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Abstract As online shopping is activated by the development of the Internet, consumers' purchase form
is changing from the traditional face-to-face purchase method to online purchase method. Many sellers
have flowed into shopping malls, and competition among sellers is very intense. Therefore, sellers in
shopping malls need to establish rational marketing strategies by analyzing consumer purchase patterns
and product sales trends. In this paper, we analyzed the purchase price of consumers by analyzing the
product price, rating, and sales quantity of competitors who sell the same product in open shopping
malls by time zone. In addition, the collected information was visualized in a chart so that the
company's and competitors' sales trends could be easily compared. Using the above system, it is possible
to predict the sales volume through the analyzed purchasing pattern and to select the reasonable price

of the product by grasping the sales trend.
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[Fig. 1] System Architecture
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(Table 1) Types of Charts Available for Users

Charts Uses

Shows at which time of day the
product is sold most.

Average Sales Quantity
by time

Sales Quantity vs. Sale Shows how the discount price affects
Price the quantity sold.

Shows how rating affects sales

Sales Quantity vs. Rating quantity

Shows the change in quantity of sales

Change in Sales Volume on a daily, weekly and monthly basis.

Shows the change of ratings on daily,

Change in Rating weekly or monthly basis.
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(Table 2) Libraries Used For Data Crawling[10]

o stold 4 227 7142

Library

Uses

BeautifulSoup

Python's library used for parsing data easily
from HTML and XML files.

Library used to get the desired web page

urllib before using HTML parser using BeautifulSoup
library.
pymysql Library used to connect python and MySQL.
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Tomato Time vs Purchase Quantity

[Fig. 3] Tomato Time vs Purchase Quantity

Garlic Time vs Purchase Quantity
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[Fig. 4] Garlic Time vs Purchase Quantity
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[Fig. 6] Tomato Sale Price vs Purchase Quantity

Rice Sale Price vs Purchase Quantity
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{Table 3> Correlation Analysis of Tomato
Rating Sale Price Pur. Qty.
Rating 1
Sale Price -0.82869 1
Pur. Qty. 0.887293 -0.77592 1
(Table 4) Correlation Analysis of Garlic
Rating Sale Price Pur. Qty.
Rating 1
Sale Price #DIV/0! 1
Pur. Qty. 0.76083389 #DIV/0! 1
(Table 5) Correlation Analysis of Rice
Rating Sale Price Pur. Qty.
Rating 1
Sale Price -0.68791 1
Pur. Qty 0.871211 -0.60064 1
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(Table 6) Regression Results of Tomato and SalePrice

Deg. of

Freedom Sum of Sq. Mean Sg. F Ratio Sig. F
Reg. 1 60.2102 60.210 33.284  B8.37E-06
Residual 22 39.7974 1.8089
Tot. 23 100.007

(Table 7) Regression Results of Rice and SalePrice

Deg. of . :
Freedom Sum of Sq. Mean Sq. F Ratio Sig. F
Reg. 1 1.2425 1.2425 12.416 0.00191
Residual 22 2.2016 0.1000
Tot. 23 3.4441

(Table 8) Regression Results of Tomato and Rating

Eri%do:r: Sum of Sg. Mean Saq. F Ratio Sig. F
Reg. 1 78.7350 78.7350 81.427 7.56E-09
Residual 22 21.2726 0.96694
Tot. 23 100.007

(Table 9> Regression Results of Garlic and Rating

Deg.of ) .
Freedom Sum of Sq. Mean Sq.  F Ratio Sig. F
Reg. 1 18980 18980 0240 | OORAE0
Residual 22 13808 0.6276
Tot. 23 32.788

(Table 10) Regression Results of Rice and Rating

Deg. of Sum of Mean . ;
Freedom Sq Sq F Ratio Sig. F
Reg. 1 26141 2614 cozs9 03T
Resid 2 08300  0.037
ual
Tot. 23 3.4441
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[Fig. 11] Purchase Changes in No.of Tomato
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[Fig. 12] Purchase Changes in No.of Garlic
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[Fig. 13] Purchase Changes in No.of Rice
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[Fig. 14] Rating Changes in Tomato
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[Fig. 15] Rating Changes in Garlic
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[Fig. 16] Rating Changes in Rice
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