.054 29.797 0.160
At most 2 0.076 10.339 15.495 0.256
At most 3 0.024 2.409 3.841 0.121

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None* 0.276 32.260 27.584 0.012
At most 1 0.137 14.714 21.132 0.309
At most 2 0.076 7.930 14.265 0.386
At most 3 0.024 2.409 3.841 0.121

Note: Trace test and Max-eigenvalue test indicates 1 co-integrating equation at the 0.05 level.

Trend assumption is a linear deterministic trend. Seventeen lag intervals, in first differences.

* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.

Variables included in this test are: C,W ,dsr,S.

Results according to AIC lag length criteria under Johansen Test 5 in Table B4.
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Unrestricted Cointegration Rank Test Trace Statistics

Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.350 47.824 29.797 0.000
At most 1 0.119 11.205 15.495 0.199
At most 2 0.005 0.392 3.841 0.531

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None* 0.350 36.620 21.132 0.001
At most 1 0.119 10.812 14.265 0.164
At most 2 0.005 0.392 3.841 0.531

Note: Trace test and Max-eigenvalue test indicates 1 co-integrating equation at the 0.05 level.

Trend assumption is a linear deterministic trend. Sixteen lag intervals, in first differences.

* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.

Variables included in this test are: C,W ,dsrs.

Results according to AIC lag length criteria under Johansen Test 6 in Table B4.

Unrestricted Cointegration Rank Test Trace Statistics

Hypothesized Number of CEs Eigenvalue Trace Statistic 5% Critical Value p-value**
None* 0.285 58.154 47.856 0.004
At most 1 0.136 24.668 29.797 0.174
At most 2 0.071 10.077 15.495 0.275
At most 3 0.026 2.675 3.841 0.102

Unrestricted Cointegration Rank Test Maximum Eigenvalue
Hypothesized Number of CEs Eigenvalue Max-Eigen Statistic 5% Critical Value p-value**
None* 0.285 33.486 27.584 0.008
At most 1 0.136 14.590 21.132 0.319
At most 2 0.071 7.437 14.265 0.443
At most 3 0.026 2.675 3.841 0.102

Note: Trace test and Max-eigenvalue test indicates 1 co-integrating equation at the 0.05 level.

Trend assumption is a linear deterministic trend. Seventeen lag intervals in first differences.

* denotes rejection of the hypothesis at the 0.05 level. ** MacKinnon-Haug-Michelis (1999) p-values.

Variables included in this test are: C,W ,dsrs,S.

Results according to AIC lag length criteria under Johansen Test 7 in Table B4.
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Table B6: Engle-Granger Single Co-integration Equa-

tion Tests

Engle-Granger Co-integration Test

Dependent tau-statistic p-value* z-statistic p-value*
C -3.640 0.286 -25.993 0.192
Y -2.709 0.737 -19.394 0.454
W -5.199 0.009 -70.581 0.000
D -3.652 0.237 -25.249 0.193
S -3.973 0.166 -25.960 0.194

Phillips-Ouliaris Co-integration Test
Dependent tau-statistic p-value* z-statistic p-value*
C -2.617 0.775 -12.252 0.813
Y -1.251 0.9927 -5.170 0.989
W -2.367 0.862 -14.41 0.711
D -2.139 0.918 -13.120 0.774
S -4.369 0.076 -32.905 0.061

Note: * denotes MacKinnon (1996) p-values.

Testing the null-hypothesis: Series are not co-integrated.

Engle-Granger Co-integration Test

Dependent tau-statistic p-value* z-statistic p-value*
C -3.241 0.312 -17.399 0.372
Y -2.596 0.633 -13.180 0.602
Wn -2.809 0.524 -14.296 0.537
S -3.986 0.082 -26.090 0.095

Phillips-Ouliaris Co-integration Test
Dependent tau-statistic p-value* z-statistic p-value*
C -3.590 0.179 -21.852 0.195
Y -2.919 0.467 -16.396 0.423
Wn -2.635 0.613 -12.167 0.661
S -3.842 0.111 -23.667 0.145

Note: * denotes MacKinnon (1996) p-values.

Testing the null-hypothesis: Series are not co-integrated.
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Table B7: Residual Diagnostics For DOLS and FM-OLS

models

Mean Median Maximum Minimum Std. Dev Skewness Jarque-Bera

DOLS 1 0.000 0.000 0.014 -0.014 0.006 -0.223 0.897 (0.639)
DOLS 2 0.000 -0.000 0.006 -0.005 0.002 0.388 2.475 (0.290)
DOLS 3 0.000 -0.000 0.006 -0.005 0.002 0.290 1.488 (0.475)
DOLS 4 0.000 0.000 0.010 -0.010 0.005 -0.155 2.346 (0.391)
DOLS 5 0.000 0.001 0.025 -0.030 0.012 -0.088 0.364 (0.834)
DOLS 6 0.000 0.000 0.009 -0.010 0.005 -0.124 2.072 (0.355)
DOLS 7 0.000 0.000 0.021 -0.030 0.011 -0.247 0.960 (0.619)

Note: p-values for Jarque-Bera test are in parentheses.

Mean Median Maximum Minimum Std. Dev Skewness Jarque- Bera

FM-OLS 1 -0.000 0.001 0.057 -0.075 0.025 -0.387 2.671 (0.263)
FM-OLS 2 0.002 0.003 0.057 -0.062 0.026 -0.191 1.018 (0.601)
FM-OLS 3 0.002 0.004 0.058 -0.061 0.026 -0.186 1.044 (0.593)
FM-OLS 4 -0.000 -0.003 0.023 -0.034 0.014 -0.229 2.526 (0.283)
FM-OLS 5 0.018 0.022 0.104 -0.080 0.042 -0.241 2.482 (0.289)
FM-OLS 6 -0.001 -0.002 0.023 -0.034 0.014 -0.270 2.801 (0.246)
FM-OLS 7 0.019 0.024 0.104 -0.078 0.043 -0.233 2.407 (0.298)

Note: p-values for Jarque-Bera test are in parentheses.
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Figure B1: Graphical Representation of DOLS and FM-

OLS Residuals
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Table B8: Unit Root Tests for DOLS Model Residuals.

Model Residuals Test Type 1 % critical value T-statistics p-value

DOLS1
ADF

I -3.510 -5.499 (0.000)
I & T -4.071 -5.468 (0.000)

PP
I -3.509 -4.676 (0.000)

I & T -4.070 -4.642 (0.002)

DOLS2
ADF

I -3.510 -6.935 (0.000)
I & T -4.071 -6.882 (0.000)

PP
I -3.509 -6.891 (0.000)

I & T -4.070 -6.825 (0.000)

DOLS3
ADF

I -3.510 -6.998 (0.000)
I & T -4.071 -6.939 (0.000)

PP
I -3.509 -7.076 (0.000)

I & T -4.070 -7.009 (0.000)
Note: Testing null hypothesis of a unit root.

I represents unit root test with intercept; (I &T: Intercept & trend)

Model Residuals Test Type 1 % critical value T-statistics p-value

DOLS4
ADF

I -3.511 -5.711 (0.000)
I & T -4.072 -5.675 (0.000)

PP
I -3.509 -5.119 (0.000)

I & T -4.070 -5.066 (0.000)

DOLS5
ADF None -2.593 -3.087 (0.002)
PP None -2.592 -2.855 (0.005)

DOLS6
ADF

I -3.511 -6.079 (0.000)
I & T -4.072 -6.038 (0.000)

PP
I -3.509 -4.670 (0.000)

I & T -4.067 -4.607 (0.002)

DOLS7
ADF None -2.593 -3.114 (0.002)
PP None -2.592 -2.938 (0.004)

Note: Testing null hypothesis of a unit root.

I represents unit root test with intercept;(I & T: Intercept & Trend).

None: No intercept or Trend specified.
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Table B9: Wald Coefficient Restriction Test

DOLS1 DOLS2 DOLS3

F-statistic
4372.537
(0.000)

2677.126
(0.000)

3171.800
(0.000)

Df (3,31) 4(13) (4,13)

Chi-Square
13117.610

(0.000)
10708.500

(0.000)
12687.200

(0.000)
Df 3 4 4

FM-OLS1 FM-OLS2 FM-OLS3

F-statistic
1385.179
(0.000)

1972.371
(0.000)

1715.092
(0.000)

Df (3,98) (4,97) (4,97)

Chi-Square
4155.536
(0.000)

7889.484
(0.000)

6860.368
(0.000)

Df‘ 3 4 4

Note: Testing joint restriction: Coefficients are 0.

Restrictions are linear in coefficients.

P-values in parentheses. Df: Degrees of freedom.

DOLS4 DOLS5 DOLS6 DOLS7

F-statistic
419.865
(0.000)

223.775
(0.000)

5054.122
(0.000)

280.637
(0.0000

Df (4,47) (3,31) (4,47) (3,31)

Chi-Square
16679.460

(0.000)
671.325
(0.000)

20216.49
(0.000)

841.910
(0.000)

Df 4 3 4 3

FM-OLS4 FM-OLS5 FM-OLS6 FM-OLS7

F-statistic
9454.540
(0.000)

247.276
(0.000)

10232.600
(0.000)

246.104
(0.000)

Df (4,97) (3,98) (4,97) (3,98)

Chi-Square
37818.160

(0.000)
741.828
(0.000)

40930.40
(0.000)

738.313
(0.000)

Df 4 3 4 3

Note: Testing joint restriction: Coefficients are 0.

Restrictions are linear in coefficients.

P-values in parentheses. Df: Degrees of freedom.
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