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Figure9: Impact of growth - expenses
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Figure 10: Impact of growth - revenue
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as a % of GDP
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However the most critical of the two factorsin this result is the difference between economic
growth and government spending growth. When per capita social expenses are linked to
output growth (ie also grow at 2.0% pa), there is no differentiable differencein the fiscal
outlook from the baseline scenario (See Figures 9 and 10). Higher growth does allow a
reduction in the build-up in national debt, to 113.4% of GDP in 2050/51 (compared to the
baseline’s 130.9%). But what this shows is that we can nobnedyowing oursehes out of
fiscal problens—there also has to be arifgcant degee of fiscal discipline.

Reducing the Government’s public pension bill

With the Government’s annual public pension bill ity to double oer the next fiftyyears
(from 5.3% to 10.7% of GP), it would seenthis would be a lilely area to looKor fiscal
saungs. Two approaches to reducisgperannuation paynts are rodelled:

» reducingthe nunber of people eligple for superannuation tsteadilyincreasinghe ag
at which one becoms entitled to superannuation,

* reducingthe aerag weeky superannuation payent byreducingit to the lewl of the
unenployment benefit.

The reasonindpehind the first approach is that a potential reason &dkenfailure in the
private provsion of retirenent incones is related to the uncertaindf each indidual’s life
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expectancy. One does not know how long one will live for and this makesiit difficult for
setting retirement savings targets. A way around this would be to provide a publicly funded
pension scheme for those who do live longer, say beyond 74 years old, but require individuals
to fend for themselves before this age. This encourages greater private provision of
retirement income, but reduces the likelihood of market failure as each individual has a more
definite planning horizon.

The thinness of the private sector annuity market has led some to question whether there
might be market failure in the annuity market which would make the shift to private pension
provision sub-optimal (despite favourable impacts on economic growth). Valdivia (1997)
argues that the absence of an annuity market means that the largest costs of private pension
provision are born by retirees that have extensive retirement spells. Thus he argues that there
may be merit in raising the age of digibility to superannuation, eg from the current 65 to 75.
This means that individuals would be responsible for ensuring sufficient income from 65-75,
but the government would have arole in looking after those people with extensive retirement
spans. Such an approach could be a useful compromise solution to retirement saving
pressures as it would:

» provideincreased incentive for greater private saving,
* would ease gvernment’'s medium termfiscal concerns,
* be adnmistratively sinple to operate,

» provide a nore definite saingtarget while prowding a safetynet for lon@r retirenent
spells.

This rule was radelled byassurmg that the percentagf over 64 year olds eligble for
superannuation W fall by 2% a year from2005/06 until 2025/26 hen onlythe ower 74 year
olds will receive the benefit plus an allaamce for needyver 64 year old$. Fromthis point
on total nurbers eligble for superannuation would increase with the increasean ¥ year
olds.

Figure 11

Impact of reduced eligibility rules

on superannuitants
Thousands
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65 and over (1)

8 The allowance for needy over 64 year olds was set at 35% of 65 to 74 year olds, this being the
proportion of 65 year oldsidentified from the distributional analysis who are unlikely to have sufficient
wealth to fund a standard of living equivalent to the unemployment benefit (see chapter 3). To simplify
the modelling process, it was assumed that these people received the full superannuation payment and
not just a hardship allowance.

Infometrics Ltd 61 June 1998

| —
(@]
o
(O]
o
0
O
e
)
(]
=
O
Y
c




| —
o
o
)
o
0
(&)
e
)
b}
=
O
Y
c

Retirement Savings IS

The other approach isto alow the average weekly superannuation payment to slip through
the current 65% of average wages floor from 2005/06 by linking super payments to the
government’s cost of liing adjustment (essentiallythe @PI) until payments natch the
unenployment benefit (estiated to tak place in 2015/16). e logc behind this approach
is that @vernment provsion of superannuation shoulas} be there to prent undue
hardship. B settingsuperannuation payents at the sagievel as the unemloyment benefit
the government would be reraving many disincenties for private saings. Bylinking
superannuation payents to the uneployment benefit it is also lidly that the
superannuation bill il be less sensitie to gowth outturns. Wder the current rége
superannuation is lirgk to wage growth which is nore likely to keep pace ith econonc
growth than the uneptoyment benefit.

Figure 12

Weekly super payment per couple
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As would be expected, both approaches redogergment expenses and rewe
projections. B 2050/51 lover superannuation eligility would reduce gvernment expenses
from 41.3% to 37.6% of GDP. Lowererag paynents results in sligly lower saings,
expenses fall to 40.6% of GDP.

Figure 13: Expenseimpact of cheaper superannuation schemes
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Howewer, the fiscal benefit of lower superannuationmpants increase when there iegter
econonic growth (see Figre 14). Linkng superannuation payents to the uneployment
benefit means that lik the unemloyment benefit, superannuation in this scenario is being
treated as a safehet to giard a@inst dire hardship and not as an altermativprivately
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providing for one’s retirerant. This means that with stromg econont growth super
payments continue to fall relativto the agrage wage (see kgure 12).

Figure 14: Lower super payments and higher growth
Expenses
as a % of GDP
44% Baseline (1)
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Combining the two superannuation agjtments together (ie lover eligibility and lower
payments) indicates that the tvapproaches catement each other in tersnof their inpact
on the fiscal position (see kige 15). As noted abey if the changin superannuation rules
do not hae anyimpact on econoio growth, then rore fiscal saings are asilable form
reducingeligibility than fromreducingthe gnerosityof superannuation peyents. he
contribution fromlower paynents becoms nore evdent if there is amwth dividend.

Figure 15: Combining reduced eligibility to super with lower super payments

Expenses
as a % of GDP
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Figure 15 also deonstrates the pes of policychangs required to achiethe

Gowernment’s longtermfiscal obgctive of reducingexpenses to less than 30% of GDP.
Scenarios 16 and 17 are the oohes that reduce expenses t@&leconsistent with the
Gowernment’s expense aim This implies that unless theogernment directlyaddresses its
superannuation burdenhike maintainingspendingcontrol in other areas, itilvhave to be
even nore strict on its other spendimggowth. This is assurnimg that the Gogrnment is
actuallyserious about reducirexpenses to belo80% of @P. Recent research carried out
at the New 2Zaland mland Reenue Departrent argies that econoim perfornmance will

suffer exen if the 30% to GDP taef was achiezd (see for exapie Scully(1996a,b) or
Branson and Lasll (1997)).
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Increasing private savings

Anincrease in private savings would improve the national debt liability, but will not of itself
greatly improve the fiscal outlook. When the private consumption proportion of GDPis
assumed to be 2% lower in each year, the national debt liability (including private and public
debt) in 2050/51 is projected to be 74.4% of GDP compared with the baseline projection of
130.9%. However, thereislittle difference in government expense and tax requirements. |If
anything it dightly increases the income tax burden as a reduction in consumption reduces
GST revenue.

Figure 16: Effect of higher private saving

Current account balance
as a % of GDP
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Also decreasing consumption can have its costs. If it does not raise growth it implies lower
lifetime consumption, which in turn can mean lower lifetime living standards. Indeed this
raises the issue of how the increase in saving isinduced. If it comes about from removing a
disincentive to save it may well be both welfare and growth enhancing. But if the policies
that induced higher saving also distorted normal behaviour so asto lead to a misallocation of
resources they could lower growth thus removing the advantages of higher saving.

Indeed an attempt to model the impact of savings incentives produced very few discernible
benefits. The withholding tax on interest income was assumed to fall to 12.5% (ie the same
asthe GST rate). Thiswould remove the tax wedge between decisions to save or spend, but
would of course open up an investment wedge between physical and interest bearing
investments. It was also assumed that thistax rule change would lower domestic interest
rates by a 20% reduction in the size of the bond gap. This is the mechanism that resultsin a
projected national debt liability of 107.2% of GDP in 2050/51 compared with the 130.9%
baseline projection. The fiscal position deteriorates slightly because of the reductionin
withholding tax.

It isunlikely that this model can capture the full effect of saving incentives. Our view isthat
the looked for improvement in interest rates would not materialise (or last) as the investment
wedge is likely to be more important than the wedge between spending and saving. Thisis
because the amount of revenue raised from taxing interest income is quite a small component
of total tax revenue. In 1996/97 resident withholding tax revenue amounted to $1 billion.
Income from other investment activities are far more important to the economy, for example,
the revenue from company taxes alone were close to $5 billion. Indeed the hypothesised
reduction in interest income tax rates modelled here would have reduced government revenue
in 1996/97 by only $400 million. Thus an incentive of this natureislikely to distort
investment behaviour and so lower growth prospects.
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Figure 17
Summary of scenario results
Projected national Government Income Tax Rates
debt liability expenses 2000/01 - 2050/51
% of GDP % of GDP
Scenarios in 2050/51 in 2050/51 Low High  Average
1 Baseline (1.5% trend productivity growth) 130.9% 41.3% 20.3% 30.3% 26.2%
2 Slow tax reaction 76.6% 43.6% 19.3%  42.3%  25.7%
3 Higher growth (2%), linked expenses 113.4% 41.7% 21.3% 32.3% 26.1%
4 Higher growth (2%), fixed expenses 97.0% 36.8% 18.3% 26.3% 22.0%
5 Reduced super eligibility, no growth impact 122.8% 37.6% 19.3% 25.3% 22.3%
6 Reduced super eligibility, higher growth (2%) 104.2% 32.7% 17.3% 20.3% 19.1%
7 Reduced super payments, no growth impact 109.8% 40.6% 20.3% 32.3% 24.7%
8 Reduced super payments, higher growth (2%) 104.7% 33.8% 17.3% 22.3% 19.9%
9 Saving incentives, reduced growth (1.25%) 124.9% 45.1% 23.3% 38.3% 28.9%
10 Saving incentives, no growth impact 107.2% 42.3% 21.3% 34.3% 26.9%
11 Saving incentives, increased growth (1.75%) 107.3% 39.0% 20.3% 30.3% 24.6%
12 Increased private saving, reduced growth (1.25%) 87.6% 44.5% 22.3% 37.3% 29.2%
13 Increased private saving, no growth impact 74.4% 41.6% 21.3%  343% 26.9%
14 Increased private saving, increased growth (1.75%) 68.5% 39.2% 20.3% 30.3% 24.4%
15 Reduced super eligibility & payments, no growth impact 134.7% 36.3% 19.3% 23.3% 21.3%
16 Reduced super eligibility & payments, higher growth (2%) 105.8% 30.7% 16.3% 17.3% 17.5%
17 Reduced super eligibility & payments, increase private 79.4% 30.3% 16.3%  16.3%  17.8%

savings, higher growth (2%)

6 Conclusions

This paper has presented the results of modelling the impacts that economic, regulatory and
taxation policies might have on a population that will increase in average age over the next 50
years.

The results suggest that unless government spending control is maintained, demographic
pressures will induce a considerable increase in tax rates from about 2015 onwards.

If all the adjustment came through income taxes, tax ratesin 2050/51 would need to be 7
centsin the dollar higher than they will be later this year.

Such an increase in taxes will impose significant costs on future generations.

The magjor increases in government spending will come in health and superannuation. Health
spending is projected to increase from its current 5.9% of GDP to 11.0% of GDP in 2050/51.
Superannuation is expected to increase by similar amounts, from 5.3% to 10.7% of GDP.

Control of government social spending would be the most direct way of alleviating these
fiscal and intergenerational pressures. Holding real per capita spending in social areas
(health, education and benefits) at 0.5% lower than trend growth would remove most of these
pressures and reduce required tax rises by 4 centsin the dollar.

Two methods of reducinghe Government’s superannuation bill are also exagd:
increasinghe a@ of eligbility to 75 and reducinthe weekly payment to the led of the
unenployment benefit. Either of these approaches would reduce required tax rates by
further 2 cents in the dollar.
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A combination of expense control and either of these superannuation adjustments would
leave tax ratesin 2050/51 at similar levels to those expected to prevail in 1998/99 (scenarios
6 and 8).

Increased private saving would improve the national debt position, but will have little impact
on fiscal setting How the extra sawngs are achiesd is inportant—if the policies that
induce hidper savng also distort nor behavour so as to lead to aisallocation of
resources thegould lower gowth thus remving the adantages of hidper saing.
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3 Projections of the level and distribution of wealth - a
microsimulation analysis

1 Introduction

This paper outlines the results of various scenarios which project the distribution of wealth at
retirement for two age cohorts - one aged 45-49 in 1996 and one aged 15-19 in 1996.
Retirement for these two cohortsis assumed to occur at or around age 65 (although thereis
nothing specia about this age in the model). We are interested in the distribution of wealth
at around age 64 and the time profile of wealth accumulation prior to that age.

The next section outlines the model. Section 3 presents a baseline scenario for each cohort,
with a collection of alternative scenarios being presented in Section 4. Additional material is
presented in appendices C-F.

2 The MIDAS model

The projected profiles and distribution of wealth are obtained using the MIDAS mode! -
Microsimulation of Income Dynamics and Accumulation of Savings. The model was
originally developed for the 1992 Task Force on Private Provision for Retirement, but has
undergone considerable enhancement since that time.* As part of this project for the S|
almost the entire database has been updated and recalibrated to the requirements of the
project. Details are provided in Appendix C.

The model simulates the process of wealth accumulation for a given cohort of individuas
from the age of 20. Whilst the cohort is hypothetical in the sense that no individua in the
cohort corresponds to a specific real world counterpart, the characteristics of the individuals
are derived from real world data. These characteristics are sex, ethnicity, age, marital status
and income. Associated with each value and combination of these variablesis an annual
savings rate. Changes in wealth occur via various means:

» personal savings (afunction of age - in 5 year intervals, sex, ethnicity, marital status, and
income),

» ashare of savings by couples

» a share of a partner’s net worth arriage

» ashare of a couple’s net worth at separation
* inheritance of a partner’s assets at death

» other inheritances

* changs in assetaues (capital gin)

! See Stroombergen, A., D. Rose and J. Miller, Wealth Accumulation and Distribution: Analysiswith a
Dynamic Microsimulation Model, Business and Economic Research Ltd, September 1995.
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Theformin (housing, shares etc) which wealth is held is not modelled. Income from interest,
dividends, etc. istreated the same as other income, being available for either consumption or
saving (re-investment).

All dynamic simulation models require certain assumptions about the future behaviour and
economic/socia environment of apresent day cohort. For example it is assumed that the
income distribution of women who will be aged 50 in 2026 will be the same as that of women
who were aged 50 in 1996 (for given ethnicity and marital status). That is, the income
dynamics of femaleswho were bornin 1946 is assumed to apply to those born in 1976.
Similarly for marriage rates, divorce rates, death rates and so on. Whilst we know that such
assumptions are unlikely to prove correct, the model needs a set of base data. And the
advantage of using amode for this type of research is that the effects of alternative
assumptions may be readily examined. Further discussion of thisisgivenin Appendix D.

Savings datain the model is sourced from the Household Economic Survey, aggregated over
two years to expand the sample size. Savingsis simultaneoudly cross classified by age (17 5-
yearly groups), sex, ethnicity (3 groups), marital status (2 groups) and income (10 groups).
This degree of disaggregation implies a multi-dimensional matrix of 2160 cells, although
many of these have extremely low counts. Hence a savings function is econometrically
estimated from this database.

Individual s move between income deciles over their lifetime according to income transition
probabilities derived from Inland Revenue longitudinal unit record data covering the inter-
censal period 1991-1996. Thisdatais differentiated by age and sex, with an ethnicity variable
being introduced by calibrating the datato 1996 census information on income by age, sex,
and ethnicity. Transition between income groupsis modelled over five year intervals using
the technique of Monte Carlo simulation.

Data on marriage and divorce rates are derived from Justice Department statistics. Again
ethnicity is not recorded in thisinformation and isimputed by calibration to census data. This
calibration also adjusts for the formation and dissolution of de facto marriages. Aswith
income, transition between marital statesis modelled over five year intervals using the
technique of Monte Carlo simulation.

The model allows for income sharing within afamily and includes routines for income and
asset sharing at point of marriage, asset split at separation, inheritances from outside the
immediate (nuclear) family and inheritances through death of a spouse or partner. Various
degrees of sophistication are incorporated depending on data quality and availability and on
trade-offs between model comprehensiveness and the resources allocated to the project.

At the point of marriage or couple formation the standard assumption is that assets are
combined and then split equally, such that. During marriage (including de facto) it is
assumed that expenditure is allocated equally between adults and that dependent children
receive one third the weight of adult expenditure. All family income is combined and savings
(the difference between income and total expenditure) is equally split between both partners.?

2 Although dependants are not explicitly modelled, they are taken into account in the calculation of
savings from HES data.
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On separation assets are split in equal proportions. The model contains sufficient flexibility
for thisto be easily altered.

Inheritances on the death of a partner are handled in a straightforward manner by assuming
that 50% of the assets of the deceased partner are inherited by the surviving partner, although
again it isavery simple adjustment to alter this proportion. Inheritances received from
outside the family are modelled as a function of the age and income of the recipient. Data
limitations prevent aricher specification.
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3 Baseline scenarios

As noted above the model has been used to produce two baseline scenarios - one for a cohort
aged 45-49 in 1996 and one for a cohort aged 15-19in 1996. The baselines are not intended
as forecasts; rather they are intended to constitute plausible projections of wealth
accumulation for two age cohorts 30 years apart - in rough terms the generation which is
currently in its prime earning years and the children of that generation, who are at the
beginning of their earning years.

To ensure that the model is producing sensible results a process of calibration was
undertaken. Thisisdescribed in Appendix C. For the basdline scenarios two key inputs are
required:

 therate of growth in real income, which is set at 1.0% pa;

» thereal rate of appreciation in asset values, which is set at 1.5% pa.

These alues are consistent with Neve@land’s longermexperience, althoungin
subsequent scenarios weynwish to exarime alternatie values. Agin nore detail is gven

in Appendix C.

The full model output for the two scenarios is shown in two tables in Appendix E. Each table
consists of three panels:

1. mean wealth byage for each sex/ethnicityroup,

2. wealth decile boundargoints for ag goup 6064,

3. wealth decile reans for ag goup 6064°,

4. proportion of people agl 64 with wealth less than the NBYNZ Superannuation.

For the 4549 cohort, rran wealth at ag64 for nales is $242,000 copared to $167,000 for
females. For the gunger cohort the correspondimgtimates are $383,000 and $287,000.

There is also considerablenation between ethnicrgups with people of European ethnicity
havng a clear adantace.

® The means over all deciles are not exactly the same as the means for the 60-64 age group in panel 1
due to random number effects.
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To put these results into perspectiveit is useful to calculate the size of the lump sum that
would be needed at age 64 to purchase an annuity which would pay the present real rate of
New Zealand Superannuation until death. For this calculation the following inputs are used:
* the current mean rate of superannuation is about $892 net per month,

» itisassumed that it keeps pace with the growth in real income (1.0% pa),

the real interest rate is 2.5% pa (which is higher than over the past 20-30 years),
» average life expectancy at age 64 is 15 years for males and 19 years for females.
The implied wealth levels are:

cohort 45-49in 1996 cohort 15-19 in 1996
Males $156,200 $210,500
Femae $188,800 $254,500

Given these values, the model determines the proportion of people aged 64 who are projected
to attain this level of wealth. Note that thisincludes wealth which istied up in owner
occupied dwellings. If thisis excluded the proportions are markedly different, on the
assumption that 70% of wealth isin the form of housing and that house values appreciate at a
real rate of 1.5% pa.

Proportion of people aged 64 accumulating less wealth
than NPV of NZ Superannuation

Males Females

Run 400
Cohort aged 45-49 in 1996
- including housing 29% 65%
- excluding housing 81% 97%
Run 100
Cohort aged 15-19 in 1996
- including housing 18% 46%
- excluding housing 78% 93%

The results suggest that based on current savings behaviour a significant proportion of the
population could not finance their own retirement if this begins at age 64, especially if they
can not or do not liquidate their housing assets. For women the situation is much worse than
for men.

Which set of resultsis the more informative as regards the formation of superannuation
policy depends on two considerations; one social and one financial:

» If state pensions are other than universal, should eligibility for a state pension be tied to
wealth exclusive of owner occupied dwellings, or should retirees be expected to deplete
some or al of their accumulated wesalth over their retirement before receiving a public
pension?
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* If retirees are expected to deplete their entire wealth over their retirement, is there an
adequate financial market to make thisaviable and fair proposition by removing the
uncertainty of length of life, such as through reverse annuity mortgages?

The response to the first question may depend on the level and distribution of wealth at age
64. Thusin the next section we examine the effects on wealth accumulation of stronger
higher economic and higher private savings.

4 Additional scenarios

For each of the two cohorts we examine the effects of two changes:

» Therate of growth inreal per capitaincomeisraised from 1.0% pato 1.5% pa, and the
real rate of appreciation in asset values is raised from 1.5% pato 2.0% pa (Runs 101 and
401). Theincrement to growth is not applied to superannuation.

» Themargina propensity to save out of incomeis raised by 25% between ages 20 and 64
(Runs 102 and 402).

In addition, for each of the above two alternatives there are two options for the proportions of
wealth held in housing assets; the default average of 70% and alower average of 60%.* This
variation is aso supplied for the baseline scenarios.

A final scenario, Run 103, provides a preliminary look at the impact of costs for secondary
health care during retirement if these were not to be covered by public provision.

Full results are given in Appendix F. A summary table (excluding Run 103) is presented
below.

Cohort aged 15-19 in 1996

Half a percent extra growth in real income and asset value raises mean wealth at age 64 (for
males and females) by about one third. Over a45 year period this represents about 0.6% pa.
The difference between this and the exogenous 0.5% pa is attributabl e to the nonlinear
relationship between savings and income. Thisincrement in wealth is worth $130,000 for
males and $95,000 for females. Note that in the baseline scenario (Run 100) the level of New
Zedland superannuation maintains its current relationship to real income, but in this scenario
it falls behind by 0.5% pa. After 45 years this generates a cumulative difference of 20%,
effectively reducing the relative value of the pension to approximately the level of the
unemployment benefit. Thisisreflected in the marked fall in the proportion of people -
especialy females - who have net worth which is less than the NPV of NZ Superannuation.

Excluding investment in housing, the proportion falls by a similar amount for males. For
females, however, the relative fall is much less owing to the fact that the lower overall wealth
of females means that the NPV of the pension, albeit alower pension than in the baseline,
constitutes a sizeable share of non-housing assets. Also, higher economic growth raises the
value of housingassets in one’s imgtrment portfolio. That is, not all of the increemt in net
worth fromhigher gowth can be assust to g into nonhousingassets. ndeed the default
assumption is that the coposition of wealth does not chang

4 A linear scale is assumed starting from 100% at minimum wealth, passing through 70% at the mean
and continuing to a minimum of 50%, which is usually reached somewhere in decile 8 or 9.
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Alternative scenarios:
mean wealth and proportion of people with wealth
less than NPV of NZ Superannuation

at age 64
Cohort 15-19 in 1996 Cohort 45-49 in 1996
Male Female Male Female
Baseline (runs 100 & 400)
Mean wealth $383,000 $287,000 $242,000 $167,000
% with wealth < NPV NZ Super.
including housing 18 46 29 65
excl housing (mean 70%) 78 93 81 97
excl housing (mean 60%) 68 88 73 9
Higher growth (runs 101 & 401)
Mean wealth $515,000 $382,000 $320,000 $221,000
% with wealth < NPV NZ Super.
including housing 9 28 17 46
excl housing (mean 70%) 67 85 73 89
excl housing (mean 60%) 57 76 62 83
Higher savings (Runs 102 & 402)
mean wealth $701,000 $495,000 $453,000 $299,000
% with wealth < NPV NZ Super.
including housing 3 14 5 26
excl housing (mean 70%) 56 77 61 82
excl housing (mean 60%) 46 67 50 73

If the composition of wealth does change as a result of higher growth, with say 55-60% of the
marginal increase in housing assets being redirected elsewhere, the proportion of people who
have net worth which isless than the NPV of NZ Superannuation falls from 78% to 57% for
males and from 93% to 76% for females.

A lift in the savings propensity of 25% also generates a substantial increase in wealth at age
64. For males the increase is 36% or $186,000, whilst for femalesit is 30% or $113,000.
Without any change in the composition of savings the proportion of people who have net
worth which is less than the NPV of (arelatively lower) NZ Superannuation is about the
same as in the higher economic growth scenario with a change in the composition of savings.

If alift in the savings propensity is associated with a change in its composition away from
housing, as one might expect if public provision of retirement income is reduced, less than
half (46%) of males aged 64 have net worth (excluding housing) which is less than the NPV
of NZ Superannuation. For females the proportion falls to 67%.

Arguably, however, the shift away from housing might be even greater than the shift assumed
above, where the housing share of total assets falls from an average 70% to an average 60%,
corresponding to a marginal shift of 55-65%. If the marginal shift were 50% higher (not
shown in the table) the proportions would fall to 41% for males and 62% for females.
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Cohort aged 45-49 in 1996

For the older cohort the effects of higher real income and asset growth are of course much
less dramatic as over their lifetime the level of income is below that of the younger cohort.
Nevertheless, had real growth been 0.5% higher over the past 30 years and if thiswereto
continue for another 15 years, the mean wealth of males at retirement would be nearly
$80,000 higher and that for females over $50,000 higher. There is aconcomitant fall in the
proportion of people who have net worth which is less than the NPV of NZ Superannuation,
with about one sixth of males being in this position and one half of females.

Excluding housing, the proportions are 73% and 89% respectively, which represent declines
of about eight percentage points in each case, relative to the baseline. If lesswealth isheld
in the form of housing, the proportions fall by afurther eleven percentage points for males
and six for females.

Under the higher savings scenario, which could be interpreted as what might have occurred
and might to continue to occur in the absence of arelatively generous state pension, the
proportion of males with insufficient wealth to purchase an equivalent annuity is projected at
5%. For females the proportion is 26%. Again, however, when housing is excluded, even
with some extra diversification of wealth, the proportions with insufficient wealth rise to
50% and 73%.

It should also be noted that these alternative scenarios for the 45-49 age group arereally only
“what if” projections. h terns of actual prajcted wealth at &g64 theyerr on the hib side
as this cohort has onli5 years left to experience the benefits oftiaggowth or hider
private saings, unless of course future reabgth and priate saings rise byewven nore
than the increases assadrabo\e.

A preliminary look at secondary health costs

As has been discussed in poais sections, expenditure on health is @ctgd to increase
rapidly over the next few decades if curreneapecific fundindgormulae renain. The share
of GDP dewted to health my well becone unsustainable unlessone health proision is

taken up bythe private sector on a fee for s@w basis. flthis occurs it would be particularly
felt by the retired population for whohealth care costs can be rathehhig

We exanme an extrem situation where all secondargalth care costs are paid for jatisly
and where redical insurance for those g ower 65 is too expensivto be econoia for most
people. Thus people are effectly forced to sa® for medical expenses which thesight

incur duringretirenent. For congnience the 25% higr savngs scenario of Run 102 (for
the 1519 cohort) is used to assess the adeqoésgvngs in this situation. We are interested
in what happens to the profile of wealth aftee &5.

Individual health expenditure isadelled va the use of agspecific concentration cles as
described in Appendix G. hE results are labelled Run 103 in the table below.

By assurmption there is no difference in wealth aea®y between the scenarios 102 and 103.
Beyond that, howesr, the differences becaprogessiely larger. For example at ag 74

the aerag wealth of rales is lower byabout $19,000 whilst that for fetes falls by

$15,000, althougthese asrag differences conceal &y unewen distribution of

differences. Byage 84 the differences areuah geater, with that for feales now beinghe
larger difference; $36,000 for aies \ersus $40,000 for feafes. Beynd a@ 84 the
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differencesincrease at a markedly faster rate as secondary health expenditure becomes far
more commonplace.

| —
o
% At all ages, however, the levels of wealth in Run 103 are higher than in Run 101, which does
e not have the increase in savings, by quite substantial margins. The numbers suggest that on
wn average savings would need to be higher by less than 10% to cover statistically expected
‘L:’ secondanhealth care costs durimgtirenment — and this is under the extree@ssurption of
D no public proision.
= .
o Wealth estimates for age 60+
= excluding and including direct medical costs
Run 101 (higher growth) Run 102 Run 103
(higher growth (higher growth
& higher savings) & higher savings
+ medical costs)
Age Males Females Maes Females Males Females
60-64 514.5 382.1 701.4 495.1 701.4 495.1
65-69 554.0 417.5 759.2 545.7 752.2 538.7
70-74 605.1 461.1 834.2 607.4 815.3 592.2
75-79 663.5 512.8 920.5 679.7 892.1 650.7
80-84 676.4 526.3 947.8 702.6 911.6 663.4
85-89 690.0 537.7 979.4 722.5 924.1 664.8
90-94 692.3 546.7 999.3 738.9 924.3 662.2
95-99 673.9 554.4 995.5 753.0 897.8 657.8
100 629.5 564.0 960.3 768.9 845.9 656.3

Accordindy we nay infer that an increase in direct pagnt for hospital care does not leav
major effect on the wealth required to support oneself dugtigenent, but two irplications
should be noted:

1. For sone people unexpected Hidnealth costs W be unaffordable, so there has to be
sone residual state support,

2. If wealth vhich is tied up in housing not able to be accessed, the proportion of people
who would be dependent on state support would tmhrhicher.

Further research is required to quantifgse proportions with ardegee of accuracy

Conclusion

The aboe scenarios deomstrate that econamgrowth and sawngs behaiour haw an
extrenely powerful effect on sawgs and on the ultiate wealth position that peopleould
be in bythe time theyreach retirerant ag (assured to be 65 for corenience). Wdder the
higher gowth plus geater priate saings scenario the proportion of the cohort currently
aged 1549 with net worth at retireemt which is less than the NR) a reduced New
Zealand Superannuation pensionaspow indeed -3% for males and 14% for feates.
However, without a hug chang in savngs behaiour nost people wuld still not be able to
purchase the required annwitythout liquidatingpart or all of their housingssets — e&n
more so for the cohort currenthged 4549.
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Thus higher growth even with greater private savings does not remove the need for a public
pension, especially if housing assets are not counted as part of one's potentially consumable
wealth. Whether this proves too costly an option in terms of the implication for
macroeconomic efficiency or growth, and if so how the cost could be ameliorated, is
investigated in Section 2.

Whilst arguably there may be some over-investment in housing under the current taxation
regime, under a more neutral regime there is no guarantee that the resultant level of
investiment in housingwould be optimal froma sinple “annuityfor retirenent” point of vew.
Other factors such as fégndenographics, securityand assetaue retention for bequests
are also irmportant.
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Appendix A: Savings model incorporating private and public
sectors

The discussion on savings issues presented in the body of the report is based on the model developed in
this section. This model is developed along the lines of Campbell and Mankiw (1989) where
consumption behaviour is allowed to differ between:

» liquidity-constrained households who have no practical accessto any credit and so their spending
patterns will be highly correlated with their current income, and
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» forward-looking households who attempt to maximise their lifetime welfare by smoothing their
consumption over time through the use of savings and asset accumulation.

The model incorporates an overlapping generations framework with discrete-time form which
incorporates a definite probability of death (ala Frenkel and Razin (1992)). As such the model is quite
similar to the corsumption model urderpiming the Reserve Bank’s core brecasing model (£e Back
etal (1997)). The exendon offered ty or modelis to explicitly incorporaé the corsumption of public

goods

The bass of the model is that individuals attempt to maximise the pregert value o expected liktime
utility, subject toa budget canstraint. The level of satsfacion or utili ty experiencedby household, a,
will depenl onthe amount of private and pblic goodsthey expectto corsume oer the next v time
periods atter accouting for: the relatve satisfadion accrung from consuming a different mix of
private ard public goods the exent to which future corsumption is discourted rektive  curent
consumption (adusted by a probability of survival), ard one’swillingness toawid or accep risk.
Thus te utility fundion for representative houséhold, a over the next v periodscanbe preerted as

01 & v -0 []
U =Ep 3 08.) [ st e

Where: E= an expectatians function bagd oninformation available at tine t
0 risk preferercefunction (= 1/o, the reciprocal othe intertenporal elaticity
of sibgtitution, o
probability of survival
discownt factor, (Therefore ()" is the effective discourt factor br the rext
v periods given one's probability of surviving ead period, y
C= consumption of private goodsard srvices
= consumption of public goodsard services(this would include facrssuch
asthe provsion of publicly funded siperannation schemes and
unamployment benefits)
B= society’ s relative preferercefor corsuming private goodsinstead ofpublic
goods

<<
inn

For preentatioral simplicity, we asume that there arewo sctorsin the ecaomy the private sctor, p,
ard the government secr, g that exclusively prodiwce te two goodsdemanded bysociety, C and G
regpecively. The prodetion of public ard private goodscanbe deifned as

Y,=C,+G,
=Q, +Q,
- (1-gn) (1-99)
—C(ngpr‘pp +0(@]K;]"9Lgng (A2)
If we assumed that the government isrequred to alvays balance itdudget, thenthe anount of

reurcesavailable for the prodwetion of government serviceswill depen onthe anount of tax
collected:
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G, =Qy =T1,Y,+1,C, (A3)

Where 1, and 1. are the effective tax rates on income and consumption respectively.

The amount of private consumption, C;, will in turn also depeil onthe ecolmmy’s ability to earn
income. Consumption is defined as:

C =AY +(1-A )(1-s, )wy? (Ad)
Where: A, = proportion of liquidity-condrained householdsattime t
Y = disposableincome (=Y, - T, Y,, where T is the effecive income tax at
timet)
S, = marginal propesity to save privatewealh, W

For the liquidity-constrained, he anount spent on private consimption goodsatanypoint in time will
be directlydetemined by the amount of after-tax income earred in that time period. This group can
not planfor the future asthey need all heir available resurcesfor corsumptionin the curert time
period. For the rest 6 scciety an alility to save and accumulate ases gives households the ability to
snooth consumption over ime. By saving, households canbuild up a bdfer aginst adverse stocks
(egurexpected periodsf unemployment for workersor a declie in agriculture pricesfor farmerg. Or
conversely, forward looking households will be preparedto dissawe whenthey experience a tenporary
fal inincomes. Saing alsoallows individuals tomaintain a taget level of consumption after
retirement. Savings canalso provide a nechanism for accunulating assets and thus increasng lifetime
wealth.

Privatewealth can be deined ashuman wealth, H, les the intered paid onprivate €ctor irdebtedess,
BP, at the market real rate ointeres, r:

th = Ht - (1+ rt-l)Bi)-l (A5)

Where luman wealth canin turn be defned asthe disourted presrt value of expected icome over
the next v periods (where p is the canpounded market discourt facor) ie:

Ho=> ()Y, (A6)
V=t

Private irdebtedness ca be defined as he adlition to debt plus aninterest aflistment to the precedng
period's debt position:

B? =Ct -(1-Tt)Yt +(1+ rt—l)B?—l-'-p' (A7)
Wherey is a ramom variable with zero neanthat accouts for unanticipated capitalajns or losses.
Note that there is anaddition to wealt if the individual is in a ret asset jpsition (and soeans interest

income) and/or if debt isrediced (or asets are accumlated) de to sving part ofcurent income.

Frerkel ard Razin (1992)denonstrate that the uility-maximising marginal propemity to save ore's
wealth can be preerted as

! In reality the liquidity constrained will still sawe eg if cashon hand exceed same minimum
requiremert, but their ahility to planfor the future is seerely limited by their inahility to access cretd
This meansthat eqation A4 should idealy also include amarginal propesity to corsume aut of
currert income tem for the liquidity constrained (1s,). The key here isthat the corsumption
betaviour will be highly correlatedwith curent levels of disposable incane aslimited accesto credit
will limit their ahlity to smooth consumption over time.
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=1- ) D“‘tr—“go( 6“*)"5l A8
S, = %g/ H o) - (A8)

Where r =the market present value factor (real interest rate)
0 = subjective discount rate
0 =theintertemporal elasticity of substitution
y = probability of survival

The merginal propensity function presetted in equation (A8) implies that ane’s willingness tosave will
be irfluenced byone’s life expectancy; the inter+elaionship betveenonre’s peronal incentives to save
() ard the marketintered rate ( r); ard ore’srisk averson (1/0).

Substituting equation (A4) into equation (A3) would yield:
Gt =Ty(Yt +T(I()\t(l_Ty()Yt +(1-)\t)(1-st)wtp) (A9)

Thus the amourt of government services ultimately depeis onthe income earnng potertial of the
ecaomy. If the belancedbudget assmption assumed in equation (A3) is relaxed sothat the
government can al sperd articipated fiure income, then consumption of government servicesover
the next v periodscanalso be eyressed in terms of discourted future tax flows from future income
growth correctedfor interest agustments tothe government’s debt position:

zGt = z 6VT']t+VYt+v —-(1+ rt—l)B?—l (A10)
v=t V=t
Where: BY =G, -1, Y, +(1+r.)BY; (A11)

ard 1, is the efiective tax burdensumming acros all forms of tax collection. Aslong asgovernments
are reporsive to the desres of society, we would expect he awerage ofT, to terd to the value d (1-f3)
in equation (A1) overtime.

Likewise combining equetions (A4) - (A7) ard accouting for the impact oftaxes on private gctor

activity indicatesthat private conamption is detemined by:

» the ater-tax income of liquidity-constrained households, plus

» the forward paming households propemity to spend out of their discourted flow of expeced
after-taxincome over the rext v periods bu

» correctedfor their debt position (which from a national perspective canbe interpreted as a blance
of payments corstraint on donmestic acivity)>

° 0
G =A% AN D 09T, Y, ]

(A12)

S PICIE R R (BRI TRC N s

2 By assimption the forward-planring households hold all the retion’s fixed asets ard/or debt
Therebre he third term in equation A12 doesot need b be weighted bythe proporion of forward-
plamers, (1-A). Strictly speaking this should also be the cag in equations A4 and A9, ie the (1)
weighting should only be applied to the human wealth component of total wealth. This has rot been
done inanattempt to simplify the presetation.
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Appendix B: Model developments

The balance of paymentsis key to the link between fiscal policy and private sector behaviour. Thisis
demonstrated in the national income identity:

(Sp+Sg)-1=(X-M)

which states that the current account balance, (X - M), isequal to the sum of private and public savings,
(Sp + Sg), less the amount of investment that requires funding. In other words a current account deficit
arises if domestic saving is not sufficient to fund the desired level of investment activity If the
government’ s fiscd position deteriorates it educes rational savng, which either requires a @cline in
investment actiity or anincreag in overeasborraving.

This denonstrates how an increag in government activity cancrowd-out private ctor activiy. If the
government raises taxes tofund this extra activty it will directly strip resaurces fom the private secto
ard 0 lower private ®ctor actvity. An increag ingovernment acivity can ill crowd-out private
activity even if it borrows funds ratrer thanincreags taxes. By not matching the increag in pending
with an increa® in revenue, the government will redice itsanount of saving, ;. Accarding to the
idertity preented aboe, a decreasin government saving must result in an increa® in private svings,
a redwetion in investment, a decreasinthe aurrert accoum balarce or ®me combination of the three.
The wsual market trarsmission pathwill be tlrough an increag in interes rates An increag in either
public or private debtwill influerce investor percegbns abou the riskiness of investing in New
Zealand ard this often leadsto anincreag in New Zealard interes ratesrelative to overeas(referred
to here as the bond gap, but alsoknown as the risk premium). An increasem interest rates eises the
cost d funding investment and the cansumption of large ticket items, and sowill act to dampen private
secbor denand.

Although the lorg run effect ofafiscal eaing depeis onthe curent gate ofthe government's
finances, the immediate mpact d a declire in public sector swing is a gimulation to danestic
demand. Asa result it is likely that a acline in the fiscal talance will be ascciatedwith an increase in
inflation.

Behavioural equations

To captue these typesof interactiors betveen the public ard private gctor, fve betavioural equations
were esimated. The Pecific equations and their datidical propertiesre reprted infull at the erd of
the appedix (seeEquation estimates sectionbelow). This sectionfocuses onthe theoretical bas for
these eqations and how they link into the fiscalmodel.

There ae five behavioural equations detemining inflation, interest rates, private casumption, ard
private investment. The eqations provide a Eedbackmechanism in the fiscal model betveen the
private an public sectorsard ako allow for the calculatiorof the national current accout balance.

Inflation

Inflation is modelled asa function of the ouput gap ard lag yearsfiscal balaoce. The ouput gap is
the differerce betveen actwal GDP ard ameagire of potertial output. A postive output gap implies
that there ae excess @émand conditions in the ecaomy and would be expectedto be assaiatedwith an
increag in inflationary presures As discussed aboe a decreasinthe fiscal balarcewould be
expected to inreag ecomlmic actvity and inflation. Owver the estimation period tle incluson of the
output gap allows for changes in demand over the bisiness cycle ard D its inclusion in the esimated
equation helps toimprove the parameter estmate for the fiscal lalance. Hawvever, the autput gap is
expected to be obalarte zero irforecas yearsard o has no impact onthe model £enarios

Interest rates

Intered rates aremodeled asbeing bagd onworld bord raes. New Zeabnd government bord raes
are deined asbeing world bord raes plus a bor gap measue which picks up the sovereign risk of
investing in New Zealand. An estmated equation relates he bond gap to New Zealand inflation, the
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current account balance and changes in the net public debt burden. Thus perceptions about the risk of
investing in New Zealand increase with an increase in inflation (implies greater exchange rate risk and
agreater threat of tightening monetary conditions), a deterioration in the balance of payments and an
increase in net public debt.

Short term interest rates are represented by 90 day bank bill rates. The difference between bank bill
rates and government bond ratesisthe yield gap. Theyield gap will be smaller and even negativein
times of high demand and strong inflation pressures. Thus the yield gap equation indicates that bank
bill rates will increase relative to government bond rates, the stronger demand conditions are (proxied
by the output gap) and the more inflation there is (proxied by ex-credit CPI inflation).

Private consumption

There are numerous factors that can influence consumption behaviour. Private consumption is
modelled here as a positive function of the relative price of consumer goods relative to the genera price
level and lagged real GDP growth, and as a negative function of real short term interest rates and
inflation. Economic growth is used to proxy changes in household wealth. Real interest rates measure
the opportunity cost of consuming, so an increase in interest rates would be expected to encourage
more saving and hence less consumption.

Theinflation termis used as a proxy for economic uncertainty. An increase in inflation often indicates
that the current pace of growth is unsustainable. Uncertainty can also increase asit is more difficult to
make judgements about relative pricesin times of inflation. However, relative price rises can aso be
associated with increases in consumption activity, for example an increase in consumer demand can
itself push-up consumer prices and there may even be a consequent burst of consumption if consumers
believe that prices are about to rise further. Thus the positive term on the relative price termin the
private consumption equation indicates that consumer demand pressures, rather than supply factors,
tend to dominate variations in consumption behaviour in New Zealand.

Private investment

The investment function estimated is a hybrid accelerator/neo-classical investment model. Investment
isa positive function of economic growth and a negative function of the unemployment rate, inflation
and real interest rates. Economic growth is often used in investment functions as a proxy for expected
future demand. While interest rates are a major factor in determining the cost of capital. The inflation
term is used once again as a proxy for economic uncertainty. The unemployment rateis used asa
proxy for changes in the price of capital relative to the price of labour. Increasesin unemployment put
downward pressure on real wages, which improves the profitability of less capital intensive industries.
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Model structure

The behavioural equations act as a satellite to the main fiscal model. The behavioural model actsin a
recursive way. In each time period the behavioural equations feed-off the economic assumptionsin the
main fiscal model (eg economic growth, world interest rates) and incorporate historical fiscal results
from the model. The behavioural equations then influence the model’s estimation of currert time
period fiscal aitcomes,which in turn influence future results d the behavioural equations (see Fgure
2). There is ro simultaneity in the model, ie there is ro inter-dependence tetween current period
eqguetions—there are o reverse flows (dowble arravhead$ in the tranmission pathsin Figure 2. Ifthe
model incorporateany expectationdetaviour, it is adaptive. This recusive nature ofthe nodel
redwesthe ophigtication of the model but it also smplifiesthe olution proces (there are o
algorithms) and means that the model canremain spread$eet baed.

Figure 2
Schematic transmission path of behavioural equations
Current account Fiscal balance
Last year
This year .
Interest rates < Inflation
Private investment Private consumption———> Fiscal balance
National saving |
Current account !
Next year | 1
v 4

Interest rates

The impact ofthe belavioural equationsonto the fiscal resllts are that it:

» allowsthe calalation of the retional current account in ead time period, ad this in turn allows a
calcuation of the retional debt liahility of ead scenario ard model run, ard

» makes the fiscal model les toleran of unsustainable fiscal scerarios—the feedbaclof the nodel
into the mrivate secto candemonstrate fow seemingly small imbalances in fiscal settigs can
quickly explode. Asa resit modelers aremade more avare ofpotertially unsustainable
assumptions and are brced to deise a fiscal rue that explicitly adjusts fiscal paranetersto
conpensate (g to increag or decreastaxratesy.
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Retirement Savings IS

There of course remain a number of limitations to the model:

*  growth remains exogenous to the model and so requires the use of assumptions and scenarios
rather than any form of measured impact on economic activity.

» thebehavioural equations were estimated over a short time period relative to the 50 year forecast
period. The dortness of the esimation period neans that the “experiences of the belavioural
equations are limited ard this may limit the range of estimated outcomes.

» the resuts will be influencedby the simplicity of the eqiations estimated and the eauation
structureschosen Althoughthe eqation atisticsare stisfaciory and the model performsin a
stable al plawsible way, one will never build a model that truly repregnts ecoromic or luman
behaviour.

Equation estimates

Inflation

ACPI1=3.583+1414QGAP - O(.ZEZ;“)@FB_1 + interventions (1984,1987)

(235)  (3.81)

R2=0879 &=172 Q(8,6) =5305 N = 0.9
Edimation period: 1979- 1997 (annud, n=17)

Interest Rate Determination

Where:

GB =WGB +BGAP
BB=GB - YGAP
RBB=BB - ACPI

BGAP =0.0020+ 0.0599 ACPI - 0.378 ACAB _, + 0.0665ANPD% ,+0.0659 ANPD% _,
(0.52) (2.19) (4.93) 172) @)

+ interventions(1991.2 194 3) + a®nals

RZ=0513 &=0.0036 Q(9,6)=3.69 N =0.2D
Edimation period: 19861 - 1997.3 (quarterly, n=42)

YGAP =-0.0017- 0.585QGAP_; - 0.569ACPIX , + saonals
(0.32) (2.75)

(3.30)

RZ=0511 &=0.0038 Q(9,6)=10.79 N=118
Edimation period: 19862 - 1997.3 (querterly, n=41)
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Private Consumption

C%=0.6306+ 0.371TOT - 0.00266RBB , + 0137 AGDP_, - 0.20ACPI +
(66.34) (13) (2.07)

(3.00) (2.48)
intervention (1989.3) +seasonals

RZ=0604 &=0.0116 Q(9,6)=4.8 N =1.70
Estimation period: 1986.3 - 1997.3 (quarterly, n=40)

Private Investment

1% = 0.249+ 0.232 AGDP - 0.008%2UR , - 0.180ACPI_, - 0.00143RBB , +
(13.34) (4.06) (2.49)

(33.48)  (4.69)
seasonals

RZ=0621 &=0.0061 Q(9,6)=419 N =104
Estimation period: 1986.3 - 1997.3 (quarterly, n=40)

All estimations were carried out using the STAMP 5.0 time series analysis package (Koopmans et al,
1995)

All equations were estimated using quarterly data except the inflation equation, which uses annual
fiscal balance data. The estimated equations also incorporated seasonal variables and intervention
dummies where noted, but their specific numbers are not reported here as they do not impact on the
annual forecast datain the medium term fiscal model. Equation degrees of freedom, n, are given after
each equation.

Explanation of Test Statistics

t-statistics are presented in brackets under parameter estimates
R? - measure of equation goodness of fit (subscript D compares against arandom walk plus drift
model, subscript S compares against arandom walk plus drift and fixed seasonals model)

& - standard error of equation
Q(P,d) - Box-Ljung Q-statistic based on the first P residual autocorrelations and distributed

approximately as )(5 (testsfor serial correlation in equation residuals). The critical value with 6
degrees of freedomis 12.6.

N - the Bowman-Shenton normality statistic, distributed approximately as )(g (testsfor excess
skewness and kurtosis in equation residuals). The critical value with 2 degrees of freedom is 6.0.
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Retirement Savings

Variables
Variable Definition Source
ACPI Annual % change headline consumers price index SNz
ACPIX Annual % change ex-credit consumers price index SNz
QGAP Output gap, % of real production GDP Infometrics
FB Fiscal operating balance, linked to adjusted fiscal balance, % of | Treasury
GDP
GB 10 Y ear government bond rate RBNZ
WGB Average world bond rate Infometrics
BB 90 day bank bill rate RBNZ
RBB real bank bill rate Infometrics
BGAP Bond gap, difference between New Zealand and world bond
rates
YGAP Yield gap, difference between bond and bill rates
ACAB Annual changein current account balance as % of GDP SNz
ANPD% Annual change in net public debt as % of GDP Treasury,
Infometrics
C% Private consumption, % of GDP SNA
1% Private investment, % of GDP SNA
AGDP Annua % change in real production GDP SNA
UR Unemployment rate, % of labour force HLFS
TOT Relative price measure defined as annual % changein CPI less | SNZ, Infometrics
annual % change in GDP deflator
June 1998 86 Infometrics Ltd




IS Retirement Savings

Appendix C: Calibration of the MIDAS model

Because the model has been almost completely updated for the this project it needs to be recalibrated
before being used to examine future scenarios for savings and wealth accumulation.

The current database is founded primarily on the 1996 census, the 1994/95 and 1995/96 Household
Economic Surveys and 1990/91 - 1995/96 IRD income data. Thusit does not relate to any particular
population age cohort. We start off therefore by calibrating it to produce wealth estimates for the
currently retired cohort that are broadly in accordance with other evidence, notably those produced by
the Westpac/FPG household savings survey as reported in the draft July 1997 Todd report.

The key problem with data such as that from the Westpac/FPG survey is that it relates to the whole
population at apoint intime. That is, it does not relate to a specific population cohort - even members
of the retired cohort may be more than 25 years apart. Apart from the effect of age per se, people aged
65 in 1997 can be expected to have arather different wealth profile than people aged 90 in 1997, since
the two cohorts have experienced different economic conditions during their prime savings years. The
implication of thisisthat it is unlikely that the model will produce wealth estimates for all retired
persons - from age 60 onwards - that match any point-in-time estimates. The draft Todd report
provides data for only two sub-groups of the retired population, those age 60-69 and those aged 70 or
over. Thisisfar fromideal, especially for the latter group, but afiner disaggregation islikely to be
unreliable owing to sample size problems.

The following table shows the results of calibrating the model to reproduce the Westpac/FPG estimates
of the meanlevel of net worth (weath) for the 6069 ard 70+ ag@ goup. The nodel s resuts for the 5
year ag@ goups that congtitute these two aggregated goups areweighted by the progcted &e ofeach
5-year colort in order to yeld figuresthat relate to th two aggegated goups

Calibration of Mean Wealth for Retired Persons

Todd MIDAS
report
Run1 Run 2 Run 3
cohort 60-69 cohort 60-69 cohort 70+
in 1996 in 1996 in 1996

constant + $600  constant + $1000 constant + $100
>65 coeff + $0  >65 coeff - $7000 >65 coeff + $0

Age60-69  $140,000 $138,000 $144,000 $103,000
Age 70+ $125,000 $172,000 $123,000 $125,000

There are dur main calibrationparaneters:

 the real rate ofnean per capita inome growth,

» the real rate ohset appreciation

» the costart temrm in the savngs equation,

 the shft term in the savingsequation for savings of peopé geaer than 64.

Real per capita itome growth is set at 1.0% pa ahreal aset value appreciatioins set at 1.5% pa.
Thes ratesare cosistent with experience ower tre last 30 yeas or ©.° As noted aboe, he nodel

3 Consider the following: The changes in realwage rates over 1961 6 1996 wes 0.4%pa;the change in
real ircome (censis definition) over 1961 talP6 aweraged 0.7% pa;the clange in real GDPcapita
over 1956to 1996 aeraged 1.6%pa;the crange in realhouse pricesover 1962 ¢ 196 aweraged 1.8%
pa, he meanrealrate of return on 10year gvernment bordsover 1970 6 197 wes 1.3%pa anl the
change in the realshare prce ndexover 1970 6 1997 was -1.2% pa.
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Retirement Savings IS

generates savings partly on the basis of income and various demographic factors, using a savings
function which has been econometrically estimated from HES data. Amongst the parametersin that
equation are a constant term and a term for age greater than or equal to 65, with coefficients of -$5054
and -$1446 respectively.*

Other parameters such as the marriage and divorce rates are partially calibrated; the model being forced
to reproduce the observed 1991 pattern of age and sex specific marital status. Death rates are not
adjusted. All of these may require some fine tuning if their implied projections over the next few
decades seem unrealistic.

In Run 1 the model is set so as to simulate the cohort who were aged 60-69 in 1996 (or thereabouts)
and the constant term in the savings function is calibrated to produce the Westpac/FPG estimate for
mean wealth at age 60-69. This adjustment may be interpreted as compensation for incrementsin
wealth which are may be overlooked when savings is measured as income minus expenditure, and are
therefre missing from the model s coverage. Exampleswould be enployer corributions to penson
schemes or imputed reurnsin other forms of investment - but not as&t value appreaton which is
handled with a parae model paraneter.

Only a snmall change to the interceptterm of +$600 (n curert priceg is suficient to prodice amean
wealth egimate which aligns cloely to the WestpacFPG edimate. Exact corfiormity is of couse
possible, bu would be gurioudy acarate.

Simultaneoudy the model prodgesa prgectionof mean wealt for this same cohort aged 70+.The
modelsuggeds that mean weath of the 6069 goup will cortinue to rise, atleastsuficiently to yield a
meannet worth when over 70 that ishigher than te mean over ags 60-69. Incortrad the
WedpackFPG dat shows that the weath of peopk curertly aged 70+ § less than that of peope
currertly aged 6069. Naw for the reasns discussed abowe we should not expect hes two nunbersto
be the same, butwhat degree ofdiffererce might one expect?

Run 2 incorporates agustments toboth the canstant term and the &5+ term in order to calibrate the
wealth egimatesfor bothage goupsto the Westpac/FR5 resilts. This requresanincrea® in the
corstant of $1000 ad a reluction in the 65+ &m of $7000. Wilst the former dhange is plausible, dill
being only 20% of the estimated value, the latterseens high, being neaty five times the estimated
value. It may, however, signify that income which flows from a previously purchased annuity has not
beenpropery counted asnegative savings.

In Run 3 the model is reset and calibrated to produce the Westpac/FFG resut for the 70+ group
(ignoring the 6069 goup) wsing only the congant, which needsto rise by amere $100. téwever, the
model still shows wealth rising after age 8-69. In other runs which are rot reported here the model
also displays a consstent tendercy to ascribe more wealth to the 70+ goup thanto the 6069 goup.

There £emto be thee posible reasnswhy the model anl the Westpac/FR5 aurvey yieldsdifferert
results:

« The nodel isincorrectwith the tem in the savings equation for age 65+ reedingto be redued (o
some other change being required®), becase mean net worth for the 70+ goup reall is less than
what this group had when aged 6069.

“ The latter coregpordsto a regative level shift in savings for peopk agd 65 ad over, implying that
for given sex, ethnicity, marital stetus ard income, samneone inthis age group will save an average
$144 less per year hian someone younger than65. The value ofthe corstant term doesnot have much
meaningsnce it correpordsto a Ewopeanmale aged Owho is not in anyincome decile.

> Another factorwhich may influence tte resilts is the asumption that onthe deattof a pouse the
remaining spou® inkerits 50% of the deceasd persn's share ofthe couple’s assets - assmed to be
50%. Thus 25% ofthe caiple’s net worth is asumed to ¢ elsewhere, sich asto other family
members Evenwith this 25%"los$ a corsiderabk amount of dis-saving would need b occu before
there is a &8ll in the net worth of the surviving spouse.
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¢ Theaverage net worth of people currently aged over 70 is below what it was when they were 60-69,
not because of simple age effects (which the model ostensibly tracks), but because of factors unique
to that cohort - such as a perceived security of state funded retirement income.

» Themodel is correct and the Westpac/FPG survey is unreliable.

All possibilities are probably true to some extent. Unfortunately the reliability of the Westpac/FPG
survey is not known - for example we know nothing about error margins or how reliably household
assets are reported and shared by married respondents. Thus one is wary of forcing the model to
exactly replicate its results, particularly if it entails large changes to model parameters.

The Westpac/FPG survey implies that total private wealth is about $250 billion (as at 31 December
1996), an estimate which should be more robust than those for particular age groups.® Spreading this
across the population aged over 20 gives a mean net worth of $97,300 per person. The mean age of
those aged 20 or moreis47. Thusif the model isreset so asto relate to the corresponding age cohort
(45-49) and the model -estimated wealth at each age for that cohort is then weighted by the current
population in each age group, one might expect the resulting estimate of total wealth to be reasonably
close to $250 hillion, unless that particular cohort is very dissimilar to those around it - which may well
be the case. Theresult isshown as Run 4 in the table on the following page.

Implied total wealth is $168 billion, suggesting that savings during the HES survey period were
unusually low by historical standards - which the national accounts confirm.” Raising the constant term
in the savings equation by $1200 produces a closer result - see Run 5. However, the implied mean
worth for those currently aged 45-49 when they reach 60-69 is considerably above the mean worth of
people currently aged 60-69 (in real terms). The difference is even more striking for the 70+ age

group.

Calibration of Total Wealth for Persons 20+
based on Cohort Aged 45-49 in 1996

Westpac/ MIDAS
FPG
Run 4 Run 5 Run 6
constant + $0 constant + $1200  constant + $1500
>65 coeff + $0 >65 coeff + $0 >65 coeff - $5000

Age 20+ $250 bn $168 bn $246 bn $246 bn
(total)

Age 60-69 $140,000 $140,000 $196,000 $202,000
Age 70+ $125,000 $171,000 $251,000 $211,000

Run 6 shows a variation on Run 5 where total implied wealth is still around $250 billion, but itis
achieved by raising the constant term by $1500 and lowering the 65+ coefficient by $5000, in order to
remove (most of) the sharp upward lift in wealth after age 60-69. Thisissimilar to the adjustment in
Run 2. Obviously even more extreme adjustments are possible so as to effect a drop in wealth beyond
age 60-69.

® An approximate check is asfollows: the mean house value as at 31 December 1996 was $167,000
(Vauation New Zealand); the number of private householdsis about 1.1 million (SNZ); and housing
assets constitute about 70.4% of all household assets (Westpac/FPG); implying total household net
worth of about $261 hillion.

" See New Zealand Institutional Sector Accounts: Experimental Series 1987-1996, Statistics New
Zealand, March 1997.
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Retirement Savings IS

The critical question of courseis: How valid isit to change econometrically estimated parameter values
by amounts which exceed their standard error? Isit just away to offset other model deficienciesor isit
areasonable way of dealing with data deficiencies or simulating new trends in savings behaviour; for
example where private savings during the main income earning years are higher than historical data
suggests, in order to generate an adequate stock of wealth to be consumed during retirement. This may
be something to explore in subsequent scenarios.

M eantime however, in order to formulate a baseline scenario, we assume that:

1. thesavingsfunction and its underlying HES database, especially as regards the savings of those
over 65, may be reasonably applied to projecting the future wealth of younger cohorts, but;

2. we should also attach some credence to the Westpac/FPG figures for mean wealth at ages 60-69
and 70+,

Given an annual rate of increase in asset values plus an allowance for additional savings due to income
growth, we can project wealth at ages 60-69 and 70+ for any given age cohort, and calibrate the model
accordingly. Therationale here isthat the difference in wealth at a given age between different
cohorts, should reflect the difference in real economic growth that occurs over the intervening years.
Whentoday's children reachtheir parets’ age, they should be ricter by the anourt of ecaomic
growth that occus over the rext 25-30 years- other things equal..

We will take two cohorts, those aurrently aged 45-49 ard those curertly aged 15-19, as epresetative
of two generations whose pettem of wealthacamulation is relevant to the formation of policy on
savings and Luperannation.

The appoximate progctiors using the method just deribed are a$ollows. Real aset value
apprecation is set at 1.5%pa anl a urther 0.5%pa (appoximately) is added ér the svings effect

Mean Wealth Projections for Two Age Cohorts

cohort 45-49in 1996 cohort 15-19 in 1996
At age 60-69 $200,000 $340,000
At age 70+ $215,000 $370,000

Interestingly, both projections imply highe wealth in the latter age group, consistent with the model’s
inheaent tendency and in contrast to the current situation.

The piojectiors for the 4549 colort are \ery close to ttose obtaired in Run 6, certaity within the
margin of error, mplying that a reasnable basline scerario for this colort involvesthe corstart term
being raised by $1500 ad the coeficient onsavings for age 65+ beig lowered by$5000. his does
suggest that the retred popletion is dis-saving to anextent not captired n the HES.

(Some aditional minor refinements toRun 6 for the 45-49 cohort regarding the ehnicity/sexweights
ard marriage rateswhich were included at a latertage, meanthat the resilts from the final version of
Run 6, labeled asRun 400 in the main text, are ot precsely the same as those obtined abowe).

For the 1549 colort the modelyields meanwealth estimates at ages60-69 ard 70+ of$343000ard
$374000repecively, if the congant term in the savings function is raised by$2200 ad the
coeficient onsavings for age 65+ & lowered by $5800. Thes sem rea®nable adjustments when
conpared b those for the 4549 colort. Thisrunisreferred b asRun 100 n the main text.

Hence we now have two bagline scenarios, ore for the 4549 colort ard ore for the 15419 cotort.
These are ot st in corcrete. For eample ahigher rate ofasset appreciatiorwould accanmodate a
smaller increag in the savings condant, for a gven level of wealth. The baslinesare inended to
represen plawsible projections of future wealth under ecaromic ard demographic canditions which are
similar to those that have existed oer the pasfew decades
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Appendix D: Age Effects, Cohort Effects and Period Effects

Dynamic microsimulation models are essentially concerned with projecting the characteristics and
behaviour of one or more cohorts over time. Ideally the characteristics of each cohort should be
described by data relating to that cohort, especially as regards transition probabilities which portray
movement between states over time. In practiceit is not possible to obtain such cohort specific data,
partly for the obvious reason that the future behaviour of individualsis not known. Thus we must
utilise historical data sources, but in so doing we become subject to three types of effects which may be
difficult to disentangle.

Age Effects
Age effects are ssimply those that occur asindividuals age. For example the probability of marriage
first rises with age and then declines. Likewise for income.

Cohort Effects

Cohort effects describe characteristics which are peculiar to a given cohort - individuals born during a
specific time period such as a particular year or even a particular decade. For example an unusually
low birth rate for afew years might mean that cohort experiences better teacher/pupil ratios at school
than neighbouring cohorts.

Period Effects

Period effects also relate to a specific time period, but to all cohorts alive at that time whatever their
age profile. Historically for example, the onset of major wars impacted on the fertility of a number of
cohorts smultarecudly. The efects of major charges in ecoromic growth (sich as the 19305
depresion) might impact onthe fealth of all colortsin existence at tke time.

In a dynamic life-cycle model we are primarily interesed in the dfectsof age. The interactionof
colort ard period efectswith age dfectsin snapsiot end longitudinal datamay be simmarised as
follows:

Data Source Cohort Period

Effects Effects
Cross-section  not controlled for  may be unique
Longitudinal  may be unique not controlled for

Whenin our modelwe use cros secion dat to asume that the earings profile of peope who will be
40 inthe year 2006 Wi be smilar to the eartngs profile of 40year old persnsin 1996,we are
assuming that differert cohorts experierce similar earnings profiles at eab age and that any period
effects are dscourted. However, colort ard/or perod effects may mean for example, tatin 20years
time the earings profile of women may look more like that of men.

Longtudinal dat, such asthatwhich portays the movement betveen income groups betveen1991
ard 1996, ontains colort specific informationfor a rumber of adjacen colorts. However, the
information relates toa particular time period ard is incomplete -we do not know the income
distribution in 2006 ofindividuals bornin 1976. Hgher ecoromic growth in the future may affectthe
distribution of income at all ags for all cahorts.

Over time progessively more information canbe anassed < that for example, differen sets of cros-
sectiondatamay be canparedwith one another. This helpsto correct ér unusual period or colort
effects. Of couse ewvery cotort ard period isunique in some way and utimately it is a matter of
judgement asto what is unwsual and what consitutesa reasnable asumption.
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Appendix E: Baseline Scenarios

Runs 100 and 400

¢ Baseline scenarios for cohorts aged 15-19 in 1996 and 45-49 in 1996 respectively.
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Microsimulation of | ncome Dynamics and Accumulation of Savings

| —
(@)
Run No 100 Cohort Aged 15-19 in 1996 %

Samplesize 10000 (e

Mean Wealth by Age ($000) )

Total European Maori Other L:J

Age Male Female Male Female Male Female Male Female =

(¢b)

19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 E

20-24 14.6 10.5 14.8 10.6 15.8 11.7 11.9 8.6 (@)

25-29 34.9 26.3 36.4 27.8 33.1 25.7 28.8 19.3 Y=

30-34 61.8 44.6 65.4 47.3 55.5 42.7 49.9 33.1 E
35-39 97.4 68.4 104.2 72.4 84.0 64.9 77.4 51.9
40-44 143.5 101.3 153.9 107.0 122.1 95.0 113.0 78.7
45-49 199.6 142.4 215.0 150.5 167.8 131.9 155.0 112.3
50-54 267.7 193.4 288.2 204.7 224.2 176.7 209.5 154.7
55-59 3324 242.9 357.5 257.1 278.7 221.1 261.3 195.4
60-64 382.7 287.0 411.0 303.2 321.1 261.9 304.0 2334
65-69 398.1 301.5 429.6 320.3 326.3 270.5 314.2 241.0
70-74 419.7 320.1 455.4 342.6 336.7 283.0 326.2 247.9
75-79 443.0 3425 484.1 367.9 349.3 301.0 333.8 259.8
80-84 439.4 343.2 482.1 368.8 3445 303.2 323.0 258.1
85-89 432.8 342.1 477.7 368.4 331.2 300.1 3121 255.8
90-94 414.7 339.3 461.6 365.8 309.4 296.1 287.7 253.3
95-99 378.5 335.7 427.7 362.1 268.0 293.3 245.8 249.3
100 322.0 333.2 370.3 359.4 212.9 291.7 192.1 246.6

Decile Boundaries at 60-64 ($000)

Min -32.8 -8.3 -32.8 2.2 2.9 28.7 -27.1 -8.3
D1-2 167.0 129.3 188.9 142.3 139.7 139.1 1121 7.7
D2-3 218.3 170.0 244.6 181.1 185.0 172.6 163.4 114.9
D3-4 260.5 203.3 291.3 217.7 219.7 197.3 196.3 148.1
D4-5 303.5 235.2 337.1 250.7 251.2 220.1 230.6 182.3
D5-6 350.7 266.5 388.1 283.6 284.5 242.9 269.3 213.1
D6-7 402.9 302.4 442.9 320.6 326.8 268.0 314.1 249.7
D7-8 467.6 340.6 502.1 358.3 380.3 306.5 363.5 289.6
D8-9 541.8 389.0 570.4 407.8 443.2 347.7 436.7 339.1
D9-10 645.6 471.9 670.5 491.4 550.1 410.1 560.4 403.6
Max 1382.8 1014.9 1382.8 1014.9 1082.5 871.4 1105.3 798.8

Decile Means at 60-64 ($000)

D1 114.7 91.4 135.1 102.7 107.1 108.9 63.7 53.4
D2 194.0 151.1 218.6 163.0 162.3 155.1 142.9 96.3
D3 239.7 186.3 267.2 199.7 203.2 186.0 180.4 131.3
D4 281.7 219.0 312.9 234.4 234.4 209.8 213.9 168.0
D5 326.2 250.4 361.7 267.2 267.5 231.6 248.5 196.9
D6 375.8 283.6 415.4 301.5 304.5 255.4 288.9 231.8
D7 434.3 321.3 4721 338.0 353.1 286.4 336.2 269.9
D8 503.2 364.2 535.6 381.8 409.7 325.6 396.7 315.1
D9 587.7 425.7 616.6 447.0 495.7 376.4 496.4 371.0
D10 750.5 572.9 774.7 596.4 672.9 483.4 672.0 500.0
All 380.7 286.5 411.0 303.2 321.1 261.9 304.0 233.4

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 18.4 46.4 134 41.2 27.7 54.7 335 61.1
Excl hsg (a) 77.8 92.9 75.9 91.5 82.7 97.1 82.0 96.2
Excl hsg (b) 67.5 87.7 64.3 85.2 75.2 94.1 76.3 93.8
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Microsimulation of | ncome Dynamics and Accumulation of Savings

| —
8_ Run No 400 Cohort Aged  45-49 in 1996
O Samplesize 10000
e Mean Wealth by Age ($000)
(7)) Total European Maori Other
Q Age Male Femae Male Femae Male Femae Male Femae
=
(b 19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
E 20-24 8.4 5.2 8.4 51 9.6 5.9 6.0 3.4
o 25-29 20.7 14.3 21.3 14.8 19.3 13.7 154 9.0
y— 30-34 37.6 25.0 39.4 25.8 32.0 23.6 27.2 16.8
c 35-39 59.9 38.5 63.1 40.0 48.8 35.7 44.3 26.2
- 40-44 89.2 57.7 94.3 60.0 71.0 52.7 64.9 40.0
45-49 125.3 82.5 132.7 85.8 98.9 74.2 89.7 59.1
50-54 168.5 112.1 178.7 116.5 131.8 100.8 120.3 82.2
55-59 210.3 141.0 223.0 146.3 164.5 127.3 150.8 105.5
60-64 242.0 167.2 256.5 173.6 189.6 150.2 175.4 124.6
65-69 249.8 173.3 265.5 180.7 192.4 154.2 177.7 123.8
70-74 259.8 181.8 2775 190.2 195.1 159.8 179.9 125.3
75-79 271.7 192.2 2914 202.1 198.3 165.4 184.9 128.0
80-84 267.1 190.3 288.7 200.5 187.4 163.3 1715 122.5
85-89 258.0 186.5 280.7 197.0 174.6 158.6 155.5 118.1
90-94 2415 182.0 265.1 192.3 154.1 154.9 136.2 114.0
95-99 212.1 177.2 236.0 187.3 123.2 150.7 107.2 109.4
100 170.5 173.3 193.1 183.2 85.5 147.4 72.8 105.7

Decile Boundaries at 60-64 ($000)

Min -17.7 -10.8 -17.7 -10.8 8.2 3.0 -8.2 -6.4
D1-2 94.2 63.5 106.2 65.3 74.7 68.0 46.4 29.9
D2-3 129.4 89.9 143.7 92.3 100.8 90.0 73.4 51.0
D3-4 160.4 110.6 177.4 115.0 124.3 105.7 101.8 73.0
D4-5 188.8 132.3 207.2 137.4 150.9 124.6 127.0 93.0
D5-6 221.8 153.7 243.1 159.7 170.3 139.5 156.0 112.3
D6-7 259.3 176.1 278.8 183.0 194.2 156.8 186.2 135.7
D7-8 299.1 203.5 316.9 213.1 231.7 176.8 214.0 153.9
D8-9 349.0 236.0 367.1 250.9 269.0 205.5 258.5 192.4
D9-10 415.3 291.3 427.5 302.3 335.9 240.4 336.5 233.9
Max 809.8 644.6 879.5 644.6 607.0 496.8 661.2 393.3

Decile Means at 60-64 ($000)

D1 60.1 41.1 715 42.6 51.4 51.2 20.8 13.2
D2 112.2 77.3 126.4 79.4 88.7 80.1 61.1 40.8
D3 145.2 100.4 160.3 103.9 112.6 97.9 88.2 63.1
D4 174.9 121.3 192.1 126.6 137.5 115.1 114.1 82.5
D5 205.1 142.8 224.9 148.7 160.4 131.9 141.7 103.3
D6 240.2 164.5 261.0 170.9 181.2 147.8 168.5 123.2
D7 278.5 189.4 297.6 198.4 212.6 166.8 200.8 144.9
D8 322.0 219.4 342.2 229.7 248.6 190.0 235.1 173.7
D9 380.0 261.4 395.8 273.7 299.9 222.4 295.8 210.9
D10 481.7 352.8 493.1 361.7 403.0 298.6 427.3 290.1
All 239.9 167.0 256.5 173.6 189.6 150.2 175.4 124.6

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 28.7 64.8 23.9 61.8 42.7 74.8 50.0 78.6
Excl hsg (a) 81.3 97.5 80.4 97.1 87.3 99.2 87.2 99.0
Excl hsg (b) 72.7 94.4 70.3 93.5 80.7 98.0 82.8 98.3
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Appendix F: Additional Scenarios

Runs 101 and 401

* rateof growth inreal per capitaincome raised from 1.0% pato 1.5% pa (excluding the old age
pension),
» real rate of appreciation in asset values raised from 1.5% pato 2.0% pa.

Runs 102 and 402

e asfor Runs 101 and 401 plus,
* marginal propensity to save out of income is raised by 25% between ages 20 and 64.

Run 103
» asfor Run 102 with direct private payment for secondary health care costs after age 64.
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Retirement Savings IS

Microsimulation of | ncome Dynamics and Accumulation of Savings

8 Run No 101 Cohort Aged 15-19 in 1996

O Samplesize 10000

e Mean Wealth by Age ($000)

(7)) Total European Maori Other

L:J Age Male Femae Male Femae Male Femae Male Femae

o

(b} 19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E 20-24 15.2 111 154 111 16.4 12.3 12.5 9.2

o 25-29 37.7 28.5 39.4 30.1 35.7 27.8 31.3 21.4

Y— 30-34 69.6 50.3 73.7 53.3 62.5 48.0 56.6 38.0

c 35-39 114.1 80.0 122.0 84.6 98.3 75.3 91.0 61.4

- 40-44 174.3 122.4 186.9 129.4 148.1 113.6 138.0 96.0
45-49 251.3 177.8 270.5 188.3 210.7 162.8 196.3 141.3
50-54 349.0 250.0 375.7 265.1 291.2 2254 2744 201.1
55-59 442.9 320.9 476.5 3404 369.5 287.8 349.5 259.2
60-64 514.5 382.1 552.8 404.6 428.9 3434 410.0 311.6
65-69 554.0 417.5 597.3 444.1 452.6 369.3 441.8 337.3
70-74 605.1 461.1 655.0 493.3 486.0 402.5 478.8 364.1
75-79 663.5 512.8 721.7 550.0 526.3 4457 5134 400.0
80-84 676.4 526.3 737.1 563.8 536.9 460.6 516.0 410.5
85-89 690.0 537.7 754.3 576.3 539.3 468.1 523.7 420.6
90-94 692.3 546.7 760.0 585.8 534.6 474.5 5155 430.3
95-99 673.9 554.4 746.6 593.4 505.8 482.8 482.8 437.5
100 629.5 564.0 703.4 602.9 459.5 492.9 434.7 446.7

Decile Boundaries at 60-64 ($000)

Min -24.0 -6.2 -29.5 4.8 9.1 36.3 -4.8 -6.2
D1-2 224.0 168.3 254.4 184.4 184.3 179.4 146.9 102.2
D2-3 291.1 220.6 326.3 236.5 245.6 221.8 223.4 149.9
D3-4 349.1 263.7 388.3 283.8 292.1 254.1 263.9 194.4
D4-5 405.5 307.9 451.5 330.2 330.7 287.1 308.9 241.7
D5-6 469.0 351.8 520.9 374.9 379.3 318.8 359.5 281.7
D6-7 541.0 401.0 596.5 425.8 436.1 352.5 417.9 330.7
D7-8 628.8 452.8 674.6 479.1 507.7 405.0 486.2 387.1
D8-9 728.4 524.4 767.1 549.9 591.9 461.1 596.4 455.2
D9-10 869.1 636.5 903.4 665.1 745.9 547.8 751.2 542.2
Max 1895.2 1387.3 1895.2 1387.3 1470.2 1220.2 1516.9 1131.7

Decile Means at 60-64 ($000)

D1 156.6 1195 184.5 134.3 141.8 139.4 89.5 70.8
D2 259.7 195.9 293.5 211.8 215.2 199.2 192.7 126.3
D3 320.3 242.2 357.3 260.3 268.4 238.1 241.9 171.7
D4 376.6 286.0 418.8 307.6 310.8 270.7 285.9 219.4
D5 436.8 329.9 484.9 352.4 355.4 302.2 333.7 260.4
D6 504.3 374.6 557.3 399.9 405.3 334.7 387.2 305.6
D7 582.9 427.2 634.3 450.6 470.9 374.7 451.3 358.1
D8 676.6 487.0 719.6 512.9 548.0 430.5 533.1 422.7
D9 792.0 572.9 831.1 603.1 667.1 499.2 671.1 498.6
D10 1014.3 779.8 1047.1 813.0 905.6 644.7 913.9 682.4
All 511.9 381.4 552.8 404.6 428.9 343.4 410.0 311.6

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 8.6 28.0 6.1 23.8 13.8 30.2 17.1 435
Excl hsg (a) 67.2 85.2 63.8 83.6 75.2 88.4 75.5 86.8
Excl hsg (b) 57.2 75.9 52.6 745 65.8 79.8 66.8 78.8
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Microsimulation of | ncome Dynamics and Accumulation of Savings

| —
Run No 102 Cohort Aged  15-19 in 1996 8

Samplesize 10000 )

Mean Wealth by Age ($000) (n'd

Total European Maori Other 7))

Age Male Femae Male Femae Male Femae Male Femae L:J

e

19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (D]

20-24 23.3 16.7 23.7 16.7 24.6 17.9 19.7 14.6 E

25-29 56.5 40.4 58.7 42.1 53.5 39.3 47.9 324 o

30-34 101.8 69.5 107.0 72.8 92.5 66.6 84.6 55.4 —

35-39 163.6 108.3 173.8 113.8 143.2 102.2 133.3 87.1 c

40-44 246.0 163.3 262.2 171.8 212.2 151.2 199.3 133.0 -
45-49 350.2 234.6 374.9 247.4 297.8 213.9 280.2 192.7
50-54 481.5 327.1 515.5 345.7 406.8 2935 387.6 271.0
55-59 606.6 417.5 649.4 441.5 511.6 3724 489.3 346.7
60-64 701.4 495.1 750.2 522.9 590.3 442.2 570.8 414.2
65-69 759.2 545.7 814.0 578.5 627.6 480.3 620.8 454.1
70-74 834.2 607.4 897.0 647.2 679.6 527.9 680.0 496.2
75-79 920.5 679.7 993.8 725.7 742.9 588.7 737.2 550.6
80-84 947.8 702.6 1024.4 748.8 767.1 612.7 750.6 570.8
85-89 979.4 722.5 1060.7 770.2 783.0 627.2 775.3 589.6
90-94 999.3 738.9 1085.3 787.1 793.1 639.9 782.1 607.6
95-99 995.5 753.0 1088.5 801.2 774.1 654.3 759.0 621.2
100 960.3 768.9 1055.5 817.1 735.5 670.7 715.6 636.8

Decile Boundaries at 60-64 ($000)

Min -4.8 -0.2 -4.8 131 42.6 50.4 -4.8 -0.2
D1-2 332.0 225.7 368.8 247.4 275.5 233.2 234.9 147.0
D2-3 417.7 292.2 463.2 309.4 357.8 286.4 333.2 208.6
D3-4 494.7 345.8 542.9 372.1 417.0 330.8 385.6 263.5
D4-5 564.8 399.7 619.0 430.1 467.8 372.0 437.0 326.5
D5-6 642.7 456.8 713.1 485.8 527.4 410.3 505.2 378.8
D6-7 734.4 519.0 804.7 546.9 601.9 453.5 584.2 437.6
D7-8 844.6 586.1 903.5 618.1 691.3 521.0 673.6 509.6
D8-9 973.8 676.0 1019.7 706.9 807.4 590.1 820.7 605.5
D9-10 1156.0 813.1 1198.0 851.9 997.9 698.7 1001.9 711.8
Max 2464.7 1730.0 2464.7 1730.0 1920.2 1551.2 2006.4 1467.9

Decile Means at 60-64 ($000)

D1 243.7 166.9 279.6 185.3 219.5 187.1 153.6 106.1
D2 376.7 261.2 420.5 280.2 316.0 261.4 290.5 179.2
D3 455.3 318.4 502.8 340.1 385.2 309.0 357.7 237.2
D4 527.8 373.5 580.2 399.4 439.9 350.4 411.0 297.5
D5 602.9 429.5 663.6 457.8 499.1 391.7 474.6 351.6
D6 689.5 486.3 755.4 516.8 561.0 432.3 542.9 406.2
D7 789.2 550.8 853.8 580.6 645.1 482.2 623.9 472.6
D8 907.5 629.1 960.9 661.0 741.7 551.5 732.3 555.4
D9 1054.1 734.5 1104.5 771.8 897.4 639.5 906.4 650.9
D10 1339.6 994.7 1380.8 1036.3 1197.7 816.6 12151 885.0
All 698.4 494.3 750.2 522.9 590.3 442.2 570.8 414.2

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 2.8 13.9 1.7 11.2 3.3 13.3 8.3 28.8
Excl hsg (a) 56.1 77.2 51.5 75.4 65.1 81.6 66.0 79.1
Excl hsg (b) 45.5 66.8 41.3 64.3 55.1 70.8 55.5 70.8
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Microsimulation of | ncome Dynamics and Accumulation of Savings

| —
8_ Run No 103 Cohort Aged 15-19 in 1996
O Samplesize 10000
e Mean Wealth by Age ($000)
(7)) Total European Maori Other
Q Age Male Femae Male Femae Male Femae Male Femae
=
(b} 19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
E 20-24 23.3 16.7 23.7 16.7 24.6 17.9 19.7 14.6
o 25-29 56.5 40.4 58.7 42.1 53.5 39.3 47.9 324
Y— 30-34 101.8 69.5 107.0 72.8 92.5 66.6 84.6 55.4
c 35-39 163.6 108.3 173.8 113.8 143.2 102.2 133.3 87.1
- 40-44 246.0 163.3 262.2 171.8 212.2 151.2 199.3 133.0
45-49 350.2 234.6 374.9 247.4 297.8 213.9 280.2 192.7
50-54 481.5 327.1 515.5 345.7 406.8 2935 387.6 271.0
55-59 606.6 417.5 649.4 441.5 511.6 3724 489.3 346.7
60-64 701.4 495.1 750.2 522.9 590.3 442.2 570.8 414.2
65-69 759.2 545.7 814.0 578.5 627.6 480.3 620.8 454.1
70-74 834.2 607.4 897.0 647.2 679.6 527.9 680.0 496.2
75-79 920.5 679.7 993.8 725.7 742.9 588.7 737.2 550.6
80-84 947.8 702.6 1024.4 748.8 767.1 612.7 750.6 570.8
85-89 979.4 722.5 1060.7 770.2 783.0 627.2 775.3 589.6
90-94 999.3 738.9 1085.3 787.1 793.1 639.9 782.1 607.6
95-99 995.5 753.0 1088.5 801.2 774.1 654.3 759.0 621.2
100 960.3 768.9 1055.5 817.1 735.5 670.7 715.6 636.8

Decile Boundaries at 60-64 ($000)

Min -4.8 -0.2 -4.8 131 42.6 50.4 -4.8 -0.2
D1-2 332.0 225.7 368.8 247.4 275.5 233.2 234.9 147.0
D2-3 417.7 292.2 463.2 309.4 357.8 286.4 333.2 208.6
D3-4 494.7 345.8 542.9 372.1 417.0 330.8 385.6 263.5
D4-5 564.8 399.7 619.0 430.1 467.8 372.0 437.0 326.5
D5-6 642.7 456.8 713.1 485.8 527.4 410.3 505.2 378.8
D6-7 734.4 519.0 804.7 546.9 601.9 453.5 584.2 437.6
D7-8 844.6 586.1 903.5 618.1 691.3 521.0 673.6 509.6
D8-9 973.8 676.0 1019.7 706.9 807.4 590.1 820.7 605.5
D9-10 1156.0 813.1 1198.0 851.9 997.9 698.7 1001.9 711.8
Max 2464.7 1730.0 2464.7 1730.0 1920.2 1551.2 2006.4 1467.9

Decile Means at 60-64 ($000)

D1 243.7 166.9 279.6 185.3 219.5 187.1 153.6 106.1
D2 376.7 261.2 420.5 280.2 316.0 261.4 290.5 179.2
D3 455.3 318.4 502.8 340.1 385.2 309.0 357.7 237.2
D4 527.8 373.5 580.2 399.4 439.9 350.4 411.0 297.5
D5 602.9 429.5 663.6 457.8 499.1 391.7 474.6 351.6
D6 689.5 486.3 755.4 516.8 561.0 432.3 542.9 406.2
D7 789.2 550.8 853.8 580.6 645.1 482.2 623.9 472.6
D8 907.5 629.1 960.9 661.0 741.7 551.5 732.3 555.4
D9 1054.1 734.5 1104.5 771.8 897.4 639.5 906.4 650.9
D10 1339.6 994.7 1380.8 1036.3 1197.7 816.6 12151 885.0
All 698.4 494.3 750.2 522.9 590.3 442.2 570.8 414.2

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 2.8 13.9 1.7 11.2 3.3 13.3 8.3 28.8
Excl hsg (a) 56.1 77.2 51.5 75.4 65.1 81.6 66.0 79.1
Excl hsg (b) 40.9 61.5 36.5 59.4 50.1 67.3 51.5 66.6
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Microsimulation of | ncome Dynamics and Accumulation of Savings

| —
Run No 401 Cohort Aged  45-49 in 1996 8

Samplesize 10000 )

Mean Wealth by Age ($000) (n'd

Total European Maori Other 7))

Age Male Femae Male Femae Male Femae Male Femae g

e

19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (b)

20-24 8.7 5.4 8.7 5.4 9.9 6.2 6.3 3.7 E

25-29 22.2 155 22.9 16.0 20.7 14.8 16.8 10.0 o

30-34 42.0 28.1 44.0 29.1 35.9 26.6 30.7 19.3 y—

35-39 69.5 45.0 73.1 46.7 56.7 41.5 51.9 31.1 c

40-44 107.1 69.5 113.1 72.3 85.4 63.0 78.7 48.9 -
45-49 155.5 102.4 164.6 106.6 122.9 91.4 112.5 74.3
50-54 216.3 143.9 229.3 149.7 169.4 128.1 155.9 106.4
55-59 275.8 184.9 292.4 192.1 2155 164.9 199.4 139.2
60-64 320.3 221.0 339.4 229.9 250.3 195.9 233.6 165.6
65-69 342.3 239.3 363.4 249.6 264.6 2104 2475 174.1
70-74 369.5 262.1 3935 274.2 280.2 228.1 263.1 186.8
75-79 402.0 289.3 429.4 303.8 298.9 2474 285.1 202.4
80-84 407.9 295.0 437.9 310.0 295.3 252.2 278.1 202.7
85-89 410.3 297.9 442.3 313.3 291.2 2534 270.2 204.7
90-94 405.9 299.8 439.6 315.0 279.5 256.0 260.0 206.8
95-99 385.2 301.0 420.3 316.1 254.0 257.9 231.8 207.9
100 348.0 303.6 383.0 318.6 217.3 261.1 194.8 2104

Decile Boundaries at 60-64 ($000)

Min -12.7 -8.6 -12.7 -8.6 15.6 5.5 -5.9 -4.3
D1-2 124.4 84.1 142.9 86.4 99.2 88.9 64.8 40.6
D2-3 1715 117.4 190.1 121.0 134.6 1155 97.2 68.3
D3-4 212.2 144.2 234.1 150.7 164.3 136.0 136.6 97.9
D4-5 250.3 172.3 274.5 179.8 196.7 159.4 167.6 122.0
D5-6 292.6 200.9 320.8 207.8 223.1 180.2 206.0 149.1
D6-7 341.5 232.0 367.8 242.2 256.0 204.2 248.8 176.7
D7-8 393.1 267.3 419.1 280.5 306.4 231.8 280.0 203.6
D8-9 461.7 312.8 484.5 3317 353.5 267.4 343.5 254.0
D9-10 547.1 388.4 565.4 404.8 443.9 318.4 447.7 316.5
Max 1084.8 886.7 1180.2 886.7 807.3 674.0 876.4 528.8

Decile Means at 60-64 ($000)

D1 82.5 55.1 97.9 57.0 69.1 66.9 30.5 20.0
D2 149.0 100.9 167.4 104.0 117.3 102.7 83.4 55.1
D3 191.7 130.8 212.6 135.9 148.2 126.3 118.2 84.9
D4 231.3 158.5 253.7 165.7 182.0 147.8 153.7 109.0
D5 271.1 186.1 296.7 194.2 210.9 169.7 188.3 134.9
D6 316.8 215.6 344.2 225.0 237.9 191.3 223.2 163.0
D7 367.2 249.5 392.1 261.1 281.6 216.5 266.1 191.5
D8 425.2 289.5 452.3 304.3 328.0 248.6 309.7 230.4
D9 502.7 347.6 523.4 364.7 395.9 291.8 394.0 280.3
D10 638.4 474.4 653.9 487.2 532.2 397.3 569.1 386.7
All 317.4 220.7 339.4 229.9 250.3 195.9 233.6 165.6

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 16.7 46.2 12.7 43.2 27.8 54.0 36.2 63.4
Excl hsg (a) 72.8 89.0 70.3 87.8 80.2 94.9 80.7 95.9
Excl hsg (b) 62.2 82.9 59.3 79.9 70.9 91.7 73.4 92.4

Infometrics Ltd 99 June 1998



Retirement Savings IS

Microsimulation of | ncome Dynamics and Accumulation of Savings

| —
8_ Run No 402 Cohort Aged  45-49 in 1996
O Samplesize 10000
e Mean Wealth by Age ($000)
(7)) Total European Maori Other
L:J Age Male Femae Male Femae Male Femae Male Femae
Jr—
(b 19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
E 20-24 14.8 9.5 14.8 9.5 16.0 10.3 115 7.4
o 25-29 35.9 23.9 36.8 24.5 33.6 23.2 28.4 175
y— 30-34 65.3 41.7 67.9 42.8 57.2 40.0 50.1 311
c 35-39 104.9 64.9 109.6 67.0 88.4 60.5 81.6 48.3
- 40-44 158.1 97.9 165.9 101.4 130.2 89.5 121.0 73.3
45-49 225.8 141.9 2375 147.2 183.9 127.2 169.8 108.2
50-54 310.1 197.1 326.7 204.4 249.8 176.0 232.2 152.0
55-59 391.7 251.3 412.9 260.5 314.2 224.3 293.8 196.9
60-64 452.5 298.8 477.0 310.2 362.5 264.7 341.3 232.5
65-69 486.7 327.3 513.6 340.5 387.3 288.0 366.7 249.6
70-74 529.3 362.4 559.9 377.9 415.0 315.8 396.2 273.1
75-79 580.8 403.4 615.6 421.9 448.2 346.1 435.5 300.7
80-84 597.1 415.3 635.5 434.6 451.9 356.6 434.1 305.7
85-89 611.5 423.2 652.6 443.0 456.8 361.9 435.3 312.6
90-94 619.3 429.2 662.9 448.9 454.0 368.8 435.7 319.2
95-99 607.4 433.9 653.3 453.4 434.8 374.3 410.0 323.8
100 574.9 440.0 621.3 459.4 401.3 380.9 372.9 329.7

Decile Boundaries at 60-64 ($000)

Min -3.6 13 7.2 13 38.6 20.2 -3.6 -1.3
D1-2 198.5 123.6 222.5 127.0 164.9 131.0 123.6 71.9
D2-3 259.7 166.4 286.6 171.3 209.6 163.9 166.3 1125
D3-4 314.7 202.2 342.1 209.3 253.8 191.2 216.9 147.9
D4-5 364.0 236.6 395.5 246.6 295.5 215.6 263.4 173.2
D5-6 417.4 272.4 452.5 282.8 328.1 242.5 308.2 213.4
D6-7 480.2 313.4 512.2 327.9 373.9 274.9 366.6 250.4
D7-8 546.0 358.5 579.7 375.5 434.2 306.1 406.9 285.3
D8-9 634.1 416.8 662.0 438.0 498.7 357.7 486.8 349.2
D9-10 745.8 509.3 766.3 536.9 610.3 421.1 622.3 425.0
Max 1427.6 1102.7 1573.2 1102.7 1068.9 857.7 1176.4 682.0

Decile Means at 60-64 ($000)

D1 1443 87.0 165.3 89.6 125.5 100.9 71.3 40.5
D2 231.1 146.7 255.6 150.7 190.7 145.7 145.9 90.0
D3 287.6 183.8 314.6 190.8 232.9 176.7 191.1 130.5
D4 338.7 218.7 368.4 228.1 275.3 203.9 242.8 161.7
D5 390.9 254.2 422.2 264.8 313.2 229.9 280.7 193.1
D6 448.3 292.0 483.5 304.9 347.7 259.6 329.4 229.7
D7 512.5 335.2 544.9 349.3 404.1 290.3 385.1 265.2
D8 587.8 386.2 621.2 405.5 464.6 331.8 440.2 317.3
D9 685.7 459.2 713.1 480.4 548.8 387.2 553.6 382.6
D10 861.7 621.1 881.2 637.9 722.0 520.5 773.3 514.1
All 448.7 298.3 477.0 310.2 362.5 264.7 341.3 232.5

Proportion at Age 64 with Wealth below NPV of NZ Super. (%)

Incl hsg 4.9 26.3 3.3 245 8.8 29.2 16.6 43.4
Excl hsg (a) 60.7 82.1 57.5 80.4 69.4 87.0 73.4 85.5
Excl hsg (b) 50.4 73.2 46.7 71.6 60.1 79.0 59.7 77.6
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Appendix G

Estimation of Health Cost Concentration Curves

A concentration curve, also called a cumulative spending distribution is a plot showing what proportion
of the popuation accaunt for which proportionof the retion’s total leath cods. Ideally swcha arve
coud be calclated fom a data bascortaining ead ard every hospital admission in the country, ard
execuing a cros-tabuation query which seeks to link eachadmission by a canmon field (inthis cag
the patiem EHC nunber ),which isunique for eachard every sngle perenin New Zealard.
Individuals coud thenbe ®rted from the “most codly” to the “leas cogly” and a cunulative arve
drawn. However, exploiting suich amethod was keyond the resaurces @ this project.

Herce a conentrationcurve was estimated by a ®ries of indirect calculations

Funding for secordary care § bagd uponthe numbersof per®onsresdert within agiven area,
multiplied by a set 6 cost weights subdivided by race (Maai, Pacific Islarder, ar other) ard gender.
These cos weight factorswere analgamatedwith census data orthe total poptation of eachrace ad
gender, within eat particlar ag group, © asto calcuate totalsecordary health cods acros the
country for eachparticdar age goup urder rutiny.

This table iows an example ofthese calalations.

Age Race Maori Pl Other Grand
15to 24 Totals
Sex male female male female male female

pop (‘000) 43.87 447 17.83  17.46 196.99 190.13
costweight 0.294 0.728 0.223  0.548 0.267  0.434
total 12.898 32.542 3.976  9.568 52.596 82.516 194.096

By such amethod it was possible © prodice he following brealkdown of New Zeakbnd's secordary
health experditure:

Age Oto4 5tol14 15t024 25to44 45t064 65t074 75t084 85+
Secondary 114 309 341 398 485 194 96 186
cost ($m)

Pop. (‘000) 286 544 510 1090 719 241 138 41

No. hospital 94.1 25.7 57.4 119.2 68.1 55.3 48.3 17.9
admissions
(‘000)

Clearly within each age group, only a portion are ever admitted to hospital in agiven year. Thisis
ignoring the possibility of multiple admissions of the same individual, which would deceptively,
increase the nunbers admitted. Futhermore the cos of a persn's hospital admissionsvaries through
a large ectrumof values. While there are larg numbersof routine procedtes there isals a snall
number of exceedngly expensve adnissions

Concentration curveshave the general form of a Rareto or negative exponential distribution. However,
for the oy two inganceswe coud readiy discover of corcentrationcurves— for Frerch ard
American data® — these distributions failed to prodice a sfficiently good ft.

As analtemative approacha sepped qartic plynomial wasfitted to tle French data. ddgement of
individual ccefficients ledto rejection of the aubic ard quartic terms. The resuting quadratic had a
positive ceefficient on the linearterm ard a regative one an the squared term. Whenthis quadratic is

8 “Financing and Delivering Healh Care: A Comparative Analysis of OECD Courtries’, OECD Social
Policy Studies, No 4,1984.
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Retirement Savings IS

differentiated it then produces a negatively sloped linear function (with a step) for the distribution
secondary health costs.

We therefore adopted alinear step function for the New Zealand data. Whilst it can be expected to be a
useful approximation, it is nonetheless likely to understate the most extreme high health costs and
overstate the most extreme low costs. Reproduced below is an example of alinear step model of
secondary health costs, (principally hospital admissions) for personsin the 85 and over category.

Modelled Cost Structure for 85+ Age Group

20

15

10 —— Health Costs

1000's of dollars each

0 TTTTT T T TT T I T T T T T T T T T T T T T T T TTTTT T
— © — (] i © — (o]
— — AN N (32 (90}
Individuals ( X 1000 ) ranked in

order.

Note that the X-axis runs from 0 to 41,000 because there are 41,000 people in New Zealand aged 85 or
more. When ranked in order of the secondary health costs they incur in a given year, all those over
rank of 17,850 (the number of hospital admissions) have zero secondary cost, because they are assumed
to never go to hospital. The cost of those who are admitted is assumed to follow alinear function. The
Y intercept is determined endogenously from the knowledge that the total secondary costs of this age
group are $186m, and this must equal the area of the triangle.

The amalgamation of these models into a concentration curveis slightly more complex. A program
was written which first constructs a family of these functions for each of the eight age groups, and
automatically solvesfor their slopes, and X and Y intercepts. The algorithm then draws a horizontal
line through the Y -axes at a very high value. It then movesthisline down each triangle simultaneously
in small increments, each position of the line representing a given admission cost, i.e. al operations
which cost $9,000 to $10,000. For each position, which is progressively lowered, the program
integrates across all the age groups the number of personsin New Zealand who experienced health
costs within that bandwidth, and what those total costs actually were. Hence when the program first
looks only for those whose treatment cost more than 45,000 few will be counted. But onceit lowersits
range to costs of 2000 or more, large numbers of individual s are being accumulated in the summation.

The amalgamated concentration curve obtained by this integrating program looked very similar to the

curve based on the French data, providing some additional support for our adoption of the linear model
and its underlying assumptions.
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Appendix 7.2 ISI Members

American International Assurance
AMP Society

Armstrong Jones NZ Ltd

Bank of New Zealand

BT Funds Management Ltd
Cologne Life Reinsurance Co
Colonial

Countrywide Life Ltd

Equitable Life Insurance Co Ltd
Equitilink Australia Ltd

Farmers’ Mutual Group

Fidelity Life Assurance Co Ltd
Gerling Global Reinsurance
Guardian Assurance Ltd

Hannover Life Re of Australasia Ltd
Jardine Flemming NZ Ltd

Medical Assurance Society NZ Ltd
Munich Reinsurance Co of Australia Ltd
National Bank of New Zealand Ltd
National Mutual Life

Norwich Union Holdings (NZ) Ltd
Pacific Life Ltd

Prudential Assurance NZ Ltd

Public Trust Office

Reouf Asset Management Ltd
Royal SunAlliance Life Ltd
Soverign Assurance Co Ltd

Swill Re Life & Health Australia Ltd
Wetspac Trust Financial Services NZ Ltd
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Associate Members

Bell Gully Buddle Weir
Burrowes & Co

Chapman Tripp Sheffield Young
Coopers & Lybrand

Deloitte Touche tohamatsu
Ernst & Young

FPG Research Ltd

IPAC Securities NZ Ltd
Kensington Swan

KPMG Peat Marwick

Melville Jessup Weaver

Phillips Fox

Price Waterhouse

Russell McVeagh McKenzie Bartleet & Co
State Street NZ Ltd
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