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ABSTRACT 

This study aims to investigate the manipulation of accounting numbers of Indian firms by 

deploying the innovative method of Financial Statement Deviation (FSD) score based on the 

larger distributional properties of natural numbers. We have selected five variables (Revenue, 

Operating Income, PAT, EPS, DPS) covering all the firms from National Stock Exchange (NSE) 

and Bombay Stock Exchange (BSE) for the financial years 1990-2017 and conducted the test for 

aggregated of all years and individual year-wise. FSD scores confirm the manipulation in DPS 

figures for all firms, for all year’s aggregated and individual year wise. For negative firms, all 

variables have shown a higher level of manipulations and thus confirming the findings of earlier 

studies. 
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INTRODUCTION 

Do Indian firms use to manipulate their earnings numbers? In earnings management, 

distributional approach and discretionary accrual approach had already researched this question 

in great detail (Carslaw, 1988; Dechow, Ge & Schrand, 2010; Dechow & Skinner, 2000; 

Thomas, 1989; Varian, 1972). The distribution based approach can yield a better result (Amiram, 

Bozanic & Rouen, 2015) whereas discretionary accrual based approach has possible biases due 

to various reasons (like un-observability of the actual amount of discretionary expenses, varying 

nature of coefficients across time, higher biases in estimation, etc.). Among the distribution 

based approach, the application of the law of leading digits (commonly known as the Benford 

Law), which states that in naturally observed numbers, lower (higher) digits always have higher 

(lower) chances of occurrence. Therefore, the probability of lower digits is monotonically 

decreasing. Globally, researchers have applied this law in testing the level of manipulation in 

accounting numbers to a great extent.  

Recently, Amiram et al. (2015) have proposed a new measure based on the Mean 

absolute deviation (MAD) as Financial Statement Deviation score (FSD Score) for testing all the 

digits at the first place jointly. Though it is also based on Benford law, it contains better 

statistical properties and has better predictability powers compared to the original Benford Law. 

This study applies the FSD score method for assessing the levels of manipulation in Indian 

companies. The contribution of this study is three folds. First, it applies an innovative and better 

method for estimating the level of manipulations in the Indian companies. Secondly, it adopts a 

longer horizon of study, thereby increases the accuracy of results and show how the 

manipulation has changed on a yearly basis. Thirdly, it employs five number of variables 

compared to earlier studies which focus  primarily on Net Profit (PAT) and earnings per share 

(EPS). 
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In our study, FSD score for DPS was high for all firms, by taking all negative firms and 

positive firms collectively and separately too. For negative firms, all five variable studies are 

found deviating from their Benford distributionand thus it indicates manipulation in the numbers 

of all year’s aggregated and individual year wise. Positive firms are found manipulating only for 

DPS numbers in aggregate of all years. This study is divided into five sections. The first section 

introduces the study, whereas, the second section is providing a brief review of the related 

literature of this study. The third section introduces the variables and our proposed methodology. 

The fourth section presents the resultsand its analysis and the fifth section concludes the finding 

of this study. 

LITERATURE REVIEW 

Accrual based estimation models (both cross sectional and time series) have assumed that 

the estimated coefficients are constant throughout the study period and do not incorporate any 

unobserved change and hence ultimately leading to biased results. Another problem with accrual 

models is that they usually depend on firm characteristics (Dechow et al., 2010; Owens, Wu & 

Zimmerman, 2013) whereas; distributional based measures are independent of them (Amiram et 

al., 2015). The distributional based measure is insensitive to any managerial motives for 

manipulation but captures its true level (Beneish, 1999; Dechow & Skinner, 2000). The biggest 

benefit of the distributional approach is its scale, independent capability and can be applied to 

varied setup, irrespective of currency or other unit related issues (Amiram et al., 2015). The 

Distribution based detection measure was first employed by Varian (1972) for economic forecast 

related manipulation. In Accounting literature, it was first implemented by Carslaw (1988) for 

New Zealand firms for showing how firms are involved in rounding up their numbers in case of 

not achieving their desired levels.  It is replicated for US firms by Thomas (1989), showing the 

higher (lower) than the Benford proportion of digit 0 (9) for loss firms. Since then, many other 

studies have explored this method in different setup and confirm its power as a manipulation 

detection tool (Durtschi, Hillison & Pacini, 2004; Ley, 1996; Nigrini, 1996, 2012). There are 

several reasons of why the distributional approach is different from accrual based approachesand 

it also provides better results compared to accrual based estimates. Some of them can be 

discussed here. The rounding up behavior was also found different for positive and negative 

firms (Skousen, Guan & Wetzel, 2004).  

Emerging and developing markets have also shown such rounding up manipulation 

behavior in accounting figures (Al-Daravseh, Hussain & Waples, 2000). Most of the studies have 

tested the manipulation in second digit level and applied the Benford distribution directly within 

an individual digit’s significance. The main approach remains here, as for whether individual 

digits deviate from the Benford’s distribution or not. If it deviates significantly, then the 

manipulation is confirmed. However, the method proposed by Amiram et al. (2015) the FSD 

score method is capable of jointly test the significance of all digits in the first place. Earlier 

studies have highlighted the need for detection of manipulation by Indian firms (Jaiswall & 

Banerjee, 2012). Shette and Kuntluru (2014) had applied the Carslaw in similar studies for 

Indian firms and confirm the manipulation in PAT and EPS figures. They have replicated the 

work of Carslaw for Indian firms and further analyzed the firms, based on their size of incomes 

(low income vs. high income), market capitalization (small vs. large), Industry, IPOs (Pre vs. 

Post) and Earning news (good vs. bad). They confirmed that for positive PAT firms (similar to 

Carslaw, 1988; Thomas, 1989), the PAT figures are manipulated in favor of higher (lower) zeros 

(nines) at a second digit from the left. They also find similar results for EPS for higher zero and 
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lower nines for positive PAT firms. However, in light of the recent development of a joint test 

for all digits together, as proposed by FSD score, this will be an interesting research issue.  

DATA AND RESEARCH METHODOLOGY 

This study uses data from 5326 Indian firms (a representative sample of the Indian 

market), covering two major public stock exchanges, namely Bombay stock exchange (BSE) and 

National Stock Exchange (NSE) till October 20, 2017. Five variable, namely, Total revenue 

(Revenue), Operating profit (Operating Income), Net profit (PAT), Earnings per share (EPS) and 

Dividend per share (DPS) has studied annually from the financial year 1991-1992 till the 

financial year 2015-2016. All variable data are extracted from the Prowess database of Centre for 

Monitoring Indian Economy (CMIE).  

For Revenue, Operating Income and PAT, the figures are available from the financial 

year 1990 onwards, for the majority of firms. Revenue is a figure which is a direct outcome of all 

expected cash flows available to firms; thereby managers’ motivation could be higher to 

manipulate this number. Operating Income and PAT are closely related to revenue; however, the 

estimation of these two numbers is also dependent on many other factors. Managers can utilize 

their discretion in reporting these two numbers with varied motives. 

For EPS, the figures as reported under Accounting Standard-20 (AS-20) started coming 

more after the financial year 2000, therefore analysis for a digit at the first place conducted after 

the financial year 2000. In our study, we have also considered DPS as a variable which is prone 

to adjustments. The reason for such assumption is that dividends are sending a positive signal to 

investors about the profitable status of firms. DPS is also analysed after the financial year 2000.  

Our research methodology is adopted from the recent study based on conformity of an 

observed first digit distribution within the Benford distribution. All non-manipulated accounting 

data are supposed to follow the Benford distribution because of central limit theorem condition. 

All variables first place digits are tested jointly. This is in contrast to the normal z-test conducted 

for individual digits at the first place or subsequent places.  

The basis of the proposed methodology and how it works are explained next. The 

probability of any first digit beginning with d in a probability distribution function can be 

obtained as the area under the curve of the given distribution.  

∑ ∫    (   ( ))  
      (   )

      ( )
 
                                     (1) 

Here, in the equation, digit d at first place will follow the exact Benford law if, its area 

under the curve become {log(d+1)-log(d)}. It will give a very smooth and symmetric distribution 

in log scale (Amiram et al., 2015; Pimbley, 2014).  

The main advantage of using FSD in our study is that examining a single digit 

individually with Benford distribution which had been doubted in earlier studies. Here, a joint 

examination for all digits at the first place is done using a mean value of distance for all digits 

from their Benford distribution. This measure is based on the Mean absolute Deviation (MAD). 

The mean value of the difference between a given distributions within Benford distribution for 

all leading digits. The calculation method for this MAD based FSD score is given as: 
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Here on the right side of equation 2, (Log(d+1)-Log(d)) is the Benford distribution value 

of digit d at the first place which is calculated based on logs of a number d. The remaining part 

of the numerator is the value of the distribution of digit d at the first place in our observed data 

and which is based on a natural log (log d) of a digit in numbers.  

The complete theoretical underpinning of FSD Score is given in Appendix 2 of Amiram 

et al. (2015). Here, the interpretation is taken as smoothness and symmetry of the distribution of 

observed data with Benford distribution. The FSD score is based on Mean Absolute Deviation 

(MAD), hence unlike Kolmogorov-Smirnov (KS) test statistics, the critical values cannot be 

ascertained. Although, on the basis of simulation studies conducted, a value of less than 0.006 

can be considered negligible and the figures can be considered following Benford distribution 

(Nigrini, 2012). When the observed data follows a uniform and log-normal distribution, the value 

of FSD will tend to zero. This shows no deviation of probabilities of a digit from Benford law, 

hence assumed no manipulation in the accounting figures.  

RESULTS, DISCUSSIONAND ANALYSIS 

Table 1 

FSD SCORES OF ALL INDIAN FIRMS 

Year Revenue Operating Income PAT EPS DPS 

1990 0.009 0.012 0.01 NA NA 

1991 0.009 0.004 0.023 NA NA 

1992 0.005 0.003 0.008 NA NA 

1993 0.006 0.005 0.008 NA NA 

1994 0.004 0.003 0.010 NA NA 

1995 0.004 0.008 0.009 NA NA 

1996 0.003 0.005 0.005 NA NA 

1997 0.002 0.005 0.010 NA NA 

1998 0.002 0.009 0.007 NA NA 

1999 0.013 0.009 0.004 NA NA 

2000 0.010 0.008 0.009 NA NA 

2001 0.007 0.010 0.015 0.052 0.024 

2002 0.006 0.009 0.010 0.015 0.024 

2003 0.005 0.002 0.011 0.024 0.017 

2004 0.007 0.006 0.012 0.011 0.016 

2005 0.006 0.010 0.009 0.009 0.025 

2006 0.007 0.012 0.007 0.005 0.031 

2007 0.008 0.013 0.015 0.015 0.032 

2008 0.008 0.006 0.009 0.008 0.028 

2009 0.011 0.009 0.006 0.006 0.026 

2010 0.001 0.008 0.009 0.004 0.033 

2011 0.002 0.006 0.003 0.007 0.025 

2012 0.003 0.007 0.003 0.002 0.022 

2013 0.003 0.006 0.010 0.007 0.015 

2014 0.003 0.006 0.009 0.011 0.021 

2015 0.003 0.011 0.011 0.011 0.024 

2016 0.003 0.006 0.006 0.005 0.017 

2017* 0.005 0.012 0.005 0.005 0.019 

1991-

2017
$
 0.003 0.007 0.008 0.006 0.036 

* Accounting figures for the financial year 2017 is taken as provisional due to unavailability of all data 

$ For EPS and DPS, accounting numbers are analyzed from the financial year 2001 onwards 
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Table 1 reports the findings for the aggregated value of FSD scores for all firms year wise 

and for aggregated of all years together. It reports whether this aggregated empirical distribution 

of first digits conforms to the Benford distribution or not. The FSD score here is calculated for 

all first digits (1-9) together of all years and year-wise for Indian Firms. Aggregated FSD score 

of all years gives us a preliminary evidence of accounting numbers manipulation. Unlike FSD 

scores for Revenue, EPS and Operating Income the DPS is highly asymmetric and not smooth. It 

has a very high deviation of 0.006 (as suggested by Nigrini, 2012). It clearly hints towards a 

sizeable manipulation in DPS numbers of Indian firms. Moreover, on year-wise analysis also, 

DPS figures have shown all values greater than suggested values of 0.006 suggesting more 

manipulation in dividend number there. Revenue figures have shown least deviation and a better 

smoothing in the analysed data. Operating Income and PAT have shown a mixed result year-

wise. 
 

Table 2 

FSD SCORE FOR NEGATIVE FIRMS AND POSITIVE FIRMS 

 

Negative Firms Positive Firms 

Year Revenu

e 

Operating 

Income 

PAT EPS DPS Revenu

e 

Operati

ng 

Income 

PAT EPS DPS 

1990 0.022 0.029 0.030 NA NA 0.012 0.011 0.009 NA NA 

1991 0.022 0.030 0.025 NA NA 0.009 0.007 0.023 NA NA 

1992 0.014 0.025 0.050 NA NA 0.007 0.003 0.007 NA NA 

1993 0.013 0.029 0.010 NA NA 0.007 0.005 0.009 NA NA 

1994 0.015 0.023 0.018 NA NA 0.005 0.004 0.010 NA NA 

1995 0.011 0.029 0.012 NA NA 0.003 0.007 0.010 NA NA 

1996 0.011 0.017 0.006 NA NA 0.003 0.006 0.005 NA NA 

1997 0.011 0.011 0.012 NA NA 0.003 0.004 0.010 NA NA 

1998 0.005 0.007 0.005 NA NA 0.004 0.013 0.010 NA NA 

1999 0.026 0.016 0.008 NA NA 0.005 0.006 0.010 NA NA 

2000 0.021 0.006 0.007 NA NA 0.006 0.010 0.010 NA NA 

2001 0.003 0.013 0.016 0.046 0.065 0.009 0.007 0.015 0.054 0.023 

2002 0.011 0.012 0.013 0.029 0.033 0.003 0.005 0.009 0.014 0.025 

2003 0.015 0.008 0.022 0.027 0.073 0.004 0.008 0.006 0.026 0.016 

2004 0.011 0.020 0.013 0.016 0.035 0.004 0.004 0.011 0.015 0.016 

2005 0.022 0.033 0.012 0.013 0.140 0.004 0.003 0.008 0.005 0.026 

2006 0.012 0.020 0.019 0.022 0.149 0.004 0.008 0.004 0.005 0.031 

2007 0.014 0.034 0.013 0.018 0.300 0.005 0.006 0.015 0.012 0.033 

2008 0.021 0.023 0.016 0.018 0.094 0.002 0.003 0.007 0.005 0.028 

2009 0.010 0.018 0.006 0.006 0.055 0.007 0.003 0.006 0.006 0.026 

2010 0.018 0.018 0.018 0.005 0.098 0.007 0.006 0.007 0.003 0.034 

2011 0.004 0.018 0.010 0.010 0.179 0.004 0.002 0.006 0.009 0.025 

2012 0.013 0.015 0.010 0.016 0.054 0.007 0.004 0.002 0.006 0.023 

2013 0.010 0.015 0.009 0.014 0.070 0.010 0.004 0.010 0.002 0.015 

2014 0.003 0.010 0.019 0.013 0.033 0.004 0.005 0.005 0.006 0.021 

2015 0.005 0.016 0.019 0.010 0.066 0.004 0.007 0.007 0.008 0.023 

2016 0.005 0.004 0.005 0.005 0.041 0.003 0.008 0.008 0.005 0.018 

2017* 0.011 0.016 0.017 0.020 0.035 0.007 0.016 0.005 0.005 0.019 

1991-

2017
$
 

0.009 0.014 0.011 0.011 0.055 0.001 0.002 0.007 0.002 0.036 

* Accounting figures for the financial year 2017 is taken as provisional due to unavailability of all data 

$ For EPS and DPS, accounting numbers are analysed from the financial year 2001 onwards 
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Table 2 reports that, the results for Negative profit firms and Positive profit firms in 

aggregated and year-wise. For negative firms, all five variables are showing sign of manipulation 

as their FSD scores and have higher deviations compared to Benford distribution. Here, DPS 

figures are again showing the highest level of manipulation (0.055) for all year aggregated. FSD 

score for DPS has increased from 0.036 for all firms taken together to 0.055 for negative firms 

which analysed separately. The Operating Income is the next favourite accounting numbers for 

manipulation. On year-wise analysis of all variables for negative firms, we find the deviation of 

DPS figures FSD score increased substantially from FSD scores for all firms taken in Table 1.  

For positive profit making firms, FSD score of all years aggregated DPS (0.036) is very 

close to the FSD score reported for all years aggregated DPS (0.036). This finding corroborates 

the results in Burgstahler and Dichev (1997) of the higher motivation of managers for involving 

in earnings manipulations. We also report a monotonically increasing tendency of FSD score for 

loss making firms (Negative firms) compared to profit making firms (positive firms). However, 

for positive firms, Revenue and Operating Income report a lower FSD score (less than 0.006) 

which suggests a smooth distribution similar to Benford distribution. Nonetheless, all other 

remaining variables (PAT, EPS and DPS) show traces of manipulation for negative as well as 

positive firms.  

CONCLUSION  

This study examines the level of adjustments in accounting numbers for Indian firms by 

applying a novel distribution based approach (the FSD Score) proposed by Amiram et al. (2015). 

Indian firms are found adjusting DPS figures, as per the FSD scores, both on the aggregated level 

as well as year-wise. Loss making firms are possibly adjusting all studied variables, whereas the 

positive firms are adjusting mainly DPS numbers. These results are consistent with the results of 

Burgstahler and Dichev (1997), highlighting the motivations of loss making firms to engage in 

manipulation of accounting figures. 
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