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Model

* Utilize Python/NLTK toolchain to create a Part
of Speech Tagger to classify words from
selected Persian passages

— Three phases:
* Define Mini-Lexicon
* Regular Expression Tagger (NLTK)
* Bigram Tagger (Hand Coded)
* Support Persian Script
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Persian Language & Alphab

* 32 characters, similar to Arabic alphabet

* Script is necessarily cursive due to ligatures
* Alphabet consists of multiple positional forms for each character
* Persian script is written/read from right-left

Name DIN 3135 IPA Contextual Forms
End Middle Beginning Isolated
alef &/’ L, L L* J/T*
[?]
be b [b] - - J -
pe P [p] - . 3 —
te t [t] L - 3 Sl
o A <

S [s]



http://en.wikipedia.org/wiki/Persian_alphabet%23Exceptions
http://en.wikipedia.org/wiki/Persian_alphabet%23Exceptions

Persian Morphology

* SOV Word order

— Objects are marked, and thus relocatable

* Half-Spaces, full-spaces (different meanings,
can alter proximal characters)

* Compound Verbs, Adverbs, Prepositions

* No morphological marker to distinguish Nouns
from Adjectives (must know lexicon)
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Other features of Persian

* 3 kinds of plural markers, also found at ends of
other words; may cause over generation

* Persian has no proper noun marker

* Short vowels are not drawn in text, so words
like “of” disappear (similar to English
understood pronouns)
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Persian Language Challenge

* Tokenizing compounds is hard

— No way for the tokenizer to distinguish whitespace in
compounds from spaces between words

e A few nouns violate prefix/suffix rules

e Suffix “i” might be added to verbs,nouns, or
adjectives
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Unicode and UTF-8

e Standard for encoding different character sets

— Supports > 110,000 characters/code points in >100 scripts
* |ncludes direction markers

— Allows mixing of English (L-to-R) and Persian (R-to-L)
e Supports several different encodings

— Most common is UTF-8 “Universal Character Set
Transformation Format—8-bit”

* One to Four 8-bit bytes per character

* Overlaps with ASCII for Latin alphabet
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Unicode Direction

* Unicode has special characters for direction changes
— U+202A (&Irm), Left to Right Marker

— U+202B (&rlm), Right to Left Marker

* BIDI (Bi-Directional Text) systems class letters as
direction sensitive or neutral

— Whitespace and symbols are neutral

* The first & last characters of a right to left regular
expressions might be swapped .. depending on the
editor
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Python/NLTK

* Python has decent Unicode/UTF-8 support
— Critically, Including the re library

* NLTK includes automated PoS tagger
construction tools

* NLTK's UTF-8 Support is incomplete
— Makes unicode-unsafe calls to re functions
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New Regexp Tagger

One critical change on line 477
/usr/lib/python2.7/site-packages/nltk/tag/sequential.py

51 yvaml tag = ''nltk.RegexpTagger’

3 def  init  (self, regexps, backoff=None):

_I_I- mian
SequentialBackoffTagger. init (self, backoff)
labels = ['g'+str{i) for i in range(len(regexps))]

PAREEEEREES

58 tags = [tag for regex, tag in regexps]
self. map = dict(zip(labels, tags))

70 regexps labels = [(regex, label) for ((regex,tag),label) in zip(regexps, labels)]
71 self. regexs = re.compile(’' |’ .join(['(7P<%s>%s)' % (label, regex) for regex,label in regexps labels];
72 self. size=len{regexps)
473 print "Using abused unicode version of sequential:RegexpTagger -PAPPP,20130423"
474
475 def choose tag(self, tokens, index, history):
476 #print "Using abused version of seguential"
477 m = self. regexs.match({tokens[index].decode("utf-8"))
478 if m:
479 return self. _maplm.lastgroup]

480 return Mone




Solution

* RegExpTagger had to be modified to work
on Unicode strings, replacing the normal
RegexpTagger

* Generate some Regular Expressions from
Variables defining subwords

* Hand-code a simple Bigram pass
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Demonstration! ‘
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Hand-Tagged Example

_IN> 90 y0 _OMI, Mol NNSwleMbl . GND>,S  NNawdase NNogui
_NNSsbaisl, IN;I NNaiSs DTl . VPresadscso  NNOLwsl  NNewasui
NNy g w NN, S INay . VPrescawl JJojl NN iubg iy CD

_NN iS5 NNaiaS INay « NNPOLul NNSHLgzuiwls NN, S s Jovinng §y
_NN>obi, NNolasl CCy NNjso NN_auasio . NNPz b NNPOYI

_NNawdae CDS; « NNwlinz CCy NNwbgs NNolo,> CCo NN ung i
1,9 0 NNewasuw €Dy INsew I RBYlizl Jls ) lzail  CCq Il
VR iy Jidlx> NN> 9 CDS oS> o« VPresams o ) s laizl  CCo

~

_Vauil awls _JIRs jinl )l NNawdae SCL _VPresaS sw vl
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