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1 DATA SUWVARI SER TECHNI CAL FI ELD This invention lies in the field of

nmet hods ag atus for analysing data 5 and finds parti jL£ation
i n summ% ngﬁ Bta. BACKGROUND TO THE | NVENTI ON Recent ad\%%@{e;g%hbc
technol ogy, such as CD-ROVs, Intranets and4the World Wde Wb have provided
a vast increase in the volunme of information resources that are avail able
in electronic format. 10 A probl em associated with this increase in
resources is that of locating and i dDATA SUMMARISERf data (i.e. data sets,
exanpl es of which include magazine articles, news articles, technical

di scl osures and other information) of interest to individual user of these
systens. | nformati GFEQGHNICALVEIELD 00l s such as Search engi nes and Wb gui des

are one 15 neans fQor assisti users_to Locate data sets of_ interest.
Proactive tools andﬁgse}'\yﬁeté%" ng . tiﬁe‘&%‘?ﬁf BU$0d%, PR QER¥ EtuSehoy Ppalysing datas
the PO NTGASHnAr fihd$ paritRMan baplichtioR iRlsuMWarRRighdfast . com or tools like the
JASPER agent detailed in the a_PSI i cants co- Eendl ng, published

h
international pat SACKGRGUNDLIPHHE INDEN /00132,) may al so be used to
identify informati Cﬁbchhﬁtad%ﬂcé%eirpfteé%?%g?ﬁ%Jc‘ﬂ_ %? chIbME Yradtis q%?e

data sets of interest have been [ocat e information retrieva
the user is o¥amdhVidepMieh dhede wroidad sainmast inereasddn dheavelame bPanfoemationf

Lexis in Text Mol ' e rpes)"” Mchael Hoey, Oxford
University Prrgésdﬁéﬁ%@%kP%Bﬁp%ﬂfb%g?%ié}g%%&%’?ﬁg{'one approach to sunmari si ng
25 data $@ts. A typiprablemuassriated adtic elsis lincreaps iiwresturcaeishashtved locdahgi |
the primary suhject.matter (i.e. the in topic) of the data, set. However,
target data iaf‘gdé?“ﬂkﬁ"@ns‘ftﬁeﬁu&@? J|']§ gg'fauﬁ?tﬁy e?‘%l’f‘@leés‘_?felﬁ"ﬁ“ﬂ‘ Hicluidsr Magazipe
the main topiatticlés,t hewsl aliclost tebRBivhiCdiscltBstes dndeshef linfoHiBEiGH) C&Fintérest to
summary which gnly gives the main topic 30 wll not identify how or why

the target dé‘?‘%{ViF’t"é’d%seéPé_ﬂ?%s!eeﬁY&Fﬁm%-o the data set, or the location of
these target data ijkfgihatibd mtﬁe\t/iHQO?l@ts‘%cﬁ%E'%J%Ycﬂ‘%ﬂﬂﬂgigﬁ@w&t?guiﬁgg ghéé?@%t

information nay be the birth date of the author awr ence”.
engi ne ma{5| deeans fdii assistingr wsers do logatendatat setseofrinterespr i Revagtise tpelst and

matter is a GehibdUee. 9 NBlvE GRUEL, breddRa @ ShrbRYUE Sich 4 the PoINTCAST™ system
available at www.pointcast.com or tools like the JASPER agent detailed in the
applicants co-pending, published international patent application PCT
GB96/00132,) may also be used to identify information that may be of interest to
20 individual users.

Once data sets of interest have been located by the information retrieval
tool, the user is commonly provided with a summary of the data set. “Patterns of
Lexis in Text (Describing English Language Series)” Michael Hoey, Oxford
University Press, 1991 ISBN 0194371425 details one approach to summarising

25 data sets.

A typical summary produced by a prior-art method will detail the primary
subject matter (i.e. the main topic) of the data set. However, target data items,
which the user is actually interested in are often not the main topic of the data set
located. Under these circumstances, a summary which only gives the main topic

30 will not identify how or why the target data items are relevant to the data set, or
the location of these target data items within the data set.

By way of example, the target information may be the birth date of the
author “D.H, Lawrence”. A search engine may locate this information in an article

whose primary subject matter is a critique of his novel “Sons and Lovers”. An



B

2 Information retrieval tool, having found the birth date, would select the
critique and produce a summary. This summary however will not actwually
contain t ' date of D. H Lawence as the author's birth date woul d
be of al r?gg)tﬁhg&qgrrportance to the main topic in a critique FGT/CHEMIIE, 4
Lovers". Nor would the 5 summary identify ere in the critique the

I nformati on about the author's birth date &ppears. According to a first
aspect of the present invention there is provided apparatus for summari sing
data sets, t lisfoupativatresiekalviod hadingi fophd tRebirthedie Vivegidoselititahs FitihQe RRd
sunmmari sed; 10 sect i oni means for dividing said received data set

into plural JEREYEHhE SHEBARK:n %sHF@ﬂét@Wﬁ‘ﬁ‘?&d”@?’i“i‘e??‘&?“\f &AR1aiRy the igh

operabl e for &aehof®.dHs edwdAck Oas TRDAARNEAS biMht Bhtd WiiIe Al o?reﬁgﬁ&é% ﬁfbt h
one or nore target data itens and for cal culating a ranking value for the
said section, gl"‘é“?%tﬁki‘h@; main jePiBeimhg qiisigue ®EntSopn andelavers’omiopfweuld the 5
conpari song stimih&y Réhiiny® WHerin fPLrARTE! thdFRRRIN Mot WR' AAE2 birth
custom sed sumary of the data set by selecting one or nore of sald one or
nmore secti onslae@pperag to their respective ranking values. For instance,

sections having a r@gm val ye.which i bove (ar bel ow.. 20 dependi ng .0
the circunstances) ‘a prrggglgoc;éegyggh?s@gﬁglog egR{esB'ét yentpR fthe d%r‘HP%&ego
a second aspeppaddtus fier pmeserding a\vduta ser thé epearhtuspdomvpridady:a net hod for
generating a custonmi sed sunmmary of a,data.set, the nmethod conprising the
steps of; i) recae'fﬂfg?fg‘,yatﬁéte%hﬁ?f? for siaring Eaégett‘f?tﬁétemfhrrari sed; 25 i)

dividing said data seetiohinhIn&disifoP BividIRG S4ididaga kér iRt HEIRINGI Mtk of kbhfpatifg
i) conpari Hgs data itens in each sald section against one or nore
target data i%3ERSECHQY againgt$aid targptidata itemki ng val ue for each said section

in dependence upon dJi&)HrC Agane ok *b%mruf%f%fr\gcé g¥@<iﬁ§i\gh&°g&}%é<ﬁ9@§iﬁ 804530
V) conpi ling a custom sed sunmary of $al ata set by selecting one'or
more of sai d S@ifkragkingoyaluesdendndant ac the dutegmemftdaid companisanisi wed r anki ng

val ues. compilation means for compiling a summary of the data set by selecting

15 one or more section(s) according to the respective ranking values.
For instance, sections having a ranking value which is above (or below,
depending on the circumstances) a preselected threshold might be selected.
According to a second aspect of the present invention there is provided a
method of summarising a data set; the method comprising the steps of
20 1) receiving the data set as input to processing means;
2) storing target data items in a target data item store;
3) dividing said data set into sections;
3) comparing each said section against said target data items;
4) calculating a ranking value for each said section dependent on the
25 outcome of said comparison; and
5) compiling a summary of the data set by selecting one or more section(s)
according to the respective ranking values.
Preferably, target data items can be loaded to the target data item store
by a user, for instance either directly or via a user profile. An advantage of such
30 embodiments of the invention is that they enable a summarising tool to generate a
summary of a data set that includes target data items specified by a user for

whom the summary is generated.
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Preferably, target data itens can be 10aded to the target data item store
by a user, for instanagsgdiigtpdl (ftlc?; or via a user profile.
e

ac
enbodi nmen i nv f y enable a summari s
generate gﬁ)ggﬁ)gﬁmﬂmr "M]H"E t that includes target *’ﬁg’c?gﬁ’{‘@ﬁ%
specified by a user for ry isygenerated. There are many .
addi tional features which may be provided separately or in conbination by

preferred enbodi nents of the present invention and at |least 5 sonme of
t hese are di scussedThgrefarelmasy afditignalsteaturesrayhicl enaydbe ipttedided, nﬁe:parately or

d h
A ternati vel y GuRgreflan B e BRRESHERLT of B8 ep e RUCTLisndoen dopet

form section kmnel@artlnese arédidvussédas éalloisst of summari sing data sets, a key
subst anti ve conmponent of the

data item is a dat I.tem t hat a
i nformation contain at% ?‘ﬁ?n"ﬁ"‘Wealb%t @E’ inte, SeckignR$| 8ccerhing doc Lrmatences,

consi st i ng 50f patabiidpAs, mpsmer %Dhbﬁﬂaﬁﬁn amdtmvérv:tdtﬁé}f»fo%afs L éwes? ﬁlﬁ
such as "it’ are', they', 'by' etc.) aret

not consi der e‘d‘acpéerﬁé'"!@e'iﬁad!ﬂgé Maefym seqtion bousdadese t hey do not identify
subj ect matter cont @it thé et & Qﬂ'ﬁﬁaﬁﬁkg ita sets, a key -cﬁqée%qgrrean

preferred features of the present 1nvention, aratu
for identifyi 'ﬁ%ﬁ'dhet Hrmoa suketantive Zompement nf &laa:infsanatlcsecbmtamealcmm t‘rga

f h
Secti on to calhh e b ekpiRls, 5775 HoBimER, PRATRRY L Hifen dhodt’ cafpafes ‘and

di stri butilon @mijmmtroapr(ﬁﬁemmnge waords slieh ent itprare’ deiserihd1e RS thy ofpihe
di stribution, r]sald of, key dgtaltensldentlfledlnthe sai d

section; and %8j u%'Frfé{H{cahPéé‘ﬁ% cogsidaesd o Pake¥ Hata items. nd hisisukegasse thew do

sai d section geGeestifSubfct Aattd TRAEdihdEwWSRirftHe Wt sefor e di stribution
val ues. 25 Preferably the nethod includes the steps of: a)

i dentifying key dat@cfeding 1 PrfareddRatsey of dbei mRsentoimvention.i the appamtiisng
to a pre-det efipinapdompAbed:| St; b) calculating, for each said section,

one or nore distribution values each
15 a key data item identifier for identifying key data items of said data set;

a distribution pattern identifier for identifying a distribution pattern of said
key data items within said data set;
a distribution value calculator for calculating a distribution value for each
said section dependent on said identified distribution pattern of said key data
20 items; and _
ranking value adjustment means for adjusting the relevant ranking value in
a manner dependent on said distribution value for each section.
Preferably the method further comprises the steps of:
6) identifying key data items of said data set;
25 7) identifying a distribution pattern of said key data items within said data
set;
8) calculating a distribution value for each said section dependent on said
identified distribution pattern of said key data items; and
9) adjusting the relevant ranking value in a manner dependent on said
30 distribution value for each section.
Refining ranking values according to the distribution of key data items
within the data set allows the summary to detail target data items within the
context of the main topic of the data being summarised. This increases the user’'s

ability to determine how relevant a particular data set is for their intended purpose.
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representing a pre-determ ned nmeasure of the distribution of the key data
3C itens of the said section in said data set; and c) :

adj ustin anking value from step iv) for each sai e]n 'n
dependeng‘go?g 20&:3he respective said one or nore distri butlg’ﬁéﬁfé@m’ 3a
Refining ranking val ues according to the diystribution of key data itens
within the data set allows the summary to detail target data itenms within’
t he cont ext of the main topic of the data being summari sed. This increases
the user's ability Rrefetablgrtivenappacatus eindvenethaal palctiatelithe distFiButien viafuel for
their mtende&cg% ﬁ&?b . 4 Preferably the apparatus and net hod cal cul ate
the distribution varde Yor each section by: determning a first score for

each key dat aletérenining firsh seaet fopBactiRéy Hata iesh lin 886K bédtions dRE Ng sai d
first scores for_each kr%/lgdata item. 5 wherein said first _score of each key

data item is 'CLFREN SRGHP ”W“%ﬁﬁ'ﬂefl"sbfcw?ré%’ qa5b heyydagaftgmit em of
consi der at 5 OrwRerei Said MirdtstofebReddH ké\e astal itdin M BRRLIatEd hd E’r’esnl%ﬂSek ¥ ifRk2

item of consideration occurs in the section of consideration eat ure
of the inventth®keydata jtepsof eorsideration Pé@f-ﬂér\'ﬂ the data ketylesmthe hurober of times

par ti cul ar SqRb k@Y dAEL Hom OF AR d o R 1% Fﬂéntolﬁgaﬂa&aa%% bei ng 10

anal ysed. It Is one neasure on o e
t hr oughout the dat al @%ﬁeatpr%obtrwoinyesmmlsa@pm’aatmesoahowmedmuvadheme&t @ata

econd score item and either. cal cul at dify sajd
ZI stribution 1{/a g@ﬁgﬁg '%?éea}:ﬁ'ogach:ugg@SHﬂh%Lgoﬁ?'gsrem?éﬂ &g%d"ag%a%bemg
bei ng cal tQl ainat!}'sbg? It i$ oas IheasUNg oft the Slistiilbutiorabl Rey @a@ﬁ&'&nﬁeﬂﬁb%’h&ft thbe
t

data set corrcﬁi onding to the position of the section within the data set;
and for each é/) @ata item of the data set, performng the cal cul ati on of

subtracting the poPréfePibly Haitf apparhfiR &hd ﬂetﬁ@@%‘a%ldt@ é’"géé\é?\dt %@?rg%r datR

I tem of consideration occurs fromthe position value of the fi secti on
in which the kﬁgydaﬂgtlt&m @8¢h eigher calculate or modify said distribution value dependent on

said second scores, said second scores being calculated by:

15 assigning a position value to each section of the data set corresponding to the
position of the section within the data set; and
for each key data item of the data set, performing the calculation of subtracting
the posit_ion value of the first section in which the key data item of consideration
occurs from the position value of the final section in which the key data item of

20 consideration occurs.

The second score operates so as to weight those key data items that are
spread widely throughout the data set more heavily than those key data items
clustered around one portion of the data set. The assumption behind this feature
is that key data items that are widely spread throughout the data set are likely to

25 be of greater importance to the main topic of the data set being summarised than
those clustered around one section.

Preferably said apparatus is adapted to order selectively, according to user
input, the sections within the summary according to either the position value of
the sections in the data set or according to the ranking value of the sections.

30 Preferably said method further comprises the step of receiving a seléétion
input to select between a summary comprising a plurality of sections ordered
according to their position values and a summary comprising a plurality of sections
ordered according to their ranking values.

Preferably said apparatus and method:



20 consideration occurs. The second score operates so as to wei ght those
key data itens that are spread wi dely throughout the data set nore heavily

than tho ta itens clustered around one portion of t . The
assurrptios“'r?l’ollggglé|7érj1i this feature is that key data itens that lf}flg&%ﬁ@ﬂelﬁ?

spread throughout the data set ‘are likely g0 25 be of greater inportance
to the main topic of the data set being sumrmari sed than those clustered
around one section. Preferably said apparatus is adapted to order

sel ectivel y, calsséatdianthindosapse fori egnin keyt datasitern ibynidentitying every mainofisgctions
according to.;ei |t I the sections.i.n the data.set.or
according to 'fhwem%ﬁr}(%]ﬁ%‘p\g/gﬁau%&ﬁfo ¥{%ﬁggg§%tt '?’Er?é) ) g%‘:é)"s aﬁ-d for é?‘;?’e?@\: 8[)F9°té°é'lsd
met hod f urt heubtraoting sies Idvher sdsitiorofalue et thengo-acewriagtseetions pf tcondideitRmt

bet ween a su ry,c rising.a pluraljty of sectjons ordered according to
their positi W'Vatpﬁgrggﬁ?fdp%ﬁgm% ‘&goﬂ%r PeIOGGUENg) fﬁcéi"infffo‘F%sé‘g‘f'PBﬂ% and
order ed acsordiidigithe rEQilf by AKbétbndalcdRSof Retley ddthitehi bt canfiasmtivs; and
nmet hod: 5 calculate a third score for each key data item by identifying

every pair ofcalaate hdirsthadiusianenthvalye jordaeeh seelinroPycBiaming she shird scores
CO-0CCUrS anGaicfat8d %y PR kel dat8 Hen? BF efttPidcAfoht BAgt he | ower position

val ue for the co-occurring sections of consideration fromthe higher

posi tion val @agjust salstrankingcvalve forgeanhcssctins dependenyi aretha ficat adjustBedt wablieng
the result b%fteg‘éhigﬁf? score of the key data item of consideration;
calculate a first adjustnent value for each section by summing the third
scores cal@ul at ed fTois Siesthadiestmeat aalubeaativofs esbhkeedatacitemapdcadiibiste tdaihe
ranki ng val ue f.or.each section dependent on the first, adjust t val ue, of
each secti on.W‘i'g'[‘t'ng ° eac%h?%ct'Pf‘r ‘Ecoé‘ﬁ]‘%stf’r@‘r‘?t "%k’ﬁre of Y V\%tg‘ggﬁyk‘é@/tadﬁ?@
itemto cont rdcluiseint stheéngectidng UfitRE data S@CEhd 86ddr8ing a6 Cthetepdradtdnt RRhAUHRET
of tinmes the key data itemoccurs in other sections of the data set and

according to 92k sekghthe iflsst apd IAsh aosurrerge ot dhe seyidatatitarat Asrprdiasty, key
occurrence Ofgatd Geelh@y tiift cdurCffequdntQr HilnebMribey griédter iahfdiitd 18ta QekHbn’s

frequentli; will contribute greater anmounts to a séction's 1 5 weighting
t han key Hat aveigbting tham keyr datalitemscthad apg dustered srepind assmall sactidn ofitheddata
set.

set.

Preferably, said apparatus and method calculate a second adjustment
value for each section by dividing said first adjustment value for each section by
the square root of the distribution value of each section.

20 This calculation normalises the first adjustment value against the length of
a section. It has been found that the square root of the distribution value provides
better results than dividing by the distribution value alone. This may be because
the square root of the second value is a cohpromise between the proposition that
section length has no bearing on the relevance of that section to the main topic of

25 the information in question and the proposition that the length of a section solely
determines how relevant that section is to the main topic of the information in
question.

Preferably, said apparatus and method modify the ranking value of each
section by dividing each ranking value by the position value of the corresponding

30 section. |

This modification to the ranking value increases the weighting of those
sections occurring earlier in a piece of information over those sections occurring

later in the piece of information.
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Preferably, said apparatus and nethod cal cul ate a second adj ustment val ue
for each section by dividing said first adjustnent val ue for each sect:i on
by the square root of the distribution value of each sectiogn. 20

This cal P WAVE normal i ses the first adjustnent val ue aga®SI{CBRIOgt h
of a section.” It has been found that the sguare root of the distribution

val ue provides better results than dividing by the distribution val ue

al one. This nmay be because the square root of the second value is a

conproni se bet ween Wiere@iiffgrent types dfithita s6€hiesurhiiBgsdy, fsridRivh 9ates Helafiflg
t he rel evance of that sectiﬁn to the main topic of _ 25 the information in

quest i on and!® ke SiHBYNeN oh keKAata itememavharRlya EUcexasaplecinepy intormatiomes

how rel evant tii)a! héfindsO8n icdiunthd BSd/BRFéWs @pd Gkal tghl?rﬁ'lrg BE&E%EPQniJ&c rate

question. Preferably, said apparatus and nethod nodi fy the ranking value of
each sect i onSEpmAryicdithe infawnatiameontgingd (withinthe detapesti t i on val ue of the

corresponck ng 30 s ' ' hE | ' e ranki ng val ue i ncreases
B B BESCRIFTIBRCOF ThE DARWIRGS"®.

t he wei ghting of those sections occurring earlrer in a piece of information
over those secti on®Amogdamatiun lsamenariser taceondirer o Gin embodimdritoof the pbeséher e
different types of data set, are s ised, glternative rules relating to
the distri bu?’ﬁ’gﬁgﬁ Wll oyt cbe F?%%@%&ya‘ﬁﬁ}' fe# PHMRK ,e\fwtﬁr{egq{ence 10 the

i nformati on tabdrapamdag figgesph whlchems and/ or rows are likely to forma
basis for an accurate sunmmary of the information contained within the data
set. 5 BRI %ﬁ‘ﬁséRl ﬁ%lqvm @n TRECTMRHOP NEetrigval nngt nREQCSASIBA meKEIese

accor di N1 @ O jrdrSoraaRd MinfHmdtidd Rntmshderi Nvention will now be descri bed,
by way of exanple only, with reference to the acconpanying figures, in

which: Figure 1 shéigsre® shews geachematictrepresantating qfrtbe dotormgtisy suammarer
I ncor por ati ”QfTF(I;q%ré qfiﬂrur;?I I on summariser; Figure 2 shows a schematic

representation the informati on summariser of Figure 1 in use;, Figure 3
is a schematic repfaseatdisi arschématiopepmsestatibn tdfecamparemes iobrithe tnfornateat |

summariser;
15 Figure 4 is a flow chart of the operation of the information summariser of
Figure 1;
Figure 5 is a flow chart of step 405 in Figure 4;
Figure 6 is a flow chart of steps 410 and 415 in Figure 4;
Figure 7 is a flow chart of step 420 in Figure 4;
20 Figure 8 is a flow chart of additional features that may be incorporated
into the embodiment detailed in Figure 4;
Figure 9 is a flow chart of additional features that may be incorporated
into the embodiment of Figure 4;
Figure 10 is a flow chart of step 830 in Figure 8;
25 Figure 11 is a flow chart of additional features that may be incorporated
into step 830 of Figure 8;
Figure 12 is a flow chart of additional features that may be incorporated
into step 830 of Figure 8;
Figure 13 is a flow chart of additional features that may be incorporated
30 into step 830 of Figure 8;
Figure 14 is a flow chart of additional features that may be incorporated
into step 830 of Figure 8;
Figure 15 is a flow chart of additional features that may be incorporated
into step 420 of Figure 4.



15 Figure 4 is a flow chart of the operation of the information
summari ser of- Fi gure 1; Figure 5is a flow chart of step 405 in Fi gure 4,
Figure 6 yo 9? 43w chart of steps 410 and 415 in Figure 4; g 1|1§ a
flow chart of step 420 in Figure 4; 20 Figure 8 is a art
additional features that may be mcorporate;d into the enbodi rrent det ail ed
in Figure 4, Figure 9 is a flow chart of additional features that nay be

incorporated into the embodi ment of Figure 4; Figure 10 is a flow chart of
step 830 in Fi gure BESOBIPTION OF TﬁEMEBBEDsEMBODMUﬂ'&rt of add| ti onal

features that may bgafe P&)r@‘ﬁg n{r% %SHBQ?’& nglr:ﬁaq&re ' {’ﬁ"‘b‘lﬁﬁ' S"b?

flow chart of additi on eat e 1 ncorpor at ed '
Fi gure 8; Fi duravriForme aof finformatiar tretrfevalddrd;hmanulre,f aathras d lcHent®arvdre type

mcorporated nt.o ste of ., Fi 8, Figure 14 is a flow chart of
addi ti onal 5&" tu'feh%‘frp §3F té’ﬁhﬁéafeﬁ'b?tat ed into step 830 of Figure 8;

Figure 15 ss a f|OWnChm’dre ofdetsi)i t & OrAistdrRét Ub€S drhalntemetbesdridical p%@ﬁdﬂd
into step 420 ure 4. 7 DESCRI PTI ON OF THE PREFERRED ENMBODI
Referring to tl‘—*F F"E'Q‘i"'ci‘tffé‘sl GIHRTR! | SPe ORRRLY fasey ofvspryiee RipYides. nsusha ak rasn

form of inf Orlﬁférhé’cﬁbrfaﬁbbh\%‘éﬁil ﬁ%?'ﬂab@%l%ﬁle L?S'é?g‘eaélpﬁe@Wlﬂpber'%%ﬁ%ﬁeéoﬁ\éf&%rs

architecture connected to the Internet
cust omer of oraworkstetignse 40seFhesgemayriea pgemecttsél\e@@nwmcb Wlde rwebaﬂWWéN)

or sone ot herwé\f%lmﬁf&} Peing! &?‘st%% ient %Hﬁtt}x oacﬂe s%rﬂg; g{&?ger{ er

may have nultiple users equip persona ers or
140. Thes éOmaLBQJe Ammiemad:msmnmablanbdow diQO\Méw ¢NW\)anve>emlod3ﬁ the Ji¢\ger

i or mat i on- sURHAPEATRG oty bRt o W Hlata¥®ol $ne vi ewer 135
and may actually beT iecSustomers ' WWW filV8&hier & 30eiug belcdhnected to the Internet in
known manner, for instance via the customer’'s own network 145 and a router
160. Service providers’ file servers 155 can then be accessed via the Internet,
15 again via routers 165.

Also resident on, or accessible by, the customer’s file server 130 are an
information access tool 105, a profile store 115 for storing user profiles used by
the information access tool 105 and an intelligent page store 110 also used by the
information access tool 105.

20 The information access tool 105 may be of a type known as a JASPER
agent identified above.

In one embodiment the summarising tool 100 may be built as an extension
of a known viewer such as Netscape and operate to summarise WWW pages
extracted by viewer 135. However, clearly the summarising tool 100 could be

25 built into other environments or used independently, and can be used to summarise
documents and data sets from many different sources or of many different types.
They will preferably however be in an electronic format, or convertible to such a
format, which the summarising tool 100 is adapted to receive and process.
Further, documents and data sets most suitable for processing by the summarising

30 tool 100 will usually be in textual form, for instance a spoken natural language
such as English.

Referring to Figure 2, in overview, the summariser 100 works by dividing a
data set 200 into sections 295, analysing the sections 295 and selecting certain

sections to produce a summary 235. Data sectioning rules 240 determine how a



The custoner's WWVfile server 130 may be connected to the Internet in
known manner, for instance via the custoner's own network 145 and a router

150. Servj.ce iders' file servers 155 can then be acces (gg ia the

I nter net,“§’598;?‘2‘8’§i n via routers 165. Al so resident on, or ?g éé?séqlé”ny,
the customer's file server 130 ‘are an inforgati on access tool 105_, a _
profile store 11 5 for storing user profiles used by the information access

tool 105 and an intelligent page store 110 al so used by the information
access tool 148a 2@ 200 is dividEde Thé sectidrisoR9BGre analysed il Ofatialy td eargbt data
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and data set sligHt@PtRBRWalsfsf erent sources or of many different types. They
wi |l preferably however be in an electronic format, or convertible to such
a format, which theTBesH@Matisay1P8coMIpBes @ Ridegasing nodulec205, whinidis mdaptess .
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overview, the riser 100 work dividing a data set 200 into sections
295, anal ysi n%&?lgggg%taf%ﬂssu%argmme&qfiEﬁggttgﬁ'ai n sections to produce a

sunmary 238. Data sTEhé iseniohGarget et 4enfiel €6 Mdraandioltive of ofle At MofLtypdQGf S
di vided. The sections 295 are analysed in relation to target data itens
215, usual |y 'P&'F@&'Pﬂﬁéaaa&éé? washesitorlacate in afpta set 20Q: i Picht toraatdaga itams

itens 225 refigpdfong chhein%meeﬁéymﬁds?rteﬂgs,t Berdiata r@ﬁ{beﬁﬁodétté ebdasor ?:Zﬁ'er

summary generation rules 230 are used to determ ne how thé sections a
sel ect ed, in ipfREMatiopgihat seryento dgritifyjand/orhdefinenindeination100 theotypd that the

processi ng Mgl GvidRes ygﬂiogghei_s adapted to receive a data set 200 and a set
of target data itens 215. The nodul e 205 produces key data itens fromthe

data set 280 itsel fSiarﬁhrl&nahyslw dets dketres sem comprise keywords, terms, phrases,
numbers, dates and/or other information.
The preferred embodiment described has a further two inputs. These are
stop list information 210 and stem information 220 which are used in producing
the key data items 225 from a data set 200.

20 The stop list information 210 contains lists of data items, such as
commonly used words and definite and indefinite articles, that typically will not
.serve to identify the subject matter of the data set 200. Such a list may be used
to delete superfluous data items from the data set 200. In this way data items
more likely to be central to the subject matter of the data set 200 may be

25 identified and formed into a set of key data items 225. The stop list 210 may also
contain data items such as common phrases and terms.

The stem information 220 contains a list of pre-fixes and suffixes which
are used to reduce data items in the set of key data items 225 to a basic form.
For example, assume that the word ‘bounce’ is a data item in the set of key data

30 items 225. The stem information 220 preferably operates to reduce "bounce" and,
for example, any additional occurrences of ‘bouncing’, ‘bounced’, ‘bounces’ etc in
the key data item set 225 to the basic form ‘bounc’.

Alternatively, Porter’'s Algorithm may be used to stem the key data items
contained in the key data item set 225. Porter's Algorithm is detailed in Porter, M



200 to generate a sunmary 235 thereof as output. 10 The set of
target data items 215 are indicative of one or nore types of information
that a user H&s to locate in a data set 200. Such target pggfcrosiofi®

t her ef or e%%?l”f ude keywords, termns, phrases, nunbers, dat es and/ or ot her
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that the user wishes to |locate. 15 SSimlarly, the key data itens
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r educe " boummngaagle pregessingnglberithamand i stystmal orosarue rathee seahhiduaokmoindh ,

' bounced' bounces' n the ke set to the basic form
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i tens contained in Wﬁsé‘@f’tlﬁ’@&@mh{aﬂ@bﬁ%OZﬁé sda%herz% A8t 8ot 200 that is
detailed in Porter, 980: "An Algorithmfor Suffix Stri ppi ng"
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data item set 5 froma data set 200. I'n particular, the stenm ng
procedure tmy not bdésradust stgpiin aelr@t@gsqe@mnmoea&e up a summary, the sections

295 are compared with a set of target data items 215. This set of target data
items 215 may be for instance a set of keywords from a user profile which is re-
used in other processes. Indeed, in the embodiment of Figure 1, user profile
information accessible to the summariser 100, and containing target data items for
20 respective users, is actually that stored in the profile store 115 for use by the
information access tool 105. Each user profile in the profile store 115 comprises,
at least in part, a set of target data items 215 for the relevant user that may also
be input to the processing module 205 of the summariser 100.
On the basis of the comparison between the sections 225 of the data set
25 200 and a selected set of target data items 215, each section 295 is assigned a
ranking value 285 which is a measure of the extent to which it contains the set of
target data items 215.
A distribution value 290 is then also calculated for each section 295. The
distribution value 290 operates as a measure of the relevance for each section 295
30 to the subject matter of the data set 200 as a whole. More detail on ways of
calculating the ranking values 285 and the distribution values 290 is provided
below. In the present embodiment, a comparatively high distribution value 290
indicates that a section 295 contains more detail on the subject matter of a data

set 200 than does a section 295 with a comparatively low distribution value 290.
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0 s 225 2R 3T £ el IR0 e RO e
t he 100 comprise the processing module 205, a set of data stores and an input/output
{1/0) capability 360. The information summariser 100 comprises software and
data stores which can be loaded and run on known types of platform, such as a
20 customer’s file server 130. Hardware to support the summariser 100 can
therefore be of known type and will generally have an operating system, data
storage and processing capacity and be able to support data flows 320 between
the various components, and control communications 315 where needed, for
instance between the processing module 205 and the /O capability 360.
25 (Although shown separated in Figure 3, the processing module 205 and the I/O
capability 360 may in practice be designed as different parts of the same software
module.)
The processing module 205 comprises the software process, installed on
processing capacity such as microprocessors of the file server 130, which
30 instigates and controls the summarisation of a data set 200 in response to inputs
via the 1/O capability 360.
The data stores comprise:
* adata sectioning rules store 330 that stores the data sectioning rules 240;

* a stop list store 335 that stores the stop list 210;



sections 295, using the summary generation rules 230. For instance, a
summary 235 of the data set 200 may be generated by ordering the sections

295 accorg,idg% o their ranking values 285 and then nodi fyi,e.g,ctnggmf <’-115Iki ng
val ues 28 ac{:"z(r' ing to the distribution values 290. A predeterm ned hunber

of sections 295 are then consecutively selegted in turn, fromthe highest
ranked downwards, and output as the summary 235. The summary 235 may be
created by reproducing the selected sections in 10 different orders. For
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is not therefore discussed in great detail herein. However, the sort of functionality
it provides is as follows.
The |/O capability 360 communicates with systems and components
external to the summariser 100 such as a user’s personal computer or workstation
20 140 or an information tool 105. It may further be connected to a corporate
communications network 145 and/or the Internet so that remote users, systems
and components can access and run the summariser 100. The |/O capability 360
will generally provide interfaces for receipt of data sets 200 for processing and for
output of summaries 235. These interfaces may therefore be designed to accept
25 and output text, Word and HTML {HyperText Markup Language) formats, for
example, for transfer by commonly used protocols such as Simple Message
Transfer (SMTP), HyperText Transfer (HTTP) and File Transfer (FTP). The I/O
capability 360 will also provide the user interface to the summariser 100 and
therefore will generally have for instance a forms capability for capturing user
30 requests and information, possibly together with a registration and authentication
process so that only registered users can run the summariser.
If the processing module 205 is adapted to deal with data sets 200 in
various formats such as plain text, Word and HTML, the I/O capability 360 can

operate to present data sets 200 to the module 205 so far as they arrive or are
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needs to load to its system, using target data items it already stores in relation to
20 the high level users. Such a reporting tool could require to load both data sets 200
and target data items 215 directly to the summariser 100, via the 1/0 capability
360.
In operation, data sets 200 to be summarised can be loaded to the data
set store 365. This might be done on a “one-off” basis, for instance from the
25 corporate network 145, or as a batch or repeated process, for instance via the
information tool 105 as a step in a regular operation otherwise carried out by the
iinformation tool 105. Receipt and loading can also be dealt with by the 1/O
capability 360, for instance in response to direct inputs by a remote user or in
response to user inputs via the information tool 105.
30 Sets of target data items 215 can also be loaded, this time to the target
data items store 350, on a “one-off” basis or as part of a batch or repeated
process. For instance, a user may enter a set of target data items 215 for use in a

specific summarisation exercise, or sets of target data items 215 may be loaded as
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Process Overview

Figure 4 details the steps of one embodiment of the present invention. In

particular, it shows the steps involved in processing a data set 200 by dividing it
20 into sections and ranking the sections in accordance with the presence in the
sections of target data items.

This process, run by the processing module 205, will be launched in
known manner from the {/O capability 360 for instance in response to an incoming
request from a user workstation 140. The incoming request may contain a URL

25 (Universal Resource Locator) for a file (data set 200) accessible via the Internet, an
indication that summarisation is required, and also, usually, user identification.
Alternatively, of course, the user input may include the data set 200 or may
include a means for the processing module 205 to locate a selected data set
already stored in the data set store 365. The user input may also contain a set of

30 target data items 215, or the user identification may be sufficient for the
processing module 205 to locate a set of target data items 215 in the target data
item store 350.

At step 400 the processing module 205 downloads the data set 200 from

the given URL via the Internet, or from the data store 365, and selects a set of



process. For instance, a user nmay enter a set of target data itens 215 for
use in a specific sumrmari sati on exercise, or sets of target data-itens 215
may be Io?,%g!ﬂy 13 the output of a user registration exercise for a
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application PCT GB96/00132 referred to above. Each of the data stores
detai | ed above in rAdfl €ep 3 if thegiseeinpuirdidnitdnplude acfet af targeiodatadteess215,
menory, a hakfe Grddssi ' ' ; h, 1.5 nmor

devi ces wel | k?lgq’vm i rs1m h@ggﬁe . rg%gg‘geéag/:sr%\?ifggvrvn Ebgﬁ%rggﬁ% SRR ns?ﬂr(? g?%’ps
of one enbodifekinstaice: helegtedsacdording etat then relevemauder ddémtifieri t TREOPHBcdddmg

steps involv | G ing a data,set 20 dividing it 20 into |,
secti ons and%%dn s ‘%S’gt‘ﬁ%ﬁs?(?gﬁa&?se?ﬁ? ﬁeccc’f'(?f‘g%%:/ea%qsﬂ ﬂf“gée‘p?é?é?ﬁ?é’qtﬂ tems
sections 19 txBget data itens. This process, run by the processing nodul e

205, will be launched in kno manner fromthe |/O capability 360 for

i nstance in responsé® BURASY \Ig’lgptﬁisnﬁc”i“ea'dl% Isf $% freatifys dhe uMbst &f i times Aloat

The i nconi ng daeg®k imBe QNG ¥afged daf-itefs Z19NbatRF Hbad éHt&&s&&ﬁﬁnt?éé. for
a

a file (data set 200) accessible via the Internet, an indication

summari sation is rdjusterd #18nda aaskinguyeltie | 385 Lisepssighedt td i eashi section 295

Al ternativel yorr@bpdrliie o thd Shutiidr . ”%Iéé’%e N Ghing o2 o
may include a rrea%s fog? ?he proct?(@al:’r:,!selﬂﬂg‘lé rrtraorgg}(edfz oﬁ%c'é%% %cg'érltnggt'gd&‘&ata
set al reath seleetad sectione29at alhietrasking ovaB®5285 lie useeitoiidentify nthysalsections
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Alternatively, the ranking value 285 may be modified so as to account only once
for key data items that are repeated in a section 295,
At step 420, the ranking values 285 of the sections 295 are assessed and
20 a summary generated. In one embodiment, the summary is generated from the
ranking values 285 alone, with a pre-determined number of sections 295 selected
from those sections 295 having the highest ranking values 285,
In other embodiments, discussed in greater detail below, various other
rules are applied to the data set 200. These rules adjust the ranking values 285 of
25 the sections 295. They aim to produce a summary that contains contextual
information about the data set 200, so that the sections 295 forming the summary
may be understood within the context of the data set 200 as a whole.
All the rules for generating and modifying ranking values 285 can be
stored in the summarising rules store 390 or one or more may be built into the

30 processing module 205.

Sectioning

Figure 5 is a flow chart of step 405 in Figure 4 in greater detail.



processing nodule 205 to |locate a set of target data itens 215 in the
target data itemstore 350. At step 400 the processing nodul e 205 downl oads

the data romthe given URL via the Internet, or fr
store 365?’%%%9283 ects a set of 14 data sectioning rul esp@{% ?ro 5?he
data sectioning rules store 330. At step 4Q% the data set 200 is divided
into sections 295 according to the data sectioning rules 240. Each section
is then preferably stored in the processed data store 355. Further detail
on the structure of AtHdep &8 dbadulgstfar dividing 35datasselr 200 dete srsitionsi 205 are

relation to F}&Hé\ﬁ‘ecﬁfrom that ﬁdga‘%@tnodlﬁ hhi6s Hgﬁ% 3'398“%&%%!&5 Jvﬂc;lflr'e%‘? tF,‘PSety

of target data itens process ng no 5 retrieves a Sé€
t he target datnawhlehma §umm;ar85rs plﬁbrtoge’(heralfmreﬂseleedtesbracctbraddaga set 12400 is

rel evant user f PLQSHSS 205 then c ares each
section 295 a%%&ﬁ’s%%ht% S n@ argertes{’}gt' #&%ﬁe'%os”'%éw g’n&' Lff‘ﬁﬂﬁ?t(%oo
thi s conpard swhidtsha beelnersbcn‘iqnddhlw par&ﬁphof Sirhiteely, ahaabledmighti E@H&tidﬂueﬁ"@y
set of target qcta items 215 oc in each sel ected section 295. At step

415, a ranki n§traf® c§8§°'f’§'“assﬁ"gﬂ?€d'tt Ba¥abh RE ?tdﬁ thet, & Yse SABNtHIeRS the

the nunber of paiguRincRita Gectianiggtrueltd bé QPPIE CUHId RBlebfion an15e hﬁﬁélggzﬂgﬂ
section 295. This ranking value 285 is used to identify those sections

in the data s'é"ite"feﬁ"'? hRRTWSEH c hec (us8k | apdwihey HOhecapabilisy “36Q qand gassed ttenthe
215. Alternatj %%gysm?%g@@bbgg val ue 285 nmay be nodified so as to account
only once for aitens that are repeated in a section 295. At step

420, the r&hking vaMéﬁem%Oothet#eéeOSetﬂamtzm arrstrmésfami thelda%)setastore

summary gener i , u
r anki né 8a| ueggg%gd {lpggﬁo’?v?ﬁg z@mtg "H{eglgsrerﬁﬂ EIL%% orqﬁ'@?t ef’a'ﬁs §§t'°"s
sel ected f ronﬁsﬁmehesee:lectedsdaié)Sehm Bgn bb&athallghmta nudidtically ¥eddraiing’Sder.! N

ot her enbodi nent s, reater detai Qw, varjous other rules
are applied to the g gﬁ%#ﬂf PHeYthe Aata sﬁﬁ?ﬁbt'stt?\%gﬁda‘i‘&m?gb%'l"ﬂé% opa@s

of 25 the Se§édt(blﬂ82995nd IAb&lledaivith tthe RIUAHE BositisH UaRIeY 2803k hieANE @1RASy this
contextual information about the data set 200, so that the sections 295

forming tHE stAffary may be understood within the context of the data set
200 as a whol e. At step 520, the first data item of the data set 200 is read and at step

525 it is tested for whether it meets any of the rules specified by the sectioning
criteria, eg if the data item is a period marker signalling "end of sentence", then
under one rule set the end of a section 295 is identified.

20 If the end of section 295 criteria specified by the sectioning rules is not
met, then the step 520 of reading the next data item and the step 525 of testing
this next data item are repeated until the end of a section 295 is identified.

When the end of a section 295 is identified, the step 530 of testing for
the end of the data set 200 is applied. Where this test is not satisfied, then the

25 step 535 of incrementing the position value counter is performed and the above
process from the step 515 of tagging the start of a section 295 and labeliing it
with the current value of the position counter is performed.

When an end of a data set 200 is identified, then the annotated data set
200 is stored in the data set store 355.

30 Alternatively, the data set 200 need not be annotated with section 295
tags and labels. A linked list structure could be used, where each section is stored
as an individual element of the linked list. A further alternative is to store each

section individually in a dynamically created array.
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Al'l the rules for generating and nodifying ranking val ues 285 can be stored
in the summarising rules store 390 or one or nore may be built into the 30
pr ocessi n‘gﬂm)dul e 205. Sectioning Figure 5is a flow chart_of step 405 in

Figure 4 YR er detail . 15 At step 505, the rul es fBFT/GBISAIAY 3
data set 200 into sections 295 are retrie\{ d fromthe data sectioning rules
store 330. These rules will affect the way in which a summary is put :
together for the end user. |If a data set 200 is sectioned by sentence, it

will result in a dApplginensteps ofeFigurer o ahéelalata set 280 Of Fighte Ch pheuclgaRe
sectioned by Ea]ra ra h.béim'l rIF/.d a table mgé%_ be sectioned by cell, row
or colum. HE e a'ﬁ;ﬁ\/ 8%or &7 di ﬁb?’@r?.%zttr%f foningnrules aenliedhis that waeh ar
data secti onéeigericd prdsentia 2RBlibE 995 HidSeath! RetibP 29838 14IBAN! R deal
interaction between the user and the 1/0 capability 360 and passed to t\ﬁe

processi ng nitFghding@sder; gvith a positionpalugr 280.510, the sel ected data set 200
is retrieged fromthe data set store 355 and a position value 280 is
initialised, preferably so that the identified sections 295 in the sel ected
data set 200 can be | abelled in a nuner Tablelly ascending order. At step 515,
the start of the data set 200 is tagged as the beginning of a section 295
and | abelled with the current position value 280 which is "1" in this 15
case. At step 520, 1t heThe cat saladrathd mat.of the data set 200 is read and at
step 525 it is tesfed for whether it neets, any of the rules specified by
the sectioning criferi& ™aYamatay finedom ©Kamath period marker signalling
"end of gentence", 3t heThelddgralstsat'on BeShat. t he end of a section 295 is
identified. 20 If the end of section 295 criteria specified by the
sectioning rules i% noBoHegat andedpg sat o s B30 of reading the next data
itemand the step $25 Phe histlik BH thRgonext data item are repeated until the
end of a section 295 is identified. Wien the end of a section 295 is
identified, the step 530 of testing for the end of the data set 200 is
applied. Were thig. te‘?ﬂein\ﬁl; RUass@bl,Sfied, then the 25 step 535 of

i ncrementing the position art‘l ue counter is performed and the above process
fromthelStep 515 &f thomintgd thessirathatadgha. section 295 and labelling it

8: The dog sat on the floor.

Assigning Ranking Values using Target Data Items
Figure 6 details steps 410 and 415 of Figure 4 of comparing each section

20 295 with the target data item set and then assigning ranking values 285 to each
section 295. At step 605, the target data items are retrieved from the target data
item store 345 and at step 610, the first data item of the first section 295 is
retrieved, which is followed by the step 615 of comparing the set of target data
items 215 with the selected data item.

25 Where at step 620 a match is identified by the comparison between the
set of target data items 215 and the selected data item, then step 625 of
incrementing the ranking value 285 for the current section 295 is performed.
Where, at step 620, a match is not identified, then the ranking value 285 for the
section 295 is not incremented, and the step 630 of testing for the end of the

30 selected section 295 is performed immediately.

Where the data set 200 has been labelled and tagged during the sectioning
" process detailed in relation to Figure 5, these tags may be used to identify the end

of a section 295.



with the current value of the position counter is perfornmed. Wen an end of
a data set 200 is identified, then the annotated data set 200 is stored in

t he dat a &% e 355. 30 Al ternatively, the dat eed
R oapls Feifepsadiyd

not be annot with section 295 tags and |abels. A linke Wcture
coul d be used, where each section is storggl as an individual elenment of the
linked list. Afurther alternative is to store each section individually in
a dynam cally created array. 16 Applying steps of Figure 5 to the data
set 200 of Figure Whﬁf%mﬁzwuﬁﬁ@fr’fb@&tﬂp 839 af [testingefasthe lendtdf = sectiom 295

t he secti onlg}g r{eaégze atp‘g{.. égggf gag& ﬁi{}f eﬁeg(gs({:gﬁr esSo oﬁ?‘aedra ECtEI 283295

and each section I N NUNMeri

position val mpeﬁf@ﬁne& aiﬁdtthe piloc’less Iﬁps baek teqlerfonmithe st 618 of o‘éni‘ﬂﬁrmg&h&at
ny ki ngdom fo

The do S on the mat. 4: Bot h
cat and dog sseéﬁ %Sﬂ%ﬁf’e]tﬁﬁ‘t with. the'lsr?é ofdarget dgFF ftﬁ@sfﬂ%f"”d go pertosmthgrgtenns
clear. 156 625 of ficrementisy e earikiity G4lae 286Nt civréitt seclion ﬁ?(l?‘%ﬁpéﬁghafw
the fl oor. 32 n| n k| ng Val ues using Target Data Items Figure

details ste ?)"%1 %c"S dpfa,itere- 4 of conparing each section 20 295
with the target dappeid e48 S&p 636 afh@et.ﬁé%fgméﬂgna ik Bty g@gr.gﬁ]?ot e gcach

section 295. At step 605, the target data itens are retrieve
target data theenthet step 649 ahdestingsferp tiss @ndt e the rdata dseta200 cim pérfdrived.

115t 9SCt, oy od ikt 1 bl U e e B Bl o
Wher e at 18t eqthel?ﬂaadmitmhrkesfordadlt:aﬁngaﬂwebgndd:fea detapsuti20MN bet ween t he set
o et L WhefaaC B R PSS ADE e 1 bapedis, Shr
perfornmed. the step 645 of selecting the next section 295 and initialising a ranking value 285
for the newly selected section 295 is performed. Following this, the step 635 of
selecting the next data item of the newly selected section 295 is performed,
15 before looping back to step 615 for the newly selected data item.
In the example data set 200 of Figure 2, the target data item are "night”
and “"star". Completing the steps of Figure 6 for the example data set 200

produces:

20 Table 2

Section Ranking Sentence

Position Value

Value 280 285

The cat sat on the mat.

A mat, a mat, my kingdom for a mat.
The dog also sat on the mat.

Both cat and dog sat on the mat.
The mat is on the floor.

The night was clear.

| counted the stars that night.

0 N O O b WON -
O N = O O O 0O O

The dog sat on the floor.
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Where, at step 620, a match is not identified, then the ranking value 285
for the section 295 is not increnented, and the step 630 of testi'ng for the

end of the 30 selected section 295 is perforned i medi at el r he
data set YOP¥HWB3peen | abelled and tagged during the secticy\ré:'rﬁ(gx&gfog ss

detailed in relation to Figure 5, these tagé may be used to identify the
end of a section 295. 17 Where the results of the step 630 of testing
for the end of a section 295 are negative, then the step 635 of selecting
t he next data item (it shbalddbé anoted tB&OtHes apsvel andrefdliawihgt Hesqpiption Stsedts Ofhe

back to performtfhe st 615 of c ar i the selected data itemw th.the

o6t of “t b Get SRS UEB! 5 Gt el 200 BV HOWEVELL B8 BIHOR MY IORST,
the ranking vadiatefRpditanclihaht duts isePR208%nd tHes8RRaPY Dl fdstgnekOdn irntPediRdl Y
selected data item ere the step 630 of testlg}?efor the end_of a section

295 is positi(ankinghealue 285st By instanee, headindsre identifiabledn asr HTWW- Gigtandsibe
200 i s perfgor AVfall r=ya" ' | Ji e
Yend of 115 B 0 e B e e e i kg
of a data setvaloe28@lere at step 640 the end of a data set 200 has not been
reached, then the step 645 of selecting the next section 295 and
initialising a ranking value 285 for the newy selected section 295 is
perfornmed. FoGensatingta$ummahe step 635 of selecting the next data item of

the newy sel ected secti 295 i s perf .l 5 before | ooping back to
step 61 5 for the ngiﬂ”{/e ggfﬁté‘?%&ﬁﬂéf%"_ gégﬁ’% 'I:'ﬂ“rtehg of (QFRs Fas_%f‘arzvoﬁfé‘f
Figure 2, fdnedhey et 200 aohdeerthar fankitigdValuea 285" of agdch eBfith €285 0hdd1ebeen
steps of Figure 6 for the exanple data set 200 produces: 20

Tabl e 2 Secti 8pterminedanki ng Sentence Position Val ue Value 280 285 1
0 The cat sal Qg NFodlBkhe 2summa:ly gerération rulesAaPRl acc@sf@H - by Vthe
3 0 he” do mat .

ki ngdom for a mat. g also sat on the
summarisation control module 305. These rules detail procedures for selecting
sections 295 that will make up the summary.

15 In the present example, the rules select the sections 295 with the highest
ranking value 285, in descending order until a summary of predetermined length is
generated.

Further embodiments discussed below may use more complex rules.

At step 710, the ranking values 285 of each section 295 are retrieved and

20 compared against the summary rules.

At step 720, those sections 285 conforming to the rules are selected and
then the step 725 of ordering the sections 295 in the summary is performed.

At least two ways of ordering the summary is possible, the first is to order
the summary according to ranking value 285 in ascending or descending order.

25 The other way is to order the ranking value 285 in section 295 order, ie in the
order in which the sections 295 appear in the data set 200.

Following the step 725 of ordering the sections 295 of the summary, the
step 730 of outputting or storing the summary, according to processes well known
in the art, may be performed.

30 Under the steps of Figure 7, the summary of the example data set 200 will

consist of sections 6 and 7, namely:

6: The night was clear.

7. | counted the stars that night.



4 0 Both cat and dog sat on the mat. 5 0

The mat is on the floor. 6 1 The night was clear. 7
2 the stars that night. 8 0 pPCT/B98/0099 Sat
on the fl&)qpé)‘p’ogg8 (I't should be noted that the above and foll ow ng

description treats the sections 295 of a dapa set 200 equally. However,
sone sections may have higher relative inportance in the data set 200 and
t hese may be assigned an increased ranking val ue 285. For instance,
headings are identifiable in an HTM. file and the 5 processing nodul e 205

Gonerat i ng. o Sunmar T, 5 pecdab, 2ih bE ez BoHERS 2053 ankibgiFalgé ol 1 and
generating a guniarothef sectibbs 288 aresm’cltﬁéﬂ asmibot thee remndining sestigns 295 bave
each section 5 has been erjg.ned. step 705, the summary generation
rules are acc Ei‘ﬁ'éggﬁ Ryl %ontrol nodul e 305. These rul es

detail progedures chcs&iuag:td AFIGR Gnisuim@as disaissed belows kehemsddiions (288a0§ .
15 In the present exanple, the ?Ajes sel ect the sections 295 with
the highest rHdsg Sp3I1300 Pey, ¥ be; iiRcQBeratefinty e SPM3RFi | a summary of

predeterm ned | engt iy ich HBHAIRLAE: hdvethB eidvantage iofyaherating @SiRchabe 28w thay
use nmore conplex rules. At step 710, the ranking values 285 of each section

295 are retri w@@sa@damnéommwé 28Bi septainieo siangesr glata ieas mndsvehjch ohas
those secti On%d&?ﬁngloﬁa 56-25 glﬁ thﬁ%la 565268 FHRd 5&93% %Mettheguﬁ}ﬁar@tﬁ%

725 of ordering the sectons e summary 1s perfornmed. At ast two
ways of orter intg cohtexaumitiatye oserpbssbjbt'emattheﬁthesselfttsed data sR3r2Q@the summary
according to ranking value 285 in ascending or descending order. 25 The

other way is to order the ranking value 285 in section 295 order, ie in the

order in whi clgenBfatingC3dtedd Ke9Ddta\xie d n the data set 200 Fol | owi ng the

step 725 of ordering the section 5 u
P %igures 8 9 ang %8 detall certasln aspegfs of a further embodiment

enabling the ranking values 285 to be modified in accordance with contextual

15 information of the data set 200. A set of key data items is generated for each
data set, key data items being relatively strongly related to the overall subject
matter of the data set 200. Each section 295 is reviewed to obtain a distribution
value 290 which reflects the proportion of key data items appearing in that
section. The distribution values 290 are then used to modify the sections’ ranking

20 values 285.

The distribution values 290 can be calculated and modified according to
various different rules, as described below, and these are stored in the distribution
values rules store 395 for use by the brocessing module 205. (They may
alternatively of course be embedded in the process logic, as mentioned above.)

25 Referring to Figure 8, a step in generating a set of key data items for a
data set 200 is to take out words with little relevance to the overall subject
matter. This can be done using the stop list 210.

At step 805, the first data item of the first section 295 of the data set
200 is accessed and the step 810 of testing whether it is a key data item is

30 performed. Typically, the step 810 of testing for a key data item is to access the
stop list 210 in the stop list data store 335. If the selected data item matches a
word on the stop list 210, it is not considered to be a key data item.

The stop list typically consists of small value words such as articles and

conjunctives that do not tend to reflect the subject” matter of the data set 200
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step 730 of outputting or storing the summary, according to processes well

known in the art, nay be perfornmed. 30 Under the steps of Figure 7,
the summary of e exanple data set 200 will consist of segd d 7,
nanel y: 6%9%436% ght was clear. 7. | counted the stars tﬁ'{adt'lgﬁﬁggsa)tlm 19

This is- because each of these sections 295dave ranking values of 1 and 2.
No ot her sections 295 are included as all of the renmaining sections 295
have the sane ranking val ue 285, nanely 0. 5 According to further
enbodi nent s dieingu semdhdrisedweg ovhels swit aet”" 296redf "they"ddhas’s etwhee" mdat"he
I ncor porated J.ntQ thet summary. Such enbodi ments have the advant age of
generating a é"um%?'f‘ 535 that is based around sections 295 contai ni ng
target data itens aNHewsha datdtemadees homatceany overd2 On thie $tbp I3t 05 ¢her 00

whi ch serve to plac he summar 35 10 .into context with the erall
by Bor mat ¢ dhe 6t Rabl SEnae e fatadomInghe ceh el Koy Abtaslenior 3 d, e key
Val ues Fi ggr efatd iteth stdfe 38048 paHbrREd.t Thid i3 HRAE LS adtharndrithhh8drvBsRe idiRIY
enabling the ranking values 285 to be nodified in accordance with

context ual 1 tBeisapuPMESOIR WhichirachaAasa dem s, logatgd: fasfingtapce By Asseeiating s
gener at ed forthg%p o(gﬁ ﬁeﬁ@?ZZd‘%h%ﬁio‘nt Gososgdg relatively strongly

related to the overa subject matter of the data set 200. Each section 295
is reviewed to obtalhe steh §20 lodt chackingl fer 290 endi of thef Hatat set 1290 is then

proportion of ta.dte rhng in that ' T [ L hutdon
Vel es 260 aret (B et iibaBap e\ hisibel 8 nexE St er Gné ikl 4 S08%
The di st r nOutbeoaiccessedfrodOtheadata bet sl 86581 eTheastbpn®ti0 faf dderstifgionyda kgytdata

various different rule as d | ped bel ow, and these are stored.in the
i st 11 but | on A 28 i the Sef il 1065100 168 k6] Heie Hado e Kay SRR e stiee
(They may al t3B0Vatd tehyrepéate@$656adtEn@itRAs fdn Oniith®e BndCsiSthel di@ih Get 200 is
nment i oned above.) 25 Referring to Figure 8, a step in generating a

set of key dde&hedens for a data set 200 is to take out words with little
rel evance to the OVii@lepBaY SCLalfMblic] a distiButici vale S EacH SeBfloh P95ShRe

st 210. 15 data set 200 is then performed, in relation to the key data items 225. This
calculation of distribution values is more fully described below with reference to
Figure 10.

Alternate embodiments can identify a set of key data items 225 in

different ways and thus arrive at different distribution values 290. For instance,
20 additional steps are described in relation to Figure 9.

The purpose of calculating distribution values of key data items is to
determine those sections 295 that reflect the subject matter of the selected data
set 200 as a whole to a greater degree than other sections 285. Those sections
295 that more strongly reflect the subject matter of the data set 200 as a whole

25 may then be incorporated into the summary.

The distribution value 290 serves at step 840 as a mechanism for refining
ranking values 285 and aids in the selection of sections 295 to be included in the .
summary. Refining the ranking values is more particularly described below with
reference to Figures 10 to 15.

30 According to the example data set 200, the target data items are "night"
and "star", The process of Figures 7 and 8 then produces the following key data

item set 225 with ranking values 285 and position values 280:



At step 805, the first data itemof the first section 295 of the data set
200 is accessed and the step 810 of testing whether it is a key data item
is 30 pe Of B 6k3 Typically, the step 810 of testing for ap@ycesi@ailidemis
to access t%e_s Op list 210 in the stop list data store 335. If the
selected data item matches a word on the spop list 210, it is not :
considered to be a key data item The stop list typically consists of small
val ue words such as articles and conjunctives that do not tend to refl ect
the subject matter of the data set 200 JYable3ejng summarised, eg words
such as "it", "are", "they", "has" "where", "at", "in", etc. etc. Wiere a
data item does not match any words on the stop |ist 210, then the step 815
of storing the data Sectioni n t hBarsdng of kiégy Batalteme@25225 in the key 5 data
itemstore 350 is pﬁ;forrred. T{)ils L@done in a manner that serves to

i dentify the section 28N n whi'8He@8h data itemwas located, for instance
by associating the keygl28@ itens 225 with position values 280. The step
820 of checking for the end of .the data set 200 i.s then perforned with a
negative result causling the neQt data it%#h 8% M data set 200 to 10 be
accessed fromthe daja set stope 355. Thgagtrhat, kidgde,imentifying a key
data item 225 and the step 81 5 of storing the key data itemin the key
data item store 350 &re then r@peated fodoeHEk M8t data itemuntil the end"
of the data set 200 4s reachedg The step.83go8fsdiahfael ating a distribution
val ue for each section 295 in the 15 data set 200 is then perforned, in
relation to the key Sata itens0225. Thi smetlftagrati on of distribution val ues
is nore fully descri%)ed bel ow \1\/| th ref er(ﬁigﬁp ctlé)arFi gure 10. Alternate

enbodi ments can identify a set 'of key da I'tens 225 in different ways and
thus arrive at diffeyent distrebution vattwere@8tars highti nst ance, 20
additional steps are_described_in relatign to gi ure 9. The purpose of

cal cul ating distribu®ion val ue® of key da?%s?tt ?1‘8 is to determ ne those
sections 295 that reflect the subject nmatter of the selected data set 200

as a whole to a greater degree than other sections 295.. Those secti onsf E95
that nore strongly Figure® detpils &ysH)es stensavbich cap ke usegbipgengratiigoa set gf key

whol e 5 data items 225. The primary differences between Figure 8 and Figure 9 is the step
920 of stemming key data items and the step 945 of deleting duplicate and
singleton key data items from the key data item set 225.
The step 920 of stemming key data items has the effect previously
discussed in relation to Porter's Algorithm of reducing key data items to a basic
10 form. This step provides increased accuracy in calculation of distribution values
290 in that various grammatical forms of key data items such as nouns, adjectives
and plurals will each form a match with a specified target data item thereby
increasing the ranking value of the section 295,
Duplicate key data items are those which occur more than once in a
15 section 295. The step 945 of deleting duplicate occurrences of key data items in
any one. section 295 of the data set 200 from the key data item set 350 may be
counter-intuitive at first sight. However, it has been found that sections with
several different key data items 225 can be more relevant to the overall subject
matter of a data set 200 than sections with one key data item repeated.
20 Singleton key data items occur only once in the whole data set 200.
These are also deleted from key data items.
Applying this process to the processed data set 200 in Table 3 above

results in:



25 may then be incorporated into the summary. The distribution value 290
serves at step 840 as a nechanismfor refining ranking val ues 285 and-rai ds
in the selection of sections 295 to be included in the sur Eﬁ i ng
t he rankiW@ 99/47088s i s nore particularly described bel ow wi W%‘P ir‘}@e to
Figures 10 to-15. 30 Accor di ng toz%he exanpl e data set 200, the

target data itens are "night" and "star" he process of Figures 7 and 8
t hen produces the follow ng key data itemset 225 with ranking val ues 285

and position val ues 280: 21 Table 3 Sabld #n Ranking ~ Key Data
Items 225 Position Val ue 285 value 280 1 0 cat, sat,
mat 2 0 mat, mat, kingdom mat 3 0

dog, sat, mat 4  gection O Ranking = CRéy Ddeditemdta2gmat S 0
mat, floor 6 1 ni ght, clear 7 2

counted stars ni ghtPQ§iﬁ°n Valug 285 dog sat floor Figure 9 details

further steps whi cr\{‘? used in generating a set of key 5 data itens
225. The primry di erences between Figure 8 and Figure 9 is the step 920
of stemm ng key dath itens an@ the stepc@4Sanfmatel eti ng duplicate and

singl eton key data jtens fronht he key datg item set 225. The step 920 of
stemm ng key data iTens has the effect m viously discussed in relation to
Porter's Al gorithm®f reducing key dat adog.eqm, imata basic 10 form This
step provides |ncreased accuracy in calculation of distribution values 290
in that various grdhmatical arms of kef}a"clgf’ﬂ' FiteMsuch as nouns,

adj ectives and plurgls will egch formapgtfigorvi th a specified target data
itemthereby increasing the ranking val ue of the section 295. Dupl i cate key
data itens are thos® which ocdur nore tR@Atonce in a

7 2 night
8 0 dog sat floor

Note that this embodiment assumes that the position of data items within

a section 295 is insignificant. Note also that duplicates of "mat" have been

eliminated from section 2 and that "kingdom”, "counted" and "stars" have all been

10 eliminated from the key data item set 350 because they only occur once in the
data set 200.

The ranking values 285 of course remain unchanged at this stage.

Distribution Values

16 Figure 10 is a flow chart of the step 830 in Figure 8 for calculating a
distribution value 290 for each section 295.

For each section, it comprises a number of steps, namely step 1005, step

1015 and step 1020, which together comprise a loop for accessing in turn each of
the key data items stored in the key data item store 350.

20 This loop bounds the step 1010 of calculating a first score for each key
data item. This first score consists of the number of times that the key data item
of consideration occurs in every other section 295 of the key data set 200 apart

from the current section 295. (Of course, where duplicate key data items have



1 5 section 295. The step 945 of deleting duplicate occurrences of key data
itens in-any one section 295 of the data set 200 fromthe key data item set
350 may b -intuitive at first sight. However, it ha d

t hat sectia'o(?gd_}%ﬁ several different key data itenms 225 Can?g@ﬁﬁiépfgﬁqg
relevant to the overall subject” matter of ggdata set 200 than sections with
one key data itemrepeated. 20 Si ngl eton key data itens occur only
once in the whole data set 200. These are also deleted fromkey data itens.
Appl yi ng t hi Pegpodeisted; B e sprro O45s chedfitsh ssere ZRONOY bEabigheB thawvthe total
results in: e ; et 10 Ranki ng Key Data Itens 225
Position \751 ue r%ge@éﬁﬁfﬁ% 61]18’) 0 ~cat, sat, mat 2

0 mat 3 Once the stef 1010 of calculdiing aSabst scome fdr each key datdlitem has
cat, dog, sat, Im . . mat , or, 1 '
ni ght 7 been Ear?ormed for thehiq&ﬁt[ sgction, steps 1@&, 10(‘?0, 101&0@“9aﬂ°?90€f@ 5
Not e that Bhirepeatbddomedth AlseGEentisBation btRpeWn).ON of data itens within a
section 295 is insi_ﬂ}nificant. Note al so that duplicates of "mat" have been
el i mi nated from sect®RroFess dhem dpovas pgdanperforay the sier AR5 of galeulating a

all been 10 dfiétriBufien Sdider 290 tbe k&Y sH&ich 2b8M $Rls i§§%rﬁ‘?ﬁr@ﬁsﬁy S0fniA ,'n¥or

occur once in the data _set 200. The ranking values 285 of course rena
unchanged at @@shsestion@95pthy firshgeoren of gagk key dgta item in thg gactiori@96s a fl ow

chart of the step 8%_% astibeviué Yoo AdieXiHe Fuftbdl §F LR 4127 043 U #3230

for each section 29
10 key data items of a section 295 occurs in other sections 295 of the data set 200,

the assumption being that the more frequently a data item occurs, the more
important it is to the subject matter of the selected data set 200.

Table 5 shows the results of applying the steps of Figure 10 to the

example data set 200 of Figure 2. It results for instance in the last section 295

15 having a distribution value of "6" because "dog" occurs twice elsewhere, "sat"

three times and "floor" once:

Table 5
20 Section Ranking Key Data Items 225 Distribution
Position Value 285 Values 290
Values 280
1: 0 cat sat mat 8
25 2; 0 mat
3: 0 dog sat mat 9
4: 0 cat dog sat mat 10
5: 0 mat floor 5
6: 1 night 1
30 7: 2 night 1
8: 0 dog sat floor 6



For each section, it conprises a nunber of steps, nanely step 1005, step
1015 and step 1020, which together conprise a |loop for accessing in turn
each of t ata itens stored in the key data item stor

This | oo w@@ﬁﬁﬁggt he step 1010 of calculating a first scor é’%@é&ég’iﬁ“’key
dat a item This first score consists of t nunber of tines that the key
data item of consideration occurs in every other section 295 of the key

data set 200 apart fromthe current section 295. (O course, where
duplicate key dataTheestmovieastep 10 U3 obealtutiingt @dirstascdra fot @ach4ey daha itdrh St

score cannot _be higher, than t t ot al nunber o sections us one.) Once
She ot oo™ O g Do SE ek A BiterPtmenttie PRGN AR N9 BUm A6 oAl HED SR S
performed fotimdsethbi éséh RO HheiiterfitoeBarsliBQhe kd) Hata tEhS sBDksdBAB. are 5
repeated for each S_Lfl] uent, section_ (nat shown). The process then noves on

to performthe ste istripption (vaiies: 29Q) fer each pegtian @8 thanwsedde medifedbe
section 295. rdikifg vauegnhsranaokhevem.mmémmﬁﬁg,ﬂ kb@n 295, the first
scores of each key data itemin the section |str| bution val ue
290 reflects the ndiBisallnf atnureker phseetions 895t wil beve Kby shmen rarking vafuea
section 295 U t

assunption bgﬁ%ggt z‘a:tg th € m)reﬁ* 85'@8ﬁ??n%teggfggh%Zor%stgécnﬁ:?rgqertqﬁgta%er;edata

i mportant i titemstio thhesebutgcbs&cﬂmtzsﬁ dhe tdistribafi@cvaldesl 200 seede 29@8.mdsdure 5

shows the regult th te of Fi 10 to t exanpl e data

set 200 of F?%fu?rgeréng ﬁ?&’?esfﬁﬂf’gs 1?28?’ ‘?’ﬁéf'&%ﬁ%’"?ﬁa'ﬁﬂﬁg value 28%.¢j on 295 15

having a 1 stri butione asprogctoto LﬁdeﬂﬁaauuSﬁlbudi@ﬁ val§esUuR S0 ttdl B i) iﬁ%@ﬁl&ng

"sat" three ti rres ggg "floor" once: Table Secti on Ranki n
5

Key Data |t eNglugs is tqydiyide heagho i %@rttq"owa'"e ¢8Puby 2tem, or one hundre
\S/alzges 290 V%H@f%vgrg@s Japgropnate) € that ?ach dist@butitt vARk 290 is reduced tg a
0 gggn'@éyalhlﬁt which can then be added togeagh ranking valug. cat dog

sat nat In the présent example, this produces:
16
Table 6
Section Ranking Key Data Distribution Modified
Position Value 2856 Items 295 Values 290 Ranking
20 Values 280 Values
1 0 cat sat mat 8 0.8
2: 0] mat 4 0.4
3 0] dog sat mat 9 0.9
25 4. 0 cat dog sat mat 10 1.0
5: o mat floor 5 0.5
6: 1 night 1 1.1
7: 2 night 1 2.1
8: o dog sat floor 6 0.6

30



5: 0 mat fl oor 5 6: 1

ni ght ' 1 30 7: 2 ni ght
1 8: dog sat fl oor 1flgove
step 1010“6 9éc?g| culating a first score for each key data |tem may @

calculated in a different manner, nanely aspghe sum of the total nunmber of
tinmes that each key data itemoccurs in the key data itens set |ess one.
The distribution values 290 for each section are then used to.nodify the 5
ranki ng val uedPatadtenySecond Sporenpdi fy t he summry produced. Typically, a
nunber of sections cause
t he ranki ng val ue |§F9§'Hw: init é%gﬁ%\%gﬁgﬁg#ﬁhhe Ut ea!%#ﬁ ea;rygeglcgafg i3 8aond,
the sel ected sscotd tar @5, keyhdatdi isern itbatt may bealrmeﬁpdi%dsueto/et@ssao ref FEiguiire 8.

for orderin sections 295 .w th the r.anki ng .val ue 285.
One approac% t s AR S TS AT LAY §d5§8h?5ﬁsﬁﬂgﬁ'?‘§f‘ Yﬁ@e? égQi ¢fgeach
val ues 285 5s s‘ectldn V29I esicliatids tabobelt bromMmaal Bee ud8d Bypdrately Ol @aRtuldtBdhew

(what ever a ';J)rl at e éﬁ t hat each distribution value 290 is reduced
to a deci rral \fﬁ‘? pution, valHe 280 hen be added to each ranki ng value. In the

present exanple, t h'ﬂweplg?gé%ﬁs ‘of LPigh ?@' 1 6re??§§én‘?§‘ an alﬁffl'ﬂgfengnea %(eXf %0
0

Distribution Modified sition aue 28 ltenms 295 ues
Ranki ng 20 valisteButigpof key data items within the key data items set. VaI ues 1:
0 cat sat vith . t
4 0.4 3 THE%rocessoof ﬁ'lgure 11 co(rJ'xor'régns%ts2\/\lrrtEl A fhe step @?05 of retrlevm@_rrtgle
25 4: 10 set ®f key data iterosit226ofrosatherhey datd @tem store 350 @nd:then proceedsO
Tit f1oor 1.'clflwf:x,:.gll'sx a number ofzcaq{:aagbn stepg; Bﬂ?‘eﬂi’ steps 1110, 13'1%hgnd 1120 befare
8: O proceeding thrdagh Sédntfdl 86p testsOthat ensure thdt Ghese calculation steps

1110, 1115 and 1120 are performed on each key data item.

The calculation steps 1110, 1115 and 1120 operate to calculate the

15 second score for each key data item. This second score is identical for each
occurrence of a key data item in the data set 200. Accordingly, it need only be
calculated once for each of the key data items in the key data item set 225. In
step 1120, once it has been calculated the second score is assigned to each
occurrence of the key data item in the set 225.

20 The second score is calculated as the greatest separation between
occurrences of the key data item in the set of key data items 225. This is
calculated by first performing the step 1110 of identifying and retrieving the
highest position value [assigned at step 515 of Figure 5] and the lowest position
value of a key data item in the set of key data items 225. This is followed by the

25 step 1115 of subtracting the lowest position value from the highest position value
for the selected key data item.

Figure 11 is similar to Figure 10 in that an operation is performed on each
key data item which operation refers to all of the key data items in the set of key
data items 225.

30 However, the control loop in Figure 11 is different to Figure 10. It can be
a more efficient process than Figure 10 depending on the specific implementation
and method of accessing the set of key data items in the key data item store 350.

The control loop step 1125 tests for the end of the key data item set 225,

for instance by looking for the presence of a next data. If the result is positive,



30 25 Data Item Second Score Figure 11 is a flow chart of the additional
feature of calculating a second score for each key data itemthat may -be
incorporated into step 830 of Figure 8. This second score ’t;hen be used
to nodi f yYWOPE483t ri buti on val ues 290 of each 5 section 29% ByuiRy
above or may be used separately to cal cul aj new di stribution values 290.
The process of Figure 11 represents an alt@rnate neasure of the '
distribution of key data itens within the key data itenms set. The process
of Figure 1ltisgnremneest Wey ddthatem @9 selbdteddf If ehe isevomy) sttre A4s akeidyobekey

data itens 225 fromthe ke ata itemstore 350 and then proceeds through a
nunber of caPelghiatedisten éaépijﬁ%meyseéﬁfé key $3ta e AU 4o The @cauireRce of an

proceedi ng t iAwall kOPHae] iteRPh hESTeSiolfdecht® W9 bhake [HARS Bef 200! tAéh We
steps 1110, 1115 and 1120 are perforned on each key data item The

cal cul ati on Pregess retwgns 19 mterid 261 3 lagkefosta next dataciiem: e!ft the selected data
score for ga i i o e aksael Lcal h

scour rence ofonl e RbEhAVCT bedde pite Hn g sse) REhE 1B sriY 1 PG LIS
only be cal cahdtld@Qoon the selectadikeyfdatidekey data itens in the key data item

set 225. In step 1 n if..ha C of.e.l
assigned to each oﬁég}eansgg)%% tﬁgeﬁgg%éa@éﬁﬂ%gkﬁgr?tt%}%egggg& g%éq {ﬁ)tﬁes key
The second sdatxitemisdedm thalegdmple dita sgt @00 SRefeajry &t Table e tthisgaroduces for
occurrences of the key daja itemin the e%ﬁof key daja jtens 225. This . is
cal cul at ed bPSTRTGE 2 SESANGH Hate Of reven &5 the Kevslats Hemy 175! FBCaEPSMS Mg
the hi ghefd Be&tidd Prandabstein[saefibs 8¢ dvifH 8 ThiAls 3 1dyuaflingigure 5] and the

| owest position value of a key data itemin the set of key data itenms 225.
This is followed by the 25 step 111 5 of subtracting the | owest position
val ue fromthe highest position value fofaffg sel ected key data item
Figure 11 is simlar to Figure 10 in that an operation is perfornmed on each
key data item which operation refers to all of the key data itens in the

set of key data itefﬁged%%asit 810 second'dQURver, the control loop in Figure
I 70 1t TR 8e

11 is different to gure
15 ~ cat 3
sat 7
mat 4
dog 5
floor 3
20 night 1

Once step 1125 has been completed and the second scores have been
calculated for each key data item, the step 1140 of using the key data items to
modify the distribution value 290 of each section 295 can be performed.

25 This may be achieved by summing the second scores for each section 295
and using the resuit to further refine the ordering of the sections 295. This may be
in addition to the distribution value 290 calculated in Figure 10 or it may be used
instead of this distribution value 290. For instance, referring above to Table B, the
second scores for each section could be added to the first scores to give the

30 distribution values 290 prior to division.

The advantage of using second scores is that it can be the case that key
data items 225 are more relevant to the subject matter of the data set 200 when

they re-occur far apart in the data set 200.



a nore efficient process than Figure 10 depending on the specific
I npl ement ati on and net hod of accessing the set of key data itens in the key

dat a item‘?é%ﬁm@go. The control loop step 11 25 tests for tlk@rlég?'a/ﬁfuﬁ he

key data item'set 225, for instance by |ooking for the presence a next
data. If the result is positive, 26 thempzhe next key data itemis
selected. If the second score has al ready been calculated (step 11 50) for

the sel ected keé data item due to the occurrence of an identical key data
itemin a pre 18Ol he data set 200, then the process
returns to step 112%: I ' I

Fidte Pfd’heia% a?idpcﬁcfgﬁl tg%zﬂ thi€May' be iftrsdratid fdo g@&lﬁ"féo

I tem does not have a Second score, t process returns to step
10, 1 1 15 ancf Figuz@ 8nThéeteps| dataital indigurat B2 caleulateralylahierfos leevls sebon 295

xampl o dat o S0 Bk’ B5uBafier Fepdstil; e dstbebidR ik, 807, It MRale e Ao

second scorg edjusevent Veluetdid isaalcladtad idsing treafitst Iindcsecohd Geotessior idagh kel

10 section 1 and |ast in section 8, wth 8 mnus 1 equalli . Jable 7 ke
data item %%HG"‘S@BB@ %grd score for %agp key datasltem cglcal!gt%tganger tﬁe step 1210¥
mat of Fisﬁuréqg. 5 floor 3 20 ni ght

1 Once step 1125 has been conpl eted and the second scores have been

cal cul ated for each Ty peraess|afefiguind Zalse hasows cgairal laaps. kelheddirst loop
| tems to nodi fohslif3g ﬂihfrftrﬁé Qtrgad ﬁ’gm%f%:&?%ir@f a 4AFE s26fe! s Pbrfotmed?or Bach key
hi's y y r

perfornmed. 25 e achieve sunmm ng the second scores
each sectith 205 itath ofithe date sete200tandotHeusedond gantiohdoaphensurds thatythef stepe

oL 2, AN s LM SR B i, oo

calculated in gure I NS

val ue 290. For i nst aiteeprocedsof Figgreabd cenintentablveitibthd StepsE2081df accdssing the
each section could be added. t tpe first Eggres to give the 30
J the; 355,

di stribution JEFLKERY TR §t FPSYYh

The first loop is then commenced with the step 1210 of calculating a third

15 score for the selected key data item. The calculation is performed by identifying
every pair of sections 295 in which the key data item of consideration co-occurs,
subtracting the lower position value from the higher position value for each of said
pairs of sections. The result of the subtraction for each pair is then divided by the
second score of the key data item of consideration. Each of these values is then

20 summed for the key data item of consideration, resuiting in the third score for the
key data item of consideration.

Once the third score is calculated for each key data item, the second
control loop is entered, which operates so as to calculate the first adjustment value
for each section 295 of the data set 200.

25 The first adjustment value for each section 295 of the key data set 200 is
calculated at step 1230 as the sum of the third score of each key data item in the
selected section 295.

The above process may be better represented using the following pseudo
code:

30

for each section S
set its adjustment value to zero
for each key data item

for every pair of sections (i, j), where i>j, that the key data item occurs in



fr — -

The advant age of using second scores is that it can be the case that key
data itens 225 are nore relevant to the subject matter of the data set 200

when t hey - far apart in the data set 200. 27 Adj t Val ue
Gener at i o#@?azﬁﬁg‘r 12 details additional steps that nmay be iﬁ%%gﬁgq,%?egd into
step 830 of Figure 8. The steps detailed iﬂ?Fi gure 12 cal culate a val ue for
each section 295 that may be used for adjusting the distribution value 290.
It is called the first 5 adjustnment value and is cal culated using the first
and second scores for eadth(ikgySdias she adjostnsend valuesi afdestioniscs, land spach key

data item cal cul ated under the step 1210 of Figure 12. The process of
Figure 12 also has two control |oops. The first | oop ensures that the step

1210 of cal cul ati ngFer tihé iplirses@Ecof sheP@bb@d Peeudd® icotd Cahdk fllowiheg! descrigtm Of
t he data set ,20Q0 and the Egcond control |oop ensures that the step 1 230 of

cal cul ating t P8 fTeaS SagP0d SARR anch'\Y8" inaeans digkyibution ¥alugdch section 295.
The procesg of Figure 1 2 commences with the step 1205 of accessing the
first key data itemin the first section 295. The first loop is then
comrenced with t he Refesing2hagkoto Tabled abovey consider $etton Scofr thef example data

sel ected key toahte The, C u I QQ_ 1S rfo by i .dent ifyi ev
pair of sect isggsé’%%'S ?Remﬁﬁh&{tﬁeh%y @oaéah?a? e%1 %%E%g'gn}s’/?ddgrgﬁi%ﬁ 6%—‘ ocﬁﬁ%s,
subt racti ng tdesutrenes ophbdng”iiorsentdngees B3rand 4 leentribylbes: position val ue for
each of said pairs of sections. The result of the subtraction for each pair
is then divided by the second score of the key data item of consideration.
Each of th@se val ud8-3)% tther4y8 sunmeed for the key data item of
consideration, resulting in the third score for the key data item of
consideration. Once the third score is calculated for each key data item

the second control RepREtihg tRedeCsSFatidhy fop tRESYAHE 3 & ‘ﬁbo?agfé'tﬂzsg%h% firde

first adjustnment value for each section 295 of the data set 20

The first adjafitstpapt valuedor Sectiane® asecti on 295 of the key data set 200 is
calcul ated at step 1230 as the sumof the third score of each key data item
in the selected section 295. The above process nmay be better represented

usi ng t he fOI‘?'@V\? ng ms&@& + (8-1)/7 + (8-3)/7 + (8-4)/7 + (8-5)/3 =5,09 (approx)

“dog” “dog” “sat” “sat” “sat” “floor”

186
The result of this process is, like the use of the second scores described
above, that links between words in sentences widely spaced through a data set
200 are favoured. It is assumed that wide spacing indicates that a concept
contributes more significantly to the subject matter of the data set 200.

20 Figure 12 is concluded with the step 1245 of modifying the distribution
value 290 of each section 295 using the first adjustment value. This may be
performed in a similar manner to the step 1140 of Figure 11 for the second scores
of the key data items.

Figure 13 details additional steps that may be incorporated into steps 820

25 of Figure 8. The steps determine a further distribution pattern for the key data
items of the data set 200. This further distribution pattern is measured using a
second adjustment value,

Figure 13 comprises a control loop to ensure that each section 295 has a
second adjustment value calculated.

30 The calculation of the second adjustment value commences with the step
1310 of accessing the first adjustment value of the selected section 295 and the

step 1315 of accessing the distribution value 290 of the selected section 295.



code: 30 for each section S set its adjustnment value to zero for each key
data itemfor every pair of sections (i, j), where i>, that the key data
item occ ' 28 add (i - j)/Sd to the adjustment val uepe; ns
s[err] alr:g%sd[syekrr] (For the purposes of the above pseudo code airzl;gg?&ﬂtl %wi ng
description, "Sd" neans second score and 94" means distribution value.) 5.
Referring back to Table 3 above, consider Section 8 of the exanple data set
200. The key data |tem "dog" has a second score of 5(=8-3).. The .

occurrence of "dogThe sesend afistmentaylug is thery rajaulated apstep 1320 b(VBdiQ)dilEg+

(8-4)/5 =1 &eﬂﬁ@?ﬁ&hgﬂnéﬂe\?ﬁu@9€ﬁﬁé bQikie FO8t JMeVmétﬁgug?f&alu o.floor”
as

yields the first adjustnent value for Section ('8 /5
+ (8-1)/7 + (8- B)'S‘prefeFal(le-tn)UETform+t?(8n§9m@lsatlo5 s@othat genger) sehtierges do
"dog" " 15,.The esul t o
this pr ocess s&étl Pice O{thonaﬁag h'?h?rhsecoééesg%hnadn éed'gg'z:cﬁsbeg Qﬁob

| i nks bet ﬁeethamdrMng rhyséwdm‘roemlempdea‘hryeapml&d tbhiiwjdgb by Vgtatorrect 200 ar e

favoured. It is a \mad t hat vn de spacing indicates that a concept
contributes nore sPPRVINGHS 19 the,exararle dafaget 429 ppd fetertmsatdﬁtgar%étabme.

20 HeHRdcBnd Adjus1RBRECYaI0e dorddchioh Beis Tafuidkéd as0f nodi fying the
di stribution value 290 of each section 295 using the first adjustnent

val ue. This nay be perforned |n a simlar manner to the step 1140 of Figure
11 for the second % é data items. Figure 13 details
addi ti onal steps t at may e i he rporated into steps 820 25 of Figure 8.
The stepdOdeterm ne a further distribution pattern for the key data itens

ZLCLES gg} 33'[Srer;[3nt2085| Ry 51;35'%:[ Qﬁé djllstn%atllct))#t\}a ue th(S[ Ei‘é nmlogmrégag‘l;r%% ggclchn% 2
adjustment value.

One method for this is to replace the old distribution value 290 with the
second adjustment value, though other methods similar to those detailed above in

18 relation to Figures 11 and 12 are also possible.

Figure 14 details additional steps that may be incorporated into step 830
of Figure 8. These steps define a skewing value for each section 295. The
skewing value of each section 295 is used to modify the distribution value 290 of
each section 295.

20 Figure 14 commences with the step 1405 of accessing the data set 200
and section information. It then proceeds with the step 1410 of identifying super
groups of sections 295 within the data set 200. The super group may take
various forms, for example where each section 295 corresponds to a sentence
then the supergroups may be the paragraphs of the data set 200. Alternatively,

25 where the sections 295 are paragraphs, then the supergroups of the data set 200
may be pages or chapters of the data set 200.

In the example data set 200 of Figure 2, a supergroup 1 comprises
sections 1, 2, 3, 4 and 5 and a supergroup 2 comprises sections 6, 7 and 8.

The skewing value is assigned to each section 295, at step 1415,

30 according to the position of the section 295 within its supergroup, with earlier
sections 295 being favoured more highly.

The preferred scheme is:

section 1: skewing value = 1.2



Figure 13 conprises a control |loop to ensure that each section 295 has a
second adj ustnent val ue cal cul ated. 30 The cal cul ation of the
second ad'w&}%@&s val ue conmences with the step 1310 of accessing the first
adj ust ment" va of the selected section 295 and the step FSAI/GB01119
accessing the distribution value 290 of t sel ected section 295. 29 The
second adjustnent value is then calculated at step 1320 by dividing the
first adjustnment value by the square root of the distribution value 290. It
is preferable to peeé¢tiom2t hiskemdmgrablueatiloh so that | onger sentences do not
get proportionatel L ghgr scaores than shorter sentences. It has been found
5 that dividing by#%lt’(g]g ﬁ?ﬁe]’v"ﬂﬂﬁgf"aeﬁ preferred results to dividing by
Wi al one. Appl yi ng stéticn 40 tskewsxqoBlue Hateeset 200 and referring to Figure
5 above, the second, adjustnent value for section 8 is cal cul ated as:
5.09/[err]6 =2.08 F&‘bprox). 10 At step 1325, the distribution value 290 is
nodi fied iy the second adjustnent value. One nethod for this is to replace
the old distribution value 290 with the second adjustnment val ue, though

ot her nethods si ni ITAe digribuder value29Qaf aach/sedtion1295 isclhaniredified Boeprdieg 11

and 12 are at$thd?9%s AR of; : ' It 1.0 t hat be
i ncorporated into step 838 g@“%ﬁég%agﬁ%stfg’qg{ayﬁsi%ﬁtﬁgggkes R Vi v al ue
for each section 2¥¥hergithe ekbaidimentadfuigare B3 shuseectdr ahe 28Fribtidnsedlud 290
nodi fy the dj AUt & Of . 290 of .each .section 295. 20 Figure 14
conmences Wi Pﬁg%ﬁg%s ’e%eﬁhg‘gg\g '38@'@&%‘%@" 'FI?«?”JBHPE ‘set 200 and section
informatii®h. It then proceeds with the step 1410 of identifying super

groups of sections  WhEhi gt data set 200. The super group may take
various forms, for qu(grﬁ\%é Wll%e éﬁ’é’%‘f’?"secti on 295 corresponds to a sentence

then the supergroups nmay be the paragraphs of the data set 200.
Al ternatively, 25 \anere the sections 295 are paragraphs, then the
super groups of the Har@lugd-Ois Hegd BE thadkawing valupthecausst sertenciaBaisstbe

200. Tn the gyRI@drent M helselll Slipdrb@ip%2he AatRRARUP 1 conpri ses

15 This skewing operates on the assumption that the most significant

information in a paragraph is often found near its start.

A similar skewing value may also be applied to each supergroup of a data

set 200:
20 supergroup 1: each section is multiplied by 1.2
supergroup 2: each section is multiplied by 1.1
supergroup 3: each section is multiplied by 1.05
supergroup 4: each section is multiplied by 1.025
etc

25

Thus the distribution value for section 8 becomes:

2.18*1.1 (=2.39 approx)

30 because section 8 is in the second supergroup of the data set 200.

. Applying the steps of Figure 13 and Figure 14 vyields the following
(approximate) skewed distribution values 290:



sections 1, 2, 3, 4 and 5 and a supergroup 2 conprises sections 6, 7 and 8.
The skewi ng value is assigned to each section 295, at step 1415, 30
accor di Nngwighgidigsaposi tion of the section 295 within its supgEgERslernyd th
earlier sections 295 being favoured nore highly. The preferred schene is:
section 1. skewing value = 1.2~ 30 sectizggn 2: skewing value = 1.1 section
3: skewing value = 1.05 section 4. skewing value = 1.025 etc 5 The
di stribution value 290 of each section 295 is then nodified according to
the step 1420 of nultiplying the distri k28 val ue 290 by the skewing
val ue. Where the enbodi nent of Figure 13 is used for the distribution val ue
290 of section 8, the following multiplication is perforned: 10 2.08*1.05 =
2.18 (approx) The Saftien 1. 0Skewedddigtriputiond/alueswi ng val ue because sentence
8 is the third senyence in Epgssecond supergroup of the data set 200. 1 5
Thi s skewi ng operatés on thé assunption that the nost significant
informati & in a paragraph i1s186ften found near its start. A simlar skew ng
val ue nmay al so be gpplied tg g?Ch supergroup of a data set 200: 20

e n

supergroup 1: th secti s multiplied by 1.2 supergroup 2: each
section is nultipliged by 1.4 sogrgroup 3: each section is nmultiplied by
1. 05 supergroup 4. each section is nmultiplied by 1.025 etc 25 Thus the
di stribution val ue®for sectiloPO@ becones: 2.18* 1.1 (= 2.39 approx)
6: 1.32
10 7: 1.21
8: 2.39

Summary Length and Section Rating (fine gradation)

Figure 15 is a flow chart of additional steps that may be incorporated into

15 the step 420 of Figure 4 of producing summaries.

It commences with the step 1505 of ordering the sections 295 in
numerically descending order according to their ranking value which is followed by
the step 1510 of ordering sections 295 with the same ranking value according to
their distribution values 280.

20 Once the sections 295 are ordered, summary length data, specified by a
user or external application or, in the absence of such, a default value of summary
length is retrieved from summarisation control module 305.

The section 295 with the highest ranking value {(and highest distribution
value 290 if more than one section 295 have the same ranking value) is then

25 retrieved at step 1620 and the length of the section 295 calculated. This length is
then stored against a summary length counter and at step 15625 the length of the
summary is compared against the specified length.

| Where the length does not meet summary length requirements, the next
highest ranked section 295 is selected at step 1530 and its length computed and

30 again added to the length of the previously calculated summary before repeating
the summary length test of the step 1525.

Once the sections 295 that comprise a summary of sufficient length are
identified, the step 1530 of applying summary ordering rules is performed. These

rules specify if the summary is to be generated according to ranking value order or



~ s e

30 because section 8 is in the second supergroup of the data set 200.
Appl ying the steps of Figure 13 and Figure 14 yields the follow ng r

(apprOX| {)?%,6,;(# wed di stribution val ues 290: 31 TabI e ?C’?Eﬁ!}ﬁ/@@l%

Skewed Di's on Val ues 1: 2.65 5
1.61 4: 1.90(3) 5: ' 1. 90( 2356: -~ 1.32 10 7:
1.21 8: 2.39 Summary Length and Sectl on Rating (fine gradation)

Figure 15 is a flow chart of additional steps that may be incorporated into
15 the step REEtiQT \ﬁllgimédm‘ ofoma)ctbelstgpsﬂ:ﬁ%@rmfesrddrmgcofmbecmtms h2g%e

step 1505 of n II escendi n
according to "ﬁ]gﬁﬁf‘b ?cgn ng v'q‘ltaf %\?&15%3 'lupes ovved P 5{7 ?’ﬂ%&stthgp t%?)l{gﬂg of
ordering semutDHEIMewwmnadyesshmpeﬁmm vaI ue according to their

di stribution val ueg,,290. secti.ons 29? are ordered,

sunmary | ength dat 2% p"éB%‘?‘i‘"é‘&"b%/ "}fyug‘étr C%’?s"é"it sRCHan lapgthi when genggatingna t he

absence 06 ssuphmagy.ddhase lembddiiRett SHIHEERY thrésHold Dalug dbRVe Iveiel i Y¥ions
sumari sat i ﬁ?%ﬁont rol npdul e 305. The section 295 with the hi ghest ranking

val ue (and ¢ rgpraduced;in dheysromanno An exarele RAsushds s suMBrerz gthahav e

the same T anebAg¢as dperbentbdleaide of hd biséalte doost ep 1 520 and the |engt h
of the secti on 295 calculated. This length is then stored agai nst a sunmary

| engt h counter andABtexgmejs ofbthis maéhmbngmr@bebneusum present exgraple data
agai nst the s)sﬁ,,tg d‘é,@ﬁdd{&gﬁ SOY\E§ILI Edﬂgg;ﬁqg{th does not neet sunmary | ength

requirenents, next ionh 295 is selected at step 1530
and its Méngt h confpart sdnmlvuVSOeaigalsecan)ideZBE oist peovideagtviattof ard HiatagerVWaes | y
cal cul ated Surme%ang retsr %Bgi?'on wq the list of distribution values 290. For example,
there are 8 sections 295 in the present example and accordingly each section 295
is assigned a value, referred to below as a “Rating”, between 1 and 8, so that the
sections 295 are ordered in the same order as that determined by the distribution
15 values 290.

Table 9

Section Rating (fine gradation)
20

25

P N RN
NN W oo s =

These ratings may be used to provide summaries of all possible lengths,

30 by varying a threshold value for these Ratings, and only including sections 295
with ratings at or above the threshold.

In some embodiments, for example where detail in the summary is more

important than length, the gradation in this rating technique above may be too fine



the summary length test of the step 1525. Once the sections 295 that
conprise a summary of sufficient length are identified, the step 1530 of
appl yi ng stge@ixsrdering rules is perforned. These rules Spéfwa’&},{g“;he
summary is to be generated according to ranking val ue order or

position value order. Once the step 1540 g8 ordering of the sections 295
according to the sunmary ordering rules has been perforned, the step 1545
of outputting the summary is _then perforned. O her enbodi ments may not
consi der sect M#Ning, gemenAetail @Ak ke o)) &0 yvhichrrase. a OaEser isting swsters, as
sel ect a thregdwelided Bblé,aR8Y Be\Rbgh all sections 295 are reproduced in the
summary. An exanple of such Is a summary that reproduces a percentage val ue
of the data set 200. An exanple of this method appears bel ow using the

pr esent exanpégctmtﬁatggt c%Q.%e%gdétkb% results of Figures 13 and 14. 10

For sinplicity, C(IIOI’] I'S ;Brovi ded with an integer val ue
correspondPng to itWithosi ¢aavse iRatinpesdhieste, the diurhberbat iubiqueassrivn2AftingE o

exanpl e, ther . sectio 295 in th resent . ex | e and accordingly
each section %‘%E ?%08';93%?9‘7{8%}%5 RUmkeE 59 ﬁ?agrsf’g’ﬁ"?'@sb%l roximate ﬁét’?ﬂb/‘g /8
between 1 ancet8,ofsthet brdginaihdociedrit0BAgtRIvieH & 10WEENiRfI bP thdCsettidhs VB ardS
that determ nedg’g&!ﬁ he distribution 15 val ues 290. Table 9 Section

Rating (fine RJP ‘on) 20 1: 8 2: 1 3: 4

4: 6 5: For the 2xample verse, th& mapping fromdfide rating t Srating is: 7
These ratings may be used toppr ovi de sumr%priges of 'aT [a g‘gsgiﬁﬁagsﬁ rgrtlla Hss', 30
by -varyi néoa threshol d value for these Ratings, and only including sections

295 fine: 87654321
coarse: 33322111

giving the coarse sentence ratings as:

15
Table 10
section section rating (coarse gradation)
1: 3
20 2: 1
3: 2
4: 3
5: 2
6: 1
25 7: 1
8: 3

Thus selecting a threshold rating of 2 would produce a summary
containing sentences 1, 3, 4, 5 and 8 being:
30
The cat sat on the mat.
The dog also sat on the mat.
Both cat and dog sat on the mat.

The mat is on the floor.
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with ratings at or above the threshold. In sone enbodinents, for exanple
where detail in the summary is nore inportant than length, the gradatton in

this rati i que above nay be too fine 33 (rmeani ng i1 may
be | ost) %J\Rﬁ?% case a coarser rating system as descri bé’%"@&}fa‘%y be
used. Section Rating (coarse gradation) 5g4 Wth a coarse Rating
scheme, the nunber of unique section ratings is collapsed into a snaller
number, so that summaries of approximately 1/2, 1/4, 1/8 etc of the
ori gi nal document TFTbeagea satwon thaflbormer | mit of two sections 295) are
produced. For the exanple verse, the mapping fromfine rating to coarse
rating is: 10 fine: 87654321 coar se: 33322111giving the

coarse sentence raHbm@seasthlle;qu? R4y aectabeﬁunted SIOF ttafyet I dth Ngerh§.0arge

gr adation) 1L saggount for targit %a items, t%e Fatings of aII1 sqctipns 295 cor2\ta§1|rpguygords or3

sel ectingsa Ml’é@&hﬂ%éi rhaichNgheOfargat Veith (ilteﬁfso&kécﬁcr'éa§éﬂr§@lrﬂ’)éléﬁﬂotlﬁ Jféﬂd the

sentences 1, 3, 4, 5 and 8 being: 30 The cat sat on the nat og al so

sat on the ngﬁores of all other sections 295. In the case where there is more than one word or
phrase in the target data items, all sentences containing N+1 matches to the
target data items have their ratings increased sufficiently to exceed the ratings of
all sections 295 containing N matches to the target data items.

10 In the example data set 200, if the data items of “night, star” are used,
the rating of sentence 6 (containing “night”) under the coarse gradation system is
increased from 1 to 4, and the rating of sentence 7 (containing both “night” and
“star”) is increased from 1 to 5. Differences in original gradation are preserved
when promoting ratings to take account of the target data items.

15 In the example, the coarse section 295 ratings become:
Table 11

Section sentence rating (coarse gradation)
20

25

W N OO D WN -
W AN O =W

Thus selecting a threshold rating of 3 would produce a summary

30 containing sections 1, 4, 6, 7 and 8.

The cat sat on the mat.
Both cat and dog sat on the mat.

The night was clear.



Both cat and dog sat on the mat. The mat is on the floor. 34 The dog sat
on the floor. However, this summary has not accounted for target data

items. TowpagAysds for target data itens, the ratings of al lpcag6hdsii$19295
containing words or 5 phrases that match the target data itens are

I ncreased sufficiently to exceed the scorgs of all other sections 295. In .
the case where there is nore than one word or phrase in the target data

itens, all sentences coné ining N+ 1 matches to the target data itens have
their ratings incrESYHYe E}F?F ALY exceed the ratings of all sections

295 contai ni ng N mpheleg shPohiRe figbget data items. 10 In the
exanpl e data set 200, if the data itens of "night, star" are used, the

rating of sentence 6 (containing "night") under the coarse gradation system

i s increased from ActQuting?od tL@% atd i?&{agfn%ﬁ%%tr? frfer GnbweY Qﬂumn%ﬂhgﬁghto

"night" and "star") 1s IncCrease rom nces in orig
gr adat i onbarke predusedcthatiagooywrts rfot inoy onivt thegsarget dateciteras coturrirfg Within a

target data | . . I n.the,.examl e, t coarse_ section 295
ratings beco#réetsn%éb?&eo put itglsp; @ﬂces ﬂ'gser?{r}g’ﬁ% yrgﬁ H§°(‘f:°6‘z§?’§tew&?'aﬁ§t sidhigctr
1: 3matter of the entire3ata set 200. 2 4: 3 5: 2 25

6 Thus, sel ecting a threshold rating of

3 woul d proguZé a Ei?ﬁ?{ﬁ?@eg‘é%imﬂné? m"g{gb%@@{ti% the Javagprogragging, langiageat

sat on the nwen kReiWh ifdthe @ndaktd Sv&iRbleoforBunRiicrodyilet 96/, UBA .CIG8 widely

10 used for applications related to Internet browsers and servers. In such an
embodiment, as mentioned above, the summariser 100 may receive a URL as
input. The summariser may then request the viewer 135 to download the URL to
summariser 100. Once downloaded, the summariser may then proceed to
summarise the data set 200 of the URL.

15 Where the summary contains a sentence with an HTML tag in it, then it is
preferable that the immediately preceding sentence be forcibly included in the
summary 235. This may be achieved in a post processing step, which commences
by scanning the summariser's output to detect HTML tags.

A further post processing step is to review the opening of each sentence.

20 Where it commences with words and phrases such as "Also", "Furthermore", "In
addition”, "However" [if followed by a comma], "He", "She", then the preceding
sentence is preferably forcibly included into the summary 235,

Removal of a sentence from a data set 200 for the generation of a
summary may cause quotation marks in the summary to become incomplete. This

25 may be detected by the post processing step of forward and reverse scanning of
the summary. Where an open quotation is found, the original data set 200 is
referred to and the last sentence in the quote has quotation marks appended.

For example, assume the data set 200 is:

30 {1) He said, "The project has finished.
{2) We must celebrate our success.
(3) Everyone will receive a token gift.”

{4) The project was then closed.
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35 1 counted the stars that night. The dog sat on the floor. Accounting for
target data itens in this manner allows a sunmary 235 to 5 be produced that
accounts only the target data itens occurring wthi et 200
but it a|@§r95{32‘;<?8s this summary 235 into context with the ?ﬁ%@&?@"@é?t er of
the entire data set 200. Preferred enbodigent s nmay be built using the Java
programm ng | anguage well known in the art and available from Sun

M crosystenms, CA USA It is widely 10 wused for applications related to

| nt er net br owser s Assumingr that ¢his prodscasha snmendrg divith rsentercestint2 and 4, athev e,

t he summari [ i a URL as input. The summariser may then
request the§€rﬁ%n\%g\?p@c9§9§ooﬁre Y he URL to summariser 100. Once

downl oaded, the summariser may then proceed to summarise the data set 200
of the URL. 15 Wiere,_t he su ry.contains a sentence with an HTM
tag in it, then ifYi s'ﬁ?r%‘l“&r é"?lﬁg{rﬁ?%ﬂ“'ﬁh?fﬁdi ately precedi ng sentence be
forci bly g ncl uded(2jn W nftideeBlelrate aur dilidces§@®y be achieved in a post
processi ng step, which conmences by scanning the sunmariser's output to
detect HTM. tags. (4 fJPFWé?leﬁb@?sﬁg%@%?%g step is to review the opening
of each sentence. 20 Were it comences with words and phrases such as
"Also", "Furthernore", "In addition", "However" [if followed by a conma],
"He", "She", thenNotrether anpstded quetationcearks apthef endhbf serftenad Bl y i ncl uded
into the summary 235. Renoval of a sentence froma data set 200 for the
generation of a summary nmay cause quotation marks in the sumary to becone
i nconplete. This 25 may be detected by the post processing step of forward
and reverse scanning of the sumrary. Where an open quotation is found, the
original data set 200 is referred to and the |last sentence in the quote has
guot ati on mar ks appended. For exanple, assune the data set 200 is: 30

(1) He said, "The project has finished. (2) W nust cel ebrate our success.
(3) Everyone will receive a token gift." (4) The project was then cl osed.



36 Assuming that this produces a sutmary with sentences i, 2 and 4, the
summary produced would read as: (1) He said, "The project has finished. 5

(2) Ve mysd ofspb@Pr ate our success." (4) The project was t%&ﬁ@q% Not e

t he appended quotation marks--at the end of sentence 2. 3

Appar atus for su riging data sets, the gpparatus having: an input for
receiving a data sel gt lageded: 5 sectioni ng neans for
di vidi ng said recei ﬂ to plural sections according to .
pre-determined crit i ans GAIMS| e for each said section to
conpare data wthin the said section with one or nore target data itens and
for calculating a ranking value for the said section, said ranking val ue

bei ng dependent orAshsteoufaraurodrising datsGets itharsystens comprising: sai d sect i on;

and conpiling rrearbstd‘rgétfg&gﬁ){ H%rgF&ﬁérgnrigaig?%%%f the data set by

sel ecting one or nore”of said onhe © ording to their
respecti v ranki ngsectiboiag.mddns far dividing\saidrdatal settinit® sedtitthst éhddoricBimbaring

including a user ipput for entering target data itenms. 3. Appar at us
accor di ng td”aeﬁéieﬁﬂ N gPaipFLs E’gPﬂﬂ?tﬁd % means for identifying one or

more key data itergaldulatRit heafb Fof @@ldufiingOa raMGAg Aidlk ¥6r BadH SareLelsgned
stop list; calculating neans operable for each sard section to cal culate

one or nore SAGEAKRG Yalve depandent enthe suticamei aftsaid aemparisefisuend epr esent i ng
a different pre- %%rﬁﬂiﬁkiﬂﬁ%éfﬁéswreco%nybea%uﬁ%rﬁé&ﬁ%% abth S& By dlAnRgt

of key data itens identified in the saidsectlon;
10 one or more section(s) according to the respective ranking values.

2. A system according to claim 1, further comprising a user input for

inputting target data items to the target data item store.

15 3. A system as claimed in either one of the preceding claims, the system
further comprising:
a key data item identifier for identifying key data items of said data set;
a distribution value calculator for calculating a distribution value for each
section dependent on the distribution of said key data items in said section; and
20 ranking value adjustment means for adjusting the relevant ranking value in

a manner dependent on said distribution value for each section.

4, A system as claimed in any one of claims 1 to 3 wherein said sections
within a compiled summary are ordered according to the order of their occurrence
25 in the data set.

5. A system as claimed in any one of claims 1 to 3 wherein said sections

within a compiled summary are ordered according to their ranking value.

30 6. A system as claimed in any one of claims 2 to 5 wherein said distribution
value calculator calculates said distribution value for each section by:
determining a first score for each key data item in each section; and

for each section, summing said first scores for each key data item,
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25 adj ust ment_neans for adjusting said ranking value for each said
section according to SheetBayBedniRéplae@i d one or nore distribution val ues.
4, Appar at us_accor 3, wherein said calcu J s are
oper abl e WO 984783 at e lmmﬁ”mg’ bution val ue for each ?gﬂéé%g@?ﬁ n,
said first 30 distribution va presegéi ng a nmeasure of the nunber of
sections of said data set, other than the Said section, containing key data
itens of the said section, said first distribution value, as cal cul ated for
t he sai d secwhenejn baid Ifiystpscape of ieack key dataditeralismcalkcutdted as ithe aumbes af @imes
measure of the nunber .of sectiaqns determned for, each 38 5. .
Aopar atus. actBAYTRtR s 3 PoSigBraten aRrPurs IpDP Sefr S last Hhe. Dimbrh g Hnss
are oper abl ethekeyaddtdl itvhPoPcsiduratich s&durbin tHYsettioHof fcdhsigafationai d
section, said second distribution value representing a neasure of the
separation between 5 the first occurrence within said data set of each key
data itemgofzthe SAldshifldsQWlaifftd ihfihy SRPECLIRIE 2AB'6 WHRHEIRARE distftiRion
second distribution value, as calculated for the said section, being

propor t i onal valee caleulaten estculates wamastifiesf saididistrisdionrealugt fosmagh section by
determined f ool (el LLAMAS LU K83 HaBCRbiOhaid Qecling scorddPBERA! US
according to any ore o € preceding clains, wherefn said selecting nedns
are arrangedcdlculemahy:e a summary having a pre-defined | ength by sel ecting,
in order of decreasing r.ank, as determ ned by the rrespondi ng r.ankin

Val e, one. TSNS g1 BRSIFEN yaleofo sarS “SERET ShNe LR At HONREOANIAG i Utest
ranked saotipdsitichef ebdidttionanithisahedatfs@eahd on to the summary until the
sumary has 15 attained said pre-defined |ength. 7. A net hod for

generating a % ReCBkYetPaUIRMRISf B datases BYTorming the calylationpeh sybiaating
steps of: i)the pdsRicH VhINE ofaPe! fitBE SectfordMl AhRA! theQcdyedatH THER 0% §onsiiBratioh)
dividing said data set into sections according to predeterm ned critera;
iii) conpegduny) frem she pepitionrvales pf she dingksadtion ingahishttherikeyodatapitem of
target data één%%aﬂévr') occ galculating a ranking value for each said section
i n dependence upon FelBit come of the respective said conparisons; and 25
V) cdBpiling a custom sed summary of said data set by sel ecting one or
nore of said one or nore sections according to their respective ranking
val ues,

8. A system as claimed in claim 7 wherein said distribution value calculator

calculates or modifies said distribution value for each section by calculating a third

score for each key data item and summing the third scores calculated for each
20 section, said third score being calculated by:

assigning a position value to each section of the data set corresponding to the

position of the section within the data set;

identifying every pair of sections in which key data items co-occur;

for each identified pair of sections, subtracting the lower position value from the

25 higher position value and dividing the result by the second score.
9. A method for summarising data sets comprising the steps of :

1) receiving a data set as input to processing means;
30

2) storing one or more target data items in a target data store;
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8. A net hod according to daim7, further conprising the steps of: a)
identifyirng key data,itens within each said section fromstep ii) according
30 w@,sﬁ-,@gg,e-glgH mmg aced st ;  Db) cal cul at i ngpef/RBeffls Sai d
section, one or nore J m tl al ues each representing a pre-determ ned
measure of the distri 'keys dagg itens of the said section in
said data set; and 39 ¢) adjusting said ranking value from step
iv) for each said section in dependence upon the respecive said one or
nmore distributicn VHicQEWarigg each saig spstinp @oainst saiditatget daty wems3. wher ei n,
at step b), said one or nore pre- 5 determ ned nmeasures of distribution
i ncl ude a nmeasure of the nunber of sections of said data set, other than
the said section, &@nrealewiating leyanking veluenforoéadhhsaisiasectiec dependem wheahei n

t he correspquTmngbﬁgéih%H#pifﬁﬁl% as calculated for the said section,

is proportional to the sum ¢ val ues of said neasure of the nunber of
sections d@ternmined for each key data itemof the said section. 10 10. A

nmet hod acccrding tq,daim8 or Claim wherein, at step b), said one or
nore pre-determ ne%) r?@ﬂ?['ﬂ”@sa Sfmenacy P?Hﬁﬁ 43 si%@h?&é”&'"ﬁé’&&ﬂ"é“ﬁ'fe geadion(s)
separ ati on batwdihg foetheireSiective ahiang Qaldkshi n sai d data set of each key
data itemof the said section and the respective |ast occurrence and

wherein the corresponding 1 5 distribution value, as calculated for the

sai d sectionqg,s ProRMthb® Mkoldhd B R fouHﬂgr 3hiHrRin ftl‘ﬁ%a%lfégg_gﬁwéei‘(j%

separation determ ned for each key data itemof the sald sec

wher ei n sH? d spidragie efcopee Wroetata enscaitauseardmputs cal cul at ed as the nunber

of tinmes the key data item of consideration occurs in the data set |ess the
nunber of tinmes the key data item of consideration occurs in the section of
consi deratiorl.5 Z¥omethodtasrelainoetl aseithenionecbfidkaimzyd one0dlirtebatoMmphiding@hd 4

wher ei n sai ds ej stori,buti on value is calculated or nodified for each section

by cal cul ati i 3 sfécond

16 7) identifying key data items within said data set;

8) calculating a distribution value for each said section dependent on the

distribution of said key data items; and
20 9) modifying said ranking value dependent on said distribution value.

12, A method as claimed in any one of claims 9 to 11 wherein the sections
within a compiled summary are ordered according to the order of their occurrence
in the data set.

25
13. A method as claimed in any one of claims 9 to 11 wherein the sections

within a compiled summary are ordered according to the ranking value of step 5.

14. A method as claimed in any one of claims 11 to 13 wherein said
30 distribution value is calculated or modified for each section by:
determining a first score for each key data item in each section; and

for each section, summing said first scores for each key data item,
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score for each key data item said second scores being cal cul ated by
assigning a position value to each section of the data set corresponding to
the position _of the section within the data set and, for aitem
of the dawgggléfm”perform ng 10 the cal culation of subtrac%ﬂé&%@qﬁg&tlon
value of the first section in which the kgﬁ)‘ data item of consideration
occurs fromthe position value of the fin section in which the key data -
item of consideration occurs. 16. A method as clainmed in claim 15

wher ei n sai dwhérsirr é&jdtfirmsoméloeehsh kep datd iterhads edicalated ds the duinber 88 ithes
section by c | qul at i ird core for each key data item by identifying
every pair g‘&‘!t‘# ﬂai"@?%&f’&wst'@rmeé%t%éﬁh'ress fig n é’@@ﬁ' phtipmess
sections _sutxhéa@t/ldwa hbfn_ bpws.dﬂdrsﬁdd bedureth H siRtohUNoRSidBiARAT

di stribution value and dividing the result by the second score, summ ng the
third scores calculated for each section whereby cal culating a fourth val ue
for each 80 qgecti QNme ng I ng 9h rra.gglf | e fi St nigh val.ue

i n accordance with S'ar.ll oﬁa%t %w\'/'gf!{jjeﬂfgry eac c}sfegtgl"%% 14! t% [ X%He‘??ig gé'ufor
sunmar i si ng distriputien yaluetie calsplated o5 modifiedi for ngch isgction b\a cdruatingta seyontd
for receivi e | ved. dat a_set
into secti o% oft (i‘%[ éa&ﬁ fzey %gta ‘té%‘b sa'dp%‘%gggls%g Péé'g%c%tg}‘%hastg‘g a%ssf%“?ﬂjf"put
a sunmmary ofpdsitondedlae seteamhlsebtumntmhe;datassdtemrmipemihg cm&hé lpesigioh, of the

wherein the ne r, ocessing t a et co r|s s, either one or bpoth
o Ty e ARERRR winthe BEEY PR of Sadh Rey aS@ITem B o Hbt sty RerforTiBg
and 30 wp the daRANSIdrD bf @asﬁaamwﬂ—.eapgﬁho@fvamyoﬂ@ieafuréteé&ufaﬁqmwm%h the
recei ved data set received at the data set input, and wherein the neans for

processi ng t4eY dpte dtesref Fansidription oserrs dram the pesition yalugrof the final sectiamiar y
by means of \ﬂﬁfcﬁ%érlzeytd%w&&md&t@odstd%%ofn@&c%kéﬁ and/or by neans of

detecting a distribution of data 1tens 1 n the data set. 41 18.
Apparatus according to clai m 17 wherein the apparatus is adapted to sel ect

sections for 18!S¢€ 'R fhe ¢ mggaﬂsc@ fHES%VhQ?etﬁCQ@gd% gg t da%lﬁeltl%gns

t herein, aSS|gn|ng a ranking value to each section 1 n acco
pr esence15 malmﬂétedvmrsmodﬁxedaﬂogaacdaeteatlon ehvscalnulbﬂeg setHindoscorarfdr radh fkeyng
t he ranking algl e i n ageordanc evvmthara sece%ct ed_di lebut‘ljgcn gf key dat a
itens in the ?ﬂ&"%&/ ying every pair o tons in which key data items co-occur,
for each pair of sections subtracting the lower distribution value from the higher
distribution value and dividing the result by the second score, summing the third
scores calculated for each section whereby calculating a fourth value for each
20 section, and calculating or modifying the distribution value in accordance with said

fourth value for each section.

17. Apparatus for summarising data sets, the apparatus comprising:
i) a data set input for receiving a data set;
25 i) means for dividing a received data set into sections; and
iili) means for processing the sections so as to output a summary of the data

set which comprises selected sections thereof,
wherein the means for processing the data set comprises either one or both of:
iv) an input for receiving at least one set of target data items; and
30 v) means for generating a set of key data items from the received data set
received at the data set input,
and wherein the means for processing the data set is adapted to select sections
for use in a summary by means of detecting target data items therein and/or by

means of detecting a distribution of key data items in the data set.
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18. Apparatus according to claim 17, wherein the apparatus is adapted to
select sections for use in a summary by means of first détecting target data items
therein, assigning a ranking value to each section in accordance with the presence
5 or otherwise of target data items in the section, and modifying the ranking value in

accordance with a detected distribution of key data items in the data set.
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