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Abstract 
The issue of terrorism is experienced at the global level, and it has been recognised that such activities 
need financing from various sources, legitimate and illegitimate.  A legitimate source is via non-profit 
organisations.  It has been advocated that effective investigation and information gathering be done 
at the country-level to facilitate the detection of terrorist abuse of non-profit organisations; such 
information would include financial information. In view of the foregoing, a comprehensive 
assessment of the financial reporting quality of non-profit organisations would be a useful step in 
conducting an overall risk analysis of the non-profit sector.  The objective of this study is to assess 
the financial reporting quality of charities in Malaysia. The financial statements of 235 companies 
limited by guarantee were extracted for the years 2016, 2017 and 2018 resulting in 7,056 
observations.  Digital analysis was performed to review the conformity of first and second digit 
distributions with that of Benford’s Law; the main statistics of the log mantissa and the Mean 
Absolute Deviation were also computed. Subsequently, statistical tests were run to evaluate data 
conformity to Benford’s Law.  Findings were found to be mixed and inconclusive. Implications of the 
study’s findings and suggestions for further research were further discussed. 
Keywords: Financial Reporting Quality, Benford’s Law, Companies Limited by Guarantee, Charities, 
Malaysia 
 
Introduction 
Terrorism is an ongoing global issue, and there have been many terrorism-caused incidents in recent 
times.  Of course, the incident that remains in the global psyche is the September 11 Twin Tower 
attack in 2001.  Since then, there have been numerous incidents in the Asian region.  For example, 
the Abu Sayaaf group had been committing criminal acts of bombings, kidnappings, assassinations 
and extortions from the early 1990’s until the present day, in the Phillippines and Malaysia 
(Wikipedia, n.d.). The latest recorded terrorism incident in the South East Asian region was on 28 
March 2021 which involved a church cathedral bombing in Makassar, Indonesia during a Sunday 
service, allegedly caused by an ISIL-linked group Jamaah Ansharut Daulah (Sriregar, 2021). 
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Terrorism as an activity needs to be funded.  Such funds are usually sourced using legitimate or 
illegitimate means.  One such legitimate means is via non-profit organisations (Bank Negara Malaysia, 
n.d.).  According to the Financial Action Task Force (FATF), the global money laundering and terrorist 
financing watchdog, funds generated through non-profit organisations may be collected but 
disbursed for terrorist activities.  Also, a non-profit organisation may be used as a money laundering 
vehicle to transmit funds between various locations (Financial Action Task Force, 2008).  The FATF 
advocates, amongst other things, the effective investigation and information gathering be done at 
the country-level, making use of multiple types of information from different sources which facilitates 
the detection of terrorist abuse of non-profit organisations; such information would include financial 
information. In view of the foregoing, a comprehensive assessment of the financial reporting quality 
of non-profit organisations, using a method that can highlight the presence of financial irregularities, 
would be a useful step in conducting an overall risk analysis of the non-profit sector as a whole.  
Therefore, the objective of this study is to assess the financial reporting quality of non-profit 
organisations (charities in particular) in Malaysia, making use of Benford’s analysis. 
 
Literature Review  
Benford’s Law is an observation on the leading digits of naturally generated numerical data, that such 
data will naturally follow a particular distribution pattern whereby digit 1 will occur 30.1% of the time, 
and digits 2 to 9 will occur 17.6%, 12.5%, 9.7%, 7.9%, 6.7%, 5.8%, 5.1% and 4.6% of the time 
respectively (Benford, 1938).  The Benford distribution is matched with that of real data sets; real 
data distributions that deviate from that of the Benford distribution would appear to indicate data 
anomalies.  Benford’s Law has been utilised to verify economic data (e.g. Varian, 1972; Rauch, 
Göttsche, Brähler and Engel, 2011), election results (e.g. Myagkov, Ordeshook and Shakin, 2005), 
surveys (e.g. Judge and Schechter, 2009; Finn and Ranchod, 2017). 
 
In accounting, Benford’s Law has been used for detecting financial irregularities in accounting data.  
For instance, it was used to supplement analytical procedures in the area of auditing (Nigrini and 
Mittermaier, 1997; Drake and Nigrini, 2000), fraud detection (Durtschi, Hillison and Pacini, 2004; 
Moore and Benjamin, 2004; Cleary and Thibodeau, 2005; Mehta and Bhavani, 2017; Gabrielli and 
Medioli, 2019), accounting data manipulation (Grammatikos and Papanikolaou, 2021) and to 
examine taxpayer compliance (Nigrini, 1996).  It has also been used to assess the financial reporting 
quality of entities from a general perspective (e.g. Lin, Wang and Lin, 2018; Shi, Ausloos and Zhu, 
2018; Jianu and Jianu, 2021).  
 
It is also applied in the non-profit environment, such as the public sector (Aris, Othman, Mohd 
Bukhori, Mohd Arif and Abdul Malek, 2017) and the third sector (Caneghem, 2016; Qu, Steinberg and 
Burger, 2019), and amongst these studies, two focused on financial reporting quality (Caneghem, 
2016; Qu, Steinberg and Burger, 2019). 
 
The financial reporting quality of the non-profit sector in Malaysia has not yet been studied from the 
perspective of Benford’s analysis.  Therefore, this study aims to fill the identified gap. 
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Methodology 
The population of this study is charities and the sampling frame will be the full listing of charities.  
Such charities comprise of companies limited by guarantee (CLBG) registered with the Companies 
Commission of Malaysia (CCM). CLBGs are non-profit organisations which do not have shareholders, 
but are guaranteed by directors.  CLBGs (and not other types of charitable entities, such as societies) 
are chosen as they are larger in size and more funds are required to set up a CLBG as compared to 
other non-profit organisations such as societies.  According to Guidelines on Companies Limited by 
Guarantee issued by CCM, an initial fund of RM1 million in cash has to be made within 6 months from 
the date of incorporation.  Also, non-profits with revenue of more than RM1 million are usually 
registered as CLBGs whereby non-profits with revenue less than RM1 million are usually registered 
with the Registry of Societies Malaysia (Arshad, Abu Bakar, Thani and Omar, 2013).  As such, any 
incidences of financial irregularity will be more significant and critical in CLBGs.  
 
The data for analysis is manually extracted from the financial statements (statement of profit and 
loss and statement of financial position) of all CLBGs for the years 2016, 2017 and 2018.  The financial 
statements were submitted on an annual basis to the Companies Commission Malaysia (CCM).  A 
sample of 7,056 observations was obtained as a result. 
 
At this point, it is pertinent to note why Benford’s analysis is suitable for the study data.  Firstly, it has 
been noted that data will follow Benford’s law when the numbers are: (i) composites of naturally-
generated data in numerous steps (Hill, 1998); (ii) not restricted such as having maximum or 
minimum limits and number assignments; and (iii) not subject to human or psychological influence.  
Accounting data would fall into such a data distribution (Durtschi et al., 2004).   
 
Digital analysis was performed on the data to review the conformity of first and second digit 
distributions with that of Benford’s data distribution.  The first and second digit tests are high-level 
tests of reasonableness of the data set. Theoretical and observed distributions were then plotted for 
a graphical comparison.  Also, the main statistics of the log mantissa, as well as the Mean Absolute 
Deviation (MAD) are computed. The STATA package was used to analyse the digit distribution (Jann, 
2007). 
Subsequently, statistical tests were run to evaluate data conformity to Benford’s Law using the 
benford.analysis (Cinelli, 2018) and BenfordTests (Joenssen, 2015) packages within the R package (R 
Core Team, 2021).  
 
Results 
The first digit and second digit tests are high-level tests that assess overall conformity.  Table 1 and 
Figure 1 depict the results of the comparison of the first digit frequencies in the dataset against the 
Benford distribution. The first digit distribution of the study data would appear to be largely 
consistent with that of Benford, other than that for the values 1, 4 and 6.  As for the second digit 
distribution, the study data shows a general consistency with that of Benford, other than for the 
values 0, 1, 4 and 7 (see Table 2 and Figure 2).   
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Table 1: Distribution of first digits 

Value Count Percent  
observed 

Percent  
expected 

Difference 
 

1 2,281 32.327 30.103 2.224 
2 1,228 17.404 17.609 -0.205 
3 904 12.812 12.494 0.318 
4 633 8.971 9.691 -0.720 
5 545 7.724 7.918 -0.194 
6 413 5.853 6.695 -0.842 
7 374 5.300 5.799 -0.499 
8 366 5.187 5.115 0.072 
9 312 4.422 4.576 -0.154 

Total 7,056 100.000 100.000 0.581 

 
Table 2: Distribution of second digits 

Value Count Percent  
observed 

Percent  
expected 

Difference 
 

0 1,198 17.173 11.968 5.205 
1 723 10.364 11.389 -1.025 
2 719 10.307 10.882 -0.575 
3 678 9.719 10.433 -0.714 
4 625 8.959 10.031 -1.072 
5 697 9.991 9.668 0.324 
6 628 9.002 9.337 -0.335 
7 544 7.798 9.035 -1.237 
8 599 8.587 8.757 -0.170 
9 565 8.099 8.500 -0.401 

Total 6,976 100.000 100.000 1.106 
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Figure 1: Graph of distribution of first digits 

 

 
Figure 2: Graph of distribution of second digits 
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The main statistics of the log mantissa (Cinelli, 2018) are as follows: mean 0.48, variance 0.086, excess 
kurtosis -1.195 and skewness 0.051.  Other than skewness, the main statistics are close to that 
exhibited by Benford data (mean 0.5, variance 0.083, excess kurtosis -1.2, skewness 0).  Another 
descriptive measure, the Mean Absolute Deviation (MAD) (Nigrini, 2012), is also calculated.   A MAD 
value of 0 to 0.006 suggests close conformity to Benford's Law, 0.006 to 0.012 shows acceptable 
conformance, 0.012 to 0.015 suggests marginally acceptable conformity, and beyond 0.015 indicates 
non-conformance.  The MAD statistics for the first digit distribution of study data is 0.0058, indicating 
close conformity and 0.0019 for the first two digit distribution, indicating marginally acceptable 
conformity. 
 
To test the goodness of fit, the following statistical tests were employed.  The hypotheses considered 
are as follows: 
H0: The population’s first digit and/or first two digits distributions conform to Benford’s Law and 
H1: The population’s first digit and/or first two digits distributions are different from Benford’s Law. 
 
Statistical tests are done on the first two digit distributions as well as only the first digits, as it has 
been noted that anomalies in data that is falsified are significantly more obvious in the second digits 
than they are in the first (Mosimann et al., 1995; Diekmann, 2007, van Caneghem, 2016).  A range of 
tests are performed for a more accurate analysis of data conformity, as tests like chi-square and 
Kolmogorov-Smirnov are more sensitive to size of the data set (Boero, Smith and Wallis, 2005; Ahad, 
Teh, Othman & Yaacob, 2011).  
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Table 3 presents the results of the statistical tests, at 95% confidence level. 
 

Table 3: Statistical test results 

Test Source First digit First two digits Remarks 

 2χPearson 
statistic 

Pearson, 1900 Critical value = 
27.371, 
p-value = 0.0006099 

Critical value = 
393.81, 
p-value < 2.2e-16 

H1 is accepted 

Mantissa Arc 
test 

Alexander, 
2009 

p-value = 0.003651 p-value = 
0.003651 

H1 is accepted 

Euclidean 
distance test 

Cho and Gaines, 
2007 

04-value = 2e-p 16-value < 2.2e-p H1 is accepted 

Joint digits test Hotelling, 1931 p-value = 0.0006241 16-value < 2.2e-p H1 is accepted 
JP-Square 

correlation 
statistic test 

Joenssen, 2013 p-value = 0.0925 16-value < 2.2e-p H1 rejected for 
first digit 
distribution and 
accepted for first 
two digits 

distribution 
Kolmogorov-

Smirnov D 
statistic 

Kolmogorov, 
1933 

04-value = 2e-p 61-value < 2.2e-p H1 is accepted 

Chebyshev 
distance test 

Leemis, 
Schmeiser and 

Evans, 2000 

16-value < 2.2e-p 16-value < 2.2e-p H1 is accepted 

Freedman-
Watson U-

squared test 

Freedman, 
1981 

Watson, 1961 

04-value = 1e-p 16-value < 2.2e-p H1 is accepted 

 
The review of the graphical representation of the first digit distribution of the study data would 
appear to indicate that the study data set is reasonably consistent with that of Benford.  The second 
digit distribution is also largely consistent, other than for the value 0.  The main statistics of the log 
mantissa and Mean Absolute Deviation also showed reasonable conformity of the study data with 
that of Benford.  
 
However, statistical tests showed otherwise.  All statistical tests run indicated that H1 is to be 
accepted, that is the population’s first digit and/or first two digits distributions are different from 
Benford’s Law.  One exception is that of the JP-Square correlation statistic test which indicated that 
the study data conforms to Benford for the first two digits distribution but not for first digit 
distribution. 
 
Discussion and Conclusion 
In conclusion, this study notes mixed findings for financial reporting quality of charities, as measured 
by conformity of the financial statement numbers, in the context of companies limited by guarantee 
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in Malaysia.  When reviewing the observed deviations in the second digit distribution, it can be noted 
that zeros and fives occur more frequently than predicted, while all other deviations are negative.  
The disproportionate occurrences of zero in the second digit position would appear to indicate 
rounding up behaviour, whereby managers tend to round up numbers to multiples of ten which serve 
as cognitive reference points (Rosch, 1975).  This is consistent with the findings of Aerts, Van 
Campenhout and Van Caneghem (2008) and Caneghem (2016).  The higher than expected frequency 
of the number five occurring in the second position suggests that 5 also acts as a reference point to 
which numbers are rounded up to. 
 
The contribution of this study lies in the study of the financial reporting quality amongst non-profit 
organisations in Malaysia, in particular, companies limited by guarantee, using Benford’s analysis as 
a method, indicator and benchmark.  Financial reporting quality of nonprofit organisations in 
Malaysia has been much studied, but not from the perspective of Benford’s Law. Hence, this study 
fills such a gap.  The findings of this study is expected to add to the body of literature on nonprofits 
as well as to financial reporting quality measurement. 
 
The findings only indicate inadequacies in the general financial reporting quality of charities, which 
cannot be directly attributed to fraud or irregularities in financial reporting without further 
investigation.  A possible next step is to conduct an analysis at the organisational level using financial 
data over a longer time.  It is also possible to conduct an analysis at the variable level, for certain 
variables that may be of particular interest to stakeholders, such revenue and expenses.  Such 
analysis can be conducted at a more detailed level, subject to data availability.  For instance, revenue 
can be further analysed into the main sources of revenue, such as donations, commercial income, 
and others.  A similar treatment can be made for expenses.   
Charities can also be categorised and the related data could be analysed on a pooled basis. As 
mentioned in the Introduction, many past terrorism activities have had their roots in religious 
extremism.  In view of the foregoing, it would be pertinent to divide the charities into religious and 
non-religious categories to see if financial reporting quality is comparatively worse amongst the 
religious charities.  If found to be the case, an avenue for further research would be the motivation 
of the management of such charities pertaining to financial reporting in particular, and to financial 
management in general. 
A limitation of this study lies in time period covered, which is 2017 to 2019.  Although the data 
obtained was adequate in quantity, extending the time period should serve to provide a better 
representation of the financial reporting quality of the population under study.  Another constraint 
is that the research population is made up of companies limited by guarantee; charities can also take 
the shape of societies or organisations. Future research could expand the sample size to improve the 
generalisability of the findings. Conducting interviews with important respondents from the sample 
selected could provide additional validation of the study's findings. 
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