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Abstract: 
Using census data, we analyse inequality and poverty levels for the coal-rich region of 

Latrobe Valley between 1986 and 2006, a period incorporating industry restructuring, 

recession and subsequent growth. To enable the analysis using limited information, we 

propose a method for using grouped data to obtain income distributions for small areas. Unit 

record data are used to validate the methodology. We find that welfare in the Valley 

deteriorated between 1986 and 1996, in line with national and regional trends. However, 

between 1996 and 2006, when the economy grew strongly and many regions started to 

prosper again, welfare in the Valley continued to deteriorate.  
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I. Introduction 

The evaluation and assessment of poverty, wealth and income inequality in small townships 

and regional areas has been of paramount concern to Australian analysts, researchers and 

policymakers alike. However, this has proved difficult to do due to the absence of usable data. 

The specific issue with available data, such as the Census, is that the concerned statistical 

collection agency (the Australian Bureau of Statistics, in this case) is bound by law to preserve 

the confidentiality of respondents and thus provide data in grouped form only (see Harding, et 

al 2004 for a detailed description of the issues).  

This problem with small area data has attracted our notice because we are interested in the 

welfare of households in Latrobe Valley, a small area in the state of Victoria that produces 85 

per cent of state’s power, and was strongly affected by the restructuring of the power 

generation industry in the early 1990s.  We aim to measure, describe and analyse changes in 

welfare and the level of inequality in this small region over a 20-year period including the 

restructuring period. Our interest is driven in part by the larger concern that some regional 

pockets of the economy did not share in the benefits of Australia’s 18-year run of solid 

economic growth. The current state of available data however prevents us from using standard 

methods to undertake a thorough analysis of this issue because no household level data exists 

for areas as small as the Latrobe Valley.  

Athanasopoulos and Vahid (2003) address this data gap by using a combination of unit records 

from the Census and Household Expenditure Survey (HES). Harding, et. al. (2004), on the 

other hand, use another type of data augmentation technique, called microsimulation, which 

involves imputing characteristics of one distribution from another. This builds a ‘synthetic’ 

microunit dataset that lends more easily to standard analysis.  

Both these approaches are deemed inadequate for the analysis of the Latrobe Valley. For the 

first case, unit record files are identified geographically only in terms of regions with 

populations of at least 124,000; therefore these data are not available for household level 

analysis in smaller statistical divisions (Latrobe Valley population is approximately 75,000 

(ABS 2012)). For the second case, the use of wider region average values and outcomes are 

deemed too broad to capture the specific variations in welfare conditions within small 

geographical areas that have unique characteristics.   

In view of these considerations, the aims of this paper, formulated in sequence, are as follows: 
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a. To measure, describe and analyse changes in household welfare in the Latrobe Valley 

region over the period 1986 to 2006.  The period covers the industrial restructuring period 

in the state of Victoria and our results will provide new insights into the changing state of 

household welfare in the region over that 20 year period.  

In order to achieve this with the available data, an appropriate methodology must be developed. 

Therefore we have a second aim: 

b. To propose a simple but reliable alternative methodology for constructing combined 

income distributions from highly aggregated data for small areas. This method differs from 

data augmentation used in previous work in that it uses within-sample information to 

construct a more detailed income distribution that is useful for poverty and inequality 

measurement. In general, it can be applied to other situations where income distributions 

involving different categories are combined. 

The method we will introduce in (b) has wider application than just for the Latrobe Valley 

analysis. This method, which involves combining different income distributions from grouped 

data to form a unified one, can equally be applied to combining any collection of income 

distributions that are supplied in grouped form from disparate sources where the class intervals 

are different.  

The remainder of the paper is organized as follows. Section II provides a historical account of 

the Latrobe Valley economy. Section III investigates the data and some adjustments to the data, 

while Section IV outlines the proposed methodology for constructing an overall frequency 

distribution from many disparate ones. In Section V we present our results including the 

evolution over twenty years of income distribution in the Latrobe Valley, and poverty and 

inequality measures deduced from the distribution. Section VI concludes. 

 

II. Latrobe Valley: A Profile of the Economy 

The Latrobe Valley is an inland area within the large Gippsland region in the southeast of the 

state of Victoria. Official statistics indicate that it has a land area of 1422 square kilometres 

incorporating the four major population centres of Moe, Morwell, Churchill and Traralgon.  

In the context of the current study, a historical overview of Latrobe Valley economy is 

imperative. After the discovery of rich brown coal deposits in the region in the early 1900s, the 

first power plant was put to operation in the 1920s with three other plants constructed through 

to the post World War 2 years. The 1960s also saw the region’s diversification into other 

http://en.wikipedia.org/wiki/Moe,_Victoria
http://en.wikipedia.org/wiki/Morwell
http://en.wikipedia.org/wiki/Churchill,_Victoria
http://en.wikipedia.org/wiki/Traralgon
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primary industries, in particular, logging, pulp and paper mills, and natural gas and oil. All 

these allied industries grew, even whilst the power industry – through the State Electricity 

Commission of Victoria (SECV) - remained as the region’s main source of income and 

provider of employment. It produces 85 per cent of the electricity for the entire state of Victoria 

and also supplies electricity to the neighbouring states of New South Wales and Tasmania. 

With economic growth, the region’s population increased in and around the main towns of 

Moe, Morwell, and Traralgon and new communities were developed in Yallourn and Churchill 

mainly to accommodate the increasing number of residents employed by the SECV (Carter and 

Milanese, 1983).  Up until the mid-1980s when the power plants were fully owned and 

operated by the State, public sector employment in the region represented 46.5 per cent of local 

employment compared to 29.9 per cent nationally (ABS, 1992).  As such, the Valley 

communities are a product of state-led development, which included subsidised housing, 

regulated wages, and social infrastructure, until the late 1980s.  

From the late 1980s, the national power industry underwent substantial change and 

restructuring and this impacted enormously on Latrobe Valley’s economic well-being.  The 

restructuring of the power industry in the region commenced in 1989, but the sale of power 

stations occurred between 1992 and 1997. A detailed timeline is shown in Table 1. The 

overwhelming conclusion by industry analysts is that electricity reforms have delivered 

significant benefits to Australia as a whole
1
, mostly reflected in the cost efficiencies in 

operations which have led to reductions in usage charges.  At the same time, however, official 

statistics show that the industrial restructuring has resulted in extensive labour-shedding in both 

Victoria and elsewhere. In the Latrobe Valley alone, the number of power industry jobs had 

been reduced from a pre-restructuring peak of 10,000 jobs in 1988 to less than 4000 by 1995, 

half of which were outsourced and the remainder held directly with the private companies that 

now own the power stations. Total regional employment figures were also declining due to 

contractions in the operations of ESSO and APM as well as the SECV
2
.  Official statistics 

show that from 1991, the Valley had one of the highest unemployment levels for Victoria, up 

to 18.6 per cent on 2006 Census night.  

                                                 
1
Simhauser (2005, 2008) provides a comprehensive technical evaluations of  the national electricity market 

through the reform period 1986 to 1996.   
2
For details, please see SECV (1992), Gippsland Regional Information Bank (1995), Stone (1996), Gough and 

Pullin (1996) and Birrell (2001).  

http://en.wikipedia.org/wiki/Energy_in_Victoria
http://en.wikipedia.org/wiki/Victoria_(Australia)
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The industrial change that swept through the Latrobe Valley from 1989 unfortunately 

coincided with Australia’s 1990-91 economic recession. Throughout the nation, employment 

rates were falling and many households relocated to places where there were more economic 

opportunities. Latrobe Valley sustained one of the largest absolute population declines between 

1986 and 1996 (ABS 1998).  Gough and Pullin (1996) conclude that the fall in employment 

and continued redundancies after 1990 can be traced to restructuring undertaken by ESSO, the 

SECV and APM, the major employers in the core industries, rather than recessionary economic 

conditions that befell the region at that time.    

 Today, electricity generation continues to dominate Latrobe Valley’s economic landscape –– 

but retail trade, health care and paper manufacturing, services and business and property 

services have somewhat overtaken the electricity/gas/water sector as the major provider of 

employment in the area. State and local initiatives have been undertaken to make the region 

attractive for small business and entrepreneurs (Barrett et al. 2004) although evidence of 

success remains scarce. Populationwise, at least, we do see that Latrobe Valley has again 

experienced population growth in more recent times, with an average annual growth rate of 0.4 

per cent between June 2001 and June 2006 after the population declined between June 1996 

and June 2001(ABS 2007). 

In view of the foregoing, we are interested in the long term welfare of peoples and households 

in the Latrobe Valley region – in particular how levels of inequality and poverty have evolved 

over time. In the context of Australia’s long run growth and economic prosperity, we ask if the 

Latrobe Valley has shared in this prosperity or has it been left behind.  The long-term 

assessment of welfare in the Valley expected to provide new insights into the more general 

issue of regions left behind in the era of growth. Lastly, looking ahead, the concern over 

household welfare in the Latrobe Valley has also taken on even greater significance more 

recently in light of the push for greener energy. The inevitability of the move away from coal-

based power generation has placed this region, yet again, in a vulnerable social and economic 

state. It is imperative that the long term economic and social impacts of the region’s industrial 

restructuring in the 1990s be well-analysed. A clear understanding of these impacts will be 

critical for identifying areas and approaches for policy intervention; so that the negative effects 

of such changes on individual/household well-being and overall welfare levels in the region 

can be better managed.  
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III. Data, Some Issues and Adjustments 

As far as we are aware, there is no previous study of inequality and poverty for the Latrobe 

Valley region. The main reason for this, we believe, is the absence of usable income data for 

the purpose – that is, data available for such small ‘statistical divisions’ are not detailed enough 

to warrant reliability of the calculation of welfare measures. The particular difficulty lies in the 

fact that unit record data are not available for small population regions (those with populations 

under 124,000) due to privacy considerations. The only income data specific to the Latrobe 

Valley that are available from the Australian Bureau of Statistics (ABS) are the gross annual 

incomes obtained from the census, and these are provided only in aggregated form.  

In this paper we use income data from the five censuses 1986, 1991, 1996, 2001 and 2006 

conducted by the ABS. For each census, household incomes are reported in grouped form  in 

the form of  lower limit, upper limit and number households within each class. See Table 2 as 

an example. Note that the last income class is left as open-ended. Further, the number of 

household income classes varies from census to census, ranging from 13 to 18. In particular, 

the available detail about high incomes varies
3
.  

The ABS definition of household is “one or more persons, at least one of whom is at least 15 

years of age, usually resident in the same private dwelling”. In our empirical analysis, we have 

30 different types of households. The household types are specified by a combination of the 

number of adults (one to “five or more”) and number of children (zero to “five or more”). The 

data for each type of household are reported in the same format as Table 2.  

To be able to examine inequality in Latrobe Valley using the data from the Census, we needed 

to make a number of adjustments. First, we express  incomes in 2006 dollars using the 

consumer price index (CPI) obtained from the ABS
4
. We are limited by available CPI values 

which refer to metropolitan households only. As a consequence, we assume that the 

proportional price changes in the Latrobe Valley are the same as for the metropolitan area and 

use the CPI reported by the ABS. Secondly, we used adult equivalent scales to take into 

account the different compositions and economies of scale in the household units. The scale we 

use is the one suggested by the OECD (2008)  which assigns a value of 1 to the household 

head, of 0.5 to each of additional adult member and of 0.3 to each child. This is a measure of 

                                                 
3
Data available on request. 

4
Catalogue 6401.0 - Consumer Price Index, Australia, Selected Years. Catalogue from the Australian Bureau of 

Statistics. 
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the number of dollars it would take for a single-person household to enjoy the same level of 

welfare as this household.  

One last important adjustment pertains to the treatment of the last income class interval which 

is open-ended. To deal with this and determine an appropriate limit value, we assume that the 

distribution of incomes in this class interval follows a parametric form; we use the Pareto 

distribution (see Arnold 1983, Cowell 1987, Cowell and Victoria-Feser (2008)). Pareto 

specified the relationship between income and income receivers as:   

     N Ax           (1) 

where  N is the number of income receivers with income at least as high as x (see, for example, 

Kleiber and Kotz 2003, p91).  If incomes follow this distribution, there is a linear relationship 

between the  ln x and  ln N . There are a number of approaches suggested in the literature to 

estimate .  For this paper, we follow the method adopted by Cloutier (1988) who has shown 

that using data points from only the last two interval boundaries give a more reliable estimate 

of the behaviour of the tail compared to those which use OLS regressions with more data 

points. Following this, for each year of data, we proceed with the following steps: 

i. Consider the last two income intervals only:  the open-ended and the one before. Let 0x  

and 1x  be the lower limits of these intervals, respectively, and let 0N and 1N  be the 

number of income units having incomes above 0x  and 1x ,  respectively.   

ii. Calculate  as the slope of the line joining   0 0ln ,N x and   1 1ln ,N x  .(see Cloutier, 

1988). That is,  

    
   

   
0 1

0 1

ln ln

ln ln

N N

x x
 







              (2) 

iii. Use the calculated   to solve for A  from equation (1) where N is 0N  and x is 0x . 

iv. Determine the upper limit of the last interval as the income that leaves out the top 5 per 

cent of the population in the last interval ( 00.05N ). This approximates the 99.95
th

  

percentile of the total population. Note that the power function in equation (1) never goes 

to zero and thus requires us to choose a cut-off point. In fact, we find that the results 

obtained from using the 00.05N  value are found to be robust over a range of alternative 

cut-offs. See Section VI for details of a sensitivity analysis. 

Applying steps (i) to (iv) to our census data yields the following upper income limits for the top 

interval:  $8029 for 1986, $8029 for 1991, $7927 for 1996, $6940 for 2001 and $6941 for 

2006.   
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IV. Sub-Interval Method for Combining Household Income Distributions 

The overall aim of this paper is to enable the analysis of levels and changes in income 

distribution in the Latrobe Valley where the available data are in the form of income 

distributions for 30 different household types. In this section, we provide the details of our 

proposed methodology for combining these distributions and constructing an overall income 

distribution from them. The issue of combining household type income distributions to 

construct an overall distribution in our context is similar to the issue of combining country 

specific distributions to obtain a global distribution. The research on global distributions has 

been discussed in many papers. We thus begin with a brief review of the literature on 

combining country-specific income distributions to obtain global distributions.  

Studies in this area include, for example, Milanovic (2002), Sala-i-Martin (2006), and 

Chotikapanich et al. (2007). The main data used for each country in these studies are grouped 

data in the form of mean income (or expenditure) for each quantile share. In Milanovic (2002), 

each quantile mean income is weighted by the country population that the quantile represents. 

An assumption implicit in his study is that, for a given country, all individuals in a given group, 

for example the bottom 10 per cent, receive the same income, equal to the average income for 

that group. He then combines the data on income and population for all countries to obtain the 

global income distribution. Sala-i-Martin (2006) presents a slightly different approach in which 

country-specific kernel density functions are estimated for each country separately for each 

year in the study. His study also assumes that all individuals in a quantile group have the same 

income. Chotikapanich, et. al. (2007) overcome the assumption that people within the same 

quantile receive the same income and estimate each country-specific income distribution by 

assuming that it follows a beta distribution. The data they use are similar to those used in 

Milanovic (2002). Once the country income distributions are estimated, the global income 

distribution is obtained as the weighted sum of all country income distributions where the 

weights used are the proportions of the country-specific populations. 

Chotikapanich, et. al. (2012) argues against using kernel density as in Sala-i-Martin (2006) 

because of the small number of data points (income intervals) available for each country and 

the sensitivity of the estimates of the levels of and trends in the combined income distribution 

to the methodology used. In the present study, the data points for each household-type income 

distribution are also not sufficient to warrant the use of kernel density estimation. The method 

of assuming parametric distribution such as the beta distribution is also not suitable for our 

study because standard parametric income distributions do not fit our data well. In this paper, 
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we propose an alternative method for combining income distributions. Given that there are 

irregularities in the available data caused by pre-processing , we devise a methodology that 

avoids adding more assumptions and instead allows the data to speak for themselves. This 

method, which we will refer to as the sub-interval (SI) method, is described below. 

The initial income data for the different household types for a given census year  have the same 

income class limits which are in terms of actual household income. These limits are then 

adjusted into per adult equivalent and this adjustment results in the income class limits being 

different for different household types. Consider first a particular household type h  

( 1,2,...30)h  .  For any income falling into the  thk  class interval, the frequency density at that 

point is given by hk hk hkd n w  where hkn  is the number of h-type households in class interval 

k , and 
hkw  is the corresponding width of class interval k . The frequency density histogram for 

each household type can be obtained by graphing hkd  against equivalised income. To facilitate 

exposition, we describe our methodology for hypothetical distributions for two household types 

h a  and bh  . For example, household type a   could contain one adult and no children, and 

household type b could contain two adults and no children
5
. Figure 1 illustrates histograms for 

two separate distributions, each with five class intervals. To be able to combine these two 

distributions via the SI method., we assume that households within each interval are equally 

likely to be anywhere within that interval
6
. 

If we draw the two frequency density histograms on the same axes as in Figure 2, the class 

limits lie staggered along the income axis. As a result, the combined data have narrower class 

intervals. We will use the term subinterval for these narrower intervals. In our example, there 

are nine subintervals. Based on these subintervals, the combined frequency density can be 

obtained. 

Let jd  be the combined frequency density in subinterval j. In our example, 1,2,...9.j   The 

jd is obtained as j hk

h

d d   for interval k  being in subinterval j  in part or in whole. Consider 

as an example income level x in Figure 2 which falls into subinterval 6 where the 

corresponding original class intervals are the third interval in a (a3) and the fourth interval in b 

                                                 
5
Or, in the context of global income distributions, a and b could refer to distributions of two different countries. 

6
We also considered (1) fitting log-normal, beta-2, Dagum and Singh-Maddala distributions to the combined 

density; none of these popular parametric income distributions fit well for any year or location; (2) estimating the 

interval mean using a triangular distribution. However, there was insufficient information in the data to make this 

feasible; and (3) using the midpoint approach which assumes no inequality within the interval.   
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(b4). The height of the combined histogram at x, which is the frequency density for the 

distribution of the combined household types, is obtained as the sum of the two frequency 

densities: 6 3 4a bd d d  . The combined frequency density obtained in this way is the broken 

line in Figure 2. It is constant on each subinterval. Note that the area of the column bar 

corresponding to the subinterval j  of the frequency density histogram for the combined 

density gives the number of observations falling into this subinterval. Or  j j jN d w   where 

jN  is the number of households in the subinterval j  and jw  is the width of the j
th

 subinterval.   

This procedure can be applied to any number of household types. The higher the number of 

household types, the narrower the subintervals will be in general. In our case, there are 30 types 

of households. Although there are irregularities caused by pre-processing of the data, our 

process of combining equivalent income distributions produces a smoother distribution than the 

different components corresponding to each household type. An example of the resulting 

distribution is shown in Figure 3. This is the distribution of adult equivalent income in the 

Latrobe Valley in 1991 where there are 540 subintervals. All the household type distributions 

are combined by this method to obtain an estimated equivalised income distribution.  

At this point, to take account of inequality within each sub-interval, we assume that the 

incomes for the jN  households in subinterval j  are uniformly distributed. By doing this, we 

essentially reconstruct individual household income for all households in the Latrobe Valley 

and use these generated household incomes to calculate any quantities of interest.  

The quantities we report in this paper are the mean, the median, the quintile means, the Gini 

coefficients and the poverty indices. Once the generated household incomes 
jx  are ordered 

such that
1 2 Nx x x   , the Gini coefficient can be calculated as    

    1 1

1 1

N N

i i i i

i i

G    

 

       (3) 

where i  is the cumulative proportion of population having income up to and including 

household i  and i  is the corresponding cumulative proportion of income. 

The poverty indices considered in this paper are the head count ratio, the poverty gap and the 

squared poverty gap. The generalised formula for these indices is 

    
1

i

i

x Z

z x
P

N z






 
  

 
      (4) 
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where z  is the poverty line (Foster, Greer and Thorbecke 1984). The parameter   can be 

viewed as a measure of poverty aversion with a larger   giving greater emphasis to the poorest 

poor. 
0P  is the head count ratio, that is, the proportion of households below the poverty line; 

1P  

is the poverty gap index which indicates the aggregate distance of poor household incomes 

from the poverty line; and 
2P , the squared poverty gap index, is a distribution sensitive 

weighted average of household poverty gaps. For all three measures, the higher the number the 

greater the degree of poverty. 

 

V. Empirical Results   

In this section, we present results of our welfare analysis of Latrobe Valley income 

distributions which were derived from Census data using the SI method
7
.  In particular, we 

analyse the extent to which poverty and inequality levels changed in the region over the 20-

year period between 1986 and 2006. The first 10 years of this period were characterised by the 

joint effects of a nationwide recession and the local restructuring of the electricity industry. For 

the Australian economy as a whole the following 10 years were characterised by recovery and 

strong growth, and we investigate the extent to which the Latrobe Valley recovered from the 

economic downturn and participated in this growth. For purposes of comparison, we apply the 

same methodology to derive comparable income density and welfare measures for Ballarat, and 

also for non-metropolitan Victoria. 

(i) Income Distribution and Inequality 

Graphs of income distributions for all households in the Latrobe Valley during the 10 years to 

1996 are shown in Figure 4a. We see that in 1986 the distribution appears bimodal with a good 

proportion of households having high levels of income. Over the next two census years, the 

income density grows more skewed to the right implying increasing inequality with more low-

income households. This seems to reflect the prevailing conditions at the time, including the 

Australia-wide recession of 1990 and 1991. For the case of Latrobe Valley, it could also reflect 

the adverse effects that the electricity industry restructuring may have had on the region at that 

time. 

Figure 4b shows the evolution of the distribution over the next 10 years. From 1996, some 

recovery is visible with the modal peak moving to the right by 2001.  Between 2001 and 2006, 

                                                 
7
Results were computed using the GAUSS programming language. The program is available on request. 
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two key differences in the densities are noticeable. The first is that the modal peak is lower in 

2006 compared to 2001, and the second is that beyond the $1200 income level, the density sits 

higher in 2006 than in 2001. This suggests an increase in the proportion of households with 

higher incomes, which coincides with a time of strong growth in the Australian economy.   

To what extent are these developments unique to the Latrobe Valley? To answer this, we 

obtained corresponding data for Ballarat and for non-metropolitan Victoria. Ballarat was 

chosen as a comparison location because of its similar population size and distance from 

Melbourne. Also, the 2006 census shows that the profile of jobs across industries in Ballarat is 

very similar to that of the Latrobe Valley, except for approximately 1500 extra jobs in 

‘Electricity, Gas, Water and Waste Services’ in the Latrobe Valley. The profile in these two 

locations differs from the rest of non-metropolitan Victoria mainly in having a lower 

percentage of jobs in ‘Agriculture, Forestry and Fishing’. The data obtained for these two 

locations are in exactly the same format as those for the Latrobe Valley. We apply the same SI 

method to these data.  

Figure 5 presents graphs of income distributions in the Latrobe Valley and Ballarat for each 

census year.  In 1986, incomes appear more evenly distributed in Latrobe Valley compared to 

Ballarat as indicated by the flatter density curve for the former. By 1991, the Latrobe Valley 

distribution has become much more skewed relative to 1986, whereas the Ballarat distribution 

has shown only a slight shift to the left relative to its 1986 position. The implication is that 

welfare in the Latrobe Valley deteriorated more sharply, although the 1991 income distribution 

in the Latrobe Valley remained more favourable than in Ballarat. By 1996, the distributions for 

the two locations approximate each other very well -both have become even more peaked and 

at lower incomes. These shifts represent a continued worsening of the welfare distribution in 

the five years after the recession in both locations. But at last, the 10 years from 1996 to 2006 

show improvement  for the two regions.  By 2006 both curves have become less peaked and 

acquired stronger tails, though the Latrobe Valley had a larger proportion of households with 

low incomes (below about $400), and fewer in the mid-range ($400 to $1000).  Thus the 

Latrobe Valley has lost its income advantage over Ballarat;  the latter has the more favourable 

income distribution at the end of the period.  

 

To quantify some of the changes observed above, we now consider mean and median weekly 

incomes for the Latrobe Valley, Ballarat and non-metropolitan/regional Victoria, which are 

reported in Table 3. In 1986, the Latrobe Valley had a mean income of $603.78, while its 
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median income was estimated at $532.12. These figures are 19 and 26 per cent higher than 

their counterparts for non-metropolitan Victoria. For this same year, household mean and 

median incomes for Ballarat lagged slightly behind the average for non-metropolitan Victoria, 

so that the Latrobe Valley’s economic advantage over Ballarat was even greater then. 

Between 1986 and 1991, our data shows that mean and median incomes regional Victoria 

dropped markedly – consistent with the decline observed for state and national levels for the 

period leading to the 1990-91 recession.  Median incomes in non-metropolitan Victoria fell by 

7 percent (from $421.20 to $391.79), by 4.5 per cent in Ballarat (from $410.42 to $391.95) and 

by 14.7 per cent in the Latrobe Valley (from $532.12 to $453.87). This much bigger drop in the 

Latrobe Valley can be attributed to the job losses which resulted from the electricity industry 

restructuring that was also happening in the region at that time. From 1996 onwards, we see 

that median incomes in the Valley were now at levels below those in Ballarat. These levels 

were also only just above those of non-metropolitan Victoria in 1996 and 2001.  By the end of 

the period, we see that the median income of Latrobe Valley households now sit below those of 

both Ballarat and non-metropolitan Victoria implying that that the premium that Latrobe 

Valley incomes once enjoyed over the rest of regional Victoria had diminished over time.  

Table 4 presents the Gini coefficients, calculated as described in Section IV for each location 

and census year in this study. The Gini values for 1986 show that the Latrobe Valley enjoyed 

more equality in the distribution of household incomes compared to Ballarat and non-

metropolitan Victoria. However, by 1996, when the recession had come and gone, the Latrobe 

Valley Gini coefficient is found to be substantially higher than those in the comparison regions. 

In particular, over the twenty years between 1986 to 2006, the Latrobe Valley Gini increased 

by approximately 15 per cent, rising from 0.32  in 1986 to 0.37 at the end of the period. This is 

a significant increase compared with a rise, over the same time, of just 2 and 4 per cent in the 

Gini values for Ballarat and non-metropolitan Victoria, respectively
8
.   

Increases in inequality as measured by the Gini can result from shifts in the income distribution 

at low or high incomes. We investigate where the distributions have changed by considering 

quintile means.  From Table 5, we see that in 1986, mean incomes for all Latrobe Valley 

quintiles were well above the corresponding Ballarat and non-metropolitan Victoria values. 

                                                 
8
The standard deviations of the Gini coefficients are very small (though not reported) which indicates that the 

changes in inequality reported are highly significant. For all the results that follow, we have also calculated 

standard deviations based on a bootstrap procedure which are all found to be very small. These small values are 

not unexpected given the size of our population, therefore, we do not report these in the remaining tables.  
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Between 1986 and 1991, we further see that all quintile mean incomes fell in all regions, with 

much sharper declines observed for those in the Latrobe Valley. This was followed by a quick 

reversal of incomes back up to the upward trend, except for the three lowest Latrobe Valley 

quintiles where mean incomes continued to fall. After 1996, with the Australian economy 

growing strongly and living standards improving overall, we see that the recovery of household 

incomes in the Latrobe Valley was relatively slow at best and also very uneven.  As seen in 

Figure 6, mean incomes grew more slowly for the three lowest quintiles of households (bottom 

60 per cent) in the Valley, while  for those in the top quintile (the richest 20 per cent), mean 

income grew relatively faster.  As a result, by 2006, the top quintile had, on average, income 

levels that were 16.4 per cent higher than their 1986 incomes, while the first, second and third 

quintiles had mean incomes that were still 4.2, 10.0 and 6.8  per cent lower than their 

corresponding 1986 levels. The overall trend is clearly seen in Figure 7 and implies that in the 

twenty years between 1986 and 2006, the economic downturn of 1991-92 affected all 

households in the Latrobe Valley, but the richest households recovered faster than the poorer 

households in the region. 

From the analysis of quintile means, we conclude that the increased inequality measured by the 

Gini coefficient in the Latrobe Valley resulted from a combination of very slow income growth 

in the lower quintiles and rapidly rising income in the upper quintiles. Miranti et al. (2009) 

identified correlates of inequality in Australian regions, and suggest that increased incomes at 

the top end of the scale can be due to the concentration of managers and other professionals in 

the region undertaking the more specialised jobs that have been retained or created during the 

restructuring period. Meanwhile, at the bottom end of the income scale, Birrell (2001) and 

Fairbrother and Testi (2002) show that many jobs have been lost due to the electricity 

restructuring in the region.   Other researchers have also pointed out the increase in public 

housing in the region during the recovery years which, according to other related research (see 

for example, Birrell (2000) and Miranti et al. (2009)) is a strong indicator of the presence of 

large and growing numbers of low income households in the region.  

(ii) Poverty Analysis 

To investigate the level of hardship at the lower end of the distribution, we measure the depth 

and severity of poverty in the three regions over time, using the head count ratio, poverty gap 

and squared poverty gap measures (defined in Section IV). The calculation of these indices 

requires the specification of a poverty line. For Australia, the Henderson poverty line (HPL) is 

most commonly used, but it is based on metropolitan incomes (Melbourne Institute for Applied 
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Economic and Social Research 2006).  As this paper is about regional welfare, the HPL does 

not seem very suitable. We therefore adopt another recognised standard:  half the median 

income. In particular for each census year, the poverty line we use is half the current median 

income of the one adult equivalent income for non-metropolitan Victoria. Another approach to 

providing a poverty line for non-metropolitan areas was taken by Davidson, et al (2000) who 

argued for using 80 per cent of the Henderson Poverty Line (HPL). Note that in the twenty 

years from 1986 to 2006, the HPL has risen by 35 per cent while the half-median income 

poverty line which we use in this study has increased by only 22 per cent. Therefore, our 

estimates of poverty are relatively conservative.  The poverty lines are $211, $196, $201, $232, 

and $257 for 1986, 1991, 1996, 2001 and 2006, respectively. In real terms, the value of the 

median actually fell a little between 1986 and 1996; however from 1996 to 2006, it increased 

quite strongly during a time of general economic growth.  

Table 5 presents poverty indices for the Latrobe Valley, Ballarat and non-metropolitan 

Victoria. In 1986, the head count ratio for the Latrobe Valley is   10.0 percent.  This poverty 

rate is low compared to the regional average of 13.8 per cent in 1986.  After 1986, Latrobe 

Valley rates steadily increased to reach 13.5 per cent in 2001; in contrast, poverty rates in 

regional Victoria (including Ballarat) decreased continuously over the next ten-year period to 

as low as 9.4 for Ballarat and 10.0 per cent for non-metro Victoria in 2001. After this, poverty 

rates in all of the regions rose sharply to the point of even exceeding their 1986 levels. Latrobe 

Valley poverty rates grew very fast during this period indicating sustained welfare losses over 

time in the Latrobe Valley region.  Results from the calculation of the poverty gap and the 

squared poverty gap confirm this deterioration of the poverty situation in the Valley over the 

last twenty years.  

 (iii) Child Poverty  

Having established that households in the Latrobe Valley fared relatively poorly compared to 

those in Ballarat and non-metropolitan Victoria in both the inequality and poverty stakes, it is 

important and interesting to investigate how these eventualities have impacted on the welfare 

of  children in the region. Unlike adults, children - especially young children –are seen to have 

little or no choice over their economic conditions. There is also abundant evidence showing 

that childhood family incomes do impact on development and later outcomes in life for 

children (see, for example, Belley and Lance (2007) and Plug and Vijverberg (2005)), even 

though the size of this impact is under debate. Such issues are particularly relevant to the 

evaluation of policy interventions that increase parental employment and income.  
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Table 6 presents child poverty rates for Latrobe Valley and the comparison regions of Ballarat 

and non-metropolitan Victoria.  . The proportion of Latrobe Valley children in poverty 

increased from 10.3 to 12.1 per cent between 1986 and 1996, while the proportion in Ballarat 

decreased from 13.5 to 10.1 per cent of all children in the Ballarat region. An even bigger 

decline in child poverty rates was observed in the non-metropolitan Victorian regions, which 

dropped from 14.5 to 10.5 per cent. We note here that these are the observations in the first 10 

years of our study, a period which includes both the 1990-91 nationwide recession and most of 

the 1989-97 electricity restructuring period in the Latrobe Valley.  

Over the second ten-year period, child poverty rates worsened in all regions, but the increase in 

the Latrobe Valley rates proved much larger compared to both Ballarat and non-metropolitan 

Victoria. We make particular mention of the rates in 2001 and 2006, a period of substantial 

recovery in Latrobe Valley as well as general prosperity for the national economy.  During that 

time, the proportion of children living in poverty in the Latrobe Valley steadily increased from 

12.1 per cent to 16.6 per cent of all children in the region. These rates shot up so rapidly that by 

2006, Latrobe Valley had child poverty rates that were much higher than Ballarat or regional 

Victoria. This strongly implies that children in Latrobe Valley were not shielded from the twin 

impact of the recession and the electricity restructuring, despite substantial increases in 

government family payments implemented from 1987
9 

onwards.   

To further examine the nature of child poverty in Latrobe Valley, we focus on the two most 

poverty-prone types of families in Australia – single parent families and families where no 

parent works. Table 9 shows that Latrobe Valley has experienced a relatively larger increase in 

the proportion of single-parent families over time compared with Ballarat and non-metropolitan 

Victoria.  The proportion of single-parent type families in the Valley rose from a low 13 per 

cent of families with children in 1986 to a high of 28 per cent of families with children in 2006. 

Equivalent figures for the comparison areas are 16 per cent rising to 26 per cent in Ballarat, and 

12 per cent rising to 22 per cent in non-metropolitan Victoria. In all years and locations, 

couple-parent families far outnumber single-parent families, although the population share of 

single-parent types in all locations have more than doubled over time.  

In all locations, the calculated poverty rates show that children in single-parent families were 

most at risk of poverty.  For Latrobe Valley, we find that the incidence of child poverty 

                                                 
9
This followed the famous pledge of then Prime Minister Hawke that no Australian child would live in poverty by 

1990. 
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amongst single-parent families is more severe compared to the two comparison regions, and for 

all survey years. Nonetheless, child poverty rates for single-parent families for all three 

locations follow a similar U-shaped movement over time, with sharp decreases observed in the 

first 10 years and equally sharp increases in the following 10.  

In Table 7, the child poverty rates are tabulated for families grouped according to the 

employment status of the parents, that is, families with (i) no working parent and (ii) at least 1 

parent working. Not surprisingly, the incidence of child poverty is vastly higher among jobless 

families, relative to families where at least one parent had a job. In all years, child poverty rates 

for jobless families are about the same for all the three regions. These child poverty rates 

declined between 1986 and 1991, but by 2006 had returned close to 1986 levels. Compared 

with Ballarat and non-metropolitan Victoria, child poverty rates for families with working 

parents in the Latrobe Valley are relatively low before 1996. However, this rate has sharply 

increased so that by 2006, the Latrobe Valley rate sat well above that of Ballarat and had 

moved very close to the consistently high rates found for non-metropolitan Victoria. For these 

two comparison regions, child poverty rates in working families were lowest in 1996; but the 

period between 1996 and 2006 was one of rising child poverty overall.  

The foregoing analysis strongly indicates that lone parenthood and joblessness have, over time, 

become the major threats to the economic well-being of children in Latrobe Valley. While 

these family states/conditions have long been recognized as major risk factors for children 

slipping into poverty in Australia in general (see, for example, Valenzuela, et.al. 2014, 

Saunders, et.al. 2008), our results provide the first solid measure of the increased economic 

insecurity and vulnerability of children and their families in Latrobe Valley between 1986 and 

2006.  

VI. Validation Exercise for the Proposed Sub-Interval (SI) Method 

In this section, we describe the procedure used to validate the sub-interval (SI) method 

employed in the last section. Generally, we took a large microdata set with complete income 

information, and imposed an aggregation to form grouped data comparable to the small-area 

income data from the Census. We applied the SI methodology to this grouped data and 

measured the performance of the approach by comparing estimates of the mean incomes, 

inequality and poverty measures to those obtained directly from the microdata.  
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The large microdata set we worked with is the household unit-record data from the 2009-10 

Household Expenditure Survey (HES)  conducted every four years by the Australian Bureau of 

Statistics. Each sample household in the dataset is provided with a sampling weight (also called 

“expansion factors”) used to scale and adjust the representativeness of the sample to the 

population. We take all households in the sample, account for the household weights, order the 

households by income, and divide them into twenty equal size groups, similar to the Census 

data provided by the ABS.  After grouping, the last interval is left as an open-ended interval the 

same way as our Census data.  We then apply the 2-point method of Cloutier (1988) to estimate 

the upper limit as described in Section III – this yields 20 income classes with well-defined 

lower and upper limits. We further separate the grouped data according to 30 different 

household types. For each of the household types, we adjust the lower and upper income 

boundaries of the intervals using our chosen equivalence scale as we have done in Section III, 

item 2. At this point, we have 30 different sets of grouped data with different income 

boundaries.  We can now proceed with our validation exercise by reconstructing the total 

household data using our SI method, described in Section IV. This results in a generated 

income distribution from which we calculate mean income, inequality and poverty measures.   

As a further point of comparison, we also applied the widely-used mid-point method to the 

artificially aggregated HES data which we set up above. This method simply assigns the mid-

point income as the income of each of the households in the respective income classes and is 

commonly resorted to by applied researchers when faced with grouped income data (see, 

among others, Milanovic 2002). We do this for each interval in a given set of grouped data, and 

then combine all household types to reconstruct the full distribution. From here, we calculate 

mean income, inequality and poverty measures.  

In Table 8, we present the results for the overall mean, quintile means, Gini coefficient and the 

head count ratio obtained from the three alternative approaches we wish to compare: (i) 

directly from the weighted household unit-record data, (ii) from the application of our SI, 

method and (iii)  from the application of the midpoint method. Further, two sets of results (low 

cut-off and high cut-off) are reported for each of the SI and the midpoint methods. Low cut-off 

refers to the case where we use an upper limit income of the open-ended interval based on the 

00.05N  value described in Section III, while high cut-off refers to the case where this upper 

limit income is based on 00.01N . The 00.05N  criterion pertains to the 99.95
th

 percentile of the 

entire population and so provides a very comprehensive coverage of the population under 
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study, while the 00.01N  criterion provides even more at the 99.99
th

 percentile.  In dollars, these 

upper limits are $9471 and $15,619 respectively. 

As can be seen, the values obtained from the SI method approximate quite well the values 

obtained directly from the household unit record data. Comparing the low cut-off SI estimates 

in column (3) with the ‘true’ values in column (2), we find that the results are very close, with 

5 out of the 6 mean estimates differing from the ‘true’ values by just 1 percent. Only the mean 

of Quintile 1 deviates by a larger 5 per cent, which is still very small. The Gini and the Head 

Count Ratio (HCR) are also very close to the ‘true’ values: the Gini is lower by less than half a 

percent while the HCR is also lower by only 2.7 per cent.  

Turning to the high cut-off results in column (4), we find that the change in the cut-off criterion 

from 00.05N  to 00.01N does not change the results for most estimates, and has an effect only 

on the Gini, the distribution mean, and the mean of the top quintile. Even then, the new values 

still depart from the true value by just 5 per cent at most. This illustrates that the effect of 

increasing the cut-off by about 60 per cent is minimal, implying that the SI method is robust to 

choice of cut-off. 

Regarding the midpoint method, we can see from the results in columns (5) and (6) that in 

general it does not perform as well as the SI method, particularly in the high income regions.  It 

is also clear that for the midpoint method the choice of different cut-off criteria yields greater 

variability between estimates. The midpoint method’s high estimates for the Gini and the 

strong dependence on the choice of cut-off can be traced to the concentration of the top ventile 

at the midpoint, that is, $6602 in the case of the low cut-off and $9676 when the high cut off is 

adopted. In contrast, the SI method takes account of the Pareto decay so that most households 

in the top ventile are assigned relatively modest incomes. 

VII. Conclusion 

In this paper, we demonstrated the feasibility of estimating inequality and poverty measures at 

the small area level using our proposed subinterval (SI) method. The SI method was able to 

successfully use limited and highly aggregated data to generate income distributions for small 

regions, from which valid estimates of the Gini coefficient and poverty measures can be 

derived. Using this method, we were able to measure and track the changes in welfare in the 

Latrobe Valley over a twenty year period – something that has not, until now, been reliably 

estimated before because of unavailable small area data.  
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Using SI-derived values of mean incomes, the Gini coefficient and poverty measures, our 

empirical analysis indicate that the Latrobe Valley region was ahead in welfare levels 

compared to the rest of Victoria in the mid1980s, but that it has lost its economic advantage 

over other comparable regions by the early 1990s.  In particular, we find that the Latrobe 

Valley region, which had to go through a recession and industrial restructuring at the same 

time, had greater difficulty improving on its inequality and poverty levels through the 1990s 

compared to other regional areas in Victoria which had to deal with only one event, which is 

the nation-wide recession. In the ten years to 2006, the Australian economy was strongly 

growing and many industries have responded to government incentives to establish or relocate 

business in regional areas (RBDAP 2003; Barrett, et al 2004).  Whilst  inequality and poverty 

measures have improved for most of non-metropolitan Victoria, including Ballarat, during this 

recovery period, the corresponding welfare measures for Latrobe Valley have only grown 

worse in that same time.   

Our results lead us to suggest that the Valley had great difficulty in attracting new or relocating 

businesses in Latrobe Valley – a conclusion that fits well with the common and quite strong 

perception that Latrobe Valley is a hotbed of militant unionism (Birrell 2001). It may be that 

this negative perception stayed with the region long after the energy restructuring has been 

completed. If this is the case, this “Latrobe Valley Syndrome” may be the reason why the 

region failed to attract other replacement industries to settle there, despite the seemingly good 

housing, good schools and other social infrastructures that characterised the years of state-led 

development. This perception is certainly a plausible contributing factor underpinning our 

finding of persistent poverty and high inequality levels in Latrobe Valley long after the 

industry restructuring and recession are done. 

The story we uncover for the Latrobe Valley can shed light on other rural communities that 

may suffer similar economic shocks. In the past, the downsizing of the steel industry in 

Newcastle, NSW provides a good example.  More recently, there are serious concerns over the 

welfare of households in Geelong due to the impending closure of the car industry, and in 

Shepparton due to the fragile state of the fruit canning industry.  Identifying the real factors that 

cause a fast or slow recovery for such small regions will require a more thorough examination 

involving government policy and program assessments. When the issue concerns population in 

small areas, our methodology can be a useful tool for measuring accurate changes in welfare 

levels. 
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Table 1 

SECV Restructuring and Privatisation Timeline 

Year Event 

1989 Commencement of SECV restructure of Electricity Supply Industry 

1992 Sale of 51per cent of Loy Yang B (1000 MW) 

1993 Generation arm of SECV  becomes Generation Victoria 

1995 Generation Victoria reorganised into 5 “commercially viable” generating 

businesses 

1996 Sale of:    Yallourn Energy (1450 MW) 

               Hazelwood Power (1600 MW)  

1997 Sale of:   Loy Yang Power (2000 MW), 49per cent Loy Yang B (1000 MW) 

               and Southern Hydro (469 MW) 

Source: Fairbrother, Paddon and Teicher (2002).   

 

 

 

Table 2 

2006 Weekly Income Distribution for Households with Single Adult  

(With and Without Children), Non-metropolitan Victoria 

Lower limit 

($) 

Upper limit 

($) 

Number of 

households 

1 149 4070 

150 249 29463 

250 349 39982 

350 499 0 

500 649 27038 

650 799 15163 

800 999 9607 

1000 1199 8288 

1200 1399 0 

1400 1699 3321 

1700 1999 1603 

2000 2499 0 

2500 2999 1773 

3000 3499 0 

3500 3999 0 

4000   0 
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Table 3 

Mean and Median Household Equivalised Incomes (2006 $) & Gini Coefficient 

Year 

Latrobe Valley Ballarat Nonmetropolitan Victoria 

Equivalised 

Income  Gini 

Equivalised 

Income  

  Equivalised 

Income  Gini Gini 

Mean Median Mean Median   Mean Median 

1986 603.78 532.12 0.325 499.63 410.42 0.336 508.97 421.2o 0.34 

1991 530.91 453.87 0.342 484.73 391.95 0.34 484.40 391.79 0.348 

1996 535.95 422.21 0.353 543.3 449.00 0.339 507.41 402.63 0.347 

2001 599.21 482.54 0.352 617.86 515.47 0.333 579.02 463.92 0.344 

2006 634.18 490.94 0.373 630.01 525.45 0.343 629.24 513.15 0.354 

 

Table 4 

Quintile Means of Equivalised Incomes (2006 $) 

Year Quintile 

Latrobe 

Valley 
Ballarat 

Nonmetropolitan 

Victoria 

Mean Mean Mean 

1986 1 207.61 185.44 182.09 

  2 368.34 288.88 292.30 

  3 533.85 411.37 421.80 

  4 723.92 587.13 597.05 

  5 1152.35 1012.14 996.55 

1991 1 175.15 176.45 166.14 

  2 301.37 282.15 278.42 

  3 454.53 393.91 394.04 

  4 643.80 564.72 567.22 

  5 999.96 973.98 980.63 

1996 1 189.12 197.91 190.08 

  2 293.77 311.83 281.37 

  3 431.56 449.71 404.53 

  4 630.19 632.33 584.77 

  5 1071.71 1126.84 1066.43 

2001 1 209.48 224.82 220.68 

  2 329.50 357.89 322.79 

  3 484.73 521.13 459.26 

  4 705.55 725.98 673.13 

  5 1209.75 1218.08 1213.39 

2006 1 198.83 215.00 209.64 

  2 331.41 361.61 349.75 

  3 499.98 527.46 516.29 

  4 756.03 751.87 742.20 

  5 1341.17 1267.77 1307.58 
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Table 5 

Poverty Indices for Households Based on 

Current Half Median Poverty Line 

Year 
Latrobe 

Valley 
Ballarat 

Non-

metropolitan 

Victoria 

Headcount Ratio 

1986 10.0 13.8 13.8 
1991 11.8 11.9 12.9 
1996 10.7 8.7 10.6 
2001 13.5 10.5 10.4 
2006 17.5 14.1 14.9 

Poverty Gap Index 

1986 2.2 2.9 3.2 
1991 3.2 3.0 3.9 
1996 2.2 1.8 2.0 
2001 2.6 2.0 2.0 
2006 4.6 3.7 4.0 

Squared Poverty Gap Index 

1986 0.8 1.1 1.4 
1991 1.7 1.4 2.1 
1996 0.8 0.7 0.8 
2001 0.9 0.7 0.8 
2006 2.1 1.7 1.9 

 

 

Table 6 

Child Poverty (HCR) in Regional Victoria 

Census Year 

 

Region/Area 

Latrobe Valley Ballarat 
Non-metropolitan  

Victoria 

1986 10.3 13.5 14.5 

1991 10.4 10.6 12.6 

1996 12.1 10.1 10.5 

2001 13.9 11.3 12.0 

2006 16.6 13.0 13.9 

Total Increase per cent  61.2 -3.7 -4.1 

Per Annum Increase per 

cent 
 2.4 -0.2 -0.2 
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                                                                Table 7 

Population Shares & Child Poverty Rates (Head Count Ratio),  

Single Parent & Employment Status 

 
Population Share 

 
Child poverty rate 

 Year 

Single-

Parent 

Families 

With NO 

Working 

Parent 
 

Couple-

Parent 

Families 

Single-

Parent 

Families 

With at 

least 

ONE 

Working 

Parent 

With 

NO 

Working 

Parent 

Latrobe Valley 

1986 0.13 0.16 
 

5.5 58.7 3 66.3 

1991 0.18 0.21 
 

4.5 32.7 3.1 36 

1996 0.22 0.27 
 

8.9 29.9 4.7 37.6 

2001 0.26 0.25 
 

9 33.4 5.5 42.5 

2006 0.28 0.22 
 

8.9 43.2 7.1 54.9 

Ballarat 
 

        

1986 0.16 0.18 
 

10.1 47.9 6.4 63.1 

1991 0.2 0.21 
 

6.3 24.2 3.9 33.8 

1996 0.23 0.23 
 

7.3 27.1 4.3 35.6 

2001 0.25 0.2 
 

6.9 28.3 4.7 39 

2006 0.26 0.17 
 

7.3 36.8 6 54.6 

Non-Metropolitan Victoria 
 

        

1986 0.12 0.15 
 

12.2 49.7 9.5 61.6 

1991 0.15 0.18 
 

8.7 28.8 7 35.7 

1996 0.18 0.2 
 

8.4 26.8 5.6 36.6 

2001 0.21 0.18 
 

8.5 29.5 6.3 42 

2006 0.22 0.16   9.1 40.5 8.2 56.4 
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Table 8 

Comparative Results from Validation Exercise (2006 $) 

 

Raw 

data 

 

Subinterval method Midpoint method 

 

Low  

cut-off 

High  

cut-off 

Low  

cut-off 

High  

cut-off 

(1) (2) (3) (4) (5) (6) 

Mean of:      

Distribution 895 888 909 922 1002 

Quintile 1 275 262 262 263 263 

Quintile 2 460 460 460 463 463 

Quintile 3 713 709 709 715 715 

Quintile 4 1050 1051 1051 1053 1053 

Quintile 5 1977 1956 2059 2114 2512 

Gini 0.383 0.382 0.396 0.401 0.446 

Head Count Ratio 0.1971 0.1918 0.1918 0.1815 0.1815 

Note: Low cut-off refers to the case where we use an upper limit based of the open-ended interval 

based on the 00.05N  criterion described in Section III, while high cut-off refers to the case where this 

upper limit criterion is set at 00.01N . 
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Figure 1 

                       

 

Type a 

Type b 
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Figure 2 

 

 
 

 

Figure 3 

Latrobe Valley Income Distribution, 1991 

 

 

Type a 

Type b 

Combined 
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Figure 4a 

Relative Frequency Densities, Latrobe Valley, 1986-1996 

 

Weekly Household Income (2006 $) 

 

 

Figure 4b 

Relative Frequency Densities, Latrobe Valley, 1996-2006 

 

Weekly Household Income (2006 $) 

 

w
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Figure 5 

Frequency Distributions for Latrobe Valley and Ballarat. 1986 – 2006 
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Figure 6 

Quintile Means of Equivalised Incomes (2006 Dollars) 

  

  

   

 

Figure 7 

Household Poverty Rates for Regional Victoria, 1986 – 2006 

 

 


