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Abstract 

This paper compares three capital-gains tax designs for personally held assets: (i) the current 

nominal gains system; (ii) the new inflation indexation system with asymmetric treatment of 

real gains and losses; and (iii) a hypothetical system based on symmetric treatment of real gains 

and losses. We isolate the tax treatment of inflation-driven capital price changes by centring 

our analysis on the case where the expected capital-price path tracks the CPI. We make three 

findings. First, under the current system, which taxes nominal gains, the long-run CGT liability 

on an asset that merely preserves its purchasing power approaches 23.5 per cent of the asset's 

terminal value for a taxpayer on the top marginal tax rate. Second, the new system produces a 

loss recognition wedge, because real gains are fully recognised, while real losses are only 

recognised to the extent they are also nominal losses. At a 30-year horizon the resulting tax 

burden can exceed the tax burden of the current system. Third, the inflation rate contributes to 

the effective CGT burdens generated by both the current and the newly enacted systems, albeit 

via different channels: under the current system, inflation generates taxable nominal gains, 

while under the new system, inflation widens the band of unrecognised real losses. A symmetric 

real-gains tax avoids these distortions. 
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Key findings 

1. The paper compares three capital gains tax regimes:  

i. The current Australian system, under which nominal gains are taxed at a rate 

equal to 50 per cent of the taxpayer’s marginal tax rate.  

ii. The replacement of the current system, announced in the 2026 federal budget and 

due to take effect from 1 July 2027, under which cost bases are indexed for 

inflation, but losses are recognised only where the asset value falls below its 

original nominal cost base.  

iii. A symmetric real-gains system, under which real gains and real losses are 

recognised symmetrically within the CGT base. 

 

2. The current CGT system taxes nominal gains, and thus taxes asset price appreciation 

arising from inflation. The result is that an asset that merely preserves its purchasing 

power in pre-tax terms gradually accrues a sales-contingent CGT liability. In the long-

run, for an investor on the top marginal tax rate, this CGT liability approaches 23.5 per 

cent of the asset’s terminal value. 

 

3.  For a single asset that exactly tracks the CPI, the newly enacted CGT system, which we 

refer to as the indexed/loss-limited system, removes the inflation tax generated by the 

current system. However, in a diversified portfolio, it introduces a new distortion, 

because assets with real gains are taxed while assets with real losses are not recognised 

unless they are also nominal losses. 

 

Table KF1. Tax burden estimates under three CGT regimes 

CGT regime 

(1) 
CGT burden at 30 
years (expressed 
as % of terminal 
portfolio value) 

(2) 
Annualised CGT 

tax drag (expressed 
as basis points per 

annum) 
Current nominal gains & 50% discount system 13.8% 49 bp/year 
New indexed/loss-limited system 19.9% 74 bp/year 
Symmetric real-gains system 0% 0 bp/year 
Note: Under our CPI-centred calibration: Inflation (π) =3%; real growth (g)=0%; Time horizon in years 
(T)=30; Marginal tax rate (t)=0.47; Standard deviation of individual asset returns (σ)=0.30. 
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4. Table KF1 compares the accrued sales-contingent CGT liability of the three systems on a 

portfolio of assets whose expected pre-tax value merely keeps pace with inflation. At a 

30-year horizon, for a taxpayer on the top marginal tax rate, under an individual asset 

return standard deviation of 0.30, the new indexed/loss-limited system produces an 

expected CGT liability equal to 19.9 per cent of the portfolio’s terminal value, compared 

with 13.8 per cent under the current system and zero under the symmetric real-gains 

system (see column 1). Column 2 expresses the 30-year CGT liabilities reported in 

column 1 in annualised terms. Over a 30-year horizon, the indexed/loss-limited system 

generates an annualised tax drag, on a portfolio that produces no real capital price gain, 

that is approximately 24 basis points per year higher than the current system. 

5. Inflation contributes to the CGT burdens generated by both the current and new systems, 

but via different channels. Under the current system the channel is direct: nominal gains 

are the tax base. Under the new system the channel is indirect. The cost bases of 

individual assets are indexed. However, because the loss-recognition threshold is fixed at 

the original nominal cost base, inflation generates a set of assets that experience real 

losses that are not recognised for CGT purposes. Hence, the new system is not inflation-

neutral for a dispersed portfolio, even though it is inflation-neutral for the special case of 

a single asset that exactly tracks the CPI. 

6. Under the new indexed/loss-limited system, higher-volatility assets held directly by 

individual taxpayers can face a higher effective CGT burden, all else equal. To the extent 

that investors price this effect, the system may raise required pre-tax rates of return on 

capital in sectors with greater asset return dispersion and a larger share of equity held 

directly by individual taxpayers.  

7.  A symmetric real-gains tax would avoid the distortions generated by the current and the 

new systems. It would tax genuine net real capital gains, by recognising real capital gains 

and real capital losses symmetrically within the CGT base. 
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1 Background 

Since 1999, Australia has had a CGT system that taxes realised nominal increases in asset 

values. Broadly, this has meant taxation of nominal net gains at 50 per cent of the taxpayer’s 

marginal tax rate. Under this system, nominal capital losses are first offset against nominal 

gains, before calculation of CGT liability. This is set to change from 1 July 2027, when the new 

system announced in the 2026 federal budget will take effect. The new system introduces: 

inflation indexation of cost bases, asymmetric treatment of losses via recognition of nominal 

losses only, and a minimum 30 per cent CGT rate.3 The present paper focuses on the asymmetry 

in loss recognition. The effects of the 30 per cent minimum tax floor are not examined.  

The immediate motivation for this paper is the claim that, under the new CGT system, investors 

with diversified, directly-held portfolios may face capital-gains tax burdens materially above 

those implied by single-asset Treasury examples (Kehoe 2026). This result is generated by the 

asymmetric treatment of real gains and real losses. Under the new system, assets that 

experience price rises above CPI generate taxable gains on sale. However, assets whose values 

rise by less than the CPI do not generate equivalent real-loss tax offsets unless they fall in 

nominal terms. As a result, the tax base is not the portfolio's overall net real capital gain. Rather, 

the tax base becomes a function of how individual asset outcomes have evolved in real terms. 

Under the return distributions examined in this paper, this asymmetry causes the expected tax 

burden to rise with cross-sectional dispersion in asset returns.   

The crux of the issue is that only nominal losses are available to offset indexed real gains. This 

treatment is explicit in the newly enacted legislation, which provides for indexation of costs in 

calculating a capital gain, but not when calculating a loss.4 Hence, when an asset rises in value 

in nominal terms, but by less than the rate of inflation, the resulting real loss is not recognised 

for CGT purposes. This also characterised the pre-1999 indexation system described by 

Freebairn (2001). As we will show, if the enacted CGT law were to instead allow for full 

recognition of real losses, including losses on those assets that rise in nominal terms but do not 

keep pace with inflation, the distortions investigated in this paper would be addressed. 

 
3 Australian Government (2026a), Budget Measures: Budget Paper No. 2, 2026-27, Commonwealth of 
Australia, Canberra, p. 21. See also Australian Government, Negative Gearing and Capital Gains Tax Reform, 
Budget 2026–27 Tax Explainer, 2026. Budget Paper No. 2 states that from 1 July 2027 the 50 per cent CGT 
discount will be replaced by cost-base indexation for assets held for more than 12 months, with a 30 per cent 
minimum tax on net capital gains. 
4 See Australian Government (2026b, Schedule 1, item 2). 
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2 The model 

2.1 Model overview and calibration  

We set out a model that focusses on capital returns arising from asset price growth. It is not 

intended to be a full model of expected equity total returns and their taxation: dividends and 

buybacks are separate return channels not modelled here. As a starting benchmark, the model 

sets the expected capital price growth factor equal to the CPI factor. This allows us to isolate 

the taxation of inflationary gains. Among other sensitivity tests, we examine the case where 

positive real returns generate expected real capital price growth above CPI. 

Consider a large equal-weight portfolio of 𝑛𝑛 personally held CGT assets, indexed 𝑖𝑖 = 1,⋯ ,𝑛𝑛. 

For the numerical calibration below, we interpret these assets as listed shares. Without loss of 

generality, the initial price and tax cost base of each asset is normalised to 1. Let 𝑇𝑇 be the 

holding period in years, 𝜋𝜋 be the annual CPI inflation rate, and 𝑡𝑡 the personal marginal tax rate. 

Let 𝑅𝑅𝑖𝑖 denote the gross terminal price factor for an individual asset 𝑖𝑖, where 𝑅𝑅𝑖𝑖 = 𝑃𝑃(𝑖𝑖,𝑇𝑇) 𝑃𝑃(𝑖𝑖,0)⁄ , 

excluding dividends and distributions. For notational convenience, we suppress the i subscript 

and use 𝑅𝑅 when the asset is generic. Let 𝐶𝐶 denote the CPI indexation factor, where 𝐶𝐶 =

(1 + 𝜋𝜋)𝑇𝑇. With the cost base normalised to 1, 𝑅𝑅 − 1 is the nominal capital gain on a single 

asset (or nominal loss when 𝑅𝑅 < 1 ), and 𝑅𝑅 − 𝐶𝐶 is the real capital gain after indexation per 

dollar invested. The portfolio-level expressions are obtained by averaging these gains and 

losses across assets.  

Under the model, the terminal price factor of each individual asset is a random draw from a 

common distribution. That is, 𝑅𝑅 is a random variable, and 𝐸𝐸[𝑅𝑅] denotes its expected value. For 

a single asset, 𝐸𝐸[𝑅𝑅] is the expected terminal price factor under the distribution. For an equal-

weight portfolio of assets whose terminal price factors are independent draws from the same 

distribution, the average of the realised terminal price factors converges to 𝐸𝐸[𝑅𝑅] as the number 

of assets increases. Hence, we use 𝐸𝐸[𝑅𝑅] to denote both the expected terminal price factor for 

an individual asset, and the cross-sectional average terminal price factor across a large portfolio 

of assets. The same applies to expectations of functions of 𝑅𝑅 that we introduce below, such as 

𝐸𝐸[𝑅𝑅 − 1] for the expected nominal gain. 

Our central calibration uses 𝜋𝜋 = 3 per cent, personal marginal tax rate 𝑡𝑡 = 47 per cent, and 

annual individual share log-return volatility 𝜎𝜎 = 30 per cent. The tax rate corresponds to the 

top Australian personal marginal rate of 45 per cent plus 2 per cent Medicare levy. The volatility 
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assumption of 0.30 is intended as an order-of-magnitude calibration for individual equities. 

Several sources are relevant for informing the value for 𝜎𝜎.  Campbell, Lettau, Malkiel and Xu 

(2001) decompose the total volatility of a typical firm into market, industry and firm-specific 

components. Combining their value-weighted components implies a total annualised volatility 

for a typical firm of about 30 per cent. Recent market indicators are also consistent with single-

stock volatility in the vicinity of 0.30. The most directly relevant volatility measure is the Cboe 

S&P 500 Constituent Volatility Index, VIXEQ. S&P Dow Jones Indices defines VIXEQ as the 

weighted root mean square of the expected volatilities of S&P 500 constituents over the next 

30 calendar days.5 Cboe calculates the index by applying a VIX-like methodology to single-

stock option prices, weighting the resulting variance estimates by market capitalisation, and 

converting the result into the VIXEQ index value.6 VIXEQ is a short-horizon implied-volatility 

measure, rather than a long-run realised-volatility estimate, but its published history is broadly 

consistent with annualised single-stock volatility around 30 per cent.7 On this basis, we use 

annualised volatility of 30 per cent as the central calibration for our application of the model 

to a broad cross-section of individual listed shares. 

 

2.2 Current system: taxation of 50% of nominal gains  

Under the current CGT system, an individual taxpayer first offsets nominal capital losses 

against nominal capital gains. A 50 per cent discount is then applied to the remaining eligible 

net nominal gains, with the resulting net capital gain then forming part of assessable income. 

For the equal weight portfolio considered here, the net nominal gain before the discount, 

expressed per dollar of initial portfolio value, is 1 𝑛𝑛⁄ ∙ ∑ (𝑅𝑅𝑖𝑖 − 1)𝑖𝑖 . In the large-portfolio limit, 

this converges to 𝐸𝐸[𝑅𝑅] − 1. Under the benchmark assumption of asset price growth equal to 

CPI growth, 𝐸𝐸[𝑅𝑅] = 𝐶𝐶, the expected CGT burden under the current system as a share of the 

portfolio’s terminal value is: 

Tax𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
Terminal value

= 0.5 ∙ 𝑡𝑡 ∙
𝐶𝐶 − 1
𝐶𝐶

. (1) 

 
5 https://www.spglobal.com/spdji/en/indices/indicators/cboe-sp-500-constituent-volatility-index/#overview 
6 https://ir.cboe.com/news/news-details/2024/Cboe-Global-Markets-and-SP-Dow-Jones-Indices-Plan-to-
Launch-New-Cboe-SP-500-Constituent-Volatility-Index-VIXEQ/default.aspx 
7 The S&P Dow Jones Indices VIXEQ page displays approximately ten years of index history. The history 
reported is consistent with annualised single-stock implied volatility of around 30 per cent. Because VIXEQ was 
launched after the beginning of the reported series history, earlier values appear to be back-calculated. See: 
https://www.spglobal.com/spdji/en/indices/indicators/cboe-sp-500-constituent-volatility-index/#overview. 
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Thus, the current system taxes pure inflationary capital gains. Over a sufficiently long horizon, 

the burden tends to 0.5 ∙ 𝑡𝑡 , or 23.5 per cent when 𝑡𝑡 = 47 per cent. That is, under the current 

CGT system, the long-run CGT liability is 23.5 per cent of the portfolio’s terminal value.  

 

2.3 Hypothetical system: symmetric treatment of real gains and real losses  

We define the symmetric real-gains CGT system as one that taxes real capital gains and 

recognises full deductibility of real capital losses. That is, a system that aligns the tax base with 

the economic object being taxed: real gains. The taxable base of the portfolio is the net real 

portfolio gain, which is 1 𝑛𝑛⁄ ∙ ∑ (𝑅𝑅𝑖𝑖 − 𝐶𝐶)𝑖𝑖  per dollar of initial portfolio value, and which under 

the large-portfolio limit equals 𝐸𝐸[𝑅𝑅] − 𝐶𝐶. Under the benchmark assumption of asset price 

growth equal to CPI growth, 𝐸𝐸[𝑅𝑅] = 𝐶𝐶 , and the expected CGT burden under the symmetric 

real-gains system as a share of the portfolio's terminal value is: 

Tax𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
Terminal value

= 𝑡𝑡 ∙
𝐸𝐸[𝑅𝑅] − 𝐶𝐶
𝐸𝐸[𝑅𝑅] = 0 (2) 

That is, when expected capital price growth equals CPI, a symmetric real-gains tax imposes no 

CGT burden. This is the defining implication of taxing real capital gains rather than nominal 

inflationary gains: if real capital prices have not risen, there is no real gain to tax. If expected 

real capital price growth is positive, however, the symmetric real gains system taxes that 

genuine real gain. Section 3.2 examines this case in a sensitivity exercise. 

 

2.4 New system: part indexed / part loss-limited  

Under the newly enacted indexed/loss-limited system, the tax base contributed by an asset 

depends on where its terminal price factor 𝑅𝑅 falls relative to two thresholds: the original cost 

base (equal to 1 in this paper) and the indexed cost base (𝐶𝐶). An asset whose terminal price 

exceeds its indexed cost base generates a taxable real gain upon disposal, while an asset whose 

terminal price falls below its original cost base generates a recognised nominal loss upon 

disposal. However, an asset whose terminal price falls between the two thresholds generates 

neither a recognised gain nor a recognised loss. The tax base contributed by an asset is therefore 

a piecewise function of 𝑅𝑅, denoted ℎ(𝑅𝑅) and defined as follows: 
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                 ℎ(𝑅𝑅) = �
𝑅𝑅 − 𝐶𝐶, 𝑅𝑅 > 𝐶𝐶
0, 1 ≤ 𝑅𝑅 ≤ 𝐶𝐶
𝑅𝑅 − 1, 𝑅𝑅 < 1

, (3) 

The three branches correspond to the three possible economic outcomes for a single asset: a 

real gain (𝑅𝑅 > 𝐶𝐶), a nominal gain but a real loss (1 ≤ 𝑅𝑅 ≤ 𝐶𝐶), and a nominal loss (𝑅𝑅 < 1). 

The middle region is where the loss-recognition asymmetry arises. The terminal price factors 

of assets in this region lie on or between their original and indexed cost bases: at R = C the 

asset has maintained purchasing power, while for 1 ≤ 𝑅𝑅 < 𝐶𝐶 it has lost purchasing power. 

The real losses in this region are not recognised in the tax base of the new CGT system. 

Nominal losses on assets falling below the original cost base (𝑅𝑅 < 1) are recognised in full 

and can offset gains on other assets. 

The portfolio tax base, per dollar of initial portfolio value, is 1 𝑛𝑛⁄ ∙ ∑ ℎ(𝑅𝑅𝑖𝑖)𝑖𝑖 , which under the 

large-portfolio limit equals 𝐸𝐸[ℎ(𝑅𝑅)], subject to the ordinary limitation that aggregate net capital 

losses are not deductible against ordinary income. The expected CGT burden under the new 

system as a share of the portfolio's terminal value is: 

Tax𝑛𝑛𝑛𝑛𝑛𝑛
Terminal value

= 𝑡𝑡 ∙
𝐸𝐸[ℎ(𝑅𝑅)]
𝐸𝐸[𝑅𝑅] (4) 

Unlike the expressions in Sections 2.2 and 2.3, 𝐸𝐸[ℎ(𝑅𝑅)] cannot be reduced to a simple function 

of 𝐶𝐶 alone. Rather, it depends on the full distribution of 𝑅𝑅, and in particular on how much of 

the distribution falls within each of the three branches of ℎ(𝑅𝑅). We use a lognormal distribution 

as a tractable approximation for terminal price factors generated by compounded log returns. 

This allows us to calculate the share of portfolio outcomes that fall within each of the three 

regions that are relevant for calculating CGT under the new system. Under the calibration 

described in Section 2.1, 𝐸𝐸[ℎ(𝑅𝑅)] is computed analytically using closed-form expressions for 

truncated lognormal moments. The Appendix sets out the formulas. Results are presented in 

Section 3. 

3 Results: expected tax liability under three CGT regimes 

 

3.1 Results under the CPI-centred capital price growth scenario 

Figure 1 reports the tax liabilities generated by the three systems under our central 

assumptions. The current system generates a positive CGT liability because it taxes nominal 



8 
 

gains, and as such generates a contingent tax liability even when the rise in the underlying 

capital price only matches the CPI. The symmetric real-gains system imposes no burden in 

our central case, because there is no expected real capital-price gain. Like the symmetric real 

gains system, the new indexed/loss-limited system removes the tax on a single asset that just 

tracks the CPI. However, it does not remove the tax on a portfolio of assets experiencing 

dispersed returns. That is, under the new system, assets above CPI create indexed gains, 

while assets below CPI do not provide equivalent real-loss offsets. 

The two striking features of Figure 1 are both the high levels of the CGT burdens under the 

current and the new systems, and the comparison of burdens across systems. Under a 

symmetric treatment of real gains and real losses, the CGT burden is zero at all horizons, 

reflecting the fact that the purchasing power of the value of the portfolio merely keeps pace 

with inflation. The current nominal gains system generates CGT burdens at every time 

horizon because cost bases are not indexed under this system. The new indexed/loss-limited 

system produces a higher expected burden than the current nominal gains system at every 

horizon shown. This result arises because, while reform fixes one defect (taxation of 

inflationary nominal gains), it introduces a new and potentially larger one (asymmetric tax 

treatment of dispersed asset returns).  

The 30-year horizon is a useful focal point for policy interpretation.8 Over this horizon, the 

current system produces an expected CGT burden of 13.8 per cent of terminal value, while 

the new indexed/loss-limited system produces 19.9 per cent. The difference, approximately 

six percentage points of terminal value, is the tax price of cross-sectional dispersion when 

real losses are not recognised symmetrically with real gains.  

The role of 𝜎𝜎 can also be explored with the aid of Figure 1. Lower values for 𝜎𝜎 reduce the 

expected CGT burden under the new indexed/loss-limited system. In the limit, where 𝜎𝜎 = 0, 

the new system coincides with the symmetric real-gains system, with an expected CGT 

burden of 0, because the distribution of asset outcomes collapses to a single CPI-tracking 

outcome. Given uncertainty over the appropriate value for 𝜎𝜎, it is useful to calculate the 

break-even value at which the new system generates the same burden as the current nominal 

gains system. Under the central CPI-centred calibration, with 𝜋𝜋 = 0.03 and 𝑇𝑇 = 30, this 

occurs at approximately 𝜎𝜎 = 0.16. Below this value, the new system imposes a lower 

 
8 We view the 30-year horizon as a plausible modelling representation of a life-cycle holding profile. For 
example, an asset acquired during a worker’s thirties or forties might be sold during retirement some 30 years 
later. 
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expected burden than the current system, while above it, the new system imposes a higher 

expected burden.  

This is a relatively low threshold for a portfolio of individual equities. Volatility for broad 

equity markets is often estimated in the mid-to-high teens. For example, Mathews (2019) 

estimates the annualised standard deviation of Australian equity returns over 1917-2019 at 

18.6%.  Vanguard Australia’s current forward-looking capital market assumptions place 

annualised volatility for Australian equities at 20.3%, global ex-Australian equities at 16.1%, 

and U.S. equities at 17.3% (Vanguard Australia 2026). These are market-level measures. The 

relevant measure for understanding the CGT burden under the indexed/loss-limited system is 

the dispersion of individual equity returns. A diversified index is less volatile than the equities 

that comprise it because some firm-specific movements partly offset one another. 

Consequently, when aggregate market volatility is at or above this break‑even level, the 

boundedness of correlation from above (at one) implies that 𝜎𝜎 of the underlying securities 

must be higher. CGT under the new system will operate asset-by-asset. Diversification 

reduces the volatility of the investor’s overall portfolio return, but it does not remove the 

dispersion of the individual asset return outcomes comprising the tax base of the new system. 

The break-even calculation therefore suggests that the conclusion in Figure 1 does not depend 

on having chosen an unreasonably high value of 𝜎𝜎.         

The 50- and 100-year results are useful for demonstrating the asymptotic behaviour of the tax 

bases, although perhaps less useful for policy interpretation. With 𝜎𝜎 = 30 per cent, the cross-

sectional spread of individual asset outcomes grows with the holding period.9 The 

contribution of the upper-tail outcomes to the tax base of the new system grows with it. 

However, at the same time, the offsetting nominal-loss recognition is bounded by the original 

cost base of each asset. Hence, the expected CGT liability rises with the time horizon because 

a growing share of the distribution falls into the middle band of assets experiencing real 

losses that are not nominal losses and are thus unrecognised for tax purposes. Over horizons 

of this length, actual portfolios would also be affected by structural changes, including 

mergers and delistings, from which the model abstracts. For these reasons, we focus on the 

 
9 Unlike the United States, Australia does not apply a step-up in cost base on death for post-1985 assets. The 
beneficiary inherits the deceased's cost base and acquisition date, and CGT applies to the accumulated gain 
when the asset is eventually sold. Hence, the holding period over which an asset is held can span more than one 
owner, and thus a 100-year horizon is possible. The main qualification concerns the use of the lognormal 
distribution over such a long horizon, rather than the holding period itself. 
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30-year results for policy interpretation, but do not discount the relevance of the longer time 

horizons either, since Australia’s CGT regime does not apply a cost base step-up on death.  

Figure 1: Expected CGT burden as a percentage of terminal portfolio value (under CPI-

centred capital appreciation benchmark) 

 

Notes: The horizontal axis shows the holding period in years; the vertical axis shows the expected CGT burden 
as a percentage of terminal portfolio value. The three lines show results under: the current nominal gains system 
with a 50 per cent discount (blue); the symmetric real-gains system (orange); and, the new indexed/loss-limited 
system (green). Each is evaluated using the same CPI-centred portfolio. The central case sets expected capital-
price growth equal to CPI inflation, π = 3 per cent, individual asset volatility σ = 30 per cent p.a., and t = 47 
per cent. 

 

3.2 Sensitivity: results under positive expected real capital price growth 

The CPI-centred case in Section 3.1 is useful because it isolates the tax treatment of inflation. 

It is also a natural benchmark for a competitive long-run economy in which, abstracting from 

real revaluation effects arising from discount rate changes, nominal asset prices can be expected 

to move in line with the general price level as output prices, input prices, profit margins and 

capital replacement prices move with inflation. At the same time, it is not intended to deny that 

equity prices might exhibit real growth, for example, through retained earnings reinvested at 

positive real returns (although these would be taxed at the corporate tax rate). To illustrate the 

effects of real capital price growth under the three CGT systems, Figure 2 reports a sensitivity 
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case in which expected real capital-price growth is set at 𝑔𝑔 = 1 per cent per annum. As a result, 

the expected terminal price factor will exceed the CPI factor by a compounding margin. Other 

parameters are held at their central values: 𝜋𝜋 = 3 per cent, 𝜎𝜎 = 30 per cent, 𝑡𝑡 = 47 per cent. 

Figure 2: Sensitivity with expected real capital price growth of 1% p.a. 

 

Notes: The horizontal axis shows the holding period in years. The vertical axis shows the expected CGT burden 
as a percentage of the portfolio’s terminal value. The three lines show results under: the current nominal gains 
system with a 50 per cent discount (blue); the symmetric real-gains system (orange); and, the new indexed/loss-
limited system (green). Each is evaluated using the same portfolio in Figure 1, only with an expected real 
capital-price growth assumption of 1 per cent per annum rather than the 0 per cent per annum assumed in 
constructing Figure 1. 

 

Under this scenario, the symmetric real-gains system no longer generates a zero CGT liability, 

because it taxes the genuine real gain. As demonstrated in our central scenario, the symmetric 

system generates zero CGT liability only when the expected capital-price path tracks the CPI, 

that is, only when there is no real gain. When the expected price path exceeds the CPI path, the 

symmetric system taxes the natural target of the CGT: the real component of the gain. 

The CGT liability under the indexed/loss-limited system lies above that generated by the 

symmetric real gains system at every time horizon. Both systems tax the upper tail of the 

distribution of individual asset outcomes representing real gains, however the new system only 

allows tax offsets from the nominal portion of the lower tail of return outcomes.  
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At horizons beyond approximately 60 years, the symmetric real-gains system exceeds the 

current 50 per cent discount burden. This reflects the fact that, with positive expected real 

growth, the real component of the gain eventually dominates the inflation component. Taxing 

the full real gain at the full rate then exceeds taxing the full nominal gain at half the rate. The 

current 50 per cent discount has a long-run upper bound of 0.5 ∙ 𝑡𝑡 = 23.5 per cent of terminal 

value. The symmetric system approaches 𝑡𝑡 = 47 per cent at very long horizons.  

 

3.3 Sensitivity: results under higher inflation 

The central calibration in Section 3.1 sets the inflation rate at 𝜋𝜋 = 3 per cent per annum. This 

is broadly consistent with Australia’s recent inflation rate and with the Reserve Bank's 

medium-term inflation target. However, inflation has been materially higher in earlier 

decades, and the appropriate time horizon for analysing CGT design could thus span more 

than one inflation environment. Hence, Figure 3 reports a sensitivity case in which the 

inflation rate is varied from 2 per cent to 15 per cent, holding other parameters at their central 

values: 𝜎𝜎 = 30 per cent, 𝑡𝑡 = 47 per cent, 𝑇𝑇 = 30 years, and expected real capital-price 

growth 𝑔𝑔 = 0. 

Two features of Figure 3 are notable. First, the CGT burdens under both the current and the 

new systems rise with inflation. Only the burden under the symmetric real-gains system 

remains zero. The sensitivity of the current system to inflation is direct: it taxes realised 

nominal gains, and higher inflation generates larger nominal gains. The sensitivity of the new 

indexed/loss-limited system to inflation is less direct. For a single asset that exactly 

appreciates in line with CPI only, indexation removes the effect of inflation. However, in a 

multi-asset portfolio, whose constituents experience dispersed returns, the burden under the 

new system rises with inflation broadly in parallel with the burden under the current system. 

The inflation sensitivity of the new system arises because the indexed gain threshold for each 

asset rises with 𝐶𝐶, but the loss-recognition threshold for each asset remains fixed at the 

original nominal cost base of 1. As a result, higher rates of inflation widen the interval 1 ≤

𝑅𝑅 ≤ 𝐶𝐶, within which assets have experienced real losses, but not nominal losses, and thus are 

unrecognised for tax loss purposes. Hence, the new system is not inflation-neutral for a 

portfolio experiencing dispersed return outcomes among its constituent assets. 
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Second, the gap between the new system and the current system is broadly stable across 

inflation rates. At 𝜋𝜋 = 2, the gap is approximately 5.1 percentage points of the portfolio’s 

terminal value. At 𝜋𝜋 = 3, it is approximately 6.1 percentage points. At 𝜋𝜋 = 5, it is 

approximately 6.5 percentage points. At 𝜋𝜋 = 10, it is approximately 5.3 percentage points. 

Hence, under our central calibration, the new system imposes a higher tax burden than the 

current system over the 2 - 15 per cent inflation range examined in Figure 3, and the 

difference between the two burdens is broadly stable over the range. The ranking of the two 

systems is therefore not dependent on the 3 per cent inflation rate assumed under our central 

scenario.   

As already noted, indexation does not protect the new CGT system from inflation in a 

dispersed portfolio because of the interaction between inflation and the size of the 

unrecognised middle band of ℎ(𝑅𝑅). At higher inflation, the indexed cost base 𝐶𝐶 is higher, and 

thus the range 1 ≤ 𝑅𝑅 ≤ 𝐶𝐶 within which assets have real losses that are not recognised is 

wider. That is, more of the cross-sectional distribution falls in this unrecognised region. At 

𝜋𝜋 = 2.5 per cent and 𝑇𝑇 = 30, approximately 15 per cent of the distribution lies in this middle 

band. At 𝜋𝜋 = 5 per cent, this rises to approximately 32 per cent. 

The asymptotic case is informative. As the inflation rate grows large, holding other 

parameters fixed, the new asymmetric system's burden converges to a positive limit that is 

independent of the inflation rate. Specifically: 

lim
𝜋𝜋→∞

�
𝑇𝑇𝑇𝑇𝑇𝑇𝑛𝑛𝑛𝑛𝑛𝑛

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
� = 𝑡𝑡 ∙ �2Φ�

𝜎𝜎√𝑇𝑇
2
� − 1� . (5) 

At 𝑇𝑇 = 30 and 𝜎𝜎 = 30 per cent, this limit is approximately 27.7 per cent of the asset 

portfolio’s terminal value. The mechanism that generates this outcome is that, as inflation 

becomes very high, the probability of a nominal loss (𝑅𝑅 < 1) approaches zero. That is, nearly 

all outcomes below the indexed cost base 𝐶𝐶 are pushed into the middle band of real losses 

that are not recognised as tax losses. Hence, in the limit of high inflation, the new system 

imposes a CGT burden equivalent to taxing only the upper tail of indexed real gains, with no 

recognition of real losses at any point on the distribution. 
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Figure 3: CGT burden vs inflation rate for the three systems at T = 30 

 

Notes: The horizontal axis shows the inflation rate; the vertical axis shows the expected CGT burden as a 
percentage of terminal portfolio value at T=30. The three lines show results under: the current nominal gains 
system with a 50 per cent discount (blue), the symmetric real-gains system (orange), and the new indexed/loss-
limited system (green). Each is evaluated using the same portfolio under the same parameters (except for 
inflation, which varies along the x-axis) in Figure 1. 

 

The sensitivities in Sections 3.2 and 3.3 vary the real price path and the inflation rate. Two 

further sensitivities concern the assumptions made about the return distribution itself. The 

central case rests on two distribution assumptions. The first is that the terminal log price factor 

is normally distributed. The second is that annual log returns are independent over time, so that 

the variance of the terminal log price factor is the annual variance multiplied by the holding 

period. The two subsections below examine the sensitivity of the central result to departures 

from each assumption. 

 

3.4 Sensitivity: serial correlation in returns 

Section 3.1 showed that the tax burden of the new system depends on the cross-sectional 

dispersion of individual asset outcomes at the end of the holding period. The calculations in 

Appendix A.1 – A.7 assume that annual log returns are independent through time, so that the 
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standard deviation of the terminal log price factor grows with the square root of the holding 

period. The purpose of this section is to relax this assumption. If returns exhibit mean reversion, 

long-horizon outcomes are less dispersed than under independence. If returns exhibit 

momentum, long-horizon outcomes are more dispersed than under independence. In this 

section we examine both scenarios. 

The relevant object is the cross-sectional dispersion of terminal asset values generated by the 

return process itself. The question is whether serial correlation causes long-horizon asset 

outcomes to be more or less dispersed than implied by the independence assumption. The 

empirical evidence on the true process supports modest mean reversion at long horizons, 

operating through one of two components that make up the total return: the market component. 

Mean reversion of this kind works through persistent and negatively correlated shocks to 

expected returns, and it reduces the dispersion of long-horizon returns relative to the 

independent case (Pástor and Stambaugh 2012). The firm-specific component of returns, which 

dominates the variance of an individual security, is close to independent over time. Hence, the 

evidence points to at most a modest reduction in long-horizon dispersion, concentrated in the 

smaller of the two components of individual security risk. 

We model this through a variance ratio parameter, and provide our working in Appendix A.9. 

To summarise our model: let the standard deviation of the terminal log price factor be the 

annual standard deviation, multiplied by the square root of the holding period and by the square 

root of a variance ratio. The variance ratio provides a simple way to model the effect of serial 

dependence on multi-period return variance, relative to the random-walk benchmark (Lo and 

MacKinlay 1988). A variance ratio of one in this framework yields the independent case studied 

in Section 3.1. A variance ratio below one represents mean reversion.  At a 30-year horizon, 

replacing the independent case with a variance ratio of 0.7, a substantial degree of mean 

reversion, reduces the expected burden under the new system from 19.9 per cent to 18.2 per 

cent of terminal value, and reduces the gap over the current system from 6.1 to 4.4 percentage 

points; see Figure 4(a), where we plot expected burdens relative to the variance ratio for the 

three CGT systems studied in this paper. As Figure 4(a) shows, the ranking of the current and 

new systems is preserved under the mean-reversion adjustment sensitivity. 
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3.5 Sensitivity: the shape of the return distribution 

The lognormal assumption can depart from the data in two ways. The terminal log price factor 

may have heavier tails than the normal distribution, and additionally, it may be skewed. We 

consider each in turn, holding the variance of the terminal log price factor and the expected 

terminal price factor fixed, so that only the shape of the distribution changes. Our model is 

described in Appendices A.10 and A.11, and follows Jones and Pewsey (2009) by applying a 

sinh-arcsinh transformation to the terminal log-return distribution, providing a flexible 

robustness framework in which skewness and kurtosis can be varied independently of the mean 

and variance calibration. 

Heavier tails raise the expected burden under the new system. The tax base recognises the upper 

tail in full as a real gain, while the lower tail is recognised only as a nominal loss, and the 

recognised loss on a single asset is bounded by its original cost base. As a result, gains in the 

upper tail of the distribution contribute more to the expected tax base than comparable losses 

in the lower tail. Adding weight to both tails symmetrically adds greater tax load through the 

fully-recognised real-gains in the upper tail, relative to the nominal losses recognised in the 

lower tail. At a 30-year horizon, introducing excess kurtosis of about one in the terminal log 

price factor, holding variance and skewness fixed, raises the expected burden under the new 

system from 19.9 to about 22.3 per cent of terminal value, and widens the gap over the current 

system (see Figure 4(c)). Compounding over a long horizon also reduces excess kurtosis, so 

the terminal log price factor is closer to normal than the annual log return. Hence, heavier tails 

do not threaten the central result. 

Skewness is the more material case, because it shifts mass into and out of the unrecognised 

middle band, which is the region that drives our key result. Because the tax base under the new 

system is assessed asset-by-asset, the relevant distribution is the return distribution of 

individual assets. Hence, the quantity that matters here is the skew of an individual asset’s 

return over the full holding period, not the skew of the market portfolio. The direction of the 

effect on the expected burden depends on the sign of the skew. Negative skew in the terminal 

log price factor thins the upper tail and reduces the expected burden under the new system. 

Positive skew widens it. While aggregate market returns are typically negatively skewed, 

individual security returns are characterised by positive idiosyncratic skewness. This is the 

central finding of the literature on lottery-like stocks, in which investors pay a premium for 

positively skewed return distributions (Boyer, Mitton and Vorkink 2010). Hence, the 
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empirically relevant direction for the asset-by-asset tax base is positive skewness, which 

widens the gap over the current system rather than narrowing it. 

It is useful to record the threshold at which the conclusion would change, in the manner of the 

break-even calculation for 𝜎𝜎 in Section 3.1. Holding variance and the expected terminal price 

factor fixed, the gap over the current system remains positive across the moderate range of 

negative skew considered here. In the numerical implementation it closes only when the skew 

of the terminal log price factor is more negative than about −1.2; see Figure 4(b), where we 

approach this intersection point between the green and blue lines, depicting the new and current 

systems, respectively. 

The two shape adjustments act on different features of the distribution. Heavier tails act on the 

dispersion of outcomes, while skew acts on the lopsidedness of outcomes. Applied jointly, their 

effect on the expected burden is approximately the sum of their separate effects. They are 

presented as sensitivity tests around the independent lognormal case of Section 3.1. Over the 

ranges examined, neither changes the ranking of the three systems at the 30-year horizon. 
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Figure 4: Sensitivity of CGT system burdens to serial correlation and distribution shape 
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Notes: Each panel varies one parameter at the 30-year horizon, holding the others at their central values (π = 3 
per cent, σ = 30 per cent, t = 47 per cent). The vertical axis shows the expected CGT burden as a percentage of 
terminal portfolio value. The three lines report results under: the current nominal gains with 50 per cent discount 
system (blue); the symmetric real-gains system (orange); and, the new indexed/loss-limited system (green). Panel 
(a) varies the variance ratio V of equation (A9.1); V = 1 is the independent case of Figure 1. Panel (b) varies the 
skewness parameter of the sinh-arcsinh transformation of the terminal log return distribution to study sensitivity 
to skewness of the terminal log return. Panel (c) varies excess kurtosis via dilation. The new system lies above the 
current system across the full range shown in every panel. 

 

4 Annualised tax wedges and extensions 

The analysis has compared three CGT systems in terms of expected CGT burden as a share of 

terminal portfolio value, evaluated at a 30-year horizon. To move from this representation to 

modelling of the economy-wide effects of the three systems, it is useful to convert the multi-

period burden into an annualised effective tax wedge on capital returns; that is, the annual 

reduction in the pre-tax return that would generate the same terminal after-tax value.10 The 

same conversion is also useful in personal financial modelling. Real post-tax rates of return 

on asset holdings are an essential input to household life-cycle saving and spending-rate 

calculations. However, CGT is difficult to incorporate into post-tax return calculations 

 
10 For example, a reduction in the return from 5.0% per year to 4.3% per year represents at tax wedge is 0.7 
percentage points, or 70 basis points. 
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because it is not imposed each year as a tax on the annual capital return. Rather, it is realised 

discretely, when the relevant asset is sold. Expressing the CGT burden as an annualised 

wedge is helpful in this context because it puts the deferred CGT liability into the same units 

as other rate of return assumptions. 

Let 𝐵𝐵 denote the expected CGT burden as a share of terminal portfolio value, and let 𝑇𝑇 

denote the holding period as before. The annualised wedge on capital returns is then: 

𝜏𝜏𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 1 − (1 − 𝐵𝐵)
1
𝑇𝑇 . (6) 

At 𝑇𝑇 = 30, equation (6) provides the annualised wedges reported in Table 1 for both CPI-

centred calibration and the 1% real growth calibration. 

 Table 1. Annualised CGT wedge at T = 30 under three CGT regimes 

Regime 
Wedge  

CPI-centred 
Column [1] 

Wedge  
1% real growth 

Column [2] 
Current nominal gains & 50% discount 49 bp/yr 59 bp/yr 
New indexed/loss-limited 74 bp/yr 98 bp/yr 
Symmetric real-gains system 0 bp/yr 43 bp/yr 
Comparison: new vs current +24 bp/yr +39 bp/yr 
Comparison: symmetric vs current           - 49 bp/yr - 16 bp/yr 
 

The final two rows of Table 1 make two policy-relevant comparisons. The first is the current 

reform: that is, replacing the nominal gains with 50 per cent discount system, with the 

indexed/loss-limited system. Under our central case (column [1], Table 1), this increases the 

annualised capital tax wedge by about 24 basis points per year. Under the 1 per cent real 

growth case (column [2], Table 1), the increase is about 39 basis points per year. The second 

comparison represents an alternative reform: that is, replacing the current system with the 

hypothetical symmetric system. This would reduce the annualised wedge by about 49 basis 

points per year in the CPI-centred case (column [1], Table 1), and by about 16 basis points 

per year in the 1 per cent real-growth case (column [2], Table 1). Sensitivity analysis 

discussed below indicates that these findings are robust to plausible departures from baseline 

assumptions regarding serial correlation, skewness and excess kurtosis in asset returns. 
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Table 2 reports the annualised wedge results for the serial correlation and shape sensitivities 

discussed in Sections 3.4 and 3.5. For each sensitivity, Table 2 reports the expected burden 

under the new system as a share of terminal value, the equivalent annualised wedge from 

equation (6), and the change in that wedge relative to the current system. For reference, the 

first row of Table 2 reproduces from Table 1 the central-case wedge of 74 basis points per year 

under a 30-year holding period, which exceeds the current-system benchmark of 49 basis points 

by 24 basis points. Relative to the central case, mean reversion and negative skewness reduce 

the estimated burden, while momentum, positive skewness and excess kurtosis increase it. 

Moderate negative skewness produces the largest reduction, with the wedge falling to 64 basis 

points per year, but still 14 basis points above that under the current system. Excess kurtosis 

produces the largest increase, raising the wedge to 84 basis points per year. Thus, while the 

magnitude of the burden varies across the sensitivity cases, the qualitative conclusion is 

unchanged: the new system generates a higher tax burden than the current system in each case. 

 

Table 2. Robustness of the 30-year indexed/loss-limited system’s burden (central 

calibration: π=3%, g=0%, T=30, t=0.47, σ=0.30) 

Case Parameter Burden (% 

terminal 

value) 

Wedge 

(bp/yr) 

Change vs 

current 

(bp/yr) 

Central case (independent 

lognormal) 

— 19.9% 74 +24 

Serial correlation: mean reversion V = 0.70 18.2% 67 +17 

Serial correlation: momentum V = 1.30 21.2% 79 +30 

Skewness of log return skew = -0.5 17.4% 64 +14 

Skewness of log return skew = +0.5 22.1% 83 +33 

Excess kurtosis of log return exc. kurt. = 1.0 22.3% 84 +34 

Notes: Burdens are expected CGT liabilities under the new indexed/loss-limited system as a share of terminal 
portfolio value at T = 30. The annualised wedge is computed from equation (6). The final column is the difference 
between the new-system wedge and the current-system wedge (49 basis points per year). The variance ratio V is 
defined in equation (A9.1). Skewness and excess kurtosis refer to the terminal log return and are computed as set 
out in Appendix A.10 and A.11. The current system gives a burden of 13.8 per cent and a wedge of 49 basis points 
per year. The symmetric system gives zero in the CPI-centred case. 
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We plan to undertake two extensions of the analysis presented in this paper. The first is 

sectoral disaggregation. The dispersion parameter 𝜎𝜎 is likely to vary across sectors. For 

example, sectoral data reported by MSCI (2017) show defensive sectors such as consumer 

staples and utilities have historically exhibited lower annualised volatility than more cyclical 

or growth-oriented sectors such as energy, materials and information technology. Applying 

the same ℎ(𝑅𝑅) framework with sector-specific dispersion parameters will produce sector-

specific tax wedges under the new system. Because the mechanism identified in the paper 

applies to personally-held assets, translating these estimates into sectoral capital cost impacts 

will also require data on the sectoral composition of asset ownership by owner type. This is 

important because the CGT treatment of assets held by individuals differs from that applying 

to assets held by superannuation funds and companies.  

The second extension is to introduce the sector-specific wedges into a multi-sectoral general 

equilibrium model such as VURMTAX (Nassios et al. 2019). This would require estimates of 

the system’s impact on post-tax capital costs by sector, taking account of both the within-

sector dispersion of asset returns and asset ownership structure. The general equilibrium 

simulations will produce both differential sectoral impacts and economy-wide aggregate 

effects on output, employment, and household income. This combined analysis would assess 

whether, and to what extent, the personal investor CGT burdens identified in this paper 

translate into broader effects on capital formation, and would quantify the macroeconomic 

effects of replacing one CGT defect (taxation of nominal gains) with another (asymmetric 

taxation of return dispersion). 

 

5 Policy interpretation and concluding remarks 

Four findings emerge from the analysis above. 

First, at the top marginal rate, the current CGT system has a long-run upper bound on the tax 

liability of 23.5 per cent of terminal portfolio value. This limit applies even to an asset that 

merely maintains its purchasing power: the liability then arises solely from accumulated 

inflation.11 This feature of the current CGT system receives little attention in public debate, 

perhaps because the 50 per cent “discount” is often presented simply as a tax concession. 

 
11 This upper bound is a direct function of the asset holder’s personal income tax rate, and hence an upper bound 
given our assumption that t = 47%. 
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Describing the discount in this way implicitly treats full taxation of nominal gains as the 

appropriate CGT benchmark, whereas the discount also provides a rough and incomplete 

offset for the inclusion of inflation in the tax base. Even with the discount, the current CGT 

system can produce large contingent CGT liabilities over long holding periods or under high 

inflation, even when the real gain is zero.  

Second, the new indexed/loss-limited system removes the inflation tax on a single asset that 

rises exactly with CPI, but introduces a different and, as shown above, potentially larger 

distortion for a diversified holding of personally held assets. Our analysis used a share 

portfolio as its example, not only because the case is salient as an example that will likely 

match the circumstances of many share-owning households, but also because its dispersion 

calibration can be based on published estimates of individual equity volatility. However, the 

mechanism applies beyond this example. Wherever individual asset returns are dispersed, the 

asymmetric recognition of real losses can generate a tax penalty arising from cross-sectional 

dispersion in individual asset returns. And at the aggregate economy-wide level, the 

mechanism is relevant to the stock of personally held CGT assets, because CGT is calculated 

asset-by-asset, and thus, across the whole economy, there will be many cases of assets 

experiencing real but not nominal losses that will go unrecognised in aggregate tax 

calculations. 

Third, neither the current system nor the new indexed/loss-limited system insulates the CGT 

burden from the inflation environment. Under the current system, inflation creates nominal 

gains which are then taxed on asset disposal, even when no real gain has occurred. Under the 

new system, the inflation channel is less direct but, over the range examined in Figure 3, 

produces a higher CGT burden than the current system. Indexation raises the gain threshold 

𝐶𝐶, while the loss-recognition threshold remains fixed at the original nominal cost base of 1. 

Hence, higher inflation widens the interval 1 ≤ 𝑅𝑅 ≤ 𝐶𝐶, within which assets have experienced 

real losses but which are not recognised for CGT deduction purposes. To the extent that 

medium-run inflation is itself a policy outcome, the long-run taxation of wealth is determined 

jointly by the statutory CGT regime and the inflation regime. 

Fourth, of the three systems investigated, the symmetric real-gains system is the only one that 

taxes the economic object that capital gains tax is in principle aimed at: the increase in real 

purchasing power of the asset. In the CPI-centred case, the symmetric real gains tax produces 

no CGT liability because there is no real gain. In the case where real capital price growth is 
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positive, the symmetric real gains system taxes only the genuine real component of the asset’s 

price increase. In contrast, the new asymmetric system taxes the same real component, but 

imposes a cross-sectional dispersion penalty by disallowing deduction of real losses that are 

not also nominal losses. 

In conclusion, a move from nominal-gain taxation to indexation is justified only if indexation 

involves symmetric recognition of real losses together with real gains within the capital gains 

tax base. Otherwise, the reform replaces one defect (taxation of nominal gains) with a 

different one (asymmetric treatment of dispersed returns). The cleanest reform path is to tax 

net real gains symmetrically, with real losses fully offsetting real gains at the taxpayer level. 
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Appendix: Calculation of expected CGT burdens 
This appendix sets out the calculations used to produce the figures in the paper, describing how 

the expected tax burden is calculated under each of the three regimes. The appendix uses the 

same notation as the main text. 

Let 𝑅𝑅𝑖𝑖 denote the gross terminal price factor for an individual asset. Thus, if an asset is 

purchased at price 𝑃𝑃𝑖𝑖,0 and sold after 𝑇𝑇 years at price 𝑃𝑃𝑖𝑖,𝑇𝑇, then: 

𝑅𝑅𝑖𝑖 =
𝑃𝑃𝑖𝑖,𝑇𝑇
𝑃𝑃𝑖𝑖,0

. (A1) 

The initial price and tax cost base are normalised to one. Therefore: 

𝑅𝑅𝑖𝑖 − 1, (A2) 

is the nominal capital gain, or nominal capital loss if 𝑅𝑅𝑖𝑖 < 1. 

Let the CPI indexation factor over the same holding period be: 

𝐶𝐶 = (1 + 𝜋𝜋)𝑇𝑇 , (A3) 

where 𝜋𝜋 is the annual CPI inflation rate. The indexed cost base is therefore 𝐶𝐶, and the real 

capital gain per dollar invested in asset i after indexation is: 

𝑅𝑅𝑖𝑖 − 𝐶𝐶. (A4) 

The calculations below express each tax burden as a share of terminal portfolio value. In a large 

equal-weight portfolio, the average terminal portfolio value is 𝐸𝐸[𝑅𝑅]. Hence each expected tax 

liability is divided by 𝐸𝐸[𝑅𝑅]. 

 

A.1 The distribution of terminal asset prices 

As a means to illustrate the impact of asymmetry in the recognition of real gains and losses, 

we assume that terminal price factors  𝑅𝑅𝑖𝑖 are lognormally distributed. This means that the 

logarithm of the terminal price factor is normally distributed: 

ln𝑅𝑅𝑖𝑖 ∼ 𝑁𝑁(𝜇𝜇, 𝑠𝑠2). (A1.1) 

Here, 𝜇𝜇 is the mean of the log terminal price factor, and 𝑠𝑠 is the standard deviation of the log 

terminal price factor over the full holding period. 
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The annual standard deviation of individual-asset log returns is denoted 𝜎𝜎. If annual log-return 

shocks are independent over time, then the 𝑇𝑇-year log-return standard deviation is: 

𝑠𝑠 = 𝜎𝜎√𝑇𝑇. (A1.2) 

This is the usual square-root-of-time rule. For example, if we set annual volatility at 𝜎𝜎 =

0.30, and the holding period at T = 30, then: 

𝑠𝑠 = 0.30√30.      (A1.3) 

The model sets the expected terminal price factor equal to the chosen expected capital-price 

path. In the central CPI-centred case: 

𝐸𝐸[𝑅𝑅] = 𝐶𝐶. (A1.4) 

In the sensitivity case with expected real capital-price growth 𝑔𝑔, the expected terminal price 

factor is: 

𝑀𝑀 = (1 + 𝜋𝜋)𝑇𝑇(1 + 𝑔𝑔)𝑇𝑇 . (A1.5) 

For a lognormal variable: 

𝐸𝐸[𝑅𝑅] = exp �𝜇𝜇 +
1
2
𝑠𝑠2� . (A1.6) 

Therefore, to make the expected terminal price factor equal to 𝑀𝑀, we choose 𝜇𝜇 so that: 

𝑀𝑀 = exp �𝜇𝜇 +
1
2
𝑠𝑠2� . (A1.7) 

 

Taking logs of both sides gives: 

ln𝑀𝑀 = 𝜇𝜇 +
1
2
𝑠𝑠2. (A1.8) 

Rearranging: 

𝜇𝜇 = ln𝑀𝑀 −
1
2
𝑠𝑠2. (A1.9) 
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This adjustment is required to ensure that 𝐸𝐸[𝑅𝑅] = 𝑀𝑀, because the long upper tail of a lognormal 

distribution causes the arithmetic mean 𝐸𝐸[𝑅𝑅] to exceed the median. Setting 𝜇𝜇 = ln 𝑀𝑀 would 

therefore make 𝐸𝐸[𝑅𝑅] greater than 𝑀𝑀. The term −1
2
𝑠𝑠2 corrects for this. 

 

A.2 Current 50 per cent discount system 

Under current Australian CGT arrangements, eligible individuals include 50 per cent of a 

nominal capital gain in taxable income when the asset has been held for more than 12 months. 

Capital losses are applied before the discount. 

For one asset, the nominal capital gain is: 

𝑅𝑅 − 1. (A2.1) 

For a large portfolio, nominal gains and nominal losses are netted before the discount is applied. 

Therefore, the expected net nominal gain of the portfolio is: 

𝐸𝐸[𝑅𝑅 − 1]. (A2.2) 

Using the linearity of expectations: 

𝐸𝐸[𝑅𝑅 − 1] = 𝐸𝐸[𝑅𝑅] − 1. (A2.3) 

If 𝐸𝐸[𝑅𝑅] = 𝑀𝑀, the expected nominal capital gain is: 

𝑀𝑀 − 1. (A2.4) 

The current-law tax liability is therefore: 

0.5𝑡𝑡(𝑀𝑀− 1), (A2.5) 

 

where 𝑡𝑡 is the personal marginal tax rate. 

Dividing by terminal portfolio value 𝑀𝑀, the tax burden as a share of terminal portfolio value 

is: 

Tax𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
Terminal value

=
0.5𝑡𝑡(𝑀𝑀− 1)

𝑀𝑀
. (A2.6) 

 

In the CPI-centred case, 𝑀𝑀 = 𝐶𝐶, so this becomes: 



28 
 

Tax𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
Terminal value

= 0.5𝑡𝑡
𝐶𝐶 − 1
𝐶𝐶

. (A2.7) 

 

This equation demonstrates why the current system taxes inflationary gains. If the asset price 

merely keeps pace with the CPI, then 𝑀𝑀 = 𝐶𝐶. The real capital gain is zero, but the nominal 

capital gain is 𝐶𝐶 − 1, and half of that nominal gain will be taxed if the asset is sold. 

As 𝑇𝑇 becomes very large, 𝐶𝐶 becomes large, and: 

𝐶𝐶 − 1
𝐶𝐶

→ 1. (A2.8) 

 

Therefore, the current-law burden tends to: 

0.5𝑡𝑡. (A2.9) 

 

At 𝑡𝑡 = 47 per cent, this long-run limit is: 

0.5 × 47% = 23.5%. (A2.10) 

A.3 Symmetric real-gains system 

Under a symmetric real-gains tax, the tax base is the net real capital gain. For one asset, the 

real capital gain is: 

𝑅𝑅 − 𝐶𝐶. (A3.1) 

For a large portfolio, the expected net real capital gain is: 

𝐸𝐸[𝑅𝑅 − 𝐶𝐶]. (A3.2) 

 

Using the linearity of expectations: 

𝐸𝐸[𝑅𝑅 − 𝐶𝐶] = 𝐸𝐸[𝑅𝑅] − 𝐶𝐶. (A3.3) 

 

Since 𝐸𝐸[𝑅𝑅] = 𝑀𝑀, the expected real gain is: 

𝑀𝑀 − 𝐶𝐶. (A3.4) 



29 
 

The tax liability under the symmetric system is therefore: 

𝑡𝑡(𝑀𝑀− 𝐶𝐶). (A3.5) 

Dividing by terminal portfolio value 𝑀𝑀: 

Tax𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
Terminal value

= 𝑡𝑡
𝑀𝑀 − 𝐶𝐶
𝑀𝑀

. (A3.6) 

 

In the central CPI-centred case, 𝑀𝑀 = 𝐶𝐶, so: 

Tax𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
Terminal value

= 𝑡𝑡
𝐶𝐶 − 𝐶𝐶
𝐶𝐶

= 0. (A3.7) 

 

Thus, when expected capital-price growth merely keeps pace with CPI, a symmetric real-gains 

tax imposes no CGT burden. If expected capital-price growth exceeds CPI, then 𝑀𝑀 > 𝐶𝐶, and 

the symmetric system taxes the genuine expected real gain. 

 

A.4 The new indexed/loss-limited system 

Under the indexed/loss-limited system, an asset’s tax treatment depends on the value of its 

terminal price factor 𝑅𝑅 relative to two values: (i) the original cost base, 1; and (ii) the indexed 

cost base, 𝐶𝐶. There are three regions in which an asset’s value might fall.  

First, if: 

𝑅𝑅 > 𝐶𝐶, (A4.1) 

the asset has a real capital gain. The recognised tax base is: 

𝑅𝑅 − 𝐶𝐶. (A4.2) 

 

Second, if: 

1 ≤ 𝑅𝑅 ≤ 𝐶𝐶, (A4.3) 

the asset has risen in nominal terms but has not kept pace with the CPI. That is, it has a real 

loss, but not a nominal loss. Under the indexed/loss-limited system, this region contributes zero 

to the tax base. 
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Third, if 𝑅𝑅 < 1 the asset has a nominal capital loss. The recognised loss is the nominal loss: 

𝑅𝑅 − 1. (A4.4) 

Putting these three regions together defines the recognised tax base for one asset as: 

ℎ(𝑅𝑅) = �
𝑅𝑅 − 𝐶𝐶, 𝑅𝑅 > 𝐶𝐶
0, 1 ≤ 𝑅𝑅 ≤ 𝐶𝐶
𝑅𝑅 − 1, 𝑅𝑅 < 1

. (A4.5) 

Thus ℎ(𝑅𝑅) is the recognised capital-gains tax base per dollar of initial cost base. The tax per 

dollar of initial cost base is obtained by multiplying ℎ(𝑅𝑅) by the tax rate 𝑡𝑡. For a large equal-

weight portfolio, the expected recognised tax base is: 

𝐸𝐸[ℎ(𝑅𝑅)]. (A4.6) 

The tax burden under the new system as a share of terminal portfolio value is therefore: 

Tax𝑛𝑛𝑛𝑛𝑛𝑛
Terminal value

= 𝑡𝑡
𝐸𝐸[ℎ(𝑅𝑅)]

𝑀𝑀
. (A4.7) 

 

The remaining task is to calculate 𝐸𝐸[ℎ(𝑅𝑅)]. 

Using the three branches of ℎ(𝑅𝑅): 

𝐸𝐸[ℎ(𝑅𝑅)] =
𝐸𝐸[(𝑅𝑅 − 𝐶𝐶) ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] + 𝐸𝐸�0 ⋅ [𝐻𝐻(𝑅𝑅 − 1) − 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)]� + 𝐸𝐸[(𝑅𝑅 − 1) ∙ 𝐻𝐻(1 − 𝑅𝑅)]. (A4.8) 

 

The middle term is zero, so: 

𝐸𝐸[ℎ(𝑅𝑅)] = 𝐸𝐸[(𝑅𝑅 − 𝐶𝐶) ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] + 𝐸𝐸[(𝑅𝑅 − 1) ∙ 𝐻𝐻(1 − 𝑅𝑅)]. (A4.9) 

 

𝐻𝐻(𝑥𝑥) in (A4.8) and (A4.9) is the Heaviside step function, which is 1 when x > 0, and zero 

otherwise. In the first term on the right-hand side of (A4.9), the Heaviside in the argument of 

the expectation, 𝐻𝐻(𝑅𝑅 − 𝐶𝐶), is therefore equal to one when 𝑅𝑅 > 𝐶𝐶 and zero otherwise. Similarly, 

𝐻𝐻(1 − 𝑅𝑅) equals one when 𝑅𝑅 < 1 and zero otherwise. 

The first term on the RHS of (A4.9) can be expanded as: 

𝐸𝐸[(𝑅𝑅 − 𝐶𝐶) ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] = 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] − 𝐶𝐶 ∙ 𝑃𝑃(𝑅𝑅 > 𝐶𝐶). (A4.10) 
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This says: the expected indexed gain above 𝐶𝐶 equals the expected value of 𝑅𝑅 in the upper tail, 

less 𝐶𝐶 times the probability of being in the upper tail. 

The second term in (A4.9), 𝐸𝐸[(𝑅𝑅 − 1) ∙ 𝐻𝐻(1 − 𝑅𝑅)], can be expanded as: 

𝐸𝐸[(𝑅𝑅 − 1) ∙ 𝐻𝐻(1 − 𝑅𝑅)] = 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(1 − 𝑅𝑅)]− 𝑃𝑃(𝑅𝑅 < 1). (A4.11) 

 

This says: the expected nominal loss below 1 equals the expected value of 𝑅𝑅 in the lower tail, 

less 1 times the probability of being in the lower tail. 

Therefore: 

𝐸𝐸[ℎ(𝑅𝑅)] = �𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] − 𝐶𝐶 ∙ 𝑃𝑃(𝑅𝑅 > 𝐶𝐶)� + �𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(1 − 𝑅𝑅)] − 𝑃𝑃(𝑅𝑅 < 1)�. (A4.12) 

The indexed/loss-limited system’s calculation therefore requires four quantities: 

𝑃𝑃(𝑅𝑅 > 𝐶𝐶), (𝐴𝐴4.13a) 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)], (A4.13b) 

𝑃𝑃(𝑅𝑅 < 1), (A4.13c) 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(1 − 𝑅𝑅)]. (A4.13d) 

These are calculated using the lognormal distribution. 

 

A.5 Probabilities for a lognormal terminal price factor 

By assumption, 𝑅𝑅 is log-normal: 

ln𝑅𝑅 ∼ 𝑁𝑁(𝜇𝜇, 𝑠𝑠2). (A5.1) 

Probabilities involving 𝑅𝑅 can thus be converted into probabilities involving a normal variable. 

For any threshold 𝑎𝑎 > 0 and any assumed distribution for 𝑅𝑅, monotonicity of the natural 

logarithm allows us to write: 

𝑃𝑃(𝑅𝑅 < 𝑎𝑎) = 𝑃𝑃(ln𝑅𝑅 < ln 𝑎𝑎). (A5.2) 

Since ln𝑅𝑅 is normal with mean 𝜇𝜇 and standard deviation 𝑠𝑠, we standardise: 

𝑃𝑃(𝑅𝑅 < 𝑎𝑎) = Φ�
ln 𝑎𝑎 − 𝜇𝜇

𝑠𝑠
� , (A5.3) 
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where Φ(⋅) is the standard normal cumulative distribution function. Thus: 

𝑃𝑃(𝑅𝑅 < 1) = Φ�
ln 1 − 𝜇𝜇

𝑠𝑠
� . (𝐴𝐴5.4) 

Since ln 1 = 0, we find (A4.13c) reduces to: 

𝑃𝑃(𝑅𝑅 < 1) = Φ�
−𝜇𝜇
𝑠𝑠
� . (A5.5) 

Similarly: 

𝑃𝑃(𝑅𝑅 < 𝐶𝐶) = Φ�
ln𝐶𝐶 − 𝜇𝜇

𝑠𝑠
� . (A5.6) 

Therefore (A4.13a) reduces to: 

𝑃𝑃(𝑅𝑅 > 𝐶𝐶) = 1 −Φ�
ln𝐶𝐶 − 𝜇𝜇

𝑠𝑠
� . (A5.7) 

 

These formulas give the probabilities of being in the nominal-loss region and the real-gain 

region. 

 

A.6 Truncated expectations for a lognormal terminal price factor 

The calculation also requires the expected value of 𝑅𝑅 in part of the distribution. For example: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)], (A6.1)

is the average value of 𝑅𝑅, counting only outcomes where 𝑅𝑅 > 𝐶𝐶 and counting zero otherwise. 

For a lognormal variable 𝑅𝑅, we can show that the more general expression 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑎𝑎 − 𝑅𝑅)] 

can be written as: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑎𝑎 − 𝑅𝑅)] = 𝑀𝑀Φ�
ln 𝑎𝑎 − 𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
� , (A6.2) 

where 𝑀𝑀 = 𝐸𝐸[𝑅𝑅]. 12 

 
12 The proof is straightforward. Define R = exp(X), where X ~ N(µ,s2). Then 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑎𝑎 − 𝑅𝑅)] =
∫ 𝑒𝑒𝑥𝑥𝑓𝑓𝑋𝑋(𝑥𝑥)ln 𝑎𝑎
−∞ 𝑑𝑑𝑑𝑑, where 𝑓𝑓𝑋𝑋(𝑥𝑥) is the probability density for a variable with mean µ and variance s2. Combining 

integrands and completing the square, we arrive at the reduced form expression reported in this paper. 
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This formula is akin to the probability formula in the previous section, but it contains an 

additional −𝑠𝑠2 term. In the context of the indexed/loss-limited CGT tax base, this shift arises 

because the tax base itself is shaped by tail outcomes. Higher volatility preserves the median 

but fattens the tails; hence, volatility directly impacts the value of the taxable gains, and the 

value of nominal losses. In this way, the real gains portion of this capital gains tax base, for 

example, behaves similarly to a call option held by the government, and the maths is therefore 

similar. The reason is that we are no longer just calculating the probability of being below a 

threshold. We are calculating the average value of 𝑅𝑅 below that threshold. Larger values of 𝑅𝑅 

receive larger weights, and the −𝑠𝑠2 term accounts for this weighting. 

Using this formula with 𝑎𝑎 = 1: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(1 − 𝑅𝑅)] = 𝑀𝑀Φ�
ln 1 − 𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
� . (A6.3) 

Since ln 1 = 0: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(1 − 𝑅𝑅)] = 𝑀𝑀Φ�
−𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
� . (A6.4) 

For the upper tail, we use the fact that: 

𝐸𝐸[𝑅𝑅] = 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝐶𝐶 − 𝑅𝑅)] + 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)]. (A6.5) 

Therefore: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] = 𝑀𝑀− 𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝐶𝐶 − 𝑅𝑅)]. (A6.6) 

Using the truncated expectation formula: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝐶𝐶 − 𝑅𝑅)] = 𝑀𝑀Φ�
ln𝐶𝐶 − 𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
� . (A6.7) 

So: 

𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)] = 𝑀𝑀 �1 −Φ�
ln𝐶𝐶 − 𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
�� . (A6.8) 

Finally, we substitute these expressions into the indexed/loss-limited system’s tax base: 

𝐸𝐸[ℎ(𝑅𝑅)] = �𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(𝑅𝑅 − 𝐶𝐶)]− 𝐶𝐶 ∙ 𝑃𝑃(𝑅𝑅 > 𝐶𝐶)� + �𝐸𝐸[𝑅𝑅 ∙ 𝐻𝐻(1 − 𝑅𝑅)]− 𝑃𝑃(𝑅𝑅 < 1)�, (A6.9) 

yielding: 
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𝐸𝐸[ℎ(𝑅𝑅)] = �𝑀𝑀 �1 −Φ�
ln𝐶𝐶 − 𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
�� − 𝐶𝐶 �1 −Φ�

ln𝐶𝐶 − 𝜇𝜇
𝑠𝑠

���

+ �𝑀𝑀Φ�
−𝜇𝜇 − 𝑠𝑠2

𝑠𝑠
� − Φ�

−𝜇𝜇
𝑠𝑠
�� . (A6.10)

 

 

Finally, the expected indexed/loss-limited CGT burden as a share of terminal portfolio value 

is: 

Tax𝑛𝑛𝑛𝑛𝑛𝑛
Terminal value

= 𝑡𝑡
𝐸𝐸[ℎ(𝑅𝑅)]

𝑀𝑀
. (A6.11) 

 

A.7 Middle-band probability 

The middle band is the region: 

1 ≤ 𝑅𝑅 ≤ 𝐶𝐶. (A7.1) 

These are assets that have risen in nominal terms but have not kept pace with CPI. They have 

nominal gains but real losses. 

The probability of falling in this middle band is: 

𝑃𝑃(1 ≤ 𝑅𝑅 ≤ 𝐶𝐶) = 𝑃𝑃(𝑅𝑅 ≤ 𝐶𝐶) − 𝑃𝑃(𝑅𝑅 < 1). (A7.2) 

Using the lognormal probability formula: 

𝑃𝑃(1 ≤ 𝑅𝑅 ≤ 𝐶𝐶) = Φ�
ln𝐶𝐶 − 𝜇𝜇

𝑠𝑠
� − Φ�

−𝜇𝜇
𝑠𝑠
� . (A7.3) 

This equation helps to explain the source of the distortion. As this middle-band probability 

rises, a larger part of the distribution comprises assets that have experienced real losses but 

which are not recognised in the tax base. 
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A.8 Annualised wedge 

The figures report CGT burdens as a share of terminal portfolio value. To allow for comparison 

with annual capital-cost wedges, in Section 4 of the paper we convert the multi-period burdens 

into equivalent annual wedges. 

Let 𝐵𝐵 be the CGT burden as a share of terminal portfolio value. Then the investor retains: 

1 − 𝐵𝐵, (A8.1) 

of the terminal value after CGT. 

The equivalent annual retention factor over 𝑇𝑇 years is: 

(1 − 𝐵𝐵)
1
𝑇𝑇 . (A8.2) 

Therefore the equivalent annual wedge is: 

𝜏𝜏𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 1 − (1 − 𝐵𝐵)
1
𝑇𝑇 . (A8.3) 

For example, if the terminal burden is 𝐵𝐵 = 0.199 over 𝑇𝑇 = 30 years, then: 

𝜏𝜏𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 1 − (1 − 0.199)
1
30. (A8.4) 

This expresses the multi-period tax burden as a constant annual proportional tax wedge. 

 

A.9 Serial correlation: variance-ratio adjustment 

Equation (A1.2) sets the standard deviation of the terminal log price factor under the 

assumption that annual log returns are independent over time. In this appendix, we relax that 

assumption by introducing a variance ratio 𝑉𝑉, defined as the ratio of the actual variance of the 

𝑇𝑇-year log return to the variance implied by the independent case: 

𝑠𝑠 = 𝜎𝜎√𝑇𝑇 ∙ 𝑉𝑉. (A9.1) 

When 𝑉𝑉 = 1, equation (A9.1) reduces to equation (A1.2), and the calculation is identical to 

that of Section 3. When 𝑉𝑉 < 1, the terminal log price factor is less dispersed than in the 

independent case, representing mean reversion. When 𝑉𝑉 > 1, it is more dispersed, representing 

momentum. All subsequent expressions in Sections A.5 and A.6 are unchanged, with 𝑠𝑠 given 
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by (A9.1) in place of (A1.2). That is, the variance ratio enters the indexed/loss-limited system 

burden only through the standard deviation of the terminal log price factor. Hence, the effect 

of serial correlation is summarised by a single parameter: 𝑉𝑉. The burden under any 𝑉𝑉 is then 

obtained by substituting (A9.1) into (A6.10). A value of 𝑉𝑉 below one reduces the expected 

burden under the new system. However, over the range examined, the burden under the new 

system remains higher than that under the current system. 

 

A.10 Skewness of the terminal log price factor 

Section A.5 assumes that the terminal log price factor is normally distributed. We now allow 

the distribution to be skewed. To do this, we replace the normal distribution of the log price 

factor with a distribution that includes a skewness parameter, while keeping the variance of the 

log price factor and the expected terminal price factor unchanged. Let 𝑋𝑋 denote the standardised 

log price factor, with mean zero and unit variance, generated by a sinh-arcsinh transform of a 

standard normal variable 𝑈𝑈: 

𝑋𝑋 = sinh(arcsinh(𝑈𝑈) + 𝜀𝜀) , (A10.1) 

where 𝜀𝜀 is a skewness parameter, and 𝑋𝑋 is then standardised to zero mean and unit variance. 

When 𝜀𝜀 = 0, 𝑋𝑋 is standard normal and the calculation reduces to that of Section A.5. A positive 

𝜀𝜀 produces positive skew, and a negative 𝜀𝜀 produces negative skew. The log price factor is then 

ln𝑅𝑅 = 𝜇𝜇 + 𝑠𝑠 ∙ 𝑋𝑋, with 𝜇𝜇 chosen so that 𝐸𝐸[𝑅𝑅] = 𝑀𝑀. For a non-normal 𝑋𝑋 this requires 𝜇𝜇 =

ln𝑀𝑀− ln(𝐸𝐸[𝑒𝑒𝑠𝑠𝑠𝑠]). Equation (A1.9) is the special case that applies when 𝑋𝑋 is standard normal. 

The four quantities in (A4.13) are evaluated under this distribution. They no longer admit the 

closed forms of Section A.6, because the standardised variable is no longer normal. They are 

instead evaluated by numerical integration over the distribution of 𝑈𝑈. The indexed/loss-limited 

system burden then follows from (A4.7). 

At 𝑇𝑇 = 30, with the central calibration, the expected burden under the new system rises 

monotonically with the skew of the terminal log price factor. It exceeds the current-system 

burden for all values of the skew above approximately -1.2. The skew of an individual security 

return is positive, because the idiosyncratic component, which dominates the individual return, 

is positively skewed. Hence, the relevant range lies above the threshold at which the ranking 

would change, and the lognormal case understates the indexed/loss-limited system burden 

relative to a positively skewed alternative. 
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A.11 Excess kurtosis of the terminal log price factor 

Fat tails are introduced through a similar transformation. Specifically, the tail parameter 𝛿𝛿 

changes the dilation of the distribution, fattening both tails symmetrically while holding 

skewness at zero: 

𝑋𝑋 = sinh�
arcsinh(𝑈𝑈)

𝛿𝛿
� , (A11.1) 

where 𝛿𝛿 < 1 produces excess kurtosis and 𝛿𝛿 = 1 reduces to the normal case. As in Section 

A.10, 𝑋𝑋 is standardised to zero mean and unit variance, and the log price factor is ln𝑅𝑅 = 𝜇𝜇 +

𝑠𝑠 ∙ 𝑋𝑋 with 𝜇𝜇 chosen so that 𝐸𝐸[𝑅𝑅] = 𝑀𝑀, and the four quantities in (A4.13) are evaluated by 

numerical integration.  

Under the indexed/loss-limited system, symmetric fattening of the tails adds more to the 

recognised upper tail than to the recognised lower tail in the calibration examined here. Hence, 

excess kurtosis raises the expected burden under the new system and widens the gap over the 

current system. Evaluated jointly, the skew and kurtosis adjustments of (A10.1) and (A11.1) 

combine in a single transform with both parameters active, and their joint effect on the expected 

burden is approximately the sum of their separate effects. 
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