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Abstract

The last two decades of the current century have witnessed signfiicant developments in the
securities markets of emerging economies. These markets have been characterized by certain
features and direct and indirect impacts on economic growth and inflation. These countries
have signfiicantly contributed to the global economic growth, as well as the growth of their own
economies, despite the challenges they have faced. They continue to strive diligently to enhance
economic and financial stability at both the international and domestic levels.

This study focuses on 26 emerging countries spanning from 2005 to 2020 in an attempt to
highlight the performance and efficiency of their securities markets and their direct and indirect
contributions to influencing economic growth and inflation. The study employs theoretical and
empirical investigations, where theoretical discussions aim to understand the securities markets
in emerging countries and their role and relationship with economic growth and inflation. The
study relies on securities market indicators to analyze the performance of these markets by
constructing a composite index specfiic to the countries and years under investigation. Additionally,
it utilizes stock return series prices to quantitatively assess the efficiency of these markets by
extracting information from them using the newly introduced Shannon entropy. Subsequently,
it identfiies the information efficiency factors for these countries.

The empirical part of the study explores several machine learning algorithms to select the
appropriate standard model for the data and determine the contributing variables to the performance
and efficiency of emerging securities markets in influencing economic growth and inflation. This
is done to achieve a balanced economic situation within these countries. The study reveals a
positive relationship between the efficiency and performance of securities markets, economic
growth, and inflation, both directly and indirectly through a set of variables contributing to the
random forest model, which provided the best standard results compared to other regression
and classfiication models. Lower and upper bounds for the contributing and extracted variables
from this study were established to ensure the best economic stability between economic growth
and inflation rates. Finally, the study concludes with an examination and discussion of Algeria's
economic situation within the bounds of the contributing variables in the selected model.

In conclusion, the study presents a set of recommendations and suggestions drawn from the
experiences of the studied emerging countries to improve the performance of securities markets
in developing nations in general and in Algeria in particular. These recommendations aim to

strengthen their role in supporting economic growth and overcoming inflation challenges.
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Gloy rLAll B ol e gy Ll ol Fu P RPEI £ el pde &2 ERNE
Cr FlaST Jelae 2o sl el LA St @1 ) ST s P e e
0T g 1 el 3350 e o st sy B 1AL 21208 0150
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# output for KMO test
> kmo_result$KMO_MSA
[1] 0.523676

# output for Bartlett's test
> bartlett_result$p.value
[1] 4.37468e-09

R £0.s aulyll bl slazel L) slie] o 15l
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eigenvalue percentage of variance cumulative percentage of variance
comp 1 2.2293123 55.732806 55.73281
comp 2 1.0623458 26.558644 82.29145
comp 3 0.6624155 16.560387 98.85184
comp 4 0.0459265 1.148163 100.00000
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$quanti

correlation p.value
TR 0.9626722 3.991074e-15
TUR  0.7921229 1.422885e-06
DC 0.6591447 2.501021e-04
VM 0.4905550 1.094757e-02

]Ripuawbj\¢$Q;L»Lk>u1ﬂxlgag%d\

dnyy Wilazey Gy o B 52.0l) O Oyl 1B Jolsdl ol 2501 Lo ) % 52,00 pluseal Lo
condl fany e Buslaze 055 Jaloall (S5 altlazey n s JIF Y Bsaall 0S5 015l
S izy Loyl by S ool T sy Lo Jo Jolsal) el s 0Ll el

“use

Oyl J Jolgall ) 250 Loyl 3 5000 24 K

Dim.1 Dim.?2
VM 0.4905550 0.8637642
DC 0.6591447 -0.3150071
TR 0.9626722 0.1409066
TUR 0.7921229 -0.4440416

R b5 bl Sl sl 2U1 slie) oo 1l

Wy sV cmSTH G i d) ol 23l bl (i 25 K2

Dim.1l Dim.2 Dim.3 Dim.4
vM 10.79455 70.230302 0.7384562 18.2366912
DC 19.48905 9.340601 70.3358488 0.8345034
TR 41.57056 1.868947 4.4496143 52.1108743
TUR 28.14584 18.560150 24.4760807 28.8179311

R b5 delll Sl sl 25Ul slie) oo 1l
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Principal Components Analysis

call: principal(r = NEWO.active, nfactors = 2, rotate = "varimax"

standardized loadings (pattern matrix) based upon correlation matrix
RC1 RC2 h2 u2 com

vM 0.0096 0.9933 0.9867 0.01327 1.000

DC 0.7292 0.0445 0.5337 0.46630 1.007
TR 0.7733 0.5905 0.9466 0.05341 1.870
-0.0037 0.8246 0.17537 1.000

TUR 0.9081
RC1 RC2
Ss loadings 1.9544 1.3373
Proportion Var 0.4886 0.3343
0.4886 0.8229

Cumulative var
Proportion Explained 0.5937 0.4063

cumulative Proportion 0.5937 1.0000

Mean item complexity = 1.2
Test of the hypothesis that 2 components are sufficient.

A as e S U ST o 250 Gy Oy BLoy) Joles 127 K2

Pearson's product-moment correlation

data: NEWOOSCI_Em and NEWOOSCI_Em2
t = 45,394, df = 24, p-value < 2.2e-16
alternative hypothesis: true correlation is not equal to 0
95 percent confidence 1interval:
0.9869742 0.9974465
sample estimates:
cor
0.9942269

R b5 apull Sbly sl 2l slie] oyl
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Optimal number of clusters
Silhouette methed with PCA Value " EBDI Index’
-
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K-means clustering with 2 clusters of sizes 20, 6

Cluster means:

FastApEn
1 1.838918
2 1.590548
Clustering vector:
Argentina Brazil chile china  colombia Egypt
1 1 1 1 1 1
Emarat Hungary India Indonessia Israel Malaysia
2 2 2 1 2 ¥
Mexico Morocco Nigeria peru  Philppine Poland 2
1 1 1 1 1 1 0
Romania Russian saudi  Ssingapore Sirilinka Southafrica
2 1 2 1

1
Thailand Turky 5
1 1
within cluster sum of squares by cluster: _

[1] 0.13179729 0.06052281
(between_ss / total_ss = 59.7 %)

N Clusters_ )

R 2615 5.8 dytd! £l slazel U shie] oo 2kl
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Cluster to Distance Average = Y - K of Number = X .Cluster]! 5 L&)l

3l dal) 2L Yy Y1 (2 s £l 230 K

K-means clustering with 3 clusters of sizes 4, 16, 6

cluster means:

EBDI FastApEn
1 0.6327208 1.737216
2 0.1327334 1.861672
3 0.2166337 1.597674

clustering vector:

Argentina Brazil chile china colombia Egypt
2 2 2 1
Emarat Hungary India ZIndonessia Israel Malaysia
3 3 1 2 2 3
Mexico Morocco Nigeria Peru Philppine Poland
2 2 2 2 2 2
Romania Russian saudi Singapore sirilinka southafrica
3 2 3 1
Thailand Turky
3 2

within cluster sum of squares by cluster:
[1] 0.09390137 0.19417290 0.18366339
(between_ss / total_ss = 70.3 %)
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Cluster means:

EBDI FastApEn
1 0.5119692 1.696123
2 0.1247703 1.813094

clustering vector:

Argentina Brazil
2 2

Emarat Hungary

2 2

Mexico Morocco

2 2

Romania Russian
Thailand Turky
1 2

[1] 0.2564398 0.4929875
(between_ss / total_ss =

chile
2

china
1

India Indonessia

Nigeria
2

Peru

2

saudi Singapore

52.8 %)

within cluster sum of squares by cluster:

K-means clustering with 2 clusters of sizes 7, 19

colombia Egypt
2 2

Israel Malaysia
philppine poland
2 2

Sirilinka southafrica

WA 5ypall (2o davsin 43 by mend) Bl olazel U slie] e oy iall
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Sample: 2005 2020

Dependent Variable: EFCY
Method: ML - Binary Logit (Newton-Raphson / Marquardt steps)
Date: 07/13/22 Time: 09:33

Included observations: 410
Convergence achieved after 6 iterations
Coefficient covariance computed using observed Hessian

Obs with Dep=1

314

Variable Coefficient  Std. Error  2-Statistic Prob

ROL 0.057778 0.010865 5.317743 0.0000

AGE 0.009386 0.003188 2943692 0.0032

MUS_CTG 2220482 0.357704 6.207603 0.0000

INT -0.002831  0.007286 -0.388499  0.6976

GDP -0.015687 0.041855 -0.374798 0.7078

INF -0.040816  0.037860 -1.078089  0.2810

Cc -5.875440 0.955994 -6.1458%6 0.0000

McFadden R-squared 0.199590 Mean dependent var 0.234146

S.D. dependent var 0.423981 S.E. of regression 0.384319

Akaike infe criterion 0.905373 Sum squared resid 59.52354

Schwarz criterion 0973942 Log likelihood -178.6015

Hannan-Quinn criter. 0.932501 Deviance 357.2030

Restr. deviance 4462752  Restr. log likelihood -223.1376

LR statistic 89.07221 Avg. log likelihood -0.435613
Prob(LR statistic) 0.000000

Obs with Dep=0 9  Total obs 410
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Regression Model MAE Value for GDP RMSE Value for GDP MAE Value for INF  RMSE Value for INF

Linear Regression 2.34 3.26 2.94 5.16

Lasso 224 3.16 293 5.07

Ridge 2.34 3.26 2.22 3.41

Decision tree 215 3.05 2.01 3.31

Random Forest 1.79 2.73 1.83 3.15

Gradient Boosting 2.80 4.09 2.85 4.56
eXtreme gradient boosting 228 3.20 2.98 5.05
RNN_regressor 273 3.67 3.10 6.54
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Model parameter used are: RandomForestRegressor(max_depth=10, random_state=40)

MAE of GDP is : 1.792156631444335
RMSE of GDP is : 2.7296283067326366
MAE of INF : 1.8292379457436865

RMSE of INF : 3.1578195524633017

RNN_regressor to find the MAE, RMSE values of INF:

11/11 [== 1 - @s 2ms/step
3/3 [==== ] - ©s 3ms/step
11/11 [== ] - @s 2ms/step - loss: 2.9425 - mean_absolute_error: 2.9425

MAE Value train data: [2.94254469871521, 2.94254469871521]

RMSE of train data: 5.470644496586893

3/3 [ ] - ©s 3ms/step - loss: 3.1040 - mean_absolute_error: 3.10840
MAE Value test data: [3.1039602756500244, 3.1039602756500244]

RMSE of test data: 6.545889392334349

Ol a2y B Bl Al bl sleel Ul slae] e 1iall
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Regression_comparision.min()

The best Regression Model is Random Forest

MAE Value for GDP 1.79
RMSE Value for GDP 2.73
MAE Value for INF 1.83
RMSE Value for INF 3.15

Ol a2y & ) Al bl slezsl U1 slie] e 2yl
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The Chosen Model

Let's calculate the R squared of the chosen model:

from sklearn.metrics import r2_score

RF = RandomForestRegressor(random_state=42, n_estimators=100,max_depth=18)
RF.fit(xs_train, ys_train)

yv_pred = RF.predict(xs_test)

print(“Random Forest R squared of GDP: {:.4f}".format(r2_score(ys_test, y_pred)))

Random Forest R squared of GDP: ©.3507

from sklearn.metrics import r2_score

RF = RandomForestRegressor(random_state=42, n_estimators=100,max_depth=12)
RF.fit(xq_train, yq_train)

yq_pred = RF.predict(xq_test)

print{”“Random Forest R squared of INF: {:.4f}".format(r2_score(yq_test, yq_pred)))

Random Forest R squared of INF: @.763@

O 2y 3 Bl duldl b sl Ul 1) e 2 yall
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Observation Matrix: [[199 133]

[ 37 47]]

Odds Ratios, OR = 1.9006299532615323
p-value: 0.00971081660238041
Chi2_Contingency: ©.01231279255119104

Ol a2y Jlamal adlall UL slazel @=Ll slae] oy 1y al)
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Model paramters used are : RandomForestClassifier()
Accuracy of GDP_INF_Status is 1 83.33333333333334 %
Recall score of GDP_INF_Status is 1 22.22222222222222 %
Conf Matrix of GDP_INF_Status is :

[[68 7]

[7 2]]

F1 score of GDP_INF_Status is 1 22.22222222222222 %

05 iy Jlexzaly 1) SLLY slazel U slae] e oyl
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Model paramters used are : LinearSVC() Model paramters used are : AdaBoostClassifier()
Accuracy of GDP_INF_Status is 1 90.47619047619048 % | [ Accuracy of GDP_INF_Status is 1 80.0 %
Recall score of GDP_INF_Status is : 100.0 % Recall score of GDP_INF_Status is : 33.33333333333333 %
Conf Matrix of GDP_INF_Status is H Conf Matrix of GDP_INF_Status is
[[75 @] [[66 9]
[ 8 1]] [7 2]
F1 score of GDP_INF_Status is 120.0 % F1 score of GDP_INF_Status is 1 24.242424242424246 %

model_f2 = RandomForestClassifier
classifiermodel(model_f2, xf_train, xf_test, yf_train, yf_test)

Model paramters used are : RandomForestClassifier()

Accuracy of GDP_INF_Status is : 86.90476198476191 %
Recall score of GDP_INF_Status is : 33.33333333333333 %
Conf Matrix of GDP_INF_Status is

{71 a)

17 21

F1 score of GDP_INF_Status is 1 26.666666666666668 %

0l 1, Jlasal Tl UL slazel L1 sle) e 2ybiall
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Models Accuracy Score for Recall Score for F1 Score for

GDP_INF_Status GDP_INF_Status GDP_INF_Status

Logistic 89.3 50.00 18.00

Gausian Naive bayes 87.0 31.30 25.60

Support Vector Machines 90.5 100.00 20.00

K nearest Neighbour 69.0 16.00 23.50
Linear Discriminant

Analysis 86.8 25.00 15.40

Random Forest 86.9 33.33 26.66

Decision tree 714 10.50 14.30

AdaBoost 80.0 33.33 2420

3l e bl SULI bzl Ul sl o 1yall
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#From confusion matrix calculate Accuracy,Sensitivity,Specificity evaluation
CM = confusion_matrix(RF_data[['active_y']],predicted_y)

print(‘Conf Matrix : \n', CM)

print('Accuracy :',accuracy)

print('Sensitivity :',sensitivity)

print('Specificity : *, specificity)

Conf Matrix :

[[71 4]

[7 2]]
Accuracy : 9.8690476190476191
Sensitivity : ©.3333333333333333
Specificity : ©.9102564102564182

Db Ay bl GUL sleel 22U slie) e 1yall
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BC BM EXP FDI INT PIN ROL

mean 8.879802 71.187859 2.095182e+11 4185987 46.450016 -1.988154e+09 52.323173
std 2260594 37.558577 3.558174e+11 8639966 25191298 1.959516e+10  19.429762
min 1.490407  11.300514 6.346727e+09 -40.081056 1.792047 -1.068735e+11 8.130000

25% 7.280529 42622854 4.963440e+10 1602789 25.385515 -7.789685e+09  38.340000
50% 8527145 63.114132 1.007639%e+11 2632524 46.992168 -8.163365e+08  52.400000
75% 9.962255 85.298160 2.302230e+11 3911787 66.857136 3.752781e+09  63.982500
max 21.256815 211.891638 2.510015e+12 109.330637 100.000000 1.086696e+11  98.560000
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SEXg A-———————————————— Reject HO
B — Reject HO
BM———— e e Reject HO
0 Reject HO
FDI---—————— e Reject HO
TNT——————— Reject HO
PIN--————— e Reject HO
ROL=———— e Reject HO
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GDPINF1_SExg1

BC BM EXP FDI INT PIN ROL

mean 8.734734 93.149691 312.677605 4.701894 60.379765  3.770526 ©3.730294
min 5453506 46.315097 23678515 0.152586 8.430000 -95.539020 22.120000
max 15.191811 211.891638 2510.014622 26.326606 93.310002 66.470062 94.230000

GDPINF1_SExg0

BC BM EXP FDI INT PIN ROL

mean 9.048812 66.720216 141.046404 4.323615 55594284 -2.037099 50.569444

min  6.577395 25.984132 7.328056  0.886107 15.084445 -44.915973 28.850000
max 13.151533 119.383213 451.082235 54.169246 94.819923 16.047652 78.370000
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BC BM EXP FDI INT PIN ROL

Country
Argentina  9.231081 27.061256 6.251812e+10 1.908312 53719625 -4.642015¢+09 33304375
Brazil 99853816 81.556454 2.000421e-11 3188527 50.373858 -1.503504e+10 49.080625
Chile 7.604945 79113195 6.755406e+10 6867863 59.602642 1.099410e+09 86.9831875
China 7082769 181681309 1780203e+12 2858105 40416321 -2519604e+10 40498125
Colombia 9317812 42740305 4.100448e+10 4138325 44317155 -2.834438e+09 41420625
Egypt 6.558605 84379267 2.434636e+10 3487492 32342729 -1.50072T7e+09 41.155625
Emirates 12.457453 75014981 3.1603%4e-11 3267451 78932495 T.4976727e-09 69.361250
Hungary 8276071 58395137 9.105228e+10 19619634 67.768062 2.05449T7e+08 72741250
India 6343492 76.103695 2513401e+11 1926175 13.449680 -1.476932e+10 54.751250
Indonesia 10.042630 30.669633 1.498483e+11 1954371 19997382 -1.130607e+10 35611250
Israel 6851210 83.989322 5611970e+10 4293490 67.211868 3.784088e+09 79.689375
Malaysia 8481207 130.331832 1.858141e+11 3192027 66.026635 2076214e+09 67056875
Mexico 9.083761 32941056 3.470040e+11 2713879 43128173 -1.681807e«10 34564375
Morocco  6.851210 114547916 1.658296e+10 2568881 49.843323 -4.2552T0e+03 49.051875
Nigeria 10087445 22326131 6.644193e+10 1.445604 18.364637 -2731405e+09 14458125
Peru 8779335 41.083148 3725761e+10  4.012350 39398099 -1.800411e+09 32842500
Philippines  9.097531 65899908 4.123125e+10 1.744549 27447177 -6.069377e+08 38242500
Poland 8844231 588933326 1.84873%+11 3262802 63660299 -3.895250e+09 69.083750
Romania 8776071 32.040561 4.952690e+10 2483311 43434556 -2.901436e+09 50.114375
Russian 9446705 51458783 3921705e+11 2340326 56978145 7.165779e+09 23136250
Saudi 12.939368 59409813 2620023e+11 2924813 585.080256 T7.97672Te+09 53177500
Singapore  £.098194 123.596452 3.855280e+11 20.862152 76.632864 3.92704%9e+10 94.251875
South_Africa 6.776105 67485362 2539877e+10 1350207 37421723 -8543122e+09 56726875
SriLanka 9.184724  47.402633 9.540034e+09 1260072 11.280601 -9.329708e+02 54105625
Thailand 9108137 116.692287 1.99558%e+11 2343911 35493957 2.711765e+09 52341250
Turkey 11.600846 51.030577 1.444091e+11 1831845 47367032 -9.018062e+09 52623125
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> library(TSEntropies)

> rnormTs_Algs

> FastApen_R(TS_AlgB, dim = 2, lag = 1, r = 0.15 * sd(Ts))
> FastEnAp score of Ts_algB:

[1] 0.9560346

# Note df["AvgMv_AlgB"]
> dfNorm <-as.data.frame(lapply(df["Avgmv_Alge"],normalize))

[1] 0.12533652

R. ;\:4‘/}‘;\}‘ %)}3 c)bl# JL&'&L 1:>-U\ J‘Jc‘;un )-&AL‘
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cluster INF BC BM EXP INT MSCP ROL

CTRES cdb] e

1 -0.171 0.0547 0.0341 0.269 -0.00961 -0.0838 -0.388
2 -0.410 -0.860 0.668 0.0947 0.604 1.04 1.23
3 -0.488 -0.188 0.541 -0.0988 0.227 0.711 0.776
4 0.828 0.313 -0.713 -0.404 -0.350 =-0.763 -0.353

# ... with 2 more variables: FastApeEn <dbl>, Mv <dbl>

> #Parameter filter

» economic <- country_profile %%

+ filter( BM < 0.046,

- INT < -0.095,

- ExP < -0.005,

+ BC < =0.054 ) %%

+ select(BM,INT,EXP,BC)

> economic #The result BM INT EXP BC
BM INT EXP BC

Algeria 0.04513187 -0.9765276 -0.4555658 -0.1763173

South_africa -0.10350343 -0.4461472 -0.3516902 -1.2565411
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