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Use of Benford’s law as a tool for auditors in early detection
of fraud and profit management

An applied study on the Egyptian banking sector
Dr/ Naser Frag
Abstract

The manipulation of the financial statements led to several banking scandals that
contributed to spreading of the first financial crisis in the late 2000s <so this paper
examines the use of a mathematical law established by Benford in 1938 to detect
potential manipulation of financial statements of banking sector.

Using a sample of data extacted from banks working in the Egyptian banking
sector, the research tests whether a set of basic balances of the financial position
statement and income statement are tampered or not during the five years from 2013 to
2017, and to what extent there is a strong and statistically significant deviation from the
Benford distribution. Ten basic variables are tested divided to variables related to fraud
practices and others related to earnings management practices.

Benford Law plays an important role in giving the attention towards the possibility
of financial fraud or earnings management practicies in the published financial
statements of the Egyptian banking sector, to helps auditors in the early detection of
fraud practices and managing.

The results of the study concluded that:

-The balances of cash, balances with the central bank, balances with other
banks, loans and facilities for banks, loans and facilities for customers are not
distributed according to the Benford Law, so there is a possibility of doing fraud
practices in these balances.

-The balances related to treasury bills, trading financial assets, and customer
deposits are distributed according to the Benford Law, which indicates there is
no fraud practices in related to these data.
- The balances related to return on loans and similar revenues, the cost of
deposits and similar costs are not distributed according to the Benford Law,
which indicates the possibility of performing profit management practices in
these data, while this is not achieved with respect to the net profit for each
period.

Keywords:
Benford Low Law, Fraud, Earnings management, Egyptian Banking Sector
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Observed Benford
Probability Probability

@Al ) (53l Baa)ly A

OO (NO|UAWIN |-

Chi-Square Value =16.7 Tabulated Chi-Square = 15.5 statistical decision= Hy
Rejected r=0.908***

OO NO|URWIN|F

Chi-Square Value =Y<¢.7 Tabulated Chi-Square = 15.5 statistical decision= H
Rejected r=0.vA3*

OO N (WINF

Chi-Square Value =V.A Tabulated Chi-Square = 15.5 statistical decision= Hy
accepted r=0.90***
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3.50 4.58 9

Chi-Square Value =11.7 Tabulated Chi-Square = 15.5
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Chi-Square Value =432.1 Tabulated Chi-Square = 15.5
Rejected r=-0.086
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statistical decision= Hg
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Chi-Square Value =23.1 Tabulated Chi-Square = 15.5
Rejected r=0.A13**
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Chi-Square Value =Y .Y Tabulated q . decision= Hy
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;A (i Glugles g ima o Vsl
Juiayls (sl Slajles el Benford’s law z3sei (1) o8y Jsos

el ¢ Uilly dsigl de sl ¢ Uil 5igl Ae k)
Observed . Observed Benford ..
Probabilit Benford Probabilityll  propanilit Probabilit Digit

@Rl il (5al 3aa )y Ak )
56.52 30.10 1
21.74 17.61 2
4.35 12.49 3
0.00 9.69 4
0.00 7.92 5
4.35 6.69 6
8.70 5.80 7
4.35 5.12 8

4.58

Chi-Square Value =1¢.¢ Tabulated Chi-Square = J|Chi-Square Value =1Y.¢ Tabulated Chi-Square = 15.5
15.5 statistical decision= Hpaccepted r=0.AAY*** statistical decision= Hpaccepted r=0.9Y ¢***
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30.10

17.61

12.49
9.69
7.92
6.69
5.80
5.12
4.58

Chi-Square Value =Y¢.¥ Tabulated Chi-Square = J|Chi-Square Value =V+.V Tabulated Chi-Square = 15.5
15.5 statistical decision= Hg Rejected r=0.VYi*** statistical decision= Hpaccepted r=0.Vée*
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Chi-Square Value =17.%1 Tabulated Chi-Square = Chi-Square Value =A.Y Tabulated Chi-Square = 15.5
15.5 statistical decision= Hpaccepted r=0.9¢V*** statistical decision= Hpaccepted r=0.1v¥*
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25.00 30.10 21.74 30.10 1
| 15.83 | 17.61 | 17.39 17.61 >
13.33 12.49 26.09 12.49 3
9.17 9.69 34.78 9.69 4
9.17 7.92 0.00 7.92 5
| 5.00 | 6.69 | 0.00 6.69 6 |
| 12.50 | 5.80 | 0.00 5.80 7 |
5.83 5.12 0.00 5.12 8
4.17 4.58 0.00 4.58 9
Chi-Square Value =11.%1 Tabulated Chi-Square = 15.5 Chi-Square Value =Y¢.A Tabulated Chi-Square = 15.5
statistical decision= Hyaccepted r=0.9Y ¢*** statistical decision= HyRejected r=0.2°A
1
2
3
| 4
| 5
6
7
8
| 9
Chi-Square Value =4%A.Y Tabulated Chi-Square = 15.5 Chi-Square Value =Y%.A Tabulated Chi-Square = 15.5
statistical decision= HO Rejected r=-0.0¢¢ statistical decision= HO Rejected r=-0.¢YV

[EnY

OO N |0 |~ [W(N

Chi-Square Value =23.1 Tabulated Chi-Square = 15.5 Chi-Square Value =11.8 Tabulated Chi-Square = 15.5
statistical decision= HO Rejected r=0.826** statistical decision= HO accepted r=0.542

OO [N (O™ |W[(N |-

Chi-Square Value =13.4 Tabulated Chi-Square = 15.5 Chi-Square Value =1.53 Tabulated Chi-Square = 15.5
statistical decision= HO accepted r=0.953 statistical decision= HO accepted r=0.973***
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Chi-Square Value =Y¢.Y Tabulated Chi-Square = 15.5 Chi-Square Value =4.) Tabulated Chi-Square = 15.5
statistical decision= HO accepted r=0.9¢e*** statistical decision=HO accepted r=0.9YA***
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Chi-Square Value =YYA.\ Tabulated Chi-Square = 15.5 Chi-Square Value =YY Tabulated Chi-Square = 15.5
statistical decision= HO Rejected r=-0.24% statistical decision= HO Rejected
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17.50 17.61 13.04 17.61
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15.83 9.69 13.04 9.69 4
6.67 7.92 21.74 7.92 5
10.00 6.69 8.70 6.69 6
5.83 5.80 8.70 5.80 7
1.67 5.12 4.35 5.12 8
2.50 4.58 4.35 4.58 9

Chi-Square Value =Y\.¥ Tabulated Chi-Square = 15.5 Chi-Square Value =A.¥ Tabulated Chi-Square = 15.5

statistical decision= HO accepted r=0.9Y*** statistical decision=HO0 accepted r=0.%+V
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