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INTRODUCTION

Based on the existing research literature on initial public offerings (IPOs), it is evident
that while IPOs often exhibit strong short-term performance, their long-term performance
tends to lag behind that of the broader market or relevant industry. This long-term
underperformance is a critical concern for participants in the capital market. The current study
employs factor models to delve into the long-term performance of 1POs, specifically focusing
on the phenomenon of their underperformance over extended periods. To provide a
comprehensive and reliable understanding of this phenomenon, analyses have been conducted
at multiple levels, encompassing both market-wide and industry-specific perspectives.

MATERIALS AND METHODS

The research encompassed an analysis of 235 initial public offerings (IPOs)
spanning from February 2015 to December 2020, totaling 57 months of observation.
Utilizing a factor model approach, monthly time series data for portfolios comprising
IPOs were employed to investigate the performance of these offerings. To explore the
variability in IPO performance, the intercept level of the models was utilized. Given
the lack of consensus among researchers regarding the appropriate duration for
assessing the long-term performance of IPOs, this study examined three distinct
periods: 12, 24, and 36 months.
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Moreover, considering the diverse models available to explain IPO performance
and their potential impact on outcomes, three conventional models were employed:
those proposed by Fama and French (2003 and 2015) and Hou et al. (2015).
Additionally, analyses were conducted separately for the stock and over-the-counter
markets. Due to data constraints, the study focused solely on portfolios comprising
companies from the chemical, pharmaceutical, agricultural, and basic metal industries.
Consequently, industry-level analyses were restricted to these four sectors.

RESULTS AND DISCUSSION

The validation tests conducted on the models affirmed their validity, with results
indicating that all investigated models possess sufficient explanatory power. The
adjusted explanatory power (adj R2) ranged from 69% to 85%, with a decrease
observed as the definition of the long-term period extended. Notably, IPOs exhibited a
strong correlation with the market, with market risk and profitability emerging as the
primary factors influencing their returns. Other variables had minimal impact on
explaining the long-term performance of IPOs.

In terms of investigating the underperformance phenomenon, the study did not yield
substantial evidence supporting either low or high performance among initial public offerings.
Across all periods and models, the intercepts lacked statistical significance. Moreover,
disaggregating the data into market and industry levels did not yield notable differences in results.
Analysis of the four specified industries indicated a lack of statistically significant phenomena,
although borderline significance with a positive coefficient was observed in certain periods for
the chemical industry. Additionally, the distinction between IPOs listed in the stock market
versus those in the over-the-counter market did not affect their long-term performance.

CONCLUSION

The evidence from the current research does not support the existence of the
phenomenon of "IPOs long-term underperformance™ or its reverse form of overperformance
in any of the tested cases. This conclusion holds true across different time periods (12-24 and
36 months), market types (stock and over-the-counter), and industries (chemical,
pharmaceutical, agriculture, and basic metals). Furthermore, the choice of model used in the
analysis did not have a significant impact on the results. In more technical terms, it can be
concluded that over periods exceeding one year, the market does not differentiate between
IPOs and other companies based on factors beyond known fundamental factors. This finding
challenges the necessity of adjusting individual decision-making models in response to initial
public offerings. Additionally, it provides valuable insights for legislators when crafting
regulations related to the capital market, especially those pertaining to initial offerings.

Keywords: Long Term Performance, Factor Models, Initial Public Offering (IPO), Under
Performance Phenomenon.
JEL Classification: D53.
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INTRODUCTION

The category of investments is considered a significant aspect of a company's
assets and is duly acknowledged by standard setters, leading to the establishment of
specific accounting standards for its treatment. Ensuring the accurate application of
these standards holds particular significance in the financial reporting of companies
operating in the investment industry. In accordance with paragraph 29 of lIran's
Accounting Standard No. 15, marketable investments held as current assets can be
reflected in the balance sheet using either the market value or the lower of cost and net
sales value as permissible methods. Additionally, irrespective of the classification and
valuation criteria used within the financial statements, all marketable investments are
required to be reported based on market value as supplementary disclosures. Therefore,
investment companies and holding companies disclose the market value of their
investment in tradable securities on stock exchanges in the explanatory notes of their
annual and quarterly financial reports. Furthermore, as per paragraph 9 of article 7 of
the third chapter of the executive directive on the disclosure of information for
registered companies, since 2007, they are obligated to prepare and disclose
information regarding their investment portfolios at the end of each month, within 10
days after the month's end.
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The fundamental question arises regarding the comparative utility of market value
versus historical cost for marketable securities portfolios, particularly in light of
evolving accounting standards favoring fair values. Despite the obligatory disclosure
of market value for stock market investments as supplementary information, the
feasibility of aligning this practice with contemporary standards advocating fair values
poses a pertinent query. The necessity for conducting this research is underscored by
the growing significance of investment companies in the Iranian stock market, aiming
to foster a culture of indirect investment and providing investors with deeper insights
into the relationship between accounting information and stock prices.

The innovation of this study lies in several aspects. Firstly, it contributes additional
evidence on the association between fair value-based accounting figures and stock
prices. Secondly, it marks the first investigation into the correlation between accounting
information of marketable securities portfolios and stock price reactions of investment
companies in the Iranian stock market. Thirdly, while existing theories predominantly
focus on the correlation of earnings per share and book value per share with stock
prices, this research explores the market value of marketable securities portfolios as a
significant determinant affecting the stock price of investment companies, thereby
expanding the scope of existing studies. Lastly, the study also offers additional insights
into the impact of financial crises on the value relevance of the examined accounting
figures, shedding light on Iranian investors' behavior and reactions.

MATERIALS AND METHODS

This study focuses on assessing the relative and incremental value relevance of
competing measures, namely cost and market value, using multiple linear regression of
accounting variables on stock prices. Additionally, the robust regression method was
employed to ensure the reliability of the results. The study spans a monthly time period
from March 21, 2018, to April 30, 2022, with the statistical population comprising all
investment companies admitted to the Tehran Stock Exchange market before 2018.
Ultimately, based on available data from 47 companies, the population was narrowed
down to 2,350 company-month observations.

RESULTS AND DISCUSSION

According to Table No. 1 (right side), the market value variable of the investment
portfolio and the cost of the non-stock market investment portfolio show a significant
positive relationship with the current stock price at the 99% confidence level.
Additionally, the book value variable of each share exhibits a significant positive
relationship with the current stock price at the 95% confidence level. Therefore, based
on these findings, there is no evidence to reject the first hypothesis.

Table 1. The results of the first and second hypothesis test

P?%EB%%&%? Vl’:f Model PRICE=a, + f; BVi; + B,PV;; + Model
2 i 2 B3O0THERSTOCKCOST;, + & 1
BzOTHERSTOCKCOST;, + &;;
p-v T Std Coe;?c'e p-v T std COETC'en Variable
0/321 0/990 0/194 0/193 0/043 2/020 0/163 0/331 BV
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PRICE=a, + BV + Model PRICE=aq + BBV + ByPVie + Model
BSTOCKCOST;, + 2 BsOTHERSTOCKCOST;, + ¢; 1
B;O0THERSTOCKCOST;, + &, 3 o
p-v T Std CoerTae p-v T std Coef{luen Variable
00000 | 13583 | 0041 07565 Y
OTHER
0002 | 2981 | o312 | om31 | oo | amss | or27a 1/194 | STOCK
COST
STOCK
00000 | 6/870 | o/361 | 2/484 oo
0/000 | 58/598 | 0/016 | 0/955 | 0/000 | 37/878 | 0/023 0/895 AR(D)
0/0008 | 3/366 29%8’ 2 | 10002190 | ¥ ?00 3/9670 | 998/206 | 3960/783 c
Pv= F- D-W- RZ= Pv= F- DW= | AdjR= RZ=
0000 | gouss | w782 | or93a | ormoo | 110507 | 2/026 0/945 0/950
Vuong LR test: 2/415 P-VALUE: 0/015 NUMBER: 2303

To test the second hypothesis, the R2 of models 1 and 2 in Table 3 were compared,
and the statistical significance of their difference was assessed using Wong's test. The
results of Wong's test indicate a significant increase in R2 of the first model compared
to the second model. Therefore, the evidence obtained supports the second hypothesis.

Regarding the third hypothesis, the results in Table 2 show that the coefficient of
the market value of the stock market investment portfolio, in the presence of its cost,
has decreased slightly but still maintains statistical significance at the 99% confidence
level. However, the cost coefficient of the stock market investment portfolio lacks
statistical significance. Thus, the observed increase in information content for this
accounting item is not evident, and the available evidence also supports the third

hypothesis.
Table 2. The results of hypothesis 3 test
PRICE=a, + BBV, + B,PV;; + B3STOCKCOST;, + $;0THERSTOCKCOST;, + &,

VIF T std Coefficient Variable
1/395 |  0/043 2/016 0/164 0/330 BV
1/304 |  0/698 0/387 0/337 0/130 STOCKCOST
1/232 | 0/000 4/265 0/278 1/187 OTHERSTOCKCOST
1/462 | 0/000 12/376 0/045 0/560 PV

0/000 37/884 0/023 0/896 AR(1)

0/000 3/887 990/569 3851/238 c

Prob 0/000 | F=883/853 | DW=2/024 | Adj R’=0/945 R2= 0/955




CONCLUSION

The empirical evidence from this research indicates that the cost, when compared
to the market value, demonstrates lower relative value relevance and does not exhibit
increasing value relevance in its presence. Consequently, the net book value of equity,
which is a key financial statement metric, may encounter potential challenges in its
utility for economic decision-making and may experience a reduction in quality
characteristics. Despite this, there is an opportunity to enhance the quality of financial
reporting by changing reporting standards to require the disclosure of market values of
marketable securities portfolios in financial statements, alongside cost disclosure in
explanatory notes, without incurring additional information provision costs for
companies.

Critics of fair value argue against its role in exacerbating financial crises,
particularly during the recent financial crisis. However, this claim has been refuted
based on a report prepared by the US Securities Exchange Commission for Congress.
Additional tests conducted in this research show that investors appropriately reacted to
the crisis by reducing the value relevance of market value-related metrics in the stock
market portfolio. Furthermore, the findings do not indicate that fair values contributed
to worsening the crisis.

Keywords: Investment Portfolio, Fair VValue of Investment, Value Relevance, Investment
Industry, Disclosure Versus Recognition.
JEL Classification: C52, G11, G14, G31.
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INTRODUCTION

Aristotle and later Adam Smith, regarded as the father of modern economics,
defined economics as the science of wealth (Martinavicius, 2013), laying the
foundation for economic inquiry. However, the mutual effect of innovation,
globalization, and governance institutions on financial wealth has been relatively
understudied in existing research. Therefore, this study aims to address this research
gap by examining the interplay of these key variables. Given the unprecedented nature
of this approach using secondary data from both domestic and international sources,
the study seeks to investigate the mutual influence of innovation, globalization, and
governance institutions on financial wealth. Specifically, the study focuses on 48
selected science-producing countries over the period 2011-2020. By analyzing various
input variables such as the global innovation index, human capital and research,
infrastructure, business complexity, market complexity, globalization, and governance,
the research aims to shed light on the intricate relationships between these factors and
financial wealth.
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METHODOLOGY AND PRESENTATON OF RESEARCH MODEL
WE; = f(Xit, Xie * GLiz * GOy) (1)
Xt = fUNS,INF,HC,BC,MC) (2)

To specify a suitable econometric model and comprehensively examine all aspects,
various scenarios have been considered. The interaction effect of innovation, globalization,
and governance is represented by Xi*GLi*GOy, while INS, INF, HC, BC, and MC denote
institution and institutions, infrastructure, human capital and research, market complexity,
and business complexity, respectively. Additionally, the current research model, a form of
dynamic panel data analysis, includes the dependent variable interval (financial wealth per
adult in a previous period) as an explanatory variable.

MODEL ESTIMATION

Prior to estimating the model, it is crucial to conduct unit root tests to ascertain the
significance of the variables and prevent the occurrence of spurious regression. In this
research, the Levin, Lin, and Cho (LLC) method was employed to assess the
significance of the variables. The process of examining the invariance of the variables
involves testing the null hypothesis (HO) of the existence of a unit root, which, if not
accepted, leads to the rejection of the assumption of variable invariance. Table (1)
presents the results of this test.

Table 1. The results of the mean test of the variables

Variables Test statistics P- value Result
Financial wealth per adult -3.58 0.000 At the mana level
institution and institutions -10.52 0.000 At the mana level

Infrastructure -11.94 0.000 At the mana level
Human capital and research -12.91 0.000 At the mana level
Market complexity -19.35 0.000 At the mana level
Business complexity -8.95 0.000 At the mana level
Globalization -7.45 0.000 At the mana level
governing body -5.17 0.000 At the mana level

Source: Research findings

Based on the results of the test, all variables are significant at the chosen
significance level, indicating that there is no concern regarding the occurrence of
spurious regression.

Table 2. The results of the model estimation ability test in the form of panel data

F statistic .
of cross- F statistic for ;g;zt;setgig::
Model sectional time fixed :
. and time
fixed effects -
fixed effects
effects
] . . 122.75 13.85 109.44
Mode 1: The effect of innovation inputs (0.000) (0.000) (0.000)
Mode 2: the interaction effect of the index of 157.32 21.60 134
innovation*globalization*dominance (0.000) (0.000) (0.000)
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F statistic F statistic of
of cross- F statistic for cross section
Model sectional time fixed and time
fixed effects .
fixed effects
effects
Mode 3: The interplay of 127.56 14.35 115.09
globalization*sovereignty*institutions (0.000) (0.000) (0.000)
Mode 4: The interaction effect of 124.48 14.25 111.42
globalization*sovereignty*human capital and research (0.000) (0.000) (0.000)
Mode 5: The interaction of

globalization*soverelignty*i:1frastructure 129.14 14.88 111.44
(0.000) (0.000) (0.000)
gIobalizati'\cflr?’ggo?r;i-rI;Zﬁclg’t‘?:]glr?(itozomplexity 128.04 14.61 114.43
(0.000) (0.000) (0.000)
globalizatil\élr?ggo?wi-rrlz‘re\(!giebrjgitrllgrs]socfompIexity 123.78 1383 111.06
(0.000) (0.000) (0.000)

Source: Research findings

Comparing the test statistic results with the critical values in the table confirms the
statistical significance of the bilateral integrated model in all cases.

Table 3. A guess made by Rosh Gashtawarha, his generalization

The
dependent | o g | TR D rhetning | "€ | Thefifth | Thesixth | °
v_arlabl_e. mode second mode fourth mode mode seventh
Financial mode mode mode
wealth
LWEit-1 0.44 0.35 0.43 0.44 0.43 0.44 0.43
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
LINS 0.67 0.32 0.30 0.41 0.30
(0.000) (0.000) (0.001) (0.000) (0.000)
LHC 0.76 0.68 0.50 0.66 0.50
(0.000) (0.000) (0.000) (0.000) (0.000)
LINE 0.25 0.18 0.16 0.11 0.19 0.11
(0/00) (0.000) (0.000) (0.002) (0.008) (0.002)
LBC 0.54 0/48 0/44 0/25 0/25
(0/00) (0.000) (0.000) (0.000) (0.000)
LMC 0.37 0.36 0.36 0.37
(0.000) (0.000) (0.000) (0.000)
0.98
LINGIGo (0.000)
. 0.47
LGtGo*INS (0.000)
0.65
LGIGo*HC (0.000)
LGIGo*INF
- 0.48
LGIGo*BC (0.000)
LGIGo*MC 0.96 0.96




The
dependent | nogie | TMe | rhethid | M | Thefifth | Thesixth | 1€
variable: second fourth seventh
. . mode mode mode mode
Financial mode mode mode
wealth
(0.000) (0.000)
Sargan 47.08 47.62 47.38 47.10 46.89 47.42 46.89
Y (0.14) (0.25) (0.14) (0.14) (0.15) (0.14) (0.15)
Number of
Obs 480
Number of 480
groups

Source: Research findings

The coefficient of the dependent variable with a break is consistently positive and
significant across all seven states of the model, aligning with theoretical expectations.
This indicates that financial wealth in each period is positively influenced by the
financial wealth of the previous period.

These findings hold potential significance for macroeconomic policymakers,
particularly in transition countries. By informing the development of appropriate
policies and detailed planning, these results can contribute to enhancing the financial
wealth and overall status of these countries.

SUMMARY AND SUGGESTIONS

The results demonstrate that all innovation indicators (including institutions and
institutions, human capital and research, infrastructure, market complexity, and
business complexity) have a positive and significant effect on financial wealth.
Additionally, the mutual effect of innovation, globalization, and governance indicators
on financial wealth is positive and significant. Moreover, the combined effect of
globalization and governance with innovation components on financial wealth is also
positive and significant. Therefore, it is recommended that countries with low financial
wealth focus on improving governance quality, leveraging globalization opportunities,
and fostering innovation components to enhance financial wealth.

Keywords: Financial Wealth, Innovation, Globalization, Governance.
JEL Classification: 030, F60, E21, H10.
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INTRODUCTION

The most important issue facing an investor is the selection of an optimal asset
portfolio. This issue is of greater importance in markets that experience more volatility.
In recent years, investment in Tehran Stock Exchange has witnessed periods of boom
and recession. On the other hand, the volatility of the total index is also of high
importance, because usually investors who do not have enough information about it
tend to invest in this market. This can have important consequences for a) the credibility
of the capital market and b) the stability of the macro economy. In the first part, the
decline in the credibility of the capital market can lead to the exit of real money from
this market and reduce the depth of the market. In the second part, creating
dissatisfaction will be accompanied by increasing social unrest. Therefore, it is
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necessary to conduct studies with the aim of increasing the awareness of investors in
the stock exchange. Therefore, this study tries to investigate the relationship between
some of the important industrial groups in Tehran Stock Exchange from 01/05/1394 to
02/17/1402. The purpose of the study is to investigate the relationship between the
studied groups in positive and negative returns. The results of this study will answer
the following questions: 1) Are the relationships of all the studied groups symmetrical
in periods with positive and negative returns? 2) Which groups have played a leading
role and which groups have played a follower role in positive and negative returns? In
other words, which groups were the risk transmitters and receivers? 3) How was the
risk transmission in the pairwise relationship of the groups in positive and negative
returns?

METHODOLOGY

According to Adekoya et al.'s study (2022), positive and negative returns are used
in the TVP-VAR method to calculate the asymmetric relationship. According to the
method of Antonakakis et al. (2020), using the Bayesian Information Criterion (BIC)
for the TVP-VAR model, we will have:

1. Zy = BtZt_l + U ut~N(0, Zt)
2. vec(By) = vec(Bi_q1) + V¢ ve~N(0,Ry)

Since the concept of Generalized Forecast Error Variance Decomposition
(GFEVD) which was established by Kopp et al. (1996) and Sons and Shin (1998) based
on Wold's theorem, the estimation made by the TVP-VAR model should be related to
the TVP-VMA process to be converted. This is done using the following relationship:

3. Zy = Z?:l Byzy i +up = Z?:o Ajtut—j
First, we consider the case where variable i transmits the shock to other variables, j:
4. Cig_,j't (H) = ?:1,i¢j @ﬁ,t (H)

When the variable i receives the shock from other variables, j, the desired
relationship is as follows:

5. CiLje(H) = B iwj ¥, (H)

ijt
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By subtracting the relation 5 from 6, the directional net effect of variable i in the
whole pattern is obtained. In order to calculate the communication index in the
investigated model, the following relationship can also be used:

k 59 k 59
Xij=1,izj wi,-,t(H) _ Xij=1izj Iliij't(H)

SE e 95 () k

6. C/(H) =

RESULTS OF THE MODEL ESTIMATION

In the time period under study, basic metals had the greatest impact on the market
of other groups in terms of total return and positive return. On average, basic metals
were risk transmitters to other markets.

On the other hand, banks had the same effect on other groups in all three cases.
Specifically, in positive and negative returns, banks maintained their impact on other
groups almost equally. The only difference is that in negative returns, it was the banks
that were the net risk transmitters to basic metals. In the other two cases, this is the
opposite.

In addition, petroleum products were affected by other groups in all three cases.
Interestingly, cement was an influencer in positive returns and an influencer in negative
returns. On average, in the period under study, the banking, basic metals and cement
groups had an impact on petroleum products in all three cases, and petroleum products
were the net risk transmitters to the automotive group in all three cases.

- Risk Transmitters and Receivers

Therefore, it can be concluded that, on average, basic metals and banks were the
largest risk transmitters and automotive and petroleum products were the largest risk
receivers in the period under study. In other words, on average, basic metals and banks
played a leading role and automotive and petroleum products played a follower role in
the set under study.

- SPECIFIC FINDINGS
e Basic metals had the greatest impact on the market of other groups in
terms of total return and positive return.
e Banks had the same effect on other groups in all three cases.
e Petroleum products were affected by other groups in all three cases.
e Cement was an influencer in positive returns and an influencer in
negative returns.



e On average, in the period under study, the banking, basic metals and
cement groups had an impact on petroleum products in all three cases.

e Petroleum products were the net risk transmitters to the automotive group
in all three cases.

e Onaverage, basic metals and banks were the largest risk transmitters.

e Automotive and petroleum products were the largest risk receivers.

e Basic metals and banks played a leading role.

e  Automotive and petroleum products played a follower role.

Conclusion and Recommendations

The public's interest in investing in the capital market in recent years has
highlighted the importance of paying attention to this market more than ever. This
interest has advantages and disadvantages that need to be considered. Deepening the
capital market and reducing speculative activities in different markets such as currency
and gold are among the advantages of increasing people's willingness to enter the
capital market. On the other hand, the risk of losing capital is an important factor in the
sustainability of people's willingness to stay in this market. Therefore, increasing the
awareness of investors in making the right decision will be of great importance.

In this study, by examining the relationship between five important industrial
groups in Tehran Stock Exchange, including banks, cement, petroleum products,
automotive and basic metals in three states of symmetry, positive return and negative
return, it was tried to answer the question that whether the total relationship and
pairwise relationships of the mentioned groups in positive and negative return
conditions are different or not?

The result of the study indicates a positive answer to the question raised. In other
words, what is obtained from the study shows that in terms of the total relationship
index in recent years, the amount of relationship in negative return has been higher,
which indicates an increase in the intensity of risk transmission between the groups
studied in periods with negative return. Also, it was found that in the network created
in this study, banks and basic metals played the role of risk transmitters. On the other
hand, the automotive and petroleum products group were the risk takers in the period
under study.

Based on the findings of this study, the following suggestions for investment in
the mentioned groups are provided:
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Investors should be aware that in periods with negative returns, the
relationship between the industrial groups mentioned in this study is
stronger. Therefore, risk transmission between groups will also be higher
in this period. In this case, investors should be more cautious in
diversifying their investment portfolio in periods with negative returns.
Considering that the banking and basic metals group were net risk
transmitters and the automotive and petroleum products group were net
risk takers in the period under study, investors should note that a portfolio
including these four groups cannot protect them from risk. In other words,
if the investment portfolio includes shares of the four mentioned groups,
due to the relationship between these four groups, the increase in risk in
the two groups of banks and basic metals will be quickly transferred to
the two groups of petroleum products and automotive.

The results obtained in relation to the cement group show that this
industrial group has fluctuated between net influencer and net influencee
in relation to the other four groups, and this fluctuation has been more in
positive return. Also, its pairwise relationship with other groups also
indicates the low level of its influence and influence. Therefore, the
cement group can play the role of a stabilizing factor in the portfolio.

Based on the findings of this study, the following recommendations are made for
future research:

Examining the relationship between other industrial groups in Tehran
Stock Exchange

Investigating the relationship between the groups studied in this study in
a longer period of time

Examining the relationship between the groups studied in this study in
other countries

Keywords: Asymmetric TVP-VAR, Portfolio, Return, Tehran Stock Exchange.
JEL Classification: G01, G11, G17, G32.
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INTRODUCTION

Investors do not always make rational decisions and often allow emotions to
influence their choices, leading to occasional errors. Therefore, it is necessary to
evaluate investors' performance and forecast market trends to gauge their emotional
tendencies. Market sentiment, also known as investor sentiment, represents the
collective perception of investors toward specific securities or the broader financial
market. While investors' emotions are recognized as crucial factors affecting stock
prices, measuring these emotions poses challenges due to the complexities of human
behavior. Consequently, the primary objective of this research is to develop a
quantitative index to measure investors' emotional tendencies in the Tehran Stock
Exchange. To achieve this goal, a thorough examination of existing research in this
field was conducted. Subsequently, various components and criteria were identified
from scientific literature to be used in measuring emotional tendencies. Utilizing
established methodologies, scientists then began designing the aforementioned index.

MATERIALS AND METHODS

From a practical perspective and in terms of methodology, this research employs
correlation analysis methods as a subset to determine the relationship and select variables
influencing the trend of investors' sentiments. The principal component analysis (PCA) model is
utilized to identify effective variables. Additionally, regression analysis is employed to
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investigate how investors' sentiment impacts the performance of the total index and the
occurrence of price bubbles. To extract the components used in the index, structured and targeted
literature reviews are conducted, along with gathering information from the stock exchange
organization and financial information processing databases such as Amin Innovations. It's worth
mentioning that EViews 12 and SPSS 22 software are utilized to conduct the factor analysis
process. Moreover, the principal components method is employed for factor analysis.

RESULTS AND DISCUSSION

In this research, a total of 14 components were evaluated, out of which 8 were selected for
inclusion in the final model. These components include: APF, ATR, BSI, CEFD, PE, PSY, RSI,
and Tv. The principal component analysis (PCA) method was employed to extract an index
measuring the emotional tendency of Tehran Stock Exchange investors. Monthly data from the
period 2014 to 2020 was utilized for this analysis. After identifying the desired components and
gathering relevant data from reliable databases reflecting investors' emotional tendencies, the
data was input into software for factor analysis using the principal component method (PCA).

Based on the mentioned cases, finally, the relationship between the index and the

ready hand is as follows:

Sentiment = 0.738APFi + 0.817 ATRi+ 0.573 BSIi+ 0.532CEFDi + 0.704 PEi + 0.867
PSYi+0.787 RSIi + 0.682TVi

CONCLUSION

The findings of this research indicate that the developed index effectively measures
investors' emotions. Consequently, traders, capital market analysts, portfolio managers, retail
investors, and institutional investors can utilize the index to assess investors' emotional
behaviors and enhance decision-making in their transactions. Internal studies reviewed thus
far have primarily focused on evaluating the impact of investors' sentiments in specific cases,
with only one study addressing the measurement of sentiments among active investors in the
Iranian capital market through an index. However, this study distinguishes itself by designing
an index based on three components, differing in both quantity and type of variables from
previous research. Additionally, while some foreign studies have introduced indices, the key
distinctions lie in the target population and the inclusion of limited and somewhat different
variables. This research, on the other hand, incorporates various factors into the index design
process, setting it apart from previous endeavors.

]
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INTRODUCTION

The Tehran Stock Exchange and its associated industries have been susceptible to
tail events in recent years, including U.S. and European sanctions against Iran and the
COVID-19 pandemic. These crises have heightened interconnections among affected
industries, leading to increased risk spread within the financial system. During crisis
episodes, risks are rapidly transmitted among industries through a contagion
mechanism, resulting in fluctuations across the entire system. Consequently, promoting
financial stability has become a priority for regulators and academic researchers.
Analyzing systemic risk contagion and tail risk interconnectedness among industries is
crucial for enhancing the stock market's safety and developing relevant
macroprudential policies.

While the stock market serves a vital role in resource allocation and price
discovery, the Tehran Stock Exchange remains relatively immature, posing a higher
risk of contagion throughout the entire market. For instance, the collapse of stock price
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bubbles in the Tehran Stock Exchange in the past two decades led to significant investor
losses and subsequent economic downturns. This financial turbulence underscores the
importance of measuring systemic risk within the stock market.

Interconnections among industries in a network imply that shocks in one industry
can propagate risk transmission to related industries, potentially causing contagion
across the entire stock market. Therefore, investigating risk interrelationships among
industries and identifying systematically linked industries is essential for effectively
predicting systemic risks and controlling risk propagation within the stock market.

This study aims to analyze the risk interdependence among the main industries
listed on the Tehran Stock Exchange, particularly focusing on the contagion effects
during extreme market conditions.

MATERIALS AND METHODS

For these purposes, a tail event-driven network is constructed to analyze 29 major
industries, including 196 active companies, spanning from 2019 to 2023. Specifically,
the study utilizes the CoES (Conditional Expected Shortfall) as a measure of risk profile
and constructs time-varying asymmetric adjacency matrices based on similarities in
risk profiles between paired nodes in the network. This approach enables the
investigation of contagion effects of systemic risk among industries during tail events.

To identify industries that contribute most to risk contagion, the study employs
systemic risk scores and a systemic risk decomposition technique.

Furthermore, to explore the contributions of different industries in systemic risk
transmission and diversification across different quantiles, the study utilizes the Tail
Event-driven Network Quantile Regression Model (TENQR).

Daily closing prices of selected industries and active companies are used in this
study. The calculation of Value at Risk (VaR) is performed using four systemic risk
factors proposed by Fama and French (1993) and Carhart (1997).

RESULTS AND DISCUSSION
The analysis of similarity matrices and adjacency matrices reveals an increasing
trend in similarities between industries from 2019 to 2023, indicating a rise in
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interdependence among industries over time. Notably, the Bank and Bimeh industries
do not exhibit negative correlations with any other industries. Undirected graphs
derived from adjacency matrices for 2020 and 2023 underscore the significant role of
all industries, both financial and non-financial, in risk transmission. Systemic risk
decomposition findings indicate that non-financial industries are the primary
contributors to risk within the network. Specifically, industries such as
Dastgahayebargi in 2018, Shimiyaee in 2019 and 2021, Chandreshtesanati in 2020, and
Kashivaseramik in 2022 emerge as key contributors to risk contagion. Finally, the
results from the TENQR model estimation highlight the substantial role of both
financial and non-financial industries in risk transmission, suggesting that risk
diversification efforts are less significant compared to risk transmission efforts across

industries.

CONCLUSION

The empirical findings highlight the interdependence of all selected industries,
with their risk profiles exhibiting positive correlations. This suggests that all 29
industries have contributed to risk contagion, indicating a lack of effective control over
systemic risk contagion within the Tehran Stock Exchange. Particularly noteworthy is
the absence of negative correlations between the Bank and Bimeh industries and other
sectors throughout the sample period, indicating a deficiency in the ability of financial
industries to mitigate systemic risk.

Furthermore, the risk decomposition results underscore the significant role of non-
financial industries as primary risk transmitters within the network. This emphasizes
the importance of regulatory authorities implementing policies to enhance legal
transparency, stabilize market expectations, and bolster confidence, ultimately
mitigating risk-taking behaviors.

The findings from the TENQR model further support previous conclusions,
indicating that all 29 industries predominantly contribute to risk transmission rather
than risk diversification.

Given these findings, regulatory authorities should prioritize understanding the
relationships among systemically important industries and intervene to improve the risk



transfer and diversification functions across industrial sectors. Moreover, industries can
foster sustainable market value growth by enhancing innovation performance. Investors
can leverage cross-industry relationships to effectively predict future price movements,

enabling informed asset allocation and investment decisions.
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INTRODUCTION

The incentives of fund managers and their superior capabilities in investing and
managing them are two explanations for the changes in risk of joint venture funds in
different market conditions. In this research, we analyze 21 mutual funds in the stock
market over a period of 79 months from August 2011 to March 2018, using the least
squares method to examine the incentives for risk management of mutual funds in
stocks and its effect on return on investment. The results of the research show that in
bull markets, there is a motivation to compensate for losses, as managers of these funds
increase the level of risk, leading to increased returns in future periods. Conversely,
managers of winning funds, who exhibit superior investment ability, reduce the risk of
the fund and increase returns in future periods.

According to the results, in bearish markets, managers will reduce their future
returns by increasing the risk of the fund, reflecting organizational weaknesses or the
managers' lack of skills in investing. In contrast, managers who reduce the risk level of
the fund seek to increase the return in the fund's future period, motivated by the
managers' career concerns.
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MATERIALS AND METHODS

Due to the recent emergence of investment funds in Iran and the limited literature
available, only a small number of exchange-traded funds (ETFs) were available for the
present study. Consequently, to augment the number of observations and thereby
enhance the reliability of the results, information from (non-tradable) mutual funds was
incorporated into the study.

Given that the current study aims to investigate and delineate managers'
motivations in bull and bear markets and their impact on mutual fund returns, it is
characterized as applied in terms of purpose and descriptive-correlational in terms of
nature and method.

The requisite data were collected on a daily and monthly basis from the websites
of the Tehran Stock Exchange, the Financial Information Processing Center of Iran,
and the individual fund websites. Regression models were fitted using ordinary and
generalized least squares methods. The statistical population of this study comprises all
mutual funds active in the Tehran Stock Exchange during the 79-month period from
September 2011 to March 2017, with a sample of 21 mutual funds selected for analysis.

In addition, this study employed two regression models following the approach
outlined by Popescu and Zu (2017). Regression model (1) examines the relationship
between changes in fund risk and the return of the future period, while regression model
(2) delves into the relationship between changes in risk during bull and bear markets and
the return of the future period of mutual funds. Moreover, to further explore this
relationship, we differentiate between funds whose returns for the period under
consideration exceed (or fall below) the average return of all member funds in the sample,
labeling them as winner (or loser) funds. Subsequently, we rerun the aforementioned
regression models for both winner and loser funds to obtain more robust insights into the
motivation to alter risk under varying market conditions and its relationship with the
return of mutual funds in the stocks of the statistical sample of the study.

Ri =0 +B, *Pita B, *Ni 1 B *Rit1tB, *Si 1 tBs *Cita tB *Eita tB, *Tin +
Bg*Gir1teiy ()
Ri =0+, *(Pira*Up)+B, *(Nj t1*up) +B,*(P; .1 *down)+B, *(N; . *down)

PRt tB*Sit 1B, *Cit 1B *Eit 1By * TitatB, o *Giratein (2

The variables of the proposed regression models are listed below.
Dependent variable:
R: fund return
Independent variables:
P: positive risk change of the fund
N: change in the negative risk of the fund
Pw1*up: change in positive risk in the bull market
Nr1*up: negative risk change in the bull market
Pw1*down: positive risk change in a bear market
Nw1*down: negative risk change in a bear market
Control variables:
S: natural logarithm of total assets (fund size)
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C: cash of the fund
E: fund expenses
T: fund activity ratio
G: fund age
In addition, Up and Down are dummy variables for bull and bear markets
respectively, so that the dummy variable Up (Down) value is 1 if the market is bullish
(down).

RESULTS AND DISCUSSION

The study results indicate that under varying conditions, a 1% increase in the risk
level of winner funds results in a 0.654% decrease in returns in the subsequent period.
This decrease could stem from organizational weaknesses or managers' inadequate
skills in investing. Conversely, the risk level decreases across all funds and winner
funds, boosting future returns. Specifically, a 1% decrease in the fund's risk level
corresponds to a 0.836% increase in future returns across all funds and a 1.973%
increase under winner fund conditions. These findings underscore the superior
investing skills of fund managers in line with theoretical foundations.

To further elucidate the motivations behind changes in fund risk levels, we
compare below the impact of risk level changes on fund returns between loser and
winner funds under different market conditions.

In bull markets, where compensation incentives are more pronounced, a 1%
increase in the risk level of loser funds corresponds to a substantial 4.537% increase in
future returns. This suggests that loser funds are strongly incentivized to elevate their
portfolio risk to match the returns of winner funds. Furthermore, a 1% decrease in risk
level in bull markets leads to a 1.612% increase in future returns under general review
conditions, a 2.103% increase under winner fund review conditions, and a decrease of
1.309% in future returns for loser funds. These findings highlight the predominance of
investment skill motivation, with the best managers excelling in both general conditions
and winner fund scenarios.

On the contrary, in bear markets where job concerns take precedence, the results
demonstrate a negative and significant coefficient of influence on increasing the risk
level of the fund across all studied conditions. According to theoretical principles, this
signifies organizational weaknesses and shortcomings in managers' investment skills.
Hence, it cannot be unequivocally stated that all winner funds are managed by
individuals with superior investment skills. However, based on the coefficients derived
from model fitting across various study conditions, it can be inferred that the negative
impact on future returns due to organizational weaknesses and managerial
shortcomings is more pronounced for winner funds than for loser funds. Consequently,
winner funds exhibit greater sensitivity to organizational weaknesses and weak
managerial skills, resulting in more substantial negative consequences, such as
reductions in future fund returns.

Moreover, reducing the risk level of the fund in bear markets yields a positive
impact factor across all study conditions examined. For instance, when the risk level of
the fund with future returns is reduced by 1% under general review conditions, winner
funds and loser funds experience increases of 2.021%, 1.147%, and 0.704%,
respectively. Consequently, during bear markets characterized by employment



concerns, funds tend to mitigate portfolio risk, thereby reducing the likelihood of job
losses.

Keywords: Compensation Incentives, Career Concerns, Risk Shifting, Managerial Skills,
Bullish and Bearish Market.
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INTRODUCTION

Price prediction in financial markets is crucial for traders and investors, as it can
significantly impact their success (Jianek et al., 2019). Among financial markets, the
cryptocurrency market has garnered attention due to its remarkable growth from 2015
to 2017 and again from 2019 to 2021. Bitcoin, introduced by Nakamoto in 2008, stands
as the most prominent cryptocurrency, leveraging blockchain technology and
cryptography for secure peer-to-peer financial transactions (Nakamoto, 2008). Given
its significance, predicting Bitcoin prices can serve as a barometer for the
cryptocurrency market, given the high correlation of other currencies (altcoins) with
Bitcoin.

This research endeavors to forecast Bitcoin price ceilings and floors using
supervised machine learning models. To address the research objectives, the following
questions were formulated:
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1. How does the performance of intelligent trading systems based on random
forest prediction models, long and short term memory learning, recurrent
neural networks, and collective learning compare to real data and the buy-
and-hold strategy?

2. What is the precision and accuracy of collective machine learning in
predicting Bitcoin price ceilings and floors?

3. Does collective machine learning achieve higher precision and accuracy in
predicting Bitcoin price ceilings and floors compared to sub-algorithms?

RESEARCH METHODOLOTY

Candle price data (OHLCV) for Bitcoin in the 1-hour time frame were chosen as
representative cryptocurrency market data. The Historic-Crypto Python module,
extracting data from the CoinBase Pro exchange API, facilitated data collection. Given
the cryptocurrency market's 4-year cyclical behavior due to mining reward halving, the
analysis period (T) was selected from Bitcoin data available since 2010 for the years
2018 to 2022.

The dataset was divided as follows: 70% for training data, 20% for validation data,
and the remaining 10% for test data. Implementation was carried out using the Python
programming language and its various modules. The Google Colab platform, benefiting
from GPU sharing, and libraries such as numpy, Pandas, ta, tensorflow, sklearn, and
Scipy were utilized.

The implementation steps were as follows:

Step 1: Prediction of Bitcoin ceiling and floor data as target variables using random
forest models, long short-term memory (LSTM), and recurrent neural networks (RNN)
with feature variables. The output included ceiling and floor predictions from each
model, along with their respective scores.

Step 2: Presentation of the output from Step 1, including ceilings and floors as
target variables, along with feature variables, to XGBoost and LightGBM models for
further learning.

Step 3: Recording of results obtained from Step 2 using the collective learning
algorithm of voting, iteratively refining predictions until final prediction results were
obtained and compared with real data.

Step 4: Utilization of results from RNN, LSTM, and random forest prediction
models, along with proposed collective learning, for buy and sell signals in the
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cryptocurrency market. Performance of the trading strategy based on these signals was
compared with a trading system based on real Bitcoin ceiling and floor data.

RESULTS AND DISCUSSION

1.  The results presented in the model execution section affirm the study's
hypothesis regarding the enhanced prediction accuracy of the proposed
model compared to each of the sub-algorithms. The collective learning
module demonstrated superior performance over any individual sub-
algorithm across various indicators including accuracy, correctness,
coverage, and F1 score.

2. Consequently, in addressing the research questions:

3. The intelligent algorithmic trading system based on collective learning
proposed in this research achieved a yield closer to that of the trading system
based on real ceiling and floor data. Furthermore, its risk (investment loss
index) was lower compared to the system based on real data and
outperformed other systems.

4.  The collective learning model exhibited an accuracy of 81.31% for
predicting the ceiling condition and 82% for predicting the floor condition
of Bitcoin prices.

5. The collective learning model demonstrated higher accuracy and precision
compared to all sub-algorithms, as evidenced by indicators such as accuracy,
correctness, coverage, and F1 score.

CONCLUSION

While the model proposed in this research represents an innovative aspect, the
study encountered several limitations. The stopping condition, coupled with the lower
time frame, necessitates hardware with relatively high specifications due to
computational complexity. Similarly, processing multiple assets simultaneously also
demands robust computational resources. Additionally, the slight variation in Bitcoin
prices across different exchanges may impact model performance and output.

Hence, future studies are advised to explore multi-asset data integration
concurrently. Furthermore, incorporating alternative indicators such as ZigZag to detect
ceilings and floors, and comparing them with the current model utilizing the AO
indicator, could provide valuable insights. Additionally, future research could consider
incorporating fundamental and perceptual market variables as feature variables to



enhance forecasting accuracy. Moreover, comparing different models and assessing the
impact of adding these variables could yield valuable findings for future research
endeavors.
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INTRODUCTION

In light of the various factors influencing the stability of the banking sector,
particularly evident in the price volatility observed in the capital market, this research
endeavors to explore the impact of uncertainty indicators on the instability of the
banking sector in the Tehran Stock Exchange market. Despite previous investigations,
the influence of uncertainty indicators on the stability of the banking sector within the
country remains relatively understudied. Leveraging insights from the expanding
global literature, this study specifically investigates the effects of two key uncertainty
indicators—economic uncertainty and government policies—on the stability of the
banking sector. A notable aspect of this research is the utilization of the time-varying
vector autoregressive model (TVP-VAR) to address structural instability in model
parameters.
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MATERIALS AND METHODS

The present study adopts an applied purpose and employs correlational analysis to
investigate its hypotheses. In terms of nature and method, it is analytical in approach.
The data characteristics and direction are retrospective, utilizing historical information.
The collection of theoretical sources employed the library research method, while the
archival method was utilized to gather necessary data for hypothesis testing, involving
accessing records from the Central Bank and the official website of the Tehran Stock
Exchange.

This study analyzes monthly data from April 2010 to March 2020 (1399-1389
according to the Iranian calendar) using the Time-Varying Parameter Vector
Autoregressive (TVP-VAR) model. The research examines the effects of economic
uncertainty indicators, such as inflation uncertainty, and government policies, including
exchange rate uncertainty and government revenues, on the price volatility of the
banking sector in the Tehran Stock Exchange. All variables were measured using their
growth rates.

Analytical procedures for this research were conducted using EViews version 10
and MATLAB R2018a software.

RESULTS AND DISCUSSION

Time series econometric methods were utilized for optimal autoregressive model
selection. Selection criteria such as the Ljung-Box test, Akaike Information Criterion
(AIC), and Bayesian Information Criterion (BIC) were employed, formerly known as
the Schwartz Criterion. Subsequently, the Autoregressive  Conditional
Heteroskedasticity (ARCH) Lagrange Multiplier (LM) test was conducted to examine
the presence of ARCH effects in the model. The null hypothesis, suggesting no ARCH
effect, was rejected at a 99% confidence level, indicating the existence of such effects.

Estimation results from the Exponential Generalized Autoregressive Conditional
Heteroskedasticity (EGARCH) models, including the parameter gamma (y), showed
statistical significance across all four variables, confirming the presence of asymmetric
effects from variable shocks. In this study, the Time-Varying Parameter Vector
Autoregressive (TVP-VAR) model was employed to analyze the impact of uncertainty
indices on the price volatility of the banking sector.

The results of the Johansen cointegration test, here referred to as the J-Wok test,
indicated that the null hypothesis from 1992 could not be rejected, as all test statistics
exceeded the 0.05 threshold. Additionally, the inefficiency factor (IF) for posterior
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estimates was satisfactorily low (below 50), indicating the effectiveness of the Markov
Chain Monte Carlo (MCMC) algorithm's sampling method.

According to the Impulse Response Functions (IRFs), inflation uncertainty, as a
proxy for economic uncertainty, was estimated to have a positive impact on the
instability of the banking sector in the Tehran Stock Exchange. Similarly, uncertainty
in government policies, measured through exchange rate uncertainty, also positively
influenced the volatility of the banking sector. However, uncertainty in government
policies, as measured by the tax revenue uncertainty index, exhibited a negative impact
on price volatility, albeit diminishing over time.

CONCLUSION

This research aims to examine the impact of economic uncertainty and
government policies on the price volatility of Iran's banking sector within the Tehran
Stock Exchange, with a focus on accounting for structural instability in model
parameters. To achieve this, the Time-Varying Parameter Vector Autoregressive (TVP-
VAR) model was employed. This model, capable of accommodating parameter
instability and allowing coefficients to vary over time, offers insights that better reflect
real-world dynamics.

Various GARCH models were considered to estimate the uncertainty of research
variables, including symmetric, asymmetric, and non-linear specifications. Ultimately,
the Exponential Generalized Autoregressive Conditional Heteroskedasticity
(EGARCH) model was chosen as the optimal model based on information criteria and
the significance of asymmetry coefficients.

Using monthly data from April 2019 to 2020, the final model estimation revealed
that the effects of uncertainty indicators on banking sector instability vary over time.
Specifically, the influence of government policy uncertainty, represented by tax
revenue uncertainty, was initially negative but became positive towards the end of the
period.

Impulse Response Functions (IRFs) demonstrated that inflation uncertainty
positively affects Tehran's banking sector instability. Similarly, government policy
uncertainty, reflected in exchange rate volatility, also has a positive impact on sector
turbulence. These findings underscore the interconnectedness of inflation and capital
market dynamics, emphasizing the importance of sound monetary policies, inflation
control, and currency value preservation for fostering a stable banking environment and
broader economic well-being.



Moreover, while IRFs suggest that uncertainty in government policy, as measured
by the tax revenue uncertainty index, initially negatively affects banking sector price
volatility, this impact diminishes over time.

Keywords: Banking Sector Instability, Economic Uncertainty, Government Policy
Uncertainty, Time-Varying Parameter Autoregressive (TVP-VAR).
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INTRODUCTION

Machine learning (ML) is a branch of artificial intelligence that progressively
enhances its performance on a specific problem by devising various algorithms.
Numerous studies have demonstrated that predictions based on ML models exhibit
relatively superior performance compared to classic time series forecasting techniques.
Recently, deep learning (DL), a subset of machine learning methods based on neural
networks, has garnered significant attention in financial forecasting. The profound
capabilities of DL in extracting valid information from datasets and identifying
powerful patterns have prompted many recent articles to focus on integrating DL
algorithms with market predictions, making it one of the most intriguing topics in
financial literature (Cavalcante et al., 2016).

Concurrently, signal decomposition methods have emerged as new and highly
effective techniques in signal and time series analysis. In these methods, the original
signal is decomposed into several sub-series, and the resulting data is fitted with
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appropriate equations to develop a predictive model. One such method is the complete
ensemble empirical mode decomposition (CEEMD).

Given the critical role of forecasting in financial markets, this research introduces
the hybrid CEEMD-DL (LSTM) model for the first time in Iran, combining deep
learning models with the CEEMD method, to forecast the Tehran Stock Exchange
index. Subsequently, the efficiency of the proposed model is compared with traditional
models in the field based on efficiency measurement criteria. It is anticipated that
utilizing the CEEMD-DL (LSTM) model will enhance the efficiency and accuracy of
forecasting stock market indicators.

MATERIALS AND METHODS

In this research, the Tehran Stock Exchange index is forecasted using the
CEEMD-DL (LSTM) hybrid model. In this model, the original time series is
decomposed into intrinsic mode functions (IMF) using the CEEMD algorithm.
Subsequently, deep learning models with LSTM structure and specialized aggregation
rules are employed to generate the final predictions. To assess the performance of the
presented model and compare it with competing models, three criteria—SMAPE,
MAPE, and RMSE—are utilized.

RESULTS AND DISCUSSION

To estimate the final model of the research, the total index of the Tehran Stock
Exchange underwent a decomposition stage where seven intrinsic mode functions
(IMF) were extracted. These IMFs were then utilized in the training process of the deep
learning model with LSTM layers. Subsequently, the final consolidation process was
employed to forecast the Tehran Stock Exchange index. Efficiency measurement
criteria were calculated for the main research model, CEEMD-DL (LSTM), as well as
two traditional models commonly used in this field (LSTM and CNN). The results
indicate that the CEEMD-DL (LSTM) model exhibits higher efficiency compared to
the other two models. Additionally, the deep learning model with LSTM structure ranks
next in terms of efficiency. These findings underscore the positive impact of utilizing
signal analysis algorithms in enhancing the efficiency and accuracy of deep learning
models.

CONCLUSION

In this research, the hybrid CEEMD-DL (LSTM) model was utilized to forecast
the Tehran Stock Exchange index by combining deep learning models and complete
ensemble empirical mode decomposition (CEEMD). Daily data of the total index of the
Tehran Stock Exchange spanning from December 1, 2012, to February 20, 2022, was
employed, and the results were compared with those of competing models using
efficiency measurement criteria. The findings indicate that the introduced model
(CEEMD-DL (LSTM)) exhibits higher efficiency and accuracy in forecasting the stock
exchange index. These results align with recent studies in this field, such as those by
Lin et al. (2021) and Zhang et al. (2020), which highlight the enhanced efficiency of
deep learning models through the use of signal decomposition algorithms.
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6. Results and Discussion
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5. CHARTS AND TABLES TITLES
Title of the tables should be written at the top and title of the charts should
appear below. Number from 1 (number) so used.

6. OTHER TERMS AND CONDITIONS
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instructions for author section will not be considered for further process.
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