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INTRODUCTION
➤ Cyberbullying vs Cyberaggression 

➤ Data 

➤ 2,218 Instagram images with comments, 

➤ with labels of 

➤ Image content (Person, dog, etc.) 

➤ Whether there is cyberbullying/
cyberaggression considering all 
comments

69.61%

30.39%

Cyberbullying
Non-cyberbulling

Cyberaggression: 
intentionally harm a 

person on digital media

Cyberbullying: 
1.Repeatedly 

2.Hard to defend

[1] Hosseinmardi, Homa, et al. "Detection of cyberbullying incidents on the instagram social network." arXiv preprint arXiv:1503.03909 (2015). 
[2] Hosseinmardi, Homa, et al. "Prediction of cyberbullying incidents in a media-based social network." Proceedings of the 2016 IEEE/ACM International 
Conference on Advances in Social Networks Analysis and Mining. IEEE Press, 2016.



RQ1: IMAGE LABEL TO DETECT CYBERBULLYING?



IMAGE LABEL TO DETECT CYBER BULLYING?
➤ Supervised learning predicting cyberbullying using image label: 

➤ “Certain image contents such as drug are strongly related with cyberbulllying, 
while some other image contents such as bike, food, etc. have a very low 
relationship with cyberbullying.”(Hosseinmardi et al. 2015)  

➤ Various method: Linear Regression, kNN, SVM, Random Forest, etc., and Random 
Forest is the best! Random Forest Result

Accuracy 0.6

95% CI (0.5485, 0.65)

Kappa 0.1935

P-Value (Acc>NIR) 0.001104

Mcnemar’s Test P-Value 0.017892

Hosseinmardi, Homa, et al. "Analyzing labeled cyberbullying incidents on the Instagram social network." International Conference on Social Informatics. Springer, Cham, 2015.



➤ Improve with AI object recognition 

➤ DeepMask 

➤ SharpMask 

➤ …

IMAGE LABEL TO DETECT CYBER BULLYING?



RQ2: CYBERBULLYING MORE OFTEN IN 
CERTAIN IMAGE CLUSTER? 



16% bullying
10% bullying

37% bullying

53% bullying

47% bullying

47% bullying

32% bullying
25% bullying

CYBERBULLYING MORE OFTEN IN CERTAIN IMAGE CLUSTER?

➤ Bipartite network of image and 
words in comments 

➤ Likelihood ratio test:
�2(14) = 258.61, p < .001



RQ3: PROMINENT TOPICS UNDER CYBERBULLYING THREAD?



STRUCTURAL TOPIC MODELING RESULTS



RQ4: SENTIMENT TREND OF CYBERBULLYING THREAD



SENTIMENT TREND OF CYBERBULLYING/NONCYBERBULLYING THREAD
➤ VADER(Valence Aware Dictionary and sEntiment Reasoner) sentiment analysis on 

comments 

➤ Using the “compound score” to represent positiveness/negativeness 

➤ Analyze average sentiment trend for bullying conversations and non-bullying 
conversations

All 40%+ negative words



RQ5: BYSTANDER SUPPORTIVE MESSAGES



BYSTANDER SUPPORTIVE MESSAGES
➤ Comments posted by bystanders after the initial bullying comment to express support 

for the bullied or counter bullying posters.   

➤ Randomly selected 100 images labeled cyberbullying: 71.0% has supportive messages.

Categories of Supportive Messages (n=71)

Care and support 

affirmed love and 
support for the 
bullied one

Ignore 

told the bullied 
not to listen to 
the aggressor

Counter bullying 

attacked the bullyer with 
questioning statements or 
reminding them of being 
polite

“Amazing picture!” 

“Both of u r so beautiful”
“Don't listen to the haters, listen to 
your fans!”

“if u don't agree with someone be 
polite when u have an argument causes 
that is seriously way to far over the 
top"

56.30% 25.40% 83.10%



FUTURE WORK
➤ Causal inference

➤ Impacts of image/comment-level features?

➤ Would bystander intervention improve the victim’s mental well-being? 

➤ Sentiment analyses

➤ Sensitive to slangs?

➤ Formal time series analysis

➤ Intervention 

➤ Platform: automatic detection algorithm

➤ Individuals: online media literacy

➤ Online community: collective interventions



Homa Hosseinmardi



Thank you!
Questions?


