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1 Introduction

The purpose of this report is to describe the design and implementation of a
real-time portfolio risk management system. The system is developed in Python
and utilizes pandas and numpy libraries for data management and calculations.
With the advent of high-frequency trading, risk management has become a
crucial aspect of the trading process. Traditional risk management practices
are often not suitable due to the high-speed nature of these trades. Therefore,
there is a need for a real-time risk management system that can keep pace with
high-frequency trades [2].

2 System Design

The system design involves two main components, a TradingBook and a RiskMan-
agementSystem. TradingBook encapsulates the trading positions and their cor-
responding market prices. RiskManagementSystem calculates the current risk
exposure of the trading book and checks if it exceeds a predefined risk threshold.

The risk exposure of a portfolio can be calculated using the standard devia-
tion of the portfolio’s returns, often referred to as the portfolio’s volatility. This
is given by the formula:

σp =

√√√√ n∑
i=1

n∑
j=1

wiwjσiσjρij (1)

where wi and wj are the weights of assets i and j in the portfolio, σi and σj

are the standard deviations of returns of assets i and j, and ρij is the correlation
between the returns of assets i and j [3].
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3 System Implementation

The implementation process of the system can be summarized in the following
steps:

As shown in Figure 1, the system begins by initializing the trading book and
risk management system. The system then monitors the risk for 10 intervals.
If at any point, the risk exceeds the predefined threshold, an alert is sent. The
system then checks if the risk is increasing. If it is, action is taken to mitigate
the risk.

4 Algorithm

The algorithm for the portfolio risk management system is as follows:

Algorithm 1 Risk Management Algorithm

1: Initialize TradingBook and RiskManagementSystem
2: for each interval of 10 do
3: Calculate risk exposure
4: if Risk > Threshold then
5: Send alert
6: if Risk Increasing then
7: Take action
8: end if
9: end if

10: end for

The above algorithm (Algorithm 1) depicts how the system operates in real
time, constantly monitoring and managing the portfolio risk.

5 Results

Figure 2 presents the risk exposure over time. As seen in the figure, the risk
exposure fluctuates over time. When the risk threshold is exceeded, an alert is
sent and action is taken to mitigate the risk.

6 Conclusion

The designed system allows for real-time monitoring and management of port-
folio risk. It provides alerts when the risk exceeds a certain threshold and also
takes action when the risk is increasing. The system can be further enhanced by
incorporating more sophisticated risk models and real-time market data feeds.
The importance of such a system in the realm of high-frequency trading can-
not be overstated,as it allows for a rapid response to potential risk scenarios,
thereby protecting the trader from potentially significant financial losses [1].

2



Start

Initialize trading book and risk management system

Monitor risk for 10 intervals

Risk > Threshold?

Send Alert

Risk Increasing?

Take Action

End

yes

no

yes

no

Figure 1: Flowchart of the system implementation
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Figure 2: Risk Exposure over Time

7 Future Work

Future improvements can include the integration of machine learning algorithms
to predict future risk scenarios based on historical data. This predictive risk
management can potentially provide even more protection for high-frequency
traders. Furthermore, the system can be extended to include other types of
risk, such as credit risk and operational risk, to provide a more comprehensive
risk management solution.

8 Appendix: Python Code

The Python code used for implementing the real-time portfolio risk management
system is available on GitHub at the following link:

https://github.com/FaridSoroush/Automated-Risk-Management-System
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