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The cost of constituent-
rebalancing of Shar�ıʿah-compliant
indexes: lessons for future crises

Ahmed Badreldin
Finance and Banking Research Group, Philipps Universitaet Marburg,

Marburg, Germany

Abstract

Purpose –This study aims to quantify the cost of rebalancing Shar�ıʿah-compliant indexes, both economically
and statistically.
Design/methodology/approach – An empirical approach is employed where the rebalanced Shar�ıʿah-
compliant index is calculated numerous times with different lags in rebalancing, and the number of stocks and
their cost across time are determined in order to identify the optimal rebalancing frequency.
Findings – This paper finds that annual Shar�ıʿah rebalancing does not lead to significant differences in
portfolio returns, even though it does bring some advantages in cumulative wealth starting from the third year
onwards and brings about better risk-return characteristics measured in terms of the Sharpe ratio. However,
these advantages involve an average annual shifting between 30 and 60% of the portfolio market
capitalization, which would be costly at any level of transaction costs.
Practical implications – A private investor may be better off holding a constant portfolio and only
rebalancing in three-year intervals since this was shown to possess similar portfolio returns and cumulative
wealth results. Any advantages of annual rebalancing in terms of risk-return characteristics may be offset by
transaction costs of rebalancing. Shar�ıʿah scholars and practitioners are to determine when the correct time for
rebalancing really is, taking into consideration the cost of rebalancing vis-�a-vis the advantages in cumulative
wealth and risk-return characteristics of the portfolio.
Originality/value – Predictions that Islamic indexes will perform well during financial crises, such as the
COVID-19 pandemic, miss the cost of frequent rebalancing. This paper addresses this issue in an empirical
manner learning from the previous crisis in 2008.

Keywords Financial crisis, Index constituents, Shar�ıʿah compliance

Paper type Research paper

Introduction
The Coronavirus Disease 2019 (COVID-19) pandemic, referred to by the United Nations (UN) in
its resolution A/74/L.92 as “one of the greatest global challenges in the history of the United
Nations” (United Nations, 2020), has caused increased volatility in global equity markets to an
extent not seen since the global financial crisis (GFC) 2007/2008. It resulted in volatility in
indexes based on the StandardandPoor’s (S&P) 500 risingmore than six-foldbetweenFebruary
and March 2020 (Ashraf et al., 2020; Quinsee, 2020; Brown, 2020). Already a number of studies
and analyses are predicting that Islamic equity indexes will outperform their conventional
benchmarks during the COVID-19 pandemic due to their Shar�ıʿah-compliance filtering criteria
(Welling, 2020; Tahir and Ibrahim, 2020; Damak et al., 2020). This prediction is based on findings
during the GFC 2007/2008 (Andreas et al., 2011; Ashraf, 2013; Salem and Badreldin, 2014; Saiti
et al., 2014; Alam and Rajjaque, 2016; Masih et al., 2018; Touiti and Henchiri, 2018).
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Such a comparison assumes both crises have comparable effects on equity holdings, even
though their causes may differ. Ashraf et al. (2020) pointed out that the GFC 2007/2008 was a
result of an endogenous shock attributed to market players, bankers and speculators while
the COVID-19 crisis is exogenous and directly affects the real economy (Roy and Kemme,
2020). Furthermore, these historical findings regarding Islamic equity index performance tell
us little about what will happen during and after the COVID-19 crisis since the literature has
still not addressed a number of key questions with regard to the reasons behind previous
superior Islamic equity index behavior witnessed during the 2007/2008 financial crisis.

The first aspect missing from the literature is that the comparisons being conducted to
determine superior behavior have focused on comparing the Islamic index’s performance
with its conventional benchmark counterpart. Although this approach is fair, it does not
reflect the whole picture since it does not takes into consideration the (possibly high) cost of
frequent rebalancing of a portfolio to reflect Shar�ıʿah (Islamic law)- compliance. The extent of
rebalancing is much higher than that of the benchmark index since rebalancing for
Shar�ıʿah-compliant indexes tends to be quite frequent given that most of these companies are
only Shar�ıʿah-compliant by coincidence and not by design. That is, the companymanagement
does not usually keep an eye on how well it fits the Shar�ıʿah-compliance criteria as opposed,
for example, to how well it fits sustainable and responsible investments (SRI) or
environmental, social and governance (ESG) criteria. By looking at the size of Morgan
Stanley Capital International (MSCI) World Islamic Equity Index over time ― the authors
conducted empirical observations of the stocks of the index over the period 2004–2019 ― one
finds that the number of constituents in the index have fluctuated considerably.

For these stocks, it can be observed that the GFC broke an upward trend in the number of
Shar�ıʿah-compliant stocks, which resumed after 2009 when the overall number of Shar�ıʿah-
compliant stocks rose to a sustained level of 350þ stocks until the end of the analysis period.
It was found that only 5% of the stocks that have appeared on the index have remained
Shar�ıʿah-compliant throughout the entire analysis period of 16 years. On the other hand, 29%
of stocks on the benchmark index were never Shar�ıʿah-compliant during that same period.

This implies that during a 16-year period ― with the GFC occurring within its first five
years ― the Islamic equity index would have witnessed a large amount of stock turnover and
rebalancing. In fact, an Islamic investor would have had to add and remove between 70 and
100 stocks per year, not to mention the rebalancing among the stocks that remained in the
index in terms of readjusting their weights by buying more or less of each stock as required.
Such rebalancing involves potentially high transaction costs that an Islamic investor would
incur to maintain the over-performance witnessed during crisis periods that has been shown
in the literature. Taking these costs into consideration may undermine the over-performance
of Islamic equity indexes.

These costs also bring up the question of the timing of rebalancing: should a stock be
removed from the index immediately when determined to be Shar�ıʿah non-compliant, or is a
delayed rebalancing a wiser choice? The requirement to frequently rebalance involves
recurring transaction costs and is expected to lead to potentially more losses or missing out
on increases in prices of well-performing stocks that are deemed Shar�ıʿah non-compliant.

Ashraf and Khawaja (2016) mention the problem of rebalancing costs and getting rid of
stocks in inconvenient times but instead propose using trailing averages of the Shar�ıʿah
criteria to smoothen the return and lower the turnover of securities. Though this may
practically smoothen the return, it does not solve the problem of correctly calculating the
performance of Islamic equity indexes, taking into consideration rebalancing costs, nor do
they determine what specific delay in rebalancing would lead to the best performance results.

It is important to note that this problem is most prominent in Islamic equity indexes and
does not appear as much in benchmark indexes or SRI indexes. That is because the latter two
only rebalance based on market capitalization developments or changes in activities and not
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on annually fluctuating accounting ratios. This highlights the second problem being
overlooked.

The second aspect missing from the literature is an in-depth analysis of the criteria
resulting in superior performance. The Islamic finance literature explains the superior
performance of Islamic indexes during high volatility market phases and crises as being
attributable to the Shar�ıʿah filtering process. This process revolves around Shar�ıʿah-
compliant filtering and screening: first, screening occurs at an activity/business model level
to ensure that all Shar�ıʿah non-compliant activities are categorically excluded. Second,
filtering occurs at the level of financial ratios, an accounting matter, to ensure that firms
which conduct Shar�ıʿah-compliant activities do so in a Shar�ıʿah-compliant manner. Different
interpretations of Shar�ıʿah have yielded different forms of filtering and screening criteria
(Obaidullah, 2005), even though they all share some common values and have been shown not
to have any statistically significant effects on the performance of the resulting Islamic equity
index (Ashraf andKhawaja, 2016). The literature does not offer deeper analysis of the reasons
behind inclusion/exclusion in the index. In-depth analysis into Shar�ıʿah criteria can offer some
predictability as to whether a stock will be a candidate for inclusion/exclusion from the index
at the next Shar�ıʿah-compliance revision, especially during or after a financial crisis.

Given these two gaps in the literature, the aims of this study are as follows: first, to
determine which of the screening criteria are most often responsible for exclusion from the
Islamic equity index and whether these results differ before, during and after the GFC,
second, to quantify the economic and statistical cost of rebalancing the Shar�ıʿah index in
order to determine whether the superior performance of Shar�ıʿah equity indexes surmounts
the costs of rebalancing. The latter objective can have serious implications for issues of
transparency when reporting costs of investing in Shar�ıʿah-compliant indexes.

By achieving the above aims, this paper hopes to contribute by being the first study to
provide in-depth analysis of the exact reasons for exclusion of stocks from a Shar�ıʿah-
compliant index. This can be helpful in determining which single criterion or combination of
criteria is most responsible and therefore allows for a level of predictability for future stock
exclusions. It also suggests that future reporting of the index’s constituent-rebalancing
should more transparently include the reasons for exclusion from the index.

Furthermore, determining the statistical and economic significance of performance
differences between immediate or delayed rebalancing among Islamic equity indexes can
enable practitioners and scholars to gain amore transparent picture of the performance of Islamic
indexes during and after financial crises. To the best of the author’s knowledge, this is the first
study to provide insights into constituent-rebalancing of Shar�ıʿah-compliant indexes on the
individual criterion level aswell as the first study to determine the cost of rebalancing, i.e. the cost
of applying Shar�ıʿah-compliance to achieve superior performance in high-volatility periods.

The remainder of the paper is divided into six sections. The second section presents a
short literature survey aiming to highlight the gap being addressed by this research. The
third section describes the design of the analysis and the collected data used. The fourth
section is devoted to presenting and discussing the results, while the fifth section draws
important lessons from the study for future financial crises. The final section concludes
the paper.

Literature review
The Islamic finance literature on performance of Islamic equity indexes is vast, especially
those studies focusing on index performance during the GFC. This section presents a
nonexhaustive survey of these studies ― along with those already mentioned in the
introduction. This paper shows that no study has yet investigated the cost of rebalancing or
the reason for constituent changes on a criterion level.
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Studies of performance changes due to Shar�ıʿah-compliance
This section views some of the latest literature tackling performance of Shar�ıʿah equity
indexes. Ashraf et al. (2020) study the performance of Shar�ıʿah and non-Shar�ıʿah index
portfolios using S&P Dow Jones Islamic Indexes for US and European markets and find that
they outperform conventional counterparts in the first quarter of 2020, i.e. during the
beginning of the COVID-19 crisis. The outperformance is exhibited in hedging behavior
during crisis periods at the cost of higher systematic risk. They explain the reason behind this
over-performance as the benefits of stringent screening providing hedging benefits during
market downfalls. They do not mention or attempt to quantify the cost of screening or
rebalancing. One oversight of this paper is the use of a Capital Asset Pricing Model (CAPM)-
based regression model as a performance measure, which does not fit the settings of a
segmentedmarket as should be the case in US and Europeanmarkets where both Islamic and
conventional investors exist in the same market and can demand many of the same assets. A
more appropriate model would follow the lines of Heinkel et al. (2001). Furthermore, it is
unclear to what extent the time period of their study is appropriate to answer their research
question since they end their data set in May 2020, which does not leave enough time for the
respective index providers to rebalance their Shar�ıʿah-compliant indexes.

Abdulhadi et al. (2019) study the performance of Shar�ıʿah and non-Shar�ıʿah index
portfolios at BursaMalaysia during the GFC 2007/2008. Using risk-return profiles in the form
of return on equity (ROE) and earnings per share (EPS) for 558 firms, they find no significant
differences in performance across both indexes. However, they do not focus on the changes in
constituents during or after the crisis years, nor do they refer to the cost of rebalancing
affecting performance.

Boudt et al. (2019) compare the method of weighting Shar�ıʿah-compliant portfolios,
arguing that the commonly utilized market capitalization weighting is less than optimum.
They test the S&P500 Shar�ıʿah index and show alternative weighting methods improve risk-
adjusted performance over their sample period. Although their work correctly points out the
drawbacks of following a simplemarket capitalizationweightingmethod, it remains themost
prominent method used in constructing market indexes. Furthermore, their study does not
focus on the changes in constituents but, rather, how the given constituents should be
weighted within a given index.

Ashraf and Khawaja (2016) compare portfolio composition based on Shar�ıʿah-compliance
screening intensity indata from theUSA,Canada, theGulf CooperationCouncil (GCC) and Japan
using five different Shar�ıʿah-compliance standards. They conduct their screening manually
instead of relying on ready-made index-provider data, which greatly increases the reliability of
their results since they are able to avoid rebalancing differences among index providers or
different equity universes being used as the basis for filtering. Nevertheless, this does not avoid
or solve theproblemof rebalancing costs incurred.They construct portfolios frommonthly price
data using the Shar�ıʿah screening criteria of MSCI, FTSE (Financial Times Stock Exchange),
Dow Jones, Standard&Poors (S&P) and the Accounting andAuditingOrganization for Islamic
Financial Institutions (AAOIFI). They find that although portfolios based on different screening
criteria end up having different constituents, this does not significantly affect performance.

Performance studies on indexes are not only conducted for benchmark or Islamic indexes,
but also for SRI indexes. Managi et al. (2012), using two distinct regimes (bull and bear), find
that SRI indexes showed no significant difference from their conventional counterpart
indexes. Park and Lee (2018) investigate stock price and volume effects with changes in the
composition of an SRI governance index over the years 2003–2012 and find that inclusion has
a positive effect on the stock being added while exclusion has a negative effect on the stock
being removed. Although these studies do look at changes in index constituents, they focus
on the effect of joining or leaving an index on the individual stocks, and not on the index itself.
Once again, they do not refer to costs of rebalancing since it falls outside the scope of their
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analysis. It is important to note that Islamic indexes, unlike SRI or ESG indexes, tend to be
highly affected by financial crises due to their reliance on accounting ratios in their screening
criteria. Meanwhile, SRI or ESG indexes tend to focus solely on activities and are therefore
likely to remain more or less constant during a crisis.

As can be seen from the conducted literature survey, no analysis has been conducted as to
the exact criterion-level cause of Shar�ıʿah-compliant exclusion of stocks; nor have any studies
focused on the economic cost of rebalancing and its appropriate frequency. The focus has
been on the Islamic finance literature since SRI and ESG indexes, although they involve
rebalancing, only filter based on activity and not based on frequently fluctuating accounting
data, which is the case in Shar�ıʿah-compliance filtering.

Studies of performance changes due to index constituent changes
Ng and Zhu (2016) and Kassim et al. (2017) analyze performance in another manner, focusing
on the effect of changes in index constituents on the individual stock prices and trade volume.
Both of these studies focus on the Malaysian market and cover roughly the same time period.
Interestingly enough, the latter does not cite the former.

Nor et al. (2019) conduct their study against the backdrop of Securities Commission
Malaysia’s revision of Shar�ıʿah standards, the result of which were some stocks being added
and others removed from the Islamic equity index. They investigate the effects on stocks added
and removed and find only a short-lived negative impact from exclusion but no significant
impact from inclusion in the newly formed equity index. Once again, the focus is on the added
and removed stocks and not the index performance or the costs of its rebalancing.

The literature on performance of additions and deductions from a stock index is abundant
and very well documented in Afego (2017) albeit without any reference to studies that focus
on Islamic equity indexes. Afego (2017) also rightly highlights the problem in many of these
studies, namely that scholars do not test whether the observed patterns in performance are
also economically significant when taking into consideration the effect of transaction costs
incurred when a stock is added or removed from an index, i.e. cost of rebalancing.
Furthermore, Afego (2017) states that understanding what causes a stock to be included or
excluded can allow a degree of index rebalancing predictability, especially in the case of
indexes that solely depend on market capitalization as a criterion. Our analysis’s focus on the
causes of inclusion/exclusion will hopefully allow the same to be done in the case of Islamic
equity indexes, even though they are not solely based on market capitalization as a criterion.

Design of the analysis and data set
In order to determine which criterion is most responsible for Shar�ıʿah noncompliance in
stocks, in this paper the Shar�ıʿah-compliance screening and filtering process for a global
sample of stocks were manually conducted. To ensure that the widest possible sample scope
is covered, theMSCIWorld Index is used as the stock universe. TheMSCIWorld Index at the
end of 2019 included 23 markets (Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Hong Kong, Ireland, Israel, Italy, Japan, the Netherlands, New Zealand,
Norway, Portugal, Singapore, Spain, Sweden, Switzerland, the United Kingdom (UK) and the
United States (US)) with 1,607 constituents covering approximately 85% of the free float-
adjusted market capitalization in each country (MSCI, 2020). The analysis conducts Shar�ıʿah-
compliance filtering and screening based on the MSCI Islamic index series methodology
according to its latest update in November 2018 (MSCI, 2018) and uses company Global
Industry Classification Standards (GICS) to screen industries and subindustries as
recommended by MSCI (2018). This paper believes it is sufficient to only use one set of
Shar�ıʿah criteria given that the findings of Ashraf and Khawaja (2016) show no significant
difference when using different Shar�ıʿah-compliant methodologies.
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Industry filtering brings down the number of stocks from 1,607 to 1,221. Then each
company’s annual financial data as available from Thomson Reuters DataStream is used to
conduct the accounting ratios filtering. Since 69 stocks did not have data available for the
entire analysis period (2004–2019) the global sample of this analysis ends up with 1,152
stocks.

It should be noted that entry and exit into the Shar�ıʿah index occur with a double lag: The
first lag exists with regard to time of financial data publication. Arslan-Ayaydin et al. (2018)
highlight the fact that Shar�ıʿah screening is always conducted in a lagged fashion, yet effects
are forward looking, i.e. if a company is reported to have received too much interest income in
the previous quarter, it is excluded from the index so that investors stop holding it in the
future quarter, even though nothing is known about its interest income in the future. This lag
bias is unavoidable.

Another level of lag bias occurs when a new stock entry requires a benchmark-index
revision to enter the benchmark index before eventual inclusion in the Shar�ıʿah index (MSCI,
2018). This implies that a stockmay be Shar�ıʿah-compliant (andworthy of entry in the Islamic
index) but ends up delayed by two revisions until it is included in the index. This lag bias is
avoidable by holding the constituents constant and thus avoiding the latter bias since no
revisions are conducted to the benchmark index. Thus, the equity universe across time is
unified by holding constant the 1,152 MSCI World Index constituents as at the end of 2019.
All stocks that were part of theMSCIWorld universe but exited the index before 2019 are not
taken into consideration.

The accounting ratio filtering on an annual basis is conducted, starting at the year ending
2004 till the year ending 2019 using MSCI’s (2018) methodology which states that “Debt as a
percentage of Total Assets”, “Cash and Interest-bearing securities as a percentage of Total
Assets” and “Cash and Accounts Receivables as a percentage of Total Assets” must not
exceed 33% in order for a stock to be considered Shar�ıʿah-compliant. After that the criterion-
level results for each year are used to obtain much better insight and in-depth analysis as to
which criterion or criteria caused exclusion of the 1,152 constituents at the end of each
financial year.

As for addressing the second aim of the study ― determining the cost of rebalancing of the
Shar�ıʿah index ― the index is computed twice, once if rebalancing occurs to reflect the newest
accounting ratios and Shar�ıʿah-compliance, and another time if the index constituents
remained constant (no rebalancing).

Such a constituent-constant portfoliowould reflect the performance of an index containing
Shar�ıʿah non-compliant stocks and would have different weights than required for the
Shar�ıʿah-compliant stocks remaining. This is meant to reflect an intentional delay in
rebalancing in order to fairly quantify the cost of rebalancing as opposed to holding the
portfolio constant.

The analysis quantifies the cost of rebalancing in four ways: first, it compares the
performance of the rebalancing and the constant index portfolios in terms of their returns
until the end of 3rd quarter 2020. Daily returns on stocks and the index’s market
capitalization weighted returns are used. The analysis tests the statistical significance of
rebalancing by running a simple t-test for the parallel time series of returns of both portfolios
assuming unequal variances and using a confidence level of 95% (i.e. using assumptions of
heteroscedasticity). Second, it determines cost of rebalancing in terms of risk-return
characteristics by comparing the Sharpe ratios of each portfolio taking the riskless rate being
equal to zero as it is dictated by Shar�ıʿah principles, i.e. Islamic investors should not be
comparing their risky returns to a riskless interest rate. Third, it further captures economic
significance of rebalancing in terms of cumulated wealth if a single currency unit, e.g. $1, is
invested at the beginning of the year before rebalancing, i.e. if rebalancing is to occur at the
end of 2005, it is assumed one currency unit is invested at the beginning of 2005 ― thus the
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cumulative performance during 2005 of the “with rebalancing” and “without rebalancing”
portfolios are identical, and only begin to diverge at the start of 2006. The analysis is repeated
using nonoverlapping weekly returns as a robustness check. Fourth, it quantifies the cost of
rebalancing in terms of shifting market capitalization of the portfolio to gain insights into the
potential transaction costs incurred to buy, sell and rebalance stocks in the index.

Results and discussion
Criterion-level in-depth analysis of Shar�ıʿah-compliant stock exclusion
The results differentiate between single causes and combinations of causes for Shar�ıʿah
non-compliance in stocks, since a stock can be considered Shar�ıʿah non-compliant as soon as
at least one criterion is not met. The study finds that the most common single cause for
Shar�ıʿah non-compliance was the “Debt ratio” followed by “Cash and Account Receivables”
and finally “Cash and Interest-bearing Securities”. It should be noted that since the total
number of stocks in the universe is held constant at 1,152 the number of stocks is comparable
across the different years.

Furthermore, it can be seen that during the GFC, the prevalence of the debt ratio as a cause
of Shar�ıʿah non-compliance rises and peaks in 2009 with a total of 217 stocks being excluded
from the index as they failed to meet this criterion. This may likely be due to equity shortages
during crisis periods that are usually solved by credit, leading to a higher debt ratio. In
comparison, the two other ratios show a relatively constant development over time, even
across crisis periods.

This finding offers important insights for future financial crises, including the ongoing
COVID-19 crisis, namely that if it is expected that many stocks will take on credit to facilitate
their finances during and after the crisis, it can be predicted that a large number will become
Shar�ıʿah non-compliant because their debt ratio criterion will no longer be met. On the other
hand, developments in cash, accounts receivable and interest-bearing securities appear to
affect exclusion for a total of up to 120 stocks on average and should be monitored during the
COVID-19 crisis as well. Models for predicting future debt, cash, accounts receivable and
interest-bearing security positions could be quite useful in this instance since they may allow
regulators to accurately predict a company’s upcoming financial positions with regard to
these four figures.

This study also offers further insights into firms which failed to meet more than one
Shar�ıʿah-compliance criteria. In the conduct of such analysis, the cases which failed to meet
only one criterion were excluded, i.e. there was no double counting in the analysis. It was
found that fewer firms are excluded for failing more than one criterion. In fact, across the
entire sample period of 16 years, the total number of stocks that were excluded for
combination of failures to meet criteria was always below 100 stocks each year. It should be
noted that there is no clear trend in the crisis period 2007–2009 when it comes to combined
failures to meet Shar�ıʿah-compliance. The final interesting point to note here is that very few
firms end up not meeting all three criteria simultaneously. This may indicate that the criteria
are lenient, but this debate falls beyond the scope of this research.

Cost of rebalancing in terms of portfolio returns
As for the second research aim, the analysis tests whether an annually rebalanced portfolio
following Shar�ıʿah-compliance shows significantly different returns than that of a portfolio
with constituents held constant as at a specific year. The analysis began with holding
constant portfolio returns for the year 2004 and compared its counterpart’s annually
rebalanced portfolio. The exercise was repeated using constant portfolios at the end of every
year. The results show no evidence of statistically significant differences in the returns of the
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portfolio, neither over the full-sample till Q3–2020, nor on a year-by-year basis, i.e. testing the
returns of each year separately, as can be seen in Table 1.

Cost of rebalancing in terms of cumulative wealth
However, the overall effect on the cumulative wealth of the portfolio shows a different picture.
An analysis of 2004 constant portfolio’s cumulative wealth vs its counterpart’s annually
rebalanced portfolio shows that both portfolios possess more or less similar wealth at the
start that only begins to diverge in 2013. Initial investment is standardized at $1.

Results for testing for statistical significance of difference in cumulative wealth can be
found in Table 2, which shows for the full-sample that keeping constituents constant leads to
statistically significant differences in cumulative wealth in 9 out of the 16 cases (at 95%
confidence level). More importantly, for the GFC years 2007–2009, the full-sample shows
statistically significant differences in wealth with the constant portfolio showing higher
wealth in 2007 and 2008, while the rebalanced portfolio showing higher wealth in 2009. It
should be noted that the full-sample is not equally comparable since the full-sample size
changes for each constant portfolio, i.e. the number of years covered by the full-sample for the
2004-constant constituents portfolio ismuch larger than the number of years remaining in the
full-sample for the 2010-constant constituents portfolio. It is for this reason that the year-by-
year comparisons shown in Table 2 are also reported. These differences in number of
available years explain the downward trend in overall cumulative wealth levels over the
studied period.

Additionally, Table 2 shows that cumulative wealth differences during the GFC tend to
become significant at the 95% confidence level starting from the third or fourth year after
using constant portfolio constituents. This is opposed to a clear exceptional case in 2010
where differences became statistically significant only at the eighth year, and even then,
remained only for the eighth and ninth year, and then became insignificant once more. This
seems to indicate that annual rebalancing is not of the utmost importance immediately after a
Shar�ıʿah-compliance revision. In other words, adding the newly determined Shar�ıʿah-
compliant stocks, or removing the no longer Shar�ıʿah-compliant stocks from the portfolio
does not have a determinantal effect on cumulative wealth except three to four years after the
revision. However, it should be noted that the difference in wealth tends to more often be in
favor of the annually rebalanced portfolio.

Cost of rebalancing in terms of risk-return characteristics of the portfolios
Another aspect to be compared is whether this cumulative wealth improvement of the
annually rebalanced portfolio also affects the overall risk–return relationship. By looking at
the Sharpe ratio of each portfolio using the full-sample, it can be concluded that the annually
rebalanced portfolio tends to have higher Sharpe ratios in 11 of the 16 cases, including two of
the three years of the GFC. This supports the finding of the literature that Shar�ıʿah-compliant
indexes that are annually rebalanced tend to perform better than their benchmark indexes in
terms of their risk-return attributes. As a result, it can be concluded that they perform better
than a constant-constituent’s portfolio as well.

Cost of rebalancing in terms of shifted market capitalization
Having determined that annual rebalancingmay be somewhat advantageous for an investor,
both in terms of risk-return characteristics of the portfolio (the Sharpe ratio) as well as in
terms of terminal cumulative wealth (at least starting from the third or fourth year), what
remains to be determined is the overall cost of such rebalancing in terms of market
capitalization. Since transaction costs differ across stock markets, the best way to quantify
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showing statistically
significant difference
in portfolio returns
using a constant

portfolio with weights
as taken from year
shown in the first
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individual years and

full-sample as shown in
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p-value results of t-tests
showing statistically
significant difference
in cumulative wealth
using a constant
portfolio with weights
as taken from year as
shown in the first
column across
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full-sample as shown in
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the cost of rebalancing is to analyze the overall changes in market capitalization of the
portfolios. This would allow determining the amount of wealth that must be added and
removed in the case of entry or exit, as well as thewealth to be rebalanced in the case of stocks
that remain in the index.

The results show that the total market capitalization of both the benchmark index MSCI
World and the Shar�ıʿah-compliant filtered index have fluctuated in tandem across the years.
However, by looking at the changes an investor must make in terms of currency value (or
percentage ofwealthwhen taken as aweight of themarket capitalization); Shar�ıʿah-compliant
investors mustmodify on average between 30–60% of their portfolio value (ignoring the over
100% case in 2005 which is not shown due to scaling), whether through adding, removing or
rebalancing existing stocks as shown in Figure 1. The figure shows the percentage market
value change required to obtain the new rebalanced portfolio, whether these changes are
additions or deductions to portfolio market value.

Meanwhile the benchmark index only requires changes within the average range of
20–40% of portfolio value as shown in Figure 2. It is also worth noting that the benchmark
indexwitnessed deductions of less than 10%ofmarket value in 11 of the 16 years, as opposed
to the Shar�ıʿah-compliant portfolio having no deduction of less than 10% in any year. This
reflects our previous finding that Shar�ıʿah-compliant rebalancing involves a considerable
amount of turnover, not only in terms of the number of stocks but in terms of the market
value. If transaction costs are taken as a percentage of the volume being added or deducted
during rebalancing, it would constitute a considerable sum that must be taken into
consideration to portray a more transparent picture of Islamic equity indexes’ superior
market performance, whether it is during high or low volatility periods.
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Figure 1.
Changes in Shar�ıʿah-

compliant constituents’
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Figure 2.
Changes in benchmark
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When combined with the previous findings, it seems that an investor who does not
rebalance, but in fact holds the portfolio constituents constant may not be worse off than
investors who choose to annually rebalance their portfolios. Rebalancing brings no significant
differences in terms of portfolio returns and brings some advantages in cumulative wealth
starting from the third year prior to rebalancing. Furthermore, rebalancing does indeed result in
better risk-return characteristics of the rebalanced portfolio, yet reaching these advantages
involves shifting between 30 and 60% of the portfolio market capitalization, which would be
quite costly at any level of transaction costs.

Robustness check
For the sake of robustness, the analysis is repeated oncemore usingweekly returns. The results
are confirmed there as well, with the rebalancing portfolio having higher cumulative wealth in
13 out of 16 cases, and possessing a higher Sharpe ratio in 14 out of 16 cases, including all three
GFC years. However, the full-sample statistical significance of cumulative wealth differences is
confirmed in only five out of the 16 cases.

Lessons for future financial crises
The focus on the GFC years is meant as a test whether investors should have immediately
reacted and rebalanced their portfolio during the crisis – possibly incurring significant losses
from having to sell stocks at a less than favorable valuation – or maintain the constituents as
they were until a few years after the crisis (till a maximum of 13 years after the crisis in the
full-sample case; i.e. till Q3–2020). The findings of this paper show that portfolio returns in
both cases are not statistically different, and cumulative wealth differences only appear
around the third or fourth year after rebalancing during and after a financial crisis.

This paper also finds that the debt ratio becomes more salient as the most common cause
for exclusion from the Shar�ıʿah-compliant index before, during or after financial crises, while
all other criteria tend to remain the same.

Conclusion
Studies are already predicting that Islamic equity indexes will outperform their conventional
benchmarks during the COVID-19 pandemic due to their Shar�ıʿah-compliance filtering
criteria, basing this prediction on findings during the GFC 2007/2008. Unfortunately, this
claim of over-performance does not take into consideration the cost of frequent Shar�ıʿah-
compliance rebalancing. It was therefore the aim of this study to quantify the cost of
rebalancing of the Shar�ıʿah index both economically and statistically in order to determine
whether the superior performance of Shar�ıʿah equity indexes overcomes the costs of
rebalancing. Additionally, it was aimed to determine which of the screening criteria are most
often responsible for exclusion from the Islamic equity index.

First, this paper finds that the majority of stocks excluded from the Shar�ıʿah index fail to
meet a single criterion rather than a combination of criteria. The most common cause of
exclusion using the MSCI Shar�ıʿah methodology was failure to meet the debt ratio
requirement of one-third, followed by cash and accounts receivable, and finally cash and
interest-bearing securities. To the author’s knowledge, this is the first study to provide in-
depth analysis of the exact reasons for exclusion of stocks from a Shar�ıʿah-compliant index
and thus allows for a level of predictability for future stock exclusions.

Second, this paper finds that the decision to annually rebalance a Shar�ıʿah index portfolio
does not lead to statistically significant differences in terms of portfolio returns. Rebalancing
does bring some advantages in cumulative wealth starting from the third year after
rebalancing and does bring about better risk-return characteristics measured in terms of the
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Sharpe ratio. However, these advantages involve on average shifting between 30% and 60%of
the portfolio market capitalization every year, which would be quite costly at any level of
transaction costs.

Having determined the statistical and economic significance of Shar�ıʿah-compliant
rebalancing, the following practical recommendations can be developed. First, index
performance, especially in the case of Shar�ıʿah-compliant indexes that witness above average
rebalancing frequency, should transparently report the size of market capitalization
rebalancing involved. This should then be appended by a general range of transaction costs
that would be incurred to reflect this rebalancing as per the country’s financial market
transaction costs. This can be broadly estimated on the basis of changes in number of stocks
at rebalancing and/or on the basis of the changes in market capitalization due to rebalancing,
depending on the transaction cost structure of the respective financial market. Second, a
private investor may be better off holding a constant portfolio and only rebalancing in three-
year intervals since doing so was shown to possess similar portfolio returns and cumulative
wealth results. Any advantages of annual rebalancing in terms of risk-return characteristics
may be offset by transaction costs of rebalancing.

Third, it becomes important for Shar�ıʿah scholars and practitioners to determine when the
correct time for rebalancing really is, taking into consideration the cost of rebalancing vis-
�a-vis the advantages in cumulative wealth and risk-return characteristics of the portfolio.
Since it has already been suggested to take moving averages of Shar�ıʿah criteria to smoothen
out returns (Ashraf and Khawaja, 2016), it may be better to base such decisions on the
findings of this analysis when applied to specific financial markets. This would serve
investors well and ensure that they do indeed benefit from the much-advertised financial
advantages of Shar�ıʿah-compliant indexes.

Applying these findings to future financial crises, such as the ongoing COVID-19 crisis,
it can be predicted that a rise in the debt ratio is expected for a significant number of stocks
that are currently Shar�ıʿah-compliant, which would trigger massive rebalancing
requirements for Shar�ıʿah-compliant indexes. Islamic investors would be advised to
delay rebalancing for up to three years to ensure the best performance of their index-
mimicking portfolios in practice.

This paper considers the study’s scope sufficient since it involved a global sample, yet it is
possible that replicating this study on the level of local indexes may show different results.
Furthermore, it was seen that there is no need to apply different Shar�ıʿah criteria since Ashraf
and Khawaja (2016) find no significant difference in performance when applying different
criteria. Finally, both daily and weekly returns were used when testing portfolio returns, the
Sharpe ratio and cumulative wealth. Replicating the analysis using monthly or quarterly
returns may also be tested in further research.
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