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ABSTRACT 

 The main objective this paper is to investigate various elements of website and optimize web 

components in order tot reduce the download time of web site. The quality of website depends on various 

components such as download time, website size, broken links and website structure. The download time 

of website depends on various web components such as multimedia size, document size, program size 

and so on. A Statistical tool Regression Analysis was used on the collected data to know the effect of 

various parameters on the web design. The result of regression analysis is further used in optimizing the 

website and to reduce the download time without disturbing actual content. 
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1. INTRODUCTION 

 A Website is a collection of Web pages containing text, images, audio and video etc. Thus Web is a 

vast collection of completely uncontrolled documents.  Today, Web is not only an information resource 

but also becoming an automated tool in various applications. Due to the increasing popularity of Web, 

one can be very cautious in designing the Website. Poor and careless web design leads to hard ship to 

public utility and does not serve the purpose.  To design a Website with high quality, one has to follow 

certain guidelines for achieving the quality Web design.  

 Despite of many recommendations, ideas and guidelines, designing a quality Web design is still 

burning problem. It [1] [2] is suggested that always Web design is continuous process. The authors 

Flanders, Vincent and Michel Wills [1] insist that always design should be improved into good by 

looking from a bad design. Navigation plays a crucial role in the design of website structure because it 

determines the path to be traveled to reach a required web page. Normally a website structure resembles 

tree like structure starting from home page as root. The home page of website must be designed in such a 

way that it should not be too much crowded with links and also not be too much empty. It was stated that 

number of links on each page should not exceed 20 [3] and average number of clicks should not be more 

than 4 clicks to get a required page. Thus in this paper it is attempted to find various parameters which 

can be concentrated for better usability of website. 

2. RELATED WORK 

The quality of website can be assessed mainly in functionality and usability. World Wide Web 

Consortium (W3C) [11] defines a set of guidelines for quality of Web design. Every guideline provides a 

technique for accessing the content of Website. The qualitative measures [4], [5] are used to achieve 
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quality in functionality of website. The notion of usability is a key factor to interact a website. The 

efficiency of usability is depended on website structure. The structure of website [6] should be in such a 

way that user can easily interact website without any formal training. An effective web design [7] is one 

that makes it easier for users to navigate through the different pages on the site. The website structure [8] 

is represented by directed graph where each node represents a web page and edges represent link to 

corresponding web pages. It is already investigated that web link structure can also be used for page 

ranking [9] and web page classification [10]. These works stress on the navigational relationship among 

web pages. The present work focuses on discovering key elements which play major role in website size 

and in ultimately in website download time. 

3. METHODOLOGY 

The procedure for the optimization of website design initially starts with a web program. The 

program consists of two parts: extracting components of website and their corresponding download 

times. In the web program, all the components of website are extracted using a web tool viz., Website 

Extractor [12] (figure 1) and a web tool namely Web Page Analyzer [13] (figure 2) finds the number of 

objects used in each web page, web page size and download time of all objects. It accepts URL address 

of each web page and generates a report containing details like number of image files, number of HTML 

files, number of script files and their download time of each web page.  

The size of a web page is measured considering all its images, sounds, videos and textual 

components. For each page, the size in bytes can be obtained.  The size of pages is an important issue in 

order to appreciate the site efficiency. The download time (T) is related with the size of a page (τ) and 

the speed in the established connection line (c) and this relation is shown in equation (1). 

( , ) (1)T f cD o w n lo a d τ=  

 This download time is directly proportional to the page size and inversely proportional to the speed 

of a given connection line and it is shown in equation (2). A function may be created in order to classify 

pages as quick or slow access pages, according to a minimum threshold of time (e.g. 10 seconds) for a 

given speed of a connection line. 
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 The website size is dependent on various components of the website. These components include 

Images Size, Documents size, Media Size, Programs or Scripts Size, CSS Size and other objects. As the 

components sizes increase then automatically the size of website is also increases. The relation between 

website size and web components is shown in equation (3). 
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(3)

WEBSIZE = f(IMAGESIZE,DOCSIZE,MEDIASIZE, 

CSSSIZE, SCRIPTSIZE, OTHEROBJSIZE)
 

where WEBSIZE=WebsiteSize

IMAGESIZE=ImagesSize

DOCSIZE=DocumentsSize

MEDIASIZE=MultimediaSize

SCRIPTSIZE=Scriptsor ProgramsSize

CSSSIZE CascadingStyleSheet Size

OTHEROBJSIZE=OtherObjectsSizelikeActiveX ControlO

=

bjects,Appletsetc.

 

 A regression analysis is carried out to analyze the relationships among these variables. The analysis 

is carried out through the estimation of a relationship using equation.  The results serve the following two 

purposes. 

• Answer the question of how much web size changes with changes in each of the web 

component’s size and 

• Forecast or predict the value of web size based on the values of the web component’s size 

4. EVALUATION 

The websites of 50 Indian universities and approximately 5000 web pages are considered in the 

evaluation process. A statistical analysis namely Regression is carried for the collected data on few web 

sites of University to know the effect of various parameters on website design. Generally Stepwise 

regression is  frequently used as a good statistical technique and is regarded as a good prediction tool. In 

regression process, the parameters image size, css size, script size, document size (docs size) and media 

size are taken independent variables and web size as dependent variable. The regression analysis is done 

using SYSTAT statistical package and it is summarized in table 1. From the regression analysis, it was 

found that the total website size is significantly influenced by web characteristics viz., documents size, 

image size and media size. The developer must concentrate to use the object related to these parameters 

IMAGE SIZE, CSS SIZE, SCRIPT SIZE, DOCS SIZE and MEDIA SIZE is very much needed. Hence 

web design need to be concentrated using the above web parameters to find the respond of  WEB SIZE 

which ultimately addresses the quality of website. 
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5. IMPROVING WEB DESIGN 

After evaluating the quality of website design, it is necessary to identify the areas of web site where 

the web design requires necessary changes for quality web design. The regression analysis of web 

components identifies the impact of various components’ sizes and their download times in complete 

website. The components which influence the major size of the total website size must be optimized to 

reduce the download time. As an example, Download times of home pages of various universities’ 

website are recorded for optimized website and shown in table 2. A T-Test is conducted to know the 

significance of proposed and optimized web site download time using Mini Tab statistical package and is 

shown in table 2. From the T-test it was found that very significant reduction of down time with the 

proposed Web design compared to existing design. 

6. CONCLUSION 

This paper aims to evaluate various elements required for optimizing the web design. In this paper a 

focused approach has been made to identify all possible parameters in the web design with specific 

reference to some of the major Universities in India. This would enable to adjudge the status of web 

design of the various universities and would indicate the necessity of improvement in the design of the 

Website. We can further extend this work to identify other components of web site design as a process of 

web mining. The various web mining techniques can be used in quality assessment process which would 

further enable to improve the design as a part of the ideology of TQM which emphasizes the continuous 

improvement of Design aspect and promote Excellence of Web Design. 
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Figure 1 : Website Extractor 
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Figure 2 : Website Analysis 

Table 1 : Regression Analysis 

 Number of Variables : 23 

Number of Cases : 50 

SNO UNIVERSITY$ WEBPAGES IMAGES CSS SCRIPTS 

DOCS MEDIAS IMAGESSIZE CSSSIZE SCRIPTSIZE DOCSSIZE 

MEDIASIZE WEBOBJSIZE WEBSIZE WEBCONTENT PERCENTGCONT WEBDT 

IMGDT CSSDT JSDT DOCDT MEDIADT   

1 case(s) are deleted due to missing data. 

Dependent Variable WEBSIZE 

N 50 

Multiple R 0.904 

Squared Multiple R 0.817 

Adjusted Squared Multiple R 0.796 

Standard Error of Estimate 41,139,710.746 

Regression Coefficients B = (X'X)-1X'Y 

Effect Coefficient Standard Error Std. Tolerance t p-Value 
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Coefficient 

CONSTANT 21,781,250.086 9,728,381.186 0.000 . 2.239 0.030 

IMAGESSIZE 1.551 0.425 0.294 0.641 3.652 0.001 

CSSSIZE 64.885 124.994 0.050 0.450 0.519 0.606 

SCRIPTSIZE -32.439 56.397 -0.064 0.336 -0.575 0.568 

DOCSSIZE 1.045 0.108 0.696 0.802 9.662 0.000 

MEDIASIZE 1.738 0.595 0.201 0.883 2.920 0.005 

Analysis of Variance 

Source SS df Mean Squares F-Ratio p-Value 

Regression 3.321E+017 5 6.643E+016 39.248 0.000 

Residual 7.447E+016 44 1.692E+015     

Case 8 has large Leverage (Leverage : 0.608) 

Case 11 has large Leverage (Leverage : 0.552) 

Case 33 has large Leverage (Leverage : 0.374) 

Case 40 is an Outlier (Studentized Residual : 6.249) 

Case 42 has large Leverage (Leverage : 0.729) 

Durbin-Watson D-Statistic 2.285 

First Order Autocorrelation -0.149 

Information Criteria 

AIC 1,902.751 

AIC (Corrected) 1,905.417 

Schwarz's BIC 1,916.135 
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Table 2 : T-Test on Down Load time of home pages of various universities’ websites 

 

Sno University name 
Existing web site down 

load time (56 kbps) 

Proposed and optimized 

website down load time 

(56 kbps) 

1 Acharya Nagarjuna 

university 

55.2 20.8 

2 Alagappa 29.1 13.1 

3 Annauniv 72 36.6 

4 Assamuniversity 40.5 11.6 

5 Bangalore University 78.6 69.5 

6 Bharathidasan University 38.8 10.9 

7 Bharatiar University 42.5 23.1 

8 Guru Jambeshwar 

University 

104.3 41.9 

9 Ignou 29.8 15.4 

10 Jntuh 31.1 17.3 

11 Jnu 32.6 13.5 

12 kakatiya 16.4 15.9 

13 keralauniv 12.1 3.8 

14 mangaloreuniv 3.6 1.6 

15 mumbai university 34.3 11.4 

16 nagpur 33.1 11.6 

17 northbengal 15.9 12.7 

18 northgujarat university 65.5 14.2 

19 north maharashtra 

university 

77.8 39.4 

20 osmania 98.6 32.1 

21 pondiuni 39.8 20.8 

22 Ptu 36.5 23.8 

23 rajiv gandhi university 22.8 5.6 

24 university of madras 53.5 25.8 

25 Sku 16.9 6 

26 Svu 52.3 20.9 
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27 university of calcutta 95.3 58.3 

28 University of Delhi 43.2 13.8 

29 university of hyderabad 40.1 21.5 

30 University of Mysore 53.5 25.8 

 

T-Test on down load times of Universities’ Home Page 

Two-sample T for current vs optimized 

N   Mean   StDev   SE Mean 

current      30   45.5    26.0       4.7 

optimized  30   21.3    15.3       2.8 

Difference = mu (current) - mu (optimized) 

Estimate for difference:  24.23 

95% CI for difference:  (13.15, 35.32) 

T-Test of difference = 0 (vs not =): T-Value = 4.40  P-Value = 0.000  DF = 46 

Paired T for current - optimized 

N    Mean     StDev    SE Mean 

current        30   45.52      25.99      4.75 

optimized   30   21.29     15.32      2.80 

Difference  30   24.23      16.02     2.92 

95% CI for mean difference: (18.25, 30.21) 

T-Test of mean difference = 0 (vs not = 0): T-Value = 8.29  P-Value = 0.000 

 

 


