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Non-Boolean Searching in TRIP

White Paper

Abstract:

This whitepaper introduces the “best match” search functionality, describes its basic operation and
the fundamental principles on which TRIP’s non-Boolean algorithms are based and shows
examples of the function in use.
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End User License Agreement

All rights to this software, its documentation and logotypes of the TRIP product family and
software (altogether “Software”) supplied by DVG Operations GmbH (DVG) are exclusively
owned by DVG.

The transfer of this Software, solutions or parts thereof requires the prior written
agreement of DVG. Furthermore, the customer has the right to use licensed Software and
/ or process solutions supplied by DVG to the extent specified in his contract with DVG.

The free-to-use non-commercial version doesn’t require a prior written agreement with
DVG but such customers, organizations and/or third parties agree by using the software
and / or solution of DVG to be strongly obliged to keep all rights to this software,
documentation and logotypes of the TRIP product family absolutely uninfringed and
protected.
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TRIP and non-Boolean Search

TRIP has long offered a fully featured set of Boolean search capabilities, both generic and
linguistic, but with the exception of the “fuzzy logic” introduced with the FUZZ command,
has not offered a “best match” search capability.

TRIP has also a way of performing “best match” searches using a CCL function. This
whitepaper introduces this search function, describes its basic operation and describes the
fundamental principles on which TRIP’s non-Boolean algorithms are based, and shows
examples of the function in use.

Best match searching

Whereas Boolean searching focuses on matching a request with a set of provably valid
responses (using basic set theory), best match searching focuses on matching a request
with a set of responses that reflect the underlying purpose or intent of the request, rather
than any provably correct “answer”. From this set of possible matches, the algorithm then
provides a weighting, or judgment, as to how relevant each matched document is when
compared to the information need expressed in the query.

There are many different techniques used in common practice that aim to provide this level
of inference between the query and the corpus of available information. Underlying almost
all of these techniques, however, tends to be one of two prevalent algorithmic families:
geometric or probabilistic measures.

Although TRIP’s non-Boolean framework is designed in such a way as to allow for any
type of algorithm to be used on a pluggable basis, the first such algorithm implemented
follows the geometric form of measuring result relevance.

Geometric search evaluation

As the longest-established mechanism for evaluating best match queries, geometric
algorithms (also called the cosine measure) have shown themselves to be remarkably
capable over time (although the division between geometric and probabilistic backers
tends to be rather unscientific and emotional).

The basis of the geometric method is being able to represent the information need
expressed within a query and the information content of a candidate search result as
vectors within a high-dimensional unit hyper-sphere (or, more practically, a projection onto
an arc of that sphere). Assuming this can be performed, the similarity of the query and
candidate can be calculated using a simple Euclidean measure of separation.

Figure 1 shows a very simple example of such an evaluation.
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Butter

Peanut

Figure 1

In this case, there are only two terms in the query (“Peanut butter”). For sake of simplicity,
we have applied equal weight to each term in the query, resulting in a vector representing
the query at 45° to each axis.

Again for simplicity, we are considering just two candidate documents (documents which
contain either “peanut”, “butter” or both).

For sake of illustration, document D; has been assigned a high “peanut” weight (implying a
high degree of relationship between the document and the term or concept “peanut”) and a
low “butter” weight. This could happen, for example, if the document were about the health
benefits of peanuts, and mentioned peanut butter only in passing. Document D, in
contrast, has been assigned a high “butter” weight and a medium “peanut” weight.

When evaluating the similarity of the information content within documents D; and D, to
the information need expressed by the query Q, we measure the angle between the
vectors.

In this case, the angle 6, is much smaller than the angle 6; (in practice we actually seek to
maximize the cosine of the angle as this is a self-normalizing function) and so we can state
that document D, has a smaller divergence, or a greater similarity to the information need
expressed in query Q than does D;.

Obviously what separates one implementation of the cosine measure from another is how
the implementation assigns or combines weights for terms or concepts in the query and in
candidate documents.
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Performing a best match query

As mentioned in the abstract, TRIP5 introduces a new CCL function to expose access to
the best match framework:

Find ABOut (peanut butter)
Find ABOut (T=n [TO m])
Find ABOut (R=n [TO m])
Find ABOut (S=n [TO m])

As shown, there are many different ways of exercising the function. The simplest is to
state an information need explicitly, i.e. to give the function the text of the query that you
wish to match. This query text could be a simple phrase, a full sentence, an arbitrary
fragment, or an entire page of text. Likewise, one or more terms from a Display list can be
submitted as an information need, using the normal “T=" syntax.

An application wishing to offer a “find more like this one” function would make use of the
“R=" syntax, whereby the content of the specified record is analyzed for information need.

Finally, in certain constrained circumstances it may be useful to find documents that match
the information need expressed by all records in one or more search sets, using the
normal “S=" syntax. Note that using this capability on large search sets will result in
extremely poor performance, obviously.

Setting up a database to support best match query

In either of the latter two cases, the algorithm needs to know what attributes of the records
should be analyzed when attempting to construct the information need being expressed by
those records.

Equally, when indexing documents that will be tested for best match during queries of any
of the forms shown above, the indexing engine needs to have this same information
available.

The manager of such a database, therefore, must establish a new indexing flag on any
field that is to be included in a hon-Boolean calculation (either at indexing or query time).
This is performed via TRIPmgr in one of two different ways:

Single field assignment is achieved by using the context menu on that field and setting the
appropriate flag in the field’s property page, as shown in Figure 2, overleaf.

Multiple field assignment is achieved by selecting all fields to be modified, and using the
appropriate option from the context menu, as shown in Figure 3, overleaf.

Note that these options are only valid and available for fields of type TExt or PHrase.
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Txt Properties

General | validation | Advanced |

MName: ITxt Type: I—E ot ;I
—Data Attributes ——————  ~Index Atiributes
I Record name field I Field iz induded in index
I Record number field [ Create field-spedific index
™ Fatt field I Create word-based index

™ Part name Field W
[ Required ( ¥ Indude field contents in |

non-Boolean mlmlaﬁunsj/

[~ Layout retained

Minimum number of paragraphs: I o
Maximum number of paragraphs: I i}

Copyright holder iz in this fisld: I j
Lnit cost of viewing field: I a
Description:

Text of the chapter

[ K J [ Cancel ] [ Apply ] [ Help ]

Figure 2

‘i TRIPmer - [TRIP Servers\My Computer\Databases\Alice]
"ﬁn File Action View Favorites Window Help | _|E’|£|

|-» amB @

N ErVers ield Name L ype ar andatory ndexe rig 03 escription
TRIP S Ll il Id I, N, /| T Part Mandato Indexed O Cost D i
E% My Computer Elchaptr 1 INteger v v 0 Chapter nu...

Databases Elchapter 2 PHrase v v 0 Chapter he...
ﬁ!ce Sema Hi [FErerson 3 PHrase v 0 Persons ac...
A 'C_E— emo_Hip Speaker 4 PHrase v i} Persons sp...

zja et of the

Bt Artice 5 el Add toindex Text of the...
Bt:Image 6 Help Create field index Text of the...
Carrall 7 Create word index Text appe...
Chil 8 Enforce unique values
Chi2 Indude within non-Boolean
Clazs_Master -
Cont Remove from index
Control Remove field index
Carr Remove word index
ct1 Relax the unique constraint

4 Ctest 3 Exdude from non-Boolean

- T il
IIndude these fields in all non-Boolean calculations

Figure 3

Once the flags have been set appropriately, databases that are to be searched using the
new search function must be re-indexed in order for required information to be added.
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Examples

The following figure shows the new search function in action, performing the same basic
query that we used in the example above.

M Tipster_Small

Search | Reco... | Command Query |
1 10000 BASe Tipster_Small
2 37 Find ABOut{pesnut butter) Close
Help
Previous Commands: |g sort=freq j
|

Using the normal “Show SORt=FReq” mechanism of getting ranked output, results in the
following document appearing first:

M Show SORt=FRequency

on The Light side

A bovine version of the peanut-butter-and-jelly sandwich may help keep hay from
spoiling and make it more nutritious and delicious for cattle. Researchers at
Southern I1linois University in Carbondale are spreading a substance that
resembles peanut butter onto bales of hay to see if it shields the hay from rain
and snow and reduces spoiling. They also may add flavorings to the protective
ﬂaste to make it more appealing to livestock and nutrients to make it more
ealthful, said Robert wolff, a professor of agricultural mechanization at the
school. The product, called "~ “balebutter’' because it resembles peanut butter,

consists of soybean oil and minerals. "~ “Not only does it have the capacity to
cut down on_hay loss, but it also utilizes agricultural products, '’ wWolff said
recently. wWe need to find new uses for soybeans.'' wolff said a farmer, Dale

Halford, developed balebutter and brought it to the university for evaluation.
TTwe're still 'invest'igat'ing," said wolff. ~“we don’t know yet if it has
fantastic potential or it doesn’t."”’

value Of EEC Food Mountain Down 56 Percent In 1 Year

Help Close
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Further documents display more information about this topic, as expected, for example:

M Show SORt=FRequency

Bright and Brief

what does it take to outfit a 12-member expedition to the world’'s third-highest
peak? In the case of the American 1989 Kangchenjunga Expedition, two tons of
goods ran?ing from tents, rope and other climbing and camping gear to footstuffs
that included cases of candy bars, spam, salamis, peanut butter and canned
beans and franks. “~ "My favorite are Snickers,’’ said expedition Teader Lou
whittaker of ashford, operator of Rainier Mountaineering Inc. Five Mount
Rainier guides and prominent mountaineers 1im wickwire and John Roskelly also
are participating in the $160,000 effort to put the first U.5. climbers atop
28,168-foot Kangchenjunga, which 1ies in Nepal about 50 miles from Mount
Everest. Whittaker said Tuesday the group would make Hts assault on the north
face while a group of 48 Russians heags up from the south. The Americans hoped
to meet the Russians at the summit by early May and exchange toasts of vodka and
scotch, he said.

(<]

LaserPhoto NY9

Help | Close |

Whilst nicely ranked, this is nothing that a simple search for “peanut OR butter’ couldn’t
have done, of course.

Taking the example a step further, we submit a request to find more articles related to the
information content within the first document shown:

B Tipster_Small

Search | Reco... | Command Query |
1 10000 BASe Tipster_Small

2 27 Find ABOut{peanut butter) Close

3 49 Find ABOut{r=8163) Help

Previous Commands: |g sort=freq j

As should be expected, the first document shown is of course record #8163 (the most
similar document should, after all, be itself).
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However, the second document shown relates to other sandwich types being offered at a
local ballpark:

M Show SORt=FRequency

Try A Lasorda with rReagan, But Hold The schwarzenegger

In more than one unfriendly ballpark, Dodger manager Tommy Lasorda has probably
been called chopped liver. But fried mozzarella? or escarole and beans? or
littleneck clams in a garlic pesto sauce over linguine? (Try shouting that Tast
one with a mouthful og peanuts). Lasorda has been called all of these and
mare, not from the stands, but on the menus of various southern california
eateries that have honored him and other celebrities by naming foods after them.
while restaurateurs find the rotund manager of Los Angeles” world series
champion baseball team one of their favorite people to name a food after, a
number of other notables have also been bestowed such honors. For example: _The
ronald Reagan 15 a baked ham and swiss cheese triple-decker sandwich at the
Legends of Hollywood delicatessen; a liverwurst and bologna triple-decker at the
stage; and a roast beef, ham and American cheese hero at the substation. _The
arnold schwarzenegger 1s a triple-decked turkeE, Tiver and salami sandwich at
Legends of Hollywood; a No. 518 Muscle Sandwich with avocados, vegetables,
cheese and mushrooms on whole wheat at Larry Parker’s Beverley Hills 24-Hour
Diner; and an omelet filled with Swiss cheese and chopped tomatoes at the Ocean
Park omelette Parlor in Santa Monica. Having a meal named after them doesn't
seem to be too_hard to swallow for some celebrities. Just ask Dick Clark, who's

[

Help | Close |

This function can also be used to prepare a ranked list of documents that match terms
from a Display window. For example:

on the Light side

The breakfast sausage to be served at this week’'s Governor's Conference on
agriculture isn't exactly kosher in Michigan, but no one is complaining. A 1952
state Taw listing all the ingredients retailers are allowed to stuff into
sausage includes ﬁoney, eggs and garlic _ but not cherries. "“But it's not
exact ¥ illegal, either, '’ said Robert Jason, a regional supervisor for the
Agriculture Department’s food division in Traverse City. ~“When the Taw was made
in 1952, n0b0d¥ ever thought to put fruit in sausage.” ' He said state
regulators are looking the other way until someone can amend the state’s sausage
laws. Ray Pleva, a butcher who developed the cherry pecan sausage that will
grace the tables at the conference, has sidestepped the sausage law by having a
wholesale sausage company stuff his 1links. Federal Taw, whicﬁ regulates sausage
wholesalers, allows fruity fillers

Wurst Case Scenario: Farmers Upset

Search | Reco... | Command

Query
1 10000 BASe Tipster_Small
2 27 Find ABOUt(peanut butter) Close
3 48 Find ABOUL(=5163) =
4 Find ABOUt{("BUTCHER™ OR "BUTLER" OR "BLITTONS")) :

LR o P e el o et

More:

display but#

It was bad enough when west German
£ .

D Reco... | Term

1 6442 BUT
2 3 BUTANE Cancel |
3

3 BUTCH | j

>
E
E

I
I
o
=]

13 BUTCHER
5 2 BUTCHERED
[ 1 BUTCHERING
7 1 BUTERA L

8 3 BUTHELEZI
9 1 BUTIGAN
10 1 BUTKOVIC
11 29 BUTLER
12 4 BUTMER
13 1 BUTO

1 BUTON
15 1 BUTROS

1 BUTS
17 8 BUTT

|
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Summary

TRIP offers the user a way of performing non-Boolean search in databases that have been
prepared appropriately. The implementation of non-Boolean searching in TRIP uses a
robust, proven algorithm family that should provide good, consistent results for a wide

variety of contexts.
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