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NATURAL LANGUAGE PROCESSING – A BRIEF STUDY OF TOOLS 
 

S. Abhikhya 
             Research Scholar, National Sanskrit University 

           Tirupati, Andhra Pradesh, India 
 
Introduction       

Natural language processing (NLP) is used for communication between computers and human (natural) languages in the field 
of artificial intelligence, and linguistics. Being concerned with human-computer interaction, NLP works to enable computers to make 
sense of human language to make interactions with machinery and humans as user friendly as possible. 
 
History of NLP 
First Phase (Machine Translation Phase) – Late 1940s to late 1960s  

The work done in this phase focused mainly on machine translation (MT). This phase was a period of enthusiasm and optimism. 
Let us now see all that the first phase had in it:  

 The research on NLP started in early 1950s after Booth & Richens’ investigation and Weaver’s memorandum on machine 
translation in 1949.  

 1954 was the year when a limited experiment on automatic translation from Russian to English demonstrated in the Georgetown-
IBM experiment.  

 In the same year, the publication of the journal MT (Machine Translation) started. 
 The first international conference on Machine Translation (MT) was held in 1952 and second was held in 1956. 
 In 1961, the work presented in Teddington International Conference on Machine Translation of Languages and Applied Language 

analysis was the high point of this phase. 
 
Second Phase (AI Influenced Phase) – Late 1960s to late 1970s 

In this phase, the work done was majorly related to world knowledge and on its role in the construction and manipulation of 
meaning representations. That is why, this phase is also called AI-flavored phase. 
 The phase had in it, the following: 

 In early 1961, the work began on the problems of addressing and constructing data or knowledge base. This work was influenced 
by AI.  

  In the same year, a BASEBALL question-answering system was also developed. The input to this system was restricted and the 
language processing involved was a simple one. 

 A much-advanced system was described in Minsky (1968). This system, when compared to the BASEBALL question-answering 
system, was recognized and provided for the need of inference on the knowledge base in interpreting and responding to language 
input. 

 
Third Phase (Grammatico-logical Phase) – Late 1970s to late 1980s  

This phase can be described as the grammatico-logical phase. Due to the failure of practical system building in last phase, the 
researchers moved towards the use of logic for knowledge representation and reasoning in AI. 
The third phase had the following in it:  

 The grammatico-logical approach, towards the end of decade, helped us with powerful general-purpose sentence processors like 
SRI’s Core Language Engine and Discourse Representation Theory, which offered a means of tackling more extended discourse. 

 In this phase we got some practical resources & tools like parsers, e.g. Alvey Natural   Language Tools along with more 
operational and commercial systems, e.g. for database query. 

 The work on lexicon in 1980s also pointed in the direction of grammatico-logical approach. 
 
 Fourth Phase (Lexical & Corpus Phase) – The 1990s  

We can describe this as a lexical & corpus phase. The phase had a lexicalized approach to grammar that appeared in late 1980s and 
became an increasing influence. There was a revolution in natural language processing in this decade with the introduction of machine 
learning algorithms for language processing. 
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Few linguistic terminology 
NLP is essentially multidisciplinary: it is closely related to linguistics (although the extent to which NLP overtly draws on 

linguistic theory varies considerably). It also has links to research in cognitive science, psychology, philosophy and maths (especially 
logic). Within Computer Science, it relates to formal language theory, compiler techniques, theorem proving, machine learning and 
human-computer interaction. Of course, it is also related to AI, though nowadays it’s not generally thought of as part of AI. 
 
The NLP subareas loosely correspond to some of the standard subdivisions of linguistics: 
1. Morphology:  means the structure of words. For instance, ‘unusually’ can be thought of as composed of a prefix un-, a stem usual, 
and an affix -ly. ‘Composed’ is compose plus the inflectional affix -ed: a spelling rule means we end up with composed rather than 
composed. 
2. Syntax: the way words are used to form phrases. e.g., it is part of English syntax that a determiner such as the ‘will’ come before a 
noun, and also that determiners are obligatory with certain singular nouns 
3. Semantics. Compositional semantics is the construction of meaning (generally expressed as logic) based on syntax. This is contrasted 
to lexical semantics, i.e., the meaning of individual words.  
4. Pragmatics: Pragmatics is the study of how words are used, or the study of signs and symbols. An example of pragmatics is how 
the same word can have different meanings in different settings. An example of pragmatics is the study of how people react to different 
symbols. 
 
Study of Human Languages 

Language is a crucial component for human lives and also the most fundamental aspect of our behavior. We can experience it 
in mainly two forms – written and spoken. In the written form, it is a way to pass our knowledge from one generation to the next. In the 
spoken form, it is the primary medium for human beings to coordinate with each other in their day-to-day behavior. Language is studied 
in various academic disciplines. Each discipline comes with its own set of problems and a set of solution to address those.  
  
Consider the following to understand this: 
1. Discipline:  Linguists 

 Problems:  How phrases and sentences can be formed with words?  
           What curbs the possible meaning for a sentence?  

Tools:   Intuitions about well-formedness and meaning.  
Mathematical model of structure. For example, model theoretic semantics, formal language theory.  

2. Discipline:  Psycholinguists 
Problems:   How human beings can identify the structure of sentences? 

                            How the meaning of words can be identified? When does understanding take place? 
             Tools:     Experimental techniques mainly for measuring the performance of human- beings. Statistical analysis of observations. 
3. Discipline: Philosophers. 

Problems:  How do words and sentences acquire the meaning? How the objects are identified by the words?  
                     What is meaning? 

Tools:  Natural language argumentation by using intuition. Mathematical models like logic and model theory.  
4. Discipline: Computational Linguists  

Problems: How can we identify the structure of a sentence How knowledge and reasoning can be modeled? How we can use    
language to accomplish specific tasks? 

              Tools:  Algorithms Data structures Formal models of representation and reasoning.  
                  AI techniques   like search & representation methods. 

 
Linguistic resources  
Corpus  

 A corpus is a large and structured set of machine-readable texts that have been produced in a natural communicative setting. 
Its plural is corpora. They can be derived in different ways like text that was originally electronic, transcripts of spoken language and 
optical character recognition, etc. 
 
 Elements of Corpus Design  

Language is infinite but a corpus has to be finite in size. For the corpus to be finite in size, we need to sample and proportionally 
include a wide range of text types to ensure a good corpus design. 
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Corpus Representativeness 
 Representativeness is a defining feature of corpus design. The following definitions from two great researchers – Leech and 

Biber, will help us understand corpus representativeness:  
 According to Leech (1991), “A corpus is thought to be representative of the language variety it is supposed to represent if the 

findings based on its contents can be generalized to the said language variety”. 
 According to Biber (1993), “Representativeness refers to the extent to which a sample includes the full range of variability in a 

population”.  
 

In this way, we can conclude that representativeness of a corpus is determined by the following two factors:  
 Balance – The range of genre include in a corpus.  
 Sampling – How the chunks for each genre are selected. 

 
Corpus Balance  

Another very important element of corpus design is corpus balance – the range of genre included in a corpus. We have already 
studied that representativeness of a general corpus depends upon how balanced the corpus is. A balanced corpus covers a wide range of 
text categories, which are supposed to be representatives of the language. We do not have any reliable scientific measure for balance 
but the best estimation and intuition works in this concern. In other words, we can say that the accepted balance is determined by its 
intended uses only. 
 
 Sampling  
  Another important element of corpus design is sampling. Corpus representativeness and balance is very closely associated with 
sampling. That is why we can say that sampling is inescapable in corpus building.   
 According to Biber (1993), “Some of the first considerations in constructing a corpus concern the overall design: for example, the 

kinds of texts included, the number of texts, the selection of particular texts, the selection of text samples from within texts, and the 
length of text samples. Each of these involves a sampling decision, either conscious or not.” 

 
 While obtaining a representative sample, we need to consider the following:  

 Sampling unit: It refers to the unit which requires a sample. For example, for written text, a sampling unit may be a newspaper, 
journal or a book.  

  Sampling frame: The list of al sampling units is called a sampling frame. 
   Population: It may be referred as the assembly of all sampling units. It is defined in terms of language production, language 

reception or language as a product. 
 
 Corpus Size  

Another important element of corpus design is its size. How large the corpus should be? There is no specific answer to this 
question. The size of the corpus depends upon the purpose for which it is intended as well as on some practical considerations as follows:  

 Kind of query anticipated from the user. 
 The methodology used by the users to study the data. 
 Availability of the source of data. 

 
TOOLS  
 
MORPHOLOGICAL ANALYSER  

Morphological study is one of the branches of linguistic which is used for study of structure of words [1]. It identifies how a 
word is formed using combination of various morphemes [2]. A morpheme is considered a basic unit of the word. The smallest part of 
the word with grammatical function and meaning is considered as the morpheme. Morpheme is categorized in 2 types:  
 
Free morpheme and Bound morpheme. 

 A free morpheme can constitute a word by itself. For example: Bus, Cycle etc. 
  While a bound morpheme cannot stand alone but attaches itself to a free morpheme to form a word. Examples of bound 
morpheme are: ing, un etc. 
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 Morphology can be categorized in 2 parts: Inflectional Morphology and Derivational Morphology. Both of these types have 
their own significance in various areas related to the Natural Language Processing.  

 
In English morphology, an inflectional morpheme is a suffix that's added to a word (a noun, verb, adjective or an adverb) 

to assign a particular grammatical property to that word, such as its tense, number, possession, or comparison.  
 
Derivational morphology is defined as morphology that creates new lexemes, either by changing the syntactic category (part 

of speech) of a base or by adding substantial, non-grammatical meaning or both. 
 
STEMMING  

Stemming is the process of reducing a word to its word stem that affixes to suffixes and prefixes or to the roots of words known 
as a lemma. Stemming is important in natural language understanding (NLU) and natural language processing (NLP). 

 
Stemming is a part of linguistic studies in morphology and artificial intelligence (AI) information retrieval and extraction. 

Stemming and AI knowledge extract meaningful information from vast sources like big data or the Internet since additional forms of a 
word related to a subject may need to be searched to get the best results. Stemming is also a part of queries and Internet search engines. 
Recognizing, searching and retrieving more forms of words returns more results. When a form of a word is recognized, it can make it 
possible to return search results that otherwise might have been missed. That additional information retrieved is why stemming is integral 
to search queries and information retrieval. 
 
CHUNKER  

Chunking is a process of extracting phrases from unstructured text, which means analyzing a sentence to identify the 
constituents (Noun Groups, Verbs, verb groups, etc.) However, it does not specify their internal structure, nor their role in the main 
sentence. It works on top of POS tagging. 
 
TAGGER  

It is a process of converting a sentence to forms – list of words, list of tuples (where each tuple is having a form (word, tag)). 
The tag in case of is a part-of-speech tag, and signifies whether the word is a noun, adjective, verb, and so on. Default tagging is a basic 
step for the part-of-speech tagging. 
 
CONCLUSION  

The above article is a brief study of the tools in NLP which helps the machine in understanding the human languages, 
expressions, words, sentences, phrases, etc. and to make a natural communication between humans and machine. 
 
 
 
 


