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ABSTRACT

Internet has become an instant source of informdtio almost anyone. By viewing the results of skar
terms displayed by an Internet Search Engine (I3Eperson may decide his next course of action
whether to continue using the Internet, abort ocambine it with other sources of information. The
results produced by an ISE can be regarded asdar of relative availability of references. Givetisa

of suitable search terms, a user will firstly hawvedecide on the ISE to be used. Due to huge patent
references available for given search terms thehesgto create heuristics to choose the entriasrsion

the computer screen. As there are varying breadttislepths of information revealed by various hmer
Search Engines (ISE’s), this paper will not attetoptnake a comparison among ISE'’s, rather will focu
only on a particular search engine and ascertaimebults it produces given a list of search tefBwgle

is chosen as a proxy, being one of the most pojpsEss. By confining to only a search engine, thalg
affords to control variability among ISE'’s shouldiltiple ISE’s be used. With the search engine mlace
under control, it is easy to achieve the primarjediive of the study, i.e., to ascertain availaypibf
relative breadth of sub-themes of Analytic Hiergrébrocess (AHP) in Google. It is natural for user,
especially researcher to be concerned with nunaipntity. If there is seemingly abundant literatumee
would be motivated to pursue research along then¢her sub-theme. In this study, the strength of
presence of a sub-theme is measured by using tvesures: (i) result of a sub-theme of AHP over the
sub-theme itself, and (ii) result of the sub-themwer the total results generated for all of thetyhsix
sub-themes used in the search. This study cordrbli@sness in specifying the sub-themes of AHP by
adopting the sub-themes or search terms specifieded2013 AHP conference organizers. This decision
helps make the study efficient without with it htas distill the sub-themes by surveying the AHP
literature. The data for analysis was gatheredusfinrgg Google on 26 Feb 2013 8.55 p.m. - 9.26 p.m.
Peninsular Malaysian time. The search results wemputed to generate two types of ratios specified
earlier. A composite index was created using tkeltiag two types of ratios which are used to dfgss
the efficiency, hence dominance of the originalhss(hits). Kendall’s correlation produced stéatially
significant correlations between the composite xnded Rank ofAHP specific andarea results. Using
indices greater than 1.000 as the bas&B specific areas occupy the top positions with ratios ranging
from 19.341 to 61.574; 1BHP specific areas occupy the second top positions with ratiaging from
1.119 to 9.602, and 1AHP specific areas occupy the third and last position with dadibelow 1.000
ranging from 0.050 to 0.894. The paper includesudision, implications, limitations, conclusions and
suggestions for further research.
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1. Introduction

Internet has become an instant source of informatimseph, 2008) for many irrespective of their
profession. By viewing the results of search tepmsluced by an Internet Search Engine (ISE), aopers
may decide his next course of action whether tdioe using the Internet, abort or to combine ithwi
other sources of information. The results produmgdn ISE can be regarded as a crude index ofuelat
availability of references. Given a list of suitaldearch terms, a user will firstly have to deddethe
ISE to be used. Due to huge potential referencaiadie for given search terms the user will likabve

to create his heuristics to choose the entriedalisd on the computer screen.

This paper will focus on the efficiency of Google a proxy of the Internet search engines (ISE’s) in
generatingAHP specific areas or topics. By using composite indexes pexghds the paper, a user can
ascertain efficiency of results for specified shaterms. Composite indexes incorporated both ratios
general and specific AHP, by making the former aeimator and the latter, numerator.

2. Literature Review
2.1 Analytic Hierarchy Process (AHP)

Analytic Hierarchy Process (AHP) is a techniquehtdp (Wolfe, 1986) an individual, a group or an
organization makes decision. Saaty (1990) refe/SHB as “a theory of measurement” that uses amalyti
model to quantify (Partovi 2001) measures for bessnperformance (Cheng & Heng Li, 2001). As a
technique, AHP provides the decision maker insigttt rigor unavailable in a purely judgmental arialys
(Wolfe , 1986).

Saaty (1990) describes the hierarchical procesisimnalysis of factors involved in giving a saatito a
complex problem. Firstly, a complex problem is @faposed into a multi-level hierarchic structure of
objectives, criteria, sub-criteria and alternatiieghat order. Secondly, judgmental paired conguers
are made using a scale of absolute magnitudesdlyha ratio scale of relative magnitudes expressed
priority units is then derived from each set of gamsons. An overall ratio scale of priorities @nputed

to obtain ranking of the alternatives.

Researchers in AHP have been reinforcing the nelttribute characteristic of AHP, such as Dey
(2001) in his study on inspection and maintenarfcerass-country petroleum pipeline and Dabous &
Alkass (2010) in ranking and prioritizing essenstdps in bridge management. AHP accommodates the
reality of uncertainty, i.e. the existence of npl#i factors involved in a decision making procelse
decision maker has to make a decision in absenceroplete information. Phillips, Martin, Dainty, &
Price (2007) accommodated the multi objective dacisnaking process within the UK construction
industry. Also in UK construction industry, Wu, LeEah, and Aouad (2007) employed multi-attribute
AHP to determine the priority of the accessibititjteria.

In addition to multi attributes, AHP has been usedifferent industries, such as petroleum (Dey)D0
construction (Phillips, Martin, Dainty, & Price, @0, Wu, Lee, J.H.M. Tah, and Aouad, 2007), textile
(Shyjith, llangkumaran, and Kumanan, 2008); bridgestruction (Dabous & Alkass, 2010); and bidding
evaluation (Sipahi and Esen, 2010) and a tendeisidacprocess (Phillips, Martin, Dainty, & Price,
2007).

Popularity of AHP as a decision making technique h#tracted scholars to combine it with other
techniques. Phillips, Martin, Dainty, & Price (2Q00%mbined AHP with Multi-Attribute Utility Theory

(MAUT) and Whole Life Costing (WLC) in a tender d&ion process. Ordoobadi (2009) combined AHP
and Taguchi loss functions to select appropriapgplser. Punniyamoorty, Ponnusamy Mathiyalagan, &
Lakshmi (2012) combined AHP with structural equatinodeling (SEM) to develop a new composite
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model for the selection of suppliers. Zaim, Turkyélz, Acar, Al-Turki, and Demirel (2012) integrated
both AHP and ANP methods in identifying maintenasicategies.

2.2 Internet Search Engine (1 SE)

A World Wide Web search engine or Internet Searolgiie (ISE) is defined as a retrieval service,

consisting of a database (or databases) descrnbaigly resources available on the World Wide Web
(WWW), search software and a user interface (PQult897). Internet has been positioned as an
important publication/communication medium (Mett&gNieuwenhuysen, 2001). While it has provided

end users with huge amounts of information (Alimmhzadi 2009), it also created a need to efficiently
determine the relevance of information (Ho & Gof899) via sort through all the information available

on the Internet (Machill, Neuberger, & Schindle03). According to one estimate, such facility

provides speedy search compared to manual seadchoah saving of approximately of £25 million per

annum (Creaser, Hamblin, & Davies 2006).

ISE’s help sort through (Machill, Neuberger, & Suatier, 2003) and retrieve (Dong & Su, 1997) all the
information available on the Internet and shouldelfecient in displaying search results becausesuse
normally conduct short search sessions (Ozmutlum@®lz, & Spink 2003). For firms, availability of
information in the Internet may help them improuge tchances of attracting custom (Rimbach,
Dannenberg, & Bleimann, 2007). Due to availability superfluous information, evaluation of
information resources should be part of Internatcg@ng (Smith, 2012).

Google is currently by far the most popular seagine (Bar-llan, 2007; BBC, 2009). In fact, ittle

top most used search engine on\therld Wide Web(BBC, 2009). It provides relevancy ranking (Narris
2006); captures text in Web pages (Goldman, 201®) ralies upon its search-results pages called
"PageRankby providingBoolean operatorslternatives, andildcardssearch optionsGoogle, 2012)
Any ISE should sort results by subject (Oberheln2806) to make it meaningful.

3. Method

For this study, the research considers the listubfect areas provided by the AHP conference orgasi

as valid search terms because they are contenttexphis is consistent with the usual basis faridiag
that an instrument has content validity, i.e. tigtoexpert judgment. After fulfilling the requirenmethe
instrument is most suitable for measuring concaete observable behavior (Noe, Hollenbeck, Gerhart,
and Wright (2011).By adopting this approach, this study optimizes thtunally available content
validators (i.e. AHP conference organizers) andtrods variability among potential content experts
should they be consulted to derive the list of deéerms.

This study used two measures, i.e. search redulte @eneral terms based on the exact words fhelis
by the conference organizers, and search resuitsefted “AHP” into each of the general search term
The list of search terms is shown in Table 1. Tharch of results via Google was obtained on 26
February 2013 from 8.55 p.m. to 9.26 p.m. PenimsMalaysian time. The data was copied from the
computer screen and pasted onto a columnar tabte fr each (i)general area and (ii) AHP specific
term was computed. Item (i) ratios were computediiligding the results of general area into the total

of all of thegeneral areas, whereas item (ii) ratios were derived by dividithg results of eacAHP
specific over the total results of all of tHHP specifics. Later, both (i) and (ii) were rank ordered based
on the size of respective ratids.composite measure that represented both categofri@tios labeled as
composite index was produced by treating the radio#HP specific as numerator and those of the
general area as denominator. The prominence AP specific in relation to thegeneral areas is thus
established by assessing the magnitude of the csitapndices.

4. Findings
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Results show thatHP specific comprised 0.335 percent of the total resultgenéral areas.

Table 1 shows the results and corresponding rafieé@o measures under study: @eneral areas, and

(i) AHP specifics. Out of the list of 3@eneral areas suggested by the conference organizers, one area,
i.e. “AHP” was excluded since it had no equivalganeric term.

Table 1 Google results and ratios of general area and AHP specific

General General AHP AHP
Areas Results Ratio Results Ratio
Sports 4000000000 38.796 12000000 34.728
Finance 1210000000 11.736 4390000 12.704
Information Management 1170000000 11 348 2590000 7 495
Project Management 900000000 8.729 1460000 4.225
Transportation 698000000 6.770 1220000 3531
Human Resources Management 391000000 3 792 972000 2813
Group Decision Making 262000000 2541 970000 2807
Military Applications 235000000 2279 946000 2738
Strategic Management 232000000 2250 861000 2 492
Social Issues and Applications 162000000 4 g71 843000 2 44
Disaster Management 109000000 1.057 822000 2379
Location Decisions 107000000 1.038 819000 2370
Marketing Decisions 99800000 0.968 760000 2199
Health Technology Assessment 88200000 () g5 702000 2032
Employee Recruitment 85600000 0.830 672000 1.945
Medical Decision Making 85100000 0.825 539000 1.560
Total Quality Management 78000000 0.757 529000 1.531
Risk/Uncertainty 65800000 0.638 499000 1.444
Application in Healthcare Services 58100000 0.564 465000 1.346
Conflict Resolution 45400000 0.440 332000 0.961
Purchasing and Supply Chain 44300000 (430 323000 0.935
Production Planning and Management Safety 36300000 (352 303000 0.877
Engineering and Technological Applications 3153000 0.306 290000 0.839
Decision Support Systems Aid 21300000 0.207 256000 0.741
Behavioral Decision Making 20100000 0.195 234000 0.677
Integration of with Other Methods 17700000 0.172 181000 0.524
Forecasting and Prediction 12700000 0.123 170000 0.492
Generalization of Neural Firing 9580000 0.093 78400 0.227
Projects Prioritization 6550000 0.064 73900 0.214
General Resource Allocation and 5850000 64900
Optimization 0.057 0.188
Entrepreneurship and Small Business 5370000 61900
Management 0.052 0.179

Performance Measurement/Management 5200000 (4 os0 52800 0.153
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Environmental Applications and Sustainability 4570000 0.044 51900 0.15

Utility Theory: A Comparison 3920000 0.038 21700 0.063

Tender Evaluation 3290000 0.032 1200 0.003
Total 10310230000 34554700

The ratios of generic areas over their total lathele “Areas Ratio” and the generic topics with Ablrer
their total labeled a&8HP specific are shown in columns (4) and (2) of Table 2, redpely.

For example, fogeneral area “Application in Healthcare Services,” its geneamaio (its results over total
results of all of the 35 terms) in column (4) i@, whereas when the term “AHP” was added to the
same subject area, the resulting ratio is 34.78Bigtn 6). TheAHP specific ratio is obtained by dividing
the combined AHP andeneral area over the total of all AHP and respectigeneral areas. In this
particular instance, the combined AHP and gene®a generated more efficient and productive result
because its ratio is higher (34.728) than the qi&64). Comparative position between &P specific

and thegeneral area is reflected in the composite index (P specific ratio andgeneral areas ratio).

Table 2: Generic and Specific AHP Ratios, Ranks, and Composite Ratios

D @) ©) 4 ©®) (6)

AreaPlus AreaPlus Composite
AHP AHP Areas Areas index*
AREAS Ratio Rank Ratio Rank
Top position
Application in Healthcare
Services 34.728 1 0.564 19 61.574
Environmental Applications
and Sustainability 2.492 9 0.044 33 56.636
Performance
Measurement/Management 2.44 10 0.050 32 48.800
Integration of with Other
Methods 7.495 3 0.172 26 43.576
General Resource Allocation
and Optimization 2.37 12 0.057 30 41.579
Forecasting and Prediction 2.379 11 0.123 27 19.34
Second position

Conflict Resolution 4.225 4 0.440 20 9.602
Generalization of Neural
Firing 0.839 23 0.093 28 9.022
Behavioral Decision Making 1.444 18 0.195 25 7.405
Purchasing and Supply Chain 2.807 7 0.430 21 6.528
Engineering and
Technological Applications 1.531 17 0.306 23 5.003
Decision Support Systems
Aid 0.935 21 0.207 24 4517
Utility Theory: A
Comparison 0.153 32 0.038 34 4.026
Projects Prioritization 0.227 28 0.064 29 3.547
Location Decisions 2.813 6 1.038 12 2.710
Marketing Decisions 1.56 16 0.968 13 1.612
Production Planning and
Management Safety 0.492 27 0.352 22 1.398
Risk/Uncertainty 0.877 22 0.638 18 1.375
Entrepreneurship and Small 0.063 34 0.052 31 1.212
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Business Management

Military Applications 2.738 8 2.279 8 1.201
Information Management 12.704 2 11.348 3 1.119
Third position
Total Quality Management 0.677 25 0.757 17 0.894
Group Decision Making 2.199 13 2.541 7 0.865
Transportation 3.531 5 6.770 5 0.522
Social Issues and
Applications 0.524 26 1.571 10 0.334
Strategic Management 0.741 24 2.250 9 0.329
Human Resources
Management 0.961 20 3.792 6 0.253
Health Technology
Assessment 0.214 29 0.855 14 0.250
Employee Recruitment 0.188 30 0.830 15 0.227
Medical Decision Making 0.179 31 0.825 16 0.217
Finance 2.032 14 11.736 2 0.173
Project Management 1.346 19 8.729 4 0.154
Disaster Management 0.15 33 1.057 11 0.142
Tender Evaluation 0.003 35 0.032 35 0.094
Sports 1.945 15 38.796 1 0.050

*Composite index AHP specific ratio/General area ratio

Results show negative correlation between Rankedsaand Composite index (i.&HP specific vs.
General area ratios; a=-.500, p-value= .002) and with area results-(-.551, p=.001) (see Table 3).
This suggests that general area results may nasékll in relation to composite index. RankAviP
specific is positively correlated with composite index={..471, p=.001), thus signifying its ‘presence’
in the composite index. The significance of conitgomdex is supported by Rank AHP specific and
general area results. The composite index is positively cotedawith AHP specific (0=-..471, p=.004)
and area resultai£-..563, p=.000); however, it shows negative retathip with Rank of areas%-.-
.500, p=.002). Area results shows negative coioglavith Rank of areasué-.-.551, p=.001). Overall,
the analysis suggests that composite index maysbkd as an indicator of efficiency of AHP search
results.

Table 3 Correlations between ranks and ratios

Correlations

Composite
index
Rank of (AHP specific
general Rank ofAHP vs.General area General
areas specifics ratios) area results
Rank of general areas Pearson Correlation 1 .206 -.500 -.551"
Sig. (2-tailed) 234 .002 001
N 35 35 35 35
Rank ofAHP specific Pearson Correlation .206 1 4717 -.072
Sig. (2-tailed) 234 004 683
N 35 35 35 35
Composite index Pearson Correlation -.500" 47T 1 563"
(AHP specific ratios over Sig. (2-tailed) .002 .004 .000
Generic area ratios) N 35 35 35 35
Area results Pearson Correlation -5517 -.072 563" 1
Sig. (2-tailed) .001 683 .000
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N 35 35 35 35
**_Correlation is significant at the 0.01 level&iled).

Based on the conclusion of correlation results [@&), one can make a decision of the quality or
efficiency of the search terms by referring to toenposite indices. Using indices greater than 18900
the cut-off point, 6 search items occupy the togitms (see Table 2) with ratios ranging from %9.30
61.574; 15 items occupy the second top positiotls witios ranging from 1.119 to 9.602, and 14 items
occupy the third and last position with indicesavell.000 ranging from 0.050 to 0.894.

5. Limitations of study

The study assumes that the search results showctiahd non repetitive contents. However, in tgali
search engines may contain repetitive and simiems. By factoring this out or minimizing it will
enhance the value of search results. One studydfdhat the search results did contain eradicate
erroneous links and duplicated documents (Ho arfd 1899). Due to increasing reliance on the Internet
as a publication/communication medium, the fludoret in the results should be minimized (Mettrop &
Nieuwenhuysen, 2001). While it is feasible to addr¢he issue of fluctuations in results, the latter
remains a key challenge (Martinez-Gil & Aldana-Memt2012). It is indeed very ambitious for search
engines, Google included, to meet the informatieeds of every user, consequently experiments an thi
issue are expected to continue; an author (Alimehadi, 2003) suggested use of meta-tag as an
alternative solution.

6. Conclusion

Google search revealed three categories of pradustarch results on AHP based on the composite
index, which in turn relied on ratios. The compesitdex incorporated two measures, i.e., the Staily
validated ranks ofHP specific and the Googlejeneral area results. Based on composite indexes greater
than 1.000 as the benchmark, the procedure gede®eP specific areas that occupy the top positions
and they are healthcare services, environmentakasi@inability, performance management, integnatio
with other methods resource allocation and optittona and forecasting and prediction. Second
prominent categories include conflict resolutioangralization of neural firing, and behavioral demi
making. The last prominent categories include TQuahlity Management, Group Decision Making, and
Transportation.
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