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[Abstract]

With the increasing number of social media users worldwide, cases of social media being abused to
perpetrate various crimes are increasing. Specifically, drug distribution through social media is emerging
as a serious social problem. Using social media channels, the curiosity of teenagers regarding drugs is
stimulated through clever marketing. Further, social media easily facilitates drug purchases due to the
high accessibility of drug sellers and consumers. Among various social media platforms, we focused on
Instagram, which is the most used social media platform by young adults aged 19 to 24 years in South
Korea. We collected four types of information, including profile photos, introductions, posts in the form
of images, and posts in the form of texts on Instagram; then, we analyzed the similarity among each
type of collected information. The profile photos and posts in the form of image were analyzed for
similarity based on the SSIM(Structural Simplicity Index Measure), while introductions and posts in the
form of text were analyzed for similarity using Jaccard and Cosine similarity techniques. Through the
similarity analysis, the similarity among various accounts for each collected information type was
measured, and accounts with similarity above the significance level were determined as the same drug
sales account. By performing logistic regression analysis on the aforementioned information types, we
confirmed that except posts in image form, profile photos, introductions, and posts in the text form

were valid information for tracking the same drug sales account.
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I. Introduction
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II. Related Works

2.1 Existing Cyber Crime Investigation Studies
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Results by a Brute-
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Fig. 1. Design of a Tracking Algorithm of the Same Drug
Sales Accounts
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Table 2. Definition of Instagram Elements

Element Description

A unique introductory picture of

Fi1 | Profile Image \
a user's account

Introduction to a user’s account

F Biography in text form

F3 Post image A user’s posts in image form

Fy Post Text A user’s posts in text form
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IV. Experimental Results
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Table 3. Drug Sales Accounts Determined by a
Brute-force Investigation
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4.1 Similarity Analysis of Profile Photo and
Biography
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Fig. 2. Determining Same Drug Sales Accounts by
Analyzing Profile Photos
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Biography using the Jaccard Similarity Technique
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4.2 Similarity Analysis of Posts in the forms
of Image and Text
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Fig. 7. Determining Same Drug Sales Accounts by
Analyzing Posts in Image Form
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Fig. 8. Determining Same Drug Sales Accounts by Analyzing
Posts in Text Form using the Cosine Similarity Technique

Fig. 9. Determining Same Drug Sales Accounts by Analyzing
Posts in Text Form using the Jaccard Similarity Technique

AXE ALY FALE 2AZ 885t & Fab F o &
AP B8 190 R [Ur, Uyl [Uy. Uyl & BAPE
Uerdtt [U;, Uy]9] 7% Fig. 102t ZHo] 71]’\]54 (B
7t 22 ARlo R Holu, AAZoA % SHAJE| e} A}

Hjgo] SUL 2S ¥ 4 k. (U, Uplel %3S Edt

Fig. 115 &3l fAK=7H 191 AlAlE AR AR Zo] =

T T 0l3Fe oF A O]
o =2

OFx| @l gtLict
e

oQv 2]

OFx| SZo| glgLich.
a98 vz

oQv 2]

Fig. 11. Comparison between Posts of Uy and U,

4.3 Importance Analysis of Instagram
Elements using Logistic Regression
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Table 5. Analysis Results of Logistic Regression for
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