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Abstract 

We model the tax drag from active funds management based on reported monthly holdings of active 
equity funds. Tax drag erodes 65% of the 0.74% excess return in Broad Market funds, but only 21% 
of the 1.80% excess return in Small-Cap funds for Australian superannuation (pension) fund 
investors. Tax drag varies with investment style; market state, and is most detrimental during bull 
markets; and fund turnover. For high-income individual investors, tax drag is exacerbated to the 
extent that active management only generates meaningful after-tax excess return for Small-Cap funds 
of certain styles. 
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1. Introduction

The question of whether active management adds value remains a contentious issue in industry as 

well as academic research. However, there has been much evidence over the past decade that active 

Australian equity managers have been able to generate value for clients on a pre-tax basis (Pinnuck 

(2003), Gallagher and Looi (2006); Chen et al. (2010); Bennett et al. (2016)). We add to this literature 

by investigating whether the added value translates to investors an after-tax basis.  We do so using a 

unique database of monthly portfolio holdings to simulate both pre-tax and after-tax excess returns 

relative to benchmark indices for actively managed Australian equity funds, while also accounting for 

the associated tax effects incurred by different types of taxable investors. We evaluate how after-tax 

excess returns generated by active management vary with stock size segment, investment style, 

market state, turnover and investor tax status. We find that tax effects can negate the value 

proposition offered by some actively managed funds; while excess returns may still be available from 

certain classes of funds for some investors.  

Our prime focus is Australian superannuation funds, which managed A$2.4 trillion at December 

2016, amounting to 77% of the total Australian managed funds industry, with 25%-30% invested in 

domestic equities.1 Mandatory superannuation participation means that most Australians are invested 

in Australian equities via their pension funds, making the concessional superannuation tax rate (15% 

on income and short-term capital gains, 10% on long-term capital gains)  broadly applicable to the 

general public. We also estimate tax effects for individuals on the top marginal tax rate of 47%. This 

captures the upper range for tax effects incurred by fund investors, and comments on robustness to 

higher tax rates.  

1 Source: Australian Bureau of Statistics, Catalogue 5655.0 Managed Funds, Australia 
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Our method involves simulating pre-tax and after-tax returns for both active equity funds and index 

benchmarks by tracking reported portfolio rebalancing activities and market events such as dividend 

distributions. This method allows estimation of tax effects, which are not publicly reported for 

Australian funds. Deriving the tax liabilities associated with holding the benchmark reveals how the 

active decisions of fund managers generate both marginal capital gains tax (CGT) related to 

additional turnover, and marginal income tax arising from preference for dividends and imputation 

credits. Our primary measure of the value of active management in Australian equities is return in 

excess of the index, which we denote ‘excess return’.   

Our database includes monthly portfolio holdings of 207 long-only active Australian equity funds 

covering the period 1st July 2000 to 31st December 2010. Use of monthly stock holdings offers strong 

advantages over inferring tax impacts through theoretical analysis2 or simulations based on 

constructed portfolios,3 which may not fully capture tax effects incurred within real-life portfolios. 

Examination of holdings-based data also offers advantages over examining reported returns and tax 

distributions,4 as it directly identifies the components of both pre-tax returns and associated tax 

effects. For instance, we can estimate effects related to dividend imputation, and calculate unrealised 

capital gains.  

We separate active equity funds into two broad segments of Broad Market and Small-Cap, and six 

style groups within each segment of Neutral, Value, Growth, GARP (Growth At a Reasonable 

Price), Quant and Undeclared. Our unique study uncovers considerable variation in excess return 

and tax effects across groups. Broad Market funds not only earn lower pre-tax excess returns than 

2 See Constantinides (1984), Jeffrey and Arnott (1993), and Dammon and Spatt (1996). 
3 Authors that simulate tax effects for hypothetical portfolios include Dickson, Shoven and Sialm (2000), Berkin and Ye 
(2003), Horvitz and Wilcox (2003), Stein, Vadlamudi and Bouchey (2008), Israel and Moskowitz (2010) and Bergstresser 
and Pontiff (2013). 
4 See Dickson and Shoven (1995); Longmeier and Wotherspoon (2006); Arnott, Berkin and Bouchey (2011); and Sialm 
and Zhang (2015). 
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Small-Cap funds (0.74% p.a. versus 1.80% p.a.), but also have a much higher proportion of their 

excess return eroded by taxes (65% versus 21%). The net result is that Broad Market funds generate 

insignificant after-tax excess return of only 0.26% p.a. on average; while Small-Cap funds deliver 

significant after-tax excess return of 1.43% p.a.  

Across funds of differing investment styles, the general theme we document is that pre-tax excess 

returns vary considerably more than the marginal tax drag, so that funds that deliver higher pre-tax 

excess return continue to do so after-tax. For example, Broad Market Value funds generate 1.37% 

pre-tax excess return but lose only 0.43% (31%) to tax drag, leaving significantly positive after-tax 

excess return of 0.95% p.a. However, Growth funds generate only 0.36% in pre-tax excess return. 

but lose 0.44% (121%) to tax drag, resulting in after-tax excess return of -0.08% p.a. Across the fund 

styles, significantly positive after-tax excess returns are delivered by Value and GARP funds in the 

Broad Market segment; and by Neutral, Value, GARP and Quant funds in the Small-Cap segment. 

Growth funds deliver negative after-tax excess return in both segments. Examination of unrealised 

capital gains at the end of the analysis period suggests that the performance conclusions would 

broadly hold on a liquidation basis, except perhaps for those groups generating modest after-tax 

excess returns such as Small-Cap Value and Broad Market funds overall. 

We find that both active fund performance and tax effects vary with market conditions. Broad 

Market funds generate significantly positive pre-tax excess return both in the bull market, prior to the 

Global Financial Crisis (GFC), and also in the subsequent recovery phase; but generate insignificantly 

negative pre-tax excess return during the GFC bear market. However, tax effects predominantly 

related to CGT completely erode excess returns during the bull market, resulting in no benefit after-

tax. Similarly, Small-Cap funds generate significant after-tax excess returns during the bear and 

recovery states, but not during the bull market when their significant pre-tax excess return is 
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substantially eroded by CGT. These findings suggest that active management adds more value after-

tax in weak markets, and may struggle to add value during bull markets due to the greater likelihood 

of realised capital gains. This conclusion is reinforced by estimates of unrealised capital gains, which 

are largest at the end of the bull phase, while carry-over capital losses are evident at the end of the 

bear market.  

Sorting funds into turnover groups uncovers a complex relation between fund performance, tax 

impacts and trading activity. While the highest turnover funds tend to generate both lower pre-tax 

and after-tax excess returns than the lowest turnover funds, the relation between turnover and after-

tax excess return is far from monotonic. In the Broad Market segment, the greatest after-tax excess 

return is generated by funds ranked in the second lowest turnover quintile; while the lowest after-tax 

excess return emerges for funds in the middle quintile. Overall, there appears to be no 

straightforward linear relation between turnover and the net value realised by investors; and some of 

the output in our study suggests that low turnover may coincide with factors such as poor stock 

selection, or otherwise a failure to sell losing positions in a timely manner. 

Lastly, we find that the tax drag from active equity management is greatly exacerbated for individuals 

represented in the highest tax bracket. These investors sacrifice 162% of pre-tax excess return in 

Broad Market funds as a result of tax drag, resulting in significantly negative average after-tax excess 

return of -0.46% p.a. In the Small-Cap segment, pre-tax excess returns are eroded by 74%, leaving 

insignificantly positive after-tax excess return of 0.46% p.a. Only Small-Cap GARP and Small-Cap 

Quant funds delivered significantly positive after-tax excess return for investors represented by the 

top marginal tax rate. In addition, unrealised capital gains hold greater potential to reduce after-tax 

returns for high-tax individuals. These findings confirm that the value of active management depends 
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on the tax status of the investor, and that higher taxed investors may find it difficult to generate 

excess returns through utilising active funds.  

In this study we make three main contributions to the literature. First, most research into tax effects 

has focused on the US market,5 and hence may not translate to other international markets. We 

directly investigate after-tax returns for Australian investors given both its unique and specific 

taxation regime, including a full dividend imputation system,6 conditioned on the pre-tax 

performance delivered by Australian equity funds. Second, we use portfolio holdings data along with 

simulation methods to extract the components of pre-tax and after-tax performance relative to 

benchmark indices. Essentially, we look inside of real portfolios to estimate how realised after-tax 

excess returns are generated from income, capital gains and their related tax effects, including 

imputation credits; and also calculate unrealised capital gains. Third, an examination of after-tax 

performance across market states does not appear to have been formally addressed within the 

literature. We confirm the assertion that active management tends to be much less effective in bull 

market regimes. 

Our research directly comments on the proposed value of active management regarding whether any 

value created depends on the particular fund and the investor’s tax position. We have not accounted 

for management fees, but these too can vary considerably across investors. Overall, we find that the 

case for active management depends on a range of factors, including how the portfolio is managed 

(e.g. manager skill, style, possibly turnover rate); the market environment (e.g. market state); and 

most importantly, the investor-types themselves (e.g. tax status, the fees they might ultimately pay).  

5 This body of literature includes: Jeffrey and Arnott (1993); Dickson and Shoven (1995); Arnott, Berkin and Ye (2000, 
2001); Dickson et al. (2000); Longmeier and Wotherspoon (2006); Israel and Moskowitz (2010); Arnott, Berkin and 
Bouchey (2011); Bergstresser and Pontiff (2013); and Sialm and Zhang (2015). 
6 Australia’s imputation system provides a full tax credit to shareholders for the domestic corporate taxes paid on the 
profits from which the dividends are distributed. Imputation credits are applied at the corporate tax rate of 30%, meaning 
that superannuation funds benefit from a net tax credit of 15% on ‘fully franked’ dividends at a 15% income tax rate.  
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The paper is organized as follows. Section 2 provides a review of the literature. Section 3 details the 

data. Section 4 outlines the simulation method. Section 5 reports the results. Section 6 discusses the 

findings, including caveats around the analysis. Section 7 presents our conclusions. 

2. Background

Many studies consider whether active fund managers can beat passive indices, with those examining 

holdings or trades tending to find that active managers do indeed exhibit some skill.7 However, most 

studies use pre-tax returns as their measure of performance. This creates a disconnect with actual 

after-tax returns received by investors. Tax effects for actively managed funds have been examined 

for the US within theoretical, simulated and empirical contexts by researchers such as: Jeffrey and 

Arnott (1993), Dickson and Shoven (1995), Arnott, Berkin and Ye (2000, 2001), Dickson et al. 

(2000), Longmeier and Wotherspoon (2006), Stein, Vadlamudi and Bouchey (2008), Israel and 

Moskowitz (2010), Bergstresser and Pontiff (2013) and Sialm and Zhang (2015). These studies show 

that variations in tax efficiency can have a significant impact on the after-tax performance. In some 

cases, taxes completely erode any pre-tax advantage funds have over their passive benchmarks. A key 

question is whether US-based findings can be generalised to other countries, given variations in tax 

systems, and possibly the performance of active managers due to differences in market efficiency.    

Against this background, there is limited academic literature on tax effects for Australian active 

funds. A couple of studies have examined how tax influences the investment decisions of equity 

funds. Fong, Gallagher, Lau and Swan (2009) investigate the impact of the introduction of a 50% tax 

discount for capital gains on assets held for at least one year. Ainsworth, Fong, Gallagher and 

Partington (2016) show that active equity funds are not motivated to capture imputation credits 

7 See for example Wermers (2000), Pinnuck (2003), Gallagher and Looi (2006), and Chen et al. (2010). 
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through their trades, but rather seek to generate capital gains from opportunistic trading around the 

ex-dividend date.8 However, no Australian studies examine after-tax fund returns. This is largely due 

the absence of data, as after-tax returns are not required to be reported in Australia. Further, tax 

effects are not incurred within pooled equity funds, but are rather distributed to investors to include 

in their own tax returns. These tax distributions are not generally available. Our study is not only the 

first to focus on after-tax returns for Australian equity funds.    

The methods we employ draw on the existing literature. Simulation methods have been used by 

authors such as Dickson, Shoven and Sialm (2000), Berkin and Ye (2003), Horvitz and Wilcox 

(2003), Stein, Vadlamudi and Bouchey (2008), Israel and Moskowitz (2010) and Bergstresser and 

Pontiff (2013) to examine the tax efficiency of certain investment strategies. Our measures of tax 

effects reflect those employed in US studies, and include after-tax returns and estimates of tax 

efficiency. In terms of the latter, tax impact is commonly used due to its simplicity, and is calculated 

as the pre-tax return minus the after-tax return.9 Stein (1999) develops tax alpha, calculated as the 

pre-tax excess return minus the after-tax excess return, to separate the value added through tax 

management. Israel and Moskowitz (2010) and Bergstresser and Pontiff (2013) use effective tax rates 

calculated as tax impact divided by the pre-tax return, which indicates the percentage of pre-tax 

return that is given up to taxes. We draw on these measures, but reframe them in terms of excess 

returns.  

We consider the relation between excess return, tax and two fund characteristics – style and 

turnover. After-tax performance associated with Size, Value, Growth and Momentum are 

investigated across a range of US studies with mixed findings, including Longmeier and 

8 These results are largely attributable to unit trusts, which are pass-through entities for tax purposes. By contrast, we 
assume a superannuation fund, which is a tax-paying investment vehicle. 
9 See Stein (1999), Longmeier and Wotherspoon (2006), Brunel (2000), Gannon and Blum (2006), Arnott et al. (2011), 
Israel and Moskowitz (2010) and Bergstresser and Pontiff (2013). 
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Wotherspoon (2006), Arnott, Berkin and Bouchey (2011) Israel and Moskowitz (2010), Bergstresser 

and Pontiff (2013) and Sialm and Zhang (2015). Regarding turnover, the conventional view that it is 

negatively correlated with tax efficiency10 is not always supported by the research. For instance, 

Jeffrey and Arnott (1993) find tax consequences to be a non-linear function of portfolio turnover; 

while Longmeier and Wotherspoon (2006) and Arnott et al. (2011) generate conflicting results from 

regressing after-tax excess returns on portfolio turnover. We add to this body of work by examining 

these issues in an Australian context.  

Finally, our examination of the variation in tax effects across market states appears to extend the tax 

literature. Longmeier and Wotherspoon (2006) argue that after-tax active returns should be less 

favorable in up-markets. We believe that we are the first to provide some support for this 

contention, by showing that CGT effects primarily act to reduce excess returns during the bull 

market.  

3. Data

Monthly equity holdings for Australian long-only active equity funds from July 2000 to December 

2010 were sourced from the Russell Investments (‘Russell’) research database. We draw from the 

Russell database information on monthly stockholdings and self-declared investment styles. 

However, the database does not include derivative positions, cash holdings or cash flows.11 Style 

categories are tailored to the Australian market, with managers self-declaring their appropriate 

category under guidance from Russell researchers. The database identifies five active style categories: 

10 The purported tax benefits of lower turnover are related to tax deferral and differences between short-term and long-
term capital gain taxes. For example, see Horan and Adler (2009) and Horvitz and Wilcox (2003). 
11 These other portfolio exposures are usually immaterial, e.g. see Pinnuck (2003).  
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GARP (Growth-at-a-Reasonable-Price),12 Growth, (style) Neutral, Quant (model-driven)13 and Value. 

Funds that do not fit into any of these groups are denoted as ‘Undeclared”.  

Table 1 presents summary statistics for the data. The sample is detailed by year in Panel A and by 

style in Panel B. Over the 10-year period, the sample covers a total of 207 active equity funds, 

commencing with 37 funds in 2000 and peaking at 138 funds in 2009. Funds under A$5 million in 

total net assets are omitted from the sample. Funds on average held 56 stocks in the portfolio, and 

had total net assets of $A422 million. Average portfolio turnover ranges from a low of 41.5% in 

2006, to a high of 65.8% in 2009. The sample comprises 171 Broad Market funds and 36 Small-Cap 

funds: the latter are typically mandated to invest outside the top 100 stocks by market capitalization, 

but some may have flexibility around this requirement. The Broad Market segment contains a 

reasonable exposure to funds of each style, ranging from a minimum of 20 for Growth to a 

maximum of 43 for Value. Style representation is much thinner in the Small-Cap segment, ranging 

from only 2 Quant and 3 GARP funds up to 11 Neutral funds.  

[INSERT TABLE 1] 

While we cannot rule out survivorship bias and selection bias, the potential is limited by the fact that 

Russell attempts to maintain comprehensive coverage of the universe of Australian equity funds14 

with no minimum survival requirement for inclusion in the database. Bennett et al. (2016) adopt the 

method of Ainsworth, Gallagher and Gardner (2007) for gauging the potential for selection bias by 

estimating the performance differential between new entrants and pre-existing funds within the 

Russell universe. The estimated differential of 4.8 basis points per month represents an upper limit 

12 GARP funds tend to favor stocks with growth attributes, but also consider valuations. 
13 Quant funds are funds that use quantitative research and computer models to select securities.  
14 Maintaining a comprehensive real-time record of all managers is feasible in Australia as it is a relatively small market 
with a limited number of managers. Nevertheless, it is possible that the sample may not be fully comprehensive to the 
extent that some managers do not report data such as portfolio holdings to Russell. 
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for potential selection bias, bearing in mind that there may be other reasons why newly started funds 

could outperform pre-existing funds (e.g. benefits of smaller size, and differences in ownership 

structure such as boutiques).  

We merge the Russell data with SIRCA’s SPPR (Share Price and Price Relative) database for stock 

prices, returns, dividends, and franking ratios. Further, we also use the Aspect Huntley database for 

financial statement information. To construct our passive benchmarks, we use historical constituent 

stocks and weights for the S&P/ASX300 index. This was manually extracted from Standard and 

Poor’s website prior to it being removed. We use the universe of stocks ranked 101 through 300 to 

form an “S&P/ASX Small Ordinaries” index as a benchmark for Small-Cap funds. 

4. Research Design

Our general approach is initially described and discussed, followed by details on the calculation 

methods. 

4.1. General Approach 

Our approach involves simulating the evolution of the portfolio of each fund by tracking dollar-

value changes in separate accounts for accrued dividends, capital growth, income tax, capital gains 

tax and imputation credits. Dollar values are aggregated in order to estimate portfolio returns. 

Simulated portfolios are rebalanced at the end of each month by imputing trades as the net 

difference between the simulated portfolio holdings and reported monthly holdings. An equivalent 

method is used with respect to the benchmark indices. 

The simulation commences by assuming that the initial portfolio positions are acquired on the 

initialization date. This establishes the initial tax base for all positions. The simulation algorithm then 
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iteratively applies market events to a simulated portfolio on a daily basis, including collecting 

dividends and adjusting for other events such as dilutions arising from new issues. At each month-

end, accrued cash, stock positions and taxes are aggregated to form an interim simulated portfolio, 

which is compared with the updated fund holdings information. The portfolio is then rebalanced by 

executing the trades required to align the simulated portfolio with the reported portfolio holdings at 

month-end prices. Since fund flow data is not available for our sample, we infer a net cash flow in 

each month equal to the trade imbalance. We also assume that tax liabilities are paid when they are 

incurred, i.e. we do not allow for any deferral of taxes. This may lead to temporary differences when 

capital gains are offset against subsequent capital losses; however, these effects should reverse over 

the longer-term. 

Since the cost-base and holding period cannot be reliably established when a fund initially enters the 

sample, funds are “burned in” for 12 months (i.e. rebalancing is simulated for the first year, but the 

outcomes are not incorporated in the results). We chose an exclusion period of 12 months as a 

reasonable compromise between retaining enough observations to make statistically valid inferences, 

and ensuring sufficient history to establish a cost base. Further, a minimum “burn-in” of 12 months 

is required to accurately establish whether short-term or long-term CGT should be applied to any 

sales of the initial holdings. We also extend the “burn-in” period to 24 months as part of the 

robustness check around our main results. 

In order to aggregate observations on a pooled basis, we calculate changes within each month for 

each fund’s set of accounts. Analysis is based on log changes so that the averages across the pooled 

sample are representative of compound returns. We convert monthly log changes into annualized 

arithmetic returns for reporting. Our prime unit of observation is the equally-weighted average of 

returns and return contributions for funds in the sample for a month. Thus our results reflect the 
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experience of an investor that is equally exposed to all available funds during each month, 

rebalancing this notional portfolio on a monthly basis. Funds are therefore more highly represented 

in the results if they have a longer data history. Our statistical tests are based around the time series 

of the monthly estimates.  

The results focus on the difference between the returns and taxes accrued by actively managed 

portfolios versus those for the rebalanced index portfolios. We denote this difference as ‘excess 

return’, although observe that it reflects benchmark-relative return without any risk adjustment.15 

Pre-tax excess return is the difference between the simulated pre-tax fund and pre-tax index returns, 

while after-tax excess return is the difference between the simulated after-tax fund and after-tax 

index return. This approach is more useful for evaluating the value added from active management 

rather than examining the returns and tax effects in absolute terms. It implicitly adopts passive 

investment in the index as a benchmark, on the basis that this offers a viable alternative to actively 

managed funds.16 To establish statistical significance between active and passive investments, we use 

a matched two-sample t-test to compare the difference between log monthly-changes in each 

portfolio account and the corresponding account in the benchmark portfolio.  

Our method may not recover realised portfolio returns for a number of reasons. Due to fund 

holdings data being constrained to month-end portfolio snapshots, we are not able to measure the 

effects of interim trading within the month. Inferred trades could result in either overestimating or 

underestimating the true performance and tax impacts of interim trading, depending on how they 

differ from actual trades (including any market impact). For example, failure to observe actual 

15 Adjusting for risk is difficult given the focus on evaluating after-tax fund returns relative to taxed benchmarks, as this 
would require calculating after-tax returns for factor-mimicking portfolios. The latter are constructs rather than investible 
strategies, and are constantly rebalanced which imply significant tax effects. 
16 Passive investment in the index can occur either through index-replicating mutual funds, or Exchanged Traded Funds. 
It is worth noting that passive style indexed funds are not widely available in Australia. For instance, Vanguard Australian 
only offers an Australian Shares High Yield fund on its menu in addition to its standard Australian equities index 
products as at the date of writing (see https://www.vanguardinvestments.com.au/).  
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transactions could lead to the underestimation of trading contributions, if indeed trading skill exists. 

On the other hand, failure to allow for market impact might contribute to the overestimation of any 

contribution from trading. For instance, Chen, Gallagher and Warren (2016) examine data for 

Australian equity funds, and find that interim trading returns may contribute an additional 0.4% p.a. 

to funds’ pre-tax excess return with minimal net tax impact. Further, our imputed trades do not allow 

for any market impact (which would vary with the specific trade algorithm implemented). Our 

method also does not account for actual cash flows, as reliable data on cash flow and actual cash held 

by funds is not available. Finally, we do not consider the impact from un-invested cash holdings, 

which would have a dampening impact on total fund returns in rising markets and the converse in 

declining markets. 

While there may be scope for some small estimation bias in our method, it nevertheless provides a 

solid foundation with regard to our prime objective of evaluating the impact of tax effects on fund 

performance relative to a passive index. In particular, we note that our pre-tax and after-tax fund 

return estimates embed the same underlying portfolio holdings and transaction assumptions. Further, 

our use of monthly holdings data represents a significant improvement upon prior studies that rely 

on quarterly portfolio snapshots, and is effective for revealing systematic differences in the way 

funds generate excess return and incur tax liabilities. 

4.2. Dividends 

For the simulated portfolios, the dividend yield within each month is given by the summed dollar 

value of dividends paid on stocks within the portfolio on each day, divided by the total equity value 

of the portfolio at the close of trading for the previous month-end: 

13
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log , ,

∈∈

 (1) 

  Dividend yield within month  

,   Units of stock  held in the portfolio  on day  

,   Dividend per share of stock  on day  

  Portfolio value at the prior month-end 

4.3. Imputation Credits 

The value of imputation credits accrued each month is calculated as the sum of realised imputation 

credits paid on stocks within the portfolio on each day, divided by the total equity value of the 

portfolio at the close of trading for the previous month-end. In order for an imputation credit to be 

realised, the underlying stock must be held for a minimum of 45 days around the dividend date. 

Furthermore, we follow the Australian Tax Office’s requirement that the 45-day rule be calculated 

based on LIFO accounting of purchased stock lots.17 Portfolio calculations are based on equation (2), 

with equation (3) describing the estimation of available franking credits yield per company holding. 

log , ,

∈∈

 (2) 

  Franking credit yield within month T 

,   Value of franking credits per share, as defined below: 

,
, 	 	
1 ,  (3) 

  Company tax rate (30% during the analysis period)

17 We disregard the minimum threshold of AU$5000 for the value of franking credits when determining when to apply 
the rule (for simplicity). We also ignore the possibility that the ordinary risks associated with holding a stock might have 

been mitigated by more than 70% due to hedging derivatives (due to lack of derivatives data). 
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,   Proportion of franking credits paid out

  Equals 1 if the 45-day holding rule is satisfied, or 0 otherwise 

4.4. Gross Income Tax 

On each dividend event, the income tax rate is applied to the summed value of the dividend and any 

attached imputation credits, multiplied by the units of the dividend-paying stock held in the portfolio 

on the dividend date. The accrued tax within each month is calculated as a proportion of the 

portfolio value at the prior month-end. 

log , , ,

∈∈

 (4) 

  Gross income tax within month   

  Income tax rate 

4.5. Capital Gains Tax (CGT) Paid 

On each transaction event that results in a capital gain or loss, we establish whether CGT is payable 

using the following procedure, consistent with the rules imposed by the Australian Tax Office: 

1. If a capital loss is realised, we add it to any existing capital losses, and carry them forward.

2. If a capital gain is realised, we offset it against any existing carry-forward capital losses.

3. When a net capital gain is incurred, we apply the appropriate tax rate, and accumulate the

capital gains tax to the CGT Paid account.

a. If the asset is held for less than one year, apply the full CGT rate.

b. If the asset is held for more than one year, apply the discounted CGT rate.
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We use a continuous CGT tracking procedure. In order to determine the tax base for CGT 

calculations, we assume a Highest-In-First-Out (HIFO) system of tax lot management, whereby the 

most expensive lot is selected to be sold in order to minimize CGT realisations. We make the further 

assumption that each portfolio is initiated with no accrued capital gains or losses, since no data is 

available. The capital gains tax paid ( ) is calculated as a proportion of the portfolio value at the 

end of the prior month. 

4.6. Tax Rates 

Our core analysis models taxation effects from the perspective of an Australian superannuation 

funds, which pay a 15% tax rate on income and short-term capital gains, and a 10% tax rate on long-

term capital gains. We also evaluate the results from the perspective of an Australian individual 

investor, where we use the top marginal tax rate at the time of analysis of 47% reflecting the top 

marginal income tax rate of 45% plus the 2% Medicare levy.;18 This rate applies to income and short-

term capital gains, with long-term capital gains attracting a 50% discount.  The following tax rates are 

applied:   

Superannuation 
Fund 

Individual 
Investor 

Capital gains tax rate—short-term (less than 12 months): 15% 47% 

Capital gains tax rate—long-term (12-months or more):  10% 23.5% 

Tax on regular income, i.e. gross dividends: 15% 47% 

Under the Australian tax system, imputation credits attached to dividends received can be considered 

as a prepayment of taxation for domestic tax-paying recipients at the rate of 30%.19 The effect is that 

18 We do not consider the Temporary Budget Repair Levy, in effect at the time of writing, as this does not represent an 
ongoing tax liability. We also do not apply the Medicare Levy Surcharge (1.5% for individuals with taxable income over 
$140,000) as individuals are exempt if they have private health insurance. 
19 The 30% reflects the corporate tax rate (for large companies, with turnover in excess of A$2 million), and represents 
the rate that is applied to the pre-tax profits out of which the fully-franked portion of dividends is paid. 
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imputation credits deliver a tax credit for superannuation funds. However, imputation credits are 

only available to domestic investors who hold the stock at risk for at least 45 days around the 

dividend date. We find no evidence of funds substantially breaching the 45-day rule in their trading.  

4.7. Inferred Cash Flows 

Funds in our sample periodically receive cash inflows from additional contributions by investors, or 

experience drawdowns to service liquidity requirements. Our dataset does not contain information 

on the timing and value of these cash flows. In order to minimize the effect of cash flows from 

inferred portfolio returns, we calculate a hypothetical cash flow each month equal to the difference 

between cash spent on the purchase of shares and cash received from dividends and the sale of 

shares. We then enable all reported and inferred transactions to be executed without margin, while 

removing all excess cash from the portfolio at month-end. Hence, if a fund purchases more stock 

than can be funded by the cash received from the sale of stock, a cash injection within that period is 

assumed, and vice versa. The inferred cash flow is then subtracted from the net change in total 

portfolio value. By adjusting for inferred cash flows, we are able to isolate returns that arise purely 

from dividend income and changes in the market value.  

4.8. Pre-tax Return 

The pre-tax return for each month is calculated as the net change in portfolio value between the end 

of the prior month and the current month, adjusted for accrued dividends and net cash inflows 

within the month, divided by the prior month portfolio value.  

log
Δ

 (5) 
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  Pre-tax return

  Portfolio value at month-end

  Portfolio value at the prior month-end

  Total dividends received in month  

Δ   Inferred cash flow to/from the fund in month T 

4.9. After-tax Return 

The after-tax return is the pre-tax return (above) adjusted for imputation credits, income tax, and 

capital gains tax.  

log
Δ

 (6) 

  After-tax return in month  

  Total imputation credits received in month T 

  Total income tax paid in month T

  Total CGT paid in month T

4.10. Benchmarks 

We construct pre-tax and after-tax index benchmarks for both Broad Market and Small-Cap funds. 

Broad Market funds are benchmarked against the S&P/ASX300 Index; while Small-Cap funds are 

benchmarked against the S&P/ASX Small Ordinaries Index. Returns for the S&P/ASX Small 

Ordinaries index are imputed from the S&P/ASX300 and S&P/ASX100 indices. Constituents for 

the S&P/ASX Small Ordinaries are identified by extracting the largest 100 stocks by index weight 

from the S&P/ASX300 Index, with the remaining stocks reweighted to sum to one. In order to 

create realistic benchmarks that reflect the tax realisations incurred in holding the index, we track the 

securities that historically comprised the S&P/ASX300 Index based on the same portfolio simulation 
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algorithm that is used for the fund portfolios.20 Contributions to pre-tax and after-tax returns on the 

simulated index benchmark portfolios are reported in Table 2. 

[INSERT TABLE 2] 

4.11. Tax Efficiency 

We estimate four measures to gauge tax efficiency. The first two measures evaluate tax efficiency 

based on tax realisations. First, ‘tax drag’ is calculated as the difference between after-tax excess 

return and pre-tax excess return (equation (7)). Tax drag also equates to the difference in the sum of 

tax effects related to income (dividends), imputation credits and CGT between the fund and the 

index. Tax drag measures the extent that tax realisations reduce excess return for the investors, 

accounting for tax effects that are embedded in the index benchmark. Second, we estimate ‘excess 

return erosion’ as after-tax excess return divided by pre-tax excess return (equation (8)).  

 (7) 

(8) 

 Tax drag 

  Excess return erosion 

  After-tax return of fund f

  After-tax return of the benchmark 

  Pre-tax return of fund f 

20 Due to the data difficulties, we find that approximately 12% of the historical S&P/ASX300 Index (by weight) and 7% 
of the S&P/ASX Small Ordinaries Index cannot be accurately priced. This reflects a combination of missing price and 
returns data, and incomplete mapping of historical tickers to their SEDOL and ISIN identifiers through which market 
data are available. To address these data limitations, we reconcile the total returns of the simulated benchmark (based on 
known prices and returns of individual stocks) with the reported S&P/ASX300 returns and inferred S&P/ASX Small 
Ordinaries returns, by creating dummy instruments that account for the respective differences between simulated and 
reported index returns. Further, we assume that the dummy instruments pay franked dividends at the same dividend yield 
as the tracked securities within each index. 
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  Pre-tax return of the benchmark

Excess return erosion is a metric of the degree to which net tax effects relative to the benchmark 

reduce pre-tax excess return, when the pre-tax excess return is positive. When pre-tax excess return 

is negative, this metric must be interpreted differently due to a reversal of the sign on the 

denominator. In this case, a fund is incurring a further tax drag relative to the benchmark would 

generate a positive excess return erosion measure; while a negative measure would result where a 

fund recoups some of its underperformance relative to the benchmark through its tax effects. To 

avoid confusion, we report excess return erosion only if pre-tax excess return is positive. 

Our other two measures relate to unrealised capital gains at the end of the simulation period. We 

estimate unrealised capital gains for each fund as a percentage of the terminal portfolio value, and 

report the average across funds. We also calculate the portion of those gains that are short-term (i.e. 

relate to stocks purchased within the preceding 12-months) and long-term, which is left unreported 

to preserve space. We then estimate and report a ‘tax cost on liquidation’, which is the reduction in 

portfolio value that would have arisen from CGT if the portfolio were actually liquidated as at the 

terminal date. 21 The latter is used as a supplement in interpreting the results.  

5. Results

21 We investigated liquidation returns, but decided not to make them the focus for three reasons. First, liquidation returns 
are largely hypothetical; and ignore the benefit from deferral of capital gains realisations that occurs in practice. Second, 
our analysis is based around comparison with an index. Such comparisons are problematic on a liquidation basis, given 
that the index would embed large unrealised capital gains that are likely deferred for a long period or possibly never 
realised. This would depress the after-tax return to the index on a liquidation basis as compared to the funds relative to 
what might be expected in practice, and hence may give a misleading picture. Third, funds appear in the sample for 
inconsistent periods, which makes liquidation returns a function of the time in the sample, i.e. funds with a shorter 
history would have lower liquidation returns for a given tax cost on liquidation. The latter distorts the distribution of 
liquidation return estimates. For these reasons, we provide our measure as a guide only, and do not report estimates of 
liquidation returns which may be open to misinterpretation. 
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This section details the results, which are reported separately for Broad Market and Small-Cap funds 

for the period July 2001 to December 2010. Fund excess returns, and benchmark-relative tax effects 

for superannuation investors, are analyzed in total (section 5.1); and along three dimensions of 

investment style (section 5.2), market state (section 5.3) and fund turnover (section 5.4). The impact 

of tax on fund rankings is then examined (section 5.5), followed by performance estimates for 

individual investors on the top marginal tax rate (section 5.6).  
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5.1 Overall Results 

We commence with an examination of the overall results for Australian superannuation investors in 

the Broad Market and Small-Cap fund segments. We report pre-tax excess returns, after-tax excess 

returns and related contributions in Table 3, and discuss total return estimates in the text when 

appropriate.  

[INSERT TABLE 3] 

Over the entire period, the average total pre-tax return on Australian active Broad Market funds is 

7.37% p.a., which compares to a benchmark total return of 6.63% p.a.22 The associated pre-tax 

excess return of 0.74% p.a. is primarily driven by superior capital gains (3.36% p.a. vs. 2.42% p.a.). 

Average dividend yield for the Broad Market fund segment is marginally lower than the benchmark 

(4.02% p.a. vs. 4.23% p.a.). The below-index dividend yield of active funds results in lower income 

tax, but also fewer imputation credits than the benchmark. Since superannuation investors are taxed 

at a lower tax rate (15%) than the company tax rate (30%), imputation credits (assuming full 

franking) result in a tax rebate. Imputation effects make dividend income more tax-efficient than 

capital gains for Australian superannuation funds relative to US investors.23 Thus the average actively 

managed Australian fund does not appear to take full advantage of these tax benefits. The funds 

incur higher CGT than the index due to a combination of higher capital gains and elevated turnover 

(see section 5.4). The latter not only makes it more likely that funds may realise more capital gains, 

but also potentially more short-term capital gains which are taxed at a higher rate than long-term 

capital gains.  

22 These estimates are based on the average of monthly returns for both the funds and the index benchmark, which is 
annualized by multiplying the natural log of one plus monthly average by 12, and taking the exponential. 
23 While dividend income has traditionally been taxed at a higher rate than capital gains in the US, the tax rate on 
dividends was equalized with the tax rate on long-term capital gains for most investors under the Jobs and Growth Tax 
Relief Reconciliation Act of 2003, with this arrangement extended under American Taxpayer Relief Act of 2012. Also see 
Israel and Moskowitz (2010) and Bergstresser and Pontiff (2013).  
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Australian active Small-Cap funds outperform their benchmark by a much greater magnitude. The 

average Small-Cap fund generates average pre-tax total returns of 9.14% p.a. versus the S&P/ASX 

Small Ordinaries Index return of 7.35%. The 1.80% p.a. pre-tax excess return broadly confirms the 

finding of manager skill in this segment by Chen et al. (2010).  Small-Cap funds earn lower dividend 

yields than the S&P/ASX Small Ordinaries Small-Cap Index, but actually earn more imputation 

credits. This indicates that Small-Cap funds are more concentrated in stocks with higher franking 

ratios. The outperformance by Small-Cap funds may be partly related to the fact that they are not 

wholly invested in S&P/ASX Small Ordinaries stocks, with around 12.5% of the aggregated Small-

Cap portfolio held in S&P/ASX100 stocks and 33.6% invested outside of the S&P/ASX300 

constituents. Hence these funds may be garnering additional excess return and imputation credits 

from ex-benchmark exposures. Also, Small-Cap funds may be biasing their portfolios to profitable 

companies that have paid domestic taxes and hence generate imputation credits. The combination of 

these factors results in a tax drag of -0.37% p.a. relative to the index, and a relatively modest 20.6% 

erosion of pre-tax excess return. As a consequence, average after-tax excess return of 1.43% for 

Small-Cap funds remains significant at the 1% level, unlike their Broad Market counterparts.  

The last two columns report unrealised capital gains and the tax cost on liquidation. The latter 

reflects the reduction in fund value that would have resulted if liquidation had occurred at the end of 

the simulation period. These estimates need to be interpreted carefully. They relate to the funds only 

and are not relative to the index; and the potential impact on the after-tax return estimates depends 

on the period over which any cost on liquidation is ‘amortized’. For discussion purposes, we translate 

the tax cost on liquidation to an indicative return effect for a fund where returns are estimated over 

5½ years, which is the average for the total sample. On this basis, the tax cost on liquidation of -

1.08% for Broad Market funds and the -2.12% for Small-Cap funds would have reduced compound 

returns earned over a 5½ year period by -0.20% and -0.39% respectively. This would have nearly 
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wiped out the after-tax excess returns for Broad Market funds, and taken a substantial slice out of the 

1.43% after-tax excess returns for Small-Cap funds.   

In summary, we find that active Australian equity funds earn positive benchmark-adjusted after-tax 

returns in both the Broad Market and the Small-Cap fund segments on a realisation bias for 

superannuation fund investors. While this suggests that active managers have added value, such an 

interpretation must be tempered by a number of considerations. The case for active management 

appears strong only in the Small-Cap sectors, where funds generate sufficient pre-tax returns to 

account for tax effects. Unrealised capital gains at the end of the simulation period also need to be 

borne in mind, and indicate that returns would have been lower still on a liquidation basis. While the 

latter is hypothetical, carry-over capital gains represent a tax liability that is likely to be incurred in 

due course. Further, our analysis does not incorporate all factors that may influence the net return 

achieved by investors. In particular, we do not allow for management fees, and do not fully account 

for all the potential costs and benefits associated with trades. We further discuss the shortcomings of 

our analysis in section 5.8. 

5.2 Fund Styles 

Pre-tax and after-tax excess return and associated tax effects by fund investment style are reported in 

Table 3. We find substantial cross-sectional variation across different styles within both Broad 

Market funds and Small-Cap funds. In the Broad Market segment, we observe significantly positive 

average pre-tax excess return for GARP (1.67% p.a.), Value (1.37% p.a.), Neutral (0.61% p.a.), and 

Growth (0.36% p.a.) funds; and significantly negative average pre-tax excess return for Quant funds 

(-0.69% p.a.). The breakdown of contributions reveals that for the non-Value styles, excess return is 

driven by superior capital gains relative to the index rather than higher dividend income. The skew 

towards capital gains is associated with mildly adverse tax consequences under Australia’s dividend 
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imputation system. Conversely, the combination of higher dividend income and associated 

imputation credits provides a modest net benefit to Value funds. Indeed, we observe a 0.1% p.a. 

spread in income-related tax impacts between the fund group with the lowest dividend yield relative 

to benchmark (GARP) and the group with the highest (Value). 

While Broad Market GARP, Value, Neutral and Growth funds significantly outperform the index 

pre-tax, only GARP and Value funds continue to do so after-tax. In Neutral and Growth funds, tax 

effects erode 80% and 121% of pre-tax excess return, resulting in insignificant after-tax excess return 

of 0.12% p.a. and -0.08% p.a. respectively. GARP and Value funds also experience significant excess 

return erosion, with GARP losing -0.64% p.a. or 38% and Value losing -0.42% p.a. or 31% of pre-

tax excess return to tax respectively. Nevertheless, both styles generate sufficient pre-tax excess 

return to support after-tax excess return of around 1% p.a., which indicates that active management 

has added meaningful value in these style groups. Meanwhile, the Broad Market Quant funds 

perform poorly in our sample. Not only do Quant fund generate significantly negative pre-tax excess 

return of -0.69% p.a. (primarily because of lower capital gains), but underperformance is further 

exacerbated by tax drag of -0.58% relative to the index, resulting in significantly negative after-tax 

excess return of -1.27%.  

Small-Cap funds generate significant positive pre-tax excess return not only on average (1.80% p.a.), 

but also across all fund styles with the exception of Growth (only 0.11% p.a.). Small-Cap funds skew 

towards lower dividend yields than the Small-Cap index. At the upper end, Value funds earn 0.19% 

p.a. higher dividend yields than the index, whereas Growth funds have dividend yields that are 1.13%

p.a. lower than the index. While Broad Market funds are at a marginal tax disadvantage because of 

their tendency towards capital gains over dividend income, we do not observe this in Small-Cap 

funds. As mentioned earlier, Small-Cap funds receive disproportionately more imputation credits 
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than their dividend yields indicate: this holds for all fund styles, with the notable exception of 

Growth. 

Overall, Small-Cap funds tend to generate lower tax effects than Broad Market funds, in part because 

of the offsetting impact from elevated imputation credits. Average tax drag of -0.37% p.a. and excess 

return erosion of 21% for Small-Cap funds compares with -0.48% p.a. and 65% respectively for 

Broad Market funds. Small-Cap Neutral funds exemplify this, having the lowest tax drag (-0.12% 

p.a.) despite earning 3.22% pre-tax excess return. Most other Small-Cap fund types also exhibit 

relatively low tax effects, ranging from -0.29% p.a. or around 13% of pre-tax excess return for 

GARP funds; up to -0.67% or 36% of pre-tax excess return for Value funds. Quant is the best 

performing style in the Small-Cap segment (and overall), generating after-tax excess return of 3.39% 

p.a., with tax effects reducing their excess return by -0.76% or 19%. This stands in stark contrast to 

Broad Market Quant, which is the worst performing style; although our sample only contains two 

Small-Cap Quant funds. The exception in the Small-Cap segment is the Growth funds, which incur -

0.57% in tax drag, leaving them with (insignificantly) negative after-tax excess return of -0.45% p.a. 

Some of these results may relate to the fact that the funds cover different historical periods, and 

hence are benchmarked against different slices of index returns. For example, the average annualized 

benchmark return for Small-Cap Neutral funds is 2.6%, while that of Small-Cap Value funds is 8.6%. 

This implies that observations for the former group are more frequently distributed during the GFC 

than observations for the latter group. We examine time periods effects in section 5.3. 

With regard to unrealised capital gains, no clear pattern emerges across fund styles. Higher excess 

returns and lower realised capital gains tax are not reliably associated with larger unrealised capital 

gains tax and estimates for the tax cost on liquidation, as might be expected. Nevertheless, it is clear 

that unrealised capital gains give rise to tax liabilities that have potential to make a significant dent in 
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performance for those fund styles that manage to generate positive excess returns after tax 

realisations. For instance, Broad Market Value and GARP funds generated after-tax excess returns of 

0.95% and 1.03% p.a. respectively, but the tax cost on liquidation would have reduced their returns 

by -0.21% and -0.22% respectively if amortized over 5½ years. Applying a similar assumption to the 

four out of six Small-Caps fund styles that generate high after-tax excess returns of between 1.82% 

and 3.39% indicates an average potential return reduction of between -0.13% and -0.55%. Also, the 

moderately significant 0.67% after-tax excess return for Small-Cap Value no longer looks attractive 

after considering the potential implications of unrealised capital gains.  

Our results demonstrate the importance of considering net tax effects when comparing fund styles. 

While GARP, Value, Neutral and Growth funds in the Broad Market segment all earn significantly 

positive pre-tax excess returns (in that order), only GARP and Value retain their outperformance 

after-tax. In these funds, we find that realised tax effects erode around a third of their excess returns; 

while there remains potential for further tax effects related to unrealised capital gains at the end of 

the period. On the other hand, many Small-Cap strategies may be worthy of consideration for 

superannuation investors after taxes. Most Small-Cap styles deliver strong pre-tax excess return, and 

only around a fifth of this excess return is eroded by tax drag. All Small-Cap styles with the exception 

of Growth generate significant after-tax excess return. Unrealised capital gains do not appear 

substantial enough to render these style groups unattractive, except perhaps Small-Cap Value. 

However, investors need to be cautious of potentially higher systematic and idiosyncratic risks being 

embedded in Small-Cap stocks compared to the broader market, as well as the higher fees that are 

typically charged for Small-Cap products. We also note that average S&P/ASX Small Ordinaries 

Index return was actually lower than that of the S&P/ASX300 Index, returning 7.35% versus 9.46% 

when weighted over the same observation periods. Hence our findings suggest that superannuation 

investors may have been better off pursuing active strategies in Australian small caps rather than 
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investing in the Small-Cap index; and should not be interpreted as indicating that Small-Cap active 

managers generated superior total returns.     
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5.3 Market State 

We now examine the systematic differences in the way that active equity funds generate excess 

returns across four market states: an “initialization” phase from 1st July 200124 to 28th February 2003, 

a “bull” market from the 31st March 2003 to 31st October 2007, a “bear” market from 1st November 

2007 to 28th February 2009, and a “recovery” phase from 1st March 2009 to 31st December 2010. 

Figure 1 plots the return indices with the market state periods indicated. Identification of market 

states is straightforward for the particular sample period, with the four states being quite distinctive. 

The bull and bear market states contain strongly trending markets surrounding the pre-GFC peak; 

while the recovery state involves an initial rebound from the GFC low, followed by a sideways 

movement. The initialization period is characterized by a volatile yet  overall flat market. We do not 

emphasize the initialization period results as the fund sample size is fairly small, and the lack of actual 

cost base for many of the positions observed reduces the confidence in estimating the tax impacts 

from trading.    

[INSERT FIGURE 1] 

Table 4 reports the results. For broad Market funds, pre-tax excess returns are positive and 

statistically significant during the initialization phase, the bull market, and the recovery market, but 

generated pre-tax excess returns of -0.17% p.a. during the bear market. Section 5.1 reported that 

Broad Market funds significantly outperform the index pre-tax, but not after-tax. By separating the 

data into different market states, we find that this result is primarily driven by large capital gain tax 

effects during the bull market. While Broad Market funds generate 0.75% p.a. pre-tax excess return 

during the bull market, this converts to after-tax excess return of -0.15% p.a. The tax drag of -0.90% 

24 The simulation actually starts on 1st July 2000, but we exclude a 12-month “burn-in” period for each fund from the 
analysis. This means that the earliest date to be included in the results is 1st July 2001. 
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p.a. relates to earning a greater proportion of total return as capital gains (as opposed to dividend

income) during the bull market, coupled with accelerated realisation of capital gains relative to the 

benchmark through higher turnover. The bull market is the only period when CGT is a dominant 

driver of net taxes, as compared to income tax effects. During the bear and recovery markets, tax 

drag is evenly dispersed between income and capital gains, and does not exceed 0.18% p.a. 

combined. This suggests that tax effects compared to the index may be relatively minor when 

markets are not strongly trending upwards.  

[INSERT TABLE 4] 

Earlier results reveal that Small-Cap funds outperform the index pre-tax across all market states, and 

tend to be exposed to stocks with lower dividend yields but higher imputation credits than the index. 

Table 4 reveals that exposure to lower dividend yields occurs across all states except the recovery 

phase; but that the preference for stocks paying high imputation credits persists across the entire 

sample. Small-Cap funds incur tax drag relative to the index of -1.02% p.a. in the bull market, again 

largely due to capital gains. However, they receive a net tax benefit in the bear and recovery markets 

stemming from the higher imputation credit yield compared to the index, and realising lower CGT 

than the index during the bear market. The net result is that the after-tax excess return for Small-Cap 

funds is a small and insignificant +0.18% in the bull market, but significantly positive in the order of 

+3% in all other states.25

The last two columns of Table 4 report estimates for unrealised capital gains and tax cost on 

liquidation at the end of each market state. As might be expected, the average fund finishes the bull 

25 Although Small-Cap funds earn superior after-tax excess returns compared to Broad Market funds during all four 
states, this can obscure the total return experience of investors in the two segments. The Small-Cap index outperformed 
the Broad Market index in the bull market, but underperformed in the bear market, during which Small-Cap funds 
generated absolute returns of -65.9% p.a. versus -0.49% p.a. for Broad Market funds. While Small-Cap funds 
outperformed over the full sample, their strong excess returns during the bear market does not indicate they provide 
downside protection. 
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and recovery states with unrealised capital gains, but ends the bear market with substantial unrealised 

capital losses. To the extent that unrealised losses represent potential value as offsets against future 

CGT liabilities, the fund sample created more value for investors during the bear market than 

suggested by the after-tax excess return estimates. These unrealised losses amount to about 23% of 

the portfolio for both Broad Market and Small-Cap funds, and the associated capital gains tax offsets 

are about 3% of the portfolio value on average. This value would have been captured during the 

recovery state, and is partly responsible for low CGT of -0.05% for Broad Market funds and -0.07% 

for Small-Cap funds over this phase. The carry-over of unrealised capital losses hence contributed to 

the after-tax excess returns of 3.49% generated by Small-Cap funds during the recovery state.   

 The results of Table 4 reveal considerable variation in excess returns and tax effects across different 

market states. They are consistent with the notion that any pre-tax value generated by active 

management is more likely to be neutralised by tax impacts during bull markets, and more likely to 

translate through to net returns for investors in weak markets. The more limited capacity of active 

funds to generate positive excess returns after-tax during in bull markets is particularly relevant, given 

that this market state dominates the sample period and Australian equity market conditions in 

general.    

5.4 Turnover 

The background section described how the conventional view that portfolio turnover is negatively 

related to tax efficiency is subject to debate. To provide further empirical analysis on the relation 

between excess returns, tax and turnover, we compare performance and tax efficiency across 

portfolios of funds sorted by turnover. This allows us to evaluate the intuition that higher turnover 

funds should incur greater CGT since they are more likely to realise capital gains, potentially 

including a larger portion of short-term rather than long-term gains. We sort funds into portfolios by 
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turnover as follows. We begin by partitioning the sample into Broad Market and Small-Cap funds, 

noting that there appear to be distinct differences when examining returns relative to turnover in the 

two segments. For each monthly fund observation, we compute the raw turnover as the minimum of 

inferred buys and sells (by dollar value), divided by the portfolio value at the start of the month. We 

then demean the observations by subtracting the mean turnover of all available funds in the Broad 

Market or Small-Cap segment during that month. This allows us to control for the time-varying 

differences in turnover we observe across different market states. The funds are then ranked by their 

average demeaned turnover. Thus, high turnover funds are those with a high turnover relative to 

other funds on average during their time in the sample. Broad Market funds are split into quintiles, 

while Small-Cap funds are split into terciles, in effect to account for the fact that the Small-Cap 

sample size is much smaller.  

Results are reported in Table 5. While Broad market funds in the lowest turnover quintile generate 

higher pre-tax excess returns than those in the highest turnover quintile, the relation across the 

quintiles is not a straightforward linear trend. The top two turnover quintiles both exhibit statistically 

significant positive pre-tax excess returns in the vicinity of 0.5% p.a. The middle quintile does not 

appear to differ in overall performance from the benchmark, with pre-tax excess return of only 

0.01% p.a. On the other hand, the second lowest turnover quintile beats the index by 1.65% p.a., 

while the lowest turnover funds have statistically significant pre-tax excess return of 0.79% p.a. 

Hence while it is the case that the two lowest turnover quintiles generate greater pre-tax excess return 

than the two highest turnover quintiles, the pattern is not monotonic and hints at a complex relation 

between turnover and excess return generation. This is perhaps unsurprising, given that turnover 

may or may not be detrimental to pre-tax excess return, depending on whether the rebalancing 

provides access to additional net returns after costs.  
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[INSERT TABLE 5] 

With regard to tax effects, our results reveal a broadly positive relationship between turnover and 

CGT for Broad Market funds. Tax drag is substantially higher in the top turnover quintile at -0.86% 

p.a. than the middle three quintiles where it is estimated between -0.45% and -0.46% p.a.26 Part of

this may be explained by the fact that turnover does not increase linearly from the bottom to the top 

quintile; instead, the average turnover in the top quintile (107%) is far higher than the average 

turnover in the next three quintiles (65%, 50%, and 38% respectively). Broad Market funds with the 

lowest turnover incur the lowest tax drag of -0.30% p.a., not only reflecting the lowest CGT, but also 

gaining an additional advantage compared to higher turnover funds through more imputation credits 

due to higher dividend yields. This suggests that low turnover funds are also more aligned with value-

investing than their higher turnover counterparts. Overall, the highest turnover funds in the Broad 

Market group incur 0.58% p.a. greater tax drag compared to the lowest turnover group, while at the 

same time earning lower pre-tax excess returns. On balance, the pattern of after-tax excess return 

across the quintiles is quite inconsistent. The greatest after-tax excess return is earned by the second 

lowest turnover quintile (1.18% p.a.), while the lowest is earned by the middle quintile funds (-0.44% 

p.a.). These findings reinforce the notion that the relation between turnover and the net return

realised by investors is not straightforward. 

Within the Small-Cap fund segment, all three turnover terciles significantly outperform the Small-

Cap index. Low turnover funds generate the highest pre-tax excess return of 2.42% p.a. on average. 

Like Broad Market funds, tax drag is greater for high turnover relative to low turnover Small-Cap 

funds. However, the majority of the additional tax drag actually comes from income tax effects 

rather than CGT. High turnover funds earn -0.47% p.a. lower dividend yields than the index, while 

26 This is in contrast to the assertion of Jeffrey and Arnott (1993) that the marginal impact of tax diminishes as turnover 
increases, and that increased turnover at the top end has a minimal additional impact on CGT.
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low turnover funds earn 0.09% p.a. more. The flow-on tax implications for high turnover funds is 

that they pay 0.11% less income tax but receive -0.20% fewer imputation credits relative to the index. 

When combined with higher CGT, this sums to a tax drag which is -0.13% p.a. greater in magnitude 

than the low turnover tercile. This reinforces the underperformance of high- versus low-turnover 

Small-Cap funds. The complication is that medium turnover Small-Cap funds display very similar 

traits to the high turnover funds in terms of both pre-tax excess return and tax effects. Again we fail 

to observe any straightforward, monotonic relation between after-tax excess return and turnover.   

Confirming the notion that various influences may be at play, we observe that unrealised capital gains 

are notably lower for the low turnover groupings in both Broad Market and Small-Cap funds at 

4.62% and 8.92% respectively. Closer examination reveals that the low turnover groups are 

populated with a number of funds with unrealised capital losses at the end of the simulation period. 

This might reflect some low turnover funds either lacking in stock selection skills, or having lower 

turnover due to holding onto their losing positions. Otherwise, no clear relation between turnover 

and unrealised capital gains is apparent across other groups. 

Overall, low turnover funds appear to outperform high turnover funds on a pre-tax basis in both the 

Broad Market and Small-Cap segments. Taxes appear to magnify the performance difference 

between low- and high-turnover funds. However, the elevated tax drag in high-turnover funds is 

primarily driven by larger CGT in the Broad Market segment; whereas for Small-Caps it is driven by 

a systematic skew away from dividend-paying stocks and hence imputation credits amidst high-

turnover funds. Further, closer examination reveals that the relation between turnover and after-tax 

excess return is neither simple nor monotonic in either segments. Hence while we find some signs 

that higher turnover may be associated with lower after-tax performance, the evidence is weak and 

not compelling.  
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5.5 Tax Impact on Fund Rankings 

This section examines whether tax effects are important for fund rankings. Given that many funds in 

our sample do not span the entire sample period, we consider the extent to which tax effects change 

the ranking of funds within each calendar year, and pool the estimates. Following Dickson and 

Shoven (1995), we measure of fund rankings by percentile ranking, which are calculated for both pre-

tax and after-tax excess returns. The change in percentile ranking across all fund-years is then 

estimated and examined. Figure 2 presents a plot of the distribution of percentile rank changes by 

percentile, with values quoted on the chart for selected percentiles. The results suggest that tax 

effects have the potential to give rise to a substantial change in fund rankings on occasion, but that 

this does not occur often. At the extremes, the largest reduction in percentile ranking is -20%, and 

the largest increase is +20%. The change at the 10th and 90th percentiles is -2.1% and +3.8% 

respectively, both of which amount to relatively minor changes in fund ranking. The average absolute 

change in percentile ranking is only about 2%. These results suggest that tax effects are relatively 

unimportant for fund rankings the majority of the time, underlining that the primary impact from tax 

occurs on the magnitude of excess returns. In other words, tax matters more for whether active 

management is pursued, than for comparisons across funds.  

[INSERT FIGURE 2] 

5.6 High Tax Individuals 

We now report on simulations for individuals in the highest income bracket, using a marginal tax rate 

of 47% applied to both income and short-term capital gains, and 23.5% for long-term capital gains 

where the asset is held for at least one year. Higher tax rates have a profoundly negative effect on 

fund after-tax excess returns across all fund types, but are particularly detrimental to Broad Market 
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funds. A number of Broad Market fund styles achieve significantly positive excess returns pre-tax 

(GARP, Value, Neutral and Growth funds), but are unable to achieve significant positive returns 

after-tax. Neutral and Growth funds earn significantly negative after-tax excess return of just over -

0.5% p.a. Across the Broad Market segment, we find no evidence to suggest that individual investors 

on the top marginal tax rate can access positive average after-tax excess returns by selecting funds of 

any style. Naïve investment across our sample of Broad Market active funds would have generated 

significant negative after-tax excess returns of -0.46% p.a. Further, the potential impact from 

unrealised capital gains only exacerbates the potential for tax drag for high-tax individuals due to 

their higher tax rate on capital gains. This potential is revealed in the estimates of the tax cost on 

liquidation of -3.02%, which would have impacted average fund returns by -0.56% if ‘amortised’ over 

a 5½-year return measurement period. 

Small-Cap funds do a better job of preserving their pre-tax excess returns for high-tax paying 

individual investors. This arises primarily because they generate much larger pre-tax excess return of 

1.79% p.a., which is not entirely eroded by tax drag estimated at -1.33% p.a. This leaves the Small-

Cap funds with after-tax excess return of 0.46% p.a., although this is now statistically insignificant. 

Of the Small-Cap fund styles, Neutral, Quant and GARP funds (in order) maintain significantly 

positive excess returns after-tax. However, pre-tax excess returns of Small-Cap Value and Small-Cap 

Growth funds are more than wiped out by tax drag, with these funds generating negative after-tax 

excess return (significant in the case of Growth). Further, the tax cost on liquidation averages -6.19% 

for Small-Cap funds, which would impact returns measured over a 5½-year period by -1.16%. The 

tax cost on liquidation hence holds the potential to wipe out the positive after-tax excess return in 

the Small-Cap sector overall, as well as for most of the style groups except Neutral and Quant.  
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As tax rates increase, active management presents a weaker and weaker value proposition for 

investors. The accelerated realisation of capital gains that arises from the relatively higher turnover by 

active funds exacerbates the CGT incurred as compared to the index. This erodes the superior excess 

returns that funds appear to generate pre-tax. Our results suggest that some value can still be found 

for the high-tax-bracket investor in the Small-Cap space, but accessing this requires some 

sophistication in their manager selection procedure. 

6. Robustness

Given our sample does not track funds since inception, the initial cost base cannot be accurately 

established. The inability to observe the actual cost base reduces over time as the fund rebalances, 

and legacy positions get traded out and new positions with known cost bases are added. In the main 

analysis, we let the portfolio simulations “burn-in” for the 12 months before a fund is included in the 

sample used to calculate average returns and tax effects. This enables capital gains to be classified as 

either short-term or long-term, but only provides limited time for actual cost-bases to be established 

(depending on fund turnover). To establish robustness to this choice, we reproduce the results under 

an extended burn-in period of 24-months. This supports identification of more accurate cost bases 

and provides an indication of sensitivity to the cost base assumption, at the cost of losing some 

observations. The main effect of the longer burn-in period is reduce both pre-tax and after-tax 

excess returns by a similar magnitude. For instance, pre-tax excess returns are reduced by 0.40% for 

Broad Market and 0.75% for Small-Cap fund, with the reduction of after-tax excess returns by 

around the same amount, resulting in a greater percentage of excess return being eroded by tax. This 

suggests that we have discarded periods in which funds performed well versus the benchmark. Some 

of the fund types that generated significantly positive after-tax excess returns under the main results 

no longer do so as consequence. This includes Value and GARP funds within both Broad Market 
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and Small-Cap segments. Higher-turnover funds are also significantly impacted. Pre-tax excess 

returns are reduced by over 1.3% and 1.7% p.a. respectively for Broad Market and Small-Cap funds 

in the top turnover quintile, again without a substantial change in tax drag.  

The extended burn-in results are consistent with funds tending to perform better when they first 

enter the data set, probably earlier in their existence. This could indicate either a selection bias (e.g. 

through backfilling; also see Evans (2010)); or might arise because funds perform better earlier in 

their life-cycles, say due to having lower funds under management (see Chen et al. (2004)). In any 

event, these results highlight a potential source of upward bias in both pretax- and after-tax excess 

returns as reported in our main results, especially for higher-turnover funds. Nevertheless, findings 

related to the nature of tax drag appear robust to the burn-in period.  

A caveat on holdings-based simulations is that they may mis-estimate the after-tax returns attained by 

investors for various reasons. The use of monthly holdings to infer trades may leave out the effect of 

intra-month trading. A study by Chen, Gallagher and Warren (2016) suggests that intra-month 

trading may add another 0.4% p.a. to pre-tax returns for Australian equity funds, without 

significantly altering net tax liabilities. On the other hand, our holdings-based analysis ignores the 

effects of management fees, as well as transaction costs. It is difficult to evaluate the net effect of 

these missing factors.  

With respect to management fees, we do not have information on the fees charged by the active 

funds in our sample. Hence, while our results are able to provide a general indication of whether 

funds are able to earn positive excess returns pre-tax and after-tax, we are not able to establish 

conclusively whether these are sufficient to cover their fees. The situation is complicated by the fact 

that investors pay widely differing fees to access active funds. The 2014 Mercer Fee Survey indicates 
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that average fees in active Australian Broad Market range from 0.42% to 0.56% p.a.27 for segregated 

mandates; from 0.58% to 0.66% p.a. for wholesale unit trusts28; and an indicative 0.85% for retail 

funds. For active Small-Cap funds, fees range from 0.65% to 0.87% p.a. for segregated mandates; to 

an indicative 0.99% for wholesale unit trusts; and 1.65% for retail/mutual funds. The relative cost of 

passive funds can also vary, with the Vanguard Australia website29 quoting fees for their Australian 

Shares Index Fund from as high as 0.75% (retail, less than A$50,000); down to 0.10% for their 

wholesale unit trust; and then reportedly negotiable for large institutional investors. This variability in 

fees reinforces that issue of whether active management adds value has an investor specific element 

related not only to tax status, but also the fees at which an investor can access funds.  

Another caveat is that our analysis is unable to account for any additional benefit that might arise 

from active tax management. Our understanding is that few Australian equity funds were actively 

managing tax over the period of analysis, in part because most funds were being evaluated on a pre-

tax basis at the time. As a consequence, our after-tax excess returns represent the outcomes from 

managing portfolios in a mostly tax-unaware manner. Tax effects have recently been coming under 

closer scrutiny. As a consequence, our analysis may over-estimate the tax impacts relative to what 

might be achieved in future, to the extent that by active managers begin operating in a more tax-

aware manner.   

Our 10-year analysis period is relatively short.30 Analysis of tax effects on a realisation basis becomes 

more reliable over longer periods that span a series of market conditions and portfolio rebalancings. 

The average turnover for our funds is 54%, suggesting that convergence on steady state may occur 

27 The variation reflects the size of the mandate. Mercer reports averages for the range US$25 million to US$200 million. 
An even wider distribution sits around these reported averages. 
28 These are used by smaller institutions and larger private investors. 
29 https://www.vanguardinvestments.com.au/ 
30 Unfortunately, the sample limitations cannot be readily addressed due to data constraints related to the provider. 
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relatively quickly. One advantage of our sample period is that it encapsulates a variety of market 

states.    

In summary, our research identifies a number of possible sources of bias in our excess return 

estimates, both positive and negative. Potential sources of upward bias relate to the nature of returns 

after funds initially enter the sample; and not accounting for management fees and trading costs. 

Potential sources of downward bias include the failure to observe intra-month trading, which appears 

to contribute to excess return generation; and the (future) potential of active tax management. Biases 

may also result from being unable to observe all portfolio exposures, including cash and derivatives; 

or limitations related to the sample period. The net effect of these influences remains unknown.    

7. Conclusion

Our examination of active Australian equity funds reveals that tax effects substantially erode pre-tax 

excess returns, and hence are a critical factor when considering the value proposition of active 

management. However, we find that the both the availability of pre-tax excess returns and the extent 

to which they translate to after-tax excess returns can vary considerably across dimensions such as 

stock size segment, investment style, market state, fund turnover, and investor type.  

We find that tax effects erode pre-tax excess returns for Australian superannuation funds by -0.48% 

p.a. or about 65% for Broad Market funds, and by -0.37% p.a. or 21% in Small-Cap funds. As Small-

Cap funds earn substantially higher pre-tax excess returns, their after-tax excess return remain 

significantly positive on average, as well as across all fund styles except Small-Cap Growth. However, 

tax drag is large enough for Broad Market funds to render the after-tax excess return insignificant 

both for the overall segment, and for Neutral and Growth funds. This leaves only GARP and Value 

funds as generating statistically significant after-tax excess return in this segment.  
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Examining different market states, we find that the ability of active managers to generate value is 

impaired during the bull market prior to the GFC due to CGT effects, and that weaker market states 

provide the prime source of value-add after accounting for tax effects. During weaker markets, CGT 

is less relevant, and differences in imputation credits between funds and the index play an important 

role in creating (for Broad Market funds) or mitigating (in the case of Small-Cap funds) tax drag.  

Our study reveals a complex relation between turnover and after-tax performance. While the lowest 

turnover funds produce both superior pre-tax excess return and decreased tax drag relative to the 

highest turnover funds in both Broad Market and Small-Cap segments, the relation across portfolios 

sorted by fund turnover is non-monotonic.  

We also demonstrate that investors in higher tax brackets are more adversely affected by tax drag. At 

the highest marginal tax rate, Broad Market funds generate after-tax returns that are significantly 

lower than the index. The after-tax excess return across our sample of Small-Cap funds is reduced to 

an insignificant 0.46% p.a. at the highest tax rate, although some fund styles (Neutral, Quant and 

GARP) are still able to earn statistically positive after-tax excess returns. 

Our results have a number of implications. From an academic perspective, we extend what has been 

a US-focused tax effect literature to Australia, and illustrate the benefits of using holdings data to 

understand after-tax fund performance. For investors, our results show that tax effects may negate 

any pre-tax excess return that fund managers generate. This means that investment ability is not a 

sufficient justification for active management. Not only does the manager need to create enough 

additional value to cover their own fees, but they must also demonstrate their ability to cover the 

additional tax effects that their turnover generates. Further, we show that even if funds can earn 

after-tax excess returns for certain investors (e.g. superannuation funds), this may not necessarily 
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apply to investors on higher tax rates. Finally, for fund managers, our research highlights the need to 

rebalance portfolios in a tax-aware manner to preserve value-add for tax-exposed clients. 
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TABLE 1 

Fund Summary Statistics 

The fund database is sourced from Russell Investments, and contains monthly stockholdings from 207 active 
Australian equity funds over a 10 and half year time period from July 2000 to December 2010. Panel A presents 
the total number of funds in the sample, the total number of distinct held by each fund, the total assets under 
management for each fund, as well as the annualized portfolio turnover rates and annualized average portfolio 
return during each calendar year. Panel B presents the average descriptive statistics for funds in both the Broad 
Market and Small-Cap fund segments of the Australian equity market by six investment objective groups: Neutral, 
Value, GARP (Growth at a Reasonable Price), Growth, Quant (model-driven) and Undeclared. 

Panel A: By Year 

Year Number of 
Funds 

Average 
Stocks Held

Average TNA 
(A$million) 

Portfolio 
Turnover 

Portfolio 
Returns 

2000 37 57 317.78 46.91% 7.07%

2001 40 55 306.27 58.99% 13.29%

2002 57 55 355.76 45.28% -6.17%

2003 68 59 341.94 57.62% 20.13%

2004 82 62 391.87 53.04% 32.13%

2005 95 55 473.86 47.02% 22.81%

2006 112 56 528.56 41.45% 26.70%

2007 125 57 528.92 61.95% 16.86%

2008 137 59 381.78 57.59% -43.04%

2009 138 60 347.70 65.79% 43.64%

2010 133 60 454.54 54.81% 3.97%

Panel B: By Investment Style 

Investment Style 
   (Self-Declared) 

Number of 
Funds 

Average 
Stocks Held

Average TNA 
(A$million) 

Portfolio 
Turnover 

Portfolio 
Returns 

Broad Market Funds 

Neutral 39 61 508.26 58.67% 6.96%

Value 43 62 540.20 42.47% 9.35%

Growth 39 41 508.82 51.87% 7.49%

GARP 18 46 385.98 56.52% 9.35%

Quant 20 75 296.82 71.89% 5.41%

Undeclared 12 45 275.54 53.48% 0.34%

Small-Cap Funds 

Neutral 11 55 140.63 75.20% 10.19%

Value 10 85 166.67 55.17% 13.15%

Growth 6 61 118.10 57.31% 12.33%

GARP 3 59 129.93 47.90% 12.12%

Quant 2 121 242.76 40.14% 14.58%

Undeclared 4 66 161.69 60.93% 12.85%
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TABLE 2 

Returns on Benchmark Indices 

Table 2 reports estimated before- and pre-tax and after-tax returns and associated tax effects for the S&P/ASX300 
(Panel A) and S&P/ASX Small Ordinaries (Panel B) indices between July 2000 and December 2010. The first three 
columns report pre-tax returns, including contributions from dividends and capital gains. The next three columns 
show the annualized tax liabilities as a proportion of total benchmark value, including contributions from income tax 
on dividends, the value of imputation credits and capital gains tax.  The next column reports the estimated after-tax 
return after all tax effects. The final column reports total tax effect, which is the sum of the three tax liability 
components, and also equates to the difference between after-tax and pre-tax returns. The average across all years is 
reported at the bottom of each panel, with the result for the year 2000 half-weighted in the calculation since only half 
the year is included. Estimates are based on simulating the benchmark returns and estimated tax effects from monthly 
snapshots of index constituents, assuming transactions occur on the first trading day of each month. Tax rates are 
assumed to be 15% on short-term capital gains and income and 10% on long-term capital gains, in accordance with 
Australian superannuation (pension) funds. A company tax rate of 30% is assumed for the purpose of calculating 
imputation credits. Price level data comes from the SIRCA Australian Equities Tick History database; market 
capitalization from the Share Price and Price Relative (SPPR) database. 

Panel A: S&P/ASX300 Index 

Year Dividends 
Capital 
Gains 

Pre-Tax 
Return 

Income 
Tax 

Imputation 
Credits 

Capital 
Gains Tax 

After-Tax 
Return 

Total Tax 
Effect 

2000 4.62% -7.93% -3.31% -0.84% 1.11% -0.08% -3.13% 0.18% 

2001 3.61% 6.41% 10.02% -0.70% 1.11% 0.00% 10.43% 0.41% 

2002 3.78% -12.14% -8.36% -0.73% 1.17% 0.00% -7.92% 0.44% 

2003 4.64% 9.77% 14.41% -0.90% 1.49% 0.00% 15.00% 0.59% 

2004 4.59% 22.34% 26.93% -0.88% 1.43% 0.00% 27.47% 0.55% 

2005 4.49% 17.20% 21.68% -0.86% 1.35% 0.00% 22.17% 0.49% 

2006 4.24% 19.43% 23.67% -0.83% 1.37% -0.26% 23.95% 0.29% 

2007 3.70% 12.01% 15.71% -0.73% 1.24% -0.65% 15.57% -0.14%

2008 4.73% -41.93% -37.21% -0.94% 1.64% -0.02% -36.52% 0.69%

2009 4.62% 31.54% 36.16% -0.92% 1.60% 0.00% 36.85% 0.69%

2010 4.11% -2.24% 1.87% -0.81% 1.40% 0.00% 2.46% 0.59%

Average 4.27% 3.34% 7.61% -0.83% 1.37% -0.09% 8.05% 0.45% 

Panel B: S&P/ASX Small Ordinaries Index Returns 

Year Dividends 
Capital 
Gains 

Pre-Tax 
Return 

Income 
Tax 

Imputation 
Credits 

Capital 
Gains Tax

After-Tax 
Return 

Total Tax 
Effect 

2000 4.30% -10.17% -5.87% -0.76% 0.85% -1.11% -6.88% -1.02%

2001 3.70% -2.53% 1.18% -0.68% 0.89% 0.00% 1.39% 0.22%

2002 4.00% -12.59% -8.59% -0.74% 1.00% 0.00% -8.33% 0.26%

2003 4.24% 26.93% 31.18% -0.81% 1.27% 0.00% 31.63% 0.45%

2004 4.33% 20.94% 25.27% -0.82% 1.23% 0.00% 25.68% 0.41%

2005 4.07% 14.49% 18.56% -0.77% 1.17% 0.00% 18.96% 0.40%

2006 4.03% 28.93% 32.96% -0.76% 1.10% -0.85% 32.45% -0.50%

2007 3.70% 12.78% 16.49% -0.70% 1.03% -1.61% 15.21% -1.28%

2008 4.66% -55.77% -51.11% -0.85% 1.11% -0.23% -51.07% 0.04%

2009 3.90% 50.79% 54.68% -0.73% 1.08% 0.00% 55.02% 0.34%

2010 3.10% 9.32% 12.41% -0.58% 0.82% 0.00% 12.65% 0.24%

Average 3.99% 4.01% 8.00% -0.74% 1.06% -0.31% 8.00% 0.01% 

This is the peer reviewed version of:  Chen, Z., Gallagher, D. R., Harman, G., Warren, G. J., & Xi, L. (2020). How much does tax erode fund excess returns? 
Accounting and Finance, 60(4), 3407-3446, which has been published in final form at https://doi.org/10.1111/acfi.12483 

This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions. 



48

TABLE 3 

Contributions to Excess Return by Investment Style 

Table 3 reports the contributions to both pre-tax- and after-tax excess return for Australian equity funds between July 2001 and December 2010, across six self-declared fund styles. 
Excess return is estimated relative to the S&P/ASX300 benchmark for Broad Market funds and the S&P/ASX Small Ordinaries benchmark for Small-Cap funds. The first three 
columns report pre-tax returns, including contributions from dividends and capital gains. The next three columns show the annualized tax liabilities as a proportion of total 
benchmark value, including contributions from income tax on dividends, the value of imputation credits and capital gains tax. The next column reports the estimated after-tax excess 
return after all tax effects. The final four columns report measures of tax effects. ‘Tax drag’ is the difference between after-tax and pre-tax excess return, and equates to the sum of 
the three tax liability components. ‘Excess return erosion’ is estimated as after-tax excess return as a proportion of pre-tax excess return (reported where the latter is positive). 
‘Unrealised capital gains’ as a percent of portfolio value at the end of the simulation period are reported, along with the tax cost that would have resulted from liquidating the 
portfolio  due short-term and long-term capital gains. Estimates are based on monthly portfolio snapshots, assuming transactions occur on the first trading day of each month, and 
reported as returns as a proportion of funds under management. The results report average contributions relative to the benchmark, along with the statistical significance of the 
differences. Tax rates are assumed to be 15% on short-term capital gains and income, and 10% on long-term capital gains, in accordance with Australian superannuation (pension) 
funds. A company tax rate of 30% is assumed for the purpose of calculating imputation credits. Price level data comes from the SIRCA Australian Equities Tick History database; 
market capitalization from the Share Price and Price Relative (SPPR) database; and book-to-market ratios are calculated from data sourced from the Aspect Huntley database. 

Fund Style Dividends Capital 
Gains 

Pre-Tax 
Excess 
Return 

Income 
Tax 

Realised 
Imputation 

Capital 
Gains Tax 

After-Tax 
Excess 
Return 

Tax   
Drag 

Excess 
Return 
Erosion 

Unrealised 
Capital 
Gains 

Tax Cost on 
Liquidation 

Broad Market 

Neutral -0.36%*** 0.97%*** 0.61%*** 0.07%*** -0.11%*** -0.44%*** 0.12% -0.48%*** 79.8% 11.32% -1.39%

Value 0.21%*** 1.17%*** 1.37%*** -0.04%*** 0.07%*** -0.45%*** 0.95%*** -0.43%*** 31.0% 7.92% -1.13%

Growth -0.53%*** 0.89%*** 0.36%** 0.11%*** -0.18%*** -0.37%*** -0.08% -0.44%*** 121.0% 8.57% -1.06%

GARP -0.68%*** 2.35%*** 1.67%*** 0.13%*** -0.20%*** -0.58%*** 1.03%*** -0.64%*** 38.4% 8.90% -1.18%

Quant 0.03%** -0.72%*** -0.69%*** 0.01%** -0.08%*** -0.51%*** -1.27%*** -0.58%*** - 3.79% -0.50%

Undeclared -0.23%*** -0.40%* -0.63%*** 0.05%*** -0.14%*** -0.31%*** -1.02%*** -0.39%*** - 5.92% -0.73%

All Broad Market -0.20%*** 0.95%*** 0.74%*** 0.04%*** -0.08%*** -0.44%*** 0.26% -0.48%*** 64.6% 8.53% -1.08%

Small-Cap 

Neutral -0.46%*** 3.68%*** 3.22%*** 0.05%*** 0.10%*** -0.27%*** 3.10%*** -0.12%*** 3.6% 15.17% -1.98%

Value 0.19%*** 0.86%*** 1.05%*** -0.07%*** 0.26%*** -0.57%*** 0.67%** -0.38%*** 35.8% 12.60% -1.72%

Growth -1.13%*** 1.24%*** 0.11% 0.19%*** -0.12%*** -0.64%*** -0.45% -0.57%*** 502.3% 23.50% -2.95%

GARP 0.06%** 2.13%*** 2.19%*** -0.07%*** 0.41%*** -0.64%*** 1.90%*** -0.29%*** 13.4% 22.24% -2.98%

Quant -0.18%*** 4.33%*** 4.15%*** 0.03%*** 0.00% -0.80%*** 3.39%*** -0.77%*** 18.5% 4.44% -0.73%

Undeclared -0.47%*** 3.06%*** 2.60%*** 0.06%*** 0.09%*** -0.93%*** 1.82%*** -0.78%*** 30.0% 22.00% -2.93%

All Small-Cap -0.30%*** 2.09%*** 1.80%*** 0.02%*** 0.15%*** -0.54%*** 1.43%*** -0.37%*** 20.6% 16.11% -2.12%

*** 1% significance; ** 5% significance; * 10% significance 

E
lectronic copy available at: https://ssrn.com

/abstract=
2736062
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TABLE 4 

Contributions to Excess Return by Market State 

Table 4 reports the contributions to both pre-tax- and after-tax excess return for Australian equity funds between July 2000 and December 2010, across three market states. Excess 
return is estimated relative to the S&P/ASX300 benchmark for Broad Market funds and the S&P/ASX Small Ordinaries benchmark for Small-Cap funds. The market states 
encompass an “initialization” phase from 1st July 2001 to 28th February 2003, a “bull” market from the 31st March 2003 to 31st October 2007, a “bear” market from 1st November 
2007 to 28th February 2009, and a “recovery” market from 1st March to 31st December 2010. The first three columns report pre-tax returns, including contributions from dividends 
and capital gains. The next three columns show the annualized tax liabilities as a proportion of total benchmark value, including contributions from income tax on dividends, the 
value of imputation credits and taxes on capital gains (CGT). The next column reports the estimated after-tax excess return after all tax effects. The final three columns report 
measures of tax effects. ‘Tax drag’ is the difference between after-tax and pre-tax excess return, and equates to the sum of the three tax liability components. ‘Excess return erosion’ is 
estimated as after-tax excess return as a proportion of pre-tax excess return (reported where the latter is positive). ‘Unrealised capital gains’ as a percent of portfolio value at the end of 
the simulation period are reported, along with the tax cost that would have resulted from liquidating the portfolio  due short-term and long-term capital gains.. Estimates are based on 
monthly portfolio snapshots, assuming transactions occur on the first trading day of each month, and reported as returns as a proportion of funds under management. The results 
report average contributions relative to the benchmark, along with the statistical significance of the differences. Tax rates are assumed to be 15% on short-term capital gains and 
income, and 10% on long-term capital gains, in accordance with Australian superannuation (pension) funds. A company tax rate of 30% is assumed for the purpose of calculating 
imputation credits. Price level data comes from the SIRCA Australian Equities Tick History database; market capitalization from the Share Price and Price Relative (SPPR) database; 
and book-to-market ratios are calculated from data sourced from the Aspect Huntley database. 

Fund Type and 
Market State 

Dividends Capital 
Gains 

Pre-Tax 
Excess 
Return 

Income 
Tax 

Imputation 
Credits 

Capital 
Gains Tax 

After-tax 
Excess 
Return 

Tax   
Drag 

Excess 
Return 
Erosion 

Unrealised 
Capital 
Gains 

Tax Cost on 
Liquidation 

Broad Market 

Initialization -0.22%*** 1.84%*** 1.62%*** 0.02%*** 0.09%*** -0.20%*** 1.53%*** -0.09%*** 5.8% -8.82% 1.1% 

Bull -0.37%*** 1.11%*** 0.75%*** 0.07%*** -0.09%*** -0.88%*** -0.15% -0.90%*** 120.2% 22.85% -2.8%

Bear -0.12%*** -0.05% -0.17% 0.04%*** -0.14%*** -0.08%*** -0.35% -0.18%*** -29.21% 3.8%

Recovery 0.03% 0.93%*** 0.96%*** 0.01%* -0.08%*** -0.05%*** 0.84%*** -0.12%*** 12.8% 12.59% -1.5%

Small-Cap 

Initialization -0.06%*** 2.88%*** 2.82%*** -0.03%*** 0.27%*** -0.41%*** 2.65%*** -0.17%*** 6.0% -4.05% 0.5% 

Bull -0.43%*** 1.63%*** 1.20%*** 0.06%*** 0.06%*** -1.13%*** 0.18% -1.02%*** 85.2% 23.58% -3.0%

Bear -0.63%*** 3.13%*** 2.50%*** 0.07%*** 0.17%*** 0.37%*** 3.11%*** 0.60%*** -24.2% -58.17% 7.3%

Recovery 0.22%*** 3.13%*** 3.35%*** -0.08%*** 0.28%*** -0.07%*** 3.49%*** 0.14%*** -4.2% 19.61% -2.4%
*** 1% significance; ** 5% significance; * 10% significance 
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TABLE 5 

Contributions to Excess Return by Turnover 

Table 5 reports the contributions to both pre-tax- and after-tax excess return for Australian equity funds between July 2001 and December 2010, with funds categorized by average turnover. 
Excess return is estimated relative to the S&P/ASX300 benchmark for Broad Market funds and the S&P/ASX Small Ordinaries benchmark for Small-Cap funds. Turnover is calculated as the 
minimum of buy and sell volume within each month as a proportion of fund value at the start of the month. Turnover for each fund is then demeaned by deducting the average turnover for 
all observed funds in the category (i.e. Broad Market or Small-Cap) during that month. Demeaned turnovers are averaged across time for each fund; and Broad Market funds are sorted into 
quintiles and Small-Cap funds into terciles based on their average demeaned turnover during their time in the sample. The first three columns report pre-tax returns, including contributions 
from dividends and capital gains. The next three columns show the annualized tax liabilities as a proportion of total benchmark value, including contributions from income tax on dividends, 
the value of imputation credits and taxes on capital gains (CGT). The next column reports the estimated after-tax excess return after all tax effects. The final four columns report measures of 
tax effects. ‘Tax drag’ is the difference between after-tax and pre-tax excess return, and equates to the sum of the three tax liability components. ‘Excess return erosion’ is estimated as after-tax 
excess return as a proportion of pre-tax excess return (reported where the latter is positive). ‘‘Unrealised capital gains’ as a percent of portfolio value at the end of the simulation period are 
reported, along with the tax cost that would have resulted from liquidating the portfolio  due short-term and long-term capital gains. Estimates are based on monthly portfolio snapshots, 
assuming transactions occur on the first trading day of each month, and reported as returns as a proportion of funds under management. The results report average contributions relative to 
the benchmark, along with the statistical significance of the differences. Tax rates are assumed to be 15% on short-term capital gains and income, and 10% on long-term capital gains, in 
accordance with Australian superannuation (pension) funds. A company tax rate of 30% is assumed for the purpose of calculating imputation credits. Price level data comes from the SIRCA 
Australian Equities Tick History database; market capitalization from the Share Price and Price Relative (SPPR) database; and book-to-market ratios are calculated from data sourced from the 
Aspect Huntley database. 

Fund Type and 
Turnover Groups 

Mean 
Turnover 

Dividends Capital 
Gains 

Pre-Tax 
Excess 
Return 

Income 
Tax 

Imputation 
Credits 

Capital 
Gains Tax 

After-tax 
Excess 
Return 

Tax   Drag
Excess 
Return 
Erosion 

Unrealised 
Capital 
Gains 

Tax Cost on 
Liquidation 

Broad Market 

High Turnover 106.9% -0.14%*** 0.67%*** 0.53%*** 0.04%*** -0.13%*** -0.77%*** -0.33% -0.86%*** 161.7% 9.10% -1.19%

2 65.3% -0.22%*** 0.71%*** 0.49%*** 0.04%*** -0.08%*** -0.43%*** 0.03% -0.46%*** 93.5% 11.37% -1.45%

3 50.1% -0.35%*** 0.36%** 0.01% 0.07%*** -0.14%*** -0.38%*** -0.44%** -0.45%*** 4306.1% 11.57% -1.40%

4 38.7% -0.19%*** 1.84%*** 1.65%*** 0.04%*** -0.06%*** -0.44%*** 1.18%*** -0.46%*** 28.2% 13.12% -1.57%

Low Turnover 22.8% -0.03%* 0.82%*** 0.79%*** 0.00% 0.02%*** -0.32%*** 0.49%*** -0.30%*** 37.8% 4.62% -0.49%

Small-Cap 

High Turnover 86.1% -0.47%*** 2.36%*** 1.89%*** 0.06%*** 0.07%*** -0.53%*** 1.49%*** -0.40%*** 21.2% 17.17% -2.32%

2 61.0% -0.48%*** 2.40%*** 1.91%*** 0.06%*** 0.10%*** -0.60%*** 1.47%*** -0.44%*** 23.0% 21.69% -2.76%

Low Turnover 35.3% 0.09%*** 2.32%*** 2.42%*** -0.05%*** 0.27%*** -0.48%*** 2.15%*** -0.27%*** 11.0% 8.92% -1.20%
*** 1% significance; ** 5% significance; * 10% significance 
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TABLE 6 

Contributions to Excess Return by Investment Style for High Tax Individuals 

Table 6 reports the contributions to both pre-tax- and after-tax excess return for Australian equity funds between July 2001 and December 2010, across six self-declared fund styles with 
tax estimated for an Australian individual investor on the top marginal tax rate. Excess return is estimated relative to the S&P/ASX300 benchmark for Broad Market funds and the 
S&P/ASX Small Ordinaries benchmark for Small-Cap funds.  The first three columns report pre-tax returns, including contributions from dividends and capital gains. The next three 
columns show the annualized tax liabilities as a proportion of total benchmark value, including contributions from income tax on dividends, the value of imputation credits and taxes on 
capital gains (CGT). The next column reports the estimated after-tax excess return after all tax effects. The final four columns report measures of tax effects. ‘Tax drag’ is the difference 
between after-tax and pre-tax excess return, and equates to the sum of the three tax liability components. ‘Excess return erosion’ is estimated as after-tax excess return as a proportion of 
pre-tax excess return (reported where the latter is positive). ‘Unrealised capital gains’ as a percent of portfolio value at the end of the simulation period are reported, along with the tax 
cost that would have resulted from liquidating the portfolio  due short-term and long-term capital gains. The results report average contributions relative to the benchmark, along with 
the statistical significance of the differences. Tax rates are assumed to be 47% on short-term capital gains and income, and 23.5% on long-term capital gains, in accordance with an 
individual tax payer on the projected top marginal tax rate at the time of the analysis (of 45% plus the 2% Medicare levy, excluding the temporary 2% budget repair levy). A company tax 
rate of 30% is assumed for the purpose of calculating imputation credits. Price level data comes from the SIRCA Australian Equities Tick History database; market capitalization from 
the Share Price and Price Relative (SPPR) database; and book-to-market ratios are calculated from data sourced from the Aspect Huntley database. 

Fund Style Dividends Capital 
Gains 

Pre-Tax 
Excess 
Return 

Income 
Tax 

Realised 
Imputation 

Capital 
Gains Tax 

After-Tax 
Excess 
Return 

Tax   
Drag 

Excess 
Return 
Erosion 

Unrealised 
Capital 
Gains 

Tax Cost on 
Liquidation 

Broad Market 

Neutral -0.36%*** 0.97%*** 0.61%*** 0.22%*** -0.11%*** -1.26%*** -0.54%*** -1.15%*** 188.8% 11.32% -3.89%

Value 0.21%*** 1.17%*** 1.37%*** -0.13%*** 0.07%*** -1.24%*** 0.07% -1.31%*** 95.4% 7.92% -3.11%

Growth -0.53%*** 0.89%*** 0.36%** 0.33%*** -0.18%*** -1.04%*** -0.52%*** -0.88%*** 244.6% 8.57% -2.96%

GARP -0.68%*** 2.35%*** 1.67%*** 0.41%*** -0.20%*** -1.65%*** 0.24% -1.43%*** 85.7% 8.90% -3.44%

Quant 0.03%** -0.72%*** -0.69%*** 0.02%** -0.08%*** -1.48%*** -2.23%*** -1.54%*** 3.79% -1.46%

Undeclared -0.23%*** -0.40%* -0.63%*** 0.17%*** -0.14%*** -0.90%*** -1.50%*** -0.87%*** 5.92% -2.05%
All Broad Market -0.20%*** 0.95%*** 0.74%*** 0.13%*** -0.08%*** -1.25%*** -0.46%** -1.20%*** 161.5% 8.53% -3.02%

Small-Cap 

Neutral -0.46%*** 3.68%*** 3.22%*** 0.17%*** 0.10%*** -0.94%*** 2.54%*** -0.68%*** 21.06% 15.17% -5.75%

Value 0.19%*** 0.86%** 1.05%*** -0.21%*** 0.26%*** -1.58%*** -0.48% -1.53%*** 145.6% 12.60% -5.12%

Growth -1.13%*** 1.24%*** 0.11% 0.59%*** -0.12%*** -1.81%*** -1.23%*** -1.34%*** 1191.6% 23.50% -8.36%

GARP 0.06%** 2.13%*** 2.19%*** -0.22%*** 0.41%*** -1.63%*** 0.75%*** -1.44%*** 65.6% 22.24% -8.78%

Quant -0.18%*** 4.33%*** 4.15%*** 0.08%*** 0.00% -2.37%*** 1.87%*** -2.28%*** 55.0% 4.44% -2.41%

Undeclared -0.47%*** 3.06%*** 2.60%*** 0.18%*** 0.09%*** -2.59%*** 0.27% -2.32%*** 89.6% 22.00% -8.60%
All Small-Cap -0.30%*** 2.09%*** 1.79%*** 0.07%*** 0.15%*** -1.55%*** 0.46% -1.33%*** 74.3% 16.11% -6.19%

*** 1% significance; ** 5% significance; * 10% significance
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FIGURE 1 
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FIGURE 2 

After-Tax vs. Pre-Tax Returns – Change in Fund Percentile Ranks by Year 
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