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Abstract 
The purpose of this paper is to produce reasonably accurate direct estimators, 
not only for the characteristics of whole Population but also for a variety of 
Subpopulations or domains. Many policymakers and researchers also want to 
obtain statistics for small domains. These small domains are also called small 
areas, because the sample size in the area or domain from the Survey is small. 
Due to small sample size, domain-specific direct estimators provide an ac-
ceptably large coefficient of variation. Therefore, it becomes necessary to em-
ploy indirect small area estimators that make use of the sample data from re-
lated areas or domains through linking models, and this increases the effec-
tive sample size in the small areas. Such estimators can provide significantly 
smaller coefficient of variation than direct estimators, provided the linking 
models are valid. In this paper, a web-based software for small area estima-
tion Under unit level model has been developed But this doesn’t include the 
Unit level effects in the model. This software will help the researchers, aca-
demicians, data analysts, Students and other domain groups who have been 
working in area of the SAE. 
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1. Introduction 

As this is the age of information technology, the data analysis, estimation of 
various statistics are being done using software specifically developed for partic-
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ular method. SAE is a potential area of survey sampling, but no information 
could be found regarding any existing standard software either stand-alone or 
web based for small area estimation with unit level model. Few efforts have been 
made to develop software for SAE under Sample Survey Resource, being devel-
oped at ICAR-IASRI. This particular software has been developed for small area 
estimation for basic area level model. SAE, being a very important area of survey 
sample, development of a software for Small Area Estimation under Unit Level 
Model is proposed here to be taken up in this research work. The work resulted 
in a web-based Tool for Small Area Estimation under Unit Level Model. This 
software will cater to the researchers, academicians, data analysts, students and 
other domain groups who have been working in the area of SAE [1] [2]. 

2. Material and Method  

Sample surveys, whether conducted by government organizations or by private 
entities, aim to produce reasonably accurate direct estimators, not only for the 
characteristics of whole population but also for a variety of subpopulations or 
domains. Small Area typically denotes a subset of the population for which very 
little information is available from the sample survey [3]. The statistics related to 
these small areas are often termed as small area statistics. Due to the increasing 
demand, survey organizations are faced with producing the small area estimates 
from existing sample surveys. Unfortunately, sample sizes in small areas tend to 
be too small, sometimes non-existent, to provide domains specific reliable direct 
estimates for these small areas. Small area estimation is important in survey 
analysis when domain (subpopulation) sample sizes are too small to provide 
adequate precision for direct domain estimators. Popular techniques for small 
area estimation use implicit or explicit statistical models to indirectly estimate 
the small area parameters of Interest [4]. Indirect estimation for small areas uses 
statistical models and auxiliary variables to borrow strength from similar area. 

2.1. Material: Unit Level Model 

Unit-level models relate the unit values of a study variable to unit-specific aux-
iliary data. For example, suppose one has a survey of firms that are designed to 
estimate total wages and salaries paid to workers. Perhaps the survey is designed 
so that estimates of a specified degree of precision can be made at the state level 
[5]. After the survey is conducted, one decides to estimate total wages and sala-
ries by industry, but the sample sizes for some industries are so small that the 
variances of the estimates are unacceptably large. To improve the precision of 
the estimates, one can use auxiliary data such as firm-level values of gross busi-
ness income to fit a linear mixed model with industry-specific random effects to 
improve the efficiency of the estimates [5] [6]. 

2.2. Method: Software Development Methodology 

The system is built using 3-tier architecture (Figure 1): 
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Figure 1. Three tire architecture [7]. 
 
• Client Side Interface Layer (CSIL). 
• Server Side Application Layer (SSAL). 
• Database Layer (DBL). 

3. Programming in R STUDIO 

R is an open-source environment for data manipulation, statistical analysis, and 
visualization [8] [9]. It is most convenient to run R within an integrated devel-
opment environment (IDE), e.g., R Studio. R Studio is a free and open source 
integrated development environment (IDE) for R. Programming language for 
statistical computing and graphics. Here, coding and programming are done in 
R Studio (version 3.3.3) for Small Area Estimation under Unit Level Model (R 
Package SAE version 1.1). The package includes small area estimation methods 
based on the basic unit level model called the nested-error linear regression 
model. 

4. JSP AND R Integration 

Integration of R Software with JSP by using NetBeans IDE has been done by 
adding jar files into the libraries [10]. 

5. Result 

In this study Improved Crop Statistics (ICS) and Census Data at District level 
have been used to find out the small area estimates. During the year 2009-10 in 
the State of Uttar Pradesh there were 70 districts. However, supervision on a 
sub-sample of Crop Cutting Experiments (CCEs) work under ICS scheme was 
carried out in 58 districts only and there is no sample data for the remaining 12 
districts. These 12 districts are referred as the out of sample districts. These 70 
(58 in sample and 12 out of sample) districts are the small areas for which esti-
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mates are produced. In this study, 50 districts are considered as sampled districts 
for which Small Area Estimation under Unit Level Model has been calculated 
using R SAE Package. Unit-level models relate the unit values of a study variable 
to unit-specific auxiliary data. The design of the software presents a Home Page 
with a Login Panel where Registered users can log in with their authenticated 
User Id and password. The new users can register from the “Register Here” link 
below the panel. The Homepage of the software is shown in Figure 2. 

New client can register through the “Register Here” link given above on the 
panel. New user have to create their own profile by fulfilling the required fields 
given on the registration panel like Username, password etc. After successful 
registration the client or new user will get a message and the username and 
password will be validated. Then the client can log in from “Go to Login” link 
through the homepage using valid credentials. After Login client will enter into 
the software. The client should select and upload a file that may be in text, pdf, 
csv, xls, ppt or any other image file format (Figure 3). 

The file should contain the small area estimation data with some missing data 
values or not depends on which sample you are dealing with (Figure 4). The 
Analysis architecture of the software by clicking the run “Run R script for Anal-
ysis”. After the selection of required INPUT you have to click the query for fur-
ther analysis in order to get the result or the output. The user can get the de-
scription of the software by clicking on “ABOUT SOFTWARE” on the links 
above. 
 

 
Figure 2. Home page of the software [8]. 
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Figure 3. File selection and upload [9] [10]. 
 

 
Figure 4. Selected file [9] [11]. 
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The technologies like that have been used to design and develop the software 
like: HTML, JSP, and MY SQL are described in the link “TECHNOLOGY”. The 
Features of the software can be seen by clicking the link “FEATURES” on the 
home page of the software. From the “HELP” link user can get the information 
about how to use the software. 

6. Conclusion 

Small Area is typically denotes a subset of the population for which very little 
information is available from the sample survey. These subsets refer to a small 
geographic area (e.g., a municipality, a census division, block, tehsil, gram pan-
chayat etc.) or a demographic group (e.g., a specific age-sex-race group of people 
within a large geographical area) or a cross classification of both. The statistics 
related to these small areas are often termed as small area statistics. Unit level 
models relate the unit values of a study variable to unit-specific auxiliary data. 
Many software (web-based or standalone) have been developed for survey data 
analysis but there have been no software to analyze the data obtained from small 
area under unit level model. Therefore, this present web-based software has been 
developed. It has been developed using three-tier architecture. For the testing 
and validation, the software has used the small area estimation data from ICD 
and Census Data of Uttar Pradesh. The software is user friendly and will be 
beneficial to the researchers, students etc. working with small area estimation 
under unit level model. 
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