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Abstract- 

As a self-organizing culture, sneaker culture emerged among teens without external influence.  With the advent of 

the Internet and other digital technologies, sports shoes have acquired monetary and aesthetic value via manual 

speculation, setting off a flood of such speculation in which every individual is involved.  The explosive process 

behind speculative footwear warrants contemplation as a collective activity involving humans.  Fry shoes follow a 

pattern of practical logic and a series of logical steps.  To uncover the ever-changing process of convergence from 

micro to macro behavior, threshold theory is an essential tool.  Hence, the sneaker industry may benefit from 

machine learning-based pricing predictions.  This research use stockx as its data set.  The research examines the cost 

of athletic shoes by analyzing data using a machine learning approach.  Predictions were made using four different 

linear regression models.  The accuracy of the OLS regression model is determined to be high.  Accordingly, the 

OLS model works well with this data set. 

 Predicting the price of shoes using machine learning and linear regression 

INTRODUCTION 

The research indicated that the global sports shoes market's size and growth rate both continued to expand between 

2011 and 2019.  The shoe market was worth 146.5 billion USD in 2018, up 72.3 billion from 2011.  The size of the 

sports shoe industry continues to grow in 2019, reaching 168.47 billion USD. The sneaker business is projected to 

reach $278 billion in 2025, according to one source.  To solve AI challenges, machine learning is a useful tool. 

Machine learning is one approach to AI. Algorithms of the machine learning variety that can automatically examine 

datasets for regular patterns and then use those patterns to predict data and characteristics that are not yet known. 

Machine learning has exceptional ties to ratiocinate statistics because of the large amount of statistical theories used 

in learning algorithms.  Machine learning aims to provide easy-to-handle approximation methods.  Knowledge 

Discovery in Databases (KDD), computer vision (CV), natural language processing (NLP), biometric identification, 

medical diagnosis, search engines, information security, market analysis, face recognition, and autonomous robotics 

are just a few of the many applications of machine learning. Few studies have examined the use of machine learning 

for price prediction in the shoe market, despite the fact that this industry deals with money.  Consequently, the issue 

that has to be addressed in this research is how to do an accurate analysis of the stockx dataset and, based on that 

analysis, what sort of model is best suited for the dataset.  Predicting future shoe pricing helps shoe platforms keep 

costs low and helps shoe retailers study the school market to get more commodities with good value. 

TECHNOLOGYINTRODUCTION 

Step one: linear regression 

 Linear regression is a technique in statistical analysis that finds the interdependent reasonable connection between 

two or more variables by using regression analysis in mathematical statistics [2].  A normal distribution with an 

average value of zero is used in the formula y = w'x + e, where e is the error [3]. 

 A linear regression model takes an n-unit data set and assumes a linear connection between y and the regressorsx. 

This kind of connection is established using an unobserved error variable ε.  "Noise" is introduced to the linear 

connection by means of the random variable.  Hence, the model takes on this shape: 
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The transpose is denoted by T in this model. The inner product of β and the vectors xi is represented by andxTβ in 

the formula.  

In matrix notation, these equations are often expressed as 

 

Using the input as an independent variable, the ordinary least squares approach adds and multiplies additional 

variables beta to get the final product. The first beta, which is simply termed "beta_1," is used for determining the 

slope of the function. [5] If we enter 0 as the value, it will essentially tell us the output. The designated name for the 

second beta is "beta_2". This number stands for the disparity between the increments of the variables, or the 

coefficients, from [6] to [7]. 

The ordinary-least-squares (OLS) technique based on error value is the most often used estimate method in 

regression analysis. To begin estimating using this approach, get the sum of squares of residuals, which is equal to 

the square of the number of stars and includes all error values: 

 

The following equation may be used to estimate the variance, assuming that the population error value has a 

constant variance: 

 

When you divide the sample size by the number of parameters that need to be estimated, you get the mean square 

error as a denominator. To the right of these parameter estimations is shown the standard error: 
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Researchers will have and using the aforementioned model. The value of is predicted using this formula. 

METHODOLOGY 

Released by stockxin, the dataset utilized in this study competition hosted by StockX. All sales of Off-White x Nike 

and Yeezy 350 sneakers from January 9, 2017 (the month Off-White unveiled "The Ten" collection) till now are 

included in the data set.  The data set contains 99,956 total sales, 27,794 sales of Off-White, and 72,162 sales of 

Yeezy.  Only sales in the United States are included in the sample. The author started by cleaning the data, which 

included things like changing the "$" from the attribute sales price to integer type data, converting the appropriate 

object type data to dtype, and eliminating the dollar sign. It is also crucial to rename columns to remove spaces. The 

author plotted the sneakers to explore the dataset. 
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Next, we'll need to execute assessment metrics and save the forecasts. The author employs MAE to test in order to 

observe the model's outcome. It is the average mistake that is known as the Mean Absolute Loss (MAE) in 

regression models. When you add up the absolute values of the target value and forecast value's difference, you 

obtain the mean absolute error, or MAE. Without taking direction into account, it can only assess the average 

modulus of the prediction error, which may take values between zero and positive infinity. 

 

IV. RESULTEVALUATION 

The author used the model's test data [11].  The author used the seaborn function distplot() to create a graph 

depicting the correlation between y_train and y_train_price. 
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 Figure 6 shows that the majority of the y-testing samples are just equal to 0.01. 

 

 

DISCUSSION 

The simplicity and clarity of linear regression make it a popular choice for use in sales and pricing forecasting 

models. Not to mention that it is unable to handle nonlinear data, this technique may be too sensitive when dealing 

with overfitting, outliers, and multicollinearity. Following the evaluation of the data and the training of the machine 

learning model, the OLS model's accuracy has achieved a certain level after modifications to the model's functioning 

and the adoption of new testing criteria. The accuracy will naturally vary from run to run due to the fact that the test 

and training data are not identical. Only a linear regression model is used to forecast shoe prices due to the small 

number of dimensions in the dataset. The results of the thermodynamic diagram suggest that ordinary least squares 

(OLS) is the best fit for this dataset. Predicting the overall direction of the sneaker industry using machine learning 

is fraught with difficulty. Why? Because there are a lot of things that influence the general direction of shoe prices. 

Take, for instance, the skyrocketing price of comparable autographed brand shoes caused by the retirement of some 

basketball superstars. Fashion trends are notoriously hard to foresee. Data science and machine learning are the 
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exclusive lenses through which this study examines and makes predictions about the stcokx data set. Consequently, 

inadequate precision is inevitable. 

CONCLUSION: 

This article achieves the sneaker price prediction provided by the data set by researching and analyzing the stockx 

data competition dataset and then using machine learning models to the changed dataset. For some shoe-selling 

applications, price prediction is a lifesaver. They are able to provide consumers with the anticipated future cost of 

a shoe pair excluding the influence of unexpected events. Additionally, this is beneficial for those who purchase 

shoes. They may also use the shoe price forecast to purchase shoes that will retain their worth. The data set's 

prediction model may be too susceptible to issues of fitting, outliers, and multicollinearity when using linear 

regression, despite the fact that this approach is straightforward and easy to comprehend and use. As a result, 

other models, such the random forest model, will provide superior results for predictions. Regrettably, the dataset 

lacks sufficient dimensions to construct an applicable random forest prediction model. Additionally, this study has 

a few limitations. As an example, there are less dimensions in the dataset. Just two prices—retail and sale—make 

up the price dimension. If the data set's price property could be extended to include other dimensions, for 

example, documenting the price trend of shoes over time, the price one month after sale, the price in the previous 

three days, etc. The prediction accuracy improves as the dataset dimension increases, but the model complexity 

increases as well. 
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