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In notitia i confide - Enterprise search and information quality
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Abstract

Enterprise search implementations first started to be undertaken in the early 1970s. Although there
may well be around 100,000 research papers published on information retrieval there is only one
that provides a detailed enterprise search case study. Related research indicates that content quality,
along with technology limitations and a lack of training, contribute to a significant lack of
satisfaction with the performance of enterprise search applications. This paper is based on
experience gained by the author from enterprise search projects undertaken by the author between
2009 and 2019, highlighting the impact of information quality on enterprise search performance
and satisfaction.
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1. The enterprise search research gap

Enterprise search applications have a long history [1]. A convenient date to mark the beginning of
commercial enterprise search is 1970 and the launch by IBM of STAIRS (Storage and Information
Retrieval System). This was an evolution of the AQUARIUS software that IBM developed to cope with
the internal enterprise documentation for the defence of an anti-trust suit in the USA that started in 1969.
Enterprise search is now ubiquitous as a component of Microsoft 365 and there are over 80 other vendors
of enterprise search applications, many of them based on the Apache Lucene/SOLR open-source search
applications.

The academic discipline of search is ‘information retrieval’, a term which emerged in the mid-1950s.
There is an IR Anthology site [2] which currently lists over 62,000 research and conference papers on
information retrieval, but this is most certainly an understatement as the number of journals included is
very limited, for example the Journal of Information Science. Just as a guess for the purposes of this
paper there could be as many as 100,000 research papers.

However, there are no more than 10 that consider in detail the information seeking behaviours of
enterprise employees, and many of these focus on a specific community, such as software engineers and
patent agents. [3]

There is just one paper that provides a detailed case study of the corporate-wide use of enterprise
search using a mixed-methods methodology. [4]

There have been a number of surveys published over the last decade that indicate perhaps only 1 in 5
organisations offer employees a very satisfactory search experience.[5]
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This paper considers the reasons for this lack of satisfaction, and the extent to which information
quality is a factor. It is based on the author’s personal experience with around 40 enterprise search
projects between 2009 and 2019.

2. What do we mean by ‘search’?

Given the title of this paper it is important to understand the diversity of ‘search’ applications and
processes. The recent arrival of ChatGPT has led to vendors and observers of search applications to
announce either that search is now dead or that Al will significantly improve the performance of search
applications. The use of ‘search’ in this context is similar to using ‘car’ to describe everything from a Fiat
500 up to a Maclaren supercar. In some situations (the design of car parks) this may be a valid use but not
in terms of fitness for purpose (taking the family on holiday).

It is important to understand that there is a difference between ‘fitness to specification’ and ‘fitness to
purpose’ and any gap between them will almost inevitably result in a workaround by the employee to
enable employees to meet both their personal objectives and those of their organisation. There are eight
categories of ‘search’.

1. Web search — Publicly available information with effort being paid to quality, metadata and links.

2. Website search - Publicly available information with effort being paid to quality, metadata and
links.

3. Intranet search - Highly curated web-server based enterprise-specific information searchable with
an internal search application. [6]

4. Academic search - Research services for academic users with highly curated content on special-
purpose commercial and open-source applications. [7]

5. E-commerce search - Highly curated content accessed through a specialist website or a vendor-
specific search application. [§]

6. Professional search — Specialist collections of curated content for lawyers, clinicians, patent
agents and other professional groups who use search intensively. [3]

7. Systematic search - Highly curated content used by experienced researchers where a very high
degree of recall and reproducibility are important. [9]

8. Enterprise search - Structured and unstructured content, often in multiple languages and very little
of which is curated. [10]

3. The characteristics of enterprise content

Enterprise content is invariably written for a defined audience that the author is either familiar with
personally or has a good knowledge of the potential readership of the document. [11] It will almost
certainly contain (for example) internal project names, trade and internal names for products,
alphanumeric product tags and short-hand expressions for offices (‘the team in Boston report...”).

In many cases there will be no author identified, just that the document has been prepared by HR.
There will be multiple versions of similar documents which may vary in title and scope. Date tagging is
very important. Knowing the date of the most recent modification can be very misleading if a document
written in 2019 has now had a spelling correction made.

An important issue for multinational organisations is that content can be in multiple languages.
Employees searching for information may be doing so in their second or even third language, which may
mean that they do not have an appreciation of synonyms that could be used to improve search quality and



that the content items retrieved could be in a language of which they have only a limited ability to
read.[12]

4. Content quality

Just because a document has been deemed relevant by an algorithm does not mean to say that it is useful.
Content quality is a major issue in search implementation because it is often very obvious that the most
‘relevant’ references listed on the SERPs (Search Engine Results Pages) are widely different in terms of
quality and value to an employee.

Research on the use of Enterprise Content Management applications (ECM) [13] (which invariably have
good search functionality) strongly indicates that that the problems lie not with the functionality of the
ECM with regards to either adding content or finding it but with the quality of the content that is
retrieved. The research suggests that there are two aspects to enterprise content quality assessment.

To quote Laumerm Maier and Weitzel:

“The first is representational information quality. Our analysis of the interviews indicates that the format
of information is an important influencing factor for user satisfaction and a unique dimension in our
additional analysis. This dimension reflects the way information is presented to the user and subsumes
related characteristics of information including conciseness, presentation, and understandability.
Conciseness reflects the rigor and the sententiousness of information, presentation refers to the format and
the way information is designed to make it understandable to users, and understandability is the extent to
which information is clear, unambiguous, and easily comprehensible. All these characteristics have in
common that they focus on the way information is presented to the user and reflect the requirement that
information needs to be represented in an appropriate format that accentuates its meaning. They are
independent of the use of information in a specific context.

The second dimension we identified in our interview analysis was contextual information quality, an
important influencing factor for user satisfaction. This dimension reflects the extent to which information
fits the needs of the task the information is used in. In our analysis, we identified completeness, relevance,
timeliness, and usability as information characteristics which we subsumed into the contextual
information quality dimension”.

Some examples of poor information quality the author has encountered include:

e missing versions of documents.

e not being able to be sure that the version found is the current version.

e 1o specified date of initial authorship.

e authorship attributed to a department and not to an individual, making verification very difficult.

e o context about why a document has been prepared and any restrictions on its scope.

e references in a document to related documents but without the information needed to be able to
locate and obtain them.

e no information about when a PowerPoint presentation was given and whether it has been
modified following presentation to correct errors

e the scope of Excel spreadsheets and a lack of a ‘last updated’ comment

e titles on documents that bear no relationship with the content, a particular issue with PowerPoint
presentations.

The fundamental issue is that few organisations have developed a set of information quality policies and
even fewer have implemented an effective governance structure to achieve conformance.



As aresult, employees have to place their trust (and reputation) in information that they cannot validate.

5. Enterprise searching — why and how?

The image of the lone employee faced with a challenging problem and having to rely on a search
application to find an expert (as proposed by many search application vendors) is questionable.
Enterprises were full of supportive teams even before the advent of wide-scale remote working as a
reaction to the Covid pandemic. Moreover, employees are in receipt of data and information from many
database applications, email and social media. When confronted with the need to locate information in
order to make a decision, employees will invariably have a collection of information to hand but need to
verify, update and expand this collection of information. The result is that the search query is often along
the lines of ‘More like this’ and the employee already has a good vocabulary of query terms.

That has implications for relevance, precision and performance metrics. The outcomes of a search
could include a significant number of relevant documents on the first two SERPs but these may well
duplicate information the employee has already acquired. Relevance and value are not synonyms. Efforts
by an enterprise search team to improve the click-through on the first two SERPS may do nothing more
than increase the effort involved in doing so with no visible benefit to the employee.

For a significant number of enterprise queries a search application will return a substantial number of
results defined broadly by the business scopes of the enterprise. Research on professional searching
suggests that different communities of professionals make use of different aspects of the user interface to
filter the results and this pattern of use is similar across employees in the enterprise as each becomes a
‘professional searcher’ in their various roles, responsibilities and teams.

This is a good point to consider the balance in enterprise search between precision and recall. Many
(too many!) search vendors claim that their applications deliver high precision results on the initial SERP.
In the enterprise environment there are many situations where a reasonable degree of recall is of value in
validating the initial query and perhaps an initial collection of documents. The employee may then wish
to either narrow the scope to improve precision or expand the scope to improve recall. This links into the
issue of stopping strategies, which is of significant importance in enterprise search but lies outside the
scope of this paper. [14]

6. The role of snippets

In enterprise search situation relevance is obviously important but equally so is the quality of each result.

This cannot be directly assessed but it is likely that the user will be considering a range of clues from the

result snippet. These might include:

e the quality (especially clarity) of the title

e the name of the author

e their position in the organisation

e the department for which they were working when they authored the document

e the origination date of the document

e the file format where it might have an impact on accessibility

e the language

e the size of the document and therefore the challenge of locating the position in the document of the
information satisfying the query terms.



In effect the employee is seeing the extent to which there is an audit trail that enables them to check on
the quality of the information they have found. This is a contributory factor to the very high level of
search queries for people in the organisation. Some might be to find an ‘expert’ but many more will be to
check out the authority of an unknown employee as a means of assessing the veracity, value and quality
of the information.

Although there has been research undertaken into the value of various snippet formats [15] none of
this research has been on enterprise search use.

7. Search dissatisfaction

Despite over almost sixty years of enterprise search deployment a number of surveys conducted over the
last two decades indicate that perhaps in only 1 out of 5 organisations are employees very satisfied with
the performance of enterprise search. [5]

Cleverley and Burnett [16] indicate that issues around technical performance, content quality and
training are the root causes of search dissatisfaction.

A fundamental problem is that enterprise search is implemented on the basis that it can be used (in
principle) by any employee without the need for training and support. All too often the assumption of
both senior IT and business managers is that search is intuitive. Research indicates that search training
makes a substantial difference to employee search performance. [17]

The reality is that very few employees have the expertise and experience to construct effective queries
and to assess the value of the results that are delivered. Each employee has their own domain knowledge
and expectations and has multiple information seeking options of which search is just one of many.

8. Impact of Al

Despite the claims that Large Language Model (LLM)-based applications mark the end of ‘search’, no
result has yet been carried out on information discovery in the enterprise. Much attention has been paid to
the use of generative artificial intelligence (AIGC) in the form of summaries of documents and machine
translations, and what I refer to as ‘faux-search’ when a short summary is given in response to a prompt-
based query. [18]

With (at this stage) very little focus on the use of private LLMs in the enterprise, it is difficult to do
more than highlight the extent to which an employee is going to be able to validate the content of any
AIGC outputs. This challenge will be even greater when the multiple languages prevalent in an enterprise
are taken into account in the design of training sets and the modification of these to reflect changes in the
scope of the enterprise.

It is also important to accept that just changing the search technology is not going to make any
significant improvement to employee satisfaction with enterprise search.

9. Five steps to achieving enterprise search satisfaction

There are four steps that need to be taken to ensure that employees can use enterprise search to find
information of the highest quality in order to make decisions of the highest quality.

1. Adopt an information management strategy and related policies within a pragmatic governance
structure.
2. Integrate the information management strategy with the Al strategy.



3. Select search technology software on the basis of both functional and non-functional
requirements.

4. Identify content categories where the risk to the organisation from consistently poor information
quality puts the organisation at risk and take remedial action that is then carried forward as
examples of good practice.

5. Develop training and mentoring schemes for all employees (but especially for newcomers) that is
specific to the technology and the use cases of the content.
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