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Introduction

Impact of Medicaid Cuts on Long-Term Care Services

Pa. disability advocates and long-term care
facilities are bracing for the ripple effects of
impending Medicaid cuts

Health policy experts and long-term care operators predict that federal funding cuts will

ultimately affect services for “most vulnerable” patients and residents.

By Nicole Leonard - September 22, 2025

> Listen aaz

Medicaid cuts threaten LTC cost, stressing the need for insurancel.

1https://whyy.org/articles/pennsylvania—disabi lity-long-term-care-facilities=medicaid-cuts- impact/
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Too Late to Care: When the Wait Becomes the Risk

Older Australians face long wait to be assessed for aged care

ey ang

730 AgedCare

Wed 5 Nov

Over 120,000 older Australians are waiting for aged-care assessments,
with some dying before being reviewed?.

2
https:
//ww.abc.net.au/news/2025-11-05/older-austral ians-face- long-wait- for-aged- care- assessments/105971968
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Introduction

Retired Population’s Legacy Preferences

Great expectations — Early inheritance in
the age of the great wealth transfer

Updated: Feb 11

Retirees’ asset allocation decisions often consider their legacy goa|s3.

3
https:
//www .mymavins.com.au/post/great-expectations-early- inheritance- in-the-age-of-the-great-weakth-transfer
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Legacy-Motivated Variable Annuity Products

Guaranteed Death Benefit with Annuity Investment:
What You Need to Know

By Stewart Scothorn | 2024 | Investment

Variable annuity products leverage legacy motivations, offering

retirees both income and a guaranteed inheritance?.

4 https://theannuitylink.com/guaranteed-death-benefit/
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TVS with Time-Varying Annuity Withdrawal

Core Components

Target Volatility Strategy (TVS)
Olivieri et al. (2022) introduce the TVS as a new approach to fund
management, which is a dynamic asset allocation strategy that adjusts
based on market volatility.

Time-Varying Annuity Withdrawal
Annuity-like withdrawals based on wealth and market conditions.

Optional Riders

Long-Term Care Insurance (LTCI)
Coverage targeted at long-term care needs under severe disability.
Guaranteed Minimum Death Benefit (GMDB)

Provides legacy for heirs irrespective of fund level (including complete
depletion).

v
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Methodology

Methodological Framework Overview

P

b

Decumulation Wit drawal
Model

]

1. Health State Model
G

~

e Transition Intensities
= Transition Probabilties /

(2 Regime Switching Market \_/- )

Figure 1: Flow chart of methodology.
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The framework combines health
state markov chain, a regime
switching market model, the
wealth process, and target
volatility strategy into a

decumulation withdrawal framework,

with LTCIl and GMDB riders
incorporated.
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Health State Model

Building on the 5-state health model of Sherris and Wei (2021), we
employ multiple waves of Australia’s SDAC® as in Park and Sherris (2023).

State 1
Healthy

Figure 2: A five-state health model.

5Survey of Disability, Ageing and Carers, https://www.aihw.gov.au/australias-disability-strategy/
technical-resources/data-sources/australian-bureau-of-statistics-sdac
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Annual Costs Associated with Disability Levels®

Table 1: Annual Funding Estimates

Level Funding Estimate (AUD)

Level 1 $10,696.72
Level 2 $15,981.68
Level 3 $21,919.77
Level 4 $29,545.33
Level 5 $39,535.04
Level 6 $47,957.41
Level 7 $58,122.13
Level 8 $77,709.00

For simulation purposes, an annual cost of AUD 50,000 is applied for
the first-year disabled health state s¢ [{2,4}.

6 https://www.myagedcare.gov.au/support-at-home-costs-and-contributions
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Chronic Disease Coverage under Medicare

Chronic conditions are covered under Medicare: Chronic
conditions are eligible for ongoing medical support.

CCM funded by Medicare: GP preparation and review of Chronic
Condition Management plans are reimbursed through MBS’ items.
PBS subsidises medicines: Essential chronic disease medications
receive significant PBS® subsidies, reducing patient co-payments.
Bulk Billing reduces GP costs to zero: Enhanced bulk billing
incentives® aim for up to 90% of GP visits to be free at the point of
care by 2030.

Key Note

Health costs for chronic diseases are excluded from our numerical
experiments, as they are largely covered by Medicare and related subsidies.

"Medicare Benefits Schedule: https://www.mbsonline.gov.au/
8 pharmaceutical Benefits Scheme: https:/ /www.servicesaustralia.gov.au/pharmaceutical-benefits-scheme
ghttps://Www.heaIth.gov.au/sites/defau|t/fi|es/2025-03/budget-2025-26-strengthening-medicare-more—bulk-billing.pdf
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Health-Care Costs by Health State

Figure 3: Health-care costs by state in the .rst year.
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Regime-switching Market Model

The regime-switching model in Ignatieva et al. (2016),

r'te r;Xtee;
“te T Xtee;
“te T XTtee;

where X"te is a state vector for the regime. The parameters of the two
states are taken from Shen et al. (2014).

Table 2: Regime-switching parameters.

Regime 1 Regime 2

Drift () 0.08 0.04
Volatility () 0.20 0.40
Force of interest (r) 0.04 0.02
Transition rate (a2;az1) 0.40 0.30

Mengdie Hu (UNSW Sydney) Colloquium on Pensions and Retirement 24 November, 2025 12/35



Asset Dynamics

Stock price (regime-dependent geometric brownian motion)

d - -
?S[ tedt “tedW  ; 1)
Bond price (regime-dependent risk-free rate)
dB; .
— r’tedt: 2
B )
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Methodology

Market Regimes and Stock Price

Bear regimes are characterized by high volatility and low returns, often
resulting in sharp declines. In contrast, bull regimes exhibit higher returr
and moderate volatility, supporting long-term growth.

Figure 4: 33-Year simulation of market regimes and stock price.
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Wealth Process

I I T — Month
0 - t o 360

accumulation consumption rebalancing

Figure 5: Time index for the consumption and rebalancing

Accumulate: The results of wealth changes and accumulation withir
one month after investing in the stock and bond markets.

Consumption: Using time-varying annuity withdrawal with riders to
fund living expenses and healthcare needs.

Rebalancing: Adjusting the remaining asset allocations through the
TVS mechanism to align with changing market conditions.
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Wealth Process { Initial Allocation

Initial wealth Wy is allocated among consumption, investment, and
insurance products. In particular, we consider LTCI and GMDB riders. V
refer to Xu et al. (2023) for making irreversible insurance decisions at
retirement throughout the planning horizon.

The remaining wealth after insurance purchases is given by:

WO s 11 || gWo ©)

where ! > 0;1 is the fraction of wealth allocated to LTCI, and a fraction
!> 0;1 ! | isused to purchase a GMDB.
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Wealth Process { Initial Allocation of LTCI

Motivated by Xu et al. (2023), the price of a full coverage LTCI policy is

t

1 - - - -
@ —=—' §So;& 2°h2te  §"sois 4ehgte;  (4)
k1 1 r'ke

QO 4

P
t

=

where 5“50;5[- denotes the t-step transition probability from the initial
state g to state § >"2;4e. The term hs "te denotes the health-care cost
at time t associated with in ation as §te h §"1¢"1 g '1:
LTCI purchase:

' Wo

p

The parameter > 0;1 denotes the percentage coverage of LTCI
purchased, meaning a proportion of the healthcare cost in the
functionally disabled states will be reimbursed by LTCI.

(5)
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Wealth Process { Initial Allocation of GMDB

GMDB purchase:
At time t, if death occurs, the payout is max G d-tes. We refer to Kang
et al. (2022) and Ignatieva et al. (2016) for the structure of GMDB

wWeWo Fg0e G (6)

The guaranteed amount G is the amount initially allocated to the
GMDB, where W is the initial wealth.

Fc te represents the value at time t of the initial allocation amount
invested in the stock and bond markets, with the allocation
dynamically adjusted according to the TVS.
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Methodology

Wealth Process { Consumption and Rebalancing

At time t A O, the retiree withdraws consumption and then rebalances
between the risky stock and the risk-free bond.

Post-withdrawal wealth:
W7t « Wt o C'te max'G;F gteel - 5. "1 oh g'tel~ 04,

(7)

& >"2;4s: long-term care insurance bene ts are paid.

s 5: death triggers the guaranteed minimum death bene t.
C"te: consumption using the time-varying annuity withdrawal in
Piggott et al. (2005)

WAt * Al ¢ h stAt. l TS >"2;4ee

Cite as te 1-g,>71:2:3:400 ; (8)

where & “te represents the annuity due corresponding to the

individual's health statesat time t, for an individual aged x.
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Methodology

Wealth Process { Consumption and Rebalancing

Rebalanced allocation:

St e TteWt e Bt s "1 teWt (9)

where “te> 0;1 is the fraction of wealth allocated to the risky asset.
This mechanism incorporates consumption, insurance, and investment
rebalancing into the dynamic wealth process.

Mengdie Hu (UNSW Sydney) Colloquium on Pensions and Retirement 24 November, 2025 20/35



Target Volatility Strategy { Dynamic Allocation

Olivieri et al. (2022) propose a target volatility strategy, where equity anc
bond holdings are dynamically rebalanced by TV.

EWMA variance estimator:

tz tzt "1 oer tz; rr IN"Syie IN°S (¢ o (10)

>"0; 1+ controls the deci/ay of past information.
4

Annualized volatility 4 252 2
Allocation rule:

. . TV
te minc —;1e; (12)
N
If ~¢ ATV : reduce equity exposure.
If ~¢ @ TV: increase equity exposure.
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Age Pension | Single Pensioner

What it is: A fortnightly payment from the Australian Government.
Eligibility:
Age: Must be at least 67 years old Australian residence.

Assessment: Your payment depends on both the Income Test and
the Assets Test. The lower result determines the amount you receiv

Base Rate (Single, as at 20 Sep 2025):

Component Per Fortnight Per Month
Basic Age Pension 1,079.70 AUD 2,352.20 AUD
Pension Supplement 84.90 AUD 184.96 AUD
Energy Supplement 14.10 AUD 30.55 AUD
Total (Maximum Payable) 1,178.70 2,566.36

Source: Services Australia, https://www.servicesaustralia.gov.au/age-pension,
e ective from 20 September 2025.
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Baseline Scenario

The baseline case provides a benchmark for subsequent sensitivity anal
and policy experiments. Initial wealth ¥V 379;483 based on the average
superannuation account balance at age 65 for females reported by the
Australian Taxation O ce (2021).

Allocation att O:

LTCI: 10%; GMDB: 20%; Liquid wealth: 70%
These proportions are assumptions for illustrative purposes, and the ide
of partial annuitization is consistent with Huang et al. (2012).

Investment strategy: Target Volatility Strategy with annual target TV =
20%, adjusting equity allocation dynamically to market volatility, following
Olivieri et al. (2022).

9https://www.ato.gov.au/tax- rates-and- codes/key-superannuation-rates-and-thresholds/payments-from-super
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Numerical Results - Explore Market Dynamics on Weal

Figure 6: Simulation of asset allocation and wealth process.
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Numerical Results - Consumption Dynamics

Figure 7: Monthly consumption for alive individuals: mean and 90% C.I.

The 90% C.I. uses the 5% and 95% quantiles of non-zero values to avc

negative bounds that standard-deviation may produce.
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