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1 Introduction

Islamic finance, promoting ethical practices through risk-sharing, exclusion of unethical activities,
and establishing social well-being (Rice, 1999; Alam et al., 2017), is gaining increasing aware-
ness among academics, investors, and practitioners. In particular, Islamic investing has witnessed
phenomenal growth in the last decade. The Islamic assets under management exceeded US$238
billion in 2021'. The purpose of this study is to analyse in depth the financial performance and
risk of Islamic-compliant firms in the US stock market between 1987 and 2022. Our study pro-
vides insights for portfolio managers and Islamic investors, facing restrictions set by the Shariah
law (Islamic law) and requesting return-maximizing compliant investment opportunities. Indeed,
Islamic finance prevents investors from participating in companies that engage in immoral activ-
ities or companies that provide interest-based financial services. Companies that use excessively
leverage or do not meet certain financial criteria related to liquidity, and income derived from
non-permissible activities are also excluded. Even though the scope of public equities an Islamic
investor can hold is limited, it includes ethically engaged and financially stable companies (Alex-
akis et al., 2017).

In our empirical analysis, we first construct the compliant opportunity set by applying a qual-
itative and quantitative screening process. Then, we run quarterly cross-sectional regressions of
performance and risk on the compliance variable. To proxy for performance, we use total return
and abnormal return as market-based measures, industry-adjusted return on asset and operating in-
come growth as accounting-based measures. To proxy for risk, we refer to idiosyncratic risk, total
risk and market $ as market-based measures, standard deviation of the operating income growth
and operating leverage as accounting-based measures.

First, we show that compliant stocks exhibit significantly higher financial performance. Sec-
ond, we document a significant reduction of risk associated with the compliance status. These

findings portray an important benefit of compliance. We also illustrate that the out performance
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of compliant firms is not related to business cycle. This result supports our finding that compliant
firms display lower systematic risk compared to non-compliant peers. To extend the robustness
of our findings, we run two different robustness checks. The first examines the impact of com-
pliance on firm’s performance over three separate sub-periods. Results verify the outperformance
of compliant stocks compared to non-compliant ones in all sub-samples using both market and
accounting-based measures. Second, we examine whether firm’s compliance is related to firm’s
individual characteristics such as size, value, momentum, liquidity, profitability, and investment.
To do so, we sort stocks into five quintiles based on the control variable. Then within each quin-
tile, we sort stocks into two groups based on their compliance status. We find that the quarterly
return (abnormal return) spread between compliant and non-complaint portfolios is positive and
significant across all subgroups, confirming our results.

Our study contributes to the Islamic finance literature in several ways. First, while most em-
pirical articles concentrate at the index level or at the constituents of Islamic Indices, our article
stands out by sorting the cross-section of individual firms into compliant and non-compliant firms.
Indeed, we construct the faith-based opportunity set by applying the screening criteria. Second, to
the best of our knowledge, this paper is the first attempt to provide a comprehensive analysis of
the impact of Islamic compliance on risk and performance at the firms’ level. We provide a wide
range of market and accounting-based measures of performance and risk. Third, we use an inno-
vative approach to confirm that compliant firms’ outperformance is not driven by firm’s individual
characteristics.

The remainder of the article is organized as follows. Section 2 reviews the existing literature.
Section 3 develops our hypotheses. Section 4 describes the data and defines the variable of interest
as well as the performance and risk measures. Section 5 presents the empirical methodology,

findings, and robustness checks. The last section concludes.



2 Literature review

The typical focus of Islamic finance studies is the performance comparison between Islamic and
conventional equity indices. Hussein and Omran (2005), Al-Khazali et al. (2014) and Al-Yahyaee
et al. (2020) confirm the outperformance of Islamic Dow Jones indices compared to their conven-
tional counterparts. Few studies document the no difference in performance (Girard and Hassan,
2008; Setiawan and Oktariza, 2013) or the underperformance (Farooq and Alahkam, 2016; Ashraf
et al., 2017) between compliant and non-Islamic investments.

A variety of studies investigate the effect of Shariah screening on performance at the firm
level. Krishna and Fu (2014) compare fifty Shariah stocks and fifty conventional stocks listed on
the Australian Stock Exchange and document that the performance of Islamic stocks tends to be
similar to conventional stocks. Pepis and de Jong (2019) find that Shariah-compliance positively
affects long-term financial performance. El Saleh and Jurdi (2021) identify Shariah-compliant
investments on the Australian index for the period of 2000 to 2019 and show a negative impact of
the Shariah screening process on performance.

Another strand of the literature focuses on analysing the impact of Islamic compliance on risk.
Al-Zoubi and Maghyereh (2007) shows that Dow Jones Islamic Index outperforms the World Index
in terms of risk. Sukmana and Kolid (2012) confirm that Islamic index is less risky than its conven-
tional counterpart in Indonesia. Akhtar and Jahromi (2017) show that Islamic portfolio has lower
risk compared to non-Islamic portfolio in the Malaysian stock market. Utami and Prasetyo (2020)
document that Islamic stocks display lower idiosyncratic risk compared to their conventional peers
in four Asian countries. Naveed et al. (2020) find that Islamic funds have lower idiosyncratic,
systematic, and downside risk compared to their conventional peers. Asutay et al. (2021) state
that Islamic indices, in four markets: worldwide, the US, Asia and Europe, present higher average

returns and lower risks.



3 Theoretical framework and hypothesis development

Based on the empirical results listed in the previous section, we expect Islamic-compliant stocks to
exhibit higher performance compared to their conventional peers. This claim can find a theoretical
foundation in the pecking order, corporate governance, and agency theories.

The pecking order theory, developed by Myers (1984) and Myers and Majluf (1984), suggests
that firms finance their projects by internal resources first, then using debt, and finally, by issuing
equity. Firms that are profitable, are expected to use less debt as they can finance their investment
opportunities with internal resources. Thus, debt and performance are negatively correlated (Fama
and French, 1998; Wald, 1999). Accordingly, compliant companies, being less indebted compared
to their conventional peers are expected to exhibit higher performance.

Several studies document that firms with superior corporate governance display lower levels
of debt? (Hu and Kumar, 2004; Hoberg and Prabhala, 2009; Arping and Sautner, 2010; Michaely
and Roberts, 2012; Jiraporn et al., 2012; La Porta et al., 2000; Zhou et al., 2021). Superior gover-
nance translates into lower agency costs (Shleifer and Vishny, 1997). Azmi et al. (2019) confirm
that agency costs are lower for compliant firms compared to non-compliant peers and explains this
difference by good governance and low debt. Consequently, better governance, negatively associ-
ated with agency cost, is positively correlated with better performance. (Bhagat and Bolton, 2008;
Wang et al., 2010; Tuan et al., 2019). To conclude, corporate governance and agency theories
support that low levered companies are expected to exhibit higher performance compared to their
conventional peers. Therefore, compliant companies, not using debt beyond a specific threshold,
are expected to outperform.

We derive our first hypothesis:

H1. Islamic-compliant stocks generate higher performance compared to non-compliant peers.

2Weakly governed companies need to signal to the market that they do not expropriate wealth from their share-
holders by carrying more debt



Most previous empirical research documents a negative relationship between Islamic compli-
ance and risk and explains it by the screening process that excludes excessively levered firms,
interest-based transactions, and speculative and uncertain deals.

Capital Asset Pricing Model and Modern Portfolio Theory advocate that investors must hold
well-diversified portfolios to reduce risks. Markowitz (1952) states that ethical filtering reduces
the efficient frontier and is expected to lead to suboptimal and less performing portfolios. This
argument is criticized in the finance literature.

On one hand, Lee et al. (2010) argue that an increase in screening intensity reduces the total and
systematic risk. Hassan et al. (2021) explain that ethical restrictions on business activity reduce
the Islamic equity universe but this reduction is compensated by the exclusion of highly indebted
companies. According to liquid asset theory, the excessively levered companies are more volatile
and present higher risk of financial distress. Eliminating these firms from the investment set is
expected to reduce uncertainty and risk (Mao, 2003; Purnanandam, 2008; Akhtar and Jahromi,
2017; Sandwick and Collazzo, 2021). Also, Fu et al. (2020) claim that ethical screening allows
the construction of Islamic-constrained portfolios with reasonable risk features. The authors doc-
ument that the US stock market is sufficiently large such that common shares in other sectors can
replicate the portfolio characteristics of non-compliant stocks. Saiti et al. (2014), Gueckel (2017),
and Alexakis et al. (2017) confirm that compliant firms display lower risk, given their superior
financially-screened quality.

On the other hand, according to Hassan and Mollah (2018), a small portfolio diversification
can generate a substantial decrease in variability. Fu et al. (2020) state that an investor can achieve
optimal diversification by constructing a portfolio from an Islamic-compliant universe. Indeed, the
screening limit imposed on debt instruments leads to lower risk and greater diversification (Igbal
et al., 2010; Alam et al., 2013; Saiti et al., 2014; Abbes and Trichilli, 2015; Nagayev et al., 2016;
Abu-Alkheil et al., 2017; Umar and Suleman, 2017; Ali et al., 2021).

We derive our second hypothesis:



H2. Islamic-compliant portfolios show lower risk level compared to their non-compliant peers.

4 Data description

We include all stocks listed in New York Stock Exchange (NYSE), American Stock Exchange
(AMEX) and the Nasdaq Stock Market with share code 10 or 11 (common stocks). We exclude
penny stocks (price below $5) and micro-caps (stocks in the bottom 2 deciles of the monthly size

distribution). We end up with a sample of 1812 firms covering the period from 1987 to 2022.

4.1 Screening Process and Variable of Interest

Stocks are considered compliant if they pass two screening stages: qualitative and quantitative
screenings. Khatkhatay and Nisar (2007), Alam et al. (2017), Pepis and de Jong (2019), El Saleh
and Jurdi (2021) and more recently Farhat and Hili (2023) review in detail the Shariah-law com-
pliance criteria.

We start by applying the qualitative screening using two filters: Security Industry Code Filter
and Business Description Keyword Filter. These filters exclude conventional financial services
companies and non-financial companies operating in activities non permissible by the Shariah-
law. These activities include, but are not limited to, gambling, entertainment, alcohol, pork-related
products, tobacco, weapons, and defense.

Second, we conduct the quantitative screening process using three financial ratios related to

debt, interest bearing assets and liquidity. A firm responds to quantitative screening criteria if:

Total Debt

Debt = ——— ———
© Market Value

< 33% (D



) . Cash + Short Term Investment + Other Investment
Cash + Interest bearing securities = < 33%
Market Value
()

Net Receivables ( + Cash )
Market Value

Receivables = < 45% 3)

Compliant, our main variable of interest, is a binary variable updated quarterly. It equals
one if the firm satisfies the two-stage screening process, and zero otherwise. Figure 1 shows the
numbers of compliant and non-compliant firms in our sample. On average, 810 firms are compliant
and 1002 are non compliant. Table 1 shows the average number of firms per industry® during the
period of study. Compliant firms are more present in Business Equipment, Healthcare industry,
Medical Equipment and Drugs industry and are less present (not present) in Utilities (Finance)

industry.

4.2 Performance measure

Market-based Performance measures.

Total returns and abnormal returns are our measures of market-based performance. The quarterly
return for firm ¢ at quarter ¢ is defined as the sum of daily returns during the quarter. Abnormal
return for firm ¢ at quarter ¢ is defined as the difference between the daily stock return and the
CAPM § times the daily market return. The quarterly abnormal return for firm ¢ is the sum of

daily abnormal returns measured over a given quarter.

Accounting based Performance measures.
Our accounting-based performance measures are the industry-adjusted return on asset (ROA) and
the operating income growth, OIG. Paint (1991) notes that the nature of operations and accounting

practices makes the ROA larger in some industries compared to other. To control for the impact of

3The industry classification is based on the industry definition on Kenneth French website.

7



industry differences, we calculate the industry-adjusted ROA. Similar to Smith and Amoako-Adu
(1999), we define the industry adjusted ROA as the difference between the company’s quarterly
ROA and the industry median ROA calculated using the three previous years. ROA is calculated as
Operating income before depreciation over total assets. Following McGuire et al. (1988), quarterly
OIG is defined as the percent change in operating income. Operating income is net sales less cost

of goods sold and operating expenses before deducting depreciation, amortization, and depletion.

4.3 Risk measure

Market Risk measures.

Total volatility, idiosyncratic volatility, and systematic risk are our market-based measures of risk.
To calculate the quarterly total volatility, we measure the monthly total volatility as the standard
deviation of daily returns for a given month. We then annualize it by multiplying by v/252. The
quarterly total volatility is the average annualized monthly volatility for a given quarter.

Similar to Ang et al. (2006, 2009), we define the monthly idiosyncratic volatility as the standard
deviation of the residuals of a linear regression of daily stock returns on the Fama French factors
and the momentum factor over the past month. This value is annualized by multiplying by v/252.
The quarterly idiosyncratic volatility is the average annualized monthly idiosyncratic volatility for
a given quarter.

Finally, the market beta is estimated following Hong and Sraer (2016). Each month, using
the past 12 months of daily returns, we regress the excess return on the contemporaneous excess
market return as well as five lags of the market return. The market 3 is then the sum of the six

coefficients. The quarterly market (s is the average monthly 3 for a given quarter.

Accounting based Risk measures.
Similar to McGuire et al. (1988), we use the standard deviation of OIG as an accounting-based
measure of risk. Every quarter, we use the previous three years of quarterly observations to cal-

culate the quarterly standard deviation of the OIG for firm 7. The operating leverage is also our



measure of accounting-based risk. Similar to Mandelker and Rhee (1984), Chen et al. (2011) and
Cao (2015), we define operating leverage as the sensitivity of a firm’s operating profits (EBIT) to
its sales. We regress the natural logarithm of quarterly EBIT on the natural logarithm of quarterly
sales. Operating leverage (OPL) is defined as the regression coefficient on the sales.

Detailed summary statistics of all the variables included in the study are presented in table
2. The numbers reported represent time-series averages of the quarterly cross-sectional mean,

standard deviation, and the 10th to 90th percentiles.

5 Empirical Methodology and Findings

This section describes the tests of the hypotheses HI and H2. First, we analyse the relationship
between common performance measures and the Compliant binary variable. To do so, we run the

following quarterly cross-sectional regression:

Performance;; = o + 3 Compliant, ; + 3, Controls; ; + (3 Firm FE; + 3, Year FE; +¢;; (4)

Performance, ; is either the market or the accounting-based measure of firm ¢’s performance in
quarter ¢.
Second, we examine how compliance is related to the firm’s risk profile. To do so, we run the

following quarterly cross-sectional regression:

Risk;; = a + 3, Compliant, ; + (3 Controls;; + (33 Firm FE; + 3, Year FE; + ¢;; (5)

Risk, ; represents the market or the accounting-based measure of risk of firm ¢ in quarter ¢.
The independent variable of interest in regressions 4 and 5, Compliant, is the compliance

status binary variable of firm ¢ in quarter ¢. The controls represent several firm characteristics



such as size, cash, leverage, dividend, cash flows from operating activities and growth. All control
variables are winsorized at the 1% and 99% levels. Table A.1 presents a detailed definition of the
variables. We run regression specifications with and without including the control variables. Both

specifications include firm and year fixed effects. Standard errors are robust to heteroscedasticity.

5.1 Compliance and Firm’s Performance

We first investigate the role of compliance on the firms’ performance. Table 3 presents the regres-
sion 4 results using the market-based performance measure. We can clearly see that the impact of
firms’ compliance on the quarterly total returns and the quarterly abnormal returns is positive and
significant at 0.1% level without (specification 1) and with firm controls (specification 2). Using
total return as our dependent variable, the loading of the compliance status, 51, equals 9.55% under
specification (1) and 8.13% under specification (2). Results are similar using the CAPM-adjusted
return, where the loading of the compliance status, 3, equals 8.34% and 6.84% with and without
adding the control variables, respectively.

Table 4 displays the regression 4 results using the accounting-based performance measure. The
impact of firms’ compliance on the quarterly industry-adjusted ROA as well as the quarterly OIG
is positive and significant at 0.1% level under specifications (1) and (2). Compliant firms earn on
average 3.36% and 1.87% higher industry-adjusted ROA per quarter compared to non-compliant
firms in specification (1) and (2), respectively. Similarly, Compliant firms earn on average 24.2%
and 15.4% higher OIG per quarter compared to non-compliant firms in specification (1) and (2),
respectively.

Our findings provide strong evidence of the positive and highly significant effect of the com-
pliance status on firms’ financial performance during the period of study. These results confirm
that the two-stage Shariah screening creates a subset of unique financially superior companies

outperforming the unconstrained firms. This supports our first hypothesis H1.

10



5.2 Compliance and Firm’s Risk

This section describes how the firm’s risk varies with the compliance status in the cross section.
Table 5 shows the regression 5 results using market-based risk measures. We find that despite the
high returns’ performance detected for compliant firms, the risk, measured by the quarterly total,
idiosyncratic and systematic risk, is significantly lower for compliant firms. Using total volatility
or market-3 as dependent variable, we see the compliance loading equal to -1.85% (t-statistic
-14.81) and -1.80% (t-statistic -4.6) with the control variables and equal to -1.79% (t-statistic -
15.2) and -1.93% (t-statistic -5.13) without including the control variables. Using the firm-specific
risk as dependent variable displays lower compliance loading in absolute value. Compliant firms
display 0.86% (t-statistic -9.52) and 0.079% (t-statistic -8.19) lower idiosyncratic risk compared
to non-compliant firms.

Table 6 shows the results of the cross-sectional regression 5 using the accounting-based risk
measures. The standard deviation of the OIG is significantly lower for compliant firms compared
to non-compliant peers. The compliance coefficient equals to -8.88% (t-statistic equals -6.31) and
-7.18% (t-statistic equals -4.56) under specification (1) and (2), respectively. Using the OPL as
a measure of risk, we find that the compliance loading is significantly negative only when we
introduce firm controls. It equals -3.75% (t-statistic -2.26).

To conclude, these findings strongly suggest that the higher performance of compliant stocks
is not explained by higher risks. As mentioned by Pepis and de Jong (2019), imposing Shariah
screening promotes fairness in business, transparency, and accountability that effectively promote

firm’s financial health and reduce risk. This confirms our second hypothesis H2.

5.3 Compliance and Business Cycle

We indicate that compliant firms display higher performance and lower systematic risk. Therefore,
their performance needs to be independent of the business cycle. To test this hypothesis, we run

the regression 4 using three sub-samples based on the level of the Gross Domestic Product, GDP,
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growth. Figure 2 plots the quarterly growth of the seasonally adjusted GDP*, and shows the low,
medium, and high GDP growth periods.

Market-based performance results are presented in table 7. We see clearly that the positive
effect of compliance on return and abnormal returns is confirmed and is significant at the 0.1% level
using all sub samples. Compliant firms earn on average 10.6%, 8.15% and 9.67% (9.72%, 7.24%
and 7.51%) higher return in low, medium and high GDP growth period under specification (1)
(specification (2)). Compliant firms earn on average 8.55%, 7.51% and 9.22% (7.55%, 6.45% and
7.15%) higher abnormal return in low, medium and high GDP growth period under specification
(1) (specification (2)). Accounting-based performance results are presented in table 8. We observe
that the compliance coefficient is again positive and highly significant for low, medium and high

GDP growth quarters.

5.4 Robustness

In the following section, we run two different robustness checks. The first examines the perfor-
mance and compliance relationship over three separate sub-periods: the first extends from 1987 to
1999, the second extends from 2000 to 2012 and the third extends from 2013 to 2022. As shown
in tables 9 and 10, the outperformance of compliant stocks compared to non-compliant ones is
verified in all sub-samples using both market and accounting-based measures.

The second robustness exercise aims to ensure that the market out-performance of compliant
stocks is not driven by alternative explanations such as size, value, momentum, liquidity, prof-
itability, or investment effects. To do so, we follow the approach of Brandon and Wang (2020)
by sorting stocks into five quintiles based on different variables, known in the finance literature
to affect stock returns. Then within each quintile, we sort stocks into two groups based on their
compliance status. Therefore, we obtain 10 portfolios. We calculate the value weighted returns
and abnormal returns of compliant and non-compliant firms in each portfolio. Tables 11 presents

the results.

4GDP data obtained from the Federal Reserve Bank of St. Louis — Economic Resources & Data
https://fred.stlouisfed.org/series/GDP
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S54.1 Size.

Banz (1981) is the first empirical paper showing that small firms tend on average to earn higher
returns compared to large firms. Since then, a large body of finance literature, including Fama
and French (1992), analysed the size effect (see Van Dijk (2011) for literature survey). To make
sure that our results are not driven by the size effect, each quarter, we sort stocks into 5 quintiles
based on their market capitalization at the end of previous quarter, calculated as shares outstanding
times share price. Then within each size quintile, we sort stocks into two groups based on their
compliance status. Panel A of table 11 shows that compliant stocks outperform non-compliant
ones in all size groups. The return and abnormal return differentials between compliant and non
compliant portfolios (C-NC) are positive and highly significant across all size subgroups. The
quarterly return differential ranges from 6.31% (t-statistic 5.69) for small firms to 1.24% (t-statistic
3.45) for large firms. The quarterly abnormal return differential ranges from 5.98% (t-statistic 5.54)
for small firms to 1.15% (t-statistic 3.29) for large firms. Thus, we are not simply capturing the

size effect.

5.4.2 Value.

Fama and French (1992, 1993, 2006) and Davis (1994) among others provide evidence that higher
book-to-market equities earn higher expected stock returns. Thus, we test if the outperformance
of compliant stocks is explained by the value effect. To do so, we construct the book-to-market as
defined in Fama and French (1992, 1993). Then, every quarter, we sort stocks into five quintiles
based on their book-to-market ratios, and within each book-to-market quintile, stocks are sorted
into two portfolios based on their compliance status. We observe in panel B of table 11 that compli-
ant stocks significantly outperform non-compliant stocks within all market-to-book quintiles. The
quarterly return (abnormal return) differential is most positive for value stocks reaching 7.29%

(7.26%) per quarter. This clearly indicates that we are not capturing a book-to-market effect.

5.4.3 Intangibles-Augmented Value.

Eisfeldt et al. (2022) acknowledge the increasing importance of intangible capital and show that
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a value portfolio that adds intangible capital to book assets provides stronger performance than
the traditional value portfolio. We control for the intangibles-Augmented value effect using the

INT, obtained from the website of Andrea Eisfeldt and

intangible-augmented book-to-market, B/m
described in details in Eisfeldt et al. (2022). Every quarter, we sort stocks into 5 quintiles based on
the B/ a7 then within each B/MINT quintile, we sort stocks based on their compliance. Looking
at Panel C of table 11, we find that compliant stocks outperform non-compliant stocks. The differ-
ence in average returns (abnormal returns) on the compliant and non compliant portfolios exceeds

1.7% (1.5%) per quarter and is highly statistically significant. Hence, the positive relationship

between compliance and return (abnormal return) cannot be attributed to intangible value effect.

5.4.4 Liquidity Risk.

Péstor and Stambaugh (2003) argue that stocks that are more sensitive to aggregate liquidity have
substantially higher expected returns. In this section, we test if the high returns observed among
compliant firms are explained by high liquidity 5s. We first estimate liquidity Ss. Every month,
using the past 12 months of daily returns, we estimate the monthly liquidity risk exposure in a four-
factor model which augments the CAPM model with the Pastor and Stambaugh (2003) liquidity
risk factor as well as the SMB and HML factors. The quarterly liquidity /3 is the average monthly
estimated s for a given quarter. Second, we sort stocks based on the quarterly liquidity 3 into 5
quintiles then we within each quintile, we sort stocks based on their compliance. Panel D of table
11 confirms the outperformance of compliant stocks. The return (abnormal return) spread between
compliant and non-compliant stocks exceeds 1% (0.91%) per quarter and is significant at the 1%

level.

5.4.5 Momentum.

Jegadeesh and Titman (1993) report that winners, stocks with strong past performance continue
to outperform losers, stocks with poor past performance. To control for the momentum effect,
each quarter, we sort stocks based on two-quarter lagged six months returns. Then within each

momentum quintile, we group stocks into two subgroups based on their compliance status. Panel
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E of table 11 shows that, again, the return and abnormal returns difference between compliant and

non-compliant stocks are positive and significant at 1% level across all momentum quintiles.

5.4.6 Profitability.

Fama and French (2006), Novy-Marx (2013) and Aharoni et al. (2013) show that high profitability
assets earn higher returns. To control for profitability, each quarter, we sort stocks into 5 groups
based on their profitability, measured as the firm’s gross profit to its asset, then within each prof-
itability quintile, we group stocks into two subgroups based on their compliance status. We see
in panel F of table 11 that the return differential between compliant and non-compliant stocks is
positive and significant ranging from 1.28% to 6.16% per quarter. We find similar results using the
abnormal returns, where the abnormal return differential is positive and significant ranging from

1% to 6.1%. Therefore, profitability does not explain the performance of compliant stocks.

5.4.7 Investment.

Fama and French (2006) and Aharoni et al. (2013) document a negative relation between expected
investment and returns. We control for the effect of investment on stocks using the quarterly asset
growth to proxy for investment. We repeat our sorting exercise by first sorting stocks based on the
asset growth then we sort stocks in two groups based on their compliance status. Panel G of table
11 confirms our main finding. Compliant stocks significantly outperform non-compliant within
all investment quantiles. The return and abnormal return spread exceeds 1.28% and 1.22% per

quarter, respectively.

6 Conclusion

This paper offers a comprehensive performance and risk comparison between compliant and non-
compliant stocks using both market and accounting-based measures. We apply two-stage Islamic
screening process and construct a faith-based opportunity set. We show that Islamic stocks exhibit

significantly higher performance compared to their conventional peers. Our findings highlight that

15



this out-performance cannot be associated with higher risks and is independent of the business
cycle and the period of study. Also, we examine whether firm’s compliance impact is explained by
firm’s individual characteristics. We demonstrate that compliant portfolios display higher returns
and abnormal returns compared to non-compliant ones, independently of the control variables
used.

This study is expected to guide Islamic investors and asset managers on the impact of faith-
based screening criteria on the performance and risk of Islamic investment at the firm level. Also,
it suggests new research avenues where we can generalize the analysis to include other ethical

alternatives to conventional finance and measure their impact on stock market performance.

16



Table 1. Industrual distribution of Complaint and Non Complaint companies from 1987 to 2022

Industry sector Compliant Firms Non compliant Firms Total Weight(%)
Consumer Nondurables 48 53 102 5.61
Consumer Durables 23 25 48 2.64
Manufacturing 112 105 217 11.99
Oil, Gas, and Coal Extraction and Products 42 40 81 4.49
Chemicals and Allied Products 34 27 60 3.32
Business Equipment 218 101 319 17.59
Telephone and Television Transmission 16 40 56 3.07
Utilities 6 94 100 5.52
Wholesale, Retail, and Some Services 97 96 192 10.62
Healthcare, Medical Equipment, and Drugs 120 70 190 10.46
Finance 0 227 227 12.50
Other 95 126 221 12.19
Total 813 1002 1812 100.00

The table presents the Industrial distribution of Compliant and Non-compliant companies from 1987 to 2022. The
average number of firms are presented across industries. A firm is considered Compliant if it satisfies the quantitative
and qualitative screening criteria defined by the Islamic law. Industry classification is based on Fama French 12
industries and obtained from kenneth french website.
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Table 2. Summary statistics: Variables included in the study during the period from 1987 to 2022.

mean sd pl0 p25 p50 p75 P90
Quantitative screening ratios
Debt 0.51 6.90 0.00 0.03 0.18 0.49 0.96
Receivables 0.60 6.69 0.08 0.14 0.24 0.42 0.73
Cash + Interest bearing securities 0.23 6.40 0.02 0.04 0.10 0.21 0.38
Market-based measures
Quarterly abnormal return ; 0.04 0.19 -0.09 -0.01 0.03 0.09 0.19
Quarterly return; 0.06 0.20 -0.09 0.01 0.05 0.11 0.22
Quarterly total vol; 0.54 0.40 0.27 0.35 0.47 0.63 0.86
Quarterly idio. vol; 0.41 0.33 0.19 0.26 0.35 0.48 0.67
Quarterly market3; 1.32 0.70 0.56 0.88 1.22 1.65 2.21
Accounting-based measures
Ind_ROA -0.06 0.24 -0.28 -0.08 -0.02 0.03 0.10
OIG 0.16 1.92 -1.01 -0.17 0.17 0.59 1.34
Standard deviation OIG 1.97 1.82 0.27 0.54 1.35 2.90 4.71
OPL 1.56 1.40 0.67 1.00 1.36 1.91 2.67
Control Variables
Size 6.88 1.91 4.57 5.87 6.96 8.10 9.16
Cash 0.21 0.23 0.02 0.04 0.11 0.32 0.59
Leverage 0.25 0.21 0.01 0.07 0.22 0.38 0.54
Dividend 0.83 1.60 0.00 0.00 0.00 1.13 2.81
Cfo 0.03 0.16 -0.13 0.01 0.07 0.11 0.16
Growth 1.65 1.66 0.32 0.61 1.10 2.08 3.68

This table reports the summary statistics of all variables included in the study for the period from 1987 to 2022. The
numbers reported represent the mean across firms as well as the standard deviation and the 10" to 90" percentile. A
detailed definition of the variables is found in Table A.1.
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Table 3. Cross-sectional regressions for quarterly return and quarterly abnormal return from the
first quarter of 1987 to the fourth quarter of 2022.

Return Abnormal Return
1 (2) 1) (2)
Compliant 0.0955*** 0.0813*** 0.0834*** 0.0684***
(61.95) (50.35) (59.76) (46.72)
size -0.0240*** -0.0239***
(-19.54) (-20.73)
cash 0.0133* 0.0113
(2.03) (1.89)
leverage 0.0864*** 0.0776***
(17.42) (17.07)
dividend -0.00602*** -0.00617***
(-16.94) (-18.46)
cfo 0.0609*** 0.0660***
(6.34) (7.28)
growth 0.0242*** 0.0241***
(35.64) (38.59)
Constant 0.0123*** 0.148*** -0.00406*** 0.134***
(15.15) (14.86) (-5.55) (14.33)
N 260282 260282 260282 260282
R squared 0.0939 0.112 0.0805 0.102
Firm fixed effects Yes Yes Yes Yes
Robust standard errors Yes yes Yes yes

This table reports the results of the following regression:
Performance; ; = o + 31 Compliantm- + B2 Controls; ; + B3 Firm FE; + 34 Year FE; + €; 4,

where the dependent variable Performance, ; is the quarterly return and quarterly abnormal return of firm 7 at quarter
t. Compliant , the variable of interest, is a binary variable equals one if the firm is compliant and zero otherwise. We
run the regression on the first quarter of 1987 to the fourth quarter of 2022, under two specifications: without firm
controls (specification 1), with firm controls (specification 2). For both specifications, we control for the firm and time
fixed effects. Control variables are winsorized at the 1% and 99% levels. A detailed definition of the dependent and
independent variables is found in Table A.1. T-statistics are in parenthesis and are adjusted for heteroskedasticity.

*p <0.05 " p<0.01, " p < 0.001.
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Table 4. Cross-sectional regressions for quarterly industry-adjusted ROA and quarterly operating
income growth from the first quarter of 1987 to the fourth quarter of 2022.

Ind-ROA OIG
@ (&) @ (@)
Compliant 0.0336*** 0.0187*** 0.2427%** 0.154***
(58.57) (31.34) (14.49) (8.85)
size 0.0256*** 0.0486***
(27.05) (4.14)
cash -0.0503*** 0.428***
(-14.36) (6.01)
leverage 0.0112*** 0.392%**
(3.86) (7.59)
dividend -0.000953*** -0.0546***
(-7.19) (-14.40)
cfo 0.486*** 2.175%**
(59.90) (24.80)
growth 0.00948*** 0.0854***
(24.31) (14.93)
Constant -0.0223*** -0.263*** 0.208*** -0.534%**
(-70.84) (-34.70) (23.46) (-5.50)
N 258867 258867 255830 255830
R squared 0.656 0.713 0.101 0.109
Firm fixed effects Yes Yes Yes Yes
Robust standard errors yes yes yes yes

This table reports the results of the following regression:

Performance; ; = o + 31 Compliantm + B2 Controls; ; + B3 Firm FE; + 3,4 Year FE; + € 4,

where the dependent variable Performance; ; is the quarterly industry-adjusted ROA and quarterly operating income
growth of firm ¢ at quarter t. Compliant , the variable of interest, is a binary variable equals one if the firm is compliant
and zero otherwise. We run the regression on the first quarter of 1987 to the fourth quarter of 2022, under two
specifications: without firm controls (specification 1), with firm controls (specification 2). For both specifications, we
control for the firm and time fixed effects. Control variables are winsorized at the 1% and 99% levels. A detailed
definition of the dependent and independent variables is found in Table A.1. T-statistics are in parenthesis and are

adjusted for heteroskedasticity.
*p <0.05,** p <0.01, ** p < 0.001.
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Table 5. Cross-sectional regressions for quarterly Total volatility from the first quarter of 1987 to

the fourth quarter of 2022.

Total Volatility Idio. Volatility Market3
1) (2) 1) (2) (1) (2)
Compliant -0.0179*** -0.0185*** -0.00868*** -0.00792%*** -0.0193*** -0.0180***
(-15.12) (-14.81) (-9.52) (-8.19) (-5.13) (-4.60)
size -0.0296*** -0.0291*** -0.0291***
(-25.07) (-28.58) (-9.79)
cash 0.0362*** 0.0152*** 0.228***
(7.02) (3.71) (14.12)
leverage 0.0429*** 0.0399*** 0.114%**
(10.50) (12.38) (9.24)
dividend -0.00244*** -0.00182%*** -0.0263***
(-6.90) (-7.20) (-30.54)
cfo -0.129*** -0.0882%** -0.471%**
(-13.50) (-10.66) (-22.32)
growth 0.00613*** 0.00305*** 0.0135***
(11.68) (7.09) (9.38)
Constant 0.413*** 0.632*** 0.299*** 0.519*** 1.174%** 1.386***
(679.58) (67.66) (655.02) (65.05) (591.45) (56.56)
N 260281 260281 260281 260281 260274 260274
R squared 0.551 0.559 0.564 0.573 0.441 0.4438
Firm fixed effects Yes Yes Yes Yes Yes Yes
Robust standard errors yes yes yes yes yes yes

This table reports the results of the following regression:

Risk; ; =+ 34 Compliant, ; + B2 Controls; ; + B3 Firm FE; + 34 Year FE; + €, ;,

where the dependent variable Risk, ; is the quarterly total volatility of firm 7, quarterly idiosyncratic volatility and
market S. Compliant , the variable of interest, is a binary variable equals one if the firm is compliant and zero
otherwise. We run the regression on the first quarter of 1987 to the fourth quarter of 2022, under two specifications:
without firm controls (specification 1), with firm controls (specification 2). For both specifications, we control for
the firm and time fixed effects. Control variables are winsorized at the 1% and 99% levels. A detailed definition of
the dependent and independent variables is found in Table A.l1. T-statistics are in parenthesis and are adjusted for

heteroskedasticity.

*p < 0.05,* p <0.01, ** p < 0.001.
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Table 6. Cross-sectional regressions for standard deviation of the quarterly operating income
growth, Std. dev. OIG and the quarterly operating leverale, OPL. from the first quarter of 1987 to

the fourth quarter of 2022.

Std. dev. OIG OPL
@ &) @ (@)
Compliant -0.0888*** -0.0718*** -0.00883 -0.0375*
(-6.31) (-4.56) (-0.64) (-2.26)
size -0.0682%*** -0.212%**
(-6.68) (-26.62)
cash 0.0965 0.308***
(1.83) (6.44)
leverage -0.207*** -0.333%**
(-4.80) (-7.55)
dividend 0.000425 0.0101**
(0.13) (2.99)
cfo -0.919*** 0.361***
(-14.56) (5.38)
growth -0.00904* -0.0347***
(-2.10) (-9.52)
Constant 1.312%** 1.998*** 1.521%** 3.337%**
(189.14) (24.07) (209.59) (47.97)
N 315915 259755 214112 179838
R squared 0.393 0.407 0.233 0.291
Firm fixed effects Yes Yes Yes Yes
Robust standard errors yes yes yes yes

This table reports the results of the following regression:

Risk; ; = a+ 1 Compliant, ; + (> Controls ; + 53 Firm FE; + 3,4 Year FE; + €,

where the dependent variable Risk; ; is the quarterly standard deviation of operating income growth and the quarterly
operating leverage of firm 7. Compliant , the variable of interest, is a binary variable equals one if the firm is compliant
and zero otherwise. We run the regression on the first quarter of 1987 to the fourth quarter of 2022, under two
specifications: without firm controls (specification 1), with firm controls (specification 2). For both specifications, we
control for the firm and time fixed effects. Control variables are winsorized at the 1% and 99% levels. A detailed
definition of the dependent and independent variables is found in Table A.1. T-statistics are in parenthesis and are

adjusted for heteroskedasticity.
*p < 0.05,** p <0.01, ** p < 0.001.

22



T00°0 > @ s TO'0 > d 4, °G0°0 > d
*KI101)SBPAYS0IlaY

oy paysnlpe aIe pue sisoyjuared ur oIe sonNsHels-I, [V 9[qeL Ul punoj s sa[qerrea juspuadapur pue juopuadop oY) JO UONIUYIP PIIRIOP Y "BIB(] 29 SOOINO0SOY
JIWOUOOH — SO °1S JO Yueq OAISY [eIOpa] Y} WOIJ paureiqo st JAO "S[OAS] %66 PUB %] 9U) 18 POZLIOSUIM Tk SI[qBLIBA [01JUOD) "S}OQJJO PIXy own)
pue WY 9y} J0J [01U0D oM ‘suoneoyroads yjoq 104 (g uoneoyroads) s[onU0d WY Im (] uoneoyroads) s[o1uod Wiy JNoyim Suoneoyroads om) ropun
“PMOIS JO JO [9A3] oY) U0 paseq so[dures qns 921y} UO UOISSAITAI Y} UNI A\ “9SIMISYI0 0197 pue juerjdwod SI Wiy ay) JT duo s[enba g[qeLiea Aeurq e st
9sa19)ur Jo J[qeneA dy ¢ yuerdwo)) -3 193renb je ¢ Wiy Jo uImar eutouqe Aolenb oy pue winyax A[1erenb o) ST H*0ouBWIIONINg S[qeLieA Juspuadop oy a1oym

95 4 g, Teax T + M4 Wi £g 4+ “Isjonuo)) & + “huendwo)) Ty + 0 = “Foouruiofang

:UO0ISSAIZaI SUIMO[[0J Y} JO s}nsal Yy} spodar 9[qes sIy ],

23

sok sk sok sk sok sok sok sk sok sk sok sok SIOLIS pIEpUR)S 1SNQOY
SOk SOk SOk SOk SOk SOk SOk SOk SOk SOk SOX SOX $109JJ0 POXY WLIL]
SLT'O LY1°0 L61°0 810 L0 9S1°0 S0T0 L81°0 I121°0 601°0 Iv1°0 0€1°0 porenbs y
LOEL8 89€001 LOELS 89€001 9LS6L 184945} 9LS6L 82975} 6LY16 TE9L6 6LY16 TE9L6 N
(85°9) (6L°07) t9°L) (LzLn L9 (81°9-) ayL (§T9) (s8°L) (8T°€) 09°L) ¢
400170 €86000°0~ A N] w55 VCC00 w5010 +%%L6900°0~ wxxCCL0 + % x07L00°0 +xx891°0 %%£6£00°0 s SLT0 45091070 jueisuo)
(98'$0) (8T°50) (€L91) 81°61) Or's1) (9€°91)
+xx80€0°0 wxx01€0°0 w5 7610°0 w5 P810°0 4% x0020°0 4% x0010°0 amoIs
(€T¢) (€0°€) (80°1) (€¥'©) (L6°€) (0T°¢)
+xPPS0°0 +x0€50°0 w5+ 1£90°0 +%%55S0°0 wxxV1LO°0 +%8190°0 o)
(8821 @1zei-) (6S11-) 90°11-) (89°6-) (TLg)
s 11800707 45 x0LL00°0~ +%x97900°0~ +%x95900°0~ 5% % 165000~ s %% 1850070~ puspialp
Ly'8) ()] ore) (€9°6) (sozh) e
wxxCPLO0 wxx09L0°0 4% xE€CLOT0 45 x00L0°0 w5010 w2010 a3e1oAd]
Ieo (€D (@91~ or'1-) (Crard] (86°1)
%8200 +C1€0°0 L1070~ 861070~ +«LE€T00 «6€20°0 ysed
Lenn-) (T8'01-) (82°01-) (66°6-) (€€01-) (95°6-)
412070 w1200 4 L610°0 4500200~ s CLTO0" s 1L20°07 oz1s
FT90) 0€°L8) (1€'90) (Is'Le) 9¥'50) (Fr'€€) (S0°LD) (LTHE) (SL'8D) (LO¥E) F1°2€) (S5°9¢)
w5 xS1L0°0 3 % 00000 w55 1SL0°0 % %9600 555 5790°0 555 1SL0°0 535 x7CLO'0 +%x5180°0 555 SSLO°0 4% 5580°0 555 CLO0°0 45590170 Juerdwo)
@ 4] @ m @ (4] @ [§0) @ 4] @ [§0)
WY [BWIouqy uImy wImy [ewIouqy umay WINY [eWIouqy wmay
s193aenb PMmois Jqo Mo 1y pued

sadyxenb Pmoasd gqo ysiy :D pued s19)aenb Pmoid JqO wnIpayA g [Pued

YImoI3 o uo paseq sojdures qng 9ANRUI)Y (UINIAI [euLIouqe A[Jojrenb pue uinjar A[19)renb 10j SUOISSAIZAI [BUOI}0S-SSOI)) */ I[BL,



T00°0 > s TO0 > d 4, 'G0°0 > 4,
*A11011SBPaY$01a1aY J0J paisnlpe are pue

stsoypuared ur ore sonNsHeIs-I, [V 9[qBL, Ul punoj st so[qerrea juspuadopur pue juspuadap 9y} JO UOHIUYIP PI[IRIOP Y BIe 2P SIOINOSIY OMOUOIT — SINOT]
1S JO Yueg 9AIOSY [BIIPI Y} WOIJ Paure)qo st J(IO S[OAS] %66 PUB %[ 9U) 18 PIZLIOSUIM dIe SI[QRLIBA [OTUO)) SI09JJQ PAX1j QW) puk WY 9y} J0J [0IIU0D M
‘suoneoyroads y1oq 10, *(Z uoneoyroads) s[onuod uuy yim ‘(1 uoneoyroads) S[OIIU0D WY JNOYIIM SUoedyIoads om) Iopun ‘qimoIs Jo JO [9A9] 9y} UO paseq
sordwes qns 991y} UO UOISSAIZAI AU} UNI QAN "9SIMIOYIO 019Z pue jueljdwod ST wiay 9yl JI auo s[enba o[qerrea Areuiq e SI Jsa1ojur Jo 9[qelrea oy ¢ juerdwo))
‘1 9wm 1B ¢ Wy Jo IO ‘Paois swoout Junerado Apronenb o) pue Oy pasnlpe-Ansnpur A[rorrenb oy ST ¥ oourwiIoNo S[qeLieA 1uapuadop oy, 1oym

99 4 i Teax Vg + ' WL € + “*sjonuo)) eg + Huerdwo) g + 0 = #oourtIopog
:UOIS$21321 SUIMO[[0] ) JO s} nsal Ay spodax 9[qe) SIy ],

sak sak $9K sk sak sak sk sk sak sak sak $9K SIOLIS pIEpUR)S ISNQOY
SOK. SOK. SOX SOX SOK SOK. SOX Sk SOK SOk SR SOX S100JJ2 PAXY WLIL]
80C°0 L61°0 LLLO LTLO ILT°0 S91°0 18L°0 LTLO P10 9€1°0 12Lo (X1} parenbs ¥
$05S8 TWELE 8L998 86166 S618L 6£026 SeI6L 0L8¢6 68106 10656 16 LITL6 N
(S$°1-) (85°00) (6T°5T-) (89°L£-) 1) (LTED (I16z) (61°8¢-) 9¥'9-) o (pL'TT) (€€'82-)
$0€°0- s V1E0 s LVTO" % x8810°0" 95T0~ s 161°0 w5 CSTO" w5 V81070 s LSTT- wxx901°0 s LLTO™ s 181070 JUBISUOD)
95°8) (Sy'L1) @Le) (r6'L1) (86'1) Le1n
450600 4590100 455 1€60°0 45 x0€10°0 w55 76700 455 1580070 amoIs
ren (§9°2€) astn (¥9°62) a1 (I1£°0¢€)
wx001°C s ILV0 s SE8T 450870 w5 LOTT s 0PF°0 o5
(SL'8-) (€L°8) e (€v'L) (9¢°8-) (LLe)
455 €€90°0" +%%90200°0~ w5 7500 40120070~ 455 L0S0°0" +%7CS000°0~ puspIAIp
(§59) g1 6D L9) (€91 ©o'n
4% xCS9°0 0SL00°0 4000 s 17€0°0 3 401) SLY00°0 a5e1oAd]
(23] (18°01-) Len (8¢°L-) [(z4Y) ¥69-)
w5870 s C790°0" +S9T°0 505700 +xx£99°0 w5 SEV00" ysed
orn (1900 @D (ST'81) [(Z%Y) (€1°61)
L9200 4595200 02200 w5 LETO0 sk LTT0 w5 x0LT0°0 az1s
#80 (9] (€6'8T) (S1°9¢) ©9$'1) ore6) (98'120) ¥T6€) gL (€€01) 601 (88'120)
+%LT60°0 45559170 45556100 45 95€0°0 5559710 55 19C0 45500200 s 55 L9E0'0 555 V1T0 5% 88C°0 45 59710°0 45509200 Juerdwo)
@ €9} @ (9} @ §9) @ (€9} @ 9} @ §9)
DIO VOu-put DI0 VOu-put DI0 VOu-put
saayaenb Pmoasd gao ysiy :D pued saayaenb Pmoa3d gqo wnipd g Pued saayaenb Ymoasd gqo Moy 1y pueq

qnsS QANBWIRY :IM0I3 awoour unerdd Apolenb pue yOy paisnlpe-Ansnpur A[191renb 10j suorssai3ar [eu0II09s-sso1) g IqRL

PIM0IZ JOO uo paseq sopdures

24



T00°0 > d 4y ‘TO0 > 4 4, CO°0 > d , "KITONISEPIYSOIIAY J0J parsnipe aIe pue sisayjuated ur axe soNSHeIS-I, *['V 9[qR], Ul punoy st
so[qerrea yuspuadapur pue juspuadop 9y} JO UOHIUYIP PI[ILIAP V "S[OAJ] %66 PUB %] Y3 I8 PIZLIOSUIM I8 SA[qRLIBA [OTUO)) "S}O9JJ9 PIXY W) pue ULy ay} I0J
[0TU0d oM ‘SuoneoyIoads y1oq 10 ‘(7 uoneoyroads) S[oNUOod WY YIIM ‘(T Uoneoyroads) S[onuod Wiy noyiim suonedoyroads oml apun ‘gz0gz 01 10 WOl pue
10T 03 000T WOI} ‘6661 0} 86T Wwolj sojdwes qns 91y} UO UOISSOISOI oY) UNI 9A\ "ASIMIOYIO 019Z pue JueIdwod SI Wy 9y} J1 ouo syenbs o[qerrea Areurq e st
sa1o)ur jo J[qerreA ay) ¢ Jueridwo)) -3 193renb Je ¢ wiry Jo wInjal [ewIouqe Apreyrenb oy pue uinjax Aprairenb oy ST *7oourULIOfIo] S[qeLIRA Juapuadap oy, 1oym

95 4 g TRAX Vg + M4 WL €9 + “Isponuo)) &g + “Huerdwo)) Ty + 0 = “foouruiiofog

:UOTSSa1321 SUIMOT[OF oY} JO SI[NsaI 3y surodax 9[qey SIy,

sak sak sak sak sak sk SIOLIQ PIEPUR)S 1SNQOY
SIX SIX SOX SOX SIX Sax S1091J3 PaXY WL
601°0 9L80°0 6C1°0 crro cIro £960°0 1cro 801°0 0s1°0 9C1'0 1o €ero parenbs ¥
069¢€L 069¢€L 069¢€L 069¢L 8vee01 8vec0l 8yec0l 8e€01 9L8C8 9L8C8 9L8T8 9L8C8 N
#0°9) [Crade] (Ls9) (19°9) (8T'8) (3] (608 L0 (€s°L) (L) L) i
wxxCEL0 +xL0C0°0" 545510 2% % 7650070 +4%£01°0 £$6200°0 45000 001000 w4 SVL0 49860070~ 4 x071°0 s+ xVLI00 JuRISUO)
¥6'10) 6¥'12) (61°00) (€0°L1) (S¥'v0) (S1°€D)
4% x59C0°0 4% x0LC0°0 5%+ SVC0°0 460000 +xx01€0°0 - ] ymois
(65°9) (16°9) are (So'v) e [(XY]
5 +x0C1°0 s V110 54 16L0°0 +xx9L90°0 4% 1960°0 +%x5€60°0 o3
(TLg) (€0'8-) (65°01-) (0£°01-) Lov1-) (Ler-)
4% 5890070~ 4% 8L900°0~ 4427190070~ 4% €£900°0~ 4% 1860070~ +%%9£600°0~ PpuopIAIp
(@99) (69'9) (66°01) 6LTT) ao1n Lyon
+%x7890°0 2 %07L00 1% %8660°0 s L1T°0 s STT0 4 L1T0 dFeIoAd]
(L0'©) 80 aLmn 161 L' (89°1)
+xC0V0°0 +xE070°0 981070 620’0 961070 17200 yses
(95°8-) (L0'8-) 96'01-) 9L01-) (08'11-) (zo'o1-)
44 C9C0°0" 449000~ w2 71€0°07 42 7E€0°0- 486200 5+ %6900 18
(60°€0) as'Lo) a9v0) (68'87) (Lo€s) 99°L€) aeLe) (88°0%) (¥$'60) (S¥'9¢€) (zT0©) (85°9€)
4% %80L0°0 4% LE80'0 4% x0780°0 5% 1L60°0 4% 7580°0 4 L7600 +2L01°0 442 V110 4% 58L0°0 5% % 5€60°0 4409800 442 101°0 Juerdwo)
@ [§)) @ [§0) @ (4] @ (4] @ [§0) @ (4]
wmay [ewiouqy wmey wImay [ewIouqy umoy

wIny [euIouqy

TT0T 03 €10T Woly ) pPued

umay

TI0T 03 000T Wo :f Pued

6661 03 L8G] WOL] 1V Pueq

‘sordwes qng QATIRUIS) Y UINJAI [ewIouqe AJ1o1renb pue uinjal A1o1renb J0] SUOTISSAISAT [RUOTIOIS-SSOI) 6 d[qe
I qng oAl v I qe A P [ ] I [euol D "6 dqeL

25



T00°0 > d 4 TO0 > d 4, "G00 > d
‘K1101)SBPaYS01919Y J0J pajsnipe ore pue sisayjuared ur aIe SONSHeIS-1, "1V 9[qRL Ul punoj s sa[qeLrea juspuadopur pue juopuadap
AU JO UONIUYIP PITLIOP V "S[OAJ %66 PUB 9T ) JB PIZLIOSUIM I8 SI[QBLIBA [01JUO)) "SIO9JJQ PIXY oW} pue WY Y} JOJ [0NU0D oM ‘suonedyroads yjoq 10
*(Z uoneoyroads) sjonuod Wiy yim (] uoneoyroads) SoIuod Wiy JNoYiIm Suonedyroads oml 1opun ‘gz0g 01 €107 WOIj pue Z10Z 03 0007 WOoIJ ‘6661 03 861
wo1j sopdwres qns 991y} UO UOTSSAITOI A} UNI A\ “9SIMISYIO 019Z pue Juer[dwod ST Wy Y} JT ouo s[enbo g[qerrea Ar1eurq e S ‘}SeI19)ur Jo d[qerrea ay) ¢ jueriduro))
"1 owmn Je ¢ Wy Jo IO ‘Pamois swoout Junerado Apronenb oy pue Oy pasnlpe-Ansnpur Aj1orrenb oy st *oourwiIofog S[qeLieA 1uapuadop oy, 1oym

95 4 1 Teax T + g4 Wi £ 4+ “Isjonuo)) & + “huendwo)) Ty + 0 = “foouruiopag

:uo1ssa13a1 SuImor[o oy Jo synsal oy syrodar o[qe) SIy ],

sak sk sak sak sk sok sak sak $9A sak sk sok SIOLIS pIEpUR)S 1SNQOY
SOk SK. SOk SOk SOX SOK SOK. SOK SOX SOk SO SOk S100JJ2 PAXY WLIL]
P10 LET'O SYL0 9TL0 621°0 1210 9€L0 689°0 €510 S40) 6L°0 69L°0 paxenbs ¥
LY9TL LY9TL SLIEL SLIEL L99101 L99101 P10€01 Y10€01 8Y118 8YII18 01€28 01€28 N
(LT9-) (06'8) (8L°€T-) (96'62-) (6£9-) azcvn (8¢°G1-) 91°62-) (€2°T) (80'+1) (0822 or'1t7)
w5 88ST- w5910 4% x90€°0" 455001070 P o o w5xx91C0 w9170 w1070 +«195°0" 4 CCC0O s CEC0" w3 7010°0 JuRISUOD)
[(222) @rn aren 61°€N) (S5°6) (0T'91)
45 L0500 LL8000°0 w5810 4% % 3860070 4 E1T°0 w5 £010°0 moIs
6T F9°61) (LLen (LE'LD) (0s°€1) (80°80)
wxxSPPT 4% CSE0 4xx980C 45 96€°0 s LOVT 45 508C0 o5
Ort-) (€5°©) (20°6-) ((ard] (Ly'67) (68°11-)
45 x0CP0°0" 5 SL8000°0 s 165007 +«L6¥000°0 s 8780707 4% 8C€00°0~ PpuopIAIp
(€7D (¥$°0-) (S$°8) (88°0-) (SLp) (8T°6)
LY1°0 10¥00°0~ 4559580 SLY00°0~ 49860 % 0820°0" a5e1oAd]
09°€©) (€5t-) 65°S) (88°C-) asmn (L6'v)
wxx 1290 45 96€0°0 w1 TL0 +x0810°0 °wTo s+ 0C€0°0" ysed
89 (z9zn 69'1) (€9°€1) (€91 (6v°61)
wxxCLTO 4% x9C€0°0 w8110 wxx£970°0 S€S0°0 s 19200 az1s
L6'© (96°S) ¥1°9) oy Lore) (S5°6) ©TL1) (To'1€) 0s°9) (Te'®) (01°50 (T1°8¢)
555 EST°0 455 5CC0 4+ %05800°0 45595100 w5 11C0 452 8LT0 555 CS10°0 5578200 wsn ILT0 555 8YC0 55 1€C0°0 45 0V€0°0 Juerdwo)
@ [§9) @ [§9) @ [§9) @ (4] @ [§9) @ 4]
DI0 VOY-put DIO VO-put VOy-put
TT0T 03 €T0T Woag ) pued TI0T 03 000T Wwolg :f Pued 6661 01 L8GT WOl 1Y [pPueq
‘sordures

qnS QANRWIAY :YImoi3 awooul Junerad Apeurenb pue yOy pasnlpe-Lnsnpur A[1911enb 10J sUOISSIZAI [BUONIS-SSOI))

‘01 dIqEL

26



Table 11. Robustness checks.

Panel A: Controlling for size

Return Abnormal Return
size C NC C-NC t(C-NC) C NC C-NC (C-NC)
1 16.023 9.713 6.310™** 5.695 13.719 7.738 5.981%** 5.542
2 10.798 6.125 4.673%** 7.019 8.576 4.138 4.439*** 6.865
3 9.025 5.363 3.661%** 6.393 6.785 3.377 3.408*** 6.058
4 7.939 4.700 3.240%** 6.069 5.711 2.732 2.978*** 5.744
5 5.302 4.061 1.241%** 3.453 3.215 2.056 1.159*** 3.296
Panel B: Controlling for value effect
Return Abnormal Return
Book-to-Market C NC C-NC t(C-NC) C NC C-NC t(C-NC)
1 5.339 4.301 1.038%* 2.944 3.454 2.564 0.889* 2.496
2 5.866 3.800 2.065%** 5.795 3.925 1.892 2.033%** 5.490
3 7.125 3.819 3.306™** 5.093 5.197 1.945 3.252%** 5.120
4 9.252 4.568 4,684 ** 5.258 7.125 2.738 4387 5.139
5 13.135 5.843 7.2927%** 6.284 11.163 3.897 7.266™** 6.052
Panel C: Controlling for Intangibles-Augmented Value
Return Abnormal Return
Book-to-Market! NT C NC C-NC t(C-NC) C NC C-NC t(C-NC)
1 5.450 3.663 1.787%** 4.427 3.474 1.822 1.652%*** 3.995
2 5.531 3.830 1.701*** 4.015 3.669 2.115 1.554%** 3.682
3 6.751 4.229 2.521%** 5.039 4.840 2.365 2.475%%* 4.948
4 10.497 5.088 5.410%** 8.117 8.424 3.062 5.362%** 8.652
5 15.132 7.295 7.837*** 7.794 13.191 5.196 7.995*** 8.061
Panel D: Controlling for Liquidity 3
Return Abnormal Return
Liquidity 8 C NC C-NC t(C-NC) C NC C-NC t(C-NC)
1 7.495 5.268 2.228%** 5.230 5.154 3.145 2.009*** 5.130
2 5.832 4.287 1.545%** 4.800 3.750 2.285 1.466*** 4.578
3 5.223 4.220 1.003** 3.055 3.269 2.351 0.917** 2.883
4 5.510 4.146 1.364™* 3.074 3.474 2.186 1.289** 3.038
5 7.248 4.719 2.530%** 3.557 5.044 2.654 2.390*** 3.304
Panel E: Controlling for Momentum
Return Abnormal Return
Momentum C NC C-NC t(C-NC) C NC C-NC t(C-NC)
1 6.844 4.162 2.682%** 5.013 4.451 1.941 2.510%** 5.047
2 5.401 3.929 1.472%*%* 3.462 3.206 1.851 1.355** 3.287
3 5.208 4.244 0.963** 2.717 2.991 2.202 0.789* 2.336
4 5.474 4.478 0.996* 2.469 3.336 2.360 0.976* 2.451
5 7.496 5.191 2.305%** 4.302 5.057 3.014 2.043%** 3.665
Panel F: Controlling for Profitability
Return Abnormal Return
Gross profit C NC C-NC t(C-NC) C NC C-NC t(C-NC)
1 10.979 4.812 6.168*** 5.419 8.656 2.539 6.117*** 5.412
2 6.314 3.865 2.449%** 5.246 4.231 2.055 2.176*** 4.658
3 5.608 4.049 1.559%** 4.216 3.546 2.122 1.423%** 3.849
4 5.723 4.441 1.281%* 3.213 3.598 2.592 1.006** 2.607
5 6.053 4.741 1.311%* 2.941 3.972 2912 1.060* 2.451
Panel G: Controlling for Investment
Return Abnormal Return
Investment C NC C-NC t(C-NC) C NC C-NC Y(C-NC)
1 6.425 4.065 2.360%** 4.096 4.098 2.031 2.067*** 3.615
2 5.835 4.122 1713%** 3.772 3.609 2.122 1.487*** 3.359
3 5.334 4.054 1.280%** 3.340 3.397 2.086 1311 3.705
4 5.543 4.240 1.303*** 3.767 3.556 2.328 1.228*** 3.689
5 6.816 5.027 1.789%** 5.231 4722 2.960 1.762*** 5.186

The table reports average quarterly value-weighted portfolio returns formed by sorting stocks on size (Panel A), Book-to-market (Panel B),
Book-to-Market! NT' (Panel C), liquidity 8 (Panel D), momentum (Panel E), gross profit (Panel F), investment (Panel G) then by compliance
status. Compliant is a binary variable equals one if the firm is compliant and zero otherwise. Size is defined as the market capitalization (price x
share outstanding). B/M is defined as the ratio of the book equity and the current month market value of equity. B/ MINT is defined as the ratio of
the BE! N'T and the current month market value of equity. Every June-end, BE! N'T is updated using the previous fiscal year’s book equity value
obtained from the website of Andrea Eisfeldt and described in Eisfeldt et al. (2022). Liquidity S is estimated using 12 months rolling regressions
of daily stock returns on the market excess return, SMB, HML and the Péstor and Stambaugh (2003) liquidity risk factor. The momentum value
is defined as the two quarters lagged two quarters returns: quarterly ret,_5 -+ quarterly ret, _,. Profitability, is the firm’s gross profit to its asset.
Investment is the quarterly asset growth. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Figure 1. The figure plots the total number of firms as well as as the number of compliant and non
compliant firms included in the study. The sample period is from 1987 to 2022.
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Figure 2. The figure plots the quarterly GDP growth rate. We sort quarters based on the level of
GDP growth on three periods: low, medium and high GDP growth. The sample period is from
1987 to 2022.
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Table A.1. Variables’ definitions

Variable

Definition

Compliant

Quarterly return

Quarterly Abnormal returns

Quarterly total volatility

Quarterly idiosyncratic volatility

Quarterly market beta

Quarterly Ind-ROA

Quarterly OIG

Quarterly standard deviation of OIG

Quarterly OPL

Growth
Size
CFO
Dividend

Cash

Binary variable, updated quarterly, equals one if the firm is compliant and zero otherwise. We construct the
Compliant using two-stage screening process.

The quarterly returns for firm 4 is the sum of daily returns during the quarter.

The quarterly Abnormal return is the sum of daily abnormal returns measured over a given quarter. The
daily Abnormal return is the difference between daily return of a stock and the CAPM beta times the daily
market return.

The quarterly total volatility is the average annualized monthly volatility for a given quarter. The monthly
total volatility is the standard deviation of daily returns for the month. It is annualized by multiplying by

V252.

The quarterly idiosyncratic volatility is the average annualized monthly volatility for a given quarter. The
monthly idiosyncratic volatility is the standard deviation of the residuals of a linear regression of daily stock
returns on the Fama French factors and the Momentum factor over the past month. This value is annualized
by multiplying by v/252.

Each month, using the past 12 months of daily returns, we regress the excess return on the contemporaneous
excess market return as well as five lags of the market return. The monthly market /3 is then the sum of the
six coefficients. The quarterly market Ss is the average monthly 3 for a given quarter.

The industry adjusted ROA is the difference between the company’s quarterly ROA and the industry median
ROA for the three previous years. ROA is calculated as Operating income before depreciation over total
assets.

The quarterly operating income growth, is the percent change in operating income. Operating income is
net sales less cost of goods sold and operating expenses before deducting depreciation, amortization, and

depletion.

Every quarter, the quarterly standard deviation of the OIG for firm 7 is calculated using the previous three
years of quarterly observations.

We regress the natural logarithm of quarterly EBIT on the natural logarithm of quarterly sales. Operating
leverage (OPL) is defined as the regression coefficient on the sales.

Market value (share outstanding™® share price) over Book value.
Natural log of the book value of total asset.

Cash flows from operating activities divided by total asset.
Dividend per share times 100 over stock price.

Cash holdings over book assets.
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