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TLT{.JFO rial BrightPlanet
Executive To illustrate some of the basic concepts and recendgations covered in this
Summarv: tutorial, let's say we have an interest in recamihgs about new planets being
Y- discovered outside our solar system. Using thermétion “contained” in this
Internet statement, you can see how an effective query edlit by following these
Search in guidelines.
Two Minutes

We’'ll summarize the recommendation, show how theestent is phrased,
describe why it's important, and provide a poiritethe specific topic number in
the tutorial that covers this recommendation. tBedable of contents for relating
topic numbers to subject titles.

Recommendation Example Why Important? Topic #
1. Use nouns and objects as  planet or planets Actions (verbs), modifiers 6,7,8
query keywords (adjectives, adverbs, predicate

subjects), and conjunctions are
either “thrown away” by the search
engines or too variable to be useful

2. Use 6 to 8 keywords in new, planet, More keywords, chosen at the 8,10
query discovery , solar, appropriate “level”, can reduce the
system universe of possible documents

returned by 99% or more
3. Use appropriate word planet OR planets Word stem variants can increase 9
stem variants via the OR coverage by up to 50%
operator
4. Use synonyms via the OR  discovery OR find Cover the likely different ways a 11
operator concept can be described; generally

avoid OR in other cases
5. Combine keywords into “solar system” Use quotes to denote phrases. 12
phrases where possible Phrases restrict results to EXACT

matches; if combining terms is a
natural marriage, narrows and
targets results by many times

6. Combine 2to 3 “solar system” Triangulating on multiple query 20
“concepts” in query “new planet” concepts narrows and targets
discovery results, generally by more than 100-
to-1
7. Distinguish “concepts” (“solar system”) Nest single query “concepts” with 19
with parentheses (“new planet*”) parentheses. (Overkill for now, but

(discover* OR find) good practice when first learning.)
Simple way to ensure the search
engines evaluate your query in the
way you want, from left to right

8. Order “concepts” with (“new planet*”) Put main subject first. Engines tend 7,19, 20
subject first (discover* OR find) to rank documents more highly that
(“solar system”) match first terms or phrases
evaluated
| ]
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Recommendation Example Why Important? Topic #
9. Link “concepts” with the (("new planet” OR AND glues the query together. The 14, 20
AND operator “new planets”)) resulting query is not overly
AND (discover OR complicated nor nested, and proper
discovery OR left-to-right evaluation order is
discovered OR ensured
find) AND (“solar
system”)
10. Issue query to full As above Full-Boolean engines give you this
“Boolean” search engine control

By issuing the query i#9 above to Yahoo!, we are able to restrict resuttsfa
baseline of 20,700,000 documents using the gueny AND planet(actually
22,200,000 if we were to properly incluglanetsas well) to a count of 32,600
documents:** Though that number still seems like a lot, weehaaduced our
possible universe of results by about 600 timed,tha first page of results
listings is excellent.

Go ahead; try these queries for yourself!

Do you want to be able to get such impressive te$oif your own queries?
Then, welcome. It's now time to start the tutarial

L All citations are footnoted at the bottom of epelye. Some footnotes refer to earlier citationprior pages.

2 Results counts used in this tutorial were condlirteearly December 2004 and are based on the Yatanced Search option
(http://search.yahoo.com/web/advanced?ei=UTF48}thé original version of this tutorial first pustied in April 1998, the AltaVista search engine was
used. However, AltaVista has not kept pace wittatrindexing of the Web and in early 2004 manyhef engines advanced syntax features were
removed from the service. Indeed, there has bemmeral reduction in advanced Boolean searchriesfar all search engines over the past few years.
See further the notes on search engine changbe introduction for more background.

3 Here is a measure of document growth on the Weben we first issued theew AND planet (OR planets)query in April 1998, the AltaVista counts
were 418,934 and 551, 936, respectively. The revemded #9 query also returned 934 results. Wheyiqusly updated in May 1999, these three figures
were 917,754, 1,139,832 and 2,036, respectivelith We less precise numbers shown above from #ee@ber 2004 update, annual results growth have
exceeded 210% per year!
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INTRODUCTION

Looking for that perfect condo for your ski trigeeding specifications for a
manufacturer’s particular piece of equipment? Whstussion and commentary
on your favorite, but obscure, author? Tryingitalfout what your competitors
are up to? Seeking recent studies on planetser gblar systems? Needing
information on special scholarships for which yoigimh be qualified?

These, and millions of queries covering every corad®e topic, are now being
posed daily to the Internet’s search services. Iiteznet has become a vast,
global storehouse of information. The only probismhow do you find what
you're looking for?

Three Classes of Internet Information Look-up

Unfortunately, there is no Dewey decimal systeroemttral “card catalog” for the
Internet. You must use one or more search sertacisd new information.
Search services come in one of three main flavBeh has its place, depending
on your information needs.

Directories

‘Directories’ use trained professionals to classi$gful Web sites into a
hierarchical, subject-based structure. Yahooasst known and most used of
these services, though the largest is the OperciomeProject
(http://www.dmoz.org). Directories are most usefilen looking for information
in clear categories, such as makers of yogurstingis of educational institutions.
Each directory uses its own categories and meas&éen useful sites and assign
them to a single category.

Search Engines

‘Search engines’ work differently. Google, Allthel Teoma, MSN Search and
Yahoo! (through its search function) are some eflibst known engines. They
“index” (record by word) each word within all orpgof documents. When you
pose a query to a search engine, it matches yaury qords against the records it
has in its databases to present a listing of plesdicuments meeting your
request. Search engines are best for searchesrendifficult topic areas or those
which fall into the gray areas between the sulbjdsifications used by
directories. But, search engines are stupid, ancbaly give you what you ask
for. You can sometimes get thousands (millionsgjacuments matching a
query. Also, at best, even the biggest searcesginly index a small fraction
of the Internet’s public documentts.

4 Al citations are footnoted at the bottom of epelye. Some footnotes refer to earlier citationprior pages.
5 As of December 2004, Google indexed the largesiquoof the surface Web with about 8 billion docnmts covered. See furth®ART 10: THE
‘DEEP’ WEB, for more information.
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‘Deep’ Web Databases

‘Deep’ Web databases look and act like search esgmthat they have a text box
for entering queries and serve up a results patfeliwks dynamically. But they
differ fundamentally in scope. Unlike search eegithat attempt to have a broad
reach for content across the variety of sites errternet, deep Web databases
serve up content specific to the site’s owner. [Dé&kb databases often support
less powerful search syntax than broadscale Intengines and are highly
variable in their constructs and operation, thoogimy are massive in content
size. For example, the 60 largest deep Web dibee @ontain 84 billion pages of
content, or ten times more than what is indexethbylargest Internet search
engine, Googlé&.

There are perhaps 350,000 individual deep Web nbdtabases on the Internet,
about 150,000 of which have unique, valuable cantBecause their content can
not be crawled by the spiders of the standardretesearch engines, their content
can not be found through standard Internet sedPeint 10 of this tutorial
addresses specific issues of finding and searaeeg Web content.

The Central Role of Your Queries

Your ability to find the information you seek oretinternet is a function of how
precise your queries are and how effectively yaisesarch services. Poor queries
return poor results; good queries return greatitsesontrary to the hype
surrounding “intelligent agents” and “artificialtelligence,” the fact remains that
search results are only as good as the query yseigred how you search. There
is no silver bullet.

Most Internet searchers, perhaps including you teruse only one or two words
in a query. Big mistake! Also, there are vereefive ways to “structure” a query
and use special operators to target the resultsgek. Absent these techniques,
you will spend endless hours looking at uselessioh@nts that do not contain the
information you want. Or you will give up in fruation after search-click-
download-reviewing long lists of documents befooe §ind what you want.

General Approaches to Searching

While three quarters of the Web users cite findifigrmation as their most
important use of the Internet, that same percerdalgecite their inability to find
the information they want as their biggest frustrat The purpose of this tutorial
is to help you end that frustration.

6 M.K. Bergman, “The Deep Web: Surfacing Hiddenuég! BrightPlanet Corporation White Papejune 2000. The most recent version of the sty
published by the University of Michigan’s Journ&Edectronic Publishing in July 2001. See httpwiwpress.umich.edu/jep/07-01/bergman.html.
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The information professionals at the UniversityGaflifornia at Berkeley
recommend a graduated approach to Web searthiifgre’s their stepwise
sequence of steps to follow, which we generallyoesel for beginning searchers:

ANALYZE your topic to decide where to begin

Pick the right starting place

Learn as you go & VARY your approach with what yearn
Don't bog down in any strategy that doesn't work

Return to previous strategies better informed.

abhowbdpE

As you gain experience, you can begin cutting betrhiddle steps. By the time
you're doing real heavy lifting with your querig®u really only need spend some
time first getting your query right and then cuitito the bottom line with a full
Boolean search using phrases and three or so dsrioé®d through th&ND
operator and multiple search engines.

Fondren Library at Rice University has also puldsiuseful tips on Internet
search strategids For advanced topics, and a resource that isasangly
focusing on Web-related topics, you may want tesottrSearcher: The
Magazine for Database Professionals.

Following these guidelines, here are recommendsguzksb approaching the
Internet search challenge:

= Spend time BEFORE your searchatmalyzewhat it is you're looking for

= Use nounsn your queries — the who/what, when, where, hod \ahy; avoid
conjunctions, verbs, adverbs and adjectives

= Usekeywords attheright “level” of specificity: precise, but not overly
restrictive

= Use phrasesvhere natural; they are your most powerful weapon
= Usestructured (“Boolean”) syntax, especially tRdND’ operator

= Constrain your search by using two or three re|dtatinarrowing, concepts
in your query

= BUT, generally, keep overall query length limitedsix to eight keywords
maximum

= Use advancedsearcloptions and specialty features when appropriate

= Fordifficult searches useonly search engines that suppBdolean syntax
or tools or metasearchers that do

= For specific topic searches, consider search eagai@red to those topics

"“Recommended Search Strategy: Search With PegpWiesion,” issued by the Teaching Library Interivéorkshops from UC Berkeley, found at:
http://www.lib.berkeley.edu/TeachingLib/Guides/Imtet/Strategies.html.

8 See http://www.rice.edu/Fondren/Netguides/strasgtml.

9 See http://www.infotoday.com/searcher/default.htm.
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= Save time byearning your search enginesand advanced, ‘power searching’
techniques.

Useful tips for how to govern the accuracy and saoipyour searches are:

Search Search Results
Action Scope Likelihood Comments
Focused Keywords narrows higher yes; but can be too focused
Broad Keywords broadens lower low yield
Use of Synonyms broadens higher watch for long query sizes
Additional Keywords broadens higher good, if related well
More Query ‘Concepts’ narrows higher should not exceed 3 to 4
Fewer Query ‘Concepts’ broadens lower single concept or keyword MAJOR
search mistake
Use of Phrases narrows higher exact word order critical
Use of Wildcards broadens higher recommend; watch short stems
Multiple Queries broadens higher useful when search uncertain
Simple Text Search broadens lower quick; same as all OR operators
Structured (Boolean) Search narrows higher takes time to master
AND Operator narrows higher highly recommended
OR Operator broadens lower only for synonyms; be careful
when using with AND
NEAR Operator narrows higher excellent alternative to phrases
AND NOT Operator narrows higher useful in limited circumstances
Use of Parentheses depends depends great when done well; tricky to do;
keep simple
Redundant Keywords broadens lower use care and remove
Alternate Spellings broadens higher not common; be aware
Filters narrows depends can be useful or too narrow

Other Useful Sources

For general issues relating to search engines,¢hpabilities, market share and
how they work, two excellent resources are Danrdinan’s
SearchEngineWaté¢hand Greg Notess’ Search Engine Showddwivou may
also enjoy checking out Steve Steinberg’s fasaugatistorical article for Wired
on the nature of search services and the gengial@bwhy knowledge

organization matters.

Notes on Recent Search Engine Changes

There have been major shifts in the major Inteseatrch engine landscape since
the last complete update of this tutorial five geago. The first shockwave was
the emergence and then dominance of the Googletseagine. This event, plus
general consolidation, have led to further majangjes in the past year.

10 See http://www.searchenginewatch.com.
11 See http://notess.com/search/.
12 The Steinberg article may be found at: http://wwined.com/wired/archive/4.05/indexweb.html..
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The company Overture acquired the Alta Vista arithAWeb search services in
2003. Yahoo! then acquired Overture after an @2003 acquisition of the
Inktomi search service. This consolidation pue&of the major prior search
services under Yahoo! ownership.

In parallel with these acquisitions, there wer® agjor changes as to the search
providers used by other major search sites. Maftpfor example, is now
releasing its own search service after having §edrboth Google and Inktomi
options. The number of unique indexes is droppavgn though branded sites
are still maintained by Alta Vista, AlltheWeb, aHdtbot (all are now based on
Yahoo! companies).

There have been two significant benefits, and tigniicant losses, due to this
consolidation:

= Benefit— major search index sizes have grown substantiall

= Benefit— some unique search power has been introducedgihoptions
such as Yahoo!'s shortcuts (similar to earlier rdata search options) and
Google and Yahoo! localization of search results

= Loss— wildcard, or “stemmed” or truncated, searchmgaow largely absent
from major search services, and

= Loss— proximity searches (excepting for phrase seatahkich all major
services maintain) such AEEAR, BEFORE and theAFTER operators are
now non-existent®

With the massive increases in scale, results cdtmts searches have also
become approximate. A few years ago specific @ootld be obtained from the
Alta Vista and Inktomi services; they are now caugpproximations.

Beginning the Tutorial

All of us need information. But few of us havedied information or library
science, and not everyone has used search seovit@srnet search engines
sufficiently to learn all of the nuances. Thisowal is for those who are learning
the ropes about ‘power searching.” But, even if's@quite experienced in these
areas, you might find some benefit from glancingtigh these topics.

Simple to follow examples are presented in eaclttop/e’ve written it to be a
one-stop reference. Don'’t feel you need to workulgh all of the topics in one
sitting. But, if you do take the time to work thigh this material, we guarantee
you'll reap big dividends in faster and more actairasults. And, you will be on
your way to earning the title of an Internet “Pov&erarcher.”

13 Some of these Boolean features made Alta Vistvarite of power searchers. For a good overviethe$e broader changes, see G.R. Notess, “The New
Yahoo! Search,Onlinemagazine, Vol 28 No. 4, July/August 2004. Sep:Httww.infotoday.com/online/jul04/OnTheNet.shtml.
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PART 1: INTERNET SEARCH BASICS

Much is discussed on the Internet regarding itsvgrand user-driven,
decentralized nature. This part overviews theerurstate of searching and search
services on the Internet. The essential argunsgatthat your time is well spent
learning how to issue more effective queries anghierstand the basic
operations of the search services you employ.

Topic 1: Searcher Frustrations

Many have likened the Internet to a huge, glolbly. While true in some
aspects, it has some unique differences. There central “card catalog”; the
Internet’s growth is outpacing the ability of hursasr technology to keep up with
it; its sheer size is unknown and perhaps unknaosyasid content is (to say the
least) of uneven quality. Here’'s some of what wewk (or think we know) about
information on the Internet:

=  Document growth is, at minimum, doubling each Y&ar

. Two-thirds to three-quarters of all users cite iimgdinformation as one of
their primary uses of the Internet

" Two-thirds to three-quarters of all users citeitrability to find the
information they seek as one of their primary fraisbns (second only in
frustration to slowness of response)

. Use of structured, or ‘Boolean’ queries, while kmotw help obtain better
search results, can be difficult and frustratingsome users to learn.

One of the challenges of the Internet is to makealue available to the millions
of new users who have had no formal training oreeigmce in query formulation
or search strategies.

Topic 2: Search Engine and Directory Basics

Search services on the Internet come in two mawofk: 1) ‘search engines’ that
index words or terms in Internet documents, inclgdsearchable ‘deep’ Web
databases; and 2) ‘directories’ that classify Wetudnents or locations into an
arbitrary subject classification scheme or taxonomapst of the above are
examples of the former; Yahoo, About.com and LookBrare examples of the
latter.

General Internet search engines use ‘spidersotiots’ to go out and retrieve
individual Web pages or documents, either becawsgve found them
themselves, or because the Web site has askedigtdae Search engines tend to
“index” (record by word) all of the terms on a gv@&/eb document. Or they may

14 Us Department of Commerce, “The Emerging Digitebfomy,” April 15, 1998.
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index all of the terms within the first few senteacthe Web site title, or the
document’s metatags. Due to the ever-changingeafithe Internet, the
services must re-sample their sites on a periaaitsb Some of these services re-
sample their sites on a weekly or less-frequensbas

Precision recall andcoverageare limiting factors for most search engines.
Precision measures how well the retrieved docunreatsh the query; recall
measures what fraction of relevant documents arieved™®> Coverage refers to
what percentage of the potential universe of reledacuments is cataloged by
the engine. For example, consider a search emgthelO documents, five of
which mention eagles, out of a total universe opbtential documents
mentioning eagle (45 of which are not indexed &t #ngine). A query on eagle
that returned four documents and two others fraswéhgine would have a
precision of 0.66, a recall of 0.80 and coverage.b0.

Precision is a problem because of the high incideridalse positives. (That is
why you get so many seemingly irrelevant documemy®ur searches.) This is
due to imprecision in the query (searching on eagtemissing the mention of
eagles), indexing mistakes by the engine, and keysventered by the Web
document developer that do not actually appedrardbcument. Coverage is a
problem for all engines, particularly with the dovant presence of the deep Web.

Search directories operate on a different princiflbey require people to view
the individual Web site and determine its placeneiat a subject classification
scheme or taxonomy. Once done, certain keywostscaged with those sites
can be used for searching the directory’s datadtmkind Web sites of interest.

For searches that are easily classified, suchradove of sunglasses, the search
directories tend to provide the most consistentwaelttclustered results. This
advantage is generally limited solely to thosesifecmtion areas already used in
the taxonomy by that service. Yahoo, for examipde, about 2,000 classifications
(excluding what it calls ‘Regional’ ones, which arduplication of the major
classification areas by geographic region) in itse@nt taxonomy. The Open
Directory Project has nearly 400,000 categofies.

When a given classification level reaches 40 toettistings, the staff editors split
the category into one or more subcategories.gi¥@n topic area has not been
specifically classified by the search directorfes]ing related information on that
topic is made more difficult. Another disadvantafelirectories is their lack of
coverage because of the cost and time in indivigaalsigning sites to categories.

15 G. salton Automatic Text Processing: The Transformation,I¢sia, and Retrieval of Information by Compyitéddison Wesley, 1989.
16 Data as of December 12, 2004; see http://www.dongk.
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Most searches of a research or cross-cutting negnckto be better served by the
search engines. That is because there is nofadasisin structure behind the
listings; only whether the keywords requested appethat search engine’s index
database or not.

The flexibility of indexing every word gives usarsmplete search control. But
the growth of standard Internet search engineswsareating a different kind of
problem: too many results. In the worst casdsysiting broad query terms to
such engines can result in literally millions otgatial documents identified.
Since the user is limited to viewing potential sitme-by-one, clearly too many
results can often be a greater problem than tod few

Increasingly, the growth of the Internet is caudimg specialization or
balkanization of search services, and is a keyediivthe faster growth of the
deep Web. Lawyers, astronomers or investors,famgles, may want
information specifically focused on their interggpics. By cataloging
information in only those areas, users interestdlose topics are better able to
keep their search results bounded. Such spetializean also lead to more
targeted advertising on those search service sigain, though, like the
directories, such specialization can limit seaegutts to the boundaries chosen
by the service, which may or may not conform tolibandaries sought by the
user.

The ultimate challenges to any of these centralsgsdch services, therefore, are
to: 1) keep pace with explosive document growjhyritlerstand the “boundary”
needs of their user communities; 3) provide sugfici‘intelligence” to infer what
users are really asking for even when their queltest specify it; and 4) ensure
sufficient coverage to provide one-stop searching.

Topic 3: How Search Engines Rank Documents

A Web page, or document, can contain various kafd®ntent (as opposed to
display or presentation options like sound, anioratr frames), some of which is
not shown when you view the document in your braw’e

= Title —an embedded description provided by the docuniesigner; viewable
in the titlebar (it is also used as the descriptiba newly created bookmark
by most browsers)

= Description — a type of metatag which provides a short, sunprascription
provided by the document designer; not viewabléheractual page; this is

" However, even though most search engines indieade numbers of results, such as '1-10 or 876,680lts,” in actuality the depth to which these
results can be viewed is limited. Google, for eglamlimits results viewing to approximately the 800 or so results.

18f you'd like to see these hidden tags on a giéeb document, save the document while viewing imr ywowser using the ‘Save As’ option on your
browser’s ‘File’ menu option. Then, view that dogent with a text editor or Wordpad. You will seese hidden fields shown in HTML brackets (e.g.,
<Description= ...>).

Internet Search Tutorial 8
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frequently the description of the document showrthendocuments listings by
the search engines that use metatags

= Keywords — another type of metatag consisting of a lisbhgeywords that
the document designer wants search engines tm uderttify the document.
These too, are not viewable on the actual page

= Body - the actual, viewable content of the document.

Search engines may index all or some of these gbfidds when storing a
document on their databases. (Over time, engiaes tended to index fewer
words and fields.) Then, using proprietary aldons that differ substantially
from engine to engine, when a search query is ataduby that engine its listing
of document results is presented in order of ‘rafee.” Because of these
differences in degree of indexing and algorithmsdyshe same document listed
on different search engines can appear at a mgtiehor lower ranking (order of
presentation) than on other engines.

Google significantly altered the Internet searchie® landscape when it first
went commercial in 1998. Besides evaluation ofrdaelable text in the
document, it added the scoring concept of “Pag&kRaRage rank is a measure
of how many other sites link to the target, a measiithe target’s popularity.
For standard searches finding common informatios page rank addition has
proven to be a very successful ranking adjustnfesm(the standpoint of content
value, however, that addition may be of less value)

Additionally, some search engines began to al@r tiesults presentations with
“paid listings,” wherein advertisers or throughayment of a fee by the target
site, higher rankings are presented to users. dpgpsoach, while perhaps of
financial benefit to the Internet search engin@ghaeen controversial and not as
well received by end users.

Though not hard and fast, and highly variable feargine to engine, these factors
thus tend to influence greatly the ranking of audoent for a given query and a
given search engine:

1. Order a keyword term appears— keyword terms that appear sooner in the
document’s listing or index tend to be ranked highe

2. Frequency of keyword term— keywords that appear multiple times in a
document’s index tend to be ranked higher

3. Occurrence of keyword in the title— keywords that appear in the
document’s title, or perhaps metatag descriptiokegword description fields,
can be given higher weight than terms only in theuthent body

Internet Search Tutorial
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4. Rare, or less frequent, keywords- rare or unusual keywords that do not
appear as frequently in the engine’s index dataheseften ranked more
highly than common terms or keywords

5. Page rank— the popularity of the target document

6. Paid listing — an “artificial” boost to document rankings.

The specifics of these algorithms are very impdrgcause most users tend to
focus only on the first results page of candidaeutnents presented by a search
engine, and then only to the highest listed results

Some engines attempt to “infer” what you mean query based on its context.
Thus, the meaning dfeart can differ if the context of your search is cacdia
disease as opposed to Valentine’s Day. The methpddich these inferences
are made are statistically based on the occurreine@me words in conjunction
with others. Though useful for simpler queriegtsinference techniques tend to
break down when the subject of the query or itsifresd do not fit expected
query relationships. For commonly-searched topigs,is generally not a
problem; for difficult queries, it is a disadvangaip standard full-text indexing.

Cottage industries have emerged to help Web sitelolgers place themselves
higher in the search engines’ listings (it is dganore valuable to be within the
first few listings sent to a user than be burieddraeds, or thousands, of
documents lower). A constant battle is being wdagttveen the engines and
those desiring high listings from jimmying the gystto “unfair’ advantage.

Crude, early attempts to “spam” search enginegtdigher listings included
adding hidden terms like “sex” that were searcheduently but not the real
subject of the document. Other techniques weuséocertain keywords
repeatedly, such as “cars cars cars cars car®€tta higher frequency rating.
Another was to cram the page with high-intereshteusing the same color as the
overall Web page, thus “hiding” the added keywortibe leading search engines
have caught on to these and now have automatedtwaysvent the worst of
these spamming techniques.

More subtle techniques, however, are hard to ptevieor example, a listing for
ski resorts in Utah could also add hidden tags@aribbean” or “beach resort”
knowing that wealthy Caribbean travelers may akstobking to take ski
vacations. If you as the searcher asked for Caablvacations you may logically
wonder why you've gotten a listing for Utah skiggs. It is because of such
techniques (among others) that you can sometimegogement listings from a
search that seemingly have nothing to do with yuary.

So, differences in how search services rank doctsnbow developer’s
themselves choose to characterize their Web dodsmemd just simple errors in
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how computers process and index these pages daadlio highly variable
ranking results from different search services.

Topic 4: Characteristics of Searchers and What Tak  es Search
Time
b}é Professional information searchers do not have a
single style. There is no “correct” way to seanch
the Internet. Search styles have been describeahgsg from ‘ants’ — the
carefully planned, methodical search hoping to get
frowt exact results on the first try — to ‘grasshoppers’
intuitively jumping from topic to topic, refiningesults as more is learn&t Only
you can determine what your style is.

There is only one meaningful measure for a sucakssarch: getting the results
you desire. And within that context, there is omhe meaningful basis for
judging whether one search strategy or anothargsrsor: whether those results
are obtained faster.

Surfing and browsing on the Internet are seductWae begins with an objective
in mind, finds new tidbits of interest, and howatel can wonder where the time
has gone. Itis often difficult to apply metriggainst whether the original search
interest was obtained, or whether the whole proaessproductive or not. So,
let’s look at some aspects of a typical searche @&ample assumes a 56.6 KB
modem and a relative “fast” time for the InterffetThis is perhaps an optimistic
mid-range and illustrative example for current asw@rthe Internet:

Search Est. Process No. Total Time Cumulative
Step Time (sec.) Repeats (min.) Time (min.)
Formulate Query 120 3 6.0 6.0
Issue Search 10 3 0.5 6.5
Get Search Listings 10 9 15 8.0
from Service (30/query)
Review Documents; Select 12 50 10.0 18.0
for Download
Download Document 15 50 12.5 30.5
Review Document 18 50 15.0 455
Average Time per Document 0.5

(90 document example)

These estimates are likely an underestimate. rirdon professionals using the
Web to do searches in comparison with traditioméihe search services like

19 These terms were coined by Barbara Quint; sebdurhttp://www.hut.fi/~ipaavola/FLI/Courses/Datab#guest01.html.
20 Unpublished BrightPlanet Corporation testing data.
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Dialog found it took on average 2.4 minutes perutioent to get acceptable
results?*

Whatever the actual “average” search time is, litmat apply to your
circumstances in any case. However, wh#te case is that certain aspects of
searching can add delays to getting desired resnttsncrease frustration:

" No matter how precise or accurate the query, & lpegcentage of results
returned by search services will not be what yolgoking for

. Actual search time in getting candidate listingsirservices is relatively
fast; the one-by-one document download and revsetivé most time
consuming part of the process

" Larger listings of candidate documents from the&ises require more
evaluation time

. Often too little time is spent on search and quemnulation; any
improvements you can make toward more precise exurate queries will
lead to fewer documents to review and faster olvenaés to the results you
want.

The essential conclusion is that time is well-spamunderstanding how to pose
a proper query and how to take advantage of the et search services work
These topics are the focus of the rest of thigiaito

21 This article presents results of searching on entignal search databases, such as Dialog, véreusternet:
http://mww.infotoday.com/searcher/feb98/storyl.htm.
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PART 2: KEYWORDS — THE ESSENCE OF THE
SEARCH

Despite all the gobbledygook about things like ‘Bam’ and query operators, the
most difficult — and fundamental — aspect of aeare the keywords used in

your query.

A search is inherently looking for information albaudopic. This part describes
how you can proceed from search concepts to igemgithe specific keywords —
or terms — that will give you the results you'reki@g. We begin by presenting
an information problem which will be the basis fwogressing through the
tutorial’s remaining topic&*>

Topic 5: Sample Information Problem for this Tutor ial

Jan is an office worker in downtown Minneapolishi& on lunch break one fine
Spring day, Jan’s eye is caught by a flash in kyeabove. Jan sees a bird about
the size of a crow diving at high speed and catcimmmid-air what appears to be
a pigeon. The bird then swoops out of sight. idaaptivated by the mostly gray
and white bird, with the crooked black and yellogak. Jan has never seen this
bird before, and wonders what it is doing in thg.ciThat night, Jan decides to
find out more on the Internet about this mysterg bi

Where does Jan begin?

Topic 6: Query Concepts: What, Where, When, How, = Why

Mastering the concepts behind a search is notraplamated as may seem at first.
The first few searches are perhaps difficult, bute done, the nuggets behind
your information request start becoming clear. eliikling a bike for the first

time, it does take some practice.

One of the bigger mistakes you can make in pregariquery is not providing
enough keywords. On average, most users submieirBords per query.

This number is insufficient to accurately find théormation you are seeking.
Thus, a central task in query formulation is fouyo identify a sufficient number
of appropriate keywords.

22 Results counts used in this tutorial were condlirteearly December 2004 and are based on the Yatvanced Search option
(http://search.yahoo.com/web/advanced?ei=UTF48}thé original version of this tutorial first pustied in April 1998, the AltaVista search engine was
used. However, AltaVista has not kept pace wittatrindexing of the Web and in early 2004 manyhef engines advanced syntax features were
removed from the service. Indeed, there are bemmaral reduction in advanced Boolean searchriesfar all search engines over the past few years.
See further the notes on search engine changbe inttoduction for more background.

2 search engines only now provide approximateionet-precise — counts of results. Also, sinceftiisrial has been in the Internet domain for some
time, some counts are slightly inflated due tor#ferences to the sample queries used herein.

24 B, Pinkerton, “Finding What People Want: Expedeswith WebCrawler.” See http://info.webcrawlemzbp/WWW94.html.

Internet Search Tutorial 13
041218



TIP:

Always keep in
mind the who,
what, where,
when, how and
why in formulating
your query.

Internet Search Tutorial

041218

pre o

BrightPlanet

If you are new to searching, the first task we neoeend when formulating a
search is writing down what information you arekseg. This is best done — go
ahead, use some paper and a pen — in the formma qoestions. Before doing a
search, it is important to bound your topic as clataby yet succinctly as
possible. After experience is gained, you can gkiping things down and plunge
right into it.

Formulating a query is akin to solving a mysteBome pieces of information are
available, but if sufficient information were aable the answer would be known
and there would be no need to seek more. Thigig$sence of a query: missing
information. Itis up to you, the searcher, toigefyour snare — the query (quarry?
pun intended) — sufficiently to trap that missingprmation and solve the

mystery.

As any good detective would, it is useful to begyrlisting what you do know
according to these standard categories. Jarthisse for the mystery bird:

= WHO /WHAT? — gray and white bird, about the size of a crostoyv and
black beak

= WHERE? - downtown office buildings in the City of Minneas

= WHEN? — daylight in the Spring

= HOW? - fast flyer, hunting pigeons (?) as prey

= WHY? — hunting bird; why never seen before? blowncofirse? is it
migrating?

Of course, not all of these five categories wilblyto a given query, and the
specifics will obviously vary for your desired topiBut it is useful to keep these
five categories in mind — the what, where, wheny bad why — when analyzing
the major components.

Topic 7: Breaking Down Your Query

Let’s take the five responses to the query test®pic 5 apart (yours will differ
substantially, but the same ideas apply). Fingrd are many common words in
these responses that are prepositions, conjunatiocemmon verbs. These
include: and, about, the, of, a, in, as, if, not, why, nevebefore, isandit.

These common words are referred to as “stoplisttaio they are essential to the
connecting tissue in language, but they are fileany search requesall search
engines ignore them because they have minimalnrdbon value and are found
commonly in all language. Search services maydebn the order of 600 of
these common words in their “stoplists”; if you dsem in a query they are
ignored. Therefore, you should ignore them as.well

Okay, removing such words from our responses lethesse remaining words:
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gray
white
bird
size
crow
yellow
black
beak

downtown
office
buildings
city
Minneapolis
daylight
Spring

fast

BrightPlanet

flyer
hunting
pigeons
blown
off
course
migrating

Now, let’s further classify these terms into thoag¢egories, similar to
diagramming a sentence (but made simpler for oypgaes). Let's use the
classifications of objects/nouns, actions/verbsrmandifiers/qualifiers (adjectives,
adverbs and predicate subjects). And, let's nolistehese words by these

categories:

Objects
bird
buildings
city
Spring
daylight

Actions
blown
migrating
not seen

Modifiers
gray
white
size
crow
yellow
black
beak
downtown
office
Minneapolis
fast
flyer
hunting
pigeons
off
course

Not all of these categories are equally useful query.

Topic 8: Focus on Nouns and Objects

Almost without exception, the central keywords auiqueries will be nouns.
Though sometimes adverbs and adjectives can highe ygur search, the key
pivot point is a noun, or series of nouns. Whthis?

The most precise terms we have in language atarfigible, concrete “things” or
objects. Actions and modifiers are very diversesijlg substitutable, and
generally not universally applied in any given dggmon. For, example, take the
concept of “fast”. A thesaurus will give 75 or redfifferent words for fast. Here
are some counts from Yahoo! for numbers of Web dwmis containing these

terms:

15
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fast 130,000,000
speed 89,900,000
quick 122,000,000
rapid 23,400,000

fleet 10,800,000
swift 8,530,000
breakneck 384,000

Or, alternatively, take a modifying concept likelar'. Again, here are the
Yahoo! document counts:

color 99,300,000
red 139,000,000
yellow 65,800,000
blue 111,000,000
gray 23,000,000
grey 17,500,000
slate 4,930,000
white 155,000,000

Note three aspects about these lists. First, sootkfiers are also act as nouns
like truck ‘fleet’, the bird ‘swift’, pool table ate’ or Justice ‘White’. Second, a
concept like speed or color can be described sndbtvays (most of which are

not shown). Third, you generally don’'t know howets would describe the same
thing. In our example of Jan’s mystery huntinglbwould someone else describe
it as “fast”, “quick” or “like a bolt from the sky? Would someone else describe
the bird as “gray”, “grey”, “slate-gray” or “smoky”

The same kind of ambiguity and substitutability leggpto actions or verbs. Does
the bird “fly”, “soar”, “swoop” or “glide”, or anyf the other dozens of ways the
act of flying can be described?

As a general rule, try to avoid using action teand mostly try to avoid using
modifiers in your queries. Where exceptions ts¢hguidelines may make sense
is when a modifier helps to precisely define yobjeot, such as in “Limburger
cheese.”

We've thus gone through a process that has led theese possible objects as the
focal points for constructing our query terms:

bird
buildings
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city
Spring
daylight

The obvious main subjectlsrd. The next few topics will concentrate on it;
we’ll return to the other objects as we later refaur final query.

Topic 9: Word Root Variants

One of the first mistakes in query formulation & nsing word root variants
sufficiently. Let’s look at this question in regarto our subjechird .
Accounting for singular and plural cases of an dbig easy to overlook; but, if
done, can act to unduly restrict the universe aludwents in which you will be
conducting your search. Using Yahoo! again, hezdlee document counts for

24,500,000 18,800,000
the single and plural versions lmfd :

By using either onlypird or birds as our subject, we would eliminate half or so of
the potential documents that we’d like to use assearch basis. We should
therefore use bothird andbirds as query variant§>?®

By using the querbird OR birds we are able to get complete coverage, upping
the result count on Yahoo! to 37,500,000.

% General Internet search engines have unfortunatelied away from “stemming” or “truncating” wordsing the wildcard asterisk (*), with MSN
Search still supporting it on its advanced seaocinf With the current state of search enginds,ibw necessary to use plural and other variants
explicitly.

2 |f you DO have a search site that supports wildsahnrough truncation, that is by the better alttive to specifically entered query variants. Trafion
is applying a wildcard character after the first fetters in a term (the “stem”). The asteriski§‘the almost universally accepted truncation eéldi.
Generally, you must also have a minimum of threma&tters at the beginning of the word as your $tesis. Once marked for truncation, then any
matching characters after that will be picked uphiesearch query. Using the asterisk wildcartigeiherally be ignored or you'll get a query forneator
if the search engine doesn’t support it.

Remember, ANY words with characters after the stélibe matched to your query term if the searchiee supports truncation. If you do use
ttruncation, you need to be aware of unintendetsequences. In the case of the stem bird* therestatively few unwanted words (birdbrain) picken
in the search. But let’s look at another of thgeots, city, in our mystery bird sample problem.

To stem and pick up the plural form of city, citiege would need to specify cit*. But look at soafghe words this stem specification would match:

citadel citations cited citizen citizenship itriculture citronella
citadels cite cities citizenry citrate citin citrus
citation cites citify citizens citric citrone city

The cit* stem clearly picks up way too many unwanierds.

Stemming tends to work best when the actual stdonger, when plurals are represented by an adde¢hs opposed to ‘-ies’ or other forms), and the
stem itself is not a root to many other common worwith just a little thought, however, truncatisreasy and can pay useful dividends in properly
scoping your query with a minimum of keywords. Wghly recommend its use where the search formaupj.

Internet Search Tutorial 17
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Topic 10: Finding the Right Level

Perhaps you've already noticed, but our query stibjed* is contained on more
than 37 million documents (in Yahoo! alone). Ituhbe a little difficult to
review all of those documents at one sitting.

THE MOST CRITICAL PROBLEM IN ALL QUERIES IS FINDING THE
RIGHT LEVEL OF SPECIFICITY FOR THE SUBJECT QUERY

TERM(S). Too broad a keyword specification, and too manyltesre returned,
too narrow a specification, and too few are retdrne

All information is classifiable and amenable taisture. We are all familiar with
dictionaries, which classify words alphabeticalljowever, an alphabetical
structure is not of much use to query formulati®ut there are many other
classification schemes used for information whi@&NChelp find the right level,
or specificity, for your keywords. A few examplgspropriate to our mystery bird
search are presented in this topic.

Our first example classification presents the stmecof the animal kingdorT:

Level 1 Level 2 Level 4
Protistas Sponges | Level 3 Fishes |
Animals | Jellyfish/Anemaones | | Mearvertebrates Amphibians |
Plants Flatworms | Vertebrates | Reptiles
Round WWarms Birds
Mollusks | Mammals |
Segmented Yorms :
Arthropods: |
Crustaceans
Spiders, etc. :
Insects
| | Sea Stars/Urchins [
Chordates
Level 5
shore | Level b
Wading | Eagles | Levels ¥ and 8
Sea | Hawks | Peregrine:
Upland Falcons [warious subspecies]
|| Perching B | Owls | Other Species
Raptors Yultures |
Tree-clinging [

‘Level' Example Using the Kingdom of Life

As we will see, our initial keyword term bfrd* is at least three levels off of
where it should be. Usingrd* as is would lead to massive results sets from the

27
See http://niko.unl.edu/bs101/notes/lecturel9.html.
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search engines and virtually no likelihood thatwik find the information we’re

looking for.
Level 2
Biological Principles & Concepts |
Level 1 Yiruses, Monerans & Protists |
Physical Science & Technology Algae & Fungi |
Life Sciences | Plants |
Geography | Invertebrate Animals | Level 3
History | Marmmals Falcon
social Science | Birds | |
Religion & Philosophy | Fish | Peregrine
Art, Language & Literature | Reptiles & Amphibians |
Ferforming Arts | Anatomy & Physiology | [270 topics total]
spons, Hobbies & Pets Medicine |
Ernvironment |
Agriculture, Foodstuffs & Livestock |
People in Life Science

‘Level' Example Using Encarta

Another way to classify information is shown by #recyclopedia, (the above
example is from Microsoft's Encarti— the actual encyclopedia doesn’t matter;
we’re only illustrating a point).

As a very different example, the chart below shbew the word “fast” is placed
within the structure of a thesauriis

Level 1
Abstract Relations Level 2 Level 3
Space | General | General Level 4
Matter Dimensions | Degrees of Velocity
Intellect : Farm Force : Slowness
Yolition | Motion Direction
Affections

'‘Level' Example Using Thesaurus

As noted, search directories also apply a clasgifin structure for how they
organize and present Web sites.

Like the first animal phylum example abowéd* in the example is about three
or four levels off from where our subject keywolsbald be.

28 Microsoft Encarta Encyclopedia.
2 The Original Roget's ThesauruSt. Martin’s Press, 1962.
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Finding the right level may involve your personabkvledge and experience,
doing a preliminary search or consulting othernexfees. In the case of Jan and
the mystery bird, looking in a bird book was su#fit to match pictures with the
bird seen as peregrine falcon

The time spent in finding how to characterize yswinject at the proper level is
definitely well spent, as these document counts fitahoo! illustrate®

bird* 37,500,000
falcon* 7,220,000
peregrine falcon* 210,000

By identifying our mystery bird asgeregrine falcon we've narrowed the search
by 99%! Remember, at 30 seconds to 2.5 minutedgmiment reviewed, the
effort spent in zeroing in on the bird of interkat saved us tremendous overall
search time.

The critical point about finding the right “leveli your keywords is that words at
levels higher than where you should be return waynhany results; those at
levels lower than where you should be return teode no results. This
phenomenon is due to the fact that “things” at Ioleeels tend to “rollup” and
sum into “things” at higher levels.

Philosophers, epistemologists, taxonomists, lintgwasd others can argue for
centuries about “proper” ways to classify informati That is not our concern.
Rather, the point is that keyword objects can laega into a structure at various
levels. Always keeping forefront whether your qusubject is at the right level
or not in those structures can bring big benefitaster, and more accurate,
searches.

30 Note, since our Yahoo! test site does not suppititarded truncation, our asterisk notation shdaddunderstood to be a variant query. Thétiisl*
is issued abird OR birds .
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Level 1
Arts & Humanities Level 3
Business & Economy Anatomy | Level 4
Computers & Internet Level 2 | Animals, Insects & Pets
Education Acoustics [46 total] | |
Entertainment [17 total] |
Government Biology | Zoology | |
Health | | foos
News & hedia [54 total] | zenet
Recreation & Sports |
Reference Usenet
Regional
Science
Social Science
Society & Culture Level 5 Level 6 Level 7
Animal Behavior | Aviaries | Budgies & Parakeets |
|| Birds | Species | Raptors |
[31 total] | 12 tatal] | (19 total] |
Usenet | Usenet | YWhooping Cranes [
Level §
Eagles
Falcons |
Organizations |
Ol

'Level' Example Using Yahoo

Topic 11: Synonyms
Let's assume, however, that Jan was not able tolmthe bird book pictures with

the mystery bird to identify it as a peregrine éalc How can we use these query
concepts to better hone in on what type of birg4t

One useful place to begin is with synonyms. Jawaithe mystery bird is a
hunting bird. Jan lists other synonyms that coonsind forhunting bird. We
provide Yahoo! document counts for these synonyms:

hunting bird* 63,600
bird* of prey 767,000

Jan, however, suspects neither of these terms i&tirect” synonym. Attacking
this problem from another angle, Jan writes dowatsje kinds of birds of prey:

hawk
eagle
owl

Using these three keywords, Jan’s search immegiateis up a number of sites
referring toraptors, the technical term for hunting birds. Jan fiadgreat site on
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raptors that also has pictures that positivelytifies the mystery bird as a
peregrine falcoi: Jan also learns that vultures are raptors, too.

The best synonyms provide relatively complete cageifor the subject at hand
and are “pitched” for the right informational olijee. In Jan’s case, it was
needing to identify a specific bird, and a moréntecal term like “raptor” fit the
bill. Were Jan’s interest more oriented to refesmnin novels, perhaps “hunting
bird” or “bird of prey” would have been more appriage.

An illustration of a good synonym with proper coage is:

Good Synonyms Provide Good Coverage

Good coverage is not always possible. Where nsgipte, provide a couple of
alternate terms (that is, synonyms). But, remepdiemys play the numbers
game. Your query terms are limited so choose tte@fully.

Having determined the mystery bird to bpeaegrine falcon Jan considers
whether synonyms for this term are also worthwhBased on what Jan has
learned, these are the possible synonyms and dodwoents from Yahoo!:

peregrine falcon* 210,000
Falco peregrinus 40,900
duck hawk* 1,260

all three combined (single query) 231,000

Again, note the three synonym counts do not exacihy due to duplicate query
occurrence in individual documents.. This exaniple good instance where
multiple synonyms do not buy enough increased @meeto be warranted.
peregrine falconis the most used description of this bird; addheyother terms
increases coverage by only a minor percentage.

You need not get actual document counts from seargines in order to weigh
such choices in your own queries. Simply use goddment of what you're
gaining — if anything — by adding more synonymgdar query subjects.
Common sense should be a sufficient guide.

T

Al%39§e[8glgfﬁgwnesota Raptor Center, http://wwaptor.cvm.umn.edu/.
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A thesaurus, a dictionary, personal knowledge meéiminary Internet search can
all be worthwhile places to find synonyms for thajon subject(s) in your query.
Generally, you should not waste the time thinkibgwt synonyms for other terms
in your queries, unless you know them to have pexyr coverage.

Topic 12: Use of Phrases

Your most powerful keyword term is the phrase. aBhs are combinations of
words that must be found in the search documertteeiEXACT order as shown.
You denote phrases within closed quotegiegrine falcon*”). Some search
services provide specific options for phrases, sdmeot allow them at all, but
almost all will allow you to enter a phrase in gggtignoring the quotations if not
supported.

Why phrases are powerful is illustrated below:

- Pereyrine
alcon™ -

Phrases Target Results

Again, using Yahoo! document counts, the abilitpbfases to zero in on desired
results is clear:

bird* 37,500,000
falcon* 7,220,000
peregrine falcon* 210,000

Phrases should be used where the constituent seemsaturally married. Other
examples would be “rain in Spain”, “Gettysburg Aels”, “solar system” or “big
bad wolf”. Where two or more words are necessacapture the subject, but
may not always be next to one another in the saner,aheAND or NEAR
Boolean operators should be ugéd.

In addition to*peregrine falcon*” , Jan also uséendangered species'to help
focus the search. Jan chdeadangered species’because information gained in
identifying the mystery bird indicated that peregrfalcons were at risk of

32 When using phrases, it is important to considences of the phrase that wouldn't normally be afcesn. For example, the spaces between words are
as important as any other character. If you ineladlouble space between any two words in the quetythe phrase typically has only one, the seaiith
fail. Also, sometimes two dashes are used togeth&¥eb documents to approximate an en- or em-.diisfou include only one dash, the search engine
may miss all those documents that use two. Tlsevariability in the way certain search engineattepaces, dashes, and the like. If you suspex th

may a problem, consider submitting your phrasetifferent ways to capture these variations.
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extinction in the 1970s due to DDT effects. Jaspsgats that the answer to the
why question of the search is the rarity of the bind aot migration or being
blown off course.“endangered species’is a logical construct for a phrase
because the terms are almost always used togethescuiss organisms at risk of

extinction.

Internet Search Tutorial
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PART 3: BOOLEAN BASICS

Despite its intimidating name, Boolean search teghes are really quite simple
to learn and can add tremendous effectivenessuosgarching. While working
through this part, most of you will recognize cousts that were taught to you in
high school math.

“Boolean” searching draws its name from George Bpoalmathematician and
logician from the 19th century. He developed Baalalgebra, which is the basis
for this form of structured search technique. Baaolalgebra is also of prime
importance to the design of modern computers.

Most information on the Web is highly unstructurdgbolean search techniques
were first applied by information professionalgraditional search services like
Dialog or Lexis-Nexis. Boolean techniques, whitg supported by all Internet
search services, provide a way for you to bringcstire to this unstructured
environment.

Without Boolean techniques, you are stuck with darot of free-text searching;
meaning, looking for documents that contain worals think will be in the
document you are seeking. Sheer document volunkesifeee-text searching
difficult and prone to failure. Boolean techniqu®ge you the power to narrow
your search to a reasonable number of potentialyul documents thereby
increasing your likelihood of success.

Topic 13: Boolean Overview

Boolean logicis used to construct search statements usingdiogperators and
specifiedsyntax. These are combined inBoolean expressionswhich always
are either true or false when evaluated.

The shopping list of operators and syntax availadbBoolean searching (though

not supported by all search services) is:

= AND - terms on both sides of this operator must begmtesomewhere in the
document in order to be scored as a result

= OR -terms on EITHER side of this operator are sigfitto be scored as a
result

= AND NOT - documents containing the NEXT term to the rigithis
operator are rejected from the results set

= NEAR - similar toAND, only both terms have to be within a specifiedavor
distance from one another in order to be scoredrasult; this is an
‘adjacency’ operator

25



e o

BrightPlanet

= BEFORE - similar toNEAR, only the first (left-hand) term before this
operator has to occur within a specified word distabefore the term on the
right side of this operator in order for the souloeument to be scored as a
result; this is an ‘adjacency’ operator

= AFTER - similar toNEAR, only the first (left-hand) term before this opera
has to occur within a specified word distance dfterterm on the right side of
this operator in order for the source documenttadored as a result; this is
an ‘adjacency’ operator

= Phrases — combined words or terms that must aplreatly adjacent to one
another and in the phrase order for the sourcerdentto be scored as a
result

= Wildcards (stemming) — beginning characters thastrmatch the same
beginning characters in a document’s words in ofoleit to be scored

= Parentheses — nested operators that are evalnaaednside-out, then left-to-
right order of precedence (though some search esagiolate this rule).

Example uses of these operators are based onrtipdestutorial problem of
finding information on the peregrine falcon dis@t# the previous topics.

The underlying premise of Boolean logic is set tiedheAND operator is
equivalent to the séttersection operation; th@©R operator is equivalent to the
union set operation. To help explain these concep&siptopics below use so-
called Venn diagrams. Don’t worry about the faneyne. The diagrams are
color-coded to indicate the result of an operati®he universe of possible results
is shown in yellow on these diagrams; the accemsdlts in blue.

One way to decide when to use &&D or OR operators is to test whether your
keywords are different concepts, or a just diffesgays (synonyms) to say the
same thing. For different concepts, #d¢D; for synonyms, use®R.

Boolean search syntax needs to follow a precisetsire. Queries constructed
using Boolean syntax do not look like real sentenCEheAND andOR Boolean
operators, in particular, sometimes seem to meanpposite of what they do in
natural language. Searching based on simple sm#emd phrases is a different
construct known asatural text searching

Topic 14: AND Operator

AND means “l wanbnly documents that contaboth words.” AND logic
focuses, coordinates and narrows a search. TheectstAND narrows a search,
retrieving only those records containing at leas term or phrase from each
concept. ThAND operator is a binary one; that is, it operatetherterms or
phrases on both sides of it. It is the same cdrasptersection in set theory.
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endangered peregrine
species falcon®

Example of AND Operator

Using Yahoo! document counts, the results of theryflendangered species”
AND *“peregrine falcon*” is:

endangered species 2,220,000
peregrine falcon* 210,000
endangered species AND peregrine falcon* 33,100

Note theAND operator says nothing about where the terms @sglsrare located
in the document with respect to one another, nathdr their linkage makes
sense or not. This operator only requires thatdhmas or phrases immediately on
both sides of th@ND must both appear in the document.

The AND operator can be used to chain a number of regtereas or phrases
together, all of which must be present in ordertifigr outcome to be a successful
result. For example, the qudrgndon AND “Big Ben” AND “Buckingham
Palace” AND Trafalgar would only return documents that contained all fou
terms or phrases.

The AND operator is also a very useful qualifier. Forrapée, Yahoo! counts for
falcon* total 7,220,000. Some of these references ararf) others to various
companies, falconry or a sundry of products udiegrtame falcon. To zero in on
the falcon bird, a search phrasdalton AND bird* removes these extraneous
references. The Yahoo! document count now becai3@®00.

False “results” can be common using &¢D operator. For example, let's apply
Jan’s query oéndangered species AND peregrine falcord a large document
discussing unusual birds. In one section it caligduss the 200 mph diving
speed of peregrine falcons; in another the extnadf the dodo bird. A positive
result would be scored for this document, evenghdhere is no discussion
about the endangered status of peregrine falcOme of the reasons these false
positives occur on the Internet is the occurreridarge Web documents that
simply list links or references to other documend contain HUGE numbers of
terms. They often produce false results.

Topic 15: OR Operator

OR means “l want documents that contaither word; | don't care which word.”
OR broadens a search and makes it less focusededtiigalent to thenion

27



TIP:

Use OR to string
together
synonyms; be
careful about
mixing it in with
AND !

Tutorial BrightPlanet

operator in set theory. Again, using our peregfaieon example, the results set
for this operator looks like:

Example of OR Operator

The document counts from Yahoo! using @R operator are:

endangered species 2,220,000
peregrine falcon* 210,000
endangered species OR peregrine falcon*2,270,000

Note theOR operator is NOT strictly equivalent to a sum. Dmoents which
contain both phrases still get counted as a suhgbeiment. Nonetheless, our
document results counts do approximate the totddefwo separate queries.

The OR operator can be used to chain a number of termpblraises together, any
one of which must be present in order for the autedo be a successful result.
For example, the quebyondon OR “Big Ben” OR “Buckingham Palace” OR
Trafalgar would return all documents that contained one orenof these four
terms or phrases. As with tA&D operator, there is no assurance that any of
these terms or phrases are logically or concepttiaked in any of the results
documents.

Unless used in parenthetical clauses (most usafigyhonyms) or as a fishing
expedition as part of preliminaries to a searchdav@ot recommend the use of
the OR operator. Overuse of tl@@R operator can cause results sets to grow too
large to be useful.

Nonetheless, th®R operator is one of the two main operators withooBan
syntax. It should be used in a controlled wayxpaad your results set, most
often as part of a parenthetical argument dealitig synonyms or closely related
concepts.
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PART 5: ADVANCED OPERATORS

There are four additional Boolean operators thatide more fine-grained
control than the basiBND andOR. These operators are less frequently used and
are generalllNOT supported by search services with basic Boolepahiskties.

Topic 16: AND NOT Operator

AND NOT removes any documents that contain that term @sgehAND NOT
is a unary operator; that is, it only works on tiwen or phrase that immediately
follows the operator. It does not evaluate termghvases on both sides of the
operator.

Most of the major search services supportAh® NOT operator. It is

sometimes calleBUT NOT or NOT and sometimes denoted by placing a minus
sign (-) before the term or phrase to be remoW@TE: TechnicallyNOT is the
unary operator. For example,

NOT falcon

would exclude all documents that use the wiatdon. The problem arises in the
middle of a query. While some search engines aN@V by itself, such as:

falcon NOT car

which would return documents using the walton but notcar, the statement is
technically ambiguous as to how to tré&dton. As a result, most engines require
matchingNOT in the middle of a query witAND or OR (OR NOT is rarely
used). This removes the ambiguity and is the feeive adopted herein for use
within the middle of a query.

Example of AND NOT Operator

Again using Yahoo! document counts, here are theltsefor this operator:

endangered species 2,220,000
peregrine falcon* 210,000
endangered species AND NOT peregrine falcon*2,240,000
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AND NOT is a very powerful command that should be usel vare. AND
NOT works to narrow a search, subtracting all citagitrat contain the specified
term or phrase.

AND NOT is completely non-discriminatory; it only takeseonstance of a word
or phrase to eliminate a document from your regdts As one source describes
it, think of AND NOT logic sort of like peeling a potafd. A peeled potato is
potato AND NOT peel There's only one trouble: some of the good qftie
potato goes with the peel. So, useAND NOT operator with as much care as
you would a paring knife, and only when you're dbtaly sure you want to
exclude a term or phrase from your results.

Generally, we do not recommend usigD NOT in the beginning iterations of
a search. See what results are obtained in thestaps before applying this
operator, if at all. Then, apply it incrementallymake sure you’re not stripping
away too much of the fruit.

A good example of where this might apply is witk thicon* search noted for
the AND operator. The terrfalcon* returns references to cars, products,
companies and place names, in addition to birdecé&ssively applyindND
NOT tocar*, product* andcompan* is another approximation to the search
bird* AND falcon* . On the other hand, usiddND NOT with place* could be
going too far by eliminating references to falcam Isightings that occur in
various places.

Though in this example we have a gagddD qualifier inbird* for our interest in
peregrine falcons, a suitably encompassing wort asbird* may not apply to
other search topics. In these cagds$D NOT, judiciously applied, can be an
alternate way of getting to the same end.

NOTE: TheAND NOT operator may use that form, instead using\Ba or

the “* sign. Depending on the search engine, it may bésapplied through a
‘Must not include’ dropdown list choice. Dependimg the engine, you may also
not see proper behavior when phrases are usetaratomalies.

Topic 17: NEAR Operator

Remember for thAND operator that the terms or phrases on both sidk® 0
operator can appeanywheren the document in order to get a successful tesul
One example above described how a successful festiiteregrine falcon*”

AND “endangered species’could be obtained, even though the falcon referenc
was to 200 mph diving speeds and the endangeretespmiscussion was many

33 See http://www.netstrider.com/search/logic.html..
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pages later dealing with the dodo bird. NteAR operator is designed
specifically to avoid such false resuifs.

TheNEAR operator requires the two phrases or terms toithenvwa specified
word count of one another to be counted as a ssitdessult. Generally, most
search engines that support MEEAR operator have a set value of a ten word
maximum distance. Some engines alsoARé& (for adjacent) as the equivalent
operator tdNEAR.

TheNEAR operator does not care which of the phrases orsten either side of
the argument comes first or not, just that the plvaases or terms are within the
specified distance.

TheNEAR operator, is supported, is a great way in vergifijganstances to
ensure that your search terms occur within the ssntence or same paragraph.
It can remove large, comprehensive Web sites tna h reference to everything
under the sun, but not specific information of tesgour search.

TheNEAR operator can have drawbacks, however. It is ptesgd overlook the
definitive document on endangered peregrine falclmmnsexample, if in one
section of the document it uses peregrine falcarelsewhere when its
endangered status is discussed it only uses the pesegrine. It is very difficult
in all cases to foretell how document authors usk, repeat or link such terms.

Another drawback is that relatively few search m&y, and none of the major
ones, support this operator. This problem caneecome when using third-

party search tools such as BrightPlanet’'s Deep YQManager™ (sePART 12)
that work on the results of search engines but@uippis operator themselves.

But, if your terms can pass the test of confideafipearing within a sentence or
so of one another, we recommend you consider th@utheNEAR operator.

Topic 18: BEFORE and AFTER Operators

TheBEFORE andAFTER operators work in the exact same manner as the
NEAR operator, only you can now specify which termslaages need to come
first or second. In the case of tBEFORE operator, the first term or phrase
MUST occur BEFORE the second term or phrase withenspecified word
distance. In the case of tAE€TER operator, the first term or phrase MUST
occur AFTER the second term or phrase within trexigied word distance.

34 Even though current major Internet search engioasot support these adjacency operators, thiry peols do and the techniques are still useful.

...
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These operators do provide greater control to gearches. But their drawbacks
are even more severe than NEEAR operator. First, not only must your terms
appear within the word distance, but you also ngasthe order right.

For these reasons we've included these operatoedtethe sake of
completeness, but we do not recommend that yoausdyi consider using them .
If you become an Internet ‘power searcher’ andgecide you disagree with this
recommendation, then your skills have surpasseguhgose of this tutorial

anyway.
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PART 6: ADVANCED CONSTRUCTION

This part builds on the Boolean operators and sesacch concepts previously
discussed to show how they can be combined inez&fe, complete queries.
Much of the discussion concerns how to construgp@r syntax. This part ends
with a reprise of our sample search problem foisJanystery bird [sedopic 5].
The guidance below, however, should be generafblicgble to most engines that
support structured, Boolean syntax:

Standard Syntax Meaning Alternative Syntax If Not Supported

AND both required + ignored
OR either required blank all support

AND NOT exclude following -, BUT NOT, NOT ignored
NEAR required within set word distance ADJ ignored
BEFORE first required before within distance ignored
AFTER first required after within distance ignored
() ignored

v treat as phrase checkbox option treated as AND
* stem word checkbox option ignored

Topic 19: Use of Parentheses

Search services that support structured (Booleamas do not always read from
left to right like we do. Instead, they read “shsiout”, in order of the nested
levels of arguments set off by parentheses. Eaahded argument set off by
parentheses is calledBaolean expression (The entire query is also assumed to
have parentheses around it, whether you put theanmot.) This is the same
concept drummed home in high school math in hoevaduate an algebraic
expression.

Learning how to construct this Boolean syntax s$tmecis easy. You only need to
remember four things:

1. You define a Boolean expression through use ofpem garenthesis ['(‘] to
begin it, and a closed parenthesis [')’] to end it

2. Make sure the first search concept you want evedLigt at the inner-most
level of your Boolean expressions; followed by sdugent expressions in
your desired order

3. Make sure you have a balanced (equal) number of apé close parentheses
in your entire query

4. Expressions at the same “level” are read in orfdem left to right.

It is really worth your time to master these simpikes. It adds immensely to
your control over your queries and their abilityréburn the results you desire.
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Though some search services support quite a fesvdaf nested Boolean
expressions, in practice the amount of nestingngmd or is even desirable is
quite low, likely no more than three at most. Amds also the case that most
current search engines do not support parenthetesting. To show a three-level
example, consider the following dummy query:

THIRD expression (SECOND expression (FIRST expressn evaluated)
evaluated) evaluated

Note, you do not need to put parentheses arounehtire query; the outermost
layer is evaluated last in any case. But, evemwiog think the computer is
going to do what you want, it is always safer te parentheses if there is even a
chance of confusion. Parentheses will also helprgad your own searches.

In the absence of any nesting, or with expressibmrsjuivalent levels, the order of
guery interpretation is from left to right. Forawple:

FIRST expression AND SECOND AND THIRD AND FOURTH
or,
(FIRST main subject) AND THIRD expression AND (SECOND expression)

AS A GENERAL RULE, YOU SHOULD ALWAYS PLACE YOUR MAI N
SUBJECT TO BE EVALUATED FIRST. This is because many search engines
determine the rank order of document results vegice, with first query terms
to be evaluated ranked higher. This rule can e taicky until you get used to it.
For example, taking the last query example abowefdrgetting the initial set of
parentheses shown, produces the following:

SECOND main subject AND THIRD expression AND (FIRSTexpression)

Using the form above, if you placed your main quarigject first in your query
expecting it to be evaluated first, you would dpet tinintended consequence of
having it evaluated second.

Finally, Boolean operator precedence is enforceohbgt search engines with
AND andAND NOT being evaluated befof@R. If you have doubts of operator
precedence, consult the help system for the sesgine being used. Our
recommendation: eliminate ambiguity as to howwvaigiengine treats operator
precedence by explicity putting your expressions parentheses in the
evaluation order you desire.
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TheOR operator should generally be used solely withisterk expressions, and
then mostly to capture synonyms.

For example, you may recall from our sample probééman’s mystery bird that
Jan wanted the concept of having seen the birderity as part of the query.
Also recall there is a problem with picking up tmany unwanted words when
city is truncated asit*. A good way to handle this problem is with a edst
Boolean expression usit@R. Thus, to capture both the singular and plural
forms of city, Jan would write:

(city OR cities)

This expression now covers the singular and pluriddout inadvertently adding
undesired words (such as ‘citizen’ or ‘citrus’)tb@ query term list.

Whenever you mix Boolean operators in a query ymukl always use
parentheses to force the evaluation order you wéhis helps avoid unintended
consequences. For example, the following quergaut parentheses.

hawks AND eagles OR falcons AND owls OR vultures

May actually be evaluated as:

(hawks AND eagles) OR (falcons AND owls) OR vultuse

The result of this expression is not very usefilhe expression does not require
any one term. You could end up with pages comtgionly vultures or only owls
and falcons or only hawks and eagles. This is gt not the way you

intended it.

Lastly, there are times when parentheses are eolede This is when all
operators are eith&ND or OR in the query. For example,

hawks AND eagles AND falcons AND owls AND vultures

or,

hawks OR eagles OR falcons OR owls OR vultures

The former requires all five types of bird to beluded in a successful document;

the latter only one. Additional examples of pokesititfall query syntax is shown
in PART 7.
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Topic 20: Combining Concepts for Power Searching

A good rule of thumb when searching for relatiielyd-to-find information on
the Internet is to juxtapose three “concepts” inryguery (we've also used the
termBoolean expressionio represent a “concept”). The first concept $thdne
your subject, defined at the proper levBbpic 10], with synonyms or phrases as
appropriate to provide adequate yet accurate subpeerage. The other two
concepts should correspond to two of the when, e/lfe@w and why concepts
discussed ifTopic 6.

Each of these concepts should be provided as a&Bo@axpression with tHReND
operator connecting all three. In the case ofslarystery bird example, the
resulting query can be represented as:

cities)

Combine Concepts in Query

Note how this acts to restrict your final resufpgse. Posing this query to Yahoo!
in the form:

(“peregrine falcon”) AND (“endangered species”) AND(city OR cities)

produces a results set of 9,740 documents. Thmbeumay sound like a lot, but
remember we began with millions, and as Jan dissptee first twenty of which
(at least) directly respond to the desired results.

You should generally not need to exceed three giade a successfully
constructed query; four is unusual. If you findiy@an't narrow them to two or
three, double check to be sure all the conceptaeressary and all are at the right
level.

Topic 21: Punctuation and Capitalization

Not all search engines handle punctuation equitiglelVhen in doubt, you
should consult the help file of the search engme are using. Most search
engines are insensitive to whether you use uppeer or mixed case in your
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gueries. You are generally safest to use lowez.cs¢here the engine does
support upper or mixed case, if you use upper claseacters the engine assumes
you want an exact match. Most engines also dearet if you use upper or lower
case for Boolean operators, but there ARE excepiisuch as MSN Search) that
may require all upper case.

For the few engines that do support capitalizatyon, can use this fact to
advantage in finding proper names or place names.

Topic 22: Query Term Refinements

Finding the “right” terms or phrases in formulatiagjuery can be quite tricky.
There are sometimes technical terms or terms of @given domain that us, as
lay people, may not be aware of. For example nee@m ovefbone loss” or
“calcium deficiency” may result in documents that more precisely defiee
condition asteoporesis

Here are some techniques for finding alternatiame more precise — query terms
or phrases:

1. Simply inspect some of the initial results returtigdhe search engine. If
more specific terms or phrases are discoveredfisutbghem into your new
query

2. Use an online site that provides related wordsdasean initial term
submission. One of the most excellent of theskedd exical Freenet sit8.

In submitting the ternfialcon to this site, here are some additional terms or
phrases that were identified: pigeons, nest, héwkt, american kestrel,
caracara, falco columbarius, falco peregrinuspfalsticolus, falco
sparverius, falco subbuteo, falco tinnunculus,aedn, gyrfalcon, peregrine
falcon, pigeon hawk, sparrow hawk

3. Use an online site to find related nouns in theesagt. A very useful site for
this is the experimental Google Sets facifftyBy enteringfalcon, owl, hawk
andeagleto this site, these additional prompts were ole@inraven, swan,
crow, duck, wren, heron, cardinal, vulture, parpanguin, goose, thrush,
ostrich, hummingbird, pigeon and peacock. Theeepts are not as useful
for this query term, but in some cases can be deifigful

4. Look up your initial query terms in an online ordighelf dictionary.

Topic 23: Sample Information Problem Revisited

Through successive refinement of the subject, Bookxpressions and query
syntax, Jan found a listing of 9,740 Web documegitted to the mystery bird,

35 See http://www.lexfn.com/.
36 See http://labs.google.com/sets.
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the most highly ranked of which met the desiredltes Here’s what Jan
discovered:

" The mystery bird was a male, peregrine falcon. rijéast to extinction, in
at least the Eastern U.S., the bird was makingrangig comeback through a
combination of breeding-and-release programs anéamer environment free
of DDT

" Peregrine falcons had found a natural home in dowmnfcities, where the
building ledges gave them protection as their @étliff habitats had, and
where there were plenty of delectable pigeonsed fmn

" Breeding pairs of peregrine falcons were now founslich urban areas as
Cincinnati, Dayton, Columbus, New York City, Cleaetl, Toledo, Chicago,
Milwaukee, Toronto, Montreal, Philadelphia, Wilming, Baltimore,
Washington, DC, Salt Lake City and Pittsburgh

" From a base of zero in the 1970s, there are mare1000 breeding pairs
now known East of the Rocky Mountains

" Live-cams showing peregrine falcon nests on bujjdeages are now being
beamed 24 hrs per day over the Internet from Tordvibntreal, Columbus
and Pittsburgh

. Jan’s sighting in Minneapolis was the first recardethat city

" Tremendous additional information was gained algoet viewing sites for
peregrine falcons at nature preserves and gemdoairiation about the
species.

Jan came to understand that the recovery of peetaicons was one of the great
environmental success stories of the past two @scadan is presently setting up
Minneapolis’ own live-cam to monitor the new breeglpair in that city. Jan is
also now a local celebrity and resident authonityperegrine falcons.
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PART 7: PITFALLS TO AVOID

This part describes many of the common errors rbgdeternet searchers. Some
are within the control of you, the searcher. Gdlse due to the rapid growth of
the Internet and the inherent limitations to sea®tvices on the Internet.

Topic 24: Avoid Misspellings

You know, it's so obvious that it is most often me¢ntioned: Searchers on the
Internet are atrocious spellers. See for yours&lhumber of existing search sites
such as Word Tracker, Dogpile, MetaCrawler, Exaitd Webcrawler, among
others, enable you to monitor in real time the mpselbeing issued on the Internet.
Observe for yourself bad spelling, not to mentiad br totally lacking query
construction®” (WARNING: unless you use a filtering option ifalable, you
may see graphical sexual content.)

It is not the purpose of this tutorial to rap peoph the knuckles if they misspell
words. But, in your query and searching, if yosspell your keywords, you are
immediately penalized. Let’s do a little exerdiseest this with the ternuery
andsearchingused in the previous sentence. Again, our docticmmts are
based on Yahoo!:

query 31,100,000

querry 44,900
gerry 842
kwerrie 37

searching 38,100,000

serching 28,200
searchng 1,380
seerching 35
sherching 40

Clearly, Web developers also misspell words orrtbin documents (don’'t we
all). (Note: some of the misspelled instancesvalrefer to this search tutorial
on-line.)

Computers and indexing algorithms are inherentlpist If the Web developer
misspells a word, it is entered as such on thebdata If the searcher issues a
misspelled query term, that is what is searched &, recognize that computers

37 See banner at top of http://www.searchspy.contittpe//www.dogpile.com/info.dogpl/searchspy/, tipt//www.metacrawler.com/info.metac/searchspy
or http://www.infospace.com/info.xcite/searchspyntip://msxml.webcrawler.com/info.wbcrwl/searchspy/
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are stupid and guard against these mistakes ybuSkelppy entry of query terms
will cost you time and cause you frustration.

Fortunately, most major Internet search enginesievissuing your query as
entered — will prompt you for possible spellingiaats if they detect possible
misspells. Make sure to note where your favoetsh engines provide these
prompts.

Topic 25: Redundant Terms

Think of constructing a query as being in a canth@a You have only so many
cards (terms) to play to get a winning hand, orceasful results from your query.
Using redundant terms “burns” one of your cardsl, @minishes your prospects
for success.

Redundant terms mostly arise from combining temasifmultiple “levels”

dealing with the same concept [Sempic 10]. For example, in Jan’s search case,
the subject of the query becaperegrine falcon*. Were Jan to also adbrd*

to the query it would repeat information — at themg level to boot.

You can generally spot redundant terms by askiagjtlestion, “Is this term
already covered by another term?” If the answgess pick the term at the
appropriate level and discard the other one.

Topic 26: Ignored Terms and Special Characters

Recall fromTopic 7 the class of terms known as “stoplist” terms. Séhare
common conjunctions, prepositions, articles or sdéhat are generally ignored or
stripped out of your queries. Depending on therht search engine, these
stoplist terms can be as many as 600 or more comvoaas.

But there is another emerging class of words tretkso becoming like stoplist
terms — often ignored by the search engines beadukeir ubiquity on the
Internet. Examples include: computer, InternetpY\sex and software. These
words, and others like them, are not always ignotedppears that at high-
demand search times that some of the engines chmag®ore processing them.

Should you experience such behavior, one solutigou indeed need to use such
ignored terms in your query, is to make sure tloatplace these words in quotes
or make them part of a phrase. The ignored behayipears to be limited to use
of such terms as individual words in queries, d&htonly at some times of the
day.

You should also be aware that most of the seamticss covered in this tutorial
handle do not handle special characters suchras:@ # $ % ~ & () = | {
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} o < >?21/,._,ornon-English language characters such asathéiac(c)
or umlaut (O) (or many others). Depending on thgiree, the special characters
are generally ignored, but are sometimes treatedsgace. Generally, too, the
characters of and+ have reserved meanings fd©T andAND, respectively.

Topic 27: Alternate Spellings

English has become the standard language for Etteommunications.
However, some of the largest user domains on tieenet come from a
background of traditional public school (U.K.) Eistj. There are perhaps 50
countries around the world whose English is tradai, and not based on usage
and spelling in the United States.

As a searcher, you should be aware that many contenos — colour/color,
organise/organize, behaviour/behavior — may diffeapelling between these two
forms. If you suspect that a keyword in your geemay have alternate spellings,
we advise you to treat these alternates in the seage/ou handle synonyms: list
both forms in afOR Boolean expression.

Topic 28: Too Many Terms, Synonyms

We have recommended throughout this tutorial tokesall guidelines for the
size of your queries:

=  Avoid the 1.5 keyword trap for your queries anchii@me expansive, but

. Limit the key conceptse(g, Boolean expressions) to three or fewer; under
rare occasions this guideline can increase to four

" Keep the actual terms in your queries to no maaa 8ix to eight.

These guidelines are not just a goad to refineyge@mstruction, content and
syntax. They are also driven by experience ttgitates that at high numbers of
term counts search engine behavior can becomécearatt unpredictable.

For example, most major search engines appeanottesithe issued query to a
given (and undefined) number of characters. Yowu beaable to enter a long
guery, have it apparently issue well without wagnibut only the first portion of a
long query may be evaluated. There are other alesrtaat occur as well, such
as different query treatments between basic andraa search forms,
undocumented default behavior, and others.

It is difficult to judge these anomalies, sinceleaearch service closely guards
how it indexes, retrieves and scores queries.aétitn of eyeballs has become a
highly-competitive factor of the Internet; many &geng to gain advantage in
where they are listed on search engine resultstreard are real technical
demands to serve all search requesters in realdippeak demand periods.
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The fact that search service rules are today opasquikely to change any time
soon. As users, we are left with observing engeteavior, reading the public
help documents, and gleaning insights from otherghe Web who have been
focused on similar questions. This is not reathyatractive state of affairs.
Absent definitive and public disclosure by the shaervices of how they handle
these matters, room for misinterpretation and ndsustanding looms large.

Topic 29: Improper Boolean or Complicated Construc  tion

PART 6 describes advanced construction of Boolean quefiags topic
elaborates on four pitfalls that you may encounter:

" Excessive nesting or terms, which search servi@smat process in all
instances and which may not achieve what you wangtiery to do

" Unintended results from combining tA&ID andOR operators
" Improper (and unintended) use of ldD NOT operator
" Unbalanced parentheses.

Let’s reprise a complicated form of our standarctasy bird query, only this
time focusing on citations in those cities which Bnown to have Internet live
camera shots of falcon breeding pairs. The nursiewn after the query is the
number of documents identified by Yahoo!. Let'y ear first query is as
follows:

("peregrine falcon™) AND ("endangered species” OR &tinct) AND
((Montreal OR Toronto OR "New York" OR Columbus OR Pittsburgh)
AND breeding) [4,610 counts]

Whew! That's a complicated query. Let’s also 8&t we are ambivalent about
whether the endangered species status or theglistiaities both need to be in our
results set. We could thus change the query ksl

("peregrine falcon") AND ("endangered species” OR &tinct) OR ((Montreal
OR Toronto OR "New York" OR Columbus OR Pittsburgh) AND breeding)
[1,010,000 counts]

Whoa! Why did the results set zoom to over 1 ol First, because of the
precedence order of evaluating nesting, the quasyais really being evaluated
as follows:

(("peregrine falcon") AND ("endangered species" ORextinct)) OR
((Montreal OR Toronto OR "New York" OR Columbus OR Pittsburgh)
AND breeding) [1,020,000 counts]
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This really amounts to both sides of our query p@wmaluated independently, and
then combined:

("peregrine falcon") AND ("endangered species” OR &tinct) [31,200 counts]
((Montreal OR Toronto OR "New York" OR Columbus OR Pittsburgh)
AND breeding) [987,000 counts]

Clearly, this is not what we intended. We cantarfix the evaluation order by
changing the nesting order by now bracketing aradbedwo concepts for which
we didn’t have a preference, endangered species siapresence in one of the
named cities:

("peregrine falcon™) AND (("endangered species" ORextinct) OR
((Montreal OR Toronto OR "New York" OR Columbus OR Pittsburgh)
AND breeding)) [35,100 counts]

The main point of these examples is that combiANg® andOR operators in
long, complicated queries can lead to undesirasalts and some difficulty in
figuring out what is being evaluated first.

A more important point is to slim down your quegyrhs and make your
construction simpler. Taking the first query abde#s do that. We first get rid
of extinct; we think it is covered pretty well Bgndangered species’” We then
decide to eliminate thiereeding term because we deem it to have much lower
informational value than the other query concepigally, we will put all of the
concepts at the same evaluation level by linkirgrtlwithAND operators and
putting each within its own parenthetical listinQur streamlined query now
becomes:

("peregrine falcon") AND ("endangered species") AND (Montreal OR
Toronto OR "New York" OR Columbus OR Pittsburgh) [3,680 counts]

Now, our results set has become acceptably lowtltenduery is easier to read
and understand.

So, despite the fact that Boolean queries can becpnte complicated with
different operators that you can use, the betlerisiKeep it Simple As long as
you try to combine two or three query concepthatstame level linked via the
AND operator, you should be just fine in getting megful results.

A different kind of unintended consequence caredriam the use of th&ND
NOT operator. To illustrate this, let's take this guas our starting example:

hawk AND eagle AND falcon AND raptor[38,200 counts]
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We see, however, that we violated one of the rodesixing redundant terms at
different levels. Hawks, eagles and falcons dreaptors. So to test what
happens when we pull thaptor term out, we try th&ND NOT operator:

hawk AND eagle AND falcon AND NOT raptor[190,000 counts]

But, wait, why didn’t our document count go dowti2vent way up! Didn’t we
remove a term from our query?

This is a good illustration of a common mispercaptbout operators and the
universe upon which they operate. In fact, basethe left-to-right evaluation
rule (absent nesting), the universe upon whichAR® NOT operator was
working in this query is:

hawk AND eagle AND falcon[227,000 counts]
Thus, some 37,000 of these source documents dmntin the word raptor.

Lastly, unbalanced parentheses can be a commoak®ist query formulation.
All of the leading search engines that support Banlqueries test for this and
give you a bad syntax error should you forget agnogr close parenthesis.
However, if you keep your nesting simple as we meoend, you should
minimize occurrences of this mistake.
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PART 8: USING FILTERS

Filters provide a different dimension or perspezty which you can “slice and
dice” your search results. They are totally indefsnt of the query. Filters
determine the population to which a given query @japly.

Most of the major search engines support filtergreater or lesser degrees.
Some also offer filter capabilities unique to thetuss. For certain specialty
searches or needs, you can use these uniquecjpabilities to great advantage.
You may want to check out the comparison chafltapic 35to see how the
major engines stack up and which unique capalsilihey offer.

Topic 30: Site Filters

Site filters allow you to limit your search univer® specific or partial
specifications contained in a site’s universal vese locator, or URL. The URL
is what you link to when you click on a referenc&iWeb document or enter a
new site address in the location edit box on yoaniser.

To use site filters effectively, you need to untkend what is contained in a URL.
Let’s take this one as an example, which we’ll labkn parts:

http://www.brightplanet.com/deepcontent/tutoriadsich/index.asp

1 2 3 4 5

1 Thehttp:// is a standard prefix to all Web site addressesu iviay not even
see it in all cases, because if it is lacking, yanawser assigns the prefix to
the URL. You should ignore it when using sitedfif (in other words, DO
NOT enter it or use it!)

2 Thewww.brightplanet is the subdomain name. It often hasvaw prefix
(for World Wide Web), or it may not. You can geallrignore thevww in
any case with site filtering. The subdomain igrdibrmation that appears
between théttp:// and the major domain or country narg (It can
sometimes appear in multiple parts, especiallyeigyer organizations that
may have multiple servers accessing the InterRet.example, for an
educational institution you might sbgserverl.mystateushown as the
subdomain name. Most often the subdomain contesetul identifying
information about the organizatiooofnell, microsoft, ibm) to search on

3 The generic, major domain nano®in, in this case) is shown in this field.
This is one of the broadest and most useful sgictions you can apply to
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specialty searches. The use of generic domaimsagily oriented to United
States sites. The major domain names are:

com— companies and commercial sites

edu — educational institutions

gov — government organizations

mil — military organizations

net — Internet service providers and services
org — non-profit organizations

These major domains are now expanded to include:

biz — businesses

COop— cooperatives

info — all uses

museum-— museums

name— for individuals

pro — for professions

aero — telecommunications and aerospace.

Additional top-level domains will be added over ¢inthough the newest ones
generally have limited usefulness as filter regtiits. To monitor changes in
domain names, see the ICANN Web Eite

3 You may also see country domains (also knowreagmphical or ISO3166
domains) are the top-level domains maintained leyyegountry and territory
in the world. These domains are organized by lggand are useful to
organizations and business that wish to operatesseas OR want to protect
their company or brand identity. Like generic damacountry domains are
accessible to any user of the Internet. Countrgalos have two-letter
designatorse.g fr for France,uk for the United Kingdomau for Australia,
.us for the United States (not generally used), dtcere are over 230 top-
level geographical domains, of which about 190entty accept domain
registrations. You may obtain a complete listifigthese abbreviations froth

4 This information is for the subdirectory locatiomkere the information
resides on the subdomain’s Web server. This Gealdcontain useful
information, such adeepcontentor tutorials, but is sometimes quite cryptic
and often can be quite long. Note that absensmdation in this field you
are generally directed to the home, index or manepf the given site. Also

38 See http://www.icann.org/tlds/.
3% A complete listing of country two-letter domaindes can be found at: http://www.thrall.org/domaitrs...
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note that some engines that support site filtedimgot allow you to search in
this field

5 Allinformation prior to this point identifies hoto get to the given physical
location where the Web documents reside. Paldw represents the specific
Web page for the document (if it is missing, indiml or similar is assumed).
Note, however, that this last field contains thep.Ble extension. ltis also a
useful way to filter content for search engineg support it.

Generally, field22 and3 are the most useful to use when restricting sias.
subject to much variation and is not always suggabibut the file extension can
be helpful. We recommend that you only use it wyx@n have advance
information or specification of the given documefior which you are looking.

When using site filters, you need to be careful yloa don't enter too broad a
specification. For example, usirgp' as a site filter specification would result
in including sites with thecom domain as well as sites such as
commonplace.edycommercial.netor markettips.org/commercialization.html.
Attentive use of periods ('.") and slashes ('H lsalp narrow your restrictions for
those search engines that support the site fijdaature.

Topic 31: Size Filters

Presently, no major search services are knowrtés ilocuments by size. There
are third-party products, however, that can do so.

Topic 32: Date Filters

Date filters can be especially useful when doirsgaech on time-sensitive
information. Depending on the engines that supihistfeature, you can restrict
retrievals to documents modified since a certate dawithin a range of dates.
Date filtering provides a good argument for kee@mgcord of your exact query
and its date for very important searches. Theowlshyou want to see what
results have been updated or added to the Intsimee your last search, you can
simply re-submit the initial query and select tppr@priate date restriction.

NOTE: this option on most major search engines is rot accurate. The dates
shown used by the engines are (generally) thetdatpage was indexed, not
created. (Date created fields are available to Wésfelopers, but not all use
them. Also, not all engines read this field, any\waSome search engines are
running days to weeks behind in indexing pagespréeent possible gaps in your
date searches, you may want to consider movingttredate back from the
absolute date you want to filter.
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Topic 33: Specialty Filters and Search Options

In the competitive race to provide more featuresnyrnsearch engines are
providing specialty filters and search optionsr &disting of these features by
major services, sebopic 35. Here, however, we describe what options are
available. Please note these options are supploytedly a limited number of
services. Also note that these features may beriled slightly differently by
different services; consult their specific helg$il

People's Names- there is often a ‘white pages’ option providgcdany
major Internet search engines. In addition, tlaeeespecial engines on the
Internet specifically for finding people, such asitshboard.com

Business Names- there is often a ‘yellow pages’ option providsdmany
major Internet search engines. In addition, tlaeeespecial engines on the
Internet specifically for finding businesses, sastSwitchboard.com or
InNfoUSA.com

Depth — provides the ability to retrieve additional padgem a given site;
‘depth’ represents the nested levels to retrieve

Applet — identifies documents with Java applets corregpgnto the name
provided

Domain - finds documents restricted to the country oregerdomain
specified
Host — finds documents on the specific computer spetiie ‘host’

Image — identifies documents with images (graphics) gpoading to the
filename specified

Link — finds documents with links to the URL specifeesithe argument

Title — identifies documents that contain the word ampl specified in their
titles

URL - finds documents whose URLs match the word ocagihspecified

File/Media Types- identifies documents which contain the file cedia type
specified; useful, for example, in finding Micros@iffice® documents or
audio or video

Language— searches can be restricted by up to one or of@keout 40
different languages.
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PART 9: UNDERSTAND YOUR ENGINES

Effective searching requires understanding how toestilize the features of your
search services. But, Internet searching is ayxgbmpetitive, dynamic area.
New search engines are cropping up continuallyersthre folding or being
acquired, and feature sets change almost dailyderdo keep pace.

Topic 34: Boolean or Not?

For serious searching, perhaps the most imporitghichoice facing you is choice
of search engines. Which search engines better ¢bg topics you are interested
in? Which support the search features that wlbd® you to find what you want?

Not all searches are created equal. The increaitity of some search engines
to take your requests in context, and then enakhley narrow results based on
your first attempt, is a promising development.rt@aly being able to type in a
few words and then begin receiving documents afevélodes well for common-
topic searches. We ourselves use this approach giiek searches are needed.

We doubt, however, the ability of search engingb@near term to improve on
this process for complicated searches or for hasfihtl information. Not only is
coverage of such topics weak for a given enginethmiability to anticipate
refinements is weakened by the need to categarieenation into levels
insufficiently specific to the difficult query.

Thus, for difficult search topics, we still mustoenmend the use of search
engines with full Boolean support. Only you knoWwat information you are
seeking (even though it may be ill-defined or aagt)c With full Boolean
searching, you have complete control to find witat geek.

This recommendation, however, exacerbates thedtckverage of any given
search engine. By definition, hard-to-find infotoa is not well-indexed,
meaning you will likely need to use more than osarsh engine to get the robust
results you desire.

Topic 35: Features of Leading Search Services

Given the growth, consolidation and emergence of srvices, it is very difficult
to keep pace with the specific search featuresmobus leading search services.
We recommend you study closely the help documemtddtir your favorite
service, emphasizing the advanced search form. nyayuwant to monitor such
sites as SearchEngineWatch, Search Engine Showdawnl, ibrary Resource
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Xchange, and others for their assessment of aseaath functionality’® Much
of the information from the table below was deriveain the services’ own help
documentation and these sources.

AlltheWeb Google MSN Teoma Yahoo
OPERATORS
Default and and and and and
AND AND, + + AND, + + AND, +
OR OR OR OR OR OR
AND NOT NOT, - - NOT, - - AND NOT, NOT, -
ADJACENCY
Nesting (yes) (yes) (yes)
Phrases "yes" yes yes yes Yes
Synonyms ~ synonym
Stemming in phrases advanced
OTHER
Case no; lower no; lower some mixed
Stoplist no yes; "+ " option yes; + option yes; "+ " option
Select no. results yes yes yes Yes
Notes operators in undocumented
uppercase search functions
FILTERS/FIELDS
"Safe search” yes yes yes
File formats 6 8 5 9
Languages 36 35 15 10 38
Diacritics yes
Geography/region 10 9 9 24
Localized results yes yes
Date yes yes yes
Title title: allintitle: intitle: intitle: intitle:
URL allinurl: inurl: inurl: url: inurl:
Domain domain: form form hostname:
Link link: link: link:
Site site: site: site: site:
Similar sites related:
Depth 5
Numeric ranges num ..num
Text occurrence 5 options 2
News option option news
Products Froogle ['Other shortcuts']
Cache cache:
Site information info:
Term definition define: define
Stock ticker
symbols stock:

40 5ee, as examples, these sources that updatetiaeis on periodic bases: http://searchenginewanfifacts/article.php/2155981, or
http://www.searchengineshowdown.com/features/byfeashtml, or http://valencia.cc.fl.us/Ircwesttatehart.html, or
http://imww.lIrx.com/features/searchenginechart.htm.
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AlltheWeb Google MSN Teoma Yahoo
Stock quotes guote
Applets form
Scripts form
Other shortcuts 22 keywords

ESTIMATED SIZE

Millions docs 3,200 8,000 5,000 1,500 4,200
Index depth ? 101K 150K ? 500+K

The estimated engine sizes and index depth is oecent SearchEngineWatch
posting®!

The options shown in the table are often noteditbgrdnt terms by the services
that support them, and usually involve special@aymtiles. Sometimes, too, the
descriptions of how these features operate iscdiffto find from the main pages
of the services. Directly consult each servic&mb page; and, then, try
consulting advanced or power searching, the helpose or the frequently asked
guestions (FAQ) areas to read about the speciaatgre and their rules.

Topic 36: Some Perplexing Behaviors

Search engines may not always perform as indicatdteir help pages. These
differences are due to constant changes in howttaeglle their service, strange
quirks relating to their scoring and indexing melblogies, errors made by the
developers of Web pages, and decisions the senagemake to speed
performance at high-traffic volume periods. Madling, however, is the
incomplete nature of the posted help documentatdie. can illustrate some of
these quirks using our standard Yahoo! search soyttshould be mentioned
that most help pages have these same limitaticshsuanot limited to Yahoo!)

The first example for Yahoo! is the fact it supgdhie standard Boolean operators
of AND, AND NOT and NOT without noting so. It alsoipports nested Boolean
queries without documenting it.

The second example involves perplexing Booleartrtreat. Using our summary
example of new planets being discovered, herearparisons for two Boolean
gueries that should produce the same result:

new AND (planet OR planets) 18,000,000
(new AND planet) OR (new AND planets)22,200,000

The third example is order on a seemingly equitgbair of queries, which can
also produce slightly different results. Let’s quare these two queries:

4! See http://blog.searchenginewatch.com/blog/04 10841221 .
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(bird OR birds) AND falcon 698,000
falcon AND (bird OR birds) 699,000

It is clear that results counts are provided thloegtimation and are not exact,
and the count differences between the two queresranaterial. But there are
differences.

Note you may also get differing results counts wissaing queries at different
time of the day. This may indicate that at timekigh traffic limits are placed
internally on the search. In the worst cases, ¥aboother engines may even
provide a message that the server is busy, andgirgon to return at a later time
to obtain results. Most often when this error asca quick re-issue of the query
request will obtain results.

Of course, counts are not what you the searchetswamen you search. The
actual results pages for these examples were gjaii&@r. But it's useful to
realize that how an engine operates exactly map@aiear or consistent.

These points are not meant to be a criticism os#ach engines, or of Yahoo! in
particular. Major search engines are indexingiamB of pages in very short
periods of time and need to provide snappy respionak instances. The fact
they do accurately index very high percentagesnsarkable. But, you, as a
searcher, should be aware results are not foolnediehavior and functionality
may not be exactly as documented by the service.
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PART 10: THE ‘DEEP’ WEB

In the earliest days of the Web, there were redstifew documents and sites. It
was a manageable task to post all documents dg*giages. Because all results
were persistent and constantly available, theydceakily be crawled by
conventional search engines. For example, inJ8®4, Lycos went public with a
catalog of only 54,000 documerits This older way of posting documents on the
Internet is known as the “surface” Web. Howewvenrdcent years, the nature of
the Internet has changed.

Topic 37: What is the ‘Deep’ Web and How Does it D iffer?

Beginning about 1996, Internet growth was shiftiogtent sites to the “deep”
Web. Itis now accepted practice that large datdycers such as the Census
Bureau, Securities and Exchange Commission anchi8adad Trademarks
Office, among literally hundreds of thousands dieotlarge content sites, use the
Web as their preferred medium for information noéifion and transfer.

Deep Web content resides in searchable databasagsults from which can

only be discovered by a direct query. In that rdgdeep Web sites are very much
like major Internet search engines: Results algsarved up as the result of a
direct request to the site. Without the directadrg, the database does not
publish the result. But, unlike search enginespdé&/eb sites are not indexed by
those search engines and they must be queriedigiteobtain their dynamic
results.

Standard search engines obtain their listings oways. Authors may submit
their own Web pages for listing, generally acknalgled to be a minor
contributor to total listings. Or, search engif@awl!” or “spider” documents by
following one hypertext link to another. Simplatd, when indexing a given
document or page, if the crawler encounters a bgpelink on that page to
another document, it records that incidence anddidks that new page for later
crawling. Like ripples propagating across a pondhis manner search engine
crawlers are able to extend their indexes furtherfarther from their starting
points.

In contrast, results from searchable databasesrdgibe obtained by a direct
qguery. Without the directed query, the databass adot publish the result. And,
when published, the results page is dynamic, axistiag within the user’s
browser. Thus, while the content is there, it cahbe found by traditional search
engine crawlers because there is no “static” URKk to follow.

42 See http://www.wiley.com/compbooks/sonnenreictdinishtml.
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Deep Web content is thus dynamic, hosted on a ds¢aland exists only in real
time. First, a query is requested from the skte,result of which is a results page
listing possible documents of interest, often iatkc in the URL by a question
mark and the repeating back of the initial query:

http://www.completeplanet.com/scripts/SearchPriitegdiery=banking&start=1&page=15&x=49
&y=7

Second, the site presents results documents lvtksh then takes the user to the
candidate document, often indicated by a datalssgs®ed ID (possibly noted with
the query) in the URL:

http://www.10kwizard.com/fil_blurb.asp?iacc=125084%p=banking&g=&Kfilter=

In these ways, searching a deep Web content databasry much akin to
working with a standard Internet search engine.

Topic 38: Size and Scope of the Deep Web

In 2000, BrightPlanet first documented the impocenf the deep Wels,or what
some others have called the “invisible Wé&b"Some of the findings from
updated BrightPlanet studies about the deep Wétdac

= Public information on the deep Web is currently 40650 times larger than
the surface Web

= More than an estimated 350,000 deep Web sitesmihgsist, 150,000 of
which have unique, valuable content

= The deep Web is the largest growing category of imevmation on the
Internet

= Deep Web content is highly relevant to every infation need, market and
domain

= More than half of the deep Web content residespitctspecific databases

= A full 95% of the deep Web is publicly accessiblitormation — not subject
to fees or subscriptions.

Other independent assessments have estimated deepdfient to range from
about 6-8 times to 100 times larger than the sarfleb® Nonetheless, no
matter how measured, information on the Interngtéster than what can be

43 The most recent version of the study was pubtighethe University of Michjgan’s Journal of Elemtic Pulishing in July 2001. See
http://www.press.umich.edu/jep/07-01/bergman.html.

44 But the term “invisible Web” is inaccurate. Theyothing “invisible” about searchable databasethi they are not indexable nor able to be quéied
conventional search engines. The real problemtishe “visibility” or “invisibility” of the Web, tut the spidering technologies used by conventional
search engines to collect their content.

4 See, for example, C. Sherman and G. Pfibe, Invisible Webinformation Today, Inc., Medford, NJ, 2001, 439,mnd P.Pedleyihe Invisible Web:
Searching the Hidden Parts of the Intern&slib-IMI, London, 2001, 138pp.
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obtained through standard Internet search enginaes and should be a
considered portion of your Internet search strategy

Deep Web content is highly relevant to every infation need, market and
domain, as the table below shows:

Agriculture 2.7% Employment 4.1% Law/Politics 3.9% References 4.5%
Arts 6.6% Engineering 3.1% Lifestyles 4.0% Science, Math 4.0%
Business 5.9% Government 3.9% News, Media 12.2% Shopping 3.2%
Computing/Web  6.9% Health 5.5% People, Companies 4.9% Travel 3.4%
Education 4.3% Humanities 13.5% Recreation, Sports 3.5%

Nearly 80% of all deep Web sites are either topmaive up large internal site
documents, or contain archived publications, asdahewing figure shows:

Yellowe!
White Pages Calculstors  J0bs MsaiChat

% 2% % 1% Genersl Search
Library / / 1%,
Portals 2% ™ —

3%

Clazsifieds
%

Shoppingfauction
5%

Publications

11% Topic Databazes

S4%

Internal Site
13%

Topic 39: Finding Deep Web Sources

Given the estimate of 150,000 valuable contenti@dest@as not available through
standard search engines, how do you find theseas®and incorporate them into
your Internet content needs?

Though there are third-party tools to assist yothis task, there are also some
pretty comprehensive listings of these databasdéseoWveb:

=  CompletePlanet.com an online directory organized by subject area th
includes 70,000+ deep Web databases

" InvisibleWeb.con+ a similar listing with about 2,000 sources liste
. ResourceShelf.com Gary Price’s various listings and resources.
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There are other less comprehensive listings. Hewswu likely already know
and use some deep Web sources and as you encoewtenes you can apply
many of the same search techniques in this tutwriséarch them to your
advantage.

Topic 40: Deep Web v. Search Engines Search Consid erations

Like search engines, deep Web content databases@ssed via a search form.
Most of the same tips and techniques in this tatavill apply to these sites.

However, there is great variability to the seanahctionality and syntax provided
by deep Web sites. Many are homegrown, or relthod-party search utilities
that do not share the feature set of major seargimes. Moreover, many lack
adequate search help pages (though that is trubdanajor engines, as well).

Third-party utilities are very useful in combinisgarches to multiple deep Web
sites. However, if you do not have access to dileese, try to learn about your
important deep Web sites and apply the same lessahss tutorial for effective
access.
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PART 11: SPECIALTY SEARCHES

This part provides a compendium of tips for spégis¢arch topics, which may be
directed to standard Internet search engines qr &b searchable databases.
Most of the individual topics below simply offerllied suggestions for ways to
first approach these searches. Once used, yolikely find for yourself
additional ‘power searching’ tips.

Topic 41: Product Searches
Here are some tips on finding product information:
" Use product-oriented deeb Web searchable databases

" Make sure and use the actual product name in y@arck; use if possible a
search engine that supports mixed upper and loass ¢

= Join appropriately stemmed search terms usingribaupt and known
company name

. Try limiting your searches with theomfilter; this will eliminate references
from non-business sites (also note that some desnsuch as Australia,
United Kingdom and Canada, also use.twen site domain for commercial
sites before the country domain)

For product-related announcements, use the donnairl search options.

Topic 42: Competitor Intelligence
Here are some tips on finding information about petitors:

= Job listing or employment sites can be a firstaatbr of whether
competitors are growing or not. Try searchindhatihdividual company’'s
site and job listing engines and monitor trends dvee

" To identify new competitors, issue a query witrethto five existing
competitor names; that often surfaces new players

= Alternatively, but less useful, is to search resyrosting services to see if
many employees are bailing out. Because emplagdéss position are
generally reluctant to announce their intentiohis tactic is generally less
useful than company hiring trends. One importaception: When the
company itself has internally announced a stafficédn. Sudden blips in
resume postings can be a valuable early indicator

" Many of the major search engines contain sectiatifezl ‘Company
Profiles’ or a similar category. Try restrictingasches to these categories

" One useful way to discover partners of competitote use the link search
option, providing the source company’s name inlithietext

" Generally, all company sites have a press relesesg®n, where new
advances or partnerships are often announcedthgstmain option for
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these filters and conjoin your specific text queBince often press releases
are kept by news services for longer periods threimdividual company sites,
you may also want to make sure your query alsauded the company name

= Archive your useful queries and repeat over tirSBearch engines that
contain a ‘CGlI-bin’ name in the query produced barsaved and used again
later

" Monitor trade business news sources in your space.

Topic 43: Market Research
Here are some tips on doing market research:

" For comparative market information, first try comibig words or phrases
that you know appear for the leading market-sharepanies or products.
For example, in cereals, try conjoining “Rice Kiegy and “Captain Crunch”;
for computer software information, try conjoiningM” with “Microsoft”.
These should not be the ending of your query, iinarrowing beginning

. Consider using search engines that support thehiokt or domain filters.

Topic 44: Finding People

Here are some tips on finding people on the Interne

" Use specialty engines, expecially those with aevpéges feature

" Use search services that support people searclab® @Y, Snap, LookSmart)
" Use search services that support mixed upper aner lcase

. Be careful, first names are often not reliable; ynadividuals use initials or
diminutive forms for first names (“Mike” v. “Michdkev. “M.”), or may be
cited by others in different ways.

Topic 45: Finding Places

Here are some tips for finding information aboudgm@phical locations:

" Try limiting your searches by country domains

. Use regional Yahoos or the geographical filtermafor search engines
" Used mixed case when searching for proper placesam

Topic 46: Finding Recent News

Normal search engines and services are generallygources for recent news.
Some of them, however, (Google and Yahoo! as tveorges) have separate
search options for news postings that tend to wotke same ways and with the
same features as the standard engines.

There are very useful magazine and daily periodesburces on the Web. See
some of the deep Web database resources nolexpia 39 for additional ideas.
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For example, more than 4,000 newspapers postalehives on the Web.
Periodicals and specialty journals are also common.
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PART 12: USING THIRD-PARTY TOOLS

Standard browsers and standard search enginestatesronly means to find
valuable information on the Web. Listed here ame third-party tools that may
assist your search needs.

Topic 47: Internet Metasearch Services

There is a cottage industry of “metasearch” toolshee Web. The advantages of
these sites are that multiple engines can be samediusly accessed with a single
guery and only one query syntax needs to be malstdiee disadvantatges are
that integrated results are often limited to theules summary only (not the full-
text index) and search syntax needs to conforrhédawest common
denominator across constituent engines.

Use of metasearch engines is a matter of persoef@rpnce given these trade-
offs. While there are perhaps 30 capable metdsear,cthe two most prominent
are Dogpile (http://www.dogpile.com) and Metascraw|
(http://www.metascrawler.com).

Topic 48: Desktop Metasearch Tools

Similar functionality can be brought to your degktdJp until a few years ago,
desktop metasearchers were quite popular. Inabeqouple of years, however,
two of the leading options, Bullseye from Intelk&eand LexiBot from
BrightPlanet have been pulled from the market. [€ader for many years in the
desktop metasearch category has been Copernic.

The major advantage of desktop metasearching ébilisy to search potentially
hundreds of sites simultaneously with one queryasynOften, this syntax can
implement much stronger Boolean and optional sugdparause results are
evaluated locally with the full capabilities of tdesktop utility. The major
disadvantage of desktop metasearching the is hiargetting candidate results
due to “last mile” bandwidth limitations.

There are numerous shareware and freeware desldigs@archers, but they are
generally not to be recommended due to limited@®uoverage and poor
performance.

Topic 49: BrightPlanet’'s Deep Query Manager™

The Deep Query Manager™ is a server-side soluamagl to enterprises; it is
not generally affordable for individual searcheHowever, it has power and
flexibilities found in no other Internet searchigadn:
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. It can simultaneously access more than 70,000 semgines and deep Web
searchable databases with a powerful query langargi@dvanced filter and
gualification conditions

" Its scheduler and differencing engine provides hrgeuctivity benefits

. Its post-harvest content management and collalooratpabilities based on
full-text repositories are geared to knowledge woikse and enterprise
deployments

More information about the Deep Query Manager cafohnd at:
http://www.brightplanet.com/products/dgm_benefagp.a
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VERSION NOTES AND ACKNOWLEDGEMENTS

Since the release of the first version of thisriatonore than six years ago, it has
come to be the most awarded and recognized aebtclsing the Internet. It has
won scores of “Best of Web” awards, is used in madsd of university
curriculums throughout the world, and has beersteded into many languages.

However, it was last updated in late 1999. Givendignificant changes in the
Internet search landscape, it was getting “lonthétooth.”

The first version of this tutorial was publishedApril 24, 1998 by
TheWebTools Company. That company was acquirédisiyyalMetrics in 1999,
which led to the tutorial’s next revision on Mayl®99. When VisualMetrics’
Internet search assets were acquired by BrightP@ooration in late 1999, the
tutorial was again updated and published on Dece@®hel999. That was the
last major update until this present revision.

The tutorial was first undertaken because of oun éwstrations in finding a
central resource having to do with all things “skarg.” The first version was
prepared by Michael K. Bergman with the technicsistance of Carol
Lushbough, Tom Tiahrt, Jerry Tardif and Will Bush&ée 1999 updates were
supported by Tardif, Bergman and Bushee. Thisoaimevision was prepared by
Michael Bergman.

Much has changed in the Internet search landscapmhe past few years. The
current version has been completely revised tow#hlthese new changes.

Throughout these versions, the authors have atezhiptbe as accurate and fair
as possible; we welcome your suggestions for imgmrants or informing of us of
errors.

Thanks for taking the time to learn more about howffectively use the Internet.
We hope sincerely this tutorial helps speed yongltbe path to discovering and
accessing better information.
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