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Using Statistically Improbable 

Phrases (SIPs) to Automatically 

Index a Technical Document 

Collection
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Å 1800 Employees Worldwide

Å Offices in

ïTulsa (World Headquarters)

ïLuxembourg (European Headquarters)

ïTokyo (Asia-Pacific Headquarters)

Å Combustion Solutions Company

ïFlares

ïBurners

ÅBoiler Burners

ÅProcess Burners

ïThermal Oxidizers

ïRecovery Units

ÅVapor

ÅFlare Gas
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About John Zink

ÅJohn Zink Flare Group, Kaldair® 

ÅCoen, Todd Combustion

ÅProcess Burners

ÅThermal Oxidizers

ÅVapor, Flare Gas Recovery
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Our Tools

ÅPhysical Testing
ïBench scale

ïProduct Scale

ïField Testing

ÅComputational Fluid Dynamics

ÅStatistical Experimental Design

ÅPhysical Modeling
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Hearth burners

Wall burners
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Before After

Burner-to-Burner Interaction
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Physical Flow Modeling
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Test Center
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Where does all the information go?

ÅTypes of Information (Non-Tacit)

ïBorn digital documents

ÅE-mails (Outlook)

ÅReports (Word, Acrobat)

ÅDesign Manuals (Word, Acrobat)

ÅDrawings (AutoCad, Pro-E, TIFF, others)

ÅPresentations (PowerPoint)

ÅProgram Files (MathCad, Mathematica, Fluent, 

Star-CD, Visual Basic, é)

ÅSpreadsheets (Excel)

ïLegacy (non-digital) documents
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How do we find our information?

ÅMicrosoft File Search

ÅKeyword Search

ï SharePoint

ï Google Desktop

ï ñAdvancedò Find
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keywords

About Keywords
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Advantages of Semantic Search
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About Keywords
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About Keywords

color: blue

words

re
d

n
e
o
p
h
yt

ic

color: red

color: green

disposition: depressed

disposition: inexperienced

disposition: angry

li
vi

d

s
u
ll
e
n

g
re

e
n

b
lu

e

th
o
u
g
h
ts

target

source

é

é

© 2009 John Zink Co. LLC

About Keywords
Å Words have meaning only in context*

WORD # Meanings Some alternate meanings

john 33 toilet, anonymousé

car 41 railcar, wagon, coaché

is 8 information systems...

blue 87 sad, vulgar, restrictiveé

Å (33 x 41 x 8 x 87) x 4! = 22,600,512 

Å Johnôs car is blue:

1. the automobile belonging to the person named John is colored 
blue 

2. the toiletôs railcar information systems are sad

*Frege, G. 1892.  Über Sinn und Bedeutung, in Zeitschrift für Philosophie und philosophische Kritik, 100: 25-50. 

Translated as óOn Sense and Referenceô by M. Black in Translations from the Philosophical Writings of Gottlob 

Frege, P. Geach and M. Black (eds. and trans.), Oxford: Blackwell, third edition, 1980.
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Johnôs car is blueſ

The car belonging to the person named John is colored blue

Semantic Filtering
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Semantic Filtering

ÅOwing to semantic filtering word phrases contain 

more precise (more restricted) semantics than 

individual words or Boolean constructions thereof

ÅIf we were able to automatically generate 

meaningful phrases from a document, we could 

begin to search semantically
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Statistically Improbable Phrases

A statistically improbable phrase (SIP) is a contiguous 

cluster of words which occur

1. with high frequency within a document 

(high term frequency, TF)

*AND*

2. with low frequency in the document collection

(high inverse document frequency, IDF)



8/7/2009

7

© 2009 John Zink Co. LLC

Jabberwocky

ñé 

Beware  the Jabberwock  , my son!  The jaws 
that bite, the claws that catch!
Beware the Jubjub bird, and shun the
frumious Bandersnatch

éò

From The Jaberwocky, Lewis Carroll; Through the Looking-Glass and 

What Alice Found There, 1872
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Jabberwocky ïTerm Frequency

ñé 

Beware2 the19 Jabberwock4, my3 son!  The19 jaws 
that2 bite, the19 claws that2 catch!
Beware2 the19 Jubjub bird, and15 shun the19

frumious Bandersnatch

éò
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Jabberwocky ïTerm Frequency

ñé 

Beware2 the19 Jabberwock4, my3 son!  The19 jaws
that2 bite, the19 claws that2 catch!
Beware2 the19 Jubjub bird, and15 shun the19

frumious Bandersnatch

éò
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ÅConsider TF only

ïthe19

ïand15

ïJabberwock4

ïmy3

ïbeware2

ïthat2

Jabberwocky ïTerm Frequencies
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ÅConsider TF x IDF
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Automating Ontology Creation

DOCs

TF x IDF

DOCs

semantic 

tokens

semantic 

search

SIPs
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Method, 25 SIPs in Seminal Text

MCSPA

air preheat temperature
blocking generators
bridgewall temperature
burner throat
diffusion burner
dummy factors
ethylene cracking units
flame dimensions
flame quality
floor burners
function shape analysis
genuine replicates
heat flux curve
heat flux profile
hidden extrapolation
hydrogen reformers
insulation pattern
lenient sense
lurking factors
normal matrix equation
normalized heat flux
refinery fuel gas
substoichiometric combustion
thermoacoustic coupling
tramp air
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Method, 348 Documents

Å25 SIPs in seminal text, shared by

Å348 books, collectively comprising

Å5829 unique SIPs
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Results: SIP Search

Google Search Results for SIPs on the Worldwide Web,  

Unrestricted as to Document Type 

 Placement of MCSPA in Google Search 

SIP Placement 1 Ò5 Ò10 Ò20 Ò50 

air preheat temperature 48 N N N N Y 

blocking generators 7 N N Y Y Y 

bridgewall temperature 13 N N N Y Y 

burner throat 16 N N N Y Y 

diffusion burner 17 N N N Y Y 

dummy factors 14 N N N Y Y 

ethylene cracking units 10 N N Y Y Y 

flame dimensions 17 N N N Y Y 

flame quality 15 N N N Y Y 

floor burners 50 N N N N Y 

function shape analysis 1 Y Y Y Y Y 

genuine replicates 1 Y Y Y Y Y 

heat flux curve 1 Y Y Y Y Y 

heat flux profile 7 N N Y Y Y 

hidden extrapolation 4 N Y Y Y Y 

hydrogen reformers 7 N N Y Y Y 

insulation pattern 20 N N N Y Y 

lenient sense 4 N Y Y Y Y 

lurking factors 1 Y Y Y Y Y 

normal matrix equation 4 N Y Y Y Y 

normalized heat flux 1 Y Y Y Y Y 

refinery fuel gas 380 N N N N N 

substoichiometric combustion 8 N N Y Y Y 

thermoacoustic coupling 3 N Y Y Y Y 

tramp air 8 N N Y Y Y 

Number by Category 5 9 15 22 24 

Percentage by Category 20% 36% 60% 88% 96% 

 

88%

Ò 20
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Results: Boolean Search

Results of Boolean Search on Google.com 

 Placement of MCSPA in Google Search 

Search Term Placement 1 Ò5 Ò10 Ò20 Ò50 

air AND preheat AND temperature >100 N N N N N 

blocking AND generators 4 N Y Y Y Y 

bridgewall AND temperature 20 N N N Y Y 

burner AND throat 48 N N N N Y 

diffusion AND burner 54 N N N N N 

dummy AND factors >100 N N N N N 

ethylene AND cracking AND units >100 N N N N N 

flame AND dimensions >100 N N N N N 

flame AND quality >100 N N N N N 

floor AND burners 2 N Y Y Y Y 

function AND shape AND analysis >100 N N N N N 

genuine AND replicates 2 N Y Y Y Y 

heat AND flux AND curve >100 N N N N N 

heat AND flux AND profile >100 N N N N N 

hidden AND extrapolation 7 N N Y Y Y 

hydrogen AND reformers >100 N N N N N 

insulation AND pattern >100 N N N N N 

lenient AND sense 29 N N N N Y 

lurking AND factors 3 N Y Y Y Y 

normal AND matrix AND equation >100 N N N N N 

normalized AND heat AND flux 43 N N N N Y 

refinery AND fuel AND gas >100 N N N N N 

substoichiometric AND combustion 12 N N N Y Y 

thermoacoustic AND coupling 21 N N N N Y 

tramp AND air 12 N N N Y Y 

Number by Category 0 4 5 8 12 

Percentage by Category 0% 16% 20% 32% 48% 

 

32%

Ò 20
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Results: Boolean Vs. SIP

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 10 20 30 40 50 60

Return Placement of Seminal Text

C
u

m
m

u
la

ti
v
e

 P
e

rc
e

n
t 

o
f 

T
e

rm
s

 

y = 0.2288Ln(x) + 0.0741
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Results: Boolean Vs. SIP
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Reducing Information Overload

Estimated Placement in Return List of Seminal Text  

Using Log -Linear Regressions for Boolean and SIP Search Results  

% of search 

terms used 

Estimated 

Placement, 

Boolean 

Estimated 

Placement,  

SIPs 

Overload 

ratio , 

Boolean/SIP 

10 2.9 1.1 2.6 

20 6.2 1.7 3.6 

30 13.5 2.7 5.0 

40 29.2 4.2 7.0 

50 63.3 6.4 9.8 

60 137.2 10.0 13.8 

70 297.1 15.4 19.3 

80 643.4 23.9 27.0 

90 1393.5 37.0 37.7 

 

© 2009 John Zink Co. LLC

Conclusions and Recommendations

ÅOn average, SIPs were twice as effective as 

Boolean constructions in returning a target 

document

ÅOn average, when returning a target document, 

SIPs generated  ten times less information 

overload than Boolean constructions

ÅSIPs should be considered as an alternative to 

keyword searching 

ÅKeyword search engines should incorporate 

suggested SIPs in the form of a drop down list, 

generated while the user is typing

ÅThe research should be extended to consider 

shorter documents such as reports




