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Abstract

Recently search engines have provided a truly amazing search service, especially in finding general information on the Web. However, the
question arises, does search engine perform the same when seeking domain specific information such as medical, geographical or agricul-
ture information? Along with that issue, an experiment has been conducted to test the effectiveness of today’s search engines from the
aspect of information searching in a specific domain. There were four search engines have been selected namely Google, Bing, Yahoo and
DuckDuckGo for the experiment. While for the domain specific, we chose to test information about the popular fruit in Southeast Asia that
is durian. Precision metric has been used to evaluate the retrieval effectiveness. The findings show that Google has outperformed the other
three search engines. Nevertheless, the mean average precision value 0.51 given by Google is still low to be satisfied neither by the re-

searcher nor the information seekers.
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1. Introduction

The Web has become the largest unorganized repository of data and
information [1]. In fact, in the present it has turn out to be an infor-
mation deluge which causing information search to be more chal-
lenging. Hence, it is not easy to find a piece of information without
assistance of the search engine. Search engine also has become a
primary need since searching activity has been a daily routine now-
adays. Therefore we need to have a very good search engine so that
it can fulfill the user’s needs.

The purpose of this experiment is to evaluate the effectiveness of
the commercial search engine on searching domain specific infor-
mation. So, the research is done to confirm the needs of improve-
ments in this searching technology. The findings from this experi-
ment also proved that the general problem statement in Information
Retrieval field (to retrieve all relevant documents to a user query
while retrieving as few non-relevant documents as possible) is still
relevant until today [2].

This paper is organized as follows: Section 2 shares several previ-
ous works related to search engines evaluation. Then, section 3 de-
scribes the methodology employed to evaluate the relevance of the
search results in terms of precision value. While section 4 exhibits
and discusses the result and the last section concludes the paper in-
cluding the issues and challenges on searching the Web.

2. Related Works

Many studies about search engine effectiveness have been done by
various researchers worldwide, and mostly is a comparative type
study. Most of them tested the effectiveness by using general topic

query. Among the comparisons ever done, were against the key-
word-based search engines and the semantic-based search engines
[3-4]; commercial search engines against dedicated search engines
[5] and English search engines against other language search en-
gines [6-7]. Some researcher also did compare the effectiveness us-
ing short queries and long queries [8]; natural language queries [9],
reformulated queries [10] and many more.

Even so, the comparative study involving specific domain search is
still lacking. Among the available publications is the research done
by [11]. They evaluated the search engines effectiveness on finding
health information domain. They chose to compare between general
search engines (Google, Bing, Yahoo, Sapo) and health-specific
search engines (MedlinePlus, SapoSaude, WebMD). They found
that general search engines have surpassed all the health-specific
search engines and Google has the highest precision value in the top
ten results.

In [12] has evaluated three search engines’ application program-
ming interfaces (API) on finding geographic web services. They
chose Google, Bing and Yahoo and they reported that discovering
geographic web services using search engine does not require the
use of advanced search operator. They also reported Yahoo has out-
performed the other search engines in discovering the geographic
web services domain.

In [13] compared the performance of 4 international search engines
(Google, Yahoo, Altavista, Exalead) and 4 Greek search engines
(Google.gr, In.gr, Robby.gr,Find.gr) in the point of view of Greek
librarians. He concluded that most librarians were satisfied and pre-
ferred to use international search engines.

Due to this limited analysis addressed by the researches in compar-
ing search effectiveness involving specific domain search, we de-
cided to conduct an experiment on comparing the current popular
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search engines in finding information on fruit domain. The inspira-
tion for this study is to motivate researchers and search engine pro-
viders towards producing better search technology in the future.

3. Methodology

The methodology being employed in this experiment is adopting a
common approach being used in many search engine evaluation re-
search works. Generally the first step starts by selecting the search
engine, and then a list of search queries will be identified [14]. The
setting of the queries might be chosen from a variety of features
such as simple, complex, natural language or multi language que-
ries. Next step is to submit or run the queries to the chosen search
engine and subsequently record all the search results. Before the
analysis is made, the researcher will first identify the eligible person
and resources to do the relevance judgment process. Lastly, the
analysis is made based on the standard evaluation measure that are
precision and recall metric. There are also many other evaluation
measures can be used such as Mean Average Precision (MAP), Av-
erage Precision at n (P@n), R-Precision, Precision Histogram,
Mean Reciprocal Rank (MRR), E-Measure and F-Measure [2].
Though, the most widely used measurement metric is the standard
precision measure.

In order to find out how those search engines performed when
searching for domain specific information, we decided to do a com-
parative experiment among the popular search engines. Therefore,
the selection of the search engines to be tested in this experiment is
based on the most popular and most successful search engine rated
by several search engine optimization websites such as Search En-
gine Watch [15], Search Engine Journal [16] and Alexa.com [17].
They have listed more than 10 popular search engines based on their
traffic statistics, market shares and user responses. In the list,
Google has been always on the first ranking compared to other
search engines. For that reason, we chose Google and another 3 top
ranking search engines that are Bing, Yahoo and DuckDuckGo. Ta-
ble 1 shows the list and URL of the selected search engines.

Table 1: Selected Search Engine for the Experiment
No. Search Engine URL
1 Google https://www.google.com/
2 Bing https://www.bing.com/
3 Yahoo https://yahoo.com/
4 DuckDuckGo https://duckduckgo.com/

3.1. Search queries and domain

Prior to the selection of the queries, a survey has been done through
online forums / groups, social media and also from the Google sug-
gestion system features (Google Instant). The purpose of doing the
survey was to get a general idea of the questions that users often ask
about durian. Apart from getting the collection of queries, the sur-
vey also indirectly revealed the information that user commonly
want to find about durian. Initially 290 queries about durian were
collected from the survey. In order to validate the queries and facts
about durian domain, we do collaborate with the domain experts
that are the durian experts from MARDI (Malaysian Agricultural
Research and Development Institute) and the durian farmers. Fi-
nally we decided to run the pre-test by using only 8 queries that has
been identified and validated by MARDI as a very commonly ques-
tion being asked by the user about durian. List of the queries is
shown in Table 2.

Each query listed in Table 2 was submitted to each of the selected
search engine and the results were captured. It retrieved tons of re-
sults, but only the first top 20 results (links) being analyzed. This is
because many studies in search behavior field reported that most
Web users will only inspect the top 10 search results [18] and it is
relatively uncommon for a user to inspects beyond the top 20 results
[19].

Table 2: Test Queries

Query Number Queries
Q1 List of insect pests that attack the durian tree
Q2 When is the durian season in Malaysia
Q3 What are the varieties of durian in Malaysia
Q4 What are the characteristics of good quality durian
Q5 How to plant durian
Q6 How to control durian tree disease
Q7 What are the products of durian
Q8 What are the side effects of eating durian to health

3.2. Evaluation criteria

In order to maintain the evaluation quality of the web search en-
gines, it typically uses human judgements to indicate which results
are relevant for a given query [2]. Therefore, in this experiment, all
the links (search results) were evaluated using human relevance
judgment. The judgment is made based on the facts provided by
MARDI. Each link has been classified as ‘relevant’ or ‘not relevant’.
All those steps were repeated until all the queries being run on all 4
selected search engines. In total, 640 links have been evaluated by
the same author so that the judgments made are more consistent.
Besides that, all the searches and evaluations were performed in
minimal time space to ensure a stable performance measurement of
the search engines.

For the purpose of retrieval evaluation, a standard precision and re-
call metrics were used to evaluate the retrieval quality. Precision is
defined as the fraction of relevant documents retrieved to the num-
ber of total documents retrieved. It is formulated as in (1). While,
recall is the fraction of relevant documents retrieved to the number
of relevant documents in the collection as shown in (2).

Precision = __No. of relevant document retrieved (1)
No. of document retrieved
No. of relevant document retrieved
Recall = :
eca No. of relevant document in the 2)
collection

In the case of evaluating commercial search engine, recall value is
quite impossible to be calculated since we do not know the total
number of relevant document in the entire search engine collection.
Therefore, we only do the precision measure, which we considered
the ‘links retrieved’ (search results) as the ‘document retrieved’.
Comparing retrieval evaluation for different algorithm or methods
over a set of queries is commonly use the average precision values
as in (3), where F(rj) is the average precision at recall level 7; and
Pl-(rj) is the precision at recall level r; for the i-th query over N, to-
tal number of queries.

Par)= Y

Single value summary of the evaluation can be presented using
Mean Average Precision (MAP). The mean value precision over a
set of queries is defined as in (4), where ZgzlAveP(q) is the sum-
mation of average precision obtained for all relevant documents and
N, is the total number of queries.

©)

X2, AveP(q)

Ng 4)

MAP

It is a common practice when evaluating search engine, precision
of the search results always being measured at the top positions in
the ranking. Typically, precision is measured at cut-off point 5, 10
and 20 [2]. It means the precision value is being calculated when 5,
10 and 20 documents / links have been seen. In practice, it is being
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written as precision at 5 (P@?5), precision at 10 (P@10) and preci-
sion at 20 (P@20). In our evaluation, we did consider P@15 as an
additional value to be analysed.

4. Results and discussion

The number of relevant links retrieved for all search engines ac-
cording to query is shown in Table 3. The data shows that Google
has retrieved the most relevant link followed by Yahoo, Duck-
DuckGo and Bing. Google has retrieved 61 relevant links out of 160
retrieved links overall which gives 38.13%. Google surpasses Ya-
hoo by 3.75%; Yahoo surpasses DuckDuckGo by 3.13% while
DuckDuckGo surpasses Bing very thinly by 0.62%. Data in Table
3 also showed that query number 8 (Q8) has the highest total rele-
vant retrieved, while Q4 has the lowest relevant retrieved by all
search engines.

Table 3: Relevant Links Retrieved for each Query and Search Engines

Query Google Bing Yahoo DuckDuckGo
Q1 4 4 4 4
Q2 5 3 4 4
Q3 14 9 11 10
Q4 3 1 2 1
Q5 10 8 11 11
Q6 5 7 5 7
Q7 8 2 6 3
Q8 12 15 12 10

Total 61 49 55 50

Relevant Re-
trieved % 38.13 30.63 34.38 31.25
AT 763 | 613 | 688 6.25
relevant

Average precision for all search engines was compared and por-
trayed in a line graph in Figure 1. We can see clearly Bing has the
lowest line in the graph, while to identify the highest line is quite
difficult because the graph lines for Google, Yahoo and Duck-
DuckGo do not show much difference.
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Fig. 1: Average Precision Over Retrieved Link-i

Since the average precision graph in Figure 1 does not help much
in seeing the difference, so we analyzed the results at several cut-
off points. Table 4 shows the average precision at cut-off point 5,
10, 15 and 20 for all search engines.

Table 4: Average Precision at n

Search Engine P@5 P@10 P@15 P@20
Google 0.650 0.450 0.417 0.381
Bing 0.425 0.425 0.325 0.306
Yahoo 0.575 0.475 0.392 0.344
DuckDuckGo 0.550 0.413 0.367 0.313

The values show that Google has outperformed at three cut-off
point that are P@5, P@15 and P@20. On the other hand, Yahoo
has the highest average precision at cut-off point 10. The compari-
sons among all the search engines can be seen clearly in Figure 2.

There is quite a significant difference of precision value at cut-off
point 5, while at cut-off point 10, all search engines achieved almost
similar value.
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Fig. 2: A Graph for Average Precision at n

To summarize the results, mean average precision (MAP) for each
search engine over queries were calculated and illustrated in Figure
3. Google achieved 0.505 mean value, followed by Yahoo (0.488),
DuckDuckGo (0.440) and Bing (0.403). Mean value between the
highest (Google) and the lowest (Bing) is 0.102 which gives 20.2%
difference.
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Fig. 3: A Graph for Average Precision at n

Many comparative studies reported that Google always outperform
other search engines [7, 11]. As an example result from Deka’s
evaluation [20] reported that Google has the highest rate of perfor-
mance, followed by Yahoo and Live, Ask and AOL search engines.
Findings in our experiment also reported almost similar results
which Google is at the top rank and followed by Yahoo and other
search engines. It proved that Google always surpass all his com-
petitors.

5. Conclusion

The result shows that Google surpass the precision of other search
engines at three cut-off points (P@5, P@15, P@20), while Yahoo
has the highest precision at cut-off 10. Many other researchers also
reported Google always outperform in their experiments, for exam-
ple in [19] claimed that Google has outperformed Hakia in his ex-
periment as Google had mean precision at 0.64 as compared to
Hakia at 0.54 for general topic search. Whereas in our experiment,
Google achieved lower mean average precision that is 0.51 for spe-
cific domain search (durian fruit information). So we concluded that
even though Google always outperformed other search engines, but
mean precision value 0.51 given by Google for finding specific do-
main information particularly in durian fruit is still unsatisfactory.
This means Google only achieve half from the perfect mean value
that is 1.0. This analysis also reveals how search engines differ in
their responses when seeking for specific domain information such
as fruit information (e.g.: durian) on the Web.
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