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StackOverflow.com

BACKGROUND



Questions22M 70% of which are answered as 
of July 2021 1

1 https://stackexchange.com/sites?view=list#questions

BACKGROUND



Users15M As of July 2021 1

1 https://stackexchange.com/sites?view=list#questions

BACKGROUND



Upvotes

Accepted 
answer

Tags

Code 
snippet

Question

Answer

Comment

Author

BACKGROUND
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https://stackoverflow.com/questions/114543
/how-to-horizontally-center-an-element
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Tag Wiki

Similar to official 
documentations of 
programming 
technologies

BACKGROUND

3 https://stackoverflow.com/tags/html/info
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Community Wiki 
Posts

Multiple collaborators 
can contribute to a 
question, answer, or 
tag wiki

BACKGROUND



However...
the Q&A format makes it difficult to 

retrieve desired knowledge via unknown-
item searches [1].

[1] A. Diriye, M. L. Wilson, A. Blandford and A. Tombros, 
"Revisiting Exploratory Search from the HCI Perspective," 
London, 2010.

BACKGROUND



“Structured 
Posts”

Community posts which 
aim to organize the Stack 
Overflow website

Headings
Links to 
other STO
posts

BACKGROUND

4 https://stackoverflow.com/a/22944075/10757178
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5K/22M
questions are linked in 

community posts, indicating 
that Stack Overflow is largely 

unorganized 5

5 https://data.stackexchange.com/stackoverflow/query/new

BACKGROUND



Research Project Goals

Analysis

What are the 
characteristics of 
community and 

structured posts?

Prototyping

How can we create a 
tooling method that 

automatically generates 
structured posts?

BACKGROUND



It is expected that there 
are shared features 
among high-quality 

structured posts

Hypothesis

BACKGROUNDBACKGROUND

Unsupervised clustering 
groups similar posts 

together

Approach



Data Acquisition

Stack Overflow data dump since 2008 5

5 https://data.stackexchange.com/stackoverflow/query/new
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METHODOLOGY

126K
community posts created since 2008



METHODOLOGY

Post Properties and 
Features

Length
Text Length

No. of STO Links
No. of External Links

Total No. of Links
Ratio of STO Links

Activity
No. of Edits

Creation Date
Last Update Date

Inactivity Time
No. of Contributers

Popularity
No. of Upvotes

Structure
No. of Headings

Avg. No. of STO Links /Heading



Raw Data

First five unscaled data points used after data analysis

METHODOLOGY

First five normalized data points used in clustering

Note: the following data is from a random sample of 6K posts since the script is very slow and we have yet to migrate all the data to our server



Data Normalization

Normalizing data equally weighs 
all features [2].

Don’t want distances to be a 
factor

[2] D. Singh and B. Singh, "Investigating the impact of data 
normalization on classification performance," Applied Soft 
computing, vol. 97, 2020.

6 https://stats.stackexchange.com/a/283941

METHODOLOGY
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Visualizing High-Dimensional Data 
with T-Distributed Stochastic 
Neighbor Embedding (TSNE)

TSNE represents high-dimensional 
data in 2D by creating a probability 

distribution of how close data points 
are to each other [3].

[3] L. van der Maaten and G. Hinton, "Visualizing Data using t-
SNE," Journal of Machine Learning Research, vol. 9, pp. 2579-
2605, 2008.

[4] N. Oskolkov, "How to tune hyperparameters of tSNE," 
Towards Data Science, 18 July 2019. [Online]. Available: 
https://towardsdatascience.com/how-to-tune-
hyperparameters-of-tsne-7c0596a18868.

METHODOLOGY

Hyperparameter: Perplexity

Attention between local and global 
aspects of the data

Perplexity ~ N0.5 [4].

[4
]



TSNE Plot

Unclustered, scaled, projected data

METHODOLOGY



Hierarchical Density Based Spatial Clustering 
of Applications w/ Noise (HDBSCAN)

1. Generates sets of nested, 
related clusters

2. We don’t know how many 
clusters we have

3. We don’t know how big the 
clusters are

4. Indifferent to cluster shapes
5. Detects outliers
6. Easy and optimized parameter 

selection

[5]

[5] L. Yang et al., "Semi-Supervised Log-Based Anomaly 
Detection via Probabilistic Label Estimation," 2021 IEEE/ACM 
43rd International Conference on Software Engineering (ICSE), 
2021, pp. 1448-1460, doi: 10.1109/ICSE43902.2021.00130.

METHODOLOGY
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7 https://hdbscan.readthedocs.io/en/latest/advanced_hdbscan.html



Optimizing Min_Cluster_Size

Want to maximize confidence that 
data points belong in their clusters

Find Min_Cluster_Size that 
minimizes number of points with 
<5% confidence [6]

[6] N. Oskolkov, "How to cluster in High Dimensions," Towards 
Data Science, 23 July 2019. [Online]. Available: 
https://towardsdatascience.com/how-to-cluster-in-high-
dimensions-4ef693bacc6.
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The Clusters

RESULTS & VALIDATION

HDBSCAN TSNE plot with min_cluster_size = 55

Cluster 0

Cluster 1

Noise



Dendrogram Analysis

RESULTS & VALIDATION

HDBSCAN uses cluster hierarchy 
to maximize the clusters’ lifespans 
without introducing too many 
artifacts [7].

[7] L. McInnes, J. Healy, S. Astels, hdbscan: Hierarchical 
density based clustering In: Journal of Open Source 
Software, The Open Journal, volume 2, number 11. 2017

Cluster 0 Cluster 1



Length Comparison

RESULTS & VALIDATION

Cluster 0

Longer but 
fewer STO
links

Cluster 1



Activity Comparison

RESULTS & VALIDATION

Cluster 0

More 
contributions 
but older

Cluster 1



Popularity and Structure Comparison

RESULTS & VALIDATION

Cluster 0

Lower median upvotes 
and STO links per 
heading

Cluster 1



Stratified Sampling:
Cluster 0

RESULTS & VALIDATION

Pretty long, but is not a 
collaborative “structured post” that 
serves to organize Stack Overflow

8 https://stackoverflow.com/questions/40648561
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Stratified Sampling:
Cluster 1

RESULTS & VALIDATION

Too short to be considered 
“structured,” but is a collaborative 
effort and facilitates finding other 
information on Stack Overflow

9 https://stackoverflow.com/questions/24247862
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Stratified Sampling: Noise

RESULTS & VALIDATION

A structured 
post! 
However, 
noise is 
inconsistent.

1

0

10

https://stackoverflow.co
m/questions/23667087



Inference

SIGNIFICANCE

Structured posts are very rare:
● Time consuming to make
● Difficult to find (ironic!)

How can we better reveal structured posts?
● Cluster by property rather than all properties at 

the same time
● Introduce more features (e.g., no. of comments)
● Cluster latent variables



Future Work

01

Use BERT to detect type-III 
code clones between 
structured posts and 

documentation [7]

03

Use NLP to develop an 
automated tool that 
generates structured 

posts

Explore how structured 
posts are organized and 

managed

02

SIGNIFICANCE

[7] Saini, Vaibhav, et al. "Oreo: Detection of clones in the twilight zone." Proceedings of the 2018 
26th ACM Joint Meeting on European Software Engineering Conference and Symposium on the 
Foundations of Software Engineering (FSE). 2018.



Research Impact

Education

Increases 
accessibility to 

information for new 
and experienced 

developers

Collaboration

Encourages 
innovation and idea-

sharing among 
developers

SIGNIFICANCE

Efficiency

Saves developers’ 
time to increase 

innovation
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CREDITS: This presentation template was 
created by Slidesgo, including icons by Flaticon, 
and infographics & images by Freepik. 

Thanks for 
listening!

[6]
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