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2.8 PART-OF-SPEECH TAGGING



As for hidden Markov models
• Classification methods rely on the assumption 

that data is independently drawn, but this 
assumption is violated in POS tagging. Two 
famous example:
– 1.  Time flies like an arrow.
• N-V-ADV-DET-N    ○             y1y2y3y4y5
• N-N-V-DET-N     ○
• N-N-ADV-DET-N    ×             x1x2x3x4x5

– 2.  The British left waffles on Falklands
• Leftnoun or verb?garden path effect in 

psycholinguistics



Here we compute the most probable sequence of values for the 
output variables.

given/ ADJ DET NOUN VEB

ADJ 0.2 0.0 0.7 0.1

DET 0.5 0.0 0.5 0.0

NOUN 0.0 0.1 0.3 0.6

VERB 0.0 0.4 0.2 0.4

given/ The British left waffles

ADJ 0.0 0.4 0.6 0.0

DET 0.1 0.0 0.0 0.0

NOUN 0.0 0.2 0.2 0.6

VERB 0.0 0.0 0.7 0.3

0.0:ADJ 0.2:DET-ADJ 0.024:DET-ADJ-ADJ 0.0:DET-NOUN-VERB-ADJ

0.1:DET 0.0:DET-DET 0.0:DET-ADJ-DET 0.0:DET-NOUN-VERB-DET

0.0:NOUN 0.1:DET-NOUN 0.028:DET-ADJ-NOUN 0.00504:DET-NOUN-VERB-NOUN

0.0:VERB 0.0:DET-VERB 0.042:DET-NOUN-VERB 0.00504:DET-ADJ-NOUN-VERB

The British left waffles

0.028=0.2*0.2*0.7



2.9  Dependency Parsing
• There is no guarantee that a classification-based 

model does not predict all words to be subjects 
of the main verb, which would be linguistically 
impossible.

• For example:
– “John saw the man on the mountain with a 

telescope.”
• Two approaches to the struture prediction 

problem of dependency parsing
– Transition-based dependeny parsing
– Graph-based dependency parsing



2.9.1  Transition-based dependency parsing

SHIFT …      John smokes Lebanese

Lrft-arc …, John       smokes Lebanese

Shift …                  smokes Lebanese      Johnsmokes

Right-arc …, smokes   Lebanese

Shift …                   …smokes                    smokesLebanese

Left-arc …                   …                                  rootsmokes



2.9.2  Graph-based Dependency parsing
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