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Project Proposal

• Due: Mar 6

• Page limit: 2 pages (excluding reference)

• Format: ACL style
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https://2023.aclweb.org/calls/style_and_formatting/


Team Sign-Up

• https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-
WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing

2

https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1qUZPFI4wciToJsXye8-WN4L7xVG38IWdS2GCCzmu84A/edit?usp=sharing


Lecture Plan

• Evaluation for Classification

• Evaluation for Generation

• Evaluation Benchmarks
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Evaluation for Classification

• Accuracy

• Percentage of examples with correct predictions
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Confusion Matrix, Precision, Recall, and F1 Score
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https://en.wikipedia.org/wiki/Confusion_matrix
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How About Generation Tasks?
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https://translate.google.com/

https://www.grammarly.com/grammar-check

https://www.txyz.ai/



Perplexity
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Hello world → Bonjour le monde

𝑒−𝑊𝐿𝐿(𝒳)

Perplexity

𝑊𝐿𝐿 𝒳 =
1

𝑊
෍

𝑖=1

𝑛

log 𝑃(𝑥𝑖)



Perplexity
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Hello world → Bonjour le monde

𝑒−𝑊𝐿𝐿(𝒳)

Perplexity

𝑊𝐿𝐿 𝒳 =
1

𝑊
෍

𝑖=1

𝑛

log 𝑃(𝑥𝑖)



Bilingual Evaluation Understudy (BLUE)
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Prediction: the cat is on mat

Reference: the cat is on the mat

𝐵𝐿𝐸𝑈 = 𝐵𝑃 ⋅ exp ෍

𝑛=1

𝑁

𝑤𝑛 log 𝑝𝑛



Bilingual Evaluation Understudy (BLUE)
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the|cat|is|on|mat

1-gram precision =
5

5
= 1.0

the cat|cat is|is on|on mat

2-gram precision =
3

4
= 0.75

the cat is|cat is on|is on mat

3-gram precision =
2

3
≈ 0.67

the cat is on|cat is on mat

4-gram precision =
1

2
= 0.5

Prediction: the cat is on mat

Reference: the cat is on the mat



Bilingual Evaluation Understudy (BLUE)
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Prediction: the cat is on mat

Reference: the cat is on the mat

𝐵𝐿𝐸𝑈 = 𝐵𝑃 ⋅ exp ෍

𝑛=1

𝑁

𝑤𝑛 log 𝑝𝑛

1

4
× log 1.0 +

1

4
× log 0.75 +

1

4
× log 0.67 +

1

4
× log 0.5

Brevity Penalty Factor

𝐵𝑃 = ቊ
1

𝑒(1−𝑟/𝑐)
if 𝑐 > 𝑟
if 𝑐 ≤ 𝑟

𝑒(1−6/5) ≈ 0.82 𝐵𝐿𝐸𝑈 = 0.82 ⋅ exp −0.3465 ≈ 0.579



Recall-Oriented Understudy for Gisting Evaluation (ROUGE)
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Prediction: the man is washing car

Reference: the man is fixing his car now

the|man|is|fixing|his|car|now

1-gram recall =
4

7
≈ 0.57

the|man|is|washing|car

1-gram precision =
4

5
= 0.8

ROUGE-1 = F1 Score = 0.67



Recall-Oriented Understudy for Gisting Evaluation (ROUGE)
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Prediction: the man is washing car

Reference: the man is fixing his car now

the man|man is|is fixing|fixing his|his car|car now

2-gram recall =
2

6
≈ 0.33

the main|man is|is washing|washing car

2-gram precision =
2

4
= 0.5

ROUGE-2 = F1 Score = 0.4



Recall-Oriented Understudy for Gisting Evaluation (ROUGE)
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Prediction: the man is washing car

Reference: the man is fixing his car now

Longest Common Subsequence: the man is car 

LCS recall =
4

7
≈ 0.57

LCS precision =
4

5
= 0.8

ROUGE-L = F1 Score = 0.67



BERTScore
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BERTScore: Evaluating Text Generation with BERT, 2020



BLEURT

• Bilingual Evaluation Understudy with Representations from Transformers
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https://research.google/blog/evaluating-natural-language-generation-with-bleurt/ 



COMET
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• Crosslingual Optimized Metric for Evaluation of Translation

COMET: A Neural Framework for MT Evaluation, 2020



LLM-as-a-Judge

18
Judging LLM-as-a-Judge with MT-Bench and Chatbot Arena



LLM-as-a-Judge: Pairwise Comparison

19
Judging LLM-as-a-Judge with MT-Bench and Chatbot Arena



LLM-as-a-Judge: Single Answer Grading
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Judging LLM-as-a-Judge with MT-Bench and Chatbot Arena



LLM-as-a-Judge: Reference-Guided Grading
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Judging LLM-as-a-Judge with MT-Bench and Chatbot Arena



Limitations of LLM-as-a-Judge

• Prompt Sensitivity

• Inconsistency

• Position bias

• Verbosity bias

• Self-enhancement bias

• Alignment with human?
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Lecture Plan

• Evaluation for Classification

• Evaluation for Generation

• Evaluation Benchmarks
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Why Benchmarks?

• Objective evaluation

• Comparison across models

• Tracking progress over time

• Reproducibility and fairness
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https://www.llama.com/



GLUE and SuperGLUE

• GLUE: General Language Understanding Evaluation
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GLUE: A Multi-Task Benchmark and Analysis Platform for Natural Language Understanding, 2019

SuperGLUE: A Stickier Benchmark for General-Purpose Language Understanding Systems, 2019



GLUE and SuperGLUE

• GLUE: General Language Understanding Evaluation
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RoBERTa: A Robustly Optimized BERT Pretraining Approach, 2019



MMLU and MMLU-pro
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Measuring Massive Multitask Language Understanding, 2021

MMLU-Pro: A More Robust and Challenging Multi-Task Language Understanding Benchmark, 2024



BIG-Bench and BIG-Bench Hard
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Beyond the Imitation Game: Quantifying and extrapolating the capabilities of language models, 2022

Challenging BIG-Bench Tasks and Whether Chain-of-Thought Can Solve Them, 2022



Math - GSM8K

29
Training Verifiers to Solve Math Word Problems, 2021



Math - MathVista
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MathVista: Evaluating Mathematical Reasoning of Foundation Models in Visual Contexts, 2024



Code - HumanEval
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Evaluating Large Language Models Trained on Code, 2021



Code - MBPP
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https://github.com/google-research/google-research/tree/master/mbpp



Humanity’s Last Exam
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Humanity's Last Exam, 2025



Humanity’s Last Exam
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https://agi.safe.ai/



Arena: LLM Battleground
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https://arena.ai/leaderboard/



Limitations of Benchmarks

• Good performance on benchmarks = good model?

• Good human evaluation leaderboard = good model?

• Data contamination
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