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Cryptic Crossword Clue Solving
A Reasoning-Based Approach to

Regular Crossword Clue

Investigate thoroughly (5)
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?
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Regular clue answers are not unique

Cryptic Crossword Clues : Hard-for-Humans NLP Reasoning Task, with Verifiable Answers

Cryptic clue answers are proved two ways : Definition must agree with the Wordplay

Finding: LLMs prefer to generate Python over new DSL

LLM formalisation

Gemma2 wordplay 

Gemma2 answer candidate

Reasoning Formalisation in Python

Summary

    Use code to prove answer correctness

Process : 
For every clue: 

... Generate 20 candidate answers

... Guess 10 Wordplays for each

... Convert to Python to validate

Creates interpretable reasoning

Domain : 

Cryptic Crossword clues combine:   

   NLP + World knowledge   

   Reasoning

Approach : 

 

Test-Time Computation

Verification enables more guesses to be analysed 

... Leads to higher accuracy (since false positive rate is low)

DSL : Python In-Context

DSL is 'declared' in the LLM context

The functions return expected results,

  

Results

SOTA results on the Cryptonite dataset

Can apply test-time compute to improve results using 

Gemma2-9B pipeline

  

Key References

"Cryptonite: A cryptic crossword benchmark for extreme 
ambiguity in language" - Efrat et al. (2021)
"Draft, Sketch, and Prove: Guiding Formal Theorem Provers 
with Informal Proofs" - Jiang et al. (2022)
"Code generation with AlphaCodium: From Prompt 
Engineering to Flow Engineering" - Ridnik et al. (2024)

Wordplay Dataset

Gathered from enthusiast websites

Thousands of wordplay annotations

Dataset splits aligned with Cryptonite

 

https://github.com/mdda/cryptic-wordplay 

Research done, primarily on most of magical beings (5)
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Cut up over politician on the French case (7)
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Q: Q:

20 candidates:

answer: SNIPPED
answer: EXAMPLE
answer: LUGGAGE
...

10 suggestions (1 shown here):

definition: Cut up over politician on the French {case}
wordplay:   (AXE)< (cut, <up), MP, LE (the, in French)

assert is_synonym("cut", "AXE")
assert is_action("INITIAL", "up")
assert "AXE"[::-1] == "EXA"
assert is_abbreviation("politician", "MP")
assert is_synonym("the, in French", "LE")
assert "EXA"+"MP"+"LE"
assert is_synonym("case", "EXAMPLE", pattern='7')

SUCCESS

answer candidate

generator

(Gemma2-9B FT)

definition and wordplay suggestions (Gemma2-9B FT)

formalisation to Python (Gemini-1.5-Flash or Gemma2-9B-it)

Python verification (uses AST and simulates functions)

Error output (with hinting):
* assertion failure : "up" does not suggest
    "INITIAL", could be: "REVERSE"

answer: EXAMPLE

'Proved' answer
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clue: Cut up over politician on the French case (7)
ad:   down
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For each    suggestion

Cryptic Crosswords Globally

Characteristics : 

Published In daily newspapers around world

   Cryptonite dataset = 570,000 Clues+Answers

   Verified to be of high quality

   New test sets being issued daily

Challenging task : 

   Not easy for native speakers

   Experts can solve entire puzzles at 100% rate

Only correct answer is 'provable'

Clues can be answered in independently
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