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Part‐of‐Speech Tagging

• Identify the lexical type, called part‐of‐speech, 
of each word in a sentence.

• POS‐tagging approaches
– rule‐based, probabilistic models, NN models.

• The SOTA POS taggers achieve over 97% word 
accuracy, but only 60% sentence accuracy.

John (NN) saw (VB) the (DT) saw (NN) and (CC) 
decided (VB) to (TO) take (VB) it (PRP) to (IN) the (DT) table (NN).

Naomi Osaka places (NN) top priority on consistency.

What you listen to sounds (NN) amazing. NLTK/spaCy/Standford/SyntaxNet
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Constraint‐based POS Tagging

• Treats POS tagging as a CSP
– Treats each word as a variable
• The domain is a set of all possible POS tags determined 
by a lexicon
– Dcan = {NN, MD, VB}

– Context constraints encode linguistic knowledge
• e.g., a noun phrase cannot begin with a base‐form verb

– Utilizes statistical models to order domain values
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Constraint‐based POS Tagging

• Advantages
–Works well with a backtracking syntax parser
• Allows multiple assignments
• Chooses the next viable assignment upon backtracking

– Harnesses knowledge and statistics
• Disadvantages
– Requires a lexicon
• Fortunately, one can be built from online resources

– Only nouns can be open, and all others are closed
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Lexicon

see see

sees see

saw see

seeing see

seen see
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conjunctions

seed seed

seeds seed

can can

cans can

flies fly

.

.

.

.

.

.

nouns

good good

better good

best good

sunny sunny

sunnier sunny

.

.

.

.

.

.

adjectives

modal verbs adverbs prepositions

pronouns determiners

verbs
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POS Tags (An Abstraction of Penn Treebank POS Tags)
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Predicates Used in Context Constraints
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Context Constraints

John saw the saw and decided to take it to the table.

W(-1) W0       W1

T(-1) T0         T1
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Context Constraints on Nouns

Ex: industrial conglomerate

Ex: company's jump

Ex: her company

Ex: a company

Ex: as long as company

Ex: are concerns 

Ex: on leave

Ex: yields of
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Context Constraints on Nouns

Ex: stocks will jump

Ex: he has to leave
he want to leave
he attempt to leave
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Ordering Domain Values

• Unigram model

• Trigram model

Dcan = [MD, VB, NN]
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Experimental Results
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Conclusion

• Constraint‐based POS tagging
• Allows multiple assignments
• Chooses the next viable assignment upon backtracking
• Harnesses knowledge and statistics

• Related work
• Rule‐based POS tagging
• Constraint grammar

• Future work
• A comprehensive set of constraints
• NN for ordering domain values
• How parsing can improve POS tagging
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