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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 Al challenges, machine learning is a useful tool.
Machine learning is one approach to Al. 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 €. "Noise" is introduced to the linear
connection by means of the random variable. Hence, the model takes on this shape:

Vi = Bo + BiXip ... +BpXip + & =X|B + &, i=1..n
(1)
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The transpose is denoted by T in this model. The inner product of B and the vectors xi is represented by andxTp in

the formula.
In matrix notation, these equations are often expressed as
y=Xp+e (2)
Where
T
il x; 1 x]_p Eﬂl Ei
2 .. .
y= K= .2 : ", : JB = 1 LJE= .
. . 1 x, e
P
}rl'l xﬁ Bp EI'l

3)

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:

RSS = ZfL, ef (4)
o andB1 can be calculated using the following formula:
7= T =)y = y)
L (x; — x)?

Bo= y—F: x
O

amongTis forTaverage value, while¥is for¥average of.

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

2= 22 (6)

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:

- . 1
%2 = O[S ™
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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.

Sneakers Sales by Release Date

g
g
g
P
%

2007-02-25 09:00:00
2007-12-16 00:00:00
2007-04-2% 03:00:00
2018-11-23 09:00:00
20018-12-27 03:00:00
2007-11-18 03:00: 00
2008-06-23 00:00: 00
2018-12-26 00:00:00
20070908 00:00: 00
2018-10-03 09:00:00
2018-12-1% 00:00:00
2007-11-01 0:00:0
2018-07-27 09:00:00
F018-08-0% 00:00: 00
2008-04-14 00:00:00
2019-02-07 00:00.00
2018-11-28 09:00:00
2008-03-30 0:00:0D
2018-06-14 00:00:00
P008-10-1% 00:00: 00
20070211 08:00:0
2006-11-23 09:00:00
2008-10-18 0:00: 00
2006-12-17 09:00:00
2018-08-2% 00:00:00
2006-09-24 00:00:00
2018-03-03 09:00:00
F008-02-19 00:00:00
20015-11-14 0:00: 00
2005-08-27 00:00:00
2015-12-2% 00:00:00
2005-08-27 03:00:00
2007-11-04 09:00:0

g
g
g
:
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Figure 1.  Sneakers sales by release date

138


http://www.ijmm.in/

T

-

B, ”z..”“.a Q0T S B0 YoRTy 11Bith, Me T S0 Jiy SN

ol - SREPILINY M O5E 15009 203, Sepipy

= 5:..3:..: uR) pIOpE0 M OSE 15000 Azaa SEPIPY

= - STOT 49918 3980d Mo 05E 35008 Azaa) SOpIpY

. e PEIIOH MO OSE Hooq AZsaL, SeppY

ﬂ... _.n/D- — ST0T 42819 31eRg Ma] 05E 1E0E AT, SERIPY

= S S - w9 Y2e|G A0 TA 05E 15008 Aady, sepipy

2 nOU = 2, ddsssissig UFAN FSTY [T FUM O L5 ¥R A7 3N

ey B g I — Jacki] IR A0 TN OSE 15008 AT, SeRIRY

R <+ g u e e A3 11O, UL WO PIW 2019 3

....H wﬂ S . A EWUM MO L6 KW Iry S0

= N gl 2 Mg g P PG 000 ZA OSE Js00g A2y, sepepy

— Z 3 B - FUNN, TIUM YO UBIH orjay T uepe] iy

E % 3 = eiquiay o puasig LB S RO LB KT Y 3N

= ~ W AU, O Al WOF SN

= R YR, HO M) [ 0904 aiy SN

= nEmEH FUNM MO WAL £ 107 AUl 100y SN

= ewoyep edinjag 74 MO OSE w000 AT23), SepIDy

o s wer g W O PIN TR SN

= = Rweqen W Y, 0 Xepade any PN

= m. BMo)| SUNM MO L6 g Ay S

x W Aoy ..M UM HO s3I 3N

ot 2 BuRISINGT SN HIRIG 0T T OSE 15009 Azaa SRRIPY

s BUIGIDY LAROS B WY U0 06 KR Y 39N m

\ w unossiy .m FI0Q 0PUM WO FRUNRY AL WoaZ opy M.

N #OSILLIR U0 LIS IWUM HO 06 XTH Iy 0N z

P & ssssauua abueag ey I HO IRUNBN Aij wooz By ¥

m epERaN AT UM MO 06 KW 11y SN
UISUOIEM 0B SN 0 Ybng 00y [ uepio] iy
w PRI SN HITEE UMM HO W0 T 32404 21 opN

BUBIPU| ) LT07 PAH 3301 2003 24 05E 15000 Azaa sopipy
NI ol 0, SIM O T T S04 05 SN
BUEME|3(]] mu JN5 25T M WO A4 W0a7 BN
BUIGIEY LN i NI FUUM WO KSR B S9N
=Ly Uity 3904 40 A1 WOOF p
03 Jadezy Wt M RO PIW J3T01E 2N
uoibujyseRy B3 SMIRH (1Y UMM N0 DIl 132019 30N
e ET07 WM, O Yejindes iny iy
e HTOE TN, UM 10 CI5343 Iy SN
Ui 107 915 UM O 01530 BY T
urbi My JURIS ZA, OSE 15008 Azady, sepipe

™ o #Nlg ASIMUN M 4O UBIH oy | uepic] iy

w ”_E.ﬁp_:& M), AR IU9G T4 D5 1500 K253, Sepepy

N h!..ix_a.! 0535 ZA OSE 800G Azaay sepipe

- LSS TA D5E 15000 K233 Seppy

S ”””_._ FUNN, R 2N DSE 15009 233 SRy

o0 ) WL 3NIE ZA OSE ¥E000 4733, SEpay

M ai,_"_._uas! SIRZ LA 0SE 15000 AZaas SEPIPY

- DR oz elingeg zn 05g wioog A, sepipy

m o JALNG ZA 0SE 15000 AZ3ag, sEpIDR

(=1
3 REEEERGR EETERE
SIHES JARIUS g abeiany

2 i

: m

&S

139

Average price for each speaker name

Figure 3.


http://www.ijmm.in/

Int. J. of Mkt. Mgm1.2025 7 International Journal of Marketing Management

ISSN 2454-5007,

www.ijmm.in
Vol. 13 Issue. 2, 2025

dollar Avrarage Daily Sale Price Over time
wa
.
4 1 .‘*‘.“ . “
- ay . L[]
&, L]

™o | . - ;’? '.'.'- . B ':

Y e " My
1 -
] N w gy T Y,
k E - B - W iy L
g B 4 ‘.4".:- ..”;Iul:.u"{" p - ':F'l.
", ) Y - = - .
] 3 fred ! e AT st s, o
. . i - e F AR &y
‘“ - ‘! »' et 'l:} X
o { .EU:‘: L1 wa's - o,
A - ) . w
= 4 £ f" -
WITMZE  MIT1001  AITILI0 MIEIZ20 IS0L2  MNIGOMI0  AI0419 0100523 MABOTOF  AL0-0817  AMIB926  MIELLOS  AISIZ1S  WIRELI4 0190008

Order_date

Fiomure 4.  Average dalv sale pnice over time

Coefficient

Sneaker Name_ Nike Blazer Mid Off White All Hallows Eve 1.054632e+09
Sneaker Name_Nike Blazer Mid Off White Grim Reaper 1.054632e+09
Sneaker_Name_Nike Blazer Mid Off White Wolf Grey  9.870218a+08
Sneaker_Name_Nike Air Max 80 Off White Black 7.333264e+08

Sneaker Name_ Mike Air Max 90 Off White Desert Ore  7.333264e+08
Sneaker Name Adidas Yeezy Boost 350 Low Oxford Tan -1.587586e+09
Sneaker_Name_Adidas Yeezy Boost 350 Low Moonrock -1.66559%9e+09
Sneaker Name_ Nike Air VaporMax Off White -1.785643e+09
Sneaker Name_ Adidas Yeezy Boost 350 Low Pirate Black 2015 -1.811222e+09
Sneaker_ Name_Adidas Yeezy Boost 350 Low Turtledove -1.908304e+09

107 rows = 1 columns
Figure 5.  Coefficient scores of each vanable

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.

1 om _
MAE =— =1l — ) (9)
MMAE value for thus model 15: 60.3380912301444.

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.

Error Terms

ool
(=Xl
[«1:1i14
0004
=X e i J k
0000 . - - - - - -
=1000 =500 0 =00 1000 1500 2000 =00 3000
Errors

Figure 6. Error terms

The author plotted v test and v pred to understand the
spread. X axis 1s v_test, and the v axis 1s the v_pred.

y _test vs y_pred

LT ';':.

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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