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Abstract. Web accessibility metrics are crucial for the quantitative evaluation 
of web sites. We present a new automatic metric called WAB, based on the 
WAB metric with extensions inspired from the UWEM metric. The first results 
are encouraging as we have obtained better precision when calculation the 
accessibility level measured for a site. 
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1   Introduction 

We need quantitative evaluations of accessibility [1] to compare accessibility levels of 
two sites (or for different versions of the same site). Quantitative evaluations are also 
needed to analyze the evolution over time of accessibility with the changes done 
during the life of the site (monitorization). For these measurements we can use 
automatic metrics (no human judgment is involved to calculate an accessibility score) 
such as WAB [2] or WAQM [1], or semi-automatic, such as Failure_Rate [3] or 
UWEM [4]. 

We focused on two of these metrics: WAB and UWEM. The first one is popular in 
accessibility studies [5] because it is fully automatic. We focused on the second 
because it is being sponsored by the European Union as part of the Unified Web 
Evaluation Methodology to evaluate accessibility (EIAO Project [6][7]). We 
performed some studies using these metrics [8][9] using our own flexible tool called 
Iris that performs the quantitative evaluation of web sites using different metrics. These 
studies were able to discover deficiencies in each metric that we tried to solve. Such is 
the goal of this work: to propose a new metric called WAB*, fully automated, which is 
based on the WAB metric with some UWEN-like extensions, that retains the automatic 
feature of WAB and improves the precision of the accessibility score using more 
detailed checkpoints.  

2   Related Work 

The following is a brief summary of the features of the two metrics considered: WAB 
and UWEM. 
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2.1   Web Accessibility Barrier (WAB) 

WAB metric [10] yields a quantitative score that looks at 25 checkpoints based on 
WCAG 1.0 (5 of Priority 1, 13 of Priority 2 and 7 of Priority 3). The number of 
violations of the checkpoints is the basis for the score: 
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With p = Total pages of a Website, v = Total violations of a Web page, nv = 
Number of violations, Nv = Number of potential violations, Wv = Weight of violations 
in inverse proportion to WCAG priority level, and Np = Total number of pages 
checked. 

WAB scores greater than 5.5 denote a web site with serious accessibility problems  
[2]. A score of zero denotes that the Web site does not violate any Web accessibility 
guideline and should not present any accessibility barrier to persons with disabilities.  

2.2   Unified Web Evalution Methodology (UWEM) 

The UWEM [11] describes a methodology for evaluating conformance of Web sites 
with the WCAG 1.0 guidelines. Currently it is designed to be conformant with 
WCAG 1.0 priority 1 and 2 checkpoints, and provides manual and automatic 
evaluation. For automatic evaluation, it applies a set of checkpoints marked as “fully 
automatable” by the methodology.  

One of the outputs is a score computed using the following metric:  
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With F(s) = UWEM score for the site s, Bpi = Total number of "fail" results from 
all tests within page pi and Npi = Total number applications of all tests within page pi. 
Bearing in mind that some UWEM tests apply to the web site as a whole and not to 
individual pages, Bst = Total number of "fail" results from all tests on site level, Nst= 
Total number applications of all tests on site level. 

The UWEM metric (Fs) value is a number between 0 and 1. A score of zero 
denotes that the Web site should not present serious problems of accessibility.  

3   WAB* 

As mentioned before, the WAB metric evaluates 25 checkpoints from the 3 priority 
levels. However, the tests performed to evaluate the checkpoints are sometimes vague 
when specifying the way to determine the number of potential violations of each 
checkpoint. This is owed mostly to the evolution of the technology used in the 
construction of web sites. Table 1 shows some examples.  
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Table 1. Some of the most vague checkpoints in the WAB metric 

CheckPoint Number of potential violations 
Each frame should reference a HTML file  Every <frame>   does not include iframe 
Each frame should have a title  Every <frame>  does not include <iframe> 
Do not use the same link sentence when pointing 
to different URLs 

 Number of <a>   does not include <area> 

Use relative position and size instead of absolute  Every <table>, <th>, <td>, <frame>  does not 
include <div> or <iframe>  

 
On the other hand, the UWEM metric specifies priority 1 and 2 checkpoints of 

greater precision than the ones used in WAB (as seen in Table 2) when identifying the 
number of potential violations. However, the downside of this metric is that no 
priority 3 checkpoint is used. 

Table 2. Some important checkpoints of the WAB metric 

CheckPoint Number of potential violations 
Each frame should reference an HTML file Every <frame>, <iframe> 
Each frame should have a title Every <frame>, <iframe> 
Do not use the same link sentence when pointing 
to different URLs 

Every <a>,<area> 

Use relative position and size instead of absolute Every<table>, <th>, <td>, <frame>, <iframe>, 
<div>, <object>, <applet>, <frameset> 

Valid formal CCS 1.0 or CSS 2.x schema Every CSS 
Do not use CSS rules that produce blinking Every CSS 

 
Taking into account these deficiencies, we have developed WAB* extension of the 

WAB metric. A summary of the most important features follows: 

1. WAB* considers all 3 priority levels (as WAB), and not only 2. 
2. WAB* uses the same WAB metric (with the same weights). 
3. WAB* has all WAB checkpoints but updated to eliminate deficiencies. For 

example: 
a. Not only frames, but iframes are tested. 
b. Not only table, th, td, and frame are tested for relative size and 

position, but also div, iframe, object, and applet. 
4. Besides, WAB* includes eleven automatic checkpoints from the UWEM 

metric. 

The final result is a metric with 36 fully automatic, evaluable checkpoints. 6 are 
priority 1, 23 are priority 2, and 7 are priority 3. The complete table is not included 
for space reasons. 

4   A Practical Case: Evaluating the Accessibility of the European 
Banking Sector 

We performed an accessibility study of the European Banking Section (some results 
are published in [9]) using the Iris tool previously mentioned. Among other goals, we 



488 A.B. Martínez et al. 

evaluated the behaviour of the new WAB* metric with relation to WAB and UWEM. 
We took the Dow Jones EUROSTOXX TMI Banks list and selected 51 banks 
belonging to 11 countries. The tool allowed us to evaluate 30,600 pages (51 sites x 
200 pages in each site in 3 different depth levels x 3 metrics). The conclusions drawn 
from the study state that the new WAB* metric results are alongside WAB and 
UWEM, but the scores are more detailed, and always higher than WAB, mostly 
because of more exhaustive tests included. 

5   Conclusions 

We have introduced WAB*, a new fully-automatic metric. It is based on WAB but 
has a much more severe accessibility evaluation, using also UWEM-inspired 
checkpoints. It evaluates 36 checkpoints against WAB’s 25, and with more precision. 
The first results from studies performed using the new metric show it provides more 
precise markers for accessibility levels than the other two metrics. 
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