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Abstract  

Organizations face a variety of internal and external risks, such as high competition, labor unrest, high risk, and changes in government 
legislation. Thus, many of the decisions that an organization makes are subject to risk and serious uncertainty. These risks can be 
mitigated by monitoring your inventory values in the future. Monitoring is the systematic process of accounting for and analyzing the 
resources offered by an organization in the face of unpredictable and competitive forces. In this article, we use the XGBoost regression 
model for monitoring and analysis. XGBoost is a machine learning algorithm that uses decision trees. In forecasting problems with 
unstructured data, neural networks are superior to other forecasting algorithms, but in our case, the data is structured and tabulated, 
and the decision tree algorithms are considered the best for structured data. So we decided to use the XGBoost algorithm to predict 
demand. 
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1 Machine learning algorithms in business process 
monitoring 

In business process management (BPM), lifecycle 
actions such as identifying, discovering, analyzing, 
improving, implementing, monitoring, and controlling 
business processes depend on data, although until now 
data had to be collected manually. Various approaches 
to monitoring forecasting processes use machine 
learning methods, since, unlike rule-based monitoring 
methods, there is no need to rely on subjective decision-
making rules determined by experts. Moreover, the 
increasing availability of data reduces the barriers to the 
use of machine learning. Although the popularity of 
deep learning (DL) in predictive process monitoring has 
increased, most work still uses classical machine 
learning methods, such as decision trees, random forests 
(RF), or auxiliary vector machines (SVM) [1, 2]. 
However, the disadvantage of such methods is that their 
performance is highly dependent on manual function 
development in the case of low-level function 
representations. From a BPM perspective, DL promises 
to use process data for forecasting. Predictive process 
monitoring aims to predict the behavior, performance, 
and results of business processes at runtime. This helps 
identify problems before they occur, and reallocate 
resources before they are wasted. 

2 Model architecture 

The proposed architecture consists of five components: 
data reception, data preprocessing, storage, etc. 
Function extraction, ML model. 

A GETTING DATA: 

Initially, the owners of the company can log in and add 
information about their material and technical values, 
which is stored in the database. In addition, the database 
records historical sales data. This data, which is used to 

train the machine learning model, is entered into the 
system. The training data used consists of several 
thousand rows. 

B DATA PREPROCESSING: 

Data preprocessing is a data mining technique that is 
used to transform raw data into a useful and efficient 
format. The resulting data is cleared before being used 
to train the model. Therefore, unnecessary fields are 
removed from the database. Preprocessing also involves 
converting raw data into a clear format. 

D FEATURE EXTRACTION: 

The data stored in the S3 bucket contains several fields. 
With proper feature extraction, the accuracy of the 
model can be increased, so only certain fields of the 
dataset were extracted for training. For example, 
training data consists of the product name as well as the 
product ID. Only the product ID is required to train the 
model. Thus, only the necessary functions are extracted 
from the dataset and used to train the model. 

E. THE ML MODEL: 

The machine learning model uses an algorithm called 
XGBoost. XGBoost is an ensemble algorithm that is 
based on decision trees and uses a gradient boosting 
structure. It was developed based on a basic packaging 
algorithm. Typically, prediction tasks consisting of 
neural networks with unstructured data usually perform 
poorly compared to other algorithms or frameworks. 
However, when it comes to small and medium-sized 
structured / tabular data, decision tree-based algorithms 
work well. 

F. REPORT: 

The usage values of certain resources for the next 2 
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weeks are predicted by the XGBoost model. The 
predicted values are real numbers. To get the actual 
demand values, the values were rounded up. The 
predicted values are displayed in the form of a report for 
the company owners, which contributes to effective 
inventory management. 

We are looking at the work of a sales company, and 
we also have a set of products in which we are trying to 
determine which products should continue to sell and 
which should be removed from our inventory. The file 
contains historical sales data and active inventory, 
which can be seen in the column named "File Type". 

3 Problem statement: 

 

Context: The company has many inventory items in 
stock, and very few of them are typically used (only 
about 10% each year), and many items are used only 
once during the year. 

Purpose: The inventory department wants to 
determine which products from its inventory should be 
left for sale and which should be discarded. We have to 
create a binary classifier that gives us a list of product 
IDs that need to be stored in the inventory, or a list of 
products that need to be deleted. 

Data: the data contains both historical data on the 
material and technical values of the enterprise, and 
active stocks. 

We have to create a binary classifier that gives us a 
list of product IDs that need to be stored in the inventory, 
or a list of products that need to be deleted. 

 
FIGURE 1. Full data description 
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FIGURE 2. Histogram by main attribute 

Plot histograms and their distributions for the following 
attributes: "factors", "Price", "releaseYear"," 
ItemCount"," minPrice","minnetPrice". 

Here the full analysis with the use of the above 
machine learning algorithms exceeds the scope of this 
work, so we have not included them. 

As we understood, to perform inventory analysis, 
considered to consist of several attributes, a hybrid 
methodology is used, which combines methods of 
making decisions based on several criteria (MCDM) 

with various machine learning algorithms. The 
methodology uses ABC analysis to determine classes 
and artificial neural network (ANN), Bayesian network, 
and support vector machine (SVM) algorithms to 
predict different classes for inventory items. [3] 
Identification of dead stocks can be achieved using 
predictive modeling. Predictive modeling is a 
methodology in which a prediction algorithm predicts 
the obsolescence of a part in advance with reasonable 
accuracy [4]. 
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