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Abstract

Risk parity is one of the stock portfolio selection models that has received much attention after
the American financial crisis in 2008. The philosophy of this model is to allocate the risk of the
portfolio to the same extent among its constituent assets. Conditional value at risk is one of the
popular and common measures of risk measurement in finance, which measures the
mathematical expectation of loss of a stock portfolio for values beyond a threshold value and at a
known confidence level and time horizon. The aim of the current research is to design and
optimize the performance of the risk parity stock portfolio model with the criterion of conditional
risk value. There are different approaches in modeling optimal portfolio selection that use
different criteria and methods to calculate and estimate returns and risks. Various criteria have
been proposed to measure risk in finance, each of which has its own advantages and
disadvantages. One of the criteria that has been introduced with the aim of reducing the
disadvantages of the common and popular measure of value at risk is the conditional value at risk
or expected drop, which is used as a measure of risk in the present study. Conditional value at
risk measures the average loss of the portfolio for cases where the amount of loss exceeds value
at risk.

Keywords: Conditional Value at Risk, Eulers's Theorem, Homogeneous Function, Risk Parity
Portfolio.
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Introduction

In the current research, the optimal portfolio model of risk parity with the risk measurement
criterion of conditional risk value is derived with the help of Euler's theorem for homogeneous
functions and the duality theorem, in the form of a convex programming, and at the same time,
an exemplary stock portfolio in the Tehran Stock Exchange. X is subject to performance
evaluation. If the random variable represents a cost or loss, the value at risk at the confidence
level a denoted by VaR,(X), measures the maximum cost or loss due to the variable x at the
confidence level a.

In this section, the steps of creating a sample portfolio of research based on the approach of risk
equality based on the value exposed to conditional risk are explained and its performance is
evaluated. The stock portfolio of the research consists of 8 indices or industries from the Tehran
Stock Exchange between 2010 and the beginning of 2010. Using the index is the concept of
forming a diverse portfolio of stocks in that industry. As an example, using the car index as an
asset means that the subset of this index is purchased in a diverse manner (proportionate to their
weight in the index). And thus, the sample portfolio of research is diverse. The time horizon of
the stock portfolio is one week (it is closed for a period of one week) and 5 working days are
considered each week.

Methodology

The sample stock portfolio of the research consisting of 8 industries from the Tehran Stock
Exchange in the period 2010 to the beginning of 2010 shows that the risk parity portfolio based
on value exposed to conditional risk in the criteria of Sharpe ratio, Kalmar ratio and maximum
capital loss has a better performance than the parity model. Normal risk (based on standard
deviation) and equal weight model (equal weight).

To optimize the risk parity model based on conditional risk value (23), Payomo software
package in Python programming language was used as a non-linear model. This software
package includes facilities for linear and non-linear programming, whose non-linear
programming engine uses the interior point approach for non-linear optimization. The result of
optimization and calculation of the optimal weights of the stock portfolio for the first week of
test data is presented according to 494 training data. The training data is used to optimize the
stock portfolio and calculate the optimal weights, and each test data is a sample to specify the
performance of the stock portfolio. The approach to calculate the weight of the stock portfolio
will be rolling, and after calculating the first stock portfolio and calculating its return for the first
week of test data, the first week of test data is also added to the sum of the training data until the
optimal portfolio return for the second week of test data. be calculated To optimize the risk
parity model based on conditional risk value as a non-linear model, Payomo software package in
Python programming language was used. This software package includes facilities for linear and
non-linear programming, whose non-linear programming engine uses the interior point approach
for non-linear optimization.

Findings

The process of calculating the optimal weights was done for all the test data and the returns of
the stock portfolio were extracted for 100 test data. Basically, classification techniques are used
to classify each data in a set of data and assign it to one of the predetermined sets of classes or
groups. The classification process is based on a training set, the system learns to divide the data
into the correct groups with the least error. The training set contains data whose category is
known; Each pattern or category has a label and data with the same target label are placed in a
group. The goal of this method is to learn a function that maps input patterns (feature vectors) to
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their corresponding labels. The classification process has two phases: training and testing. About
70% of the data in the dataset is selected as the training data and the remaining 30% of the data is
selected for testing and validation. Obviously, the actual labels of the training patterns are
already given. In the test phase, patterns whose labels are not known are given to the system and
the designed system predicts their output or label with the help of the learned function. Choosing
the right classification method leads to better results, according to the existing indicators, the
better the indicators are, the better the performance of the investigated method.
5.Conclusion

In the current research, the model of choosing the portfolio of risk parity based on the value
exposed to conditional risk was investigated. Conditional value at risk measures the average loss
of the portfolio for cases where the amount of loss exceeds value at risk. The risk parity model in
the selection of the stock portfolio allows the weight of the assets so that the risk share of the
assets is equal to the total risk of the portfolio as much as possible. In this way, a kind of risk
coverage is created for the portfolio against severe market drops. In the researches carried out on
the issue of risk parity portfolio optimization, standard deviation has been used as a measure of
risk, and the present study investigated the risk parity model with the criterion of value exposed
to conditional risk. Due to the homogeneity of value exposed to conditional risk, Euler's theorem
calculated the risk share of each asset. Finally, based on the Krosh-Kan-Tucker optimality
conditions, you introduced the final model of risk equality based on value at conditional risk.
The sample stock portfolio of the research was formed from 8 indices or industries from the
Tehran Stock Exchange between 2010 and the beginning of 2010. Using the index means
forming a diverse portfolio of stocks in that industry. As an example, using the car index as an
asset means that the subset of this index is purchased in a diverse manner (proportionate to their
weight in the index). The time horizon of the stock portfolio is one week (it is closed for a period
of one week) and 5 working days were considered every week. The results of the model
performance review in 100 test data show that the average weekly returns of the three stock
portfolio selection approaches are almost the same, but the research model in the average criteria
of negative returns, the largest weekly loss, cumulative return, standard deviation of return, value
at risk, value at risk Conditional risk (0.95), Sharpe ratio, maximum capital loss and Kalmar ratio
have a better performance than the two balanced and equal risk models based on standard
deviation. Due to the importance of Sharpe and Kalmar ratio for risk-averse investors, it is
recommended to use this model for them.
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