NLP Assignment 3
Problem 1:

The problem was to develop a statistical model for spelling errors. The statistical model can be built using Bayesian probability model. Optical character recognition is the term used for the automatic recognition of the machine or hand printed characters. An optical scanner converts a machine or hand printed page into a bitmap which is then passed to OCR algorithm.

 The errors in the given data are the single –error misspellings.  These come under the category of substitutions.

Stage 1:
In the stage one of the algorithm, a list of words generated by the typo is made as below.

The following table has the information about the words and their errors. The table has the correct word and the position of the error and type of the error.
	Error
	Correction
	Correct Letter
	Error Letter
	Position

(Letter #)
	Type

	yis
	yes
	e
	i
	2
	Substitution

	yas
	yes
	e
	a
	2
	Substitution

	mo
	no
	n
	m
	1
	Substitution

	do
	no
	n
	d
	1
	Substitution


Stage 2:

The second stage of the algorithm scores each correction. Each candidate correction, c, is scored by Pr(c) Pr(t/c), and then normalized by the sum of the scores for all proposed candidates. The prior, Pr(c), is estimated by ( f req(c) + 1 )/ N, where f req(c) is the number of times that the word c appears in the given data.
Zero counts can cause problem. So we add 0.5 to all the counts. This is called “smoothing”.

P ( c) =  ( C (c ) + 0.5) / ( N + 0.5V )

The resulting Prior probabilities are as follows:
P ( yes) =  ( 3+ 0.5) / ( 12 + 0.5 * 2)  = 0.2692
P ( no)  =  ( 2+0.5) / (12 + 0.5 *2)  = 0.1923

	C
	Freq ( c )
	P ( c)

	yes
	3
	0.2692

	no
	2
	0.1923


Step .3:

Computing the likelihood term p (t /c) is a research problem. . It can be estimated. We estimate that by the use of the confusion matrix as follows:
Sub [x , y] is the number of times x was typed as y.

Using the matrix the estimated p ( t./ c) is as follows:
P ( t /c) = sub [ t p , c p ] / count [ c p]

	c
	Freq ( c )
	P ( c )
	P ( t / c)
	P ( t/c) *

p (c )

	yes
	3
	0.2692
	0.5
	0.1346

	no
	2
	0.1923
	0.66667
	0.1282


The calculations are done as follows. In the yes, the letter e was substituted by I 2 times.
P ( t/ c) 1 = 2 /6 

‘ e’ was substituted by ‘ a’ 1 time.

P ( t/c) 2 = 1/6

There fore for the word yes, ‘e ‘ was substituted over all 3 times. So 

P( t/c) = 3/6 = 0.5

Similarly, for the word ‘no’.

Problem 2: 
The finite state transducer is a machine that reads one string and generates another. FST defines the relation between strings.
The FST can be summarized as follows:

It takes the character ‘a’ and outputs ‘z’ . If the input character is ‘b’ then the output is unchanged. 

The mapping can be shown as follows :

a --------- > z              a :z

b ---------- > b              b

The FST is very simple. It has just 3 transitions. The FST has the first ‘start’ state where it starts. It then proceeds to state q0. Then depending on the input it gives out the output string. 

In the first graph, there a maps to z and b maps to itself. 
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The b --- > b transformation can be represented simply as b. That is because that is the default transition. The graph below depicts that.                            
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The inputs given are as follows: aaa , aab , baa, aba, bbb, bba, bab. The input does not have one combination of the eight possible combinations so there is a nedd to change this and insert that into the transducer. Else this transducer will accept even the input ‘abb’ and produces output.
This is the modified transducer that rejects the input ‘abb’.
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Problem 3:
The task of this problem was to select 2- words from the SWITCHBOARD.LEXICON, which can be represented as 10 valid morphemes plus stem. Morpheme is a small meaning bearing word.
The following is the list of words that are selected from the lexicon.

ABANDON 

ABANDONED

ABORTION 
ABORTIONIST  

BOTTLE 

BOTTLES 

CLEAR 
CLEARER  

CONCEPT 

CONCEPTION  

ZONE 

ZONES  

ZOOM 

ZOOMING  

WOUND 

WOUNDED  

YOUNG 

YOUNGER  

DISH 

DISHED 

Representation of the words as stem + morpheme: 

ABANDONED  = > ABANDONED (stem)  + ED (morpheme)
ABORTIONIST = >  ABORTION ( stem)  + IST ( morpheme)

BOTTLES  = > BOTTLE ( stem) + S (morpheme)

CLEARER = > CLEAR (stem) + ER (morpheme)
CONCEPTION => CONCEPT (stem) + ION (morpheme)
ZONES => ZONE (stem) + S (morpheme)
ZOOMING = > ZOOM (stem) + ING (morpheme)
WOUNDED = > WOUND (stem) + ED (morpheme)
YOUNGER = > YOUNG (stem) + ER (morpheme)
DISHED => DISH (stem) + ED (morpheme)
Relation between morphemes and syllables:

Morphemes are the small meaningful words. Words are made up of one or more syllables. 

ABANDONED  = > ABANDON (stem)  + ED (morpheme)

ABANDONED ax b ae n d ih n d sp 

In this case the morpheme is ED and the syllable is d. Thus the e in the morpheme is silent when the actual word is pronounced.

ABORTIONIST = >  ABORTION ( stem)  + IST ( morpheme)

ABORTIONIST ax b ow r sh ih n ih s t sil 
In this case the morpheme is IST and this is made of three syllables. The st are the same in both of them. Due to the way it is spelled, IST transforms to ih s t.
BOTTLES  = > BOTTLE ( stem) + S (morpheme)

BOTTLES b aa t el z sp
The morpheme and syllables are completely different. The morpheme indicating plural is spelled as z.

CLEARER = > CLEAR (stem) + ER (morpheme)

CLEARER k l iy r er sp 
In this case the morpheme and the syllable are the same.

CONCEPTION => CONCEPT (stem) + ION (morpheme)

CONCEPTION k ax n s ae p sh ih n sp 

ZONES => ZONE (stem) + S (morpheme)

ZONES z ow n z sp 

Plural s transform to z

ZOOMING = > ZOOM (stem) + ING (morpheme)

ZOOMING z uw m ih ng sil 

WOUNDED = > WOUND (stem) + ED (morpheme)

WOUNDED w uw n d ih d silil 

YOUNGER = > YOUNG (stem) + ER (morpheme)

YOUNGER y ah ng g er sp
In this case too the morpheme and the syllables are same.

DISHED => DISH (stem) + ED (morpheme)

DISHED d ih sh t sp
By the way the word is spelled, the morpheme is transformed.

In general, there are cases where the morphemes and the syllables are similar. But in most of the other words each morpheme is made of many syllables.
