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Abstract 

There are always difficulties with the data fetching from the server to the client due to keyboard mismatch and 

the incomplete sentence. The most difficult part is the vocabulary problem, which was previously discussed by 

Furnas et al. [1987], which lead to the wrong data retrievals. These systems which are being used for 

information retrieval are very limited because of some factors like some very short queries for the fetching the 

information from the documents which are having complex structure and require often some very simple and 

enough length query to fetch the information. People use different synonyms to express their queries but they 

want the same result all the time. Uses of long queries cuts down the problem of word mismatch because there 

are more chances of occurrence of keywords that are helpful in answer retrieval from the document in the 

database. The query expansion expands the query using normal synonyms and phrases with exact meaning of 

previous word which increases the chances of matching the relevant documents. Query expansion, which is 

quite famous with the name “NLP”, is nothing but either minimizing or expanding the query at the level where 

it can easily fetch the desired information from the database. 

Keywords: - Natural language processing, Query minimization, Query expansion. 

1. Introduction 

This paper presents an efficient method which modifies the users’ queries by replacing the words with related 

keywords. Keywords used in replacement are very common to the documents and are easy to match, by which 

retrieval of data can be done easily and more accurately.There are several information retrieval technologies 

available but each of them are having some limitation due to some factors which prevent them from satisfying 

the requirement of the user, who processes his query in very short form for document identification. Fetching 

the right information with a shorter query is very difficult. The documents and queries both are in natural 

language and may have different structure. The difference in the query structure leads to the keyword mismatch 

and information retrieval becomes more difficult. A query should be simple enough at the level at which user 

can easily understand the query and the query should contain some keyword that can be helpful for the 

information retrieval by matching the keywords with the information in the document. A query can be modified 

up to the requirement either by minimizing the query length or by adding the required keyword. These processes 

are known as query minimization and query expansion respectively. 

  

The method presented in the paper for query minimization removes words from the query which are not 

necessary and removal of them doesn’t affect the query meaning. The method also replaces some words of the 

query with keywords if possible. Addition of keywords also doesn’t change the meaning of query. The method 

presented for query expansion also does the same but it adds some more keywords, may be those keywords are 

not necessary, for making the query more accurate. 
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The remaining content of the paper is arranged as follows. Point 4 describes the implementation done in this 

paper, followed by the conclusion and future works as 5
th

 point and 6
th

 point. 7
th

 point presents the references 

used in this paper. 

2. Related works 

            Query modification is a technique for summarizing the query in such manner so it becomes more 

accurate for information fetching. Query modification described in this paper focuses on both the minimization 

and the expansion of the query. In 2010 Sansonnet, Bourda and Asfari presented a user task and profile for 

improving user queries. They used data related to user with timeline so they can easily move towards the 

information the user is interested in. But the problem with this approach was the method was unable to interact 

with user’s preferences. In 2010, some improvement was done by Koutrika in this paper for query enrichment. 

3. Implementation 

3.1. Query Minimization 

              A query can be minimized up to some extent without changing its meaning. Queries processed by a 

user are mostly in natural language so a single query can be written in many ways with same meaning. This 

structural difference come across ambiguity and mislead. This method uses a word-bag which stores the 

keywords used often in the documents in the database. Whenever a user enters any query, the query is cross-

checked with word-bag. Once the query went through this cross-checking, it is not compulsory that query is 

modified. A query will only be modified when the modification is required. If word-bag finds the query is 

already summarized enough for information fetching, it skips the modification process and query remains same 

as users have processed. While cross-checking, query is broken into predicates and all predicates are again 

cross-checked to check whether the predicate is required or the query remains same after removal of this 

predicate. If that predicate is not required the method simply remove the corresponding word and continue with 

cross-checking but if that predicate is required then word-bag finds an alternative word with the same meaning 

in the list of keywords. If any other word rather than the original one is found then original word is replaced 

with the new keyword, if not cross-checking goes on till the last word of the query. 

 

Algorithm: - 

1. Read query in natural language 

2. Store in a character array 

3. Separate all words and store them in different arrays 

4. Remove all the articles 

5. Cross-check each array with word-bag 

6. If minimization is not required Goto : 9 

7. Remove unnecessary words 

8. Replace original words with keywords from word-bag and Goto 5 

9. Repeat above all step for next query 

10. End 

 

Example 1: - 

Finding the age of American President Barack Obama… 

Query 1: - How old is American President Barack Obama? 

Query 2: - What is the age of American President? 

Query 3: - How old is American President? 

Query 4: - Age of Barack Obama 

………. 

……..... 

………. 

This single query can be written with multiple structures with same meaning. All the above listed queries need a 

single result. No matter what is the length of query, all listed queries point to single document which holds the 

detail about the Barack Obama age. 
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Query 1 is the longest query in the list which contains two unnecessary words ‘how’  & ‘is’ and while cross-

checking rest predicates word ‘old’ can be easily replaced with ‘Age’ which means the same. The word pairs 

‘American President’ and “Barack Obama” points to a single person so one of these two can be simply removed 

and the removal will not affect the query meaning at all. Let remove the Name then the final query will be “Age 

American President’ which is short enough for fetching the age of Barack Obama, and if we short the query to 

‘Age Barack Obama’, it becomes more specific and returns with the age of Barack Obama. This simply means 

some words can be easily replaced with some fixed word without changing the meaning. 

Example 2: - 

Query to find the location where TajMahal is situated: - 

Query 1: - Where is TajMahal situated? 

Query 2: - What is the location of TajMahal? 

Query 3: - TajMahal location. 

Query 4: - Location where The TajMahal is situated. 

……… 

……… 

……… 

All the above queries are trying to find the location of the TajMahal. The longest query which is query 4th can be 

minimized by removing article it is containing and the words ‘location’ and ‘where’ means same as ‘location’ so 

word ‘where’ can be removed. Unnecessary words like ‘is’ and ‘situated’ can also be removed with remaining 

the query meaning same. 

3.3. Query Expansion 

Sometime a user enters a query which is not enough for the data fetching because either it contains very few 

keywords or not at all. Hence the keywords are the most necessary thing in a query for data fetching. It is not 

necessary that the query entered by the user is complete enough. Sometime user enters only some words from 

the query based on his knowledge which are either not enough for data fetching or may lead to wrong document 

which ends with either wrong data or with no data retrieval. 

Algorithm: - 

1. Read query in natural language 

2. Store in a character array 

3. Separate all words and store them in different arrays 

4. Remove all the articles 

5. Cross-check each array with word-bag 

6. If expansion is not required Goto : 9 

7. Remove unnecessary words 

8. Replace original words with keywords from word-bag 

9. Add extra keyword if required and Goto 5 

10. Repeat above all step for next query 

11. End 

4. Conclusion 

Paper presented here presents a very simple and effective method which modifies the users’ query according to 

the requirement. It modifies the query only when modification is required. Once the query is modified at what 
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level the modification is required, a new query is constructed with remaining words or modified words if 

modified. But if the queries is crossed-checked with word-bag and found up to level for data fetching, then the 

algorithm simply skips the modification and reconstruct a new query as old one. 

5. Future Work 

This method can be modified further using the classified word-bags. All the word-bags will contain only words 

which are related to the word-bag type. That will help in quick reconstruction of modified query. 
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