
Jira Link Prediction

Fateme Faraji Daneshgar
Research Associate

Polytechnique Montréal
DORSAL Laboratory



Title – Jira Link Prediction 

Agenda

POLYTECHNIQUE MONTRÉAL

2/19 – dorsal.polymtl.ca

• Problem Modeling
• Attribute-Based Link Prediction
• Pairwise Feature Engineering
• Contrastive Learning
• Classification Model
• Empirical Observations
• Structural Feature Engineering
• Multi-Expert Link Prediction
• LLM-based Link Predictor
• Results
• Conclusion



Title –Jira Link Prediction

Problem Modeling

3/19– dorsal.polymtl.ca

POLYTECHNIQUE MONTRÉAL

Existing Issue Graph New JIRA Issue
• Summary
• Description
• Metadata

?

?

?

14,124
Issues

5,149
Known Links

Predict
Links

Goal

Objective: Given a newly created JIRA issue, predict its relationships with existing issues in the graph.

Objective: Train a model that predicts the probability of a link between two JIRA issues.
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Two complementary sources of information
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Link Prediction
Model

Attribute-based
Node Features

• Summary
• Description
• Metadata

• Embeddings

Structure-based
Graph Topology

• Neighborhood
• Connectivity

• Paths
• Graph Context

Link Prediction
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Attribute-base Model Training Pipeline
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Contrastive Learning
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Pairwise Feature Engineering
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Metadata-based Features
Presence features: 
both_present_assignee, 
both_present_components, ...
Equality features: same_project, 
same_assignee, same_reporter, ...
Jaccard similarity for set-valued fields
• components
• labels

Additional metadata similarity indicators

Embedding-based Features
Computed from issue embeddings
distance_cosine
distance_l2
absdiff_mean
prod_mean
Represent semantic similarity between 
issue pairs

Total extracted pairwise features at this stage: 42
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Model Details

8/19 – dorsal.polymtl.ca

POLYTECHNIQUE MONTRÉAL

Sentence Encoding Model
- all-MiniLM-L6-v2
- 384- dimensional 
embeddings
- Produces sentence 
embeddings
- Very fast retrieval

Cross Encoder Model
- cross-encoder/stsb-roberta-base
- RoBERTa-base encoder (12-layer Transformer encoder)
- Joint encoding of issue pairs
- Models cross-text token interactions
- Fine-tuned on Semantic Textual Similarity (STS)
- Outputs a semantic similarity score

Classification Model
- Random Forest
- Captures nonlinear decision    
boundaries
- Feature importance
- Probability output

Evaluation
• precision: 0.35 
• recall: 0.46   
• f1: 0.397 
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Empirical Observations
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Structural Feature Augmentation 
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Heuristic Ordering Rules
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Experiments
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LLM Link Predictor 
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Results- Identical cases 

========== Nodes With True Neighbors ===========
=======LLM=======                  =======RF=======
Average Precision: 64%                     Average Precision: 56%
Average Recall: 66%                          Average Recall: 68%
Average F1: 62%                                Average F1: 57%

========== Nodes With No True Neighbors ==========
Correct Empty Prediction Percentage: 40.32% (LLM) 17.74%(RF)
Average FP per Node: 2.0 (LLM)  5.2 (RF)
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Results- highly similar cases 

========== Nodes With True Neighbors ===========
=======LLM=======                  =======RF=======
Average Precision: 53%                     Average Precision: 40%
Average Recall: 63%                          Average Recall: 73%
Average F1: 54%                                Average F1: 44%

========== Nodes With No True Neighbors ==========
Correct Empty Prediction Percentage: 30.32% (LLM) 12.03%(RF)
Average FP per Node: 1.8 (LLM)  5.3 (RF)
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Results- other cases 

========== Nodes With True Neighbors ===========
=======LLM=======                  =======RF=======
Average Precision: 18%                     Average Precision: 20%
Average Recall: 18%                          Average Recall: 77%
Average F1: 17%                                Average F1: 26%

========== Nodes With No True Neighbors ==========
Correct Empty Prediction Percentage: 84.50% (LLM) 9.23%%(RF)
Average FP per Node: 0.2 (LLM)  10.6 (RF)
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Estimated Overall Performance

The ratio of nodes in different cases( 2% , 11% and 87%) 
========== Nodes With True Neighbors ===========
=======LLM=======                  =======RF=======
Average Precision: 22.27%                     Average Precision: 22.92%
Average Recall: 23.91%                          Average Recall: 76.38%
Average F1: 21.97%                                Average F1: 28.6%

========== Nodes With No True Neighbors ==========
Correct Empty Prediction Percentage: 77.65% (LLM) 9.7%(RF)
Average FP per Node: 0.41 (LLM)  9.9 (RF)

 =================Runtime===================
  LLM = 3 min                                                      RF = 1 min              
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Future Works

• Improving the LLM prompt
• Adding domain keyword to RF model
• Experimenting with other encoders
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               Thank you for your attention!


