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Introduction

● Advantages of Type Annotations:

○ Enhance code clarity 

○ Prevent type-related errors

○ Enable autocompletion

○ Facilitate maintenance & 

refactoring

class Greeter:
def __init__(self, name: str) → None:

self.name = name
def greet(self) → str:

return f"Hello, {self.name}"
def get_name(self) → str:

return self.name
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Introduction

● Advantages of Type Annotations

● Type Inference

● Benchmarks

Existing Benchmarks TypyBench

❌ Mostly rely on exact matching ✅ TypeSim Metric

❌ Less attention on type consistency ✅ TypeCheck Metric

❌ No large-scale evaluation on LLMs ✅ Holistic Evaluation of SOTA LLMs
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Two Novel Metrics – TypeSim
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Two Novel Metrics – TypeSim

functional similarity + structural relationships

Iterable vs Sequence: 0.92    >   List vs Sequence: 0.7

    int      vs       float   : 0.6      >   int      vs      str    : 0.06

 | attrs(T1)  ∩ attrs(T2) | 
S(T1, T2) = 

 | attrs(T1)  ∪ attrs(T2) | 





Two Novel Metrics – TypeSim

functional similarity + structural relationships



Two Novel Metrics – TypeCheck

● Predicted types form a coherent system 
● Errors generated by static type checker:

○  Incompatible return types
○  Invalid argument types



TypyBench Curation

We curate a benchmark dataset TypyBench, containing 50 well-typed Python 
repositories from GitHub and PyPI. 

Selection metrics: Type Annotation Rate +  Popularity + Complexity





Takeaways

● Complementary metrics
○ TYPESIM captures functionality + structural similarity
○ TYPECHECK highlights consistency issues.



Takeaways

● Complementary metrics
● Future directions:

○ Repo-level focus to improve cross-file type consistency

○ Context length trade-offs: challenges in handling large 
inputs/outputs


