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Part of Speech Tagging

Tagging means automatic assignment of descriptors, or tags, to input tokens. In other words, every word is given its part of speech. This is done automatically by a POS tagger. A POS tagger can be described as a computational tool which is used to tag each word in a text automatically.
For example, the following sentence can be tagged as shown:

Given sentence:
Computational linguistics is an inter-disciplinary  field.
Manually we would tag the sentence [using about 8-10 POS tags] as:

Computational_adj linguistics_noun is_verb an_art interdisciplinary_adj field_noun
But as a computer can handle complexity in much better way, normally 50-200 tags are used to distinguish every type of word. Each word is tagged with more detail. For instance, we would tag book, books, John and mother’s as simply NOUN. But automatic taggers would distinguish them as singular, plural, possessive etc. Also distinction is made between proper noun and common noun. Similarly verbs are also distinguished according to their type and tense. 
Some of the taggers available are Claws tagger, Brill Tagger, LT POS tagger etc. Though these taggers commit slight errors, they are still very useful. They are used to tag large amounts of texts. It would take very less time for an automatic tagger to tag even a million of words. For example, Claws tagger has been used to tag BNC corpus which would have been difficult to tag manually. 

For online claws tagger demo: http://www.comp.lancs.ac.uk/ucrel/claws/trial.html
A list of tags used by a POS tagger is called a tagset. There are different tagsets available like Penn Treebank tagset, Brown corpus tagset, C5 and C7 used by CLAWS tagger etc.

A tagger like CLAWS would tag the above sentence as:

Tagged sentence:

Computational_AJ0 linguistics_NN1 is_VBZ an_AT0 interdisciplinary_AJ0 field_NN1 
The automatic taggers are mostly used as preprocessors before the text is used for other purposes like Speech Processing or Machine Translation.
In Speech Processing, the part of speech is important for pronunciation. For example, ‘present’ as noun and verb are pronounced differently.

In Machine Translation, when the same word has two meanings as noun and verb, it will translate differently in another language. For example, ‘book’ as verb means ‘to reserve’.

So running POS tagger first is essential for Machine Translation.
POS taggers can be rule based or statistical based. The two approaches to build part of speech taggers are:

(a) Supervised approach: These taggers typically rely on pre-tagged corpora to serve as the basis for creating any tools to be used throughout the tagging process. For this purpose, generally the tagger dictionary, the word/tag frequencies, the tag sequence probabilities and/or the rule set are used.
(b) Unsupervised approach: These models are those which do not require a pre-tagged corpus. They use sophisticated computational methods to automatically induce word groupings (i.e. tagsets). Based on those automatic groupings, the probabilistic information needed by stochastic taggers is calculated or the context rules needed by rule-based systems are induced.

Both these approaches rely on rules or statistics.

(i) Rule based approaches use contextual information to assign tags to unknown or ambiguous words. These rules are often known as context frame rules. 

For example, a rule can be:

if an ambiguous/unknown word X is preceded by a determiner and followed by a noun, tag it as an adjective. 


det - X - noun = X/adj 

(ii) Any model which somehow incorporates frequency or probability, i.e. statistics, may be properly labeled stochastic. This is done by (a) frequency of word with a particular tag or (b) sequence of tags.
(a) Word frequency measurements 

The simplest stochastic taggers disambiguate words based solely on the probability that a word occurs with a particular tag. For instance, if ‘book’ occurs more frequently as a noun, it is tagged as noun.
(b) Tag sequence probability

The probability of a given sequence of tags occurring is calculated using the n-gram approach. It refers to the fact that the best tag for a given word is determined by the probability that it occurs with the n previous tags. The most common algorithm for implementing an n-gram approach is known as the Viterbi Algorithm.
For instance, if the tag noun always comes after a determiner, then noun is the best tag for a word [like ‘book’] after a determiner [like ‘the’].
More research is going on in building POS taggers for every language.

Hidden Markov Model:

· It combines the previous two approaches –i.e. it uses both tag sequence probabilities and word frequency measurements

· HMM's cannot, however, be used in an automated tagging schema, since they rely critically upon the calculation of statistics on output sequences (tagstates). 
Baum-Welch Algorithm:

· The solution to the problem of being unable to automatically train HMMs is to employ the Baum-Welch Algorithm, also known as the Forward-Backward Algorithm. 

· This algorithm uses word rather than tag information to iteratively construct sequences to improve the probability of the training data. 

******

Assignment 2
Due date: 20th May, 2009
Part 1:

Identify the parts of speech of each word in the following text.

Machine translation (MT) is the application of computers to the task of translating texts from one natural language to another. 

Part 2

Give 5 examples of a word that belongs to more than one grammatical category.
Example: book N – I bought a book.

                book V – I booked a ticket.

Part 3
Use the online CLAWS POS tagger and submit the tagged output of a paragraph [at least 5 sentences] of your choice.

CLAWS (the Constituent Likelihood Automatic Word-tagging System)
http://www.comp.lancs.ac.uk/ucrel/claws/trial.html
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