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Abstract

Based on the Qur’anic prohibition against interest (riba), this paper quantifies the true cost of
purification for the first time. The extant literature focuses on the performance of various
Islamic portfolios but the returns of these funds are pre-purification. This is a significant
oversight given that, for some scholars, the entire permissibility of the industry rests on
purification. By comparing the impact on returns of three purification methodologies we
show that purification adversely and statistically significantly impacts portfolio returns and
that the choice of purification methodology also matters. Our results are robust to alternative
portfolio construction methodologies and standardised tax rates. The implications are that
purification is not a trivial matter for compliant Muslim investors — comprehensive shari’ah
compliance has a significant faith and financial implications for compliant Muslim investors
such that it could be argued that, by ignoring the impact of purification on returns, the

findings of the extant literature are incomplete.
Keywords: Islamic finance, Mutual funds, Purification, shari’ah compliant
JEL Classification: G11, G18
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1. Introduction

In Islam the philosophy of investing in equities based on religious beliefs means that
all investments must be in compliance with shari’ah and any remaining contaminated
(haram) elements must be purified'. According to data from Thomson Reuters the total
number of shari’ah compliant mutual funds reached 943 in 2014, double the number in 2008.
Central to the continued growth in faith-based investments is the $1.9 trillion global Islamic
finance industry (Islamic Financial Services Board, 2011). While this growth has garnered
significant attention in the extant academic literature about the impact of the application of
shari’ah on the performance of shari’ah funds (Abdelsalam et al., 2014; Abdullah et al.,
2007; Capelle-Blancard and Monjon, 2014; Hussein and Omran, 2005; Nainggolan et al.,
2015), the literature is almost completely silent about purification (Mulcahy, 2013). Given
that, for some shari’ah scholars, the credibility of the entire industry rests on the application
of ex-post purification, it can be argued that studies that utilise pre-purified returns to draw
conclusions about the performance of shari’ah portfolios do so in error such that there is a
pressing need to investigate the true cost of purification. In this paper, we directly estimate
the cost of purification for the first time. Our results are striking, showing that purification
has a negative impact on portfolio performance of up to 0.95 percent per annum.

Given that there are numerous purification methodologies of varying rigour suggested
in Islamic textbooks and by industry standards bodies, we also investigate whether applying
these different suggested methods produce meaningfully different purification costs. In
addressing this issue we find that, depending upon the rigour of the purification method used,
the effect on portfolio returns differs by as much as 0.89 percent per annum.

Our findings, which significantly advance the Islamic finance literature, are closely

related to the growing literature on socially responsible investing (SRI) which, historically,

! Purification refers to the need to donate to charity all impure components deemed unacceptable under shari’ah
(Elgari, 2000).



was motivated solely by religious concerns (Ferruz et al., 2012). According to the US Social
Investment Forum’s biannual surveys between 1995 and 2005, over 90% of the funds
following SRI guidelines exclude investment in companies in at least three industries; the
most common reasons for boycott are tobacco, alcohol, gaming, and weapons (Luo and
Balvers, 2015). Collectively referred to as sin stocks, the performance of portfolios that
exclude (and solely include) these equities has been extensively studied in the extant
literature (Adler and Krtizman, 2008; Fabozzi et al., 2008; Hong and Kacperczyk, 2009;
Kreander et al., 2005; Statman and Glushkov, 2009). We add to this literature by providing
direct estimates of the financial costs of purification from implementing Islamic faith based
investment policies for the first time.

In summary our paper makes several key contributions to the Islamic finance and
more broadly to the SRI literature. First, using data for the S&P 500 index from 1994-2014,
we provide direct estimates of the financial cost of purification. That is, instead of using
funds data contaminated by factors relating to, inter alia, managerial skill and market timing
issues we construct a benchmark portfolio to allow us to isolate the true cost of shari’ah
purification for the first time. Second, because in the process of constructing the benchmark
portfolio we first construct a compliant portfolio using shari’ah stock screens to eliminate
non-compliant industries and companies from consideration, we also, as an interim analysis,
estimate the risk and return impact of these shari’ah stock screens versus the broader index
from which these shari’ah compliant companies are drawn. Contrary to Derigs and Marzban
(2009) our results indicate that the risk and return from this compliant Islamic portfolio are
not statistically significantly different from the risk and returns from a replicated S&P 500
index, i.e. Islamic investors do not have to trade off financial performance for non-financial
utility, based upon just screening. Third, we carry out a comprehensive empirical evaluation

of three alternate purification methodologies suggested by the literature. The results of these



purification tests indicate a significant negative impact on portfolio returns versus the
benchmark portfolio for all methodologies, i.e. purification has a non-trivial cost for
compliant Muslim investors. Most interesting is the sensitivity of our results to the
purification methodology used. These results have important practical and faith based
implications for the growing Islamic funds industry.

The remainder of the paper is organised as follows. Section 2 describes the relevant
SRI, Islamic finance and purification literature, while Section 3 describes the data and
methodology used to empirically investigate the effect of these purification techniques on
portfolio performance. Section 4 presents the results of these tests and robustness tests while

Section 5 concludes.

2.0 Literature Review

SR is defined as the use of ethical criteria to select and manage stock portfolios and
was (until recently broadened to include environmental, governance, social, and sustainability
concerns) synonymous with faith based investing (Kurtz, 2008). Although Girard et al.,
(2007) and Renneboog et al. (2008a) find that SRI funds underperform, more recent research
has shown that SRI funds outperform conventional funds during crisis periods and
underperform them during non-crisis periods (Becchetti et al., 2015; Nofsinger and Varma,
2014). Notwithstanding these contributions, most SRI studies find no statistically significant
evidence that the performance of socially responsible funds is different from that of
conventional ones (Bauer et al., 2005; Bauer et al., 2006; Bauer et al., 2007; Gregory and
Whittaker, 2007; Goldreyer and Diltz, 1999; Hamilton et al., 1993; Kreander et al., 2005;
Mallin et al. 1995; Shank et al., 2005; Statman, 2000).

Shari’ah compliant investing and SRI are closely related (Al-Khazali et al., 2014;

BinMahfouz and Hassan, 2013)). In Islam the philosophy of investing in equities based on



religious beliefs means that all investments must be in compliance with shari’ah such that
shares of firms tainted with impure components are haram. Impure components consist of,
inter alia, riba which in modern Islamic finance has become synonymous with interest-
related activity and is unequivocally prohibited in the Qur’an (Kuran, 2005; Mulcahy, 2013).
Given the size and complexity of modern firms, from an Islamic perspective most are tainted
in some way by impure components such that the practical effect of absolute compliance with
shari’ah principles is that investment in equities would be, ipso facto, off limits for Muslim
investors (McMillen, 2011; Moore, 1997). Faced with this conundrum contemporary shari’ah
scholars have made, via the use of ijtihad (reasoning and argumentation), compromises to
allow permissible variation from absolute compliance with shari’ah principles (subject to
passing qualitative and quantitative shari’ah stock screens) in order to facilitate the
emergence of the shari’ah compliant investment industry.

The vast majority of the research to date has focused on the performance of Islamic
funds that take advantage of this permissible variation and the results are mixed®. While
many of these studies have been unable to find a significant performance difference between
compliant and non-compliant portfolios — see for example Albaity and Ahmad (2008),
Girard and Hassan (2008), Guyot (2011), Hassan and Girard, (2010), Kamil et al. (2013),
Kok et al. (2009), and Walkshausl and Lobe (2012) — these results are not matched by other
researchers who find that Islamic portfolios i) generally outperform conventional ones (Alam
and Rajjaque, 2010; Ashraf and Mohammad, 2014; and Peillex and Ureche-Rangau, 2013),
ii) generally underperform conventional ones (Ashraf, 2014; Fikriyah et al., 2007; Hayat and
Kraeussl, 2011; Hoepner et al., 2011; and Nainggolan et al., 2015), iii) outperform

conventional ones in down markets (Abdullah et al., 2007; Al-Khazali et al., 2014; Ashraf,

? See Masih et al. (2016) for an extensive review.



2013; Ho et al., 2014; and Jawadi et al., 2014), and iv) underperform conventional ones in
down markets (Hussein, 2007; Hussein and Omran, 2005).

In those studies where Islamic portfolios are found to underperform, this
underperformance is variously attributed to, inter alia, the lack of diversification and the
lower leverage imparted by the shari’ah screening process and/or to the costs of applying and
rebalancing these screens (Ajmi et al., 2014; Ashraf, 2014; Bauer et al., 2006; Dewandarua et
al., 2015). What is interesting for this study is that not one article mentions costs relating to
purification which, if these portfolios are indeed truly shari’ah compliant, should directly
impact of returns versus conventional portfolios. What is evident from the albeit limited
extant Islamic finance literature in this area is that, with the exception of Mulcahy (2013),
there is an absence of any research on purification. This is especially surprising when,
according to some shari’ah scholars, the entire permissibility of broad-based Islamic
investment in equities hinges on purification (indeed Elgari states that ‘no part of these
programs is on a more solid ground from a shari’ah point of view, than that of purification’
(2000, p.2)., 2000). That is, purification is the proquo to the quid of permissible variation.

The central problem, and the consequences of which are estimated in this paper, is
that there is no agreement about how to calculate the amount that needs to be purified. For
instance, although the Accounting and Auditing Organisation for Islamic Financial
Institutions (AAOIFI) recommends one method to purify impure amounts in shari’ah
Standard 21 Financial Papers (Shares and Bonds) (hereafter S21)°, the terminology used
therein is not consistent and, in certain sections, lacks specificity. Also, not all jurists adhere
to AAOIFI standards such that there are several methods suggested in the extant literature
and used in practice (Elfakhani et al., 2007). These can be broadly grouped the dividend and

investment methods and which broadly differ on whether the amount to be purified is

¥ To date the AAOIFI has issued 45 Shari’ah Standards; Standard 21 (Financial Papers, Shares and Bonds) is
the relevant standard for the funds industry.



dividends or income (and if income, whether it should be pre- or after-tax income). Of the
index providers that provide shari’ah compliant equity benchmark indices, only MSCI
perform any form of purification at source and, unsurprisingly, favour a version the least
onerous dividend method (Ashraf, 2014). Separately, Mulcahy (2013) argues for a
comprehensive purification methodology that also purifies the benefits to a firm from the
interest expense tax shield from debt (Cooper and Nyborg, 2006, 2007; Miles and Ezzell,
1985; Modigliani and Miller, 1958, 1963) and surmises that the need to purify interest
expense may have been previously considered and rejected only because perhaps, as
Pomeranz (1987) observes, purification is ‘more easily done with interest income than
interest expense’ (p.125). The result is that, even for those adhering to AAOIFI standards,
differing interpretations are possible such that confusion remains and haram components go

unestimated and unpurified. Therefore, this issue clearly needs further research.

3.0  Methodology

The primary aim of the paper is to estimate the true cost of the various purification
methodologies — the dividend, investment and comprehensive, respectively, in order of
rigour’. Ashraf (2014) argues that because trading costs, managements’ stock selection and
market timing skills (or lack thereof) will necessarily pervade every Islamic fund, it is
inappropriate to use such funds to estimate the impact on return of any specific shari’ah
application (be it stock screens or, in this case, also purification methods). For this reason,
Schroder (2007) argues that a constructed screened portfolio from a broad index is a better
tool to properly isolate the impact of a shari’ah application from that of trading costs, stock

selection and timing issues.

* See Mulcahy (2013) for a detailed discussion of the three methods.
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3.1 Portfolio Screening

Following Derigs and Marzban (2008), the starting universe for the analysis in this
study is the constituent equities of the well-diversified and highly liquid S&P 500 index for
the years 1994-2014°. This universe is first assessed to ensure that all firms have the required
data to test the core hypothesis of this paper. Then, to help distinguish the permissible (halal)
from the haram (DeLorenzo, 2002), the remaining companies are passed through a number of
shari’ah stock screens, first to exclude those equities from firms with non-compliant business
activities (qualitative screen) and then to exclude those with non-compliant financial ratios
(quantitative screen). Because detailed financial statements are only available on an annual
basis, the screening process occurs annually. This section describes in detail the different
stages of the various assessment and screening processes.

The first step is to remove all stocks without a market capitalisation value at the start
of the year. The beginning market capitalisation is necessary to calculate the market weight
of each company in the portfolio in that year. This has a small impact on the total universe of
stocks removing an average of eleven equities each year, and its impact is weighted toward
the first half of the sample period. Non-compliant business activities are then removed using
a qualitative shari’ah screen outlined by, inter alia, Derigs and Marzban (2008) and Ashraf
(2014) which excludes firms whose primary business activity generates earnings from pork
and alcohol, gambling, non-Islamic financial services, pornography, tobacco, and weapons
(Wilson, 2004). Similar to the results from Derigs and Marzban, (2008), Renneborg et al.,
(2008b) and Galema et al., (2008) the application of the qualitative screen reduces the
universe significantly, in this case to an average of 305 equities each year.

Quantitative screens are then applied to exclude any remaining companies tainted by

maysir, gharar, and riba, and which are practically interpreted as disallowing excessive

® For the avoidance of doubt, equities are only included in the study for the years they are also constituents of
the S&P 500 index.



liquidity, leverage and, ultimately, minimising interest. Four quantitative screens, using the
same financial ratios as outlined in Derigs and Marzban (2008) and Ashraf (2014), are then
applied. To ensure that the portfolios are implementable the results of the quantitative
screening process are lagged by one year, so that if a company fails the quantitative screening
process in any year then it is excluded in the following year. We believe this reflects the
reality of the investment process where an investor will not know whether a company is
compliant for any year until the accounts are released sometimes months after year end.

These quantitative screens are:

_CSL() _ 033
TTTAm T
AR;(t)
= <0.70
27T

_ARy(8) + CSI(8)

- < 0.
S3 O) < 0.50
TD;(t)
= < 0.
S+ = e = 033

where CSI;(t), AR;(t), TA;(t), D;(t) and MC;(t) are the short-term cash investments,
accounts receivable, total assets, total debt, and market capitalisation, respectively, of
company i at time t. These screens are applied in two stages. The first stage eliminates all
equities without sufficient data for at least one of the financial screens. The second stage
eliminates all equities that do not pass all tests for which there is sufficient data. At this stage
we have a compliant sample, with an average size of 242, approximately half of the total
number of equities in the index.

Assuming that the application of qualitative and quantitative shari’ah stock screens
will have eliminated those firms from unacceptable industries and with unacceptable

financial ratios it is likely that, any remaining impure components to be purified will consist



solely of riba. The final step in the process is to purify these remaining contaminated
elements when earned. To accomplish this we further limit our sample to equities which
have sufficient data to test the main hypothesis of this paper, that is, they should have data to
calculate tax rate, pay-out ratio, interest income and interest expense. This results in a final
sample with an average of 184 constituents that can be purified and is used as a benchmark
against which to estimate the cost of purification according to the dividend, investment and

comprehensive methods.

[Insert Figure 1 here]

Looking in Figure 1 at the variation in the numbers of compliant equities and the
number that can be purified over time there is no long term trend although the number of

equities with data does vary from year to year quite considerably.

Per Mulcahy (2013) the total haram amount to be purified (P) by investors in any
company i in year t according to the three methods, respectively, can be represented in

equation form as

P(t) ={L;(t). [1 —7;(D)]. pi(D)} (1)
P;(t) = I;(®) 2
Pi(t) = [1;(t) + 7; (). X; ()] 3)

where | is the pre-tax haram amounts from riba interest income, t is the tax rate calculated as

the ratio of tax to pre-tax income, p is the payout ratio, and X is the pre-tax interest expense.

3.2 Portfolio Construction
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The analyses in this paper assume that investors invest in market-weighted portfolios
which are rebalanced at the start of each year; rebalancing costs are excluded from the
calculations. The methodology for calculating the returns for these market weighted

portfolios replicates that used to create market indices and are given by the equation

Nt
Zi=1 13, MCi
Njp
Zi=1 MCi,t

Rie =

where 7;, is the total return of equity i during time period t and MC;, is as previously
defined.®

Specifically, three portfolios are created using this methodology for analysis in this
study. The first is a replicated S&P 500 index which contains all equities in the S&P 500
with available data for market capitalisation at the start of the year and the second is a
compliant portfolio which contains those equities that have passed shari’ah qualitative and
quantitative screens and so is a free from any contamination from manager skill and market
timing issues. Given the lagged construction methodology both of these portfolios are
investable and directly comparable and as such can be used to isolate the performance impact
of shari’ah screens versus the replicated S&P 500 index. The third portfolio is a market-
weighted portfolio of all compliant equities with data necessary to perform purification and is
interpreted as a benchmark against which to compare the impact of each of the three
purification methods on returns. To do so the three different purification methods are
separately used to calculate the amount of contaminated gains from riba to be purified for
each equity in this portfolio. These amounts are then expressed as a fraction of the market

capitalisation of the company at the start of the year.

® See for example the index methodologies used by Standard & Poors
(http://www.spindices.com/documents/methodologies/methodology-index-math.pdf) and MSCI
(https://www.msci.com/egb/methodology/meth_docs/MSCI_May12_IndexCalcMethodology.pdf)
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40  Results
4.1  Analysing Constructed Portfolios

The results from our portfolios show that, unsurprisingly, the replicated S&P index
provides a close proxy for the S&P 500 index itself; the tracking error is less than 1%. The
slight difference is caused by the exclusion of companies with no market capitalization data
available at the start of the year. The cumulative performance of both the replicated S&P
index and the compliant portfolio is seen in Figure 2 and the results are summarised in Table

1.

[Insert Table 1 Here]

[Insert Figure 2 Here]

The results show that while in any given year there may be a material difference in
performance on average the two tend to produce similar performance. Specifically, on
average, the replicated S&P index outperforms the compliant portfolio by 0.21% per annum
but, with a standard error of 0.66%, the risk-adjusted difference is not significantly different
from zero. Given that the Sharpe ratios are also not statistically different, what we can
conclude is that an investor restricted to compliant equities will not be at a disadvantage

relative to an investor with access to the full list of S&P 500 companies.

[Insert Table 2 Here]

In order to further understand the risk and return characteristics of the compliant

portfolio relative to the replicated S&P index its excess returns are tested using two different
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asset pricing models; the CAPM model and the Fama-French three factor model. In both
cases the return of the replicated S&P Index is treated as the market portfolio. The results,
presented in Table 2, show that the intercept is not significantly different from zero which
confirms our previous results that, after adjusting for risk, an Islamic investor is not at a
statistically significant disadvantage from the application of skari’ah stock screens alone (i.e.
prior to purification). It is noteworthy that this finding is in direct opposition to the findings
of Derigs and Marzban (2009) who, in a study of the constituents of the S&P 500, find that
when applied at the asset level Islamic investors are disadvantaged by the application of

shar’iah screens alone.

4.2  Estimating the Cost of Purification

While the previous section showed that a compliant Muslim investor is not at a risk-
adjusted disadvantage before purification, the crux of this paper is to build on this to
investigate and compare the relative cost of purification. To do so the market capitalisation
weighted cost using equations (1), (2) and (3) for each the three purification methodologies
previously defined is calculated and the results from these analyses are compared to the

benchmark portfolio constructed from those compliant equities with data for purification.

[Insert Figure 3]

[Insert Table 3]

Figure 3 shows the cumulative impact of each purification method relative to this
benchmark portfolio. Table 3 shows the annual cost of purification in percentage terms for
each of the three methods. What is immediately clear is that purification matters — the

average annual cost of purification is 0.06%, 0.29% and 0.95% from the dividend, investment
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and comprehensive methods, respectively. All of these returns are statistically significantly
different from the benchmark portfolio at the 1% level. In terms of differences in costs
between the various methods it is also clear from Table 3 that the choice of purification
methods matters. That is, the cost associated with the comprehensive method is 0.66% and
0.89% higher than the investment and dividend methods, respectively, and these differences

are both statistically significant at the 1% level.

[Insert Figures 4 and 5]

It is evident from Figures 4 and 5 that both the total cost of purifying the gains and the
cost difference between the various methods has fallen considerably over the last six years.
Unsurprisingly, the majority of this variation is explained by differences in interest rates
across time. Allowing for this, Figure 5 shows the costs associated with the comprehensive
method is a multiple of the costs of both the dividend and investment methods and that the
ratios of the costs associated with the comprehensive method versus the other methods
remained relatively stable through time. That is, the comprehensive/investment cost multiple
ranges from 3 to 6 times and the comprehensive/dividend multiple ranges from 10 to 20

times.

4.3  Robustness Tests
In order to test the equivalence of the risk-adjusted returns from purification for each
of the three methodologies we use the same asset pricing models outlined previously with the

benchmark portfolio as the market portfolio. The results are presented in Table 4.

[Insert Table 4]
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The cost of purification for each method is evident from the statistically significantly
negative intercept in each case. Tests of equivalence (results not reported here) show that
there is no difference in betas between the methods, which is not surprising given that there is
no difference in the individual assets in the portfolios.

To test the robustness of our results to alternative portfolio construction
methodologies we repeat the previous analysis using two different assumptions. In the first,
instead of using the market capitalisation weighted portfolio, we base our analysis on an

equally weighted portfolio calculated according to the equation

where all variables are as previously defined. In the second we assume a constant tax rate of

35% for all equities, or 0% if the actual tax rate for the company is negative.

[Insert Table 5 Here]

Table 5 shows the results of the robustness checks. The general pattern of the results
is confirmed in both cases, with the comprehensive methodology being statistically
significantly higher than the other purification methods. Indeed, the results are greater under
these new assumptions. The equal weighted portfolio shows higher costs associated with both
the investment method (0.45% compared to 0.29% previously) and the comprehensive
method (1.28% compared to 0.89% previously). The constant tax rate method increases the
costs associated with the comprehensive method (up to 1.12% compared to 0.89%
previously) and consequently increases the cost of purification relative to both the dividend

and investment methods.
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5.0  Conclusion

If the Islamic funds industry is to follow through on its early promise and grow at the
rates forecast, then any suspicion as to its shari’ah compliance needs to be assuaged. That is,
insofar as permissible variation is tolerated, maximum effort must be made to purify all
tainted components (El-Gamal, 2006; Maurer, 2002). What is surprising then is that while
there is now an extensive collection of research relating to the application of shari’ah screens
and its impact on the performance of Islamic funds (Alam and Rajjaque, 2010; Al-Khazali et
al., 2014; Girard and Hassan, 2008; Ho et al., 2014; Hoepner et al., 2011; Hussein and
Omran, 2005; Kamil et al., 2013; Nainggolan et al., 2015; Walkshausl and Lobe, 2012) —
the extant literature is silent about purification.

While the recommendations in AAOIFI S21 are a significant contribution in this
regard, the lack of agreement about the need to purify even seemingly obvious and
unequivocally prohibited elements in practice (observed most obviously in the permissibility
of the pay-out ratio in the dividend method) is a concern. Going further, Mulcahy (2013)
conjectures that the need to purify gains from the interest tax shield, the value of which is
well understood in the corporate finance literature. While it is not surprising that those index
providers who do mention purification favour a version of the dividend method (Ashraf,
2014) to winnow the amount to be purified it is puzzling that no empirical literature to date
has considered the obvious shari ah implications of this practice (Mulcahy, 2013).

The empirical analysis in this study fills this gap and is designed to stimulate a
purification debate. To do so we construct a benchmark portfolio of compliant equities with
data for purification from the S&P 500 index for the years 1994-2014 to directly estimate the
cost of three purification methods (i.e. the dividend, investment and comprehensive
methods). The results from these tests indicate a significant negative impact on risk adjusted

portfolio returns for all methodologies. We also show that the method of purification is
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important. The return differences between the three methods are all statistically significantly
different and vary in magnitude from 0.23 to 0.89 percent per annum.

Prior to creating the benchmark portfolio we first construct a compliant portfolio
which passed both the qualitative and quantitative shari’ah screens (but not necessarily the
criteria to meet the data requirements for purification). In an additional analysis of the risk
and return of this compliant portfolio we also show that there is no statistically significant
difference between the returns from the compliant portfolio versus a replicated S&P 500
index, i.e. contrary to Derigs and Marzban (2009) this study finds that Islamic investors are
not disadvantaged by the application of shar iah screens alone.

The present study contributes to the need for substantive empirical research to
investigate issues in Islamic finance. The results in this study show, for the first time and
conclusively, that purification is not a trivial matter — comprehensive shari’ah compliance
has significant faith and financial implications for compliant Muslim investors. In that regard,
our findings significantly advance the empirical Islamic finance literature, specifically the
debate about purification, as well as the broader SRI literature. We anticipate that our study,
building as it does on Derigs and Marzban (2008) and Mulcahy (2013), will serve to create a
broader awareness within the Islamic finance industry about the need to purify portfolio
returns and the appropriate method for doing so. We believe that our findings will serve to
stimulate the debate regarding the methodologies prescribed in Clauses 3/4/5/4 and 3/4/5/5 of
S21 and lead to additional purification research in other jurisdictions where the prevailing

attitude to and use of leverage by corporations tends to be different from the U.S.
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Figure 1
The Effect of Screening

Panels A and B show the effect on the size of the sample following successive screens. The starting
point is the universe of equities with available lagged market capitalization data in the S&P 500 index.
Equities are then removed in the following order: equities failing qualitative screens, equities failing a
guantitative screens, finally, equities without sufficient tax and interest data to test the cost of
purification.
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Purification Screen 209 195 192 179 156 163 158 156 171 174 184

05 06 07 08 09 10 11 12 13 14  Avg.

All Equities 490 493 494 498 498 500 500 500 500 500 @489
Qualitative Screen 305 307 307 311 316 318 318 318 321 322 305
Quantitative Screen 221 221 225 236 251 247 246 248 267 259 242
Purification Screen 184 178 172 159 176 194 192 177 162 139 184
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Figure 2
Performance Comparison of a Replicated S&P 500 Index versus a Compliant Portfolio

These figures compare the performance of two portfolios for the period 1994-2014. The first is a
replicated S&P 500 index. The second consists of all compliant equities, defined as those which pass
gualitative and quantitative screens. Panel A shows the cumulative return of both portfolios, rebased to
31" December, 1993. Both portfolios are rebased to December 31%, 1993.
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Figure 3
Cumulative Return Post Purification

This figure shows the cumulative gross and net returns of a benchmark portfolio that includes those
compliant equities with data for purification from the S&P 500 Index for the period 1994-2014.
The returns are shown gross (unpurified) and then net of purification costs estimated using three
different methodologies — the dividend, investment and comprehensive methods. All portfolios are
rebased to December 31%, 1993.
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Figure 4
Cost of Purification

This figure shows the cost of purifying a benchmark portfolio that includes those compliant equities
with data for purification from the S&P 500 Index for the period 1994-2014 using three different
methodologies — the dividend, investment and comprehensive methods. Cost is shown as the
proportion of the value of the total portfolio at the start of the year.
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Figure 5
Relative Costs of Purification

This figure shows the relative cost of the dividend and investment methods versus the comprehensive

method for the period 1994-2014. The cost of comprehensive method is shown as a multiple of the
dividend and investment methods in each year.
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Table 1
Performance Comparison of Replicated and Compliant Portfolios

This table shows the performance of a replicated S&P 500 index and a portfolio of compliant
equities for the period 1994-2014. For consistency, both are constructed from the same underlying
data and methodology. The differences in return, excess return and volatility between the two are
not statistically significant at the 90% level.

Replicated S&P Index Compliant Portfolio
Annual Return (%) 9.80 9.57
Annual Excess Return (%) 8.06 7.88
Annual Volatility (%) 14.66 13.56
Sharpe Ratio 0.55 0.58
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Table 2
Compliant Portfolio Regression

The table shows the results of regressing the excess returns of the compliant portfolio first on the
market portfolio and then against the market portfolio and the Fama-French size (SMB) and value
(HML) factors, using the regression models erf = a + B,erS" (+S,SMB + B3HML) + &,.
Coefficients that are statistically significant at the 95% level are shown in bold.

Intercept Market Beta SMB HML
a B B2 Bz
Regression Co-efficient 0.0004 0.8980
Standard Error 0.0006 0.0139
Regression Co-efficient 0.0005 0.8972 -0.0326 -0.0450
Standard Error 0.0006 0.0139 0.0181 0.0199
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Table 3
The Average Cost of Purification

This table shows the average annual cost of purification of a benchmark portfolio of compliant
equities with data for purification using three different purification methodologies — the dividend,
investment and comprehensive methods — from the S&P 500 for the period 1994-2014. The final
three columns show the average annual difference between the methods. Standard errors are shown in
in brackets. All results are statistically significant at the 1% level.

Dividend  Investment  Comprehensive Difference Difference Difference

@ (2 3 (2)-(1) 3 -1 3 -2
Average Cost (%) 0.06 0.29 0.95 0.23 0.89 0.66
(0.01) (0.04) (0.10) (0.04) (0.09) (0.06)
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Table 4
Purified Portfolio Regression

The table shows the results of regressing the excess returns for each of the purification methodologies
on the benchmark portfolio of compliant equities with data for purification and the Fama-French size
(SMB) and value (HML) factors, using the regression model er} = a + Ser{" + B,SMB +
BsHML + &,. Coefficients that are statistically significant at the 95% level are shown in bold and

standard errors are shown in brackets.

Intercept Market Beta SMB HML
a By B2 B3

Purified — Dividend -0.000052 0.9999 0.0000 0.0000
(0.000002) (0.0001) (0.0001) (0.0001)

Purified — Investment -0.000243 0.9995 0.0001 -0.0003
(0.000011) (0.0003) (0.0003) (0.0004)

Purified — Comprehensive -0.000783 0.9989 0.0001 -0.0010
(0.000024) (0.0006) (0.0007) (0.0008)
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Table 5
Robustness Tests

This table show the summary results of two robustness tests. The first row reproduces the results for
the market-weighted portfolio from Table 3. The next recreates the same analysis using the alternative
equal weighted portfolio method. The results in the final row are based on using a constant tax rate of
35% (or zero if negative) to purify the market weighted portfolio. Standard errors are shown in
brackets. All results are statistically significant at the 1% level.

Dividend  Investment  Comprehensive  Difference  Difference Difference

1) (2 3) (2) - (1) 3)-@) 3) -
Market Weighted 0.06 0.29 0.95 0.23 0.89 0.66
(0.01) (0.04) (0.10) (0.04) (0.09) (0.06)
Equal Weighted 0.06 0.45 1.28 0.38 1.22 0.83
(0.01) (0.07) (0.14) (0.06) (0.13) (0.07)
Constant Tax Rate 0.06 0.29 1.12 0.23 1.06 0.83
(0.01) (0.04) (0.12) (0.04) (0.11) (0.08)
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