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The Effect of Predicting Future Earnings Using Machine Learning
Algorithms as an Artificial Intelligence Technique on Enhancing
Investor Confidence: An Applied Study

Abstract:

The aim of this study was to measure the impact of predicting future
earnings using machine learning algorithms as one of the artificial
intelligence techniques on enhancing investor confidence. The study
employed the following machine learning algorithms for forecasting: Chi-
squared Automatic Interaction Detector (CHAID), Classification and
Regression Tree (C&R Tree) both of which are sub-algorithms of the
Decision Tree technique K-Nearest Neighbors (KNN), Support Vector
Machine (SVM), Linear Support Vector Machine (LS), Neural Networks
(NN), and Random Forests (RF).The study was conducted on a sample of
50 non-financial listed companies included in the EGX100 index,
representing various economic sectors, during the period from 2019 to 2024.
Various statistical methods suitable for handling the study variables were
used to test the research hypothesis. The results of the study showed a
statistically significant positive impact of predicting future earnings using
machine learning algorithms as an artificial intelligence technique on
enhancing investor confidence. The findings also revealed that the Random
Forest (RF) algorithm was the most effective and accurate in predicting
future earnings among the other algorithms used and contributed to
enhancing investor confidence.

Keywords: Artificial Intelligence Techniques - Machine Learning
Algorithms - Prediction future earnings - Investor Confidence.
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Table 4. Goodness-of-fit statistics for forecasting methods used to forecast

EPS Testing (n = 69)

No. of Mean

. : Linear  Standard Relative
Algorithms used Predictors Correlation Deviation Absolute Error
Used Error

Random Forests (RF) 10 0.743 1.212 0.750 0.518
Chi-squared Automatic Interaction
Detector (CHAID) 7 0.739 1.211 0.837 0.529
Support Vector Machine (SVM) 16 0.711 1.235 0.782 0.542
Neural Network (NN) 15 0.619 1.378 0.997 0.673
Classification and Regression Tree
(C&R Tree) 7 0.519 1.479 0.912 0.734
Linear Support Vector Machine
(LSVM) 14 0.464 2.048 0.977 0.789
&'Hﬁ?re“ Neighbors Algorithm 16 0.352 1706 0870  0.980
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Figure 1. Predictor Importance & Scatter plot for EPS prediction
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Figure 2. Actual and expected value path for EPS in Testing group (n = 69)
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Table 5. Goodness-of-fit statistics for forecasting methods used to forecast
CFO Testing (n = 69)

No. of . Mean .
. : Linear  Standard Relative
Algorithms used Predictors Correlation Deviation Absolute Error
Used Error
Random Forests (RF) 10 0.893 3.057 0.745 0.892
Chi-squared Automatic Interaction
Detector (CHAID) 4 0.616 3.580 0.805 0.902
Neural Network (NN) 14 0.225 3.752 0.829 0.994
Support Vector Machine (SVM) 15 0.122 3.788 0.878 1.019
Linear Support Vector Machine
(LSVM) 15 0.049 4.374 1.157 1.027
fk“ﬁ’;“es‘ Neighbors Algorithm 15 0007 3841 0874  1.045
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(e Dadie) 8 RF dua)lsa of gy (£) o) JS2 3 A plldll e
s il 8 daalua ol aal Lo ST S (CFO — 305ill 3 pude < paia i
g a2 cAlal) Al 8 A lell 4l N ada (3, 4aly AS il ana
YLaiV) 5 ) 3 ) sal) cilelUad a5 AS 58l dmy ) g ol y Jaill
e A ¥ g A Al Ale I Tyl celaddl g an il g (e g ol jLaall
> (RF) &8 s-fall il B )58 of 55 B g Uadll (& i) Ll s 5
O A8l BlSlae 8 Alle 480 A0 Ll 5 «CFO b 5ol 48 6 g 5 4y 8 5
AliEiall el sl 8 Lgale alaie SU Ll 158 Lglaa miliil) oda <l il
sl e g lads Sllas Zulldl @l ) el (bt Ladie U goad

L L)l 53 elal 8 Alle 48y uSay 315 (0) a8, JSa) @lld XS5y
G i Adedl) sl gl Lo L) 2@l f Lay Abiisall ailly gaiill 8 400 gl
AR ey 138 48 45 g ol i a8 e 4 5085 3 saill Gaaie elal ) ey 1368
Aoliiveall cl gl & 4y ) sall aladial b

1|:ID—'E
: $BEST-CFO
B0 $R-CFO
g 607
m |
o |
Ty

207

0 2:3 4:21 SID a0 1&!0 0 20 40 @0 80 100

Percentile Percentile

Training Testing
Partition

CFO = 12.745051375313354

Figure 6. Gain chart for CFO prediction

o)



Al Al ) - peinnal) A8 338 Slo e lilaal) oS Cil (saalS DY) bt e ) )l A alaainly i) L VG sl i

Jsl 4 2anilly (LY 8 sala 5aly kel ~ LY ladade 5l LS
Led 38a ) VLA apaat 8 3 salll Agllad )y Lew cclild) 0 %00
emy Sl inia o laladdl) priagy WS (CFO > 12,745) ddagianall 4l
358l 5w Las VAN e %) v o Jgagl) Job ol e %0V 00 )
CVAN g e a8 zasaill o ) il o2 i 3 saill Alall 4 jaadll
A a3l ae sy o sl Jalall Adlad e ) ja L B Wi LG

(RF)YA) sal) il A 5 s o ) il o3 0l Bans e e 5l
Gle )l a5 (C&R Tree) 4l plasi¥l g caiaaill 3 jadi 4a ) )l 53
Gilaa )l sall @; (9 -85 (CHAlD) Jeladll e ‘fum a1 Lﬁ\_i e
Jalaill e llall Lgi ja8 5 5ad 38 Le 5 5 5 paall ol paially saiill (5 HAY
O iaadle (Say WS | gaaahall ye a5l ld il g phadll e BNl ae
1Y) (A ot aadl jlaas¥iy LY lall Gl lsa e dalal 3l
A ylaiall i) g elia guall gl Cavu Loy ¢Bliaall 138 8 cCanaaY)
gl i) 8 Aails (ailiad a

e AV alad cilea i ed aladialy Lbiad) #L YL sl 5 el Y e A
CnoAlianal) 485 3 500
ZLoVL sl ) Al Al pall 58 i et sl yal) e s 3al) 13
Laldll g (O aiiceal) 485y 3a5 o AV alad Slaa ) ) s aladiuly At
alaaiuly bl #L VG 5wl ) (Y1 Ads el (e ey Latiall adll alasiinly
Croaiiall A8 o La il Galdl 4y 50l A RS (A aded il )l A
Gl Jhe A0V aded ilga )l sad Sy S agd ) dlail) 138 Chagy Ul
483 a8 agad O AT sl 5 (NN Asasl) CilSudll 5 (RF) 4 gl
A5 S el A8 5 5a8 e Wyl Ul s bl &L 3l sl
)8 3As) b el A ) e AlET il #L )SU 88 Clad gl
ARl puads iy ATY) alad e )l 6 aladiol JAA ey Ay A jlaliial
Lae ¢ paisall A8 3 3a3 o @lld 580 5 Adiiall # L )3 ol gl 485 o

oY



Jall g 488 rent 8 Aaal) Lua ol 9S00 5808 4000 Liagd o a8 8 g
Aallall 3 sl i yhaladll

Gl ppaial dpia gl Dlebias I (s (1) p) Jodadl miasn pasill Ji
alaainly Al 2L W0 sl 530 Jodad 8 Lgaladin) a0 23 il
s siall Aia 5l Cleban¥) Jaldi g o il 485 e AV alad Gl ) ) &
oy ) <o slmall il iV 5 eclibll 4 35S jall dagll Sy (53 ¢ lsall
aally ¥l aall (e b ey ) ALYl o siall Jsa i) s
I Al Jiay A Javas ol g il ldas (e 35S 55y Las caill aad]
Aol 3y anaii ) colebianl o2 Cadgis | sbuia (i ) <) s

Aol BLal1 s s ol il a3 55 agd 8 2o by L cclilnll Ao g

(V) o dsx
Al @l yaaid dia o)) Clelany)

Table 6. Descriptive summary statistics, 2020-2024 (n = 50)

Obs. Mean Median  Std. Dev. Min Max
= Dependent variable:

Investor Confidence (in million) 250 118.0 33.64 316.0 0.184 3640
Ln Investor Confidence 250 17.28 17.33 1.683 12.11 22.02

= Independent Variables:
Actual EPS 250 1.008 0.340 2.292 -8.230  20.64
1. Predicted EPS using Rf 250 1.066 0.459 1.843 -2.701 11.95
2. Predicted EPS using CHAID 249 1.104 0.526 1.674 -3.127 4.854
3. Predicted EPS using SVM 250 0.694 0.405 0.955 -2.544 4610
4. Predicted EPS using NN 250 0.969 0.425 1.340 -0.534 4.289
5. Predicted EPS using C&R Tree 250 0.908 0.325 1.386 0.325  5.283
6. Predicted EPS using LSVM 250 1.099 0.622 1.821 -4.093 12.11
7. Predicted EPS using KNN 250 1.001 0.413 1.481 -0.630  6.408
Actual CFO 250 0.321 0.032 2.196 -1.010  26.50
1. Predicted CFO using Rf 250 0.224 0.036 0.635 -0.261  4.858
2. Predicted CFO using CHAID 248 0.176 0.015 0.369 0.015  1.562
3. Predicted CFO using NN 250 0.340 0.315 0.103 -0.039  0.816
4. Predicted CFO using SVM 250 0.071 0.062 0.186 -0.601  1.657
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5. Predicted CFO using LSVM 250 0.213 0.054 1.483 -1.497  19.13
6. Predicted CFO using KNN 250 0.095 0.042 0.345 -0.151  3.716

= Control Variables:

Firm Size 250 21.79 21.75 1.508 17.02 27.60
Leverage 250 0.687 0.528 1.126 0.003 9.970
PROF 250 0.132 0.056 0.459 -1.015 5.209

G Lo sl Al IS 58 e Jhaill paa o (1) Jsaadl (e el
e 0Sds (sale N VA Jalrgy L pii gl Jaws siay (Ol Y6+ — v, 1AE)
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Table 7. Predicting future profits using Machine Learning Algorithms and
investor confidence: Econometrics results

Dependent variables: Investor Confidence (In Trading Volume)
Method: 1-way fixed effects model (with white diagonal robust standard
error)

Reg (1) Reg (2) Reg (3) Reg (4) Reg (5) Reg (6) Reg (7)
Predicted Predicted using Predicted Predicted Predicted Predicted Predicted using
using Rf CHAID using SVM using NN using LSVM using KNN C&RF
Predicted EPS 0.0878 0.0313 0.0949 0.0604 0.0536 0.0147 -0.0099
[ 2.991]*** [ 1.326] [ 1.906]* [1.611] [ 1.759]* [ 0.365] [-0.507]
. -0.4135 -0.2716 -0.1516 0.5026 -0.0135 0.1108
Predicted CFO [-2.486]** [-1.072] [-0.284] [ 1.931]* [-0.346] [ 0.635]*
0.1141
Predicted CFO squaret [ 3.414]%
. X 0.2122 0.2154 0.2021 0.1911 0.2057 0.2012 0.2315
Firm Size [ 5.435]** [ 5.243]* [4.168]* [ 3.835]*** [ 4.499]** [ 4.839]** [ 6.027]**
0.1039 0.1069 0.1015 0.0762 0.1037 0.0958 0.1076
Leverage [ 4.558]** [ 3.826]*** [ 3.496]** [ 2.436]** [ 3.631]* [ 4.537]** [ 5.399]***
) o 0.1022 0.0993 0.0836 0.0243 -0.0345 0.0882 0.1156
Firm Profitability [1.968]* [1.768]* [0.682] [ 0.356] [-0.319] [1.670]* [ 2.203]**
12,521 12,511 12.742 12.832 12.678 12.795 12.795
Constant [14.67]* [ 13.83]*** [ 12.12]* [ 1197 [12.67]** [ 14.03]* [ 12.16]*
Key Regression statistics
R-squared 95.04% 94.9% 95.4% 95.5% 95.4% 95.2% 95.3%
Adjusted R-squared 93.6% 93.5% 94.1% 94.2% 94.1% 93.9% 94.02%
DW stats. 1.9408 1.9801 1.9479 1.9674 1.9466 1.9296 1.9186
Fisher test (F-stats.) 67.521%* 66.455%* 74.409** 76.119%* 74.599** 72.026*** 74.842%*

Practical significance (Effect Size): Cohen's d

Predicted EPS 0.4306 0.1904 0.1356 0.2314 0.2526 0.0525 -0.0726
(Intermediate) (No Effect) (No Effect)  (Small Effect) (Small Effect)  (No Effect) (No Effect)
Predicted CFO 0.4915 -0.1539 -0.0204 0.2773 -0.0497 0.0911
(Intermediate) (No Effect) (No Effect)  (Small Effect) (No Effect) (No Effect)

Note: - *** ** * indicate significance at 1%, 5% and 10% respectively. - t-Statistic in parentheses.
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