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Abstract : In this paper; topic is document retrieval using Latent Semantic     Indexing for Hindi Language .In the past, information 

mining through web in text searching using English language or other regional language. But for Hindi language there is less SEO 

support is available. So, for improving the Hindi language text search and there appropriate result, here is method known as Suffix 

removal method. It helps to gather the information retrieval. The information extracted needs to be expressed by query, created by 

the user. Documents satisfying the query of the user are considered as "relevant." otherwise "non-relevant." Singular value 

decomposition is one of the most effective dimensional reduction scheme. It is an statistical techniques that is used in many fields, 

such as the principal component analysis (PCA) for image processing and face recognition we can conclude that performance of 

Latent Semantic Indexing has been tested for many small datasets. However, it has not been tested for a larger dataset. In our 

research, we focused on the performance of latent Semantic Indexing on a large dataset by changing the parameters e.g. stop word 

lists and term weighting schemes. A single paragraph of about 200 words maximum. For research articles, abstracts should give a 

pertinent overview of the work. We strongly encourage authors to use the following style of structured abstracts, but without 

headings: 1) Background: Place the question addressed in a broad context and highlights the purpose of the study; 2) Methods: 

Describe briefly the main methods or treatments applied; 3) Results: Summarize the article's main findings; and 4) Conclusion: 

Indicate the main conclusions or interpretations. The abstract should be an objective representation of the article, it must not contain 

results which are not presented and substantiated in the main text and should not exaggerate the main conclusions. 
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1. Introduction 

Latent Semantic Indexing Using Hindi Language in 

which the input provide in Hindi language and it provides the 

output in Hindi or relevant form, but why it necessary let’s 

have look on it. At Engine when we searched or perform any 

“query” the algorithm remove irrelevant words from query 

and super-relevant outcome present for you as web or other 

form particular For e.g. भौतिक विज्ञान क्या है ? here for given 

query the algorithm remove irrelevant words by First process 

analyze information resources conceptually in the collection  

 

 

from the contained concepts (effective terms) that make up 

vocabulary. The output of the first process is input to the 

second stage, where a translation is employed and a database 

is created. 

2. Related Research Work On Latent Semantic Indexing 

(LSI) 

Here we focus on the existing problems Latent Semantic 

Indexing (LSI). There are many questions about very large 

datasets, stop words, and term weighting schemes in Latent 

semantic analysis. Here we try to answer such questions, 

mainly for very large datasets.  
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"Using latent semantic analysis to improve access to textual 

information" was the first research work on Latent Semantic 

Analysis by Dumais et al in 1988 Two different datasets were 

used, with the following descriptions: 

• MED: The first database consisted of 1033 medical reference 

and titles. A 5823*1033 term-document matrix was obtained 

 and effectiveness was evaluated against 30 queries 

• CISI: The second dataset consisted of 1460 information 

science titles. A 5135*1460 term-by-document matrix was 

obtained and retrieval performance evaluated using 35 queries 

available with the dataset. 

2.1 Indexing By Latent Semantic Analysis 

 

In 1990 Deerwester published a paper titled "Indexing by 

latent semantic analysis" which shows indexing and retrieval 

using latent semantic analysis. Here we try to show the use of 

singular value decomposition. Datasets with queries from the 

Medlarscollection was used. Stop words were removed but 

stemming was not done on dataset. After reviewing following 

flaws were found in their work: LSI was evaluated using small 

dataset. It was a poor choice because the dataset contains 

similar documents. Some queries were poorly stated. In the 

first experiment, 13% average improvement in result claimed. 

In another experiment, 50%improvement in retrieval 

performance was claimed. 

The above experiment was tested with LSI and result was 

compared against a term matching method, and the vector 

method. The SMART and Voorhees systems were used for 

these purpose information retrieval systems. They have 

different indexing, term weighting, and query processing 

procedure. A total of 439 stop words were applied to reduce 

terms. However, stemming was not used in this experiment. 

They found that latent semantic indexing method is better than 

simple term matching in one case and equal in another case 

when considering two different datasets. 

2.2 Large-Scale Information Retrieval Using Latent 

Semantic Indexing 

 

Todd A. Letsche [Letsche 1996] used the datasets shown in 

Table 3.1 in his master's thesis at the University of Tennessee, 

Knoxville, USA. 

 

dataset, no improvement was claimed. Similarity of 

documents and poor queries caused very poor performance 

Interventionary studies involving animals or humans, and 

other studies require ethical approval must list the authority 

that provided approval and the corresponding ethical approval 

code.  

By reviewing following issues were found: 

They removed stop words and for stemming they used Porter's 

stemmer and reduce the terms. However, they do not mention 

length of the stop word list. They used Latent Semantic 

Analysis to search Whole WWW. A dataset of 100,000 

documents from USENET was used. However, Letsche 

claimed that the system was unable to search the dataset. 

Latent semantic Indexing achieved nearly 30% better 

performance than Lexical based analysis. This technique does 

not use singular value decomposition or cosine similarity. 

 

2.3 Automatic Cross-Language Information Retrieval 

Using Latent Semantic Indexing 

Dumais used 2,482 documents for his experiment. They used 

English and French documents. Here queries written in one 

language can retrieve other language documents along with 

the document in original language. Following points were 

found in reviewing his paper: First of all they have neither 

used standard dataset nor they have removed stop words or 

stemmed the words. He compared Latent Semantic Indexing 

result with human retrieval. In comparison to human text, the 

performance of this Latent Semantic Indexing system was 

about 10% poor but 15% better for top 10 retrievals. 
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2.4  Latent Semantic Indexing-Based Intelligent 

Information Retrieval System For Digital Libraries 

 

In 2006, in his paper uses 116 journals available in the VIT 

Vellore India as their own dataset. Following points were 

noted while reviewing his work: He used small dataset, data 

set and queries were not standard. There is no indication of the 

improvements in the performance. They used Porter's 

algorithm for stemming purpose and did not remove stop 

words. In this paper they proposed that Latent Semantic 

Indexing was superior than standard vector space model. 

 

2.5 Singular Value Decomposition And Rank K 

Approximation 

In 2005 Bast & Majumder paper titled "Why Spectral 

Retrieval Works" studied SVD method by changing the value 

of K on three different datasets. They wanted to find 

acceptable value of K. Using this method they choose some 

values of K and measured the performance of Latent Semantic 

Indexing. following dataset and corresponding queries were 

used: 

• Time Collection contains 425 documents and 3882 unique 

terms. 

• Reuters Collection contains 21,578 documents and 5701 

unique terms. 

• Assumed Collection contains 233,445 documents and 99,117 

unique terms 

Findings of this paper are as follows: 

The dataset was large. By varying K’s value it was found that 

K does not play an important role in the retrieval performance. 

Larger value of K reduces the relatedness of word pairs. 

2.6 Singular Value Decomposition For Text Retrieval 

 

In 2001 Husbands' paper entitled "On the Use of the Singular 

Value Decomposition for Text Retrieval" explored Latent 

Semantic indexing performance for large datasets. Following 

datasets were used: 

• MEDLINE/ MED collection: This dataset is a small dataset. 

• TREC-6 Dataset: A collection with 115,000 terms and 

528,155 documents. This is a large dataset. 

• NPL Dataset: NPL dataset contains 11,429 documents and it 

is a small dataset. 

They compare the performance of Latent Semantic Indexing 

with term matching. For MED data set, Latent Semantic 

Indexing showed better performance than term matching 

technique. However, the large TREC-6 dataset Latent 

Semantic Indexing (K=200) showed poor retrieval.  

3. Results 

The following sections the result of the evaluation 

3.1. Result: Experiment-1 

The 10-point interpolated precision of four different systems. 

The recall precision graph based on the data is shown in  

 
Table 3.1-10-point Interpolated Precision of Four Different Systems 

In the Table value of 0.1 represents the top 10% documents 

that are relevant. As an example precision with top 10% of the 

documents is 17.57%. This value is calculated using 

interpolating the precision values of all queries used for this 

thesis at the standard recall value 0.1. We can compare 

retrieval systems with different parameters in terms of 

precision in different standard recall points e.g., 0.1, 0.2 etc. 

For example, at recall point 0.3 means, the precision values for 

system-1 is 8.88% and for system-3 is 7.35%. So, if we 

subtract (8.88-7.35) %=1.53%, means that system-1 shows 

1.53% better retrieval performance than sytem-2 for the op30 

% retrieved documents. 

 

Figure : Recall-Precision Graph for Experiment-1 
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The system-1 with stop word list provides best result when 

compared to the other systems. For top 10% retrieval, system-

1 shows 5.37% better performance than system-4, 3.68% 

better performance than system-2, and 2.44% better 

performance than system-3. However, after top 40% retrieval 

all the systems showed almost the same retrieval performance. 

In system-2, we just used Porter's stemmer without removing 

stop words. It can be seen that the performance of system-2 

compared to system-4 is 1.64% better. From the above, it is 

concluded that in case of latent Semantic Indexing based 

information retrieval, the stop words is depends upon input 

data. From the above result we can see thatstop words reduce  

performance in case of Latent Semantic Indexing-based 

information retrieval with large dataset. 

3.2 Paired Sample T-Test 

 

We calculated the t-test using SPSS represents recall-precision 

of all systems and means and standard deviations of precision. 

Table 5.5 shows output of the t-test. We compared system-1 

with other systems in terms. We found three different level of 

significance for every system. We found that the t-test 

produced a result below the threshold value. If we apply t-test 

to compare different systems, paired sample t-test results 

indicate minor differences for all cases. 

 

Table 3.2-10-point Interpolated Precision, Mean and Standard 

Deviation of Four Systems 

 
Table 3.2 : Comparison among Systems in Terms of T-testg 

 

 

 

4. Discussion 

Relevance judgment is an important part of Information 

Retrieval dataset. This help in measuring precision and 

indicating which documents are relevant to which query. In 

these sections we discuss the background of TREC-8 

Relevance Judgment. 

Relevance Judgments are important for test collection. It is 

necessary for every topic to create a list of relevant 

documents. TRECs uses pooling method to assemble the 

relevant document. Here a pool of relevant documents is 

created by using samples of documents selected by research 

groups. The pool is judge by the human, who makes simple 

yes no judgment for each document in the pool. Un-judged 

documents are considered as un-relevant. This sampling 

technique is valid since other systems uses ranked retrieval 

methods, where documents most likely to be relevant returned 

first.  

This method can be concluded as follows: 

1. To have researchers and companies to participate. 

2. To run all 50 question or query from first to last their 

system (TREC-8, Topic 401-450). 

3. To submit raw retrieval results (Take the top 100 highest 

ranked documents from each topic e.g., TREC-8: 7100 

documents). 

4. To combine them keen on the applicant set e.g., TREC-8: 

1736 documents. 

5. To contain person appraiser judge application of each 

document. 

6. To evaluate results and compile of performance statistics 

(e.g., TREC-8: 94 

Documents) . 

5. Conclusions 

The Information Retrieval was born in the early 1950s and 

over the last decade, the field has grown considerably. Several 

Information Retrieval systems are used by a different no of 

users. Retrieving information from textual digital data is a 

challenge to the users where the user is working on a different 

language, and an Information Retrieval system is a solution to 

this challenge. 

we introduced Latent Semantic Indexing research and 

presented the problem statement. 
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 We discussed the Latent Semantic based Information 

Retrieval system. Here we also covers different term 

weighting schemes, ranked based similarity measurement 

technique, singular value decomposition, and the idea of 

recall-precision and t-test.  

We survey was done on Latent Semantic Indexing which 

helped us to identify the research questions on latent Semantic 

based Information Retrieval System. 

We described the characteristics of dataset, and the pre-

processing techniques. To address the research questions, we 

used our own stop words lists for Hindi language and applied 

Porter's stemmer, with SVD over LSI. 

We showed the experimental design, along with the results, its 

findings. All the results are on the top 10% retrieval. We 

performed two experiments to measure the performance of 

Latent Semantic Indexing in case of Hindi dataset. The 

experiments are given below briefly: 

• Different stop word list affects the experiment. 

• Different term-weighting schemes also affect the experiment. 

In the first experiment, retrieval performance was tested of 

Latent Semantic Indexing using different stop word lists and 

without stop words removal. The stop word list we created 

5.37% better performance and 4% better than without 

removing stop word. 

In the second experiment, we used 3 different schemes of 

term-weighing. Term frequency- inverse document frequency 

schemes showed 9% better performance, and log-entropy 

showed 5.54% better performance than raw term frequency. 

Also, term frequency- inverse document frequency showed 

3% better performance than log-entropy. In summary, term 

frequency- inverse document frequency showed better 

performance. In general, Latent Semantic Indexing has 

advantages as follows: 

1. Both terms and documents are explicitly represented in the 

same space. 

2. Queries and new documents can easily be added. 

3. Latent Semantic Indexing uses Singular Value 

Decomposition to reduce dimension and to remove noise. 

4. Latent Semantic Indexing is able to handle polysemy and 

synonymy. 

Possible Extensions of the Experiments 

LSI is being used in many of IR and text processing 

applications. Here we studied the accuracy of Latent Semantic 

Indexing in document retrieval of Hindi Language. Following 

are some research works related to this study that might be 

used in future: 

1. Different Weighing scheme can be used  

2. New Stop word list can be considered 

3. We have worked upon Hindi language, other language can 

also be considered.. 
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