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

‘Research: done, primarily on most of magical beings (5) Q: Cut up over politician on the French icase (7)
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A Cryptic clue answers are proved two ways : Definition must agree with the Wordplay

Test-Time Computation DSL : Python In-Context _

A Regular clue answers are not unique

Reasoning Formalisation in Python

: : . . Test
Gemma?2 answer candidate Cryptic Crossword Question Proved' answer
def proof(ansxs‘vel‘="DELVE" ' | | . . ;(Z;L:Je: gg“’c\mup over politician on the French case (7) answer: EXAMPLE |4— Action=Enum( "Action’ ’
Cllii=‘r??§?r(?h done, prlmarlly on most of maglcal belngs , ] IANAGRAM,REMOVE_FIRST,INITIALS,REMOVE_LAST, "4 MOdel Samples Overall QUiCk Hard
pattern=1s7): l ! 'GOES_INSIDE, GOES_OUTSIDE,REVERSE, SUBSTRING, HOMOPHONE ") .
Gemma2 wordplay answer candidate % definition and wordplay suggestions (Gemma2-9B FT) # Ex’Fernal definitions RUle-based ( ) 26k 86% 135% 58%
definition: research done, primarily, on most of magical beings Gemma2-9B ET <le e oo , ,
dolav: D . 1v) ELVE . cal bes t of : : 5lS o . - # True 1f 'test_synonym' 1s a reasonable synonym for 'phrase', -
wordpLay: [one] (primarily) [s] (magical beings, most of) 20 candidates: | °|% m;i;{m- pr pgigflc;zn o EQEeFIEECEIZEiE?} 5 # with letters optionally matching 'pattern’ Gemma2-9B-it 5-shot 1000 4.5% 10.5% 4.0%
answer: SNIPPED | | i E def 1s_abbreviation(phrase:str, test_abbreviation:str) -> bool: Gemini-Flash 5-shot 1000 6.5% 11.8% 6.1%
LLM formalisation answer: EXAMPLE For each w4 suggestion © Det : t 'test iation' i 3 _
assert action_type("primarily" . Action.INITIALS) answexr: LUGGAGE formalisation to Python (Gemini-1.5-Flash or Gemma2-9B-it) % z aeVZETén:;bvr\'IZ\e/lgi;On (e)f_ gzgtﬁie\;;iml?gr :'LFS)hrase' GPT 40 5 ShOt 1000 27.6% 47.4% 26.0%
assert "DONE"[:11 == "D" r—»| assert is_synonym("cut", "AXE") S _ _ .
Qscert is sync[myr]n("magical beings”, "ELVES") a|, | assert is_action("INITIAL", "up") £ def action_type(phrase:str, action:Action) -> bool: Gemma2-9B FT 1000 159%  38.2% 14.1%
- ! c|E assert "AXE"[::-1] == "EXA" < : ' ' : : . : ' : ' _ —_—
assert action_type("most of", Action.REMOVE_LAST) 8IS | assert is_sbbreviation("politicion, "WP) 2 o ‘?ete"ml”es(vlmether phrase dml§h§ 1Nty the given faction Gemma2-9B freq (#=20) 1000 255% 355.3%  23.1%
assert "ELVES"[:-1] == "ELVE" 58 assert %s_s?{n?nyw(::th?, in French", "LE") £ eT 1S_anagram(letters:str, word:str -> DOOl:
assert "D"+"ELVE" == "DELVE" ] ,, o O # True if 'word' can be formed from 'letters' (i.e. an anagram) (AB) logprob answer 500 22.7%  55.3%  20.1%
el= assert is_synonym("case", "EXAMPLE", pattern='7") S ]
assert is_synonym("research", "DELVE", pattern='5") S|® i % def 1s_homophone(phrase:str, test_homophone:str) -> bool: (AB) lngI'Ob wordplay 200 20.5% 46.7% 18.4%
roof | # Determines whether 'test _homophone' sounds like 'phrase' . -
g O E 9 Python verification (uses AST and simulates functions) P P Gemlnl-FlaSh F()rmahser 200 32,5% 467% 31.4%
Error output (with hinting): SUCCESS : :
i o e e Gemma?2 9B-it Forrnahs.er 200 29.0% 46.7%  27.6%
TITEALY, coulld) Bios REVERSE" Gemma?2 9B-FT Formaliser 200 295% 533% 27.6%

A DSL is 'declared' in the LLM context
A The functions return expected results,

A Finding: LLMs prefer to generate Python over new DSL A Verification enables more guesses to be analysed

A ... Leads to higher accuracy (since false positive rate is low)
GemmaZ2-9B pipeline

A Gathered from enthusiast websites
A Thousands of wordplay annotations
A Dataset splits aligned with Cryptonite

Characteristics :
A Published In daily newspapers around world
» Cryptonite dataset = 570,000 Clues+Answers

Domain :
A Cryptic Crossword clues combine:
> NLP + World knowledge

> u ] [] [] [] . B - ~ ' - ' . \ \
Reasoning > Verified to be of high quality Guardian Prize 29,404 / g A "Code generation with AlphaCodium: From Prompt
> . : . Philistine ' . ' . no_ . .
Approach : New test sets being issued daily Cyclops 750 - lgnorant H B O B0 N Engineering to Flow Engineering" - Ridnik et al. (2024)
Scaremongering LIIT|C|E|N|S|E|E ‘RI|U[N|N|E|L
A Use code to prove answer correctness _ Financial Times 17,757 by
A Challenging task : S Contact & Acknowledgements
PrOceSS . > N . f rn t k r uaraian 29, mOgeﬂ' Uproar when spirit drink’s knocked back (6)
" O easy O ative Spea ers Independent 11,756 by Phi RUMPUS

Financial Times No 17762 RUM (spirit) + (SUP)< (drink, <knocked back)

martin@RedDragon.ai

A For every clue: > Experts can solve entire puzzles at 100% rate

by NEO . , o .
. 5Quiet dipl tect t t I | (8) .
A ... Generate 20 candidate answers independent 11,755 by S Ciupa Y PIOTECHNG IEMAtonaT VeSS http://RedDragon.ai/research
A ... Guess 10 Wordplays for each A Only correct answer is 'provable' Financial Times 17,761 TACT (diplomacy) protecting | (international) + URN (vessel)
GOZO 9Question a new function for non-governmental body (6)

A ... Convert to Python to validate
A Creates interpretable reasoning

A Clues can be answered in independently QUANGO

QU (question) + A N (a new) + GO (function)

Guardian Cryptic 29,408
by Brummie

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

A SOTA results on the Cryptonite dataset
A Can apply test-time compute to improve results using
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