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LLM Evaluation

● Natural Language Processing
○ Natural language understanding
○ Natural language generation

● Reasoning
● Coding
● Domain applications

○ Math
○ Medical application
○ ……

● Robustness/Ethics/Biases/Trustworthiness
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Natural Language Understanding

● Popular in 1st generation of LLM (GPT1, BERT, … ~2019)
● Evaluation by categorization
● Training sets provided but external training set is essential

○ Not zero-shot/few-shot
● Examples

○ Grammatical acceptability
○ Sentiment analysis
○ Equivalence test
○ Entailment test
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2018-06 – GPT 1.0: Natural Language Understanding

5mc: Matthews Correlation, or Pearson’s correlation on boolean data



CoLA: The Corpus of Linguistic Acceptability Warstadt et al., 2018

● Grammatical acceptability
● 10657 sentences from 23 linguistics publications
● 90% training, 10% held out
●
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GPT-1 2018-06 45.4

BERT 2018-10 60.5

Kaggle Leaderboard
As of 2024-08

0.74

https://nyu-mll.github.io/CoLA/
https://www.kaggle.com/c/cola-in-domain-open-evaluation/leaderboard
https://www.kaggle.com/c/cola-in-domain-open-evaluation/leaderboard


SST2: Stanford Sentiment Treebank v2

● 11855 hand-annotated sentences from movie reviews
● GPT-1: 91.3,  BERT: 94.9
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https://www.kaggle.com/datasets/atulanandjha/stanford-sentiment-treebank-v2-sst2/data


MRPC: Microsoft Research Paraphrase Corpus

● Whether two sentences are semantically equivalent
● 5801 sentence pairs
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GPT-1 2018-06 82.3

BERT 2018-10 89.3

Glue Leaderboard
As of 2024-08

94.2

https://gluebenchmark.com/leaderboard
https://gluebenchmark.com/leaderboard


MNLI: The Multi-Genre NLI Gorpus NYU 2017

● 43K crowd-sourced sentence pairs
● 1st => 2nd:  entailment 0, neutral 1 or Contradiction 2,  accuracy
● GPT-1: 82.1/81.4;   BERT: 86.7/85.9;  SOTA: 92.5/92.1
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https://cims.nyu.edu/~sbowman/multinli/


GLUE: A Multi-Task Benchmark for Natural Language Understanding

● 9 NLU tasks
● Single-Sentence:  CoLA, SST-2
● Similarity: MRPC, QQP, STS-B
● Inference: MNLI, QNLI, RTE, WNLI
● GPT-1: 72.8
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https://gluebenchmark.com/leaderboard


HellaSwag: An Early Benchmark of Reasoning Still Used
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40K train
10K validation
10K test



2024-08 – Llama 3.1
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IFEval: Instruction Following Google &Yale, 2023

● 25 verifiable instructions, 541 prompts
● Each instruction is tested with its own heuristics in Python
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https://arxiv.org/pdf/2311.07911


IFEval, More Examples
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IFEval Leaderboard
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https://huggingface.co/spaces/Krisseck/IFEval-Leaderboard


Measuring Massive Multitask Language Understanding Berkeley 2021

● 57 subjects: STEM, humanities, social science …;
● 15908 questions in all, test set is 88.5%
● Elementary level to advanced professional level
● Multiple choice (A/B/C/D)
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MMLU Examples
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MMLU Examples
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Human Performance

● Unspecified humans from Amazon Mechanical Turk: 34.5%
● US Medical Licensing Examination 95th percentile : 87%
● Educated guess of overall 95th percentile: 89.8%
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MMLU Leaderboard
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https://crfm.stanford.edu/helm/mmlu/latest/


CPQA: A Graduate-Level Google-Proof Q&A Benchmark 2021

● Difficult domain questions in physics, chemistry & biology
● Human expert 65%, non-expert 34%

○ Non-expert (PhD in other domains) spent 37min/problem w/ Internet
● GPT4o: 53.6
● Llama 3.1: 32.8/46.7/51.11
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https://arxiv.org/abs/2311.12022


More GPQA Examples
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HumanEval OpenAI 2021

● 164 handwritten programming problems
● Relatively easy tasks.
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https://arxiv.org/pdf/2107.03374


HumanEval Leaderboard
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LLama3.1

405B 88.6
70B 86.0
8B 72.8



MBPP: Mostly Basic Python Programs Google 2021

● 1000 python programs with test cases  LINK
● Entry-level programming
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https://arxiv.org/pdf/2108.07732
https://raw.githubusercontent.com/google-research/google-research/master/mbpp/sanitized-mbpp.json


MBPP Leaderboard
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LLama3.1

405B 89
70B 80.5
8B 72.6



GSM 8K: Grade School Math 2021
● 8.5K problems, 2-8 steps to solve, answers are mostly integer
● Llama 3.1:  84.5/95.1/96.8
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https://arxiv.org/abs/2110.14168


2024 AI Math Olympiad

● 50 AIME-level problems
● Hardware limitation: 2x16G GPU
● Most teams use 8B model based on Deepseek-Math
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Formal Mathematical Proving

● Presented in formal languages that be automatically verified
○ Lean, metamath, Isabelle, Hol Light

● MiniF2F
○ High School competition level, 244 validation and 244 test

● ProofNet
○ 371 undergraduate-level in lean only
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MiniF2F and ProofNet Examples
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MiniF2F and ProofNet Results

DeepSeek-Prover paper, Aug 15, 2024
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https://www.arxiv.org/pdf/2408.08152


ARC: Abstraction & Reasoning Corpus 2018

● 7787 science questions, 4-way multiple choice
● Llama 3.1:  83.4/94.8/96.9
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https://arxiv.org/abs/1803.05457


BFCL: Berkeley Function-Calling Leaderboard 2024
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● Evaluating tool using capability
○ Input 1: description of problem.
○ Input 2: specification of function.
○ Output: specification of function call.
○ Evaluation: AST matching

● Dataset Construction
○ 2251 ((question, function), answer) pairs
○ Sources: partnerships and website access logs

https://gorilla.cs.berkeley.edu/blogs/8_berkeley_function_calling_leaderboard.html#bfcl


BFCL Demo
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https://gorilla.cs.berkeley.edu/leaderboard.html


BFCL Data Composition
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BCF Leaderboard
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https://gorilla.cs.berkeley.edu/blogs/8_berkeley_function_calling_leaderboard.html#bfcl


Evaluation of Summarization

● HELM: Holistic Evaluation of Language Models Stanford 2023

● CNN/DailyMail
○ News articles
○ Highlights acting as summary
○ 287K (train) + 13K (val) + 11K (test) = 311K

● XSUM
○ BBC articles
○ 1st sentence is treated as summary.
○ 204K (train) + 11K (val) + 11k (test) = 226K
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https://crfm.stanford.edu/helm/v0.2.2/?


Summarization Metrics

● ROUGE-N (acronym)

● BERT-Score
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https://aclanthology.org/W04-1013.pdf
https://arxiv.org/pdf/1904.09675


Summarization Benchmark SOURCE
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https://crfm.stanford.edu/helm/v0.2.2/?group=summarization


Text Summarization Benchmark from Another Source

40A Systematic Survey of Text Summarization: From Statistical Methods to Large Language Models, 2024

https://arxiv.org/abs/2406.11289

