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Effects Of Abnormal Audit Fees on Audit Quality and Evaluating the 

Efficiency of Artificial Neural Network Models in Estimating and  

Predicting It: An Empirical Study in The Egyptian Audit Services Market

Abstract:

The research aims to test the effect of abnormal audit fees on audit quality, 

and to evaluate the efficiency of neural network models in predicting them 

compared to traditional (Ols) regression models. Using a sample of (386) 

observations, obtained from (80) non-financial companies from Cross-

sectional sectors listed in the Egyptian Stock Exchange, during (2018: 2022). 

The result of the fundamental analysis reveals that abnormal audit fees 

negatively affect audit quality. It was also found that neural network models 

were more efficient compared to traditional OLS regression models in 

predicting abnormal audit fees; The explanatory power (R2) of the model for 

estimating audit quality through abnormal audit fees estimated by artificial 

neural networks, in addition to other explanatory variables that indicate the 

operational characteristics of companies, outperformed the corresponding 

model that relied on the traditional regression model in estimating 

extraordinary audit fees. The results of the model for estimating audit quality 

through abnormal audit fees estimated by neural networks showed significant 

(4) explanatory variables other than abnormal audit fees, which are return on 

assets, cash flows from operation, the ratio of inventory and receivable scaled 

by total assets, and losses, while the counterpart traditional regression model 

revealed the significance of the (4) explanatory variables in addition to the 

audit firm size. The results of the additional analysis concluded that the 

variables cash flows from operational, the ratio of inventory and receivable 

scaled by total assets, and the audit firm size play a moderating role in the 

relationship between abnormal audit fees and audit quality in the model that 

relied on traditional regression in estimating abnormal audit fees, while the 

ratio of inventory and receivable scaled by total assets plays significant 

moderating role in the corresponding model that relied on neural networks to 

estimate abnormal audit fees. 

 

Keywords: Abnormal Audit Fees, Audit Quality, Artificial Neural Network, 

Operational Characteristics of Non-Financial Companies, Egyptian Audit 

Services Market. 
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القرن الحادي والعشرين، وقد أطلق  ظهرت الثورة الصناعية الرابعة التي هي قيد الانطلاق حاليا ، في بداية   1

 م. 2016هذا المسمى المنتدى الاقتصادي العالمي في دافوس، سويسرا، في عام 

ظهرت الثورة الصناعية الثالثة في النصف الثاني من القرن العشرين بظهور الكمبيوتر والانترنت   2

 الاتصالات.  وتطبيقاته على علوم البيانات و
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2020

)Sun and Vasarhelyi 2017(LeCun et al. 2015; 
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(Appelbaum et al. 2017)

(Van Engelen and Hoos 2020; Jiang et al. 2022)

Pozdniakov et al. (2020)

 
الذي يحصل عليه مراقب    Risk Premiumتشير التكاليف المستترة لعملية المراجعة إلى عائد المخاطرة    3

والتي تتمثل في تكاليف ناتجة عن احتمالية زيادة   Production Costالحسابات بخلاف تكاليف تقديم الخدمة  

 مخاطر التقاضي والمخاطر المهنية والتنظيمية ومخاطر فقد السمعة. 

https://www.ibm.com/cloud/learn/unsupervised-learning
https://www.ibm.com/cloud/learn/unsupervised-learning
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Mason et al., 2003) 

 
4 n = 853 / [(0.05 / 1.96)2 × (853 – 1) / 0.50 × 0.50] +1 

n = 853 / [0.00065 × 852 / 0.25] +1= 265  
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LNFEE)

 
5 https://www.egx.com.eg/ar/homepage.aspx 

6 https://www.mubasher.info/countries/eg 

https://www.egx.com.eg/ar/homepage.aspx
https://www.mubasher.info/countries/eg
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LNFEE β0 + β1SIZE + β2LEV + β3GRW + β4ROA + β5CFO + β6RISK 

+ β7INVREC + β8PPER + β9LOSS + β10LARGEST + β11FORN + 

β12BIG4 + β13STOCK + β14SWITCH + ε  

GRWROA

CFO

LNFEE)
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(ab_REGFEE)

 

MJDA

(ab_REGFEE)

|MJDA| β0 + β1ab_REGFEE + β2SIZE + β3LEV + β4GRW + β5ROA +β6CFO + β7RISK + β8INVREC + 

β9PPER + β10LOSS + β11LARGEST + β12FORN + β13BIG4 + β14STOCK + β15SWITCH + ε

(ab_REGFEE)
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MJDA

(ab_REGFEE)

3

|MJDA| β0 + β1ab_DNNFEE + β2SIZE + β3LEV + β4GRW + β5ROA 

+β6CFO + β7RISK + β8INVREC + β9PPER + β10LOSS + β11LARGEST + 

β12FORN + β13BIG4 + β14STOCK + β15SWITCH + ε
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|MJDA|

LNFEE

ab_REGFEE

ab_DNNFEE

SIZE

LEV

GRW

ROA

CFO

RISK

INVREC

PPER

LOSS 

LARGEST

FORN

BIG4 

STOCK 

SWITCH 

 

TACC 

ΔRev 

ΔRec 

PPE 

TA 



 
 
 
 
 
 

2024ول مارس الأالعدد                                              بحوث المحاسبية مجلة ال  

(PRINT) :ISSN 2682-3446                  390                 (ONLINE): ISSN 2682-4817 

 
 

  

(LNFEE)

.47425.534
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.000

SIZELEV

INVRECPPERLOSSLARGESTBIG4.160

.002-.497.301.210.008.765

6.5242.136-4.4852.3172.0924.210

8.082.000.033.000.021.037.000

.000

ab_REGFEE

MJDA
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.049

.042

6.599

.000

 (Coefficients)

Β

(Constant) .007.505.614

1-It1/TA 61241.240.512.609

1-It)/ TAi,tRec Δ – i,tRev Δ(.0354.209.000

1-It/TAi,tPPE -.035-3.843.000

.0426.599

.000

1-It1/TA61241.240

.512.609

1-It)/ TAi,tRec Δ – i,tRev (Δ1-ItTA/i,tPPE 

.035-.035
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4.209-3.843.000.000

MJDA
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.691

.679

54.643

.000

 (Coefficients)

Β

(Constant) .211.603.547

ab_REGFEE -.094-2.015.045

SIZE -.003-.183.855

LEV.000-.569.570

GRW-1.027E-6-.141.888

ROA3.38326.162.000

CFO2.3848.188.000

RISK-8.959E-11-1.252.211

INVREC-.292-3.691.000

PPER-.028-.302.763

LOSS-.143-1.986.048

LARGEST-.001-.494.621

FORN-.141 -1.188 .236 

BIG4 .1822.593.010

STOCK-.090-.596.551

SWITCH.1361.734.084

.679
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 (% 67.9)

54.643.000

ab_REGFEE-.094-

2.015.045

ROACFOBIG43.3832.384

.18226.1628.1882.593

.000.000.010

INVRECLOSS-.292-.143

-3.691-1.986.000.048

SWITCH.1361.734

.084
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SIZELEV

GRWRISKPPERLARGEST(FORN)STOCK

|MJDA| .211 -.094 ab_REGFEE -.003 SIZE +.000 LEV -1.027E-6 GRW + 3.383 ROA +

2.384 CFO -8.959E-11 RISK -.292 INVREC -.028 PPER -.143 LOSS -.001 LARGEST -.141

FORN  .182 BIG4 -.090 STOCK + .136 SWITCH + ε
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(LNFEE)(Fitted 

Values)

6 

N Percent 

Sample Training 260 68.1% 

Testing 122 31.9% 

Valid 382100.0% 

Excluded 5  

Total 387  
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7

Input Layer Covariates 1 SIZE 

2 LEV 

3 GRW 

4 ROA 

5 CFO 

6 RISK 

7 INVREC 

8 PPER 

9 LOSS 

10 LARGEST 

11 FORN 

12 BIG4 

13 STOCK 

14 SWITCH 

aNumber of Units 14 

Rescaling Method for Covariates Standardized 

Hidden Layer(s) Number of Hidden Layers 1 

aNumber of Units in Hidden Layer 1 7 

Activation Function Hyperbolic 

tangent 

Output Layer Dependent Variables 1 LNFEE 

Number of Units 1 

Rescaling Method for Scale Dependents Standardized 

Activation Function Identity 

Error Function Sum of Squares 
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8

TrainingSum of Squares Error 32.547 

Relative Error .250 

Stopping Rule Used 1 consecutive step(s) with 

no decrease in errora 

Training Time 0:00:00.19  

Testing Sum of Squares 

Error 

22.072 

Relative Error .365 

ab_DNNFEE(LNFEE)
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ab_DNNFEE

ab_REGFEE

.691 .759 

.679 .749 

54.643 76.796 

.000 .000 

(Coefficients)(Coefficients) 

ΒΒ

(Constant) .211.603.547(Constant)-.099 -.338 .736 

ab_REGFEE -.094-2.015.045ab_DNNFEE -.028 -10.382 .000 

SIZE -.003-.183.855SIZE.010 .634 .527 

LEV .000-.569.570LEV.000 .588 .557 

GRW -1.027E-6-.141.888GRW7.693E-7 .119 .905 

ROA 3.38326.162.000ROA3.031 25.406 .000 

CFO 2.3848.188.000CFO2.071 8.010 .000 

RISK -8.959E-11-1.252.211RISK-1.075E-10 -1.699 .090 

INVREC -.292-3.691.000INVREC-.257 -3.684 .000 

PPER -.028-.302.763PPER.094 1.133 .258 

LOSS -.143-1.986.048LOSS-.154 -2.428 .016 

LARGEST -.001-.494.621LARGEST-.001 -1.152 .250 

FORN -.141 -1.188 .236 FORN-.095 -.903 .367 

BIG4 .1822.593.010BIG4.110 1.834 .067 

STOCK -.090-.596.551STOCK-.033 -.246 .805 

SWITCH .1361.734.084SWITCH.060 .860 .390 
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.679.749

ab_DNNFEE-

.02810.382-.000
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ROACFO

3.0312.07125.4068.010

.000.000

(INVREC)(LOSS)-.257-.154

-1.699-2.428.000

.016

(RISK)BIG4

-1.075E-10.110-

1.6991.834.090.067

(RISK)BIG4

SIZE

LEVGRWPPERLARGEST(FORN)STOCK

(SWITCH)
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|MJDA| -.099 -.028 ab_DNNFEE .010 SIZE +.000 LEV + 7.693E-7 GRW + 3.031 ROA 

+ 2.071 CFO -1.075E-10 RISK -.257 INVREC +.094 PPER -.154 LOSS -.001 LARGEST -

.095 FORN  .110 BIG4 -.033 STOCK + .060 SWITCH + ε 

 ROA

CFOINVRECLOSSBIG4
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 ROA

CFOINVRECLOSS

ROACFOINVRECLOSSBIG4

|MJDA| β0 + β1ab_REGFEE + β2SIZE + β3LEV + β4GRW + β5ROA 

+β6CFO + β7RISK + β8INVREC + β9PPER + β10LOSS + β11LARGEST + 

β12FORN + β13BIG4 + β14STOCK + β15SWITCH + β16 

(ab_REGFEE×ROA) + β17 (ab_REGFEE×CFO) + β18 

(ab_REGFEE×INVREC) + β19 (ab_REGFEE×LOSS)+ β20 

(ab_REGFEE×BIG4) +  ε

ROACFOINVREC

LOSSBIG4
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.691 .836 

.679 .827 

54.643 91.866 

.000 .000 

(Coefficients)(Coefficients) 

ΒΒ

(Con
stant) 

.211.603.547(Constant).339 1.368 .172 

ab_R
EGFE

E 

-.094-2.015.045ab_DNNFEE -.202 -10.005 .000 

SIZE -.003-.183.855SIZE-.008 -.614 .540 

LEV .000-.569.570LEV.004 5.928 .000 

GRW -1.027E-6-.141.888GRW-9.755E-7 -.182 .856 

ROA 3.38326.162.000ROA2.348 15.328 .000 

CFO 2.3848.188.000CFO1.612 7.386 .000 

RISK -8.959E-11-1.252.211RISK-5.767E-11 -1.086 .278 

INVR
EC 

-.292-3.691.000INVREC-.358 -5.938 .000 

PPER -.028-.302.763PPER-.175 -2.106 .036 

LOSS -.143-1.986.048LOSS-.186 -3.281 .001 

LAR
GEST 

-.001-.494.621LARGEST-.001 -.755 .451 

FOR
N 

-.141 -1.188 .236 FORN-.062 -.709 .479 

BIG4 .1822.593.010BIG4.140 2.797 .005 

STOC
K 

-.090-.596.551STOCK.065 .579 .563 

SWIT
CH 

.1361.734.084SWITCH.077 1.330 .184 

    (ab_REGFEE×ROA) -.008 -.962 .337 

    (ab_REGFEE×CFO) -.125 -2.614 .009 

    (ab_REGFEE×INVREC) .036 2.428 .016 

    (ab_REGFEE×LOSS) .015 1.005 .316 

    (ab_REGFEE×BIG4) .153 11.759 .000 
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.679.827

(ab_REGFEE×CFO)-.125

-2.614.009

CFO

(ab_REGFEE×INVREC)

(ab_REGFEE×BIG4).036153

2.42811.759.016.000



 
 
 
 
 
 

2024ول مارس الأالعدد                                              بحوث المحاسبية مجلة ال  

(PRINT) :ISSN 2682-3446                  408                 (ONLINE): ISSN 2682-4817 

 
 

  

(ab_REGFEE×ROA)

ab_REGFEE×LOSS

ROACFOINVRECLOSS

|MJDA| β0 + β1ab_DNNFEE + β2SIZE + β3LEV + β4GRW + β5ROA 

+β6CFO + β7RISK + β8INVREC + β9PPER + β10LOSS + β11LARGEST + 

β12FORN + β13BIG4 + β14STOCK + β15SWITCH β16 (ab_DNNFEE

×ROA) + β17 (ab_DNNFEE×CFO)+ β18 (ab_DNNFEE ×INVREC) + β19 

(ab_DNNFEE×LOSS) +  ε

ROACFOINVREC

LOSS
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.759.773

.749.761

76.79664.837

.000.000

(Coefficients) (Coefficients)

ΒΒ

(Consta
nt)

-.099 -.338 .736 (Constant) .102 .352 .725 

ab_DN
NFEE 

-.028 -10.382 .000 ab_DNNFEE -.077 -3.811 .000 

SIZE.010 .634 .527 SIZE .006 .388 .698 

LEV.000 .588 .557 LEV .001 1.749 .081 

GRW7.693E-7 .119 .905 GRW 6.882E-7 .109 .913 

ROA3.031 25.406 .000 ROA 3.202 20.206 .000 

CFO2.071 8.010 .000 CFO 2.028 8.016 .000 

RISK-1.075E-10 -1.699 .090 RISK -1.188E-10 -1.914 .056 

INVREC-.257 -3.684 .000 INVREC -.300 -4.261 .000 

PPER.094 1.133 .258 PPER -.103 -1.058 .291 

LOSS-.154 -2.428 .016 LOSS -.232 -3.496 .001 

LARGE
ST

-.001 -1.152 .250 LARGEST -.001 -1.244 .214 

FORN-.095 -.903 .367 FORN -.089 -.872 .384 

BIG4.110 1.834 .067 BIG4 .103 1.752 .081 

STOCK-.033 -.246 .805 STOCK -.035 -.266 .791 

SWITC
H

.060 .860 .390 SWITCH .046 .670 .503 

    (ab_DNNFEE×ROA) .014 1.354 .177 

    (ab_DNNFEE×CFO) .054 1.023 .307 

    (ab_DNNFEE×INVREC) .060 3.516 .000 

    (ab_DNNFEE×LOSS) .002 .091 .928 
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