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Number of public generative
Al projects on GitHub

WITH 98% YEAR-OVER-YEAR GROWTH FROM 2023 TO 2024.

Recent trends in Al/LLM

After the introduction of ChatGPT in November 2022,
the number of Al projects has significantly increased
over the years [1].

Contributions to generative Al projects surged by 59%
in 2023 [2].
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More than double the number of open-source
generative Al projects on GitHub from 2023 to 2024
[2]:

[1] B. Marr, “A Short History Of ChatGPT: How We Got To Where We Are Today,” Forbes. Accessed: Apr. 28, 2025. [Online]
[2] K. D. Staff GitHub, “Octoverse: The state of open source and rise of Al in 2023,” The GitHub Blog. Accessed: Nov. 21,2024
[3] Staff GitHub ”Octoverse: Al leads Python to top language as the number of global developers surges” , The GitHub Blog. Accessed: Apr. 28,2025

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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Problems

Despite these increasing trends in Al/LLM

e Limited understanding of Al projects promotions on social media platforms
e Reception of Al technologies remains ambiguous among IT practitioners

e | ack comprehensive data on how social media promotions could influence Al/LLM

projects on its attraction and development

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News



o BACKGROUND & RELATED WORKS
Why HackerNews? [1]

e RQ1- SPREAD e RQ2 - REACTION

0 points by

28 points by

A story provides a summary of the project, its key features, and a 3 APHP 8.4 (ohp.net)

link to OpenLIT’s GitHub repository.

e No user feed personalization

o Top posts and comments are the same for all

users, minimizing biases

e Comments highly opinionated

o Able to gather clear sentiment insights and

125 points by

5.4 Show HN: Yami -
S points by
192 points by

80 points by

394 points by

An Open Source Musm Player with Spotdl Integration (aithub.com/dever-m)

i 2 hours ago ide | 4 comments

e RQ3 - ACTIVITIES

1.4 The Rectangular Cows of UK Art (2018) (artuk.org)

4 hours ag hide | 41 comments

ours ago | hide | 117 comments

ago | hide | 76 comment

ours ago 18 comments

6. 4 Hyrum's Law in Golang (abenezer.org)

10 hours ago | hide | 125 comments

/. 4 A binary tree of all Pythagorean triples (richardt.io)

urs age | hide | 9 comments

15 hours ago | hide | 248 comments

2. A Launch HN: Fresco (YC F24) AI Copilot for Construction Superintendents

Same feed for every users;

4. 4 Show HN: Bike route planner that follows almost only official bike trails (trailimap.c

9. 4 Everyone is capable of, and can benefit from, mathematical thinking (quantamagazine.org)

straightforward. It’s built on OpenTele

*Beyond Basic Text Generation:* Openl

statistics e i
e The demographics is more fixated on technology Y Combinator
toplcs want.

o Compared to Reddit which is a generalized

platform filled with various sub-communities

[1] “Hacker News FAQ.” Accessed: Nov. 19, 2024. [Online]. Available: https://news.ycombinator.com/newsfaqg.html

SP2024-07 | Faculty of ICT, Mahidol University [2] “Y Combinator.” Accessed: Nov. 19, 2024. [Online]. Available: https://www.ycombinator.com/
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4 Show HN: OpenLIT - Open-Source LLM Observability with OpenTelemetry (github.com/openlit)

62 points by aman_041 10 months ago | hide | past | favorite |

22 comments

Hey HN, we're super excited to share something we've been working on: OpenLIT. After an en|
now proudly announcing our first stable release!

*What's OpenLIT?* Simply put, OpenLIT is an open-source tool designed to make momtorlng

1 hour ago | prev | next [-]

So basically you took the idea of Jazelle extensions thd

This is amazing, great work!

[
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HackerNews
Anatomy

Story URL
(GitHub repository URL in this case)

Show HN: Yami - An Open Source Music Player with Spotdl Integrationfoithub.com/dever-m)

Story title

[add comment |

§ nr o ~ i AL

This is my high school project btw, | would like some feedback as well as some feature requests it is also available on
pypi https://pypi.org/project/yami-music-player/

reply

Comment (depth 1)

Having some issues with it, but might be my error ;) The pip-installed (in a venv) version will complain about
missing data/theme.json, and then crash. So then I did the git-clone, pip-install variant, that starts. Interface is
very minimal. After pointing it to my sshfs mount (~/mnt/Audio), it will list directories, but won't find a single file,
strange.

Copy the an directory of audiofiles to /tmp, browse there, it works. Very strange. Comment (depth 2)

-M 2 hours ago | root | parent | next [-]
if possible can you create an issue about this in github with more details(screen shots)

reply

Comment (depth 3)
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A

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News

Show HN: OpenLIT - Open-Source LLM Observability with OpenTelemetry (github.com/openlit)
62 points by aman_041 on April 28, 2024 | hide | past | favorite | 22 comments

Hey HN, we're super excited to share something we've been working on: OpenLIT. After an engaging preview that some of you might recall, we are
now proudly announcing our first stable release!

*What's OpenLIT?* Simply put, OpenLIT is an open-source tool designed to make monitoring your Large Language Model (LLM) applications
straightforward. It’s built on OpenTelemetry, aiming to reduce the complexities that come with observing the behavior and usage of your LLM stack.

*Beyond Basic Text Generation:* OpenLIT isn’t restricted to just text and chatbot outputs. It now includes automatic monitoring capabilities for GPT-4
Vision, DALL-E, and OpenAl Audio. Essentially, we're prepared to assist you with your multi-modal LLM projects all through a single platform and we're
not stopping here; more updates and model support are on their way!

*Key Features:*

- *Instant Alerts: * Offers immediate insights on cost & token usage, in-depth usage analysis, and latency metrics. - *Comprehensive Coverage:*
Supports a range of LLM Providers, Vector DBs, and Frameworks - everything from OpenAl and AnthropicAl to ChromaDB, Pinecone, and LangChain. -
*Aligned with Standards:* OpenLIT follows the OpenTelemetry Semantic Conventions for GenAl, ensuring your monitoring efforts meet the
community's best practices.

*Wide Integration Compatibility:* For those already utilizing observability tools, OpenLIT integrates with various telemetry destinations, including
OpenTelemetry Collector, Jaeger, Grafana Cloud, and more, expanding your data’s reach and utility.

*Getting Started:* Check our quickstart guide and explore how OpenLIT can enhance your LLM project monitoring:
https://docs.openlit.io/latest/quickstart

We genuinely believe OpenLIT can change the game in how LLM projects are monitored and managed. Feedback from this community could be
invaluable as we continue to improve and expand. So, if you have thoughts, suggestions, or questions, we're all ears.

Let’s push the boundaries of LLM observability together.
Check out OpenLIT here: https://github.com/openlit/openlit

Thanks for checking it out!

X
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A Show HN: OpenLIT - Open-Source LLM Observability with OpenTelemetry (github.com/openlit)

62 points by aman_041 on April 28, 2024 | hide | past | favorite | 22 comments

Hey HN, we're super excited to share something we've been working on: OpenLIT. After an engaging preview that some of you might recall, we are
now proudly announcing our first stable release!

*What's OpenLIT?* Simply put, OpenLIT is an open-source tool designed to make monitoring your Large Language Model (LLM) applications
straightforward. It’s built on OpenTelemetry, aiming to reduce the complexities that come with observing the behavior and usage of yo

F Ceneration* Onenl IT ien't rectricted to i1

Visio A LLMtools on April 29, 2024 | prev | next [-]
n
%51 Very cool. QQ: How does this differ from Langtrace (https://www.langtrace.ai) / (https://github.com/Scale3-Labs/langtrace)?
*Key
A Areibman on April 29, 2024 | parent | next [~]
==in Some others have mentioned before, but there are actually several projects working on exactly this:
Su - :
* Aﬁg https://github.com/Arize-ai/openinference
com https://github.com/traceloop/openlimetry.
*Wid https://github.com/Scale3-Labs/langtrace
Open A patcher99 on April 29, 2024 | root | parent | next [~] =
*Gett Yup thats correct, Love as more tools come up! We though tried to follow the actual OpenTelemetry's Semantic Convention for GenAl, the others dont. ;
https Additionally none of these libraries "then"(Can check again) seemed to send the cost attribute which was what most of our user's mentioned, So we | [
added that.

We gq O\
invaly A kakaly0403 on April 29, 2024 | root | parent | next [~] ,;l
Let’s Langtrace core maintainer here. We capture input/output/total tokens for both streaming and non streaming across various LLM providers. For k\\w

streaming we calculate using tiktoken library as OpenAl does not show that with their outputs. Cost is calculated on the client side as it may keep p——
Checll changing. But all you need is the cost table for the Ilm vendor and you can get the cost for token usage —
Thanks for checking it out! ,

— ( ( =
Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News o~ \ \ |/ n
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Study of Al-Powered GitHub Projects on Hacker News

Understand the
impact and

i

Identify the trend Understand the

of each different developers
effectiveness of

promoting Al/LLM
project on Hacker
News

Al/LLM discussion community’s
and development receptions and
pattern responds on Al
projects

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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Research Questions

ﬂiﬁ What is the spread of Al/LLM projects on HackerNews?

What are the social reactions to HN GH-AIl stories?

What are the changes of activities in GitHub Al projects after
z being mentioned in HN?

RQ3

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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/)
Background & Related Works

%
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Related Works about Social Platforms, Hacker News, and GitHub Studies

Studies about Al/LLM on other platforms

e Study of discussions related to deep learning across
platforms such as Github and Stack Overflow (Han et
al., 2020)[1]

Studies based on HackerNews data

e Study of popularity dynamic in Reddit and Hacker News
(Stoddard, 2021)[2]

e Study of Reddit and Hacker News as modern news
aggregators for developers (Aniche et Al, 2018)[3]

e Study of Hacker News’s effectiveness in software engineering
research (Titus B et al, 2015)[4]

SP2024-07 | Faculty of ICT, Mahidol University
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Key Takeaway

HackerNews is a highly efficient and
reliable source of high quality
information

The trend of Al/LLM is different on each
platform so these platforms may need
to be studied separately.

1] Han J., Shihab E., Wan Z., Deng S., Xia X. (2020) “What Do Programmers Discuss about Deep Learning Frameworks”,

2] Stoddard G. (2021) “Popularity Dynamics and Intrinsic Quality in Reddit and Hacker News”, AAAI'21

3] Aniche et al. (2018) “How Modern News Aggregators Help Development Communities Shape and Share Knowledge”, ICSE '18
4] Titus B et al. (2015) “| heart hacker news”, FSE’15
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‘Used in RQ2

Sentiment Analysis
L Sentiment
: : : Text |
e A technique used to determine emotional towards Al
tone or attitude expressed in text I
This chatbot is the best | have tried. 1

e This work uses sentiment analysis to
determine HN community’s reception ChatGPT is getting worse every year. 1
towards Al GitHub project.

Have a nice day, everyone. 0

Examples of text and its sentiment towards Al

SP2024-07 | Faculty of ICT, Mahidol University
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Used in RQ2

Related Works about Sentiment Analysis in Software Engineering

Studies about Sentiment Analysis

Key Takeaway

1. Exploration of multiple sentiment analysis
models to software engineering (SE) dataset

(Lin etal.,, 2018) [1] These studies suggest we should

experiment with multiple

) . approaches for sentiment analysis.
2. Study of fine-tuned pretrained transformer PP y

models for sentiment analysis on SE dataset

(Zhang et al., 2020) [2]
We explored fine-tuned pretrained

transformer models and LLM.

3. Investigation of LLMs for sentiment analysis on
SE dataset (Zhang et al., 2025) [3]

[1] Lin et al. (2018) “Sentiment Analysis for Software Engineering: How Far Can We Go?”
SP2024-07 | Facu [ty of ICT, Mahidol U niversity [2] Zhang et al. (2020) “Sentiment Analysis for Software Engineering: How Far Can Pre-trained Transformer Models Go?”
[3] Zhang et al. (2025) “Revisiting Sentiment Analysis for Software Engineering in the Era of Large Language Models”
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Used in RQ3

Causal Inference

e Techniques to estimate the true effect of a
treatment while accounting external factors

e Answering whether “correlation implies
causation”

e E.8. propensity score matching (PSM), and
DIiD

Difference-in-differences (DiD)

e Compare changes before and after an
Intervention between the Treatment
group & Control group

e Must obey the Parallel Trend
Assumption (PTA)

e BACKGROUND & RELATED WORKS e RQ1- SPREAD

800 -
600 -
400 -

200

e RQ2 - REACTION e RQ3 - ACTIVITIES

Treatment occurs on the red dashed line
e.g. covid-19 occurs, policy change occurs

Orange: control group

Blue: treatment group i |
a 7
i —
| L—
[ o—
i i/ |
=6 -4 __—;2_ - (l) o 2 4 6
®PTA: both control and X: Time

treatment are parallel
prior to treatment event

Y: Unit of interest

Note: parallel does not mean perfectly identical trends,

SP2024-07 | Faculty of ICT, Mahidol University

only means the same expected trajectory
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Methodology Overview
Data Collection

Google BigQuery Hacker News Dataset j !
E > e Analysis result of HN story What IS the Spread Of
‘t > P(;arfor_m tergplqral an_alysis ——> and comment trends, and . o)
Retrieve HN stories (May 2022 - May 2024) ABE TP oSk Ksing L0 topics Al/LLM projects on HN
f v |
;”f HN GH Story and Comment Data / _
/ (24,650 stories, 52,245 comments) / - Wh . th
_ 4 dl are e
Filter for HN GH-AI stories and comments | HN GH-AI | Analysis Anatysls result
Compare Perform / Srome=od / reszlt of strong
,l, ' state-of-the-art sentiment f Con?,ment I of story and weak reactions t ¢
./ HN GH-AI Story and Comment Data 5’ sg:tglmsei:t i ana;ﬁ:ugeusstlng i Sentiment and reactions to
/ (2,195 stories, 4,476 comments) techniy e bechRiaes X (2,195 stories, { comment Perform statistical H N G H_Al
: 9 9 4,476 comments)/ sentiments test on sentiments
; .J .
stories?
E Google BigQuery GitHub Dataset j
__,| Retrieve stars, forks contributors, PRs, commits in v What are the
each repository Analvsi e S
y ysis results of the GH metrics: Perform
¥ — Perfg;r:lgit‘estrlcs — (1) Changes over time —> statistical test Changes Of activities
/ [ 2) Growth based on sentiment i C :
| Historical GitHub Metrics Data / (2) Grow ! o iEtes In GitHub Al
/ (1,814 repositories) /

projects after being |

mentioned In

Hacker News?
Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News _ | m
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Methodology Overview

Data Collection

Google BigQuery Hacker News Dataset j

v

Retrieve HN stories (May 2022 - May 2024)
v .

/ HN GH Story and Comment Data o o . .

v

Filter for HN GH-AI stories and comments
v

T e T For starters, our commonly used abbreviations:

/ (2,195 stories, 4,476 comments) /[
e HN GH-AI
n GitHub REST API = o GitHub projects submitted on Hacker News
v
—> Retrieve GH tag in each repository e Non-HN G H-Al
v ;
HN GH-AI GitHub tags data - . .
&3 enoatres — o GitHub projects not submitted on Hacker News

| Google BigQuery GitHub Dataset I
v

Retrieve non-HN GH-AI

—>» repositories (May 2022 -

May 2024)
* Y
-» Retrieve stars, forks contributors, PRs, commits in each repository
, + | | v
/ Non-HN GH-AI GitHub | HN GH-AI
/ Metrics Data /| GitHub Metrics Data
(2,147 repositories) | (1,814 repositories)

SP2024-07 | Faculty of ICT, Mahidol University
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Methodology Overview

E Google BigQuery Hacker News Dataset j
v

Retrieve HN stories (May 2022 - May 2024) . Analysis result of HN story
) Perform temporal analysis » and comment trends, and

, and topic modeling using LDA topics
/ HN GH Story and Comment Data /
/ (24,650 stories, 52,245 comments) /

v

Filter for HN GH-AI stories and comments

v

/" HN GH-AI Story and Comment Data /
/ (2,195 stories, 4,476 comments) [

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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i ) Our BigQuery story script accomplishes
Data Collection: Collecting HackerNews Data

the following:

[ Googie migquery Facker News pataset e Retrieved from May 2022 to May 2024

w @ Google o From 6 months prior to ChatGPT release

, Big Query
/ HN GH Story and Comment Data (Nov 30th 2022) to near-present

/ (24,650 stories, 52,245 comments)

¥

Filter for HN GH-AI stories and comments

v
[ HN GH-AI Story and Comment Data

/
’f
Iﬁ (2,195 stories, 4,476 comments) ’—— e Filtering by checking story URL for GitHub
repository URLs

Story Example

e Filter for stories with title containing our

predefined keywords related to Al/LLM
A Text generator: an Obsidian plugin that generates text using GPT-3

(OpenAI) (github.com/nhaouari) o e-g- uum», “Openai”, “nlp”, “Chatgpt”, etc. in
31 points by /b on Oct 19, 2022 | hide | past | favorite | 8 comments

Contains GitHub repository URL

the story title

will have 2 story datasets:
" e HN GH Stories
e HN GH-AI Stories

Contains keyword “openai” in the title

SP2024-07 | Faculty of ICT, Mahidol University
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Data Collection: Collecting HackerNews Data e Fetch comment details for each story

o Because story dataset contains only comment

E Google BigQuery Hacker News Dataset j IDs in each sto ry

v

Retrieve HN stories (May 2022 - May 2024) @ GOOQ'C o Crucial details include text, created datetime

v

Big Query

/ HN GH Story and Comment Data ;
/ (24,650 stories, 52,245 comments) /

/

‘ Filter for HN GH-AI stories and comments

/
|

HN GH-AI Story and Comment Data [

‘ | / (2,195 stories, 4,476 comments) ,—_ ® Cl‘lte ria.

o Excludes “dead”, empty comments
o Be adirect reply to the story discussion

(rather than a reply to another comment)

Comment Example

A

on May 11, 2022 | parent | context | favorite | on: Al-engineered enzyme eats entire plastic container...

I've always sort of thought that, given the amount of plastics that's in our oceans, together with a bunch of hungry microorganisms,
odds are eventually one will evolve that eats plastics and it will flourish. Prima facie this may even sound like a good development.

Except now you're faced with a world where plastics rot, not just the plastics we want to go away, but the plastics we want to stay
around. We use plastics in a lot of places where this would be a Bad Thing, such as electrical insulators.

SP2024-07 | Faculty of ICT, Mahidol University
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What is the spread of Al/LLM projects on HN?

Temporal Trend Analysis

e Analyze the frequency of stories and comments
posted over time
e Analyze the frequency of each title keyword in

stories over time

Additional analyses:
e #Days before HN submission distributions
e Relationship between HN poster and
GitHub repository owner based on HN

About section

About section on Hacker News

user: muehuhu
created: 9 months ago
Karma: 1

about: my profile might contain github username

SP2024-07 | Faculty of ICT, Mahidol University

Topic Modeling

Extract and interpret topics from the story titles using LDA model

o Preprocess story titles
e | emmatization, Stemming
e Remove frequent words (“Al”, “Show HN”) to emphasize

prominent themes

o Optimize parameters and evaluate using t-SNE
e Number of topics (by analyzing coherence scores)

e Learning rate and decay, coherence score, etc.

o e Train LDA model based on the optimal parameters
e For further evaluation of the LDA model’s performance
o Visualize & evaluate topic clusters using pyLDAvis to

cross-check for any overlapping themes
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RQ]_ What is the spread of Al/LLM projects on HN?

1600 T = GH Repository Creation Date
1400 =
1200 . . .
_ The majority of Al projects were
e 1990 submitted on Hacker News within 1 week
3 . . [ L)
g °% from their GitHub repository creation
L
600
400
200
0 s —— — —— e —
Q Q Q
N S S
#Days

Analysis of the Hacker News Posters and Posting Time

Observation 1: Majority of GitHub Al projects submitted on Hacker News
close to the time of their creation on GitHub

& & o _ e
r F 4 __::_;- r— —
f [ 7 e -
! 1 /
I ”: | . |
"
\ ] y 12
\ /
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h /
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RQ]_ What is the spread of Al/LLM projects on HN?

e Recent projects (2023 and

£ e Y R Same D
o A . e 2024)
j‘i’ ETICENSL I : o Submitted on fewer days
5000 o after their creation
)
=
EdOO
= e Projects created before
& 2023
Q

o Broader range of days
before submission date

GitHub Repository Creation Date

Time to HN submission vs. GH repo creation date

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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RQ]_ What is the spread of Al/LLM projects on HN?

“About” section on Hacker News

user: muehuhu

created: 9 months ago
Karma: 1
about: my profile might contain github username

Observation 2: At least 19% of the posters of HN GH-AI stories were
contributors to the GitHub project themselves, implying self-promotion

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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RQ1 Whatis the spread of Al/LLM projects on HN?

ChatGPT release date ChatGPT release date

@Q‘ [ HN GH Stories | | M HN GH Comments
HN GH-Al Stories | ~* | mm HN GH-Al Comments
Q 1 : ' ") 0
S i 9 :
-§ “ : g, '*3’0
o Q1 Q
& £ O
S S
b Q 1 Y Q)
o A0 o
0 ” 5 QQ )
E Q ! LD b
EP £ .
Z W
O | .
AD ’LQQ
¥ A Q . A Q » e
S N [\ Q N N [\ N N AD N > S AD N >
A o & & & & d& & v & ¢ & ¥ ¢ &
2 + 3 ¥ ¢ " 3 ¥ LA R A I A A
Stories Comments

Observation 3: HN GH-AI stories increased sharply after the ChatGPT release,
confirming the impact of the LLMs on Al projects

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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Language Model
LLM

Chatbot

ChatGPT

—— Artificial Intelligence
Al

Natural Language Processing
NLP

Gemma

Mistral

Cohere

OpenAl
Claude
Llama

Gemini

RER

REREE

1

H
o

Number of Stories

p—d
o

e BACKGROUND & RELATED WORKS

e RQ1- SPREAD

RQ1 What is the spread of Al/LLM projects on HN?

w
o

N
o

e RQ2 - REACTION

e RQ3 - ACTIVITIES

Observation 3: HN GH-AI stories increased sharply after the ChatGPT release,
confirming the impact of the LLMs on Al projects
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What is the spread of Al/LLM projects on HN?

t-SNE Visualization of Story Topics

e BACKGROUND & RELATED WORKS e RQ1- SPREAD e RQ2 - REACTION

e RQ3 - ACTIVITIES

Topic Top Terms

Interpretation

80
60
40+
~
c
S 20!
e
£
a O
(V8]
= v &
- 3
40 .
-60 f
—60 —40 =20 0 20 40 60

t-SNE Dimension 1

Tl openai chatgpt, code, Projects using OpenAl's models, eg.,
1lm, function ChatGPT

12 open, sourc, chatbot, Open-source chatbot projects and conver-
convers, llm sational modles

T3 1lm, chatgpt, openai, LLM implementations, including OpenAl
python, whisper tools like Whisper and ChatGPT

T4 chatgpt, plugin, ChatGPT plugins, command-line usage,
command, use, line and integrations

T3 list, ui, project, 1llm, Ul-driven projects and curated lists re-
chatgpt lated to LLMs and ChatGPT

T6 chatgpt, game, commit, Al-powered automation using ChatGPT
automat, llama including games and commuit reviews

T7 languag, model, Open-source language models, frame-
opensourc, llm, works, and LLM development
framework

T8 chatgpt, termin, 1lm, GPT alternatives, terminology, and model

gpt, altern

evaluations

Observation 4: HN GH-AI stories cover 8 types of Al/LLM applications that range

from LLM usage to model evaluations
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h 4

HN GH-AI Story and Comment Data
(2,195 stories, 4,476 comments)

e RQ1- SPREAD

e RQ2 - REACTION

Methodology Overview

Perform story and
comment

®

- GitHub REST API
v
> Retrieve GH tag in each repository
v

HN GH-AI GitHub tags data
(531 repositories)

Compare
state-of-the-art
sentiment
analysis
techniques

B

Perform
sentiment
analysis using
the best
techniques

HN GH-AI
Story and
Comment
Sentiment
(2,195 stories,
4,476 comments)

Step 1: Find the Best Sentiment
Analysis Technique

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News

sentiment and
reaction analysis

2.1-2.2

Analysis of story
and comment
sentiments and
reaction

Perform GH topic
cloud analysis

based on

sentiment

Analysis of GH

on sentiment

i)

= topic cloud based

e RQ3 - ACTIVITIES
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e RQ2 - REACTION e RQ3 - ACTIVITIES

Step 2: Analysis to Answer RQ2

RQZ2 What are the social reactions to HN GH-Al stories? 2.1
Analysis of
ndcomment___ HNGHA
Step 1: Find the Best Sentiment Analysis Technique > . Story and
sentiment
: Comment
analysis .
@ Sentiment
\
.
Compare Perform N GH-Al _
HN Al Story SOTA sentiment -
and Comment—» sentiment » analysis using —» Com):nent ,
Ground Truth analysis the best Sentiment Perform Analysis of
techniques technique » reaction o GH-AI.
et Story’s Social
k- 4 ) y Reaction
\.
HN GH-AI —» Perform GH Analysis of
HN GH-AI topic cloud .
Story and : : : GH Topic
GitHub Topic —> analysis ——
Comment Data hased Cloud Based
Data asc? on on Sentiment
sentiment
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RQZ2 What are the social reactions to HN GH-Al stories?

Step 1: Find the Best Sentiment Analysis Technique

Compare
HN Al Story SOTA
and Comment—» sentiment
Ground Truth analysis
techniques

e RQ2 - REACTION e RQ3 - ACTIVITIES

Perform
sentiment

SP2024-07 | Faculty of ICT, Mahidol University

» analysis using —»
the best
technique

\ 7' 3

HN GH-AI
Story and
Comment
Sentiment

HN GH-AI

Story and

Comment
Data
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Data Creation: Constructing Ground Truth

The ground truth dataset was constructed for

Step 1: Find the Best Sentiment Analysis Technique

1. 385 stories were uniformly sampled from

HN Al stories with a score =20

!

2. 385 comments were stratified sampling from

218 uniformly selected HN Al stories

385 is the minimum number of samples needed to have a

95% confidence level and 5% margin of error.

SP2024-07 | Faculty of ICT, Mahidol University

e RQ2 - REACTION e RQ3 - ACTIVITIES

Stratified Sampling Process
Stratified sampling 5 comments from 3 stories.

Sampled at least 50% (5/10)
of comments per story

Comment
0.5x 3 sample dataset
X
0.5x5
>
2.5

0.5x2
6 sampled
1 comments

10 comments
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Data Creation: Constructing Ground Truth

Labeling Process
Labeling 3 stories and 6 comments

sample dataset

3. Two human investigators labeled all sampled Comment @ @ Q
stories and comments independently 1 1 BB

!

4. Cohen’s kappa agreement between the two

Investigators was performed.

!

[
o
o

o 1 [
5. Investigators resolved disagreements and
o I B |
generated consensus labels
6 sampled L Consensus
comments labels

Output: Story & Comment Ground Truth

SP2024-07 | Faculty of ICT, Mahidol University
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RQ2 What are the social reactions to HN GH-Al stories?

@ Compared SOTA Sentiment Analysis Techniques

3 SOTA pretrained transformer models 1LLM
Twitter-roBERTa RoBERTa BERT GPT-40 mini
from CardiffNLP from Meta from Google from OpenAl

Used few shot
prompting
techniques

Fine-tuned using 5 fold cross validation and
Optuna to optimize the hyperparameters

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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' RQ2 /What are the social reactions to HN GH-Al stories?

e RQ2 - REACTION e RQ3 - ACTIVITIES

@ Compared SOTA Sentiment Analysis Techniques

Model Stories Comments
BERT 0.683 0.599
RoBERTa 0.724 0.681
Twitter-RoBERTa 0.733 0.709
GPT-40 mini 0.762 0.763

Select to perform

! sentiment

analysis
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RQZ2 What are the social reactions to HN GH-Al stories?

@ Perform Sentiment Analysis

* HN GH-Al stories and comments that had HTML
tags removed was feed into the prompt to GPT-

40 mini

e The output is HN GH-AI story and comment
sentiment dataset

SP2024-07 | Faculty of ICT, Mahidol University

12 I

Perform
sentiment
analysis using
GPT-40 mini

_ t

HN GH-AI
Story and
Comment
Sentiment

HN GH-AI

Story and

Comment
Data

‘Step 2: Analysis

to Answer RQ2 |
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RQZ2 What are the social reactions to HN GH-Al stories?

700
. B negative B negative
2004 _Sto_nes S I A I I I N N S | positive 600 - Comments | | | N I N N A N N positive
B neutral B neutral
()]
® *g-soo-
5 1501 e
& £ 4001
- O
g 5
2 100 .5300
= a
- i
> 200+
50 -
100
0 0-
% 43
v QO
> S

Observation 5: Hacker News community tend to be more positive than
negative towards stories related to Al project on GitHub.
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RQZ2 What are the social reactions to HN GH-Al stories?

700

B negative
positive
B neutral

Comments

w e 9y ()]
o o o o
o o o o

Number of Comments

N
o
o

100

Observation 5: Hacker News community tend to be more
positive than negative towards stories related to Al project on
GitHub. — { \
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RQZ2 What are the social reactions to HN GH-Al stories?

ChatGPT released date
I
I

Neg/Pos

2.0 Strng S .

~N
§ igviE 1.59 160 1.71 '1.48 1.8
. mM 16
8 g 146 1.49 1.48
>~ N 1.4
3 12
N v
-1.0 Weak HNeu
Comment

Month

Observation 6: Hacker News discussions show a few strong reactions in May
2022 and around ChatGPT’s release from Sept 2022 to Jan 2023.
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RQ2 What are the social reactions to HN GH-Al stories?

Story

Comment

Show HN: Developer
Friendly Natural
Language Processing

Huh, interesting. It gets POS tagging correct in a few edge cases
I've used to test other frameworks. Bookmarked!

Show HN: Chrome
extension to
summarize blogs and
articles using ChatGPT

Great job, | was doing it manually before! It would be nice if it
would be possible to continue chatting with chatGPT after the
summary. | always find it interesting to probe chatGPT about the

article after summarizing it

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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Data Collection: Collecting GitHub Topics data

2.3 Analysis of GH Topic Cloud Based on Sentiment

e GitHub topics of each repository in HN GH-AI stories
ggml-org / llama.cpp
were retrieved from GitHub REST API.

N
SO | LLM inference in C/C+ +
HN GH-AI topic cloud Analy5|s.of
) i . GH Topic
GitHub Topic » analysis —
Cloud Based
Data based on ;
i on Sentiment
sentiment
An example of GitHub topics from

\ A / ggml-org/llama.cpp repository

e 531 valid repositories with GitHub topics were
identified.

SP2024-07 | Faculty of ICT, Mahidol University
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RQZ2 What are the social reactions to HN GH-Al stories?

2.3 Analysis of GH Topic Cloud Based on Sentiment

database N1c¢ a551stant Chatb‘)tpluglndatasclence ae ; apex

pigscon a g e ge N-a l 04_, python-module  deepfakes

language model nextjs14
agl hu ingface .
developer tooll]_amaz Y3 g . .|_J fU adversarial-examples chatgpt4
Yatariil gptBSturbo ( dsa-practice

aqunomous agent

i1sper auto- gpt ai-aps ap]_ gemlnl

n

chatgpt-app

S

llamacpp,  finetu

conversational-bot

l a a1 assmtmtc Op % lOteineofg‘Ti 8 |—| | e -
M l eV : U) leetcode-solutions kudoal
GJ ata . functloncall g_ l_eet_code el erceice
typescript .os Cunttitims
Q_ | C'U conversational-aife rank-soll
C multlmodal ér” | Tgolang O ma dsa-algorithm 5995+ 1 library
GitHub Topic Cloud Exclusive to Positive Sentiment Repositories GitHub Topic Cloud Exclusive to Negative Sentiment Repositories

Observation 7: GitHub topics exclusive to positive-sentiment projects include Al tools such as ‘llama’ and
‘whisper’. Negative-sentiment projects are about impersonation or replacing humans. |
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Methodology & Results for RQ3

%
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]

[ Google BigQuery GitHub Dataset

v
Retrieve non-HN GH-AI

e RQ1- SPREAD

e RQ2 - REACTION

|
HN GH-AI -
| Story and |’
Comment ’
Sentiment ,'
| (2,195 stories, |
| 4,476 comments)__
! |

l

Perform metrics | _

Analysis results of the GH metrics
(1) Changes over time
(2) Growth based on sentiment

Methodology Overview

Analysis results from statistical

—>» test and causal inference on

metrics

» repositories (May 2022 -
May 2024)
* Y
Retrieve stars, forks contributors, PRs, commits in each repository | | [T analysis
v
/’ Non-HN GH-AI GitHub | f HN‘LGI-I-AI / v
- Metrics Data / | GitHub Metrics Data L—
/ (2,147 repositories) | / (1,814 repositories) |

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News

e RQ3 - ACTIVITIES
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Data Collection: Collecting Historical GitHub Metrics Data

/ HN GH-AI Story and Comment Data L
/ (2,195 stories, 4,476 comments) L

Q Google

Big Query

| Google BigQuery GitHub Dataset I
v

Retrieve non-HN GH-AI

—>» repositories (May 2022 -

May 2024)
+ Y
-» Retrieve stars, forks contributors, PRs, commits in each repository
, v | | v
/ Non-HN GH-AI GitHub | HN GH-AI
-' Metrics Data / | GitHub Metrics Data ——
(2,147 repositories) | (1,814 repositories) |

SP2024-07 | Faculty of ICT, Mahidol University

For non-HN GH-AI (For RQ3): For HN GH-AI:
e Collect a list of Al projects
from GHArchive (BigQuery * Already contain GitHub
dataset) repository URLs in the story
e Filter out overlaps with HN dataset previously.

projects using URLs from the
HN GH-Al dataset

\ﬂ_J

Then retrieve monthly metrics for both non-HN GH-Al and HN GH-
Al repository URLs
o Accumulate on each day in each month to obtain monthly

metrics
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

&

< 20 m

‘E 151 é

S =

£10 g

2 2 Observation 7: GitHub Al projects
- on Hacker News received an

increase in activity on stars and
forks shortly after the release of
ChatGPT.

(d) Commits (e) Pull Requests 2
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

p=0.0Z211 = _ p=0.003/ X ___ p=0.0000 X
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@ 600
S
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- L S |
-§ o & 400
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e RQ3 - ACTIVITIES

What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Potential Impact of Hacker News Exposure

Metric changes based on sentiment on Hacker News

1814 stories

Remove duplicate s T

T

2195 stories
4476 comments

Submission

GitHub link data

GitHub metrics

~ Group comment and
—> remove no comment —> 934 stories —>

Calculate average
Positive Neutral
>= 0.5 in between

=

934 stories

stories

Merge data

within 5 months
after HN

SP2024-07 | Faculty of ICT, Mahidol University

collection

l

(Categorized)

Categorize & Outline removal

l

619 stories >

Visualization
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

20 171
. Al projects with Neutral sentiment

: Al projects with Positive sentiment

B Al projects with Negative sentiment

Stars Growth
50 ST T 15 TooT .
40 D T Observation 8: the positive group
a0 ] { T | ] generally have more metrics growth or
| : 11— .
fz ol ol ol Jh S la—tz Il & changes than the negative group and
, N T , - . B B the group after their projects
m1T m2 m3 m4 mbd m1 m2 m3 mé4 mb

have been submitted on Hacker News -
Commits Growth PRs Growth y a a al

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News e e : N \ | / E
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Summary

What is the spread of Al/LLM
projects on HN?

What are the social reactions
to HN GH-AI stories?

What are the changes of
activities in GitHub Al projects
after being mentioned in HN?

Al developers actively promoted their Al GitHub
projects on Hacker News

These Al GitHub projects usually receive positive
responses.

These projects gain more popularity with an
increasing number of GitHub stars and forks, after
Hacker News submission.

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News
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* INTRODUCTION * BACKGROUND & RELATED WORKS

Research Questions

mﬁ What is the spread of'AlI/LLM projects on HackerNews?

What are the social reactions to HN GH-AI stories?

What are the changes of activities in GitHub Al projects after
being mentioned in HN?

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News

* INTRODUCTION « BACKGROUND & RELATED WORKS * RQ1 - SPREAD * RQ2 - REACTION

Methodology Overview

Data Collection
Pl satyais Analysis result of HN story

| Google BigQuery Hacker News Dataset |
v —
|and topic modeling using LDA and comment trends, and

Retrieve HN stories (May 2022 - May 2024) topics

'

HN GH Story and Comment Data
(24,650 stories, 52,245 comments)

¥ : . .
Filter for HN GH-AI stories and comments HN GH-AI Analysis AUV rege
) Compare Perform Story and ek of strong
) l‘ state-of-the-art | sentiment Comment of story and weak reactions
HN GH-AI Story and Comment Data l T e [T eusna™  Sentiment | and
(2,195 stories, 4,476 comments) tech ";{IU o techniques (2,195 stories, comment Perform statistical
4,476 comments) sentiments test on sentiments
| Google BigQuery GitHub Dataset |
. )
Retrieve stars, forks contributors, PRs, commits in :
each repository Analysis results of the GH metrics: Perform

Perform metrics (1) Changes over time ——» statistical test

¥ analysis (2) Growth based on sentiment on metrics
Historical GitHub Metrics Data

(1,814 repositories)

Social Media Reactions to Open Source Promotions: Al-Powered GitHub Projects on Hacker News

* RQ3 - ACTIVITIES

What is the spread of

Al/LLM projects on HN?

What are the
social §
reactions to
HN GH-AI
stories?

What are the
changes of activities
in GitHub Al
projects after being

mentioned in
Hacker News?

* INTRODUCTION * RQ3 - ACTIVITIES

+ BACKGROUND & RELATED WORKS * RQ1- SPREAD * RQ2 - REACTION

{o)} What is the spread of Al/LLM projects on HN?

1600 GH Repository Creation Date

1400 } .

1200 : . @
. The majority of Al projects were
g 100 f submitted on Hacker News within 1 week
=
g 800 b from their GitHub repository creation
% 600

400

200 / Sk

0 — —
Q (LQQ leQ Q,QQ Q}QQ)

#Days
Analysis of the Hacker News Posters and Posting Time

Observation 1: Majority of GitHub Al projects submitted on Hacker News
close to the time of their creation on GitHub

* INTRODUCTION * BACKGROUND & RELATED WORKS * RQ1 - SPREAD

RO2 What are the social reactions to HN GH-Al stories?

‘2.1 Analysis of HN GH-AI Story and COmet-'sentim_ent

* RQ2 - REACTION * RQ3 - ACTIVITIES

1 700
. B negative = negative
Stories sitive Comments -
2001 P 600 positive
| Emm neutral s neutral
g £ 500
- @
5 150 £
& E a00
o [V
£ 100/ 2 300
E 2
-
z §
2 200
501
100
e o O O O @ & & & O & O & .
& & S & & g 8 &
P S S M. s s ' sl i 1."9 o L | S
A U A A ST A AT A A P DT P P

Observation 5: Hacker News community tend to be more positive than
negative towards stories related to Al project on GitHub.
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What are the changes of activities in GitHub Al projects SRR

Blue: treatment group

after being mentioned in Hacker News?

600 -

L. Validate pre-treatment
Causal Effects of Hacker News Submissions: slopes and means

400 A

Answering whether submission on Hacker News yield increased metrics — P
200 1 1

~
VA

-6 —4 =3 0 2 4 6
Months Relative to HN Submission

(1) Validate parallel trend assumption

Further verify PTA using pre-treatment slopes and pre-

treatment means (balancing test) DiD Model
Yit = a + By - post_treatment,, | [ - treatment;; |
5 : . : 33 - (post_treatment,, X treatment;,) + ¢;
(2) Perform Difference-in-Difference (DiD) : ,_ ) ¥ G

Capture short-term “momentum effects”
Aligning HN submission months using month O as a

reference point between treatment and control groups Lagged DiD Model
~ Staggered DiD technique };f = ¢ 1 .,1"?;1 - poOst_treatment,, | »{'_) - treatment;; | Takes |nt0 account the
previous Iteration
By - (post_treatment,, x treatment;, ) + v - Y; ¢ 1 | € (month)
Both results must agree to consider the metric’s increase as Isolates only the persistent long-term eﬁect&) -
a strong causal evidence. (Robustness check)
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Causal Effects of Hacker News Submissions:
(1) Validate Parallel Trend Assumption

SP2024-07 | Faculty of ICT, Mahidol University

Matching final result

Metric Number of Project Pairs
Cumulative Commits 35
Cumulative Forks 73
Cumulative PRs 41
Cumulative Stars 43
Monthly Active Contributors 93

e From a pool of
o 163 treatment repositories (HN)

o 2,147 candidate control repositories (non-HN)
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Causal Effects of Hacker News Submissions:
(1) Validate Parallel Trend Assumption

Visualizations further confirmed that
pre-treatment metrics are parallel

——— N—

7 H="= treatment
—e+— control

& ---- HN Submission (T=0)
é 5 - Confirmed that all metrics satisfy at least one of the following:
S 2 e Insignificant p-value for pre-treatment means
‘g"‘ —— | e Not substantially different pre-treatment slopes
o S S (See appendix for the full results)

2 J

Months Relative to HN Submission
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DiD PTA Relative Metrics

:
|
1754 treatment :
—es— control E
1501 ~~—- HN Submission (T=0) :
|
0 \
% 125+ l 5
el : —
|
g 100 - : /./
8 | -
- | |
R ] =3
g " i/'/
|9
201 /?
|
® | .________.________.___——-—4
25 T 3 .___-—iﬂ:::':-_—-_—-'—zf' —ﬁt__ﬂ_—_-. ?
T |
|
-6 —4 -2 0 2 4 6
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Months Relative to HN Submission

(¢) Cumulative Forks

e RQ3 - ACTIVITIES
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DiD PTA Relative Metrics

—e— treatment i
8001 —+— control i
==== HN Submission (T=0) :
|
" :
© 600 - ! |
a :
v : e @
2 | o/.
o — |
2 400+ : e
|
g : ././
O :/
200- ¢
/]
| - .
® a 4 @ + ¢ 't
& & ® o :
0+ : : : } , ' '
-6 -4 -2 0 2 - 6

Months Relative to HN Submission

(e) Cumulative Stars
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DiD PTA Relative Metrics

24— treatment i
—e— control i
~=== HN Submission (T=0) i
0 O —
S :
- | I ]
:g 5 ) i \./ \
= |
c l )
o ®
UI 4 - __ | ./ i \
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2 I
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I
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:
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Months Relative to HN Submission

(a) New Monthly Active Contributors

e RQ3 - ACTIVITIES
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DiD PTA Relative Metrics

160 T — treatment E
~—es— control i
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-==- HN Submission (T=0) E
" |
=120 | [
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8. 100 | —
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Months Relative to HN Submission

(b) Cumulative Commuits
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DiD PTA Relative Metrics
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Months Relative to HN Submission

(d) Cumulative Pull Requests
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Causal Effects of Hacker News Submissions:
(2) Difference-in-difference results

Metric DiD p Lagged DiD p Verdict
Cumulative Stars 299.67 0.0000 30.12 0.0141  Strong Evidence
Cumulative Forks 55.12 0.0000 2.87 0.0415 ? Mixed Evidence
Cumulative Commits  35.44 0.0000 0.71 0.6645 ? Mixed Evidence
Cumulative PRs 30.56 0.0023 2.65 0.0002 ? Mixed Evidence
New Stars 38.35 0.0003 35.71 0.0018 v Strong Evidence
New Forks 7.69 0.0000 4.73 0.0009 v Strong Evidence
New Commits 3.46 0.1731 1.88 0.5476 x No Effect

New PRs -0.02 0.9862 -0.58 0.4057 x No Effect

New Contributors 1.08 0.0161 -0.03 0.8571 ? Mixed Evidence

e Visibility gains are
caused by Hacker
News submission
(incl. stars and
forks)

e No causal effects
on development
boost (incl. commits

and PRs)

Observation 10: The submission of Hacker News contribute to direct repository stars and forks growth.

SP2024-07 | Faculty of ICT, Mahidol University



e INTRODUCTION e BACKGROUND & RELATED WORKS e RQ1- SPREAD e RQ2 - REACTION e RQ3 - ACTIVITIES

=

Conclusion

%

SP2024-07 | Faculty of ICT, Mahidol University ff fjfw&\g&
P N\ |



e INTRODUCTION e BACKGROUND & RELATED WORKS e RQ1- SPREAD e RQ2 - REACTION e RQ3 - ACTIVITIES

Observations

P_—_-___________________--____-________W

1: Majority of GitHub Al 2: At least 19% of the posters of 3: HN GH-Al stories 4: HN GH-AI stories cover |
projects submitted on HN GH-Al stories were increased sharply after the 8 types of Al/LLM I
Hacker News close to contributors to the GitHub ChatGPT release, applications that range I
the time of their project themselves, implying confirming the impact of from LLM usage to model
I creation on GitHub self-promotion the LLMs on Al projects evaluations I
h____________——____________________-___-l
5: Hacker News community 6: Hacker News discussions 7: GitHub topics exclusive to positive repository
tend to be more positive than show a few strong reactions in includes Al tools such as ‘llama’ and ‘whisper’,
negative towards stories May 2022 and around whereas tools such as ‘chatgpt4’ and
related to Al project on ChatGPT’s release from Sept ‘conversational-ai’ were more frequently linked to
GitHub. 2022 to Jan 2023. negative sentiment.
P______—____—_--________-_—__-_____—___\
8: GitHub Al projects on Hacker 9: The positive group generally have more 10: The submission of Hacker |
News received an increment of metrics growth or changes than the News contribute to direct I
activities on stars and forks negative group and the neutral group after repository stars and forks I
shortly after the release of their projects have been submitted on growth. '
| ChatGPT. Hacker News ;
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Implications

Implication for SE researchers

e This study introduces Hacker News as another valuable source of

information for empirical software engineering research.

Implication for Al developers

e This study show that Hacker News community is quite supportive of Al/LLM

projects which can serve as an effective mean for Al developers to promote their

projects to gain attraction and further increase their project popularity.
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Keywords used for data collection

e Major keyword categories
Artificial Intelligence

= (1) frequent Al/LLM-specific terms e.g. “ai”, “nlp”,

Natural Language Processing

“openai” [1]
= (2) additional keywords related to recent LLM models m E
e.g. “claude”, “llama”, “gemini”, etc. [2] NLP OpenAl

Language Model

[1] “Machine Learning Glossary,” Google for Developers. Accessed: Nov. 17, 2024. [Online]. Available:

https://developers.google.com/machine-learning/glossary

[2] S. Minaee et al., “Large Language Models: A Survey,” Feb. 20, 2024, arXiv: arXiv:2402.06196. doi:
10.48550/arXiv.2402.06196.
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HN GH-AI stories topic number evaluation

For topic modeling using LDA.

UMass Coherence Score Per-topic Coherence Statistics
(Lower = better)
-=20.2
o 0.80+
- ¥
5 —20.3; o 0.781
§ -20.4 g 0.761
o 2074
2 _ 72051 O ol —— Mean
8 . Range
-20.61 2 a 6 8 10 12 14 16 18 20
2 4 6 8 10 12 14 16 18 20 Nutibar; SE RS
Number of Topics Log Perplexity

(Lower = better)

NPMI Coherence Score
(Higher = better)
0.7801 -8.0
2
o 5
8 0.775 285
v 1]
v > —9.0
S 0.770 9
2 -9.5
S 0.765 1 ! ! ! . ! v . . ‘ :
2 4 6 8 10 12 14 16 18 20
Number of Topics _
2 4 6 8 10 12 14 16 18 20 ..-.-;-':;'
Number of Topics :::f;:"
Topic Diversity l-\.'l
Higher = more diverse topics | |
0.85 (Hig pics) 1§
1]
s 0.801
v
v
oy
? 0.751
7]
2
(s}
0.701
2 4 6 8 10 12 14 16 18 20
Number of Topics 4 /
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LDA additional parameter terminology

e learning_decay e alpha (Document-topic prior)
o Controls how quickly the learning rate decreases during o Prior for document-topic distribution i.e. distribution of
training. words per topic
o 0.7: Balanced decay—adapts to data while stabilizing o 'auto': Learns asymmetric topic weights (some topics
reasonably fast. dominate).
e iterations e eta (Topic-word prior)
o Number of passes over the data. o Prior for topic-word distribution.
o 30: Moderate; may need more for larger datasets or finer o 'auto': Learns asymmetric word weights (key words per
topics. topic stand out).
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Ground Truth Dataset: Cohen’s Kappa coefficient

e Cohen’s kappa agreement between the two

investigators was performed:

o 0.626 for comments and 0.719 for stories indicating a

substantial agreement
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Fine-tuning process

Trial 1 sentiment

fold 1
Hyperparameters fold 2

weighted F1
weighted F1

e |earning rate
5 fold 3 weighted F1 » 2VErage
e Batchsize —* weighted F1
e otc. fold 4 weighted F1
+ fold 5 weighted F1 _

maximize

\ optimize

OPTUNRA

objective value
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Prompting LLM process

Ground input output Predicted
Truth ﬁ Labels
-1 A few-shot prompt: Output -1
T Please perform Sentiment Classification Headline: InboxZero — Al based
task email Inbox
Label: O
Headline: ... Reason: The headline presents an weighted
0 a Label: 1 Al-based email management tool ﬁ g
Reason: called Ir?bonero With(?l.ft F1 score
expressing a clear positive or
Headline: {headline_input} negative sentiment towards Al
Label:
Reason:

feedback
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RQZ2 What are the social reactions to HN GH-Al stories?

1. Analysis of HN GH-AI Story and Comment Sentiment

e Using an area stack to plot each sentiment (negative, neutral, positive) of HN GH-AI
stories and comments over time.

2. Analysis of HN GH-AI Story’s Social Reaction

e Relationships were defined:
o Negative/Positive Comment - Strong Reaction
o Neutral Comment » Weak Reaction
e These reactions were averaged and plotted by month over time using a heat map.
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RQZ2 What are the social reactions to HN GH-Al stories?

3. Analysis of GH Topic Cloud Based on Sentiment

e Sentiment of each repository is defined by its average comment sentiment:
o Average comment sentiment > 0.5 » Repository is considered to be positive
o Average comment sentiment <-0.5 » Repository is considered to be negative

e GitHub topics were preprocessed by normalizing topics with typos or equivalent
meanings into a unified form.
o Ex. ‘large-language-model) ‘large-language-models’, and ‘llms’ - ‘llm’

e Duplicate topics in the same repository were removed.
mistral

llam!:llm al

cohere

e Word clouds were used to visualize frequency of GH topics in each sentiment
(negative or positive).
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Additional Analysis of GH Topic Cloud Based on
Sentiment

Word Cloud in Positive and Negative Repositories (Not Exclusive).

llamacpp o plug : o Chatgpt apl dsa _practlce llm-eval hatgpt- ap A Waltllst

gp a l“ act =} a L S

anguage model ]s " aS__)lC at jt gpt4 react v
: robustness Pyl

m

‘copilot evalllamaz agentllm eval g1 -agent stable-diffusion O p e n a :I_chat

‘code-g G-
hacktoberfest benchmark t 2
ag1 gen all ot fml l hroplc Chag-thtapl " Opensou rceChatgpt plugln %

gemlnl geminli-pro al i 0 awesomeal assmtant. b B
gWhlSper - flnetunlng l haln hathOberfeSt dlleetcode

omputerv1s

gpt3p Tr ?ngc 5 leqtcode solutions
g0 vulnerabi 1ty scanners g au OnomOUS a en ;, ( ‘1| . nextjs14 U
g _ollama n p database ® t3§urbo : 5 Jnngehbin *dsa-alg OF;,QP%L :ncgbemngha ckerran k i
c gp 147 :O ena lml m- ops ¢ hackerrgnk solutions. A Versarlal attacks /
g .rag .z functioncall.” richa t o fLasidex " ;[D |
(Uvsco:e gn typeCh§gPCt Prl-ugllzpt romp hOStenglpgdeer[Tu]e-ng ! e.“-tj ED]_]_rn obgeBabl]_lt pppython mOdUle deep eS
GitHub Topic Cloud in Positive Sentiment Repositories GitHub Topic Cloud in Negative Sentiment Repositories
/S S
/ 4,-?"{) " fﬂt,ﬁ"
- S t{ ( g}ffy»
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Additional Analysis of GH Topic Cloud Based on
Sentiment

e Comments in positive repositories
o Show enthusiasm for projects applying Al tools
o Describe the project as ‘desirable’, ‘needed’, ‘useful’, and

‘full of potential’

e Comments in negative repositories
o Stem from dissatisfaction with LLM performance

o Concerns about their potential to replace human workers
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Sentiment-Metric with Outliers

3000 - 5

2000 -

1000 - O
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What are the changes of activities in GitHub Al projects

after being mentioned in Hacker News?

GitHub Metrics Changes

Visualizing the Historical metrics dataset

Using our historical GitHub metric dataset
e Filter outliers using IQR prior to plotting
o Due to potential volatility and skewness i.e.
not normally distributed
e Excluded entries where all metrics were O
o To reduce the chance of metrics from being
skewed towards O

Then visualize metric changes in each month
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DiD terms and definitions

* Y.:: The outcome metric (stars, forks, etc.) for repository ¢ at time ¢
* «: Baseline average outcome for control repositories pre-treatment

* treatment;;: Binary indicator (1 = repository was submitted to HN. 0 = control

repository)

* post_treatment,,. Binary indicator (1 = time period after HN submission, 0 = be-

fore)
* [3;: Time trend effect (shared by both treatment and control groups)
« [3,: Pre-existing difference between treatment vs. control groups
 [33: Causal effect of HN submission (difference-in-differences estimator)

* ¢;;: Unexplained variation (measurement error. idiosyncratic factors)

SP2024-07 | Faculty of ICT, Mahidol University
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DiD Model

Yit

o + [ - post_treatment,, | [Jo - treatment;; |

3 - (post_treatment,, X treatment; ) | ¢;,

Captures short-term “momentum effects”

Lagged DiD Model Takes into account the

Yie = @+ Py - post_treatment,, | [ - treatment; previous iteration

By - (post_treatment,, x treatment;,) + v - Y3, 1 | (,-,| ]

Isolates only the persistent long-term effect
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What are the changes of activities in GitHub Al projects

after being mentioned in Hacker News?

Causal Effects of Hacker News Submissions:

To perform DiD, need to establish parallel trend assumption 1o Orange: control non-HN group

(PTA) Blue: treatment HN group

e |.e. metrics prior to treatment (HN submission) must have a 600 -

similar pre-treatment trajectory
400 -

\

200 1

O g e e e e e e e ]

l
[
|

N

Issue 1: non-HN GH-AI projects lack HN submission date —

I

(=)}

I

ey

(I
N

O hm-

e Cannot compare pre-treatment metrics directly

FAPTA: both control and treatment are parallel

prior to treatment event: HN submission month
Issue 2: each treatment repository can be submitted on HN at

different dates

e Cannot mark treatment event date directly for every entries :
Y Y Need to match each treatment repository (HN)

with each control repository (non-HN)
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What are the changes of activities in GitHub Al projects SRR
Blue: treatment group Month O aligned
together as a

reference point

after being mentioned in Hacker News?

600 -

e e e ]

Causal Effects of Hacker News Submissions: 0o/ Month -6to Month -1 &)
(1) Matching Treatment-control repository pair A A _y
200 1 -
Similarly, only use treatment HN GH-AIl containing 6 months activities /
before/after HN submission to ensure sufficient activities. - 4 2 o0 2 4 :
Months Relative to HN Submission
Process HN GH-Al dataset into relative months, and align all o

repositories together using month O as a reference point For each treatment repository, find control repository whose

E.8. “month -6” denotes 6 months before HN submission pre-treatment metrics are most similar

month (month O) ¥.Can now use HN submission l.e. vectors yield the most similarity based on our criteria

date as a common treatment event

v non-HN GH-AlI’s can now reference its

partner treatment repository’s month O

oConvert each HN GH-AIl repository metrics from month -6 to Each pair must satisfy the following:
month -1 into a vector e Cosine similarity (threshold=0.8)

e Euclidean distance (limit=20)
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Causal Effects of Hacker News Submissions:
(1) Matching Treatment-control repository pair

Methodology Recap Matching final result

e Pair each treatment repository (HN) with a control Metric Number of Project Pairs

repository (non-HN)

Y]
_n

Cumulative Commuits

e Most similar cumulative metrics 6 months before HN Cumulative Forks
Cumulative PRs

Cumulative Stars

Monthly Active Contributors

|

(0 (50 = (0

submission month (month 0)

Matching criteria:
e Cosine similarity (threshold=0.8) e From a pool of
e Euclidean distance (limit=20) o 163 treatment repositories (HN)

o 2,147 candidate control repositories (non-HN)
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Future works

e Replicate and extend our analysis to other platforms

e Extract HN comments’ qualitative feedback and evaluate their values
to developers

e Look into which aspects are viewed favorably or unfavorably by
implementing aspect-based sentiment analysis

e Extend Difference-in-Differences (DiD) to examine longer-term effects

e Understand the intent behind promoting a project on Hacker News
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What can | help with?

Introduction - Al and LLM

Gemini Models

e Among these is generative Al such as Large
Language Model (LLM) - comprehend and generate

human language texts [2]

o e.g. OpenAl’s ChatGPT [3] and Google’s Gemini [4]

[2] “What is a large language model (LLM)?” Accessed: Nov. 19, 2024. [Online]. Available:
https://www.cloudflare.com/learning/ai/what-is-large-language-model/

[3] “ChatGPT.” Accessed: Aug. 02, 2024. [Online]. Available: https://openai.com/chatgpt/

[4] “Gemini - chat to supercharge your ideas,” Gemini. Accessed: Nov. 19, 2024. [Online].
Available: https://gemini.google.com
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Introduction - Al and LLM

e Artificial Intelligence (Al) - Simulation of human

intelligence to learn and think [1]

o |.e., toaccomplish tasks like humans, including speech recognition,

classification, sentiment analysis, etc.

e Among these is generative Al such as Large
Language Model (LLM) - comprehend and generate

human language texts [2]

o e.g. OpenAl’s ChatGPT [3] and Google’s Gemini [4]

SP2024-07 | Faculty of ICT, Mahidol University
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What can | help with?

)

Gemini Models

[1] “What Is Artificial Intelligence (Al)? | Google Cloud.” Accessed: Nov. 19, 2024. [Online].
Available: https://cloud.google.com/learn/what-is-artificial-intelligence

[2] “What is a large language model (LLM)?” Accessed: Nov. 19, 2024. [Online]. Available:
https://www.cloudflare.com/learning/ai/what-is-large-language-model/

[3] “ChatGPT.” Accessed: Aug. 02, 2024. [Online]. Available: https://openai.com/chatgpt/

[4] “Gemini - chat to supercharge your ideas,” Gemini. Accessed: Nov. 19, 2024. [Online].
Available: https://gemini.google.com
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¢ AudioCraft

() audiocraft_docs Ipassing] () audiocraft_linter [passing!

Al projects examples
# BibiGPT: one-Click Al yfor deep learning research

aft contains inference and

- Summary fOI‘ AUdiOlVideo & -the-art Al generative models
G

" g | RUPSITREERN W I SR AudioGen and MusicGen.
« AudioCraft : a library for audio , ng Content
SO it el ¢ PrivateGPT

Sl

processing and generation with

; , , GITHUB TRENDING be and Bilibili videos with .9, PyTorch 2.1.0. To install
rning. 4] & i : ing:
dee P lea g o WRapositofy OF The Oy It also works for Podcasts, dllowing:
S 2 ‘ = : . ok videos, and more.
® Bl b I G PT . Al d rlve n V I d eo a n d () tests m Documentation 'check it PrivateGPT "534 online.

earn with ChatGPT, your have torch installed (&

on! (formerly BiliGPT)

epresentative".

audio summarizer e e
e PrivateGPT : a private and o stuptools wheel

n Browser extension:

secure version of the GPT
language model.[3]

NE—RBE4E &%

AP\ T |!:: !!::

PrivateGPT is a production-ready Al project that allows you
to ask questions about your documents using the power of

=ldel= =lalailFTal=N\VilaTal= AYi 2AVi=lalial =lak= a A ala

[1] "Gartner Poll Finds 55% of Organizations are in Piloting or Production Mode with Generative Al,” Gartner. Accessed: Nov. 21, 2024. [Online]. Available:
https://www.gartner.com/en/newsroom/press-releases/2023-10-03-gartner-poll-finds-55-percent-of-organizations-are-in-piloting-or-production-mode-with-generative-ai

“PrivateGPT”. Accessed April. 5 [Online]. Available: https://github.com/zylon-ai/private-gpt
[2] “P teGPT". A d April. 28 2025 [Online]. Available: https://githut (zyl / t t

[3] “BibiGPT: one-Click Al Summary for Audio/Video & Chat with Learning Content”. Accessed Apr. 28 2025 [Online]. Available: https://github.com/JimmyLv/BibiGPT-v1
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Background & Related works outline

e Social platforms, Hacker News and Software Engineering
e Sentiment Analysis & LLMs

e Causal Inference, Diff-in-Diff, Parallel Trend Assumptions
(PTA)
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GitHub & GitHub API

GitHub REST APl documentation

e Platform to host projects as well as offering version control, Bl oo
collaboration, and project management

Start here Popular What's new
o Provides GitHub API to retrieve repository data, including metrics e.g. no.
stars/forks [1]

GitHub REST API for retrieving repository metrics [1]

Why GitHub? ___

oo 0

Packages

% Snowflake Al Research ¥

Contributors 10

e Popular among developer community and filled with various

Latest News

software development projects and open-source projects [3] pEra— *fQ*P00T @
©0:
e The repositories on GitHub are well documented and GCP’s _— | Languages
BigQuery GHArchive allows repository data to be retrieved Hatois, ' prvon
efﬁciently Overview

The is conducting open, foundational research to advance the field of Al while making

enterprise Al easy, efficient, and trusted. This repo contains several artifacts to help efficiently train and inference

Example of Al GitHub open-source project [2]

[1] “GitHub REST APl documentation ¥ Accessed: Nov. 22, 2024. [Online]. Available: https://docs.github.com/en/rest?apiVersion=2022-11-28
[2] “Snowflake Al Research” Accessed: Nov. 22, 2024. [Online]. Available: https://github.com/Snowflake-Labs/snowflake-arctic

[3] K. D. staff GitHub, “Octoverse: The state of open source and rise of Al in 2023,” The GitHub Blog. Accessed: Nov. 21, 2024. [Online]. Available: https://github.blog/news-insights/reseapch/the-state-of-epen-
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Related Works about Social Platforms, Hacker News, and GitHub Studies

Studies about Al/LLM on other platforms

e Study of discussions related to deep learning across

platforms such as Github and Stack Overflow (Han et Key Takeaway

al., 2020)
o Han J., Shihab E., Wan Z., Deng S., Xia X. (2020) “What Do
Programmers Discuss about Deep Learning Frameworks”, HackerNews is a h[gh[y efficient and
Studies based on HackerNews data reliable source of high quality
information

o Study of popularity dynamic in Reddit and Hacker News

o Stoddard G. (2021) “Popularity Dynamics and Intrinsic Quality in Reddit and Hacker
News”, AAAI'21

The trend of Al/LLM is different on each
o Study of Reddit and Hacker News as modern news platform so these platforms may need
aggregators for developers .
to be studied separately.

o Aniche et al. (2018) “How Modern News Aggregators Help Development Communities
Shape and Share Knowledge”, ICSE '18

o Study of Hacker News’s effectiveness in software engineering
research

o Titus B et al. (2015) “I heart hacker news”, FSE’15
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Sentiment Analysis

e Atechnique used to determine emotional tone or
attitude expressed in text

Studies about Sentiment Analysis

e Exploration of multiple sentiment analysis models to software

engineering (SE) dataset
o Linetal. (2018) “Sentiment Analysis for Software Engineering: How Far Can We
Go?”

e Study of fine-tuned pretrained transformer models for sentiment

analysis on SE dataset
o Zhang et al. (2020) “Sentiment Analysis for Software Engineering: How Far Can Pre-
trained Transformer Models Go?”

e |nvestigation of LLMs for sentiment analysis on SE dataset
o Zhang et al. (2025) “Revisiting Sentiment Analysis for Software Engineering in the
Era of Large Language Models”
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Key Takeaway

These studies suggest we should
experiment with multiple
approaches for sentiment analysis

We explored fine-tuning pretrained
transformer models and LLM.
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Topic Modeling Latent Dirichlet Allocation (LDA)

e Atechnique with natural language processing (NLP) * Generative probabilistic model used for topic
used to uncover themes or topics within a modeling to identify themes or topics and their
collection of documents with no requirement of distribution within a collection of documents along
supervision. with the distribution of words in each topic
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Related Works about Topic Modelling, LDA

Studies about Topic Modelling

e Study of discussions related to deep learning across
platforms such as Github and Stack Overflow Key Takeaway

o Han J., Shihab E., Wan Z., Deng S., Xia X. (2020) “What Do
Programmers Discuss about Deep Learning Frameworks”,

d
Studies about LDA
o Study of popularity dynamic in Reddit and Hacker News
o Stoddard G. (2021) “Popularity Dynamics and Intrinsic Quality in Reddit and Hacker
News”, AAAI'21
d
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Used in RQ3

Related Works about causal analysis and DiD

Key Takeaway

Studies implementing DiD for causal

analysis related to Software Engineering
The paper demonstrates the usage of

e Study of GitHub repositories resilience under Covid-19 difference in difference for causal analysis on
(Lu et al., 2023) [1] GitHub repository metrics. They also
suggested methods to address insufficient
Studies discussing approaches to control data using ML.
designing DiD

The paper recommends researchers to
perform robustness checks, sensitivity
analyses to validate the method’s
assumptions. This also notes the potential to
combine quasi-experimental techniques in
DiD.

e Designing DiD for Health policy research (C. Wing et
al., 2018) [2]

[1] X. Lu, W. Ai, Y. Wang, and Q. Mei, “Team Resilience under Shock: An Empirical Analysis of GitHub Repositories during Early COVID-19
Pandemic,” Jan. 29, 2023, arXiv: arXiv:2301.12326. doi: 10.48550/arXiv.2301.12326.
] ) ) [2] C. Wing, K. Simon, and R. A. Bello-Gomez, “Designing Difference in Difference Studies: Best Practices for Public Health Policy
SP2024-07 | Faculty of ICT, Mahidol University Research,” Annual Review of Public Health, vol. 39, no. 1, pp. 453-469, Apr. 2018, doi: 10.1146/annurev-publhealth-040617-013507.
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Research gap

e Lacks information on AI/LLM trends on the Hacker News
platform

e No studies into the effects of Hacker News submission on
FOSS projects, especially now that Al projects are gaining
popularity

By addressing this gap, there will be a more complete insight into Al trends on
HackerNews which can be valuable for IT practitioners and enthusiasts.
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e INTRODUCTION

Studies based on
HackerNews data

e Study of popularity dynamic in Reddit and
Hacker News

o Stoddard G. (2021) “Popularity Dynamics and Intrinsic Quality

in Reddit and Hacker News”, AAAI'21

e Study of Reddit and Hacker News as
modern news aggregators for developers

o Aniche et al. (2018) “How Modern News Aggregators Help
Development Communities Shape and Share Knowledge”,
ICSE '18

e Study of Hacker News’s effectiveness in
software engineering research

o Titus B et al. (2015) “I heart hacker news”, FSE’15

HackerNews is a highly efficient and
reliable source of high quality
information

SP2024-07 | Faculty of ICT, Mahidol University
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Related Works

Studies about Al/LLM
on other platforms

e Study of discussions related to deep
learning across platforms such as Github
and Stack Overflow

o Han J., Shihab E., Wan Z., Deng S., Xia X. (2020)
“What Do Programmers Discuss about Deep
Learning Frameworks”,

The trend of AI/LLM is different on each
platform so these platforms may need
to be studied separately.

e RESULTS & DISCUSSIONS

Sentiment Analysis in
Software Engineering data

e Study of applying Sentiment Analysis models to software
engineering related texts

o Lin et al (2018) “Sentiment Analysis for Software Engineering: How Far Can We Go?”,

e Study of pre-trained transformer models for sentiment
analysis

o Zhang et al. (2020) “Sentiment Analysis for Software Engineering: How Far Can Pre-trained
Transformer Models Go?”

e |nvestigation on general capability of LLMs in sentiment
analysis

o Zhang et al. (2024) “Sentiment Analysis in the Era of Large Language Models: A Reality Check”

* Investigation on the prompt sensitivity of bigger language
models (BLMs)

o Zhang et al. (2025) “Revisiting Sentiment Analysis for Software Engineering in the Era of Large
Language Models”

The models provided insufficient
results regarding software engineer
thus further fine-tuning may be
required for improvement
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Research gap

e However, existing research lacks information on Al/LLM trends on the
HackerNews platform which presents an opportunity to study how Al
technologies are used and received by the HackerNews community.

By addressing this gap, there will be a more complete insight into Al trends on
HackerNews which can be valuable for IT practitioners and enthusiasts.
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Statistical Analysis of HN submission
Determine whether the metric increases are significant after Hacker News submission, or

are only due to random noise

Using Wilcoxon signed-rank test
e Non-parametric rank test
e Between metric changes 1 month before and 1 month after

HN submission month (month O)

To ensure sufficient project activities

e Only select HN GH-AI projects containing metrics 6 months before and after HN submission
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What are the changes of activities in GitHub Al projects

after being mentioned in Hacker News?

Potential Impact of Hacker News Exposure
Metric changes based on sentiment on Hacker News

2195 stories GitHub link |
1.Sample 2195 stories and 4476 comments with their sentiment 4476 comments ._

Submission

date
from Hacker News l

2.Collect metrics data of GitHub projects that are linked to the e _ ,
Remove dUp licate GitHub metrics

sampled stories with the time of 5 months after the date of the l within 5 months
project’s Hacker News submission : ennn
1814 stories
3.Remove stories with duplicate GitHub project, group comments 4476 comments
by their story, and remove stories with no comment l

remove no comment
stories

!

934 stories

L————+ cont.
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What are the changes of activities in GitHub Al projects

after being mentioned in Hacker News?

Potential Impact of Hacker News Exposure (cont.)
Metric changes based on sentiment on Hacker News

4. Calculate average comment sentiment of each story and

categorize sentiment based on the following:

(>= 0.5 : Positive, <=-0.5: Negative, Else : Neutral)

5. Merge Hacker News story data collection with metrics data

collection

6. categorize metrics data into groups based on their Hacker News

sentiment and clear the outliners of each group

7. Visualize result using box plot for medians and point plot for

means

SP2024-07 | Faculty of ICT, Mahidol University

e METHODOLOGY e RESULTS & DISCUSSIONS

934 stories

!

Calculate average
comment sentiment

— |

Positive Neutral
>= 0.5 in between .5
934 stories GitHub metrics
(Categorized) within 5 months
i after HN
Merge data € J
collection

Categorize & Outline removal

!

619 stories

l

Visualization
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934 stories

What are the changes of activities in GitHub Al projects

after being mentioned in Hacker News? l

Calculate average
comment sentiment

— |

Positive Neutral
>= 0.5 in between
934 stories GitHub metrics
(Categorized) within 5 months
], after HN
Merge data . J
collection

Categorize & Outline removal

!

619 stories
Visualization
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Metric changes based on sentiment on Hacker News
209 [ 40

1.0 ’J\
.I‘[ i . _. I
. " . [

0o BBl W et
m 1 m2 m3 m4 mb5

e Accumulative amount of each GitHub metric
each month (except contributors that is non-
cumulative) with each line show the progressive
mean. The colors represent each sentiment
group as color shown below:

500
400
300

200

05 A .] 100

: Al projects with Neutral sentiment on Hacker News

Contributors changes Forks Growth Stars Growth : Al projects with Positive sentiment on Hacker News

50 15 T B : Al projects with Negative sentiment on Hacker News

40 . I

30 } 0 } ‘ ‘ l

20 | lg g aich s 1 yﬁ .Ir._] 1 e The results show that the positive group generally

08 i"% L] L _L i | M. Ol have more metrics growth or changes than the

e - negative group and the neutral group after their
Commite Browth PRs Growth projects have been submitted on Hacker News
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RQ3 What are the changes of activities in GitHub Al projects after being mentioned in Hacker News?

Causal Effects of Hacker News Submissions:
(2) Difference-in-difference results

—e— lreatment

|
|
|
800 1 control i
- HN Submission (T=0) :
|
" \
% 600 :
4 |
@ : iiné
% : o-"""—'_’.
£ 400 | o
3 l —
: e
l/
200 1 !
/:
A S .
\
0 : . - + . ' -
-6 -q -2 0 2 A 6
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Months Relative to HN Submission

Example monthly stars metric (See appendix for all metric visualizations)



