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Abstract: 
We develop a model that specifies the duration of housing affordability stress for particular 

types of households. Using panel data from Australia, households are considered in semi- and 

parametric analysis against different household characteristics, revealing whether these 

characteristics predict the duration of affordability. For most types of households, an 

experience of housing affordability stress lasts less than one year. A group of household types 

disproportionately made up of renters and sole persons remains in housing affordability stress 

for longer periods. A household is subject to chronic housing affordability stress if the 

duration of stress lasts for more than three years.  
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INTRODUCTION 

This paper explores the household experience of housing affordability stress in an Australian 

context. Unlike many other types of necessities, housing is a durable good. It represents the 

largest component of expenditure for most households, requiring ongoing spending on rent or 

mortgage repayments that generally do not change quickly over time. Rising house prices 

may create wealth effects that stimulate consumption in other markets (Cristini and Sevilla 

2014). A decline in housing affordability may therefore be expected to reduce overall levels 

of consumption. It is not possible to specify how long a household may expect to experience 

housing affordability stress using cross-sectional surveys. A residual approach to housing 

affordability and the use of survival analysis is required.  

The paper addresses the following research question: which households are more 

likely to experience and stay in housing stress? This is an important issue due to broader 

effects on quality of life and economic participation. The longer the duration of housing 

affordability stress the more likely it is that household members will experience mental health 

issues (Bentley et al. 2011). These may reduce the quality of human capital and rates of labor 

force participation, which are important elements in the reduction of housing affordability 

stress (Burke et al. 2007). Better understanding of the experience of the types of households 

that are unable to find secure, stable and affordable housing will allow appropriate policies to 

be designed to help those most in need and create a ‘wellbeing dividend’ for society (Beer et 

al. 2011). 

We examine the issue of housing affordability stress using Australian data. Australian 

house prices trended upwards after 1996, due to strong demand (a product of low and stable 

interest rates, population growth and strong employment levels) and a shortage of new and 

existing houses (Stapledon 2012). In terms of the ratio between average house prices and 

average incomes, which approximately doubled during this cycle, Australian housing is now 
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the least affordable of any English-speaking country (Burke et al. 2010). Real gross rental 

income per dwelling increased by 40% from 2000 to 2011, and the ability of renters to move 

into home purchase or public housing has declined (Burke et al. 2010; Stapledon 2012).  

Data is available for 10 waves (i.e. recorded annually for 10 years), and our model 

tracks an individual household from the first observation of residual housing affordability 

stress. We use a residual approach to measuring housing affordability stress, rather than the 

more common approach based on the ratio of household income that is absorbed by housing 

costs. Individuals are then tracked to observe the length of time that they are in housing 

affordability stress; they leave housing affordability stress once their residual income is 

greater than the budget standard for their current household composition. We refer to this 

change as an ‘event’ having occurred. The observations in the model are only of individuals 

that experience at least one episode in housing affordability stress; we do not include 

individuals that have never been in housing affordability stress. Kaplen-Meier survival tables 

show only observations of households in housing affordability stress for the first time. 

Parametric models observe the different number of observations in housing affordability 

stress by characteristics, thus allowing the prediction of the length of time a household may 

be in stress given these characteristics.  

In measuring housing affordability stress, an explicit 30% ratio of housing costs to 

household income has been the standard benchmark against which household circumstances 

are measured. This is based on convention and repeated use, rather than any theoretical or 

logical justification. For example, Quigley and Raphael (2004) use this ratio on the basis that 

US government housing assistance programs subsidies housing costs so that they do not 

exceed 30% of household income. A dual income household, especially one with no 

dependent children, may comfortably spend more than 30% of its income to occupy the type 

of housing desired. A decline in housing affordability, measured using the ratio approach, 
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does not necessarily correlate with deterioration in the overall financial well-being of 

households, and may instead reflect collective decisions to spend a greater share of income 

on larger, better equipped, and better located housing (Productivity Commission 2004; 

Rowley et al. 2011). The use of multivariate analysis fails to establish a statistical 

relationship between housing and financial stress based on the ratio approach (Yates 2007).  

Low- to moderate-income households may be able to buy or rent housing that appears to be 

unaffordable if they are made up of sole persons or couples without dependents. This is less 

likely to be the case if the household includes dependent children, which require greater non-

housing expenditure (Hulse et al. 2010).  

A residual approach considers households to be in housing affordability stress if their 

residual incomes, after housing costs are met, are below a budget standard. This would not be 

a state that a household would enter into by choice, as it would require trading-off other 

necessities. Budget standards are a set of budget lines based on pricing a basket of goods and 

services that a household needs to achieve a specific standard of living, which will vary 

according to the differences in the quality, quantity and scope of household consumption. In 

Australia, detailed budget standards for different household sizes and types have been derived 

at a modest but adequate level, which is close to the median Australian standard, and a low-

cost level, around half the median standard (Saunders et al. 1998; Henman 2001). This 

measure of housing affordability expresses the challenges that each household faces in 

balancing the cost of housing with non-housing expenditure, subject to a budget constraint 

(Stone 2006). The residual method was created in response to the deficiencies of the ratio 

approach, and is more effective at highlighting the household characteristics of low-income 

groups that may be expected to be most at risk of housing affordability stress (Gabriel et al. 

2005).  
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The duration approach is often called survival analysis, due to the methodology 

initially being designed for demographic and medical research, based on measuring the life 

expectancy of patients once they are diagnosed with a disease. Researchers follow patients 

over time to assess their likelihood of surviving based on personal characteristics, which 

informed the experience of patients. In studies of housing affordability stress, the data 

requirements of the duration approach are heavier than other techniques, as one is required to 

follow the same individuals over time, based on multiple observations. Using the ratio 

approach, Marks and Sedgwick (2008) employ longitudinal analysis of data from the 

Household, Income and Labour Dynamics in Australia (HILDA) survey for 2001-6 to 

measure the duration of stress for renter and homeowner households compared to a general 

sample. Rowley, Ong and Haffner (2014) find the relationship between static measures of 

housing stress and financial stress to be weak and use a longitudinal duration approach that 

allows transient and persistent episodes of stress, and the households that move into housing 

stress due to hardship rather than choice to be identified.  

Our paper differs from earlier research by using a greater number of years (10 waves) 

to track individuals. This increases the chances of observing a household falling into residual 

stress and thus entering the model. Falling into housing affordability stress may be seen as 

comparable to a patient being diagnosed with an illness; the key questions is how long they 

remain in this state and what intervention (if any) is required for them to recover. In a 

housing affordability context, the event is that of a household moving out of a state of 

housing affordability stress; for the patient it would mean either being cured or dying.  

The paper proceeds as follows. In Section I we specify a Living in Stress model that 

allows estimation of the duration of housing stress for different types of households and 

housing tenure, as well as the life events that are catalysts for changing the housing stress 

situation. Section II examines the nature of the data source. The use of panel data, which 
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allows tracking of individuals over time, uncovers the length of time in stress rather than 

simply who is in stress at a particular moment of observation. Section III reports the results, 

which show that while for most households the length of time in stress is short, less than one 

year, there is a group of households, disproportionately made up of renters and sole persons 

aged under 65 that remains in stress for longer periods. Section VI concludes the paper and 

considers policy implications.  

 

I. A LIVING IN STRESS MODEL 

We begin by identifying households that experience at least one period of housing 

affordability stress, as defined by comparing the residual income of a household reference 

person against a budget standard.
1
 Analysis is undertaken on the reference person that has 

experienced housing affordability stress, with all other individuals removed from 

consideration.  For this reference person, the duration of housing affordability stress is 

considered as a variable dependent on household characteristics, such as composition, and the 

income, age and education of that reference person. The residual housing affordability 

measure has two values, one or zero: ‘One’ applies if the household reference person has a 

residual income that is greater than the low-cost budget standard; ‘Zero’ applies if the 

residual income is less than the low-cost budget standard. The measure follows the household 

reference person over time, allowing changes in household income and type to be observed. 

The general form of the model is as follows: 

The duration of stress = function (𝑥𝑖) ,                                       (1) 

where xi are the factors (explanatory variables). The duration of housing affordability stress is 

expressed in two different forms, either as a survival function as in (3) below or as a hazard 

function, h(t), also known as the ‘conditional failure rate’ as in (4).  
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Table 1 lists the key variables. Age, gender, highest level of education achieved, 

origins and labour force status variables are included to facilitate understanding of the 

characteristics of the household reference person, who will be followed through time. 

Information about the household, such as housing situation (homeowner or renter) and 

location (Australian state) allow individuals to be distinguished by nature of ownership and 

the location of their housing. Household disposable income, together with housing costs 

(either mortgage repayments or rent), produces the household reference person’s residual 

income (see Table 2). Residual incomes are compared to the Low-Cost Budget Standards 

(LCBS), which are specified for various household types, based on the number of adults, the 

number and age of children, employment status and housing tenure (renting or owner-

occupied) (Saunders et al. 1998; Henman 2001). Inclusion of the family type variable is 

required to match with the budget standards.  

 

 

TABLE 1 

VARIABLES IN THE LIVING IN STRESS MODEL 

Variable name Variable label Explanation or 

HILDA variable 

names 

Explanation of variable 

 

Dependant 

variable 

      

   

HAT Housing 

affordability 

Total – for all 

budget 

standards 

HAT = 0 if resin <= 

LCBS 

HAT = 1 if resin > 

LCBS 

 

 

Independent variables 

   

 

EDUC1 Post-high 

school 

education 

Taken from edhigh 

for recoding 

EDUC1=1 for those with 

Degree or higher 

EDUC1 = 0 all else 
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ORIGIN Place of birth Taken from anbcob Non-native = 1 

Australian born = 0 

 

GENDER Gender of 

representative 

individual 

Taken from hgsex Male = 1 

Female = 2 

AGE Age of 

individual 

Taken from hgage 

for recoding 

Less than 41 

41 to 50 

51+ 

 

HHTENDER Household 

situation 

Taken from hstenur 

and hstenr 

SINGLE UNDER 65 

COUPLE UNDER 65 

NON-PARENT OVER 65 

PARENT 

SINGLE PARENT 

 

LFSCP2 Those not 

working 

Taken from esbrd Not working = 1 

Working = 0 

 

STATE The State the 

household lives 

in 

Taken from hhstate NSW 

Vic 

All others 

 

Health 

 

If the 

individual has a 

long term 

health 

condition based 

on show card 

K2, as in 

appendix F 

 

Taken from helth 

 

Have a long term health 

problem = 1 

Does not = 0 
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TABLE 2 

VARIABLES USED TO CREATE MEASURE OF HOUSING AFFORDABILITY 

Variable name Variable label Explanation and HILDA 

variable used without 

alteration  

tnchild 

 

 

Total number of dependent 

children 

Made up from hhd0_4, 

hhd5_9, hhd1014, hhd1524 

hhd0_4 

 

 

Number of dependent 

children aged 0 to 4 

 

htype 

 

 

The ten different 

household types 

Requires tnchild, hhtype, 

hgsex, hgage 

hhtype 

 

General household types  

hgsex 

 

 

The gender of the 

individual 

 

hgage 

 

The age of the individual  

LCBS 

 

 

Low cost budget standard Benchmark depending on 

the htype and year 

housec 

 

 

 

Weekly housing costs Requires hsmg and hsrnt 

depending on the type of 

housing costs. 

hsmg 

 

 

Mortgage usual 

repayments $ per month 

 

hsrnt 

 

 

Rent usual payment $ per 

month 

 

WDI 

 

Weekly disposable income Requires hifdip 

resin Residual income (WDI – housec) 

 

 

Three approaches to quantification of the model are explored. The first is a non-

parametric Kaplan-Meier estimator to produce survival tables that examine the hazard 

function. No variables or distribution are selected for this function, and therefore no 

restrictions are placed on the data. The second is a semi-parametric analysis that applies a 
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Cox Proportional discrete hazard method, with variables introduced to see if they predict 

different durations of stress. This does not restrict the distribution of the data in a functional 

form. The last approach imposes a parametric distribution that best fits the hazard function, in 

this case the Weibull distribution. This will restrict both the functional form of distribution 

and introduce explanatory variables.  

 

Survival table for those in stress 

Non-parametric analysis is used to produce survival tables to identify households that 

experience housing affordability stress and the length of time they remain in that state. The 

Kaplan-Meier estimator is a non-parametric estimate of the survivor function, the length of 

time that individuals remain in a particular housing affordability status.  

This is the probability of survival past time t. 

p(t)= (
𝑛𝑗−𝑑𝑗

𝑛𝑗
)                                           (2) 

The survivor function is 

�̂�(𝑡) =  ∏ (
𝑛𝑗−𝑑𝑗

𝑛𝑗
)𝑗|𝑡𝑗≤𝑡        (3) 

where 𝑛j is the number of individuals at risk at time 𝑡𝑗 and 𝑑𝑗 is the number of failures (when 

the event occurs, in this case indicating a change in residual income status) at time 𝑡𝑗. The 

survivor function is the product for all observed failure time periods that are ≤ t (Cleves et al. 

2010).  

In determining the survival rate, ‘time’ refers to the length of time a household 

remains in a particular state. A value of one in a given time period means that the household 

has been in stress for one year; the time period is presented in years because observations are 

made once per year. The number of household reference persons in the sample is recorded in 

the survival table, with the total in housing affordability stress in a current period determined 
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by how many were in stress in the previous period, minus those that escaped in the 

intervening period. If there is no new information about the household reference person, the 

household is regarded as ‘censored’ and is excluded from the sample. Households that remain 

in housing affordability stress in 2010 are regarded as censored, because the data set ends and 

we do not know if the household reference person subsequently remains in or escapes from 

the group of interest. When households were in residual stress in the previous period and 

move out of that state into non-residual stress in the current period, they leave the grouping of 

interest and no further information is collected.  

The survival rate is used to calculate the probability of a household reference person 

escaping residual stress beyond the current time period, having been in that state since the 

previous period. The probability value shows the number of households in the residual stress 

group at the start of the time period, minus those that escape, divided by the number of 

households in the group of interest at the start of the wave. As shown in (2), this probability 

may change, depending on which time period in stress is being observed. The unconditional 

probability of survival beyond the current time period is the survivor function, which is the 

product of the probability value of all time periods prior to the current time period, as shown 

in (3). The survivor function reports the probability of surviving beyond time t and the 

probability that there is no failure event prior to t. It is a monotone, non-increasing function 

of time, equal to one at t=0 and decreasing towards zero as t moves to infinity (Cleves et al. 

2010).  

The focus of survival tables is not on whether a household reference person 

experiences residual housing affordability stress, but how long the first experience of residual 

housing affordability stress lasts. Survival tables provide a general picture for the entire 

sample of the first spell in residual stress. A first spell in stress may occur in any time period 

and will last as long as the household reference person remains in that state, or until he or she 
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is censored. The situation may be broken down further through the selection of characteristics 

based on the housing situation and household type. This allows the identification of causal 

factors that may increase the duration of stress and how the duration of stress varies between 

household characteristics. Household characteristics are subject to change over time, but it is 

the characteristics at the start of the spell that are of interest. The household type at the start 

of the first period of stress is assigned for the duration of the period of housing affordability 

stress.  

Over the ten-year sample period it is possible for a household to escape and re-enter 

residual stress multiple times. Hence we show the number of times that households re-enter 

residual stress. The mean number of waves in which housing affordability stress was 

experienced is ascertained to assess whether households are able to escape residual stress 

permanently. The percentage of the sample that escapes, entering non-residual stress, but is 

not able to remain in that state thus falling back into stress, may be specified.  

 

Duration of stress: household characteristics 

When a household escapes housing affordability stress, the change in status constitutes an 

‘event’. The independent variables inform if the event is more likely to happen within a time 

period compared to a base case. The Cox Proportional discrete hazard model is used to 

examine the length of time that a household can expect to remain in residual stress, based on 

information about the household reference person before the event occurs. The model allows 

identification of the variables that have a significant relationship with the different lengths of 

time that households spend in residual stress.  

The value reported is the hazard function and the representative variable of interest, 

which gives information about the duration of stress. The hazard function, h(t), or conditional 

failure rate, is the limited probability that the failure event occurs in a given interval, 
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conditional upon the subject having ‘survived’ (that is, remained in a given status) to the 

beginning of that interval, divided by the width of the interval. The width in this case is one 

observation, as there is only one observation per year, hence it is the probability of the failure 

event occurring in a given year, conditional upon the household having survived to the 

beginning of the year, in its current group.  

The Cox Proportional discrete hazard model assumes that the covariates will shift the 

baseline function up or down (Cleves et al. 2010). The hazard rate for the jth subject in the 

data is: 

ℎ(𝑡|𝑥𝑗) =  ℎ0(𝑡)𝑒𝑥𝑝 (𝑥𝑗𝛽𝑥),              (4) 

The baseline hazard ℎ0(𝑡)is given no particular parameterization and may be left un-

estimated. The Cox Proportional assumes that the general shape of the hazard function over 

time is the same for everyone and thus no assumption is made about the shape of the 

distribution. One subject’s hazard is a multiplicative replica of another’s; comparing subject j 

to subject m, the model states that: 

ℎ(𝑡|𝑥𝑗)

ℎ(𝑡|𝑥𝑚)
=  

𝑒𝑥𝑝 (𝑥𝑗𝛽𝑥)

𝑒𝑥𝑝 (𝑥𝑚𝛽𝑥)
                                                    (5) 

This is constant, assuming the covariates 𝑥𝑗 and 𝑥𝑚 do not change over time. Thus the 

coefficients compare the hazard rate to the baseline hazard. If the coefficients are negative, it 

estimates that the individual will face a hazard rate that is less than the baseline hazard faced 

by the baseline subject. When considering households that are in residual stress, a positive 

number represents characteristics that are associated with the ability to escape that state.  

Parametric distributions are also applied to the data, with the one that best fits the 

hazard function being used. The hazard function is estimated by imposing a parametric 

functional form, thus applying a restriction of the data and assuming a functional form. The 

models can be estimated, assuming various shapes of the baseline hazard corresponding to 
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the distributions followed by the hazard function. The choice of distributions and 

corresponding functional form from (4) for the Proportional Hazard models is as follows: 

Exponential: ℎ(𝑡|𝑥𝑗) =  ℎ0(𝑡)𝑒𝑥𝑝 (𝛽0 + 𝑥𝑗𝛽𝑥)                                                   (6)  

Weibull:ℎ(𝑡|𝑥𝑗) =  𝑝𝑡𝑝−1𝑒𝑥𝑝 (𝛽0 + 𝑥𝑗𝛽𝑥)                                                (7) 

Gompertz:ℎ(𝑡|𝑥𝑗) = 𝑒𝑥𝑝 (𝛾𝑡) 𝑒𝑥𝑝 (𝛽0 + 𝑥𝑗𝛽𝑥)                                               (8)  

The distribution that results in the best fit, as shown in Table A3, will be included in the 

results. The distribution that best fits the cumulative hazard function will be used in the 

Living in stress model.  

 

Life events and changes in housing affordability stress 

Data regarding life events for individuals is provided in the HILDA dataset. Life events are 

then tested to determine if they correlate with a move from non-stress into residual stress.  

This is contrasted with life events for all other individuals. There are two groups: (1) the 

household was not in housing affordability stress in (t-1) but was in stress in period (t); and 

(2) the rest of the sample. A household reference person could thus be in both groups, but at 

different time periods. If a person is in non-stress for wave 1 and 2, but falls into stress in the 

wave 3, then the individual is included in the rest of the sample group for wave 1 and 2 as 

still not in stress, but will be in the group of interest for wave 3. This is because the person 

was not in residual stress in t-1, but was for period t.  

The two groups are compared through a t-test to assess if life events are more likely to 

occur for the group falling into stress in the past year when compared to the rest of the 

sample. The direction or cause of the relationship is difficult to separate, thus the t-test result 

constitutes a statement as to whether particular life events occur more often for those falling 

into stress than the rest of the sample. The data do not identify whether a life event, such as 

the birth of a child, has been made by choice, or how well a household is prepared for the 
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event. There may be leads and lags between the occurrence of life events and falling into 

housing affordability stress. These are issues that could be explored further, but are beyond 

the scope of the current paper.  

Intuitively, negative major life events such as death, injury, illness or violence for 

household members are likely to be associated with a fall into housing affordability stress. 

Other major life events that create financial uncertainty may be due to voluntary or 

involuntary factors. For example, when an individual moves house, this may have positive 

implications if the decision is made by choice, but could also reflect the move being forced, 

due to a landlord requiring that the premises be vacated, or an inability to bear the burden of 

homeownership. The choice of major life event variables follows the approach of Rowley 

and Ong (2012), but this is based on the ratio measure and the make-up of their groups may 

be very different to the ones here, given the different income levels that the ratio can capture.  

 

 
TABLE 3 

MAJOR LIFE EVENT VARIABLES  

Variable name Variable label 

Lebth Birth/adoption of new child 

Ledrl Death of close relative/ family member 

Ledsc Death of spouse or child 

Lefnw Major worsening in finances 

Lefrd Fired or made redundant 

Leinf Serious injury/ illness to family member 

Leins Serious personal injury/illness 

Lertr Retired from the workforce 
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Lesep Separated from spouse 

Lemvd Changed residence 

 

 
 

II. DATA 

The data are drawn from two sources. First, the HILDA data set provides information at the 

household level through an annual survey. Participants may drop out of the survey over time, 

or cease to be a household reference person. Once participants have done so no new 

information is available on them and they are excluded from duration analysis. When the 

HILDA data set started it included 11,693 individuals, with the number declining over time. 

In households made up of multiple individuals, only the household reference person is 

retained. Nevertheless, a very large sample is available for duration analysis, with 5138 

individuals having been interviewed for all ten waves. Data was extracted using the Add-On 

package PanelWhiz for Stata®.
2
  

The attrition rate in HILDA is comparable to that of other panel data sets used 

internationally. The biggest drop in responses is between the first and second wave. A t-test 

was run to check the impact of participants dropping out of the survey on the housing 

affordability stress measure. Those who are in the second wave were tested against those who 

dropped out to determine if the housing affordability stress levels are different. There is no 

statistically significant difference between the two groups. 

The second data source is the Australian budget standards, which have key elements 

that may be removed if required. The housing cost element is removed to construct the 

measure of housing affordability. The budget standard categories are aggregated to derive the 

ten most common household types (single male below pension age, single female below 

pension age, sole person household above pension age, couple above pension age, couple 
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with no children, couple with one child, couple with two children, couple with three children, 

and sole parent households with one or two children). These capture 85% of the household 

types considered in the budget standards.  

In the sample, the age of the household reference person is tracked to allow matching 

with the correct budget standard. These household combinations are matched to those in the 

HILDA data set. Households that do not match one of these household combinations are set 

equal to one. These households are included so that one year’s lack of a match does not mean 

that the household is lost to the analysis. Given the high rate of matching between household 

types in the HILDA dataset with a budget standard the process is not likely to distort the final 

result. 

 

III. RESULTS 

Of the 5138 household reference persons in the sample over the entire sample period, 1633 

(almost 32%) experienced residual stresses in at least one time period. These are the only 

households that are included in the analysis. Table 4 is a survival table that reveals the 

experience of the sample in escaping housing affordability stress. The first column shows the 

number of years spent in a state of residual stress; ‘1’ represents those that have had one 

observation in stress. As there is only one observation per year this represents a household 

reference person who is in stress for one year. The ‘2’ indicates that there are two consecutive 

observations of being in stress. The second column shows the total number of individuals that 

experienced at least one wave of residual stress. The Out of stress in next period column 

shows the number of people in the sample who are recorded in residual stress for one year, 

but move out of stress the following year. The Attrition from sample column refers to 

individuals who are censored, with no new information about them available. The Probability 

of in stress in next period column represents the probability of surviving beyond that time 
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period, which is based on (2). The survivor function created from (3) is the product of p. In 

the first time period the values of p and survivor function will be equal. 

 

TABLE 4 

TOTAL SAMPLE IN RESIDUAL HOUSING AFFORDABILITY STRESS, SURVIVAL 

TABLES 

Beg. 

Time 

Total 

in 

stress 

Out of 

stress 

in next 

period 

Attrition 

from 

sample 

Probability 

of in stress 

in next 

period 

Survivor 

Function 

Std 

Error 
[95% Conf.Int.] 

1 1633 1085 21 0.34 0.34 0.01 0.3128 0.3585 

2 527 251 14 0.52 0.18 0.01 0.1575 0.1948 

3 262 84 7 0.68 0.12 0.01 0.1039 0.1361 

4 171 43 2 0.75 0.09 0.01 0.0757 0.1044 

5 126 34 5 0.73 0.07 0.01 0.0535 0.0786 

6 87 12 4 0.86 0.06 0.01 0.0452 0.0689 

7 71 21 6 0.70 0.04 0.01 0.0303 0.0508 

8 44 13 17 0.70 0.03 0.00 0.0199 0.038 

9 14 4 10 0.71 0.02 0.00 0.0122 0.0308 

Source: see text. 

 
 

Most individuals escape from residual stress within the first time period. The 

probability of a household surviving in residual stress for a second year is 34%. Of those that 

do, the probability of surviving beyond a second year is 52%. The longer an individual is in 

stress, the higher the probability that he or she will not escape stress, as shown by the 

Probability of in stress in next period value increasing to 68% after the third year. If a person 

cannot escape residual stress in the first three years, the probability of them doing so within 



 19 

the sample period decreases dramatically. Three years thus marks a threshold, beyond which 

a person is more likely to enter a condition of chronic housing stress than escape from stress. 

The survivor function shows that 88% of individuals remain in stress for less than three years.  

For most individuals, residual housing affordability stress is a state of transition that lasts 

only for a short period, but for roughly one in ten people, escaping stress takes much longer.  

Table 5 shows the number of times a household reference person falls into housing 

affordability stress during the sample period. Of those that fall into stress, 73% will do so 

once. Either they escape stress permanently, remain in chronic stress, or the data finishes. 

The experience of those in the Attrition from sample column (Table 4) is unknown, as the 

dataset ends before they escape stress. One in four of the sample households (27%) falls into 

residual stress more than once in the sample period. This is a high figure given that a 

minimum of three observations within the ten waves is required for an individual to fall into 

stress multiple times. 

 
 

TABLE 5 

NUMBER OF TIMES HOUSEHOLD REFERENCE PERSON ENTERS HOUSING 

AFFORDABILITY STRESS OVER TEN YEARS 

 
Number of times individual falls into 

stress 

Number of representative 

individuals Percentage  

1 1,191 73 

 

2    355 22 

 

3      78   5 

 

4        9   1 

 

Total 1,633 100 

  

Average number of waves 1.33 

 Source: see text 
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The entire sample of those who are in residual stress is separated into two sub-groups, 

housing situation (renting or owning) and composition (parent or not), to determine whether 

these characteristics impact on the experience of residual stress. Table A1 (see Appendix) 

shows that homeowners are able to escape residual stress more quickly than renters. This is a 

counterintuitive result, as homeowners in housing affordability stress are not able to move 

quickly to lower-cost housing due to the transactions costs associated with buying and 

selling. There is a 42% chance of a tenant still being in stress after one year, compared to 

34% for the general sample. There is an 18.5% chance of tenants remaining in stress longer 

than three years, compared to 12% for the general sample and 5% for homeowners. Renters 

make up 88.6% of those in the sample who remain in stress after eight years, despite them 

making up only 47% of those who experience residual stress. Given the ease with which 

tenants are able to move house, this suggests a lack of options for renters. 

The household types that are most vulnerable to longer periods of housing 

affordability stress are identified in Table A2 (see Appendix). Sole person households 

(SINGLE UNDER 65) have the highest survivor function is higher of any household type, 

with 20% still in residual stress after three years. Counterintuitively, only 10% of SINGLE 

PARENT households remain in residual stress after three years. This result may be driven by 

changing housing situations, such as moving into shared housing or returning to family. For 

PARENTS there is little evidence that residual stress lasts longer than a couple of 

observations, with only a 6% chance of surviving in stress longer than three years and 11% 

for longer than two years. Older non-parents have a higher than average probability of 

escaping residual stress, but if they are in stress for longer than two years they will struggle to 

escape. This may reflect a reduction in life-cycle earnings.  
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Both the Cox Proportional model and Weibull approach include only households that 

are in stress and for as long as they remain in stress. Once households leave stress no further 

information is recorded. Thus the models can predict when the event of moving out of stress 

occurs, based on household characteristics. The Cox Proportional model does not limit the 

base case or assume any shape to the data and as a result coefficients must be compared to a 

baseline case hazard ratio. The baseline case, which all the results are compared to, is an 

individual aged 40 or less, who is working, has no university qualification and does not have 

a long-term health problem. Positive coefficients show that the variables predict a higher 

hazard ratio compared to the baseline case (see Table 6). The age variables in the model are 

not significant, but the employment variable is, indicating that when people are unemployed 

they do not have the capacity to escape residual stress as quickly as others. Those not 

working have a hazard ratio that is 21.5% lower than those working. All other household 

characteristics are significant in predicting the length of time in stress and positive in 

direction. Every type of household escapes at a quicker rate than SINGLE UNDER 65, for 

which the coefficient is 40% higher than that of younger individuals, who as expected have 

one of the lowest survival functions.  
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TABLE 6 

SURVIVAL MODEL BY SEMI-PARAMETRIC AND PARAMETRIC DISTRIBUTION 

Variables Cox Weibull 

41 to 50 -0.0846 -0.153** 

  (0.08) (0.08) 

51+ -0.118 -0.276*** 

  (0.08) (0.08) 

Degree 0.0714 0.167** 

  (0.08) (0.08) 

Long term health -0.0851 -0.152** 

  (0.06) (0.06) 

LFSCP2 -0.215*** -0.453*** 

  (0.06) (0.06) 

Non-native 

Australians 0.0256 0.0517 

  (0.06) (0.06) 

NSW -0.0485 -0.144** 

  (0.06) (0.06) 

Victoria -0.0281 -0.0688 

  (0.06) (0.07) 

COUPLE UNDER 65 0.260*** 0.569*** 

  (0.08) (0.08) 

NON-PARENT 

OVER 65 0.406*** 0.805*** 

  (0.09) (0.09) 

PARENTS 0.264*** 0.595*** 

  (0.08) (0.08) 

SINGLE PARENTS 0.215** 0.463*** 

  (0.10) (0.10) 

Constant 

 

-0.922*** 

  

 

(0.07) 

ln_p 

 

  

Constant 

 

0.372*** 

    (0.02) 

N 1633 1633 

log likelihood  -10627.4 -1819.25 

 

Notes: Standard errors in parentheses. ***, *** and * denote statistical significance at the 1%, 5% and 

10% levels respectively. Significant results in italics. 
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Of the three different distributions for the hazard function shown in (6-8), Weibull, 

Exponential and Gompertz, the Weibull distribution provides the best fit. It has the most 

positive log likelihood and the lowest Akaike information criterion (AIC) or Bayesian 

information criterion (BIC) (see Table A3, Appendix). The cumulative hazard function and 

the Weibull model predicted cumulative hazard functions are both similarly positively 

sloped, hence it is this distribution that is selected. The Weibull approach has other 

significant results for age, health, education and NSW, which have the same direction and 

significances as the Cox model. Except for EDUC1, these are all negative in direction, 

predicting longer periods in stress. The older age groups are negative (15.3 and 27.6%). 

Health problems slow one’s ability to escape residual stress (15.2%). Higher housing costs in 

New South Wales (in Sydney in particular) make it harder to escape stress compared to other 

locations (14.4%).  

The sample of households that enter residual housing affordability stress is separated 

into two groups. The first comprises those who were in stress during a given period, but not 

in the previous period. The second is the remainder of the sample, those not having entered 

stress in the past year. The two groups are compared to identify possible differences in terms 

of the incidence of nine negative major life events (see Figure 1).  
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FIGURE 1 

MAJOR LIFE EVENTS ASSOCIATED WITH CHANGES IN HOUSING STATUS 

  

 

Notes: *significant at 10% level **significant at 5% level ***significant at 1% level. 1 = 

stress this period and not in previous observation; 0 = remainder of sample. 

 

All of the life events vary in incidence between the groups to at least a 5% level of 

significance, with seven significant at a 1% level. The event with the highest level of 

statistical significance is having Moved house in the past year, which affects a quarter of 

households that fall into housing affordability stress. The high correlation between the two 

variables reflects the negative impact of moving involuntarily. Separating the life event by 

type of tenure, allowing comparison of the situation of renters compared to other renters, and 

homeowners with other homeowners, shows the impact to be larger for renter households. 

The results for both tenure types, which are significant at the 1% level, show that 38.5% of 

renters that fell into housing affordability stress had moved in the past year. For homeowners 

the figure is 10.2%. Separated from spouse also implies an involuntary change, with the 

budget standard from couple to single, which the measure takes into consideration. Residual 

0 0.05 0.1 0.15 0.2 0.25

Death of close relative/family**

Fired or redunfant**

Moved***

Death spouse or child***

Major worsening in finances***

Serious injury/illness to family member***

Serious personal injury/illness***

Retired***

Separated from spouse***

1

0
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housing affordability stress is more likely in this situation, as housing needs have not changed 

but income is likely to have been reduced.  This is supported by the high survival rate in 

stress by single households. The retired variable also represents a change in a household’s 

income, and while household composition is not known, the reduction in income would 

logically increase the likelihood of residual stress.  Personal injury and worsening finances 

react in the ways expected, with their impact associated with people moving into residual 

housing affordability stress. Multiple major life events can occur simultaneously and it would 

be useful to consider factor analysis of the type of individual that falls into housing 

affordability stress, but this is outside the scope of this paper. 

 

IV. CONCLUSION 

Our model allows analysis of the duration of housing affordability stress for different 

household types. This is not possible using cross-sectional surveys, which provide 

information on households for only one time period. The residual approach to housing 

affordability is based on the experience of individuals who do not have the ability to purchase 

a basic level of necessities after housing costs have been considered. A focus on the duration 

of housing affordability stress extends the conventional analysis of who is in stress, by 

considering how long the individuals concerned remain in that state. The approach also 

assists in identifying the types of households for which housing markets fail, and for which 

public policy intervention may be warranted. Use of the residual method reduces the 

likelihood that an individual who is not in financial stress could be labelled as being in 

housing affordability stress. This misleading outcome might be the case if the ratio measure 

of housing affordability is used.  

Application of the residual housing affordability approach to a panel data set based on 

ten waves (annual surveys) of information shows that most households that enter a state of 
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housing affordability stress will escape it within a year, and thus do not require assistance 

over longer periods. However, over the sample period, a quarter of sample households fell 

into housing affordability stress on multiple occasions. Once a household remains in housing 

affordability stress for more than three years the situation is likely to be chronic. To escape 

that state, households are likely to need financial support or policies that adapt the supply of 

housing to meet their needs.  

Housing markets do not operate in isolation from other markets. Labor market 

outcomes and health issues are key predictors of the duration of residual stress. Renters make 

up the sub-sample for which the duration of stress is the longest. There is a 15% chance of 

renters remaining in stress beyond three years, compared to 5% for homeowners. The life 

event that occurs most often when an individual enters residual stress is having moved house 

in the previous year. Rising costs of rental housing and the incidence of negative life events 

are likely to result in households having to move involuntarily. A policy focus on increasing 

the supply of low-cost rental properties that households can move to during periods of 

housing affordability stress would help to address this issue. In a stable housing environment, 

where necessities such as health care and education do not have to be traded off to meet 

housing costs, a household can make longer-term plans and invest in its human capital. Such 

investment will improve the capacity of households to find jobs and avoid chronic housing 

affordability stress.  
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APPENDICES 

TABLE A1 

DURATION OF STRESS BY HOUSING SITUATION 

Beg. 

Time 

Total 

in 

stress 

Out of 

stress in 

next 

period 

Attrition 

from 

sample 

Probability 

of in stress 

in next 

period 

Survivor 

Function 

Std 

Error 
[95% Conf.Int.] 

Homeowner 

1 814 607 17 0.25 0.2543 0.0153 0.2249 0.2846 

2 190 117 6 0.38 0.0977 0.0107 0.078 0.12 

3 67 32 4 0.52 0.051 0.0082 0.0366 0.0688 

4 31 15 0 0.52 0.0263 0.0062 0.0161 0.0407 

5 16 4 1 0.75 0.0198 0.0055 0.011 0.0328 

6 11 4 1 0.64 0.0126 0.0045 0.0059 0.0241 

7 6 1 0 0.83 0.0105 0.0042 0.0044 0.0216 

8 5 1 1 0.80 0.0084 0.0039 0.0031 0.0191 

9 3 0 3 1.00 0.0084 0.0039 0.0031 0.0191 

Renter     

  

        

1 772 447 3 0.42 0.421 0.0178 0.386 0.4555 

2 322 128 8 0.60 0.2536 0.0157 0.2234 0.2849 

3 186 50 1 0.73 0.1855 0.0141 0.1586 0.2139 

4 135 26 2 0.81 0.1497 0.013 0.1253 0.1763 

5 107 28 3 0.74 0.1106 0.0115 0.0892 0.1344 

6 76 8 3 0.89 0.0989 0.011 0.0787 0.1219 

7 65 20 6 0.69 0.0685 0.0095 0.0514 0.0887 

8 39 12 16 0.69 0.0474 0.0083 0.033 0.0656 

9 11 4 7 0.64 0.0302 0.0087 0.0164 0.0508 

Source: see text 
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TABLE A2 

DURATION OF STRESS BY HOUSEHOLD TYPE 

Beg. 

Time 

Total 

in 

stress 

Out of 

stress 

in next 

period 

Attrition 

from 

sample 

Probability 

of in stress 

in next 

period 

Survivor 

Function 

Std 

Error 
[95% Conf.Int.] 

SINGLE UNDER 65 

1 572 319 6 0.44 0.44 0.02 0.4013 0.4825 

2 247 96 4 0.61 0.27 0.02 0.2344 0.3075 

3 147 41 2 0.72 0.20 0.02 0.1632 0.2289 

4 104 22 1 0.79 0.15 0.02 0.1251 0.1852 

5 81 19 2 0.77 0.12 0.01 0.0923 0.1464 

6 60 5 3 0.92 0.11 0.01 0.0835 0.1357 

7 52 18 3 0.65 0.07 0.01 0.0506 0.0947 

8 31 10 11 0.68 0.05 0.01 0.0313 0.0693 

9 10 3 7 0.70 0.03 0.01 0.018 0.0564 

COUPLE UNDER 65 

1 288 198 4 0.31 0.31 0.03 0.2598 0.3665 

2 86 52 4 0.40 0.12 0.02 0.0882 0.1652 

3 30 13 2 0.57 0.07 0.02 0.0433 0.1052 

4 15 3 0 0.80 0.06 0.01 0.0321 0.0893 

5 12 2 1 0.83 0.05 0.01 0.025 0.0784 

6 9 3 0 0.67 0.03 0.01 0.0138 0.0602 

7 6 0 1 1.00 0.03 0.01 0.0138 0.0602 

8 5 1 3 0.80 0.02 0.01 0.0095 0.0534 

9 1 0 1 1.00 0.02 0.01 0.0095 0.0534 

OVER 65 

1 321 243 6 0.24 0.24 0.02 0.1976 0.2911 

2 72 34 4 0.53 0.13 0.02 0.0938 0.1683 

3 34 9 0 0.74 0.09 0.02 0.0643 0.1311 

4 25 5 0 0.80 0.08 0.02 0.0487 0.1098 

5 20 6 1 0.70 0.05 0.01 0.0307 0.0834 

6 13 0 1 1.00 0.05 0.01 0.0307 0.0834 

7 12 3 2 0.75 0.04 0.01 0.0206 0.0682 

8 7 2 2 0.71 0.03 0.01 0.0122 0.0559 

9 3 1 2 0.67 0.02 0.01 0.0053 0.0493 

PARENT 

1 296 223 4 0.25 0.25 0.03 0.1991 0.2969 

2 69 41 1 0.41 0.10 0.02 0.0687 0.1382 

3 27 11 2 0.59 0.06 0.01 0.0357 0.0913 

4 14 8 0 0.43 0.03 0.01 0.0109 0.0507 

5 6 5 0 0.17 0.00 0.00 0.0004 0.0218 

6 1 1 0 0.00 0.00 . . . 

SINGLE PARENT 

1 156 102 1 0.35 0.35 0.04 0.2725 0.4208 

2 53 28 1 0.47 0.16 0.03 0.11 0.2258 

3 24 10 1 0.58 0.10 0.02 0.0551 0.1485 

4 13 5 1 0.62 0.06 0.02 0.0281 0.105 

5 7 2 1 0.71 0.04 0.02 0.0168 0.0852 

6 4 3 0 0.25 0.01 0.01 0.001 0.0488 

8 1 0 1 1.00 0.01 0.01 0.001 0.0488 

Source: see text 
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TABLE A3 

ASSESSMENTS OF BEST FIT BY MODEL DISTRIBUTION 

Model Obs ll(null) ll(model) df AIC BIC 

 

model_exp 

(Exponential) 

1633 -2058.9 -1993.76 12 4011.524 4076.303 

 

model_web 

(Weibull 

distribution) 

1633 -1957.56 -1819.25 13 3664.499 3734.676 

 

model_gom 

(Gompertz) 

1633 -2058.9 -1985.9 13 3997.808 4067.984 

 
 
ENDNOTES 

                                                        
1
 The term ‘household reference person’ is used by the Australian Bureau of Statistics (ABS) to refer 

to households at each Census. A reference person may be single or part of a couple, and may or may 

not be living with dependent children. The term ‘household type’ refers to the family status of the 

household reference person. 

 
2
 The HILDA Project was initiated and is funded by the Commonwealth Department of Families, 

Housing, Community Services and Indigenous Affairs (FaHCSIA) and is managed by the Melbourne 

Institute of Applied Economic and Social Research (Melbourne Institute.  The findings and views 

reported in this paper are those of the authors and should not be attributed to FaHCSIA or the 

Melbourne Institute. PanelWhiz (http://www.PanelWhiz.eu) was written by Dr. John P. Haisken-

DeNew  (john@PanelWhiz.eu); see Hahn and Haisken-DeNew (2013); Haisken-DeNew and Hahn 

(2010) for details. The Panel Whiz-generated DO file to retrieve the data used here is available from 

the authors upon request. Any data or computational errors in this paper are the authors’. 

http://www.panelwhiz.eu/
mailto:john@PanelWhiz.eu
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