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Abstract.

This paper argues that metrics can be generated from search transactional web logs that can help evaluate
search engine effectiveness. Search logs from the BBC website were analysed and metrics extracted. Two
search metrics - the time lapse between searches and the number of searches in a session — were developed
to see whether they could measure search success or satisfaction. In all, 4 million search statements by
900,000 users were evaluated. The BBC search engine possessed a number of functional attributes which
sought to improve retrieval and these were subjected to the two metrics to help determine how successful
they were in practice. There was some evidence to support the proposition that the search outcome metrics
did indeed indicate the effectiveness of engine functionality. The authors argue that this result is significant
in that the identification of search outcome metrics will pave the way for assessing the effectiveness of site
specific search engines and a greater understanding of the effectiveness of search engine functionality.
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1. Background

The authors have developed a powerful technique, which provides robust evaluations of the usage of
digital information services, called deep log analysis, which allows for a more detailed and robust
analysis than is the case with traditional log analysis [1, 2]. The results of this work have been widely
published and essentially show that, in general, the demand for digital information is high and rising
but that a relatively high proportion of users (typically 50-66%) appear to make only limited or irreg-
ular use of a website [3]. It is not clear whether this has anything to do with problems of retrieving or
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navigating to information in the crowded consumer digital environment, or whether, for instance, user
search terms and the ubiquitous search engine, which our studies have shown to be a major method
of retrieving scholarly material (especially among younger users), were not proving successful in yield-
ing relevant documents [4]. Alternatively, it might be simply a manifestation of massive choice and
limited search time. This leads us to hypothesize as to what search or retrieval data could be obtained
from transaction logs and whether searching behaviour, especially that associated with search engines,
could be measured in the same way as we had described usage.

2. Aims

The major aim of the paper is to investigate search engine searching via transactional logs to see
what it discloses about the searching of the general public in a digital environment. The secondary
aim is to examine server generated metrics to determine their potential for measuring search suc-
cess or outcome and in this regard two possibilities are investigated: the number of searches con-
ducted in a session and the lapse in time between searches in a session.

The two metrics presented here for consideration could provide information scientists and web
managers with a quick, easy, automatic and ‘big picture’ means of measuring search success and
search engine effectiveness. The number of searches metric possibly indicates the ease or difficulty
the user is having finding what they want — the greater the number the greater the difficulty.
However, the metric might be read a different way — the number of searches demonstrating a com-
plex interactive search or the fact that the user has stacked a number of individual searches to be
conducted in the same session. The lapse of time metric says something about satisfaction/success
by establishing whether the user had found anything of interest — the longer the time the more likely
they were to have found something. Of course, it too could be interpreted differently; for instance,
a lapse in time indicating the user has moved to another task or has gone offline. The paper inves-
tigates these various interpretations.

2.1. Scope

A Department of Health funded research investigation of the health users of the BBC website pro-
vided the vehicle for the research.’ The BBC’s encyclopaedic website is arguably the most popular
website in the UK for factual information of all kinds, and it is also regarded as being highly
authoritative. Given the BBC site’s stance on effective and quality retrieval the site was also a good
one to choose to see what the logs could tell us about the nature and success of health information
consumer searching in a general consumer environment, and also about the working of the BBC’s
search engine which provided additional functionality in order to make the search process more
effective.

The BBC announced in 2000 with some fanfare the launch of its very own search engine which
would create a trusted and effective environment in which its users could search the web. The BBC
engine was of particular interest as:

(1) it is both an alternative search engine of the world wide web (WWW) and a search facility for
the BBC’s own website;

(2) it attempts to provide a regulated and controlled search environment in order to protect the user
from the worst excesses of unregulated web searching — lots of irrelevant or indigestible links —
and we could test the effectiveness of the BBC attempts using our success metrics;

(3) there was evidence that for certain groups of health users the BBC engine was the preferred
method for retrieving data [5].

We believe this is the first published study of the BBC engine.
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The BBC search facility aims to be the ‘safest’ search engine in the UK. To this end editors
research popular topics and recommend the best websites, labelled ‘best links’, available. These
returned ‘best links’ triggered by selected keywords are an important part of the functionality of the
search engine designed to make searching easier for users. It also highlights useful links from BBC
News, Sport, Entertainment and Education. The search engine is dedicated to serving a UK audi-
ence and results have a UK slant, the intention being to provide added search precision. Also in the
attempt to improve precision the BBC search engine features two additional functions. Firstly, there
is a function called ‘scope of search’. This enables users to conduct their search within a specific
subject area or context (e.g. health). The second function is ‘tab of search’, which refers to the digi-
tal universe the search is limited to. The default option is ‘allbbc’ and the other main user options
are ‘WWW?’, ‘recipes’ and ‘sport’.

3. Previous literature

Given endemic end-user searching (disintermediation), the huge popularity of search engines like
Google and the availability of search logs, it is surprising that more research has not been conducted
on search success. We shall however look at the research that has been conducted (for a detailed
review of the literature on web searching research see [6-10]). Jansen et al. [11] analysed search
transaction logs of a set of 51,473 queries posted by 18,113 users of Excite and looked at the num-
ber of search terms used, changes in queries during a session and the rank frequency distribution of
the most used search terms. They found that, on average (arithmetic mean), users made 2.84 queries
and that the queries contained 2.35 terms. The first query was labelled a unique query and subse-
quent queries a modified query. They found that 67% of users had conducted just one query. The
research we present in this paper develops some of the work of Jansen et al. and takes their work a
stage further by hypothesizing that derived metrics can be outcome metrics of the search process.
Jansen et al. [12], using the same dataset, also looked at the misuse of Boolean operators. Jansen and
Spink [13] conducted a two-year study of AlltheWeb.com European users. They found some decline
in query length, with extremely simple queries. The majority of web searchers viewed fewer than
five web documents, spending only seconds on a web document. Web searching by these European
users tended toward greater simplicity from 2001 to 2002. Queries decreased in length and sessions
were shorter.

Jansen and Spink [14] undertook an analysis of nine search engines and looked especially at the
trends in the numbers of one-query sessions and one-term queries. They found that session lengths
were not increasing. However, they did not investigate the number of queries made per session.
Chau, Fang and Sheng [15], whose research focused on a search engine that was limited to a web-
site, included the number of queries per session in their study. They concluded that their finding
was consistent with those of other studies (e.g. [16 and 17]), in which most sessions were very short
and contained only one or two queries. The authors reckoned there were two possible reasons for
the lower number of queries submitted to their search engine per session when compared with
results reported in previous studies. First, their study used a different definition of sessions involv-
ing time-out and cookie information, which would have resulted in a larger number of sessions.
Second, it was possible that many users were able to find the results they wanted in the first query
and therefore did not need to modify their queries to perform a new search. They speculated that
this result might indicate a special characteristic of website search engines because they need to
index only a limited number of pages; higher precision and recall in the search results may be
achieved more easily. At the same time, users may have a better idea of what they want specifically
when using a website search engine, so they may be able to formulate better queries in the first step.
Therefore, there is a smaller need for users to modify their search queries.

Researchers of online searching and search behaviour have, however, generally neglected the
analysis of server transaction files. Research has nonetheless developed models of search behaviour
based on task observation. Thus Navarro-Prieto, Scaife and Rogers [18], for example, modelled cog-
nitive strategies in web searching. They identified three different general patterns of searching: a
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top-down strategy, a bottom-up strategy and a mixed strategy. A top-down strategy is where users
start from the general and then narrow their search. The bottom-up strategy is when users searched
on a specific keyword, while in a mixed strategy users use both. Hsieh-Yee [7] presented a simple
model to show that information retrieval can be distilled into three major components: system con-
tent, system capabilities, and users’ personal and environmental characteristics. Choo, Detlor and
Turnbull [19] also developed an integrated model of browsing and searching on the web using log
analysis and interview data. Spink and Sollenberger [20] examined 1241 mediated searches and
developed an enhanced information retrieval task model. They identified four major tasks during
the mediated interactions that were contributed to by both the search intermediary and information
seeker, that is, the information problem modelling task (covering the successive searching subtask
and the multitasking search subtask), search system task, interactive task, and social task.

Authors have identified the importance of assessing search engines although no effort appears to
have been made in assessing engines based on user online behaviour. Pearce [21] observed that the
search engine used on a company’s site often does not return the most appropriate page. He further
notes that the return on investment from websites is highly dependent on how efficiently those sites
can be searched, a fact that highlights the need for a methodology to assess the effectiveness of
search engines. Sanchez [22] noted the importance of search engines and argued that more than half
of all web users were search-dominant, meaning that they will go straight to the search box when
they enter a site. He also suggested that users were not interested in browsing but rather in finding
what they wanted as quickly and easily as possible. More recently, Aula and Nordhausen [23] con-
ducted an observational study in an attempt to model search success with task completion speed.
They studied 22 participants who performed three fact finding tasks and two broader tasks. They
found different variables, including web experience, to have effects on performing different tasks.

4. Methods

Logs of user search queries were supplied by the BBC for 12 days in 2004. Altogether this yielded
4,048,137 search queries made by 891,129 ‘users’ across 1,035,514 sessions, a testament to the sheer
popularity of the BBC website and search facility. For the outcome or success analysis a subset of
18,085 search statements by 1073 users were evaluated. There were no agent queries.

The log file relates to search queries entered by users and provides 10 data fields (Table 1). The
first three fields and field 8 are (anonymous) user and session identification fields; fields 4 and 5
record the date and time. Field 6 records the search expression entered, field 7 gives the number of

Table 1
Search log data fields

Field 1: Machine (user) id (cgiper13)

Field 2: Process number

Field 3: Process number

Field 4: Date

Field 5: Time

Field 6: Search expression entered

Field 7: Number of BBC best links returned — best link may be an external or a BBC link
Field 8: Cookie

Field 9: Scope of search — a subject category which represents a specific area within which the user initiated the search. A
scope search confines the results returned within a specified number of directories (urls)

Field 10: Tab of search user defined to specify a search within the BBC or the WWW

Journal of Information Science, XX (X) 2007, pp. 1-14 © CILIP, DOI: 10.1177/0165551506077407 4

Downloaded from jis.sagepub.com at PENNSYLVANIA STATE UNIV on September 15, 2016


http://jis.sagepub.com/

P Huntington et al.

best links returned, field 9 the scope of search used and 10 the tab of search. The process number fields
define a search session.

The data was processed using deep log techniques working with raw logs, which enabled us to
extract more from the logs than can be obtained from proprietary software. The logs were loaded
into SPSS and the data analysed. More details of the methods can be found in [24].

4.1. Limitations

The research team only had access to the search logs of the BBC site and not to the pages viewed on the
BBC site. This is important as search logs provide just part of the search story. Clearly users had a choice
as to whether to use menu navigational tools to access BBC information or the search facility to access
either BBC or WWW information. In fact users might use both, going so far with menus and then jump-
ing to use the search engine. Alternatively, and perhaps more significantly, the user might get so far with
using the search process, find nothing of interest in the returned hits, and start using menus instead.

5. Results

5.1. General search profiling

During the two-week study period between 120,000 and 210,000 users searched the BBC site each
day and while they were there they made between 400,000 and 850,000 search requests a day.

5.1.1. Microanalysis In order to obtain an insight into the methodology employed and the way
that data are generated, it is best to turn the spotlight on one user’s interaction with the search
engine. The one-day log of this person’s actions is shown in Table 2. It can be seen that this partic-
ular person used the search facility 11 times over a 17-minute period between 2.27 p.m. and 2.44
p-m. on 12 March. The decision to return to the search time and time again was taken relatively
quickly. Generally there was a gap of 10 to 30 seconds between the re-framed search queries, which
argues that the user had quite quickly made up their mind that nothing relevant was forthcoming
from the choices on offer.

The user first searched for ‘cure of diabetes’ within the a—z index; 26 seconds later they re-entered
their search expression, presumably because they did not find anything, and typed in ‘diabetes’. Just
over 2 minutes later they returned to their first search expression ‘cure for diabetes’ this time search-
ing ‘allbbc’. This was followed by a gap of two and half minutes; the user then typed in the expres-
sion ‘type 2 diabetes’ within the scope of search ‘news’. This search was followed by a gap of 5

Table 2
Microanalysis of user 1
6b240e635912ebc1celela570599ecf4 12th March 2003

Best link returned Scope of search Area of search
14:27:26 cure for diabetes 0 a_zindex a_zindex
14:27:52 diabetes 0 a_zindex a_zindex
14:30:05 cure for diabetes 0 allbbc
14:32:39 type 2 diabetes 0 news allbbc
14:37:41 diabetes 3 WwWw
14:37:53 diabetes 2 allbbc
14:43:30 type 2 diabetes 0 allbbc
14:43:58 type 2 diabetes 0 allbbc
14:44:06 type 2 diabetes 0 allbbc
14:44:07 type 2 diabetes 0 allbbc
14:44:47 type 2 diabetes 0 newsifs news
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minutes. This break might result from the user reading a link returned by the search engine; alter-
natively the user might have gone elsewhere or just decided to have a break. The user returned to
the search facility at 2.37 p.m. and typed in the expression ‘diabetes’, widening the search first to
the world wide web and then 12 seconds later to just ‘allbbc’. In the first case the engine returned
three best links and in the second two best links. About five and half minutes after the second the
user returned to the search screen and typed the expression ‘type 2 diabetes’. The user returned to
this search five times, the time lapse between each one varying from one second to half a minute,
sufficient time to visit a returned link and return to the search screen. In the final search the user
restricted their search to ‘news’ and with an ‘international news’ (newsifs) scope of search.

5.1.2. Number of search queries conducted Well over a third (37%) of user sessions (visits)
recorded only a single search query being entered; nearly half of all sessions (49%) saw between two
and five queries made; 9% between six and 10 queries and 5% over 10 queries. On average (Huber’s
M-estimator) [25], users employed 1.9 queries in a session. Huber’s M-estimator used here is not
strictly comparable with Jansen et al.’s [11] estimate of 2.84 queries as Jansen appears not to have used
a robust estimator. The distribution of searches in a session is skewed and in such cases estimates
based on the arithmetic mean will be biased and cannot be relied upon to give an accurate estimate.
To compensate for this the robust estimator, Huber’s M-estimator, was used. Huber’s M-estimator is a
weighted mean estimate where extreme values are given less weight. Using the arithmetic mean (so as
to make a comparison with Jansen’s figure) for our sample our figure turned out at 2.64 and Jansen’s
estimate falls in the upper boundary of the 95% confidence interval, suggesting that the number of
queries in a session has not changed all that much since Jansen’s research six years ago (1998), despite
the arrival of Google etc. However, using the arithmetic mean delivers a biased estimate of the mean
and it seems more likely that, on average, users complete about two searches in a session.

Those limiting their search to ‘health’ via the scope facility undertook a greater number of single
query sessions. Hence, just under a half (47%) of them undertook only one query in a session, 44%
made from two to five queries and 9% made six or more. The greater proportion of single query ses-
sions among ‘health’ limited usages may reflect the way that scope of search function operates. This
procedure limits the topic area of the search based on the search expression used and at this point
provides user relevant health menus. In part, the menus make it more likely for the user to find con-
tent and there is less need to go on to compose additional search queries (in other words the menus
take over). Users were also more likely to be limited by a scope of search if they used a single word
query, as scope of search is triggered by a list of key words, rather than multiple words in their
search expression.

5.1.3. Words in a query Over a third of queries (36%) employed one word, 34% two words, 16%
three words and 14% entered four or more words. For those limiting the scope of their search to
health, the proportions were very different — 49% described their health search in one word, 28%
in two words, 13% in three words and 10% in four or more words. As mentioned above, we might
have expected a greater proportion of single word search expressions among health scope section
users as this is influenced by the way a health scope search operates.

The relationship between the number of queries in a session and the number of words used to
compose a query was investigated and it was found that those people just using one word in a search
were more likely to limit their session to just one query. This probably argues that those composing
a single word query were more likely to find relevant content and they did not then need to go on
to compose additional queries. It also probably reflects the fact that those using a single word to
compose their query were less likely to be looking for a complicated topic.

The sheer variety of search topics sought was illustrated by the fact that, of the top 20 search
words entered by those limiting their search to the health scope, only two, smoking (1.3%) and sex
(1%), accounted for 1% or more of the terms entered.

5.1.4. BBC search engine functionality The BBC search engine sought to improve retrieval by
returning best links for searches. However, the logs told us that for most search queries (74%) no
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best link was returned, for 10% of queries just one link was returned, for 15% of queries two to five
and for 1% of queries six links or more were recorded. However, a session analysis provides more
illumination. Thus 45% of sessions recorded at least one such link. This suggests that some search
queries were poorly phrased and that rewording their enquiry resulted in a best link being returned.
The tab of search function was available to all users. The default option was ‘allbbc’ so it is no
surprise to find that ‘allbbc’ proved the most popular, being used 42.9% of times; ‘www’ accounted
for 32% of tab use and ‘news’ 10.1%. The scope of search function is also available to all users.

5.2. Determining search success and outcome
Two metrics were considered:

(1) the lapse of time following a search; and

(2) the number of searches conducted in a session.

In regard to the first metric a long time break following a search might be interpreted as a user reading
a link returned by the search engine — perhaps, a sign of user satisfaction. Of course, the metric can be
interpreted differently. Thus the user might have gone elsewhere or just decided to have a break (a sign,
perhaps, of dissatisfaction or taking stock). In regard to the second metric, the conduct of a number of
searches in a session could be argued to reflect the fact that the searcher did not find anything the first
time around and hence repeats the search. This would be a sign of dissatisfaction and search failure.
However, again there is another way we can read it — the user may be developing a search as a result of
the feedback obtained from each search; trying out a range of terms could be regarded as a relatively
sophisticated form of searching and users anyway might simply want to return to previous hit lists.
There is also the fact that what the user is doing is actually conducting separate and different searches.

We sought to understand the meaning and test the effectiveness of the two metrics. With the BBC
search facility options were offered to improve retrieval: scope of search and best link. These
options would be expected to have an impact on search metrics, as they were intended to improve
retrieval. That is, they were expected to lead to greater satisfaction, as demonstrated by a greater
time interval between searches, and less dissatisfaction as demonstrated by searches. If scope of
search and best link did indeed have the expected impact on metrics then we would have gathered
evidence to support the contention that the metrics did measure what we hypothesized.

5.2.1. Lapse of time Lapse of time is calculated as the difference in time between searches in a
session. The time lapse of the last search or only search in a session cannot be computed. About a
quarter (21%) of users only made a single search and a time metric could not be established for these
users. In all, time lapses could only be estimated for 57% of the sample queries. Still, given the large
number of transactions covered we are still working with a large dataset.

Figure 1 records the distribution of the lapse of time between searches for the same topic. Two-
fifths of the searches where a time lapse could be established recorded a lapse of 20 seconds and
under (Figure 2). Clearly 20 seconds is only sufficient time to scan the resulting returned hits and
to recompose the search query or consider a variation in the search strategy. Not enough time to read
anything in detail or with care.

There were some big differences between topics in the health field, thus, for instance, queries
including the word ‘coronary’ recorded the highest average lapse of time, about 94 seconds (Huber’s
M-estimator), while searches including the word ‘diabetes’ recorded a much shorter time lapse of
49 seconds.

Table 3 records the result of tests to determine whether scope of search and best link had an
impact on the lapse in time between searches. The time lapse groupings were compared in a logis-
tic regression model: the grouping ‘up to 19 seconds’ was compared with ‘20 seconds to under 3
minutes’; and ‘up to 19 seconds’ was compared with the gap grouping ‘3 minutes & over’. In addi-
tion to scope of search and best link it was decided to also include the number of words in a search.
It was hypothesized that searchers using more words in a search query might be undertaking more
complicated searches, or over-complicating their search.
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Fig. 1. Lapse of time between searches for the same topic, 1-300 seconds.
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Fig. 2. The percentage distribution of the lapse of time between searches for the same topic — grouped.

The best link and the number of words used were not significant; however, scope of search was
significant and impacted on lapse of time. The metric in the case of scope of search was positive
and resulted in a greater time lapse between searches. This argues that one of the enhanced retrieval
functions did result in a greater time lapse between searches. The result also lends support to the
hypothesis that time lapse measures search satisfaction. However, the result is not conclusive as
best link was not found to be significant.

Examining the results in more detail, respondents who had used scope to limit their search were
nearly four (3.7) times more likely to record a gap of between 20 seconds and under 3 minutes and
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Table 3
Comparing time lapses between searches with scope of search and best link using
logistic regression

Between ‘up to 19 seconds’ and  Between ‘up to 19 seconds’

‘20 seconds to under 3 min’ and ‘3 min & over’

Number of words  Not significant Not significant
Scope of search

No

Yes 3.7%** (0.14) 1.8%** (0.14)
Best link

No

Yes Not significant Not significant

Levels of significance (Wald’s statistic): *p < 0.05; ** p < 0.01; *** p <0.001.

Table 4
Lapse of time between searches by individual health topic
5% trimmed Huber’s robust
N Mean mean Median mean

Diabetes 843 407.6 86.2 13.0 18.6

Cataract 51 161.8 83.8 21.0 28.2

MMR 389 469.8 123.4 22.0 31.0

Cervical 159 707.6 90.5 25.0 31.6

Coronary 111 413.1 198.3 37.0 55.4

nearly twice (1.8) as likely to record a gap of over 3 minutes compared to respondents who had not
used scope of search.

The average lapse of time across search topics varied considerably (Table 4). Searches for queries
including the word ‘coronary’ recorded the highest average lapse of time (about 55 seconds) while
searches including the word ‘diabetes’ recorded the shortest time lapse of 13 seconds.

5.2.2. Number of searches conducted in a session Under half of users (44.2%) made one health
search, about a quarter (27.8%) made two searches, 18% repeated their searches three to five times and
10% repeated their search six times or more (Figure 3).

Figure 4 provides a cross comparison of the number of searches conducted (grouped) by topic of
search. There is evidence to show that people using ‘coronary’ and ‘MMR’ in their search expres-
sions conducted more searches: respectively, 63% and 60% conducted more than one search.

Figure 5 shows the number of searches by the average number of words used in a search expres-
sion (grouped). Those using more than one word in their search expression were about three and
half times more likely to carry on searching their searches than those using a single word. Those
using just one word were less likely to go on to repeat their search, just 45% did so compared to
56% of those using two words and 70% of those whose queries consisted of three or more words.
This suggests — contrary to expectation — that the more words a user employs the more likely the
user is to conduct another search. There is not an obvious explanation for this because one might
have expected better precision from searches constructed of more words, and thus a more relevant
return. Maybe single word searchers are the bouncers we have encountered elsewhere, people just
happy to make broad brush comparisons on the basis of a quick dip into the database [3].

No bivariate relationship was found between best link and number of searches conducted? but a
relationship was found with scope of search (Figure 6). Those users searching within a subject scope
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limiter were less likely to carry on searching. Nearly two-thirds (62%) of users who applied a sub-
ject limit searched just once; however, this was only true of 23% of users who applied no subject
limits to their search. Over two-fifths (41%) of no-limits users made three or more searches and this
was true for only 17% of those who applied a limit. This seems to indicate that, when a scope of
search had been applied, users were far less likely to continue their search.

There was no difference between types of scope search; users employing health and other subject
scope limited searches were similarly less likely to repeat a search.

The number of times users repeated their search was divided into three groups and compared.
Comparisons were made between dependent variable groupings ‘One search’ and ‘Two searches’
and ‘One search’ and ‘Three or more searches’. Comparisons were made using logistic regression
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Fig. 5. The percentage frequency share of the number of searches (grouped) by average (median) number of words used in
a search expression (grouped).

No. of searches
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[13 to5times
E Twice

% Once

No scope Scope
Scope of search used

Fig. 6. Percentage frequency share of the number of searches by used scope of search.

and the results are given in Table 5. The independent variables in each case were number of search
words used, if scope of search was used or if best link was used.

Again, best link was not found to be significant, although the number of words used to compose a
search query and the scope of search were. Those using more than one word were more likely to carry
on searching compared to users composing their query with one word. Those using two words were
just one and a half (1.6) times more likely to have completed two searches and were roughly the same
number of times as likely (1.7) to have made three or more search queries compared to those using one
word. Those using more than two words to compose a search query were twice as likely to go on to do
two searches and were nearly four (3.7) times more likely to conduct three or more searches. Possibly,
some people, using over-wordy queries, were becoming increasingly lost, conducting searches appar-
ently without finding anything. This could be interpreted as users perhaps needing several goes to get
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Table 5
Comparing number of searches in a session with the number of words used,
scope of search and best link using logistic regression

‘One search’ and ‘One search’ and ‘Three
‘Two searches’ or more searches’

Number of words

One word

Two words 1.6* (.19) 1.7* (.21)

More than two 2.0** (.20) 3.7*** (,20)

Scope

None

Yes 21%%% (\16) 0.17*** (0.17)

Best link Not Significant Not Significant

Levels of significance (Wald’s statistic): *p < 0.05, ** p < 0.01; *** p < 0.001.

the desired results from their more complex search queries. Alternatively, it might indicate that the BBC
search engine is less able to handle complex queries, forcing the user to repeat their search.

Scope of search was found to be significant. Those using scope of search were less likely to carry
on searching; they were five (0.20)? times less likely to go on to two searches and six (0.17) times
less likely to go on to do more than three searches compared to users who did not use scope of
search. This supports the expected view that the facility to improve retrieval did have an impact in
the expected direction. Importantly, this result supports our hypothesis that the number of searches
conducted is a metric of search dissatisfaction.

6. Conclusion and discussion

In regard to the potential success metrics:

(1) The lapse of time following a search varied considerably depending on the topic, but the num-
ber of terms employed in the search statement had no impact, nor did the return of a best link.
However, there was evidence that those people using scope of search did go on to record longer
lapse times, possibly an indication of search success or satisfaction.

(2) Those using more than one word in their search expression were about three and a half times
more likely to carry on searching than those using a single word. No relationship was found
between best link and number of searches conducted. However, those people using scope of
search were less likely to continue searching.

We proposed two metrics which might be used to assess the effectiveness of search engine
searching — one that we have hypothesized estimated user satisfaction and was measured by time
lapses and another that was hypothesized to measure dissatisfaction, measured by number of
searches in a session. We found evidence to support the hypotheses in that one of the two search
facility options (scope of search) had the expected impact on the metrics. That is the metrics did
measure the improved retrieval in the correct direction. The result is not conclusive as best link, the
other facility option, was not found to be significant and hence no improved retrieval was calcu-
lated by the metrics. Arguably, though, best link may not actually lead to improvements in retrieval.
Unpublished work supports this and found that users did not trust the best link option [5].

An additional weakness in the argument is that the number of words used in a search expression
was found significant in one model (number of searches) but not the other (time lapse). We might
expect the metrics to be sensitive and consistent to the same variables as they both measure the
same event — search outcomes. The different finding between the metrics in regard to the variable
number of words suggests that perhaps the metrics are not as robust as we have argued. However, it
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should be noted that a time gap could not be estimated for users just completing one search and that
users just making one search were more likely to use one word in their search expression. The met-
ric estimating search satisfaction based on a time gap is compromised in that this cannot be com-
puted for all cases. Further research is needed to clarify the findings.

There is a need for easily collected metrics that provide an assessment of site search engine per-
formance and to facilitate a comparison between competing search engine options. The authors
propose that such metrics can be derived from transactional search log files. These are routinely
collected at little or no cost by websites. Previous research has reported descriptive metrics that
can be derived from search logs but this research has failed to recognize that the metrics might
reflect user satisfaction or dissatisfaction and further have not taken on board the problems asso-
ciated with statistics generated from search logs. The failure to address these problems would
limit both analysis and findings. In particular, the distribution of time and count values are
skewed and in such cases the arithmetic mean is biased and distribution free statistics such as the
median should be applied or values should be grouped. Here we have opted for the second
approach.

The results provide an encouraging first step towards the development and understanding of met-
rics for assessing search engines. There are few log transaction based metrics that have potential for
assessing search engine use and search behaviour. The two most obvious metrics: the time lapse
between searches and the repeating of search expressions, are not wholly robust for the reasons
explained. However, further research is needed; firstly a repeat study using a different site and inter-
nal search engine is required to clarify generality, and secondly backup qualitative research is
needed to understand user intention specifically with regard to session length.

Notes

[1] The digital health consumers of the BBC website. Department of Health, 2004—2005.
[2] Chi=1.25,3 d.f., p=0.74.
[3] 1 divided by 0.20.
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