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ABSTRACT

In an environment of escalating demand for hospital services, a key health policy objective of the current Federal government has been to increase the take-up of private health insurance.  Recently concerns have been expressed about the effectiveness of the new private health insurance (PHI) policies– in particular whether they have been able to relieve the pressures on public hospitals.

In addressing some of these issues, we modelled the distributional impact of recent changes in private health insurance policies – in particular the 30 per cent PHI rebate and Lifetime Health Cover.

Combining a unique projection model based on individual-level administrative data in New South Wales hospitals with a new PHI model, we identified changes in public versus private hospital utilisation under different PHI policy scenarios.

Preliminary results, based on simulations using the linked PHI and hospital models were undertaken for 1999-00 and 2009-10. We estimated that, had the new PHI policies not been introduced, the proportion of Australians with private hospital insurance would have declined from just over 33%
 in 1998 to around 20% in 2010. In late 2000 the impact of the 30% rebate and the Lifetime Health Cover policies was to increase PHI membership to close to 50%, with much of that increase arising from richest 20% of Australians taking out private hospital insurance. Amongst the poorest 40% of the population the impact was minimal.

Had the PHI reforms not been introduced, we found  - based on trends in hospital utilisation over the period 1996-1997 to 1999-2000 – that, by 2009-10, the number of individuals using public hospitals would have increased by 11.2% and fallen in private hospitals by 10.8%.  Comparing this scenario with the introduction of the PHI reforms, we predicted a 14.7% reduction in the number of individuals using public hospitals (a net increase of 7.2% compared to 1999-00). Most of this reduction (13.6%) arose from the increase in membership accompanying Lifetime Health Cover, with only 1.1% being attributed to the 30% rebate.  
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1
INTRODUCTION 

Although in recent decades the health of populations in developed countries like Australia improved dramatically, the related expenditures tended to outpace economic growth. This forced governments to try to contain costs, most typically in the hospital sector. Nations have also searched for new funds or to pass a larger share of the costs onto individuals (OECD 2003a and b). 

An example of this latter approach is the aim of the Federal government’s recently introduced policies to increase the take-up of private health insurance. Basically, the policies are the 30% private health insurance rebate, Lifetime Health Cover and the Medicare Levy Surcharge. Details of these policies are in Appendix A. Another aim stated when the 30% rebate was introduced was to ease the burden on Medicare, in particular on public hospitals.

A recent inquiry (Senate 2003) examined the issue of whether these policies had achieved their aim of easing the burden on public hospitals. It concluded that there were not sufficient analyses on this (and other)  issue(s) and recommended:

"that an independent inquiry be established to assess the equity and effectiveness of the 30% private health insurance rebate, and the integral Lifetime Health Cover policy" (recommendation 11.1, p.168).

This paper presents preliminary analyses on that topic. The findings arise from research carried out under a three year Australian Research Council grant.  The Industry Partners to this grant are the NSW Health Department, the Health Insurance Commission and the Productivity Commission. Earlier publications under that grant concerned NSW public and private hospital usage and costs by age, sex, socioeconomic status and region  (Thurecht et al 2002, 2003a, b and c and Walker et al 2003). These publications covered distributional and trend analyses, and reported on projections ten years ahead.

In this paper we make use of NATSEM’s new Private Health Insurance Model, and link it to the NSW hospitals model.

2 KEY ISSUES STUDIED 

One aim of this paper is to estimate the extent to which the PHI policies introduced between 1997 and 2000 (Appendix A) may relieve pressures on public hospitals in NSW under different PHI policy settings. Another aim is to study the distributional impacts of such policies by age and socio-economic status.

3 THE PRIVATE HEALTH INSURANCE MODEL

A stand-alone private health insurance model was developed to estimate the proportion of the population covered by hospital insurance. This model followed earlier models of private health insurance developed by NATSEM to estimate health insurance coverage in 1998, using the 1995 NHS and earlier ABS health insurance surveys (Percival, 1997 and 1998; Schofield, Fischer and Percival 1997).

3.1 Modelling Coverage

Trends in membership rates by age and socio-economic status

In NATSEM's previous analysis of health insurance trends (Percival, 1997 and 1998; Schofield, Fischer and Percival 1997) the principal data sources used were the series of health insurance surveys conducted by the ABS in the years 1983, 1986, 1988, 1990 and 1992 (ABS 1983, 1986, 1988, 1990, 1992).  These surveys recorded information on the level and type of health insurance cover, contribution rates, and the location, family composition and incomes of contributor units.

Information from the surveys was combined by NATSEM into a time series spanning the period 1983 to 1992.

In this study the time series was extended by adding to the earlier data information from the 1998 Health Insurance Survey (ABS 1998b) and the 1995 and 2001 National Health Surveys (NHS) – ABS (1998a and 2002). The latter was possible as the ABS included questions on private health insurance in the NHSs designed to match those asked in the health insurance surveys. PHI membership in this paper refers to people who have private hospital insurance.

Figure 1 uses historical data to illustrate that the Lifetime Health Cover had a considerably greater impact on PHI membership than the 30% rebate. This conclusion agrees with that reached by most analysts who have examined the publicly available data – eg Butler (2002); Pearse et al (2003).

Figure 1: Private hospital insurance membership, Australia, 1997 to 2002
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Premium Costs

One of the most commonly cited reasons for the decline in private health insurance membership has been the steady and real rise in health premiums (see, for example, Private Health Insurance Taskforce 1993; Industry Commission 1997, p.185). Therefore, it was considered important that the modelling include the costs of health insurance as one of the explanatory variables in the equation to estimate membership probabilities.

Unfortunately, the collection of information on premium trends is complicated by the variety of products that are available and the fact that their costs vary across states and funds.  One complicating factor is the emergence of policies with Front End Deductibles.  These policies reduce premiums both because the beneficiary pays the first component of any claim, and because the beneficiary has a disincentive to use services.  Persons covered by Front End Deductible policies increased from 32% of the insured population in September 1997 to 57% in June 2001.

Annual private health insurance premium data was collected from two sources.  The first was from the Private Health Insurance Administration Council (PHIAC 2003)
 and the second from data supplied by the Department of Health and Ageing (DHA) on premiums for the largest health fund in each state. 
Two sources of data were used as the former only covered the period 1989-90 to 2000-01 while the latter only covered the period 1983-84 to 1995-96.

Using these data sources, a series of annual private health insurance premiums was calculated that accounted for increase in premium costs and their relationship to changes in average household disposable incomes.

Methodology

The modelling involved the following steps:

Form a time series of persons covered by private health insurance with hospital coverage, from 1983 to 2002
, using data from the ABS Private Health Insurance surveys and National Health surveys. 

· Define groups of interest for subsequent analysis; that is:

· gross income quintiles (of income units);

· age;  and

· sex

· Use the time series to derive an equation to predict the probability that a person defined by the selected set of characteristics would have private health insurance.

Previous research into private health insurance in Australia has suggested that the key determinants of membership include income, age, ethnicity, location (state), family type, and health status (Wilson 1999, Schofield 1997; ABS 1993; Hopkins and Kidd 1993).

However, as the purpose of this new PHI model was to link it to the NSW Hospitals dataset, only variables that also exist in that dataset could be included in the equation.

Other research has suggested that the reasons for the decline in health insurance membership included the availability of a publicly funded alternative (Medicare), increases in the real price of health insurance, and the impact of economic downturns (Industry Commission 1997, p.190; Australian Council of Social Service 1994; Australian Institute of Health and Welfare 1994, p. 139). The decline that is already evident in membership coverage since the introduction of Lifetime Health Cover suggests that these factors are still in force.

3.2 The PHI model

Logistic regression was used to model the probability of a person having private health insurance. Predictive variables included were:

· Age ( 0-14, 15-24, 25-34, 35-54, 55-74 and 75 + years)

· Sex 

· Gross income unit income quintiles

· Year (as number of years from 1983)

· Premium costs (as a proportion of average household disposable income)

Previous NATSEM work found that the best fit for the data up to 1995 was provided when a spline function was used to allow a change in the series to occur at 1990 (to simulate the effect of the recession in the early 1990s
). A spline function allows different functions to be fitted to different data regions in a model. They are typically used where there is an abrupt change in the data at one or more points (SAS Institute 1991, p.141).

In NATSEM’s previous study, a single spline function was used to fit different functions before and after 1990.  The spline function used in that model was a variable which took the value of 0 for the years up to and including 1990 or was otherwise set equal to the number of years after 1990. For example, it would be set to 2 if the year was 1992 and 5 if it were 1995. In this model, additional splines were used to simulate the introduction of Lifetime Health Cover in July 2001.

The general form of the equation was:

PI     =  f (Q, Ag, Sx, Lyr, Lpc, LyrG, LpcG, LyrAg Yr90 Yr98, Yr01)

(1)

Where:

PI
=
probability of having private health insurance

Q
=
income quintile

Ag
=
age of person

Sx
=
sex of person

Lyr 
=
log of number of years since 1983

Lpc 
=
the log of average premium affordability costs

LyrG 
=
log of number of years since 1983 * quintile

LpcG 
=
the log of average premium affordability costs * quintile

LyrAg
=
log of number of years since 1983 * age of person

Yr90
=
spline (0 for the years up to and including 1990, otherwise the number of years since 1990)

Yr98
=
spline (0 for the years up to and including 1998, otherwise the number of years since 1998)

Yr01
=
spline (0 for the years up to and including 2001, otherwise the number of years since 2001)

4 THE NSW HOSPITALS MODEL

4.1 Data

NSW population statistics

NSW population statistics were obtained from a special extract produced by the ABS from its 1996 Census by age, sex and EFI (with EFI computed at unit record level, based on the family’s CD of residence).  We also used ABS population projections for 1999-00 and 2009-10 (ABS 2000a).

NSW hospitals time-series data
The hospitals data were sourced from the NSW Health Department’s ‘Inpatient Statistics’ and its ‘Hospital Cost Data’ collections. Psychiatric hospitals and interstate patients were excluded. Thus the data covers all in-patient admissions of NSW residents at public, non-psychiatric, hospitals. The datasets, available for the years 1996-97 to 2000-01, identify public and private hospitals separately. In this paper we used the 1999-00
 dataset as a base for projections to 2009-10. In the projections we made use of the trend patterns that emerged from the five years long time series data.

To transform the original NSW hospitals data into a form suitable for our analyses, a number of enhancements had been carried out. First, the initially separations‑based datasets were converted by NSW Health officials into a patient‑based dataset. This was done through probabilistic linking of separation-based records by such variables as patients’ addresses and dates of birth.  Then separations by patients who entered NSW hospitals more than once during the year for the same service type were amalgamated into a single patient record. This enhancement was completed for each of the years between 1996-97 and 1999-00.
  For 2000-01, the linking had not as yet been finalised.

Second, socioeconomic status was imputed to each patient in the hospitals dataset based on their age, sex and geographic area of their residence (at the Census Collector District, or CD, level).
 While in many earlier studies the same socio‑economic status (SES) was imputed to all patients living in the same geographic area,
 in this project we adopted a less ‘blunt’ indicator of SES. We used the equivalent family income (EFI) measure, which was computed by the Australian Bureau of Statistics (ABS) from its 1996 Census and grouped into quintiles of the NSW population. For details see Thurecht et al (2003b). In our projections we assumed that the age-sex pattern of EFI remained the same in 1999-00 and 2009-10 as the pattern obtained from the 1996 Census. This meant that while the age-sex distribution of the population was updated to reflect the estimated change over the projection period, the socioeconomic distribution by sex and age was held constant.

The EFI has the advantage over geographic area based SES indicators of being a measure of the economic resources available to a family. In particular, it reflects how the composition of a family unit affects the relative resources available for a given family income.  For example, a single person with a gross income of $50 000 and a couple with three children with a gross income of $50 000 do not have the same level of resources, because the income of the second family is being used to support five people rather than just one. Applying an equivalence scale to the incomes of families of different size and composition – as we have done in this paper - is a widely used way of improving the accuracy of the measure of SES as it reflects the relative economic wellbeing of families (eg ABS, 2003a, p 13).

Patients were identified as living in an urban or rural area according to the ARIA index of remoteness, with the ARIA score applied at the CD level (refer to DHAC (2001)).
  ARIA is based on the road distance between the CD and major service centres.  Those patients with an ARIA score of 1.84 or less (highly accessible) were assigned urban status and the remainder assigned rural status.  This resulted in 85.8 per cent of patients being classified as living in an urban area in 1999-00.

4.2 Projecting Hospital Usage

Hospital usage was projected ten years out from the base year of 1999-00 to 2009‑10 based on two factors.  The first was the forecast change in the population by age and sex at the SLA level (refer to ABS 2000a).  The second was projected changes in service usage, also at the age, sex and SLA level.  While full details of the projection methodology are provided in Thurecht et al 2003c, a brief overview is provided below.

The projections are in the form of weights attached to the 1999-00 patient records.  The weights reflect the estimated combined effect of population growth and ageing, and trends in the propensity to utilise various hospital services, for particular SLA‑sex-age combinations.  These two factors produced separate weights which were then multiplied together to project patient numbers over the projection period.

For the population and ageing factor, the number of people at the SLA-sex-age level as forecast by the ABS for 30 June 2010 was divided by the number of people at the same level on 30 June 2000.  For example, if the number of people in a particular SLA-sex-age combination was forecast to grow from 250 to 500, then a population weight of two would be assigned to that record.

For the service utilisation factor, the propensity for service usage was calculated each year from 1996-97 to 1999-00 with the trend then extrapolated to 2009-10.  The propensity for service usage was based on the number of patients in a given SLA‑sex‑age combination that were treated for a particular service divided by the underlying number of people in the population within that combination.  The estimated propensity for service usage in 2009-10 was then divided by the actual propensity in 1999-00 to obtain a service trend weight.  For example, if the estimated propensity for service usage in 2009-10 was 0.75 and the actual rate in 1999-00 was 0.5, then a service trend weight of 1.5 would be assigned to that record.

The final weight is then the product of the population and service trend weights.  Using the above example, the final weight would be three (2 multiplied by 1.5).  This reflects that while the underlying population is forecast to double, the propensity for service usage within this SLA-sex-age combination is additionally estimated to increase by half.  The combined effect of these two factors implies a three-fold increase in patient numbers.

5 ANALYSES BY AGE AND SOCIO-ECONOMIC STATUS

5.1 Changes in PHI Membership by Socio-economic Status, 1993 to 2010

Figure 2 shows that the increases in PHI membership rates following the introduction of Lifetime Health Cover were very much greater by the richest 20% of Australians than by the rest of the population. It also shows that PHI membership rates by the 40% poorest Australians were very much lower than for other Australians – varying over the period between 20 and 45 per cent, compared with between 30 and 90 per cent for richer Australians. Although not charted, our analyses confirmed the findings of other studies that the majority of PHI members who joined after the introduction of Lifetime Health Cover were aged 60 years or less (see for example Pearse et al 2003).
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Figure 2:
Proportion of Australians with PHI by socio-economic status, 1993 to 2010
Sources: from 1983 to 2002: ABS Health Insurance Surveys (for years 1983, 1986, 1988, 1990, 1992 and 1998) and its National Health Surveys (1995 and 2001); from 2003 onwards: simulations using NATSEM’s PHI model

5.2 Hospitalisation Rates by Age and Socio-economic Status

Figure 3 illustrates how hospitalisation rates varied in 1999-00 by age, socioeconomic status and type of hospital.
  It shows that these rates increased with age – and dramatically so from age 60 onwards. 

Considering public hospitals only, there was a clear trend for a higher proportion of low SES (ie low EFI quintile) people to be hospitalised than high SES people. For private hospitals there was an even clearer pattern, but in the opposite direction. That is that better off persons – and especially those in the top EFI quintile - tended to use private hospitals more  than people in the lower EFI quintiles. 

The outcome of these opposing trends was that, when considering all hospitals in NSW, individuals from lower SES families had a somewhat higher risk of hospitalisation than those from higher SES. A particularly striking finding is that, amongst those aged 70 years or more, patients who used public and private hospitals most belonged to the highest quintile.  Further discussion of these patterns are in Thurecht et al (2002) and Walker et al (2003).

Figure 3:
Per cent of NSW population using NSW hospitals by age and imputed equivalent family income quintile, 1999-00
[image: image3.emf] 

0

5

10

15

20

25

30

0-19 yo 20-39 yo 40-59 yo 60-69 yo 70+ yo

Per cent of NSW population 

using hospitals 

Bottom 20%

Quintile2

Quintile3

Quintile4

Top 20%

Both Public and Private Hospitals

[image: image4.emf] 

0

5

10

15

20

25

0-19 yo 20-39 yo 40-59 yo 60-69 yo 70+ yo

Per cent of NSW population 

using hospitals 

Bottom 20%

Quintile2

Quintile3

Quintile4

Top 20%

Public Hospitals Only

[image: image5.emf]0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1983198419851986198719881989199019911992199319941995199619971998199920002001200220032004200520062007200820092010

Top 20%

Quintile 4

Quintile 3

Quintile 2

Bottom 20%

Private Hospitals Only

THE SCENARIOS STUDIED

Three scenarios were modelled to simulate the effects on insurance coverage of the major private health insurance policy changes that have been implemented since the late 1990s. These  were:

· Scenario A: a base scenario: which modelled the decline in insurance coverage that would have occurred if there had been no 30% rebate on premiums and no Lifetime Health Cover.  Under this scenario the percentage of the population covered by PHI drops to just under 20% in 2009-10 
· Scenario B: a ‘current world’ scenario: which modelled the decline in insurance coverage between 1983 and 1998 and the introduction and continuing impact of the Medicare Levy Surcharge, the 30% rebate on premiums and the Lifetime Health Cover.   Under this scenario the percentage of the population covered by PHI peaks in 2000 then gradually falls to just over 40% in 2009-10.
· Scenario C: a removal of the rebate scenario: which modelled the same circumstances as for scenario B, but included the effect of removing the rebate from 2004. Under this scenario the percentage of the population covered by PHI peaks in 2000, then gradually falls to just around 35% in 2009-10, with a drop associated with the removal of the rebate in 2004.

Premium costs in all scenarios were assumed to rise at a real annual rate of 2%.

Figure 4 provides an overview of PHI model results for each of these Scenarios. The impact of these Scenarios on hospital use will be discussed in Section 8.2.
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Figure 4
Proportion of Australians with PHI - historical series and Scenarios A, B and C 

Sources: ABS time series data and NATSEM’s PHI model

6 LINKING OF THE PHI AND NSW HOSPITALS MODELS

6.1 Overview of the Process

In an earlier paper projections were developed for the 1999-00 to 2009-10 period using the NSW hospitals dataset (Thurecht et al 2003c).  In that paper it was assumed that past trends continued and that PHI policies current in the latter half of the 1990s remained unchanged.  In this paper we make use of these earlier projections for total utilisation in NSW Hospitals, but determine the public/private hospital split in that total outside the hospitals projection model. 

To do this we use the PHI model to determine the proportion of Australians having hospital insurance cover; assume that the same proportions with PHI apply in the NSW population;
 use special survey data to estimate patients’ choice of hospital types (as a function of whether they have PHI) and split the total number of patients projected by the NSW hospitals model into patients using public hospitals and those using private hospitals (Figure 5).

6.2 Hospital Usage by Persons With and Without PHI

The methodology for modelling hospital usage was necessarily less complex than modelling membership—less data was available and much less is known (in a research sense) about its determinants.  The modelling used data from TQA Research’s syndicated survey of Health Care & Insurance, Australia, 2001. This involved 5,194 comprehensive telephone interviews with a random sample of insurable unit heads from all areas of Australia.  All interviews were conducted between 18 July and 17 August 2001.  The sample is weighted to account for, among other things, known health insurance status (effectively to match PHIAC statistics).

Although the TQA data had information on respondents’ family income (an indicator of SES), the sample was not large enough to allow us to disaggregate by both age and income. We chose disaggregation by age, because age has a significantly greater impact on hospitalisation rates than income.

Figure 5: The modelling process

 







As a result, although the PHI and the hospitals models could be analysed by both  age and SES, our final estimates of patient numbers by hospital type were only disaggregated by age.

In linking the PHI and hospitals models we first assumed that the proportion of NSW hospital patients with PHI were the same as the proportion with PHI in the Australian population. This allowed us to estimate the number of NSW hospital users with and without PHI, using the PHI coverage estimates simulated by the PHI model.

Next, TQA data for 2001 was analysed to indicate the usage of Australian hospitals in the previous 12 months. Those who had reported using hospitals were then sub‑setted and classified according to the type of hospital used, the type of patient they had been and whether they had then had private health insurance (Table 1).

Table 1:
Type of hospital usage, by age and insurance status, Australia 2001

	
	Type of Hospital Used

	
	Has private hospital insurance
	Doesn't have private hospital insurance

	
	Public Hospital
	Private Hospital
	Public Hospital
	Private Hospital

	Age
	%
	%
	%
	%

	15-24 yo
	65.0
	35.0
	100
	0.0

	25-34 yo
	35.2
	64.8
	79.5
	20.6

	35-54 yo
	28.8
	71.2
	85.1
	14.9

	55-74 yo
	21.3
	78.7
	83.3
	16.7

	75+ yo
	29.2
	70.8
	90.5
	9.5

	All
	31.2
	68.8
	85.0
	15.0

	Note:
Does not include seven records where the response was "don't know". 

Source:
TQA (2001).


Table 1 shows, for example, that 15% of persons without insurance who reported being hospitalised in the previous 12 months used a private hospital. It also shows that amongst patients with PHI, a very high proportion used a private hospital (69%). Amongst  patients without PHI an even higher proportion used public hospitals (85%). 

Before using the proportions in Table 1 for modelling purposes, we aligned the TQA data so that the numbers of patients in public and private hospitals predicted for 1999-00 through use of the TQA data matched the actual number of patients that year by hospital type (as recorded in the NSW hospitals data). This alignment was necessary, because the TQA data was based on a sample of 5,194, with only around 1000 of these respondents having used a hospital in the previous 12 months. By comparison the NSW hospitals data comprised over 1 million records – and was thus an excellent source against which the TQA data could be aligned. 

Next we assumed that the Australia-wide TQA data also described the situation in NSW and that the aligned TQA proportions remained unchanged throughout the study period. Finally, we applied the aligned TQA proportions to the projected number of patients with and without PHI and estimated the split of patients between NSW public and private hospitals.  

In summary, for a given age group, the total number of patients (from the NSW hospitals model) was first split between those with PHI and those without  -  (based on PHI model estimates).  Given patients’ PHI status, the TQA percentages were then applied to assign the total projected patients between public and private hospitals.

7 RESULTS

It is worth noting that the Scenarios studied in this paper have occurred in a period when there was a strong underlying pattern of higher growth in private hospital usage than in public hospital usage. Walker et al (2003) discuss some of the reasons for this. Briefly, during the past few years there was an increased preparedness on the part of uninsured patients to pay for themselves accompanied by an expansion of low cost day procedure centres generally offering diagnostic procedures such as endoscopy and colonoscopy. In addition new arrangements for veterans made it easier for these patients to access private hospitals. On the public hospital side growth in hospital separations has been slower partly because some hospital episodes classified as ‘in-patient’ in earlier years have been reclassified as ‘out-patient’.  For example many of the diagnostic procedures that account for a large proportion of growth in private hospitals are classified as outpatient services in public hospitals.

Because this pattern - toward greater growth in private hospital usage - was evident prior to the introduction of PHI policies, our analyses of the PHI Scenarios should be seen as being superimposed onto this underlying trend.

In sub-section 8.1 we summarise earlier findings from projections of NSW hospital usage based on past trends continuing - without specifically accounting for PHI policies. These projections are described in detail in Thurecht et al (2003c).  Findings arising from the Scenario analyses are in sub-section 8.2. Limitations of these preliminary analyses are mentioned in section 9.2, together with how these might be overcome in future.

7.1 Projections of NSW Hospital Users (assuming past trends continued and no policy change)

The projections in Thurecht et al (2003c) were made from a base of year of 1999-00 and went out ten years to 2009-10.  These were made separately for both public and private hospitals and assumed no additional change in policy towards PHI from what existed in 1999-00  (i.e. no Lifetime Health Cover).  Table 2 summarises these projections.

The projected number of individual patients in Table 2 suggests that there will be far greater growth in the private hospital sector than in the public one.  Over the ten year period, individuals using private hospitals are projected to increase by 7.2% whereas public hospital patient numbers by only 0.9%.  This reflects the trend in service usage over the 1996-97 to 1999-00 period, in addition to the ageing of the population and the associated propensity of particular age groups to utilise private hospitals.  Also evident is the effect of an ageing population with patient numbers in the 55 year old and over categories showing strong positive growth compared to negative growth in the young and those of working age. Because these projections did not explicitly model the coverage and usage of PHI, it was assumed that those without PHI who were projected to use a private hospital would elect to directly pay the cost of their hospital stay. 

The PHI model developed in this paper provides the opportunity to more precisely determine who will be covered by PHI and the likelihood that they will seek treatment in either a public or private hospital.

Table 2:
Actual and projected individuals using hospitals within the year by age and hospital type, 1999-00 and 2009-10
	
	
	0 - 24
	25 - 34
	35 - 54
	55 - 74
	75+
	All ages

	1999-00
	
	
	
	
	
	
	

	Public hospitals
	
	226,400
	106,400
	147,200
	148,900
	106,700
	735,600

	Private hospitals
	
	68,400
	54,200
	120,500
	120,700
	67,800
	431,700

	2009-10
	
	
	
	
	
	
	

	Public hospitals
	
	197,400
	94,400
	142,600
	176,300
	131,200
	741,900

	Private hospitals
	
	61,600
	49,100
	119,000
	146,900
	86,400
	462,900

	 Difference
	
	
	
	
	
	
	

	Public hospitals
	%
	-12.8
	-11.3
	-3.1
	18.4
	23.0
	0.9

	Private hospitals
	%
	-9.9
	-9.4
	-1.2
	21.7
	27.4
	7.2


Sources:  Enhanced NSW hospitals dataset for 1999-00 and projections using NATSEM’s hospitals model

7.2  Projecting NSW Hospital Usage – Scenario A (no PHI policies) 

Table 3 presents projected patient numbers for Scenario A  for 1999-00 and 2009-10. This Scenario assumes that the major government PHI policy initiatives in recent years had not been, and will not be implemented in the next decade (i.e. no 30% rebate and no Lifetime Health Cover).

Under this Scenario the simulations in the PHI model commence in 1999, with actual data being retained to 1998).

Under these assumptions a number of observations can be made.  First, when comparing the projected patient numbers across the ten year period, the familiar growth in the older age groups is evident reflecting the ageing of the population.  This is particularly true for those aged 55 and over using public hospitals – with increases of over 30% in patient numbers having been estimated. Scenario A, therefore, would be expected to lead to considerably higher increases in expenditures on public hospitals.

Table 3:
Scenario A –No 30% PHI rebate and no Lifetime Health Cover
	
	
	0 - 24
	25 - 34
	35 - 54
	55 - 74
	75+
	All ages

	Number of patients*

	1999-00
	
	
	
	
	
	
	

	Public hospitals
	
	221,981
	109,630
	144,727
	152,832
	113,665
	742,834

	Private hospitals
	
	72,753
	51,020
	123,024
	116,796
	60,859
	424,453

	2009-10
	
	
	
	
	
	
	

	Public hospitals
	
	199,109
	105,848
	163,021
	204,816
	153,252
	826,046

	Private hospitals
	
	59,862
	37,598
	98,577
	118,381
	64,302
	378,719

	Difference – 1999-00 to 2009-10

	Public hospitals 
	%
	-10.3
	-3.4
	12.6
	34.0
	34.8
	11.2

	Private hospitals
	%
	-17.7
	-26.3
	-19.9
	1.4
	5.7
	-10.8


* That is individuals using NSW hospitals at least once in the year.

Second, the impact of the expected shrinking of the ‘working age’ population manifests itself in declining numbers of patients aged less than 35 years in both public and private hospitals.

7.3 Projecting NSW Hospital Usage – Scenario B (current policies, ie Lifetime Health Cover, levy and 30% rebate)

Table 4 shows projected patient numbers under Scenario B for 1999-00 and 2009-10. This Scenario assumes that the current PHI policies (the 30% rebate and Lifetime Health Cover) remain operational throughout the study period. Under this Scenario the PHI model’s simulations commence in 2003 (that is actual data is retained to 2002).

The reduction in public hospital patients and the increase in private hospital patients - relative to no PHI policies – are estimated in 2009-10 to be the greatest amongst all Scenarios (-14.7% and +32.0% respectively). The declines in public hospital use (and the increases in private hospital usage) were greatest for 35 to 74 year olds.

Table 4:
Scenario B – Continuation of the current PHI policies (Lifetime cover, levy and 30% rebate) 

	
	
	0 - 24
	25 - 34
	35 - 54
	55 - 74
	75+
	All ages

	Number of patients*

	1999-00
	
	
	
	
	
	
	

	Public hospitals
	
	214,697
	96,340
	115,723
	128,516
	102,096
	657,372

	Private hospitals
	
	80,037
	64,310
	152,028
	141,112
	72,428
	509,915

	2009-10
	
	
	
	
	
	
	

	Public hospitals
	
	191,415
	92,639
	125,108
	162,052
	133,506
	704,720

	Private hospitals
	
	67,556
	50,807
	136,490
	161,145
	84,048
	500,045

	Difference – 1999-00 to 2009-10

	Public hospitals
	%
	-10.84
	-3.84
	8.11
	26.10
	30.77
	7.20

	Private hospitals
	%
	-15.59
	-21.00
	-10.22
	14.20
	16.04
	-1.94

	Difference in 2009-10 – Scenario A to Scenario B

	Public hospitals
	%
	-3.86
	-12.48
	-23.26
	-20.88
	-12.88
	-14.69

	Private hospitals
	%
	12.85
	35.13
	38.46
	36.12
	30.71
	32.04


* That is individuals using NSW hospitals at least once in the year.

7.4 Projecting NSW Hospital Usage – Scenario C (current PHI policies, but removal of 30% rebate from 2004)

Table 5 projects patient numbers under Scenario C in 1999-00 and 2009-10. This Scenario assumes that the Lifetime Health Cover and the Medicare Surcharge Levy
 are retained, but the 30% PHI Rebate is removed.  Under this Scenario the PHI model’s simulations commence in 2004(that is actual data is retained to 2003).

Our simulations predict by 2009-10 a 13.6% decline in public hospital utilisation and a 29.7% increase in private hospital usage (Table 5). Once again, the declines in public hospital use (and the increases in private hospital usage) were greatest for 35 to 74 year olds.

The difference between Scenarios B and C is that under Scenario B the 30% rebate is removed. This difference was estimated in 2009-10 to amount to 1.1% less patients in NSW public hospitals (14.7% - 13.6%) than if the 30% rebate had been retained. Thus, overall, the 30% rebate relieved pressure on public hospitals to a considerably lesser extent  (1.1%) than the Lifetime Health Cover policy (13.6 %).

Table 5: 
Scenario C – Current PHI policies, but removal of 30% rebate from 2004

	
	
	0 - 24
	25 - 34
	35 - 54
	55 - 74
	75+
	All ages

	Number of patients

	1999-00
	
	
	
	
	
	
	

	Public hospitals
	
	216,427
	100,103
	122,709
	126,711
	99,097
	665,047

	Private hospitals
	
	78,307
	60,547
	145,042
	142,917
	75,,427
	502,240

	2009-10
	
	
	
	
	
	
	

	Public hospitals
	
	193,135
	96,293
	133,620
	160,566
	130,108
	713,722

	Private hospitals
	
	65,836
	47,153
	127,978
	162,631
	87,446
	491,044

	Difference – 1999-00 to 2009-10

	Public hospitals
	%
	-10.76
	-3.81
	8.89
	26.72
	31.29
	7.32

	Private hospitals
	%
	-15.93
	-22.12
	-11.76
	13.79
	15.93
	-2.23

	Difference in  2009-10 – Scenario A to Scenario C

	Public hospitals
	%
	-3.00
	-9.03
	-18.03
	-21.60
	-15.10
	-13.60

	Private hospitals
	%
	9.98
	25.42
	29.83
	37.38
	35.99
	29.66


8 SUMMARY OF FINDINGS AND CONCLUDING REMARKS

The results reported in this paper are the first to emerge from use of the linked PHI and hospitals models. They have been prepared for purposes of illustrating the considerable potential that such modelling systems have in assisting policy relevant quantitative analyses.

8.1 Summary of Findings

Our analyses indicated that, without the PHI policies, the proportion of Australians with private hospital insurance would have declined in 1998 from around 33 per cent (see footnote 2) to around 20 per cent by 2010. Introduction of the 30% rebate and subsequently Lifetime Health Cover resulted in a significant increase in PHI membership –  close to 50 per cent  in late 2000. Much of that increase arose from the richest 20% of Australians taking out private hospital insurance – with very little change amongst the poorest 40% of the population.  The proportion with PHI varied over the period between 20 and 45 per cent for the 40% poorest persons, compared with between 30 and 90 per cent for other Australians.

Combined use of the two models – one projecting hospital use and the other the take up of private health insurance – allowed the prediction, in 2009-10, of changes in public versus private hospital use under different PHI policy scenarios.  Based on trends in hospital utilisation over the four years to 1999-00 we found that, had the PHI reforms not been introduced, the number of individuals using public hospitals would have increased by 11.2%  by 2009-10, and fallen in private hospitals by 10.8%.  Comparing this scenario with the introduction of the PHI reforms, we predicted a 14.7% reduction in the number of individuals using public hospitals (a net increase of 7.2% compared to 1999-00). Keeping all current policies except the 30% rebate, this decline was estimated at 13.6 per cent – indicating that the 30% rebate (if kept) would only have a minor impact on public hospital utilisation by 2009-10 (- 1.1%). The policy associated with the greatest impact was the Lifetime Health Cover, which was estimated to have led to a 13.6% reduction in the  number of individuals using public hospitals by 2009-10.

We expect that the actual major effects of the PHI reforms on hospital use patterns will become evident from the 2001-02 year. Thus the predictions associated with Scenario B could be tested empirically once the data series used in our analyses are up-dated to 2001-02.

8.2 Possible Future Developments

Future studies using the linked models could improve and broaden the preliminary analyses reported in this paper. Some examples are listed below.

First, once historical data for further years becomes available in the format required, projections based on past trends could be considerably improved through extension of the relatively short period that we were limited to in this paper – that is the four years to 1999-00. While in these four years public hospital separations grew relatively slowly, such growth was more rapid in the early 1990s. It is also possible that growth becomes more rapid in future. Once past trends can be assessed over a longer time period (including more recent years), the projections estimated by our hospitals model would improve.

Second, a range of measures of hospital use could be considered, in addition to the one adopted in this report: - that is the number of individuals who used hospitals in any one year. Other measures of interest could reflect, for example, the number of separations, differences in the severity of conditions for which patients are admitted and the intensity of services provided.  Some of these have already been considered in earlier papers, but without linkages to the PHI model - eg Thurecht et al 2003c.

Third, better alignment across private and public hospitals of classification methods that identify ‘inpatients’ and ‘outpatients’ would in future lead to more meaningful predictions by our models. The current classification issues related to the boundary between outpatient and same day inpatient care cloud the interpretation of the trends we reported in this paper.

Fourth, analyses using the PHI model could be extended to estimate the impact that a range of PHI policies may have on rich and poor hospital user groups. The question could be asked whether, under the scenarios studied, each of these groups would be able to afford the related out-of-pocket expenditures. 

Finally, because the PHI model is based on Australia-wide data, similar analyses could be carried out nation-wide if hospitals data suitable for our modelling efforts became available for other States. 

APPENDIX A:
Changes In Private Health Insurance Policy: 1997-2000

The following table summarises changes to private health insurance policy over the period 1997 to 2000.

1 July 1997 to 31 Dec. 1998:
Incentives scheme introduced to subsidise private health insurance for low and middle income earners (single persons earning < $35,000; couples/families earning < $70,000 with $3,000 threshold increase for each dependant child after the first.

1 July 1997:
1% Medicare Levy Surcharge introduced to encourage high income earners (single people with taxable income > $50,000; and couples/families with taxable income > $100,000 with $1,500 threshold increase for each child after the first.

1 January 1999:
30% Rebate provided for the purchase of private health insurance under the Private Health Insurance Incentives Act (1998) (PHIIA).

24 May 2000:
Eligibility rules with respect to 1% Medicare Levy Surcharge introduced so that high income earners could not avoid the surcharge if they took out hospital policies with front-end deductibles greater than $500 for singles or $1000 for families. This change in eligibility was not retrospective.

1 July 2000:
Introduction of Lifetime Health Cover, an initiative designed to encourage people to take out private health insurance earlier in life and to maintain their cover. People will pay a 2% loading on top of their premium for every year they are aged over 30 when they first take out hospital cover. People who were aged 65 years and over on 1 July 2000 are exempt.


All health funds to offer members either a no gap or known gap product if they wish to continue to offer the 30 % Rebate as a premium reduction to their members.
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�	The microdata used in this study do not contain any information that enables identification of the individuals or families to which they refer.  The data set used in this paper is maintained on a dedicated computer that is accessible only by the investigators and the system administrator.  All people who have access to the data have signed a deed attesting to their agreement to the privacy provisions set out in the NSW Department of Health Ethics Committee approval.





�	In this study, the estimates of private health insurance coverage were based on Australian Bureau of Statistics (ABS) survey estimates. Analysis by NATSEM indicates that these estimates are consistently higher than coverage estimated by the Private Health Insurance Administrative Council (PHIAC). The difference, at an aggregate level, has averaged about 5 percentage points. The ABS (1999a) suggests that a possible reason for this arises from different collection methods—the ABS using a population survey and PHIAC membership data. Another reason may be that the ABS surveys only include persons residing in private dwellings. 


� 	The Private Health Insurance Administration Council (PHIAC) is an independent Statutory Authority that regulates the private health insurance industry. Each quarter, PHIAC collects and disseminates industry statistics about private health insurance membership and coverage by State, sex and age, including trend data and information on benefits paid.


�	As the time series only contained a single point after the introduction of the new PHI policies (i.e., 2001), and as their was evidence from PHIAC data of coverage changes either side of the point, two additional datasets were constructed to capture these changes. These used the NHS 2001 data, which was re-weighted to match the age/sex coverage reported by PHIAC for 2000 and 2003.


�	The sharper fall in coverage from 1990 on has been hypothesised to have been triggered by the economic recession which occurred at the start of this period (Australian Council of Social Service 1994).  The failure of the slide in membership to halt as economic conditions improved would appear to support the suggestion put by the Australian Institute of Health and Welfare that insurance which is dropped during a recession may not be picked up when the recession ends (Australian Institute of Health and Welfare 1994, p. 139). Therefore, no attempt was made to include macro-economic factors (such as the recession) in the model as it was expected that while changes to such factors in one direction (such as a recession worsening) would exacerbate the underlying membership decline, changes in the opposite direction would not reverse it.


�	This was the latest dataset which was available on a patient basis, with socio-economic status of patients imputed onto it.


� 	Of around 1.2 million patients in 1999-00, nearly 30 per cent had more than one separation.


� 	A CD is a spatial region defined in the Australian Standard Geographical Classification (ASGC) by ABS (1999b).  It is the lowest level of spatial aggregation used by the ABS and represents around 200 households.


�	See for example Hayen et al (2002), Turrell and Mathers (2000) and Vinson (1999).


�	The ASGC is a hierarchical classification system consisting of six interrelated classification structures. The boundaries as they existed at the time of the 1996 Census are used in this paper.


�  Because some patients had separations in both public and private hospitals, the ‘public only’ and ‘private only’ charts contain some double counting of patients (around 5 per cent).


� Note that this assumption is not essential, since the ABS data on which the PHI model is based can be obtained by State. However, as will be seen below, the survey data used to estimate the choice hospital types by patients with and without PHI is only available nationally.


�	This is because studies have shown that health service costs are much higher 1 to 2 years prior to deaths than the average (see discussion in Walker et al, 2003).


�	Note that the Levy only has a small impact on the results.
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Figure 1

		Persons - Male

		QUARTER		0-4		5-9		10-14		15-19		20-24		25-29		30-34		35-39		40-44		45-49		50-54		55-59		60-64		65-69		70-74

		Sep-93		165,359		183,397		200,749		184,774		110,993		112,089		150,509		191,639		209,687		230,869		222,437		175,614		139,844		126,353		95,863

		Dec-93		173,965		192,105		217,407		201,065		120,739		118,746		158,613		204,111		223,623		247,140		243,369		190,217		151,397		135,579		104,318

		Mar-94		170,709		189,032		214,025		198,324		116,557		115,510		154,688		200,919		220,249		243,818		242,443		189,685		151,081		133,826		105,478

		Jun-94		168,489		186,227		210,906		192,725		109,816		112,620		151,348		197,978		217,103		240,396		241,988		188,769		149,860		131,495		105,775

		Sep-94		166,483		183,860		208,539		194,785		113,243		109,775		148,977		195,261		214,785		237,501		242,084		189,426		150,292		130,262		106,492

		Dec-94		164,285		184,717		203,421		195,765		114,149		107,975		146,692		192,699		213,039		235,036		241,968		190,847		151,837		129,915		107,592

		Mar-95		166,881		186,711		204,869		196,454		118,017		110,095		149,107		195,231		215,731		236,627		244,893		194,574		154,017		130,225		106,293

		Jun-95		168,800		188,690		206,890		196,649		112,191		112,788		152,683		198,076		219,426		239,774		249,593		199,290		156,832		130,725		107,844

		Sep-95		170,204		190,957		209,161		202,478		118,066		115,781		156,881		200,942		222,996		242,073		253,868		202,996		159,435		131,504		110,062

		Dec-95		171,114		192,319		210,719		205,705		121,271		118,069		160,204		203,391		225,569		244,360		257,938		207,042		162,813		132,768		112,586

		Mar-96		176,819		198,707		217,269		211,608		125,500		125,339		171,074		211,245		234,174		251,256		265,150		213,217		166,889		133,536		114,934

		Jun-96		249,679		287,492		310,492		283,889		154,748		163,702		276,422		326,960		348,767		353,570		354,839		270,063		198,742		144,737		122,685

		Sep-96		264,633		312,963		338,743		311,295		163,815		166,805		306,679		360,448		382,730		382,213		379,480		285,384		207,022		145,506		123,263

		Dec-96		258,937		307,076		334,528		314,861		168,137		161,877		299,991		353,082		378,844		378,052		380,014		287,307		209,738		146,978		125,352

		Mar-97		255,804		303,554		332,181		315,585		171,796		159,196		295,283		347,173		376,513		376,514		380,745		290,091		211,060		148,224		126,613

		Jun-97		253,922		300,568		329,945		319,972		174,227		158,714		292,335		342,221		374,768		375,506		380,022		293,385		212,584		148,845		126,755

		Sep-97		252,663		298,235		327,771		324,760		183,096		159,360		290,579		337,309		372,570		373,992		377,448		299,011		214,639		150,743		127,831

		Dec-97		251,420		296,117		326,025		327,758		189,685		159,687		288,686		334,006		371,114		372,737		373,952		306,071		218,255		153,620		129,076

		Mar-98		250,689		293,416		324,711		324,775		191,443		158,634		285,177		330,137		369,553		370,913		370,817		311,234		220,981		155,076		129,657

		Jun-98		249,067		289,574		322,108		325,309		191,424		155,220		283,266		324,942		366,731		368,577		368,188		314,751		222,419		155,722		129,034

		Sep-98

		Persons - Female

		QUARTER		0-4		5-9		10-14		15-19		20-24		25-29		30-34		35-39		40-44		45-49		50-54		55-59		60-64		65-69		70-74

		Sep-93		154,028		173,203		191,790		182,504		123,336		152,484		192,327		225,369		236,663		247,448		227,301		172,846		139,608		132,480		121,844

		Dec-93		162,104		181,380		207,426		198,301		133,951		160,843		203,023		238,888		252,664		265,546		247,340		187,053		151,436		141,167		128,522

		Mar-94		158,941		178,026		204,886		194,812		129,241		156,491		198,563		235,614		249,462		262,845		248,338		186,643		150,920		139,542		129,466

		Jun-94		157,131		175,248		201,773		189,779		120,870		151,815		194,827		231,926		246,402		259,424		248,013		185,921		149,732		137,078		128,701

		Sep-94		155,383		172,780		199,617		191,726		124,226		147,879		191,644		228,857		244,064		257,309		248,373		187,095		150,196		135,716		128,192

		Dec-94		153,209		173,416		194,821		192,245		125,481		144,721		189,457		226,048		241,974		255,383		249,448		189,297		151,791		135,424		128,321

		Mar-95		155,795		175,216		196,292		192,495		130,222		146,986		192,149		228,421		244,576		258,251		253,191		192,683		154,463		135,748		129,351

		Jun-95		157,295		177,420		198,016		193,458		123,230		149,373		195,349		231,041		248,408		262,231		258,396		196,914		156,966		135,944		129,868

		Sep-95		158,719		179,474		200,464		198,526		129,705		151,845		199,293		233,947		252,051		264,606		263,302		200,960		159,723		136,580		130,554

		Dec-95		159,418		180,799		201,650		201,260		133,597		153,871		202,003		236,040		254,771		267,516		268,332		205,844		162,678		137,710		131,539

		Mar-96		164,519		187,253		207,523		207,056		139,867		162,199		212,599		244,251		262,884		275,183		276,031		212,377		166,076		138,631		132,580

		Jun-96		233,247		272,665		296,237		278,899		176,082		217,763		322,914		360,690		377,817		378,549		361,177		263,356		193,145		148,119		139,609

		Sep-96		247,358		296,718		323,034		305,337		185,903		223,770		353,185		393,156		409,827		405,847		385,184		276,185		198,803		147,893		138,948

		Dec-96		241,690		290,854		319,005		306,967		189,770		216,811		348,349		386,404		406,327		402,292		387,026		279,120		201,586		149,035		139,831

		Mar-97		238,734		287,606		316,734		306,408		192,327		212,245		345,823		381,001		404,642		401,344		388,528		282,364		203,117		150,273		140,172

		Jun-97		236,762		284,576		314,999		309,909		193,865		209,848		344,056		376,430		403,178		400,834		389,605		285,949		204,191		151,071		140,131

		Sep-97		235,884		282,273		312,735		313,502		202,812		209,426		343,131		371,744		401,626		400,027		388,385		292,288		206,838		153,144		140,584

		Dec-97		235,311		280,652		310,661		315,912		209,139		209,386		342,198		368,846		399,992		399,784		385,805		301,243		210,241		155,946		141,199

		Mar-98		234,340		278,233		309,331		312,396		209,715		207,100		342,511		365,364		398,709		397,550		384,566		307,301		212,748		157,453		141,301

		Jun-98		232,387		274,745		306,630		313,055		208,901		202,550		338,161		360,502		396,329		396,058		382,390		310,855		214,021		158,262		140,481

		Sep-98

		Persons - Total Male and Female

		QUARTER		0-4		5-9		10-14		15-19		20-24		25-29		30-34		35-39		40-44		45-49		50-54		55-59		60-64		65-69		70-74

		Sep-93		319,387		356,600		392,539		367,278		234,329		264,573		342,836		417,008		446,350		478,317		449,738		348,460		279,452		258,833		217,707

		Dec-93		336,069		373,485		424,833		399,366		254,690		279,589		361,636		442,999		476,287		512,686		490,709		377,270		302,833		276,746		232,840

		Mar-94		329,650		367,058		418,911		393,136		245,798		272,001		353,251		436,533		469,711		506,663		490,781		376,328		302,001		273,368		234,944

		Jun-94		325,620		361,475		412,679		382,504		230,686		264,435		346,175		429,904		463,505		499,820		490,001		374,690		299,592		268,573		234,476

		Sep-94		321,866		356,640		408,156		386,511		237,469		257,654		340,621		424,118		458,849		494,810		490,457		376,521		300,488		265,978		234,684

		Dec-94		317,494		358,133		398,242		388,010		239,630		252,696		336,149		418,747		455,013		490,419		491,416		380,144		303,628		265,339		235,913

		Mar-95		322,676		361,927		401,161		388,949		248,239		257,081		341,256		423,652		460,307		494,878		498,084		387,257		308,480		265,973		235,644

		Jun-95		326,095		366,110		404,906		390,107		235,421		262,161		348,032		429,117		467,834		502,005		507,989		396,204		313,798		266,669		237,712

		Sep-95		328,923		370,431		409,625		401,004		247,771		267,626		356,174		434,889		475,047		506,679		517,170		403,956		319,158		268,084		240,616

		Dec-95		330,532		373,118		412,369		406,965		254,868		271,940		362,207		439,431		480,340		511,876		526,270		412,886		325,491		270,478		244,125

		Mar-96		341,338		385,960		424,792		418,664		265,367		287,538		383,673		455,496		497,058		526,439		541,181		425,594		332,965		272,167		247,514

		Jun-96		482,926		560,157		606,729		562,788		330,830		381,465		599,336		687,650		726,584		732,119		716,016		533,419		391,887		292,856		262,294

		Sep-96		511,991		609,681		661,777		616,632		349,718		390,575		659,864		753,604		792,557		788,060		764,664		561,569		405,825		293,399		262,211

		Dec-96		500,627		597,930		653,533		621,828		357,907		378,688		648,340		739,486		785,171		780,344		767,040		566,427		411,324		296,013		265,183

		Mar-97		494,538		591,160		648,915		621,993		364,123		371,441		641,106		728,174		781,155		777,858		769,273		572,455		414,177		298,497		266,785

		Jun-97		490,684		585,144		644,944		629,881		368,092		368,562		636,391		718,651		777,946		776,340		769,627		579,334		416,775		299,916		266,886

		Sep-97		488,547		580,508		640,506		638,262		385,908		368,786		633,710		709,053		774,196		774,019		765,833		591,299		421,477		303,887		268,415

		Dec-97		486,731		576,769		636,686		643,670		398,824		369,073		630,884		702,852		771,106		772,521		759,757		607,314		428,496		309,566		270,275

		Mar-98		485,029		571,649		634,042		637,171		401,158		365,734		627,688		695,501		768,262		768,463		755,383		618,535		433,729		312,529		270,958

		Jun-98		481,454		564,319		628,738		638,364		400,325		357,770		621,427		685,444		763,060		764,635		750,578		625,606		436,440		313,984		269,515

		Sep-98		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0
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Sheet3

				Model based includes spline at year 90 to simulate recession

								series
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				1987
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				1996
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				2004						0.458		0.423		0.262

				2005						0.45		0.415		0.249

				2006						0.442		0.406		0.236

				2007						0.435		0.398		0.224

				2008						0.427		0.389		0.212

				2009						0.42		0.381		0.201

				2010						0.412		0.373		0.19
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						101		0.301		0.344		0.48		0.448
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