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Extended Abstract

Introduction

The purpose of this research is to model fixed asset investment with the role of
regulatory criteria and artificial intelligence approach of companies admitted to
the Tehran Stock Exchange. Due to the characteristics of the specific market and
lack of sufficient knowledge of the investors towards the market and behavioral
trends, it causes that the country's capital market, which is the heart of the
country's economy, is not efficient and dynamic enough and it causes investors to
make mistakes in their investment decisions due to not knowing enough about this
and this has provided the ground for their exit from the capital market and has
inappropriate consequences for the country. Therefore, the introduction of
investment opportunities will encourage market participants to invest and reduce
financial crises and avoid large losses in the stock market.

Literature Review

The purpose of corporate governance is to create an appropriate framework based
on which an appropriate balance is established between the interests of various
stakeholders, the freedom of management and the accountability of management.
In other words, corporate governance is a mechanism that, through its application,
problems of representation disarise and the quality of information disclosed by
companies improves and respecting the rights of shareholders and all
stakeholders, including the government and the general public, will be the focus
of attention. In industries where there is a lot of competition, stronger corporate
governance mechanisms prevail over it and the existence of competition in the
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market and among active companies in an industry creates the necessary
motivation for managers to perform more efficiently. On the other hand,
competition in the product market reduces prices and controller costs in the
market. This issue is a great opportunity for investors and competitors. This issue
is a great opportunity for investors and competitors. To measure the highest
performance of the company among competitors, the presence of capable
management can play a role in increasing the efficiency. Each investment buys
shares of a company according to the type of taste and information it acquires.
According to the type of taste and the information they get, investors buy shares
of companies whose investment policies they consider favorable.

Research Methodology

The variables of the companies are selected based on the RRelief-F method. Then
the data is divided into K-Fold validation and the data is divided into test and
training data by cross-validation. Then the training data is calculated with four
linear and non-linear artificial intelligence algorithms PINSVR and linear and
non-linear PLS. In the training phase of linear and non-linear models after
learning, the same training-validation data without the dependent variable is
provided to them again to determine the value of the fixed asset prediction
variable. To check the learning power of the models using the three evaluation
criteria errors MAE, MSE and SMAPE in the training phase for each criterion, the
errors are reported for the current year and the next year. The statistical population
of the current research is all the companies admitted to the Tehran Stock Exchange
in the period from 2012 to 2021 and the financial information of 101 companies
was used.

Results

The results of the research hypothesis test showed that in terms of regulatory
criteria, the size of the board of directors, the independence of the board of
directors, the financial expertise of the board of directors, the size of the audit
committee, the independence of the audit committee, institutional ownership
above 5%, the tenure of the CEQ, the existence of an internal auditor, the ratio of
expertise Committee members and CEO duality play an important role in
predicting firms' fixed investment. Also, linear artificial intelligence algorithms
are more efficient in predicting investment in fixed asset of companies than non-
linear algorithms.

Discussion and Conclusion

Investing in various matters by companies has always been considered as one of
the important ways of developing companies and preventing stagnation and
backwardness. In the meantime, the limitation in resources has caused that in
addition to the development of investment, increasing the efficiency of investment
is of great importance. In general, investment efficiency means accepting projects
with real value and investment inefficiency means choosing projects with real and



negative value. Investment efficiency means that there is no deviation from the
expected investment level. Almost the majority of economists, regardless of their
school and intellectual point of view, put a lot of emphasis on the formation of
capital and carrying out strategy in order to increase capital as the most important
determining factor of growth and development. In fact, the investment of each
commercial unit should be done according to the limited resources and its
efficiency; but the main issue is choosing projects and making decisions about
investment opportunities and efficiency by the managers of commercial units,
which is based on their personal interests. In other words, information asymmetry
and conflict of interests prevent an optimal and efficient investment.

The results of this research show that compared to other artificial intelligence
methods, the PINSVR method not only achieves comparable regression
performance; but also achieves better estimates. The KPLS method also reduces
the dimensions of the feature, this method is able to find a large number of hidden
variables. For example, it can represent twenty to thousands of features in a
subspace of very small dimensions, which may have a large impact on real-time
applications. It also has an output vector that can have multiple labels, so that it
can solve multiple related problems in general.
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1. Kernel Partial Least Squares (KPLS)
2. Parametric Insensitive Nonparallel Support Vector Regression (PINSVR)
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1. Support Vector Machine (SVM)
2. Partial Least Squares (PLS)
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Table (1) Operational measurement of independent research variables (He et al., 2019)

leobo adg) it o )
o pdeciph (las] sl 0 paCi ol \
opdecinh las! IS a4 Cabge e (glacl sliws Canus 0y daCinh Ml A
opdecisd slacl IS & Jbo awss b slasl sl s o pdacisn glacl Jbo yanss Y
Sy s disaS slael slass s s &isaS 05100 ¥
oyl dieS glael IS 4 cibgeyd glael slus Cons syl 4o Ml o
2030 1 i CeSlle ggena 3l OS2 4
5 o B s Sy ) 3 5 S 208 05,5 5 B 8395 &t G 855 e e 51 ol o o v
g g0 00wl yao dds Cygo cpl e 3 5 S 2ae 3yl (3D wplus sl eS8 S GBI oples 2924 A
oo gl 4o glasl IS 4 Jbo jawss b slas] sl Cuns ol aaS slasl Jbo janass a
35 e B s S50 ol 5 S shean it Sl o AeCied sl b oy 85 Jele e ] Jole s 5y i v

(Jahanshad and Khalili, 2013) a5, 4ty ysie (Slles (¢pSo03lul (V) Joio

Table (2) operational measurement of the dependent variable of the research (Jahanshad and
Khalili, 2013)
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Figure (1) Conceptual model of the research

1. Training and Validation Data

2. Test Data

3. Symmetric Mean Absolute Percentage Error (SMAPE)
4. Mean Absolute Error (MAE)

5. Mean Squared Error (MSE)
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Relief (D, S, No Sample, Threshold)
(1) 7=0
(2) Initialize all weights, w;, to zero.
(3) Fori=1to NoSample /* Arbitrarily chosen */
Randomly choose an instance x in D
Finds its nearHit and nearMiss
Forj=1toN
wi = wj— diff (x; nearHit)* + diff (x; nearMiss ;)*
(4) Forj=1to N
If' w; > Threshold
Append feature fjto T
(5) Return T

(Dash and Liu, 1997) ) iyl (V) S
Figure (2) Relief algorithm (Dash and Liu, 1997)

1. Nearest Hit
2. Nearest Miss
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1. One Side Parametric Insensitive Loss Function (OSPILF)
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1. Regularization Term
2. Lease Squares
3. Slack Vector
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Figure (4) Two dimensional geometric interpretation and objective function settings of the
parametric insensitive nonparallel support vector regression algorithm (Yang et al., 2016)
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Table (5) Details of the mean absolute error of the mutual validation method of the supervisory
performance in the training phase
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Table (6) Details of the mean squared error of the mutual validation method of the supervisory
performance in the training phase
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Table (7) Details of the symmetric mean absolute percentage error of the method of mutual
validation of supervisory performance in the training phase
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Table (8) Details of the mean absolute error of the mutual validation method of the supervisory
performance in the test phase
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Table (9) Details of the mean squared error error of the mutual validation method of the
supervisory performance in the test phase
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Table (10) Details of the symmetric mean absolute percentage error of the mutual validation
method of supervisory performance in the test phase
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Table (11) Learning power of models using three error evaluation criteria mean absolute error,
mean squared error and symmetric mean absolute percentage error in the training phase
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Table (12) The mean and standard deviation of the error criteria for the predictive power of the
models in the test phase
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