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OTHOCHO: npoyyBaHe 3a HoBOCT Ha “ CucTema 3a 3snuyaHe Ha peneBaHTHa UHhopmayms,
propnTU3auusTa n BepudurkauusaTa n 3a peluasaHe Ha NpaBHW Kasycu'

MpW-142/28.09.2020

KbM uckaHeTo 3a npoyyBaHe ca NpunoXeHu OnNUCaHue, YepTexXx 1 NpeTeHUuu.
PopmynupaHn ca egHa He3aBucMMAa U ABE 3aBUCUMA npeTeHuuun.

CbrnacHo narteHTHute 1-3 NpeTeHUnn npoyyBaHETO Ce OoTHaca A0 cuctema 3a
VISBIINHaHe Ha peneBaHTHa WHMOpMauWs, NpUOpPUTU3aUMATA U BEpUPUKaUnATa n 3a
peLliaBaHe Ha NpaBHu kasycu, Bkntoysalya 6nok c HopmaTveHa 6a3a, 6nok cbaebHa npakTuka,
Onok 3a 3apanus, 6nok 3a npodecroHanHu topuguyecku nybnukaymm, 6nok 3aa macMmeauinHmu
topuaudeckn nybdnukauun, npuoputuavpaly 6nok, BEepudukaumoHeH Bnok, uHTerpaTop 3a
BEpUdULMpPaHu pesynTaTy, noApeneHn no npuoputeT. bnokose HopmaTuBHa 6a3a, cbaebHa
NPpakTuka, npogecuoHanHW puanYeckn nybnukaumu, MacMeauinHu topUaAnNYECKU

nybnukauvn, NpuopnTUIMpaLY n BepudnKaLMOHEH ca C eNeKTPOHHa 6a3a OaHHU U1 BrpageHu
npouecopu.

3apaya Ha u3obpeTeHWETo € Aa cb3gage cucTemMa, PaguKkanHo npeogonssalla
HEAOCTaTbLUUTE Ha U3BECTHUTE TEXHUYECKU PELLUEHUS, Aa e C HUCKA CeBEeCTOMHOCT U ¢ HUCKU
€KCNNoaTaunoHHU pasxoaun, ocurypsBealla ynecHeHo cuctemaTmanpaHe Ha Hbopmauus 3a

tOpMANHECKN KBanuduuMpaH nepcoHan 3a JocTUraHe Ha npasHO 06OCHOBAHO KPUAUHECKO
pelieHune.

‘-

an V3BBPLLEHOTO nNpoy4YBaHe Ce YCTaHOBWM Hanunyme Ha U3BECTHU OT
npeawecTealloTo CbCTOAHUE Ha TEXHUKATA AOKYMEHTWU, OTpa3saBally HUBOTO Ha TEXHUKATA,
KOUTO Ca NoCOYEHU B NPpUNOXEHNA AOKNaA OT NpoyyYBaHe U KOUTO He ca NPOTUBONOCTABUMMU
NoO HOBOCT Ha obeKTa Ha npoy4yBaHe, a MMEHHO.

- TW202001781 (A) nybnukysaH 01.01.2020 r., KONTO pa3kpuBa cucTema 3a aHanus
Ha ronemu faHHW, NPOrHo3vpaHe 1 BU3yanua3auunsa Ha NpaBHU JOKYMEHTU, NpU BbBEXAAHe Ha
MHopMauusa, U300pEeTEHNETO e aHanuaupa CTaTUCTUYECKM BCUYKU CbLOTBETHU 3aKOHMU,
Hapeadbu n CBbp3aHu peleHus, crnea KoeTo We nokaxe pesynrarta B npocta tabnuua, KaTto
e CNOMOrHe 4Ype3 NporHo3vpaHe Ha CbAebHU Hacoku 1 pes3ynTtaTu Aa ce CnecTu Bpeme

napw.

- CN101950310 (A) nybnukysaH 19.01.2011 r., kOoWTO pas3kpuea cuctema 3a
HOopManu3vpaHe Ha npuceauTe, BKNOYBalla cuctema BGasa gaHHW CcbCTosWa ce oT 6a3u
AaHHU 3a NpUCbAW, 3a anropuTMu, 3a Aena, 3a CbAeOHU TbIKyBaHWA, 3a 3aKOHWU U Hapeatu u
HOpMUpaHe Ha npucwLauTe.

- CN1707487 (A) nybnukysaH 14.12.2005 r., koWTo paskpuea MEeTo4 Ha U3KYCTBEH
MHTENEKT Npu aHanu3 Ha pasnu4yHn BUAOBE NpaBHa MHMOPMaUUs, cnep KaTto noTpebutens
BbBeAe OTHOCUTENHa WHMOPMauus 3a akTu Ypes cneuvaneH xapayep u copTyep,
pascbXaaBawmAaT KOMMNTbP U3NCKBA HeobxogumaTta wHdopmauus B 6ubnuortekata Ha
3HaHWATa, 3aBbpLIBa aHanu3a v nNpeueHkaTa B npasunara 3a npenpaTku, KOUTo nporpamara
onpeaens v Bpbulya pesynrarta B cneunanHa upma Ha notpeburens




HOBOCT

B HUTO eauH oT HaMepeEHUTE Npu NPoy4YBaHETO AOKYMEHTU HE € PAa3KPUTO TEXHUHYECKO
peweHne 3a cucrema 3a U3BNn4YaHe Ha pefieBaHTHa Mchopmaum, npuopuTn3aLnNATa W

BepucukaLmsaTa n 3a pelasaHe Ha NPaBHU Ka3ycw, KOETO Aa CbAbpXKa BCUYKN TEXHUYECKU
Npu3Haum Ha obekTa Ha NpoyYBaHETO.

EkcnepTtusarta cyuta, 4ye 0BeKkTbT Ha NpPoy4YBaHETO OTroBaps Ha U3UCKBaHUATA 34

HOBOCT, CbrnacHo y4n. 8 or 3akoHa 3a nNaTteHTUTEe U perncTpauusTa Ha MOJIE3HUTE
moaenu (3MPMM).

05.11.2020 .




m NATEHTHO BEJOMCTBO HA PEMYBJIUKA BbIIFAPUS
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OOKINAA OT NPOYYBAHE

NMPOYYBAHE HOBOCT BX Ne [1pU-142/28.09.2020 “ Cucrema 3a wu3Bnu4yaHe Ha peneBaHTHa
nHopmMauunsa, npuopuTu3auusTa u BepudukaymaTa n 3a peliaBaHe Ha NpaBHU Ka3ycu'

l. YTouHeH knacudumkaumoHeH nuaekc no MK 8

G06Q10/10; GO6Q50/18

ll. OBJIACT HA NPOY4YBAHE:

MunHumManeH obxeaT Ha npoy4YyBaHe

Bug knacudukayms: KnacupukaynoHeH NHOEKC:

MI'K - 8 G06Q10/10; GO6QS0/18

ba3n AaHHW, B KOUTO € N3BBLPLLUEHO NPOYYBAHETO
IPAS, esp@cenet; epoquenet

lll. PeneBaHTHU OOKYMEHTH

PeneBaHTHU KbM
npeTeHyms

Kateropus | LlutupaHe Ha JOKYMEHTUTE C noco4YBaHe Ha
pPENEBAHTHUTE YacTu

A TW202001781 (A) ny6n. 01.01.2020 . 1-3
LIN WEI LING [TW]

A CN101950310 (A) nybn. 19.01.2011 r. 1-3
BEIJING BOYA YINGJIE TECHNOLOGY CO LTD

A CN1707487 (A) ny6n. 14.12.2005 r. 1-3
YUAN YUYU [CN]

KaTteropus Ha AOKYMEHTa

X — NOKYMEHTDBLT € OT 0cCODEHO 3HaYeHue;
NpeTeHAnpPaHOTO n3obpeTeHne Hama HOBOCT UNn
nzobperarencka CTbrnka, Korato AOKYMEeHTbT Ce

pasrnexaa caMoCTOATENHO
A — NOKYMEHT, 0Tpa3sBall HUBOTO Ha TeXHuKaTa, KOUTO

He e OT 0cobeHOo 3HayeHue

Y — IOKYMEHTBLT € OT 0COBEHO 3HaYEeHUEe; NPETEHANPAHOTO
n3obpeteHne Hama usobperaTtencka cTbnka, KoraTto
AOKYMEHTBLT Ce KOMOUHUpa ¢ eauH Unu noBeye apyru
OOKYMEHTU U TA3k Hasa cneunanucr B

T AT )
.

Nlata: 05.11.2020

Jlupekums "ExcnepTusa u 3akpuia Ha H300pETCHHSATA W NIPOMMILLIEH IR
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Legal language is difficult for the general public to understand and make popular education unreachable.
When legal disputes occur, the judges and attorneys need to search the database of legal judgments to obtain
the experience of dispute decision. However, human beings cannot read a large number of judgments within
a limited period of time. It is also impossible for the general public to use limited keywords to do legal
research. Since the search of verdicts and keywords requires professional skills and experience. This
invention proposes a big data analysis, prediction, and graph display system for legal documents. We use
artificial intelligence to search and study a large number of laws, regulations, orders, and even more than
ten million judgments, and etc. When the general public users input information, the invention will
statistically analyze all relevant laws, regulations and related judgments. This invention will show the result
in a simple image table. This invention is not to replace the work of the legal profession, but to help the
general public to know more about the laws, regulations and legal practice in Taiwan or Mainland China.
The general public can save time and money through predicting possible litigation directions and results.
People can decide whether to initiate litigation more easily. This invention can be used by law firms, courts,
and even all citizens. Visualization of the legal data makes laws easy to understand and accelerates the
proliferation of legal knowledge. This invention also provides the corresponding application platform in

modern mobile device.
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Legal language 1s difficult for the general public to understand and make popular education unreachable.
When legal disputes occur, the judges and attorneys need to search the database of legal judgments to
obtain the experience of dispute decision. However, human beings cannot read a large number of
judgments within a limited period of time. It 1s also impossible for the general public to use limited
keywords to do legal research. Since the search of verdicts and keywords requires professional skills and

experience.

This invention proposes a big data analysis, prediction, and graph display system for legal documents. We
use artificial intelligence to search and study a large number of laws, regulations, orders, and even more
than ten million judgments, and etc. When the general public users input information, the invention will
statistically analyze all relevant laws, regulations and related judgments. This invention will show the

result in a simple image table.

This invention 1s not to replace the work of the legal profession, but to help the general public to know
more about the laws, regulations and legal practice in Taiwan or Mainland China. The general public can
save time and money through predicting possible litigation directions and results. People can decide

whether to 1nitiate litigation more easily.

This invention can be used by law firms, courts, and even all citizens. Visualization of the legal data
makes laws easy to understand and accelerates the proliferation of legal knowledge. This invention also

provides the corresponding application platform in modern mobile device.
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SYSTEM AND METHOD_FOR CLASSIFYING LEGAL CONCEPTS

USING LEGAL TOPIC SCHEME

COPYRIGHT NOTICE. A portion of this disclosure, incluﬂing Appendices, is subject to
copyright protection. Limited permission is granted to facsimile reproduction of the

patent document or patent disclosure as it appears in the U.S. Patent and Trademark

Office (PTO) patent file or records, but the copyright owner reserves all other copyright

rights whatsoever.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to systems and methods for automated classification.

More specifically, the invention relates to automated systems and methods for classifying

concepts (such as legal concepts, including points of law from court opinions) according

to a topic scheme (such as a hierarchical legal topic classification scheme).

2. Related Art

Document classification has long been recognized as one of the most important
tasks in text processing. Classification of documents provides for quality document

retrieval, and enables browsing and linking among documents across a collection. The
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benefits of such easy access are especially apparent in slole-evolving subject domains
such as law. The geherally stable vocabularies and topics of the legal domain insure
long-term return on any classification work.

There are two broad document classification approaches: unsupervised learning
and supervised learning. The approaches are differentiated by whether a pre-defined
claslification scheme is used.

Unsupervised leaming is a data-driven classification approach, based on the
assumption that documents ’can be well organized by a natural structure inherent to the
data. Thﬁse familiar with the data should Be able to follow this natﬁral structure to locate
their information. A large body of information retrieval literature has focused on this
approach, mostly related to document clustering [Borko 1963, Sparck Jones 1970, van
Rijsbergen 1979, Griffiths 1984, Willett 1988, Salton 1990]. More receﬁﬂy some
macﬁine learning techniques have been applied to this classification task [Farkas 1993] -
the term “unsupervised learning” was coined to describe this apﬁroach. The following
patents are associated with this approach: U.S. Patent No. 5,182,708 and U.S. Patent
No. 5,832,470.

" " Opposite to the unsupervised learning approach’ to document classification is
supervised learning. With this approach, a pre-defined “topic scheme” is given, along
with the classified documents for each topic in the scheme. The topic scheme may be a
simple list of discrete topics, or a complex hierarchical topic scheme. Supervised learning
technology focuses on the task of feeding a compufer meaningful topical descriptions so

that it can learn to classify a document of unknown type.
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When ab topic scheme includes a simple list of discrete topics (one without a
complex hierarchical relationships among tﬁe topics), the docume:t classiﬁcation
becomes mere document categorization. Many machine learning techniques, including
the retrieval technique of relevance feedback, have been tried for this task [Buckley 1994,
Lewis 1994, and Mitchell 1997]. In addition to the effectiveness of learning methods
themselves, the success of automatic categorization depends on the number of topics in

the scheme, on the amount of quality training documents, and on the degree that the

" topics are mutually exclusive to one another. An example is disclosed in U.S. Patent No.

5,675,710.

The more difficult document classification centers on classifying documents using
a hierarchical topic scheme. In this task, one has to consider horizontal relationships
among the sister topics, which tend to be close to each other and are thus confusing to a
computer. Moreover, one must also be concerned with vertical inheritance relationships.

Many machine learning techniques have trouble accommodating these two
semantic relationships simultaneously in their leamihg or training, and thereafter have
difficulty in classifying documents eﬁ‘ectively. The task becomes more challenging if the
topic scheme is very large, if the training documents are not topically exclusive, if the
size of documents is small, or if the documents lack descriptive information.

To face these challenges, some techniques (U.S. Patent No. 5,204,812) have
relied on human intervention. Others (U.S. Patent No. 5,794,236) use simple but
insightful pattern matching. Still qthers (U,S. Patent Nos. 5,371,807 and 5,768,580) turn

to linguistic knowledge to combat the ambiguity introduced in the hierarchical scheme.
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However, these techniques can only handle small, domain-specific classification

work. They have difficulty in scaled processing, either because of their simplicity in

pattern recognition or because of the daunting demand of building expensive lexicons to

support the linguistic parsing.

Thus, there is a need in the art to develop an economic, scalable machine learning

process that can perform. document classification with high accuracy using a large,

hierarchical topic scheme. It is to meet this need that the present invention is directed.

Non-Patent References mentioned above:

Borko, H. and Bernick M. 1963. “Automatic document classification.” Journal of the
Association for Computing Machinery, pp.151-161.

Sparck Jones, K. 1970. “Some thoughts on classification for retrieval.” Jowrnal of

- Documentation, pp.89-102.

Van Rijsbergen, C. J. 1979. Information Retrieval, 2nd edition, Butterworths,
London, | |
Griffiths, A and others. 1984, “Hierarchic agglomerﬁtive clustering methods for
automatic documenf classification.” Journal of Documentation, pp. 175-205.

Willett, P. 1988. “Recent trends in hierarchic document clustering: A critical review.”
Information Processing and Management, pp. 577-598.

Salton, G. and Buckley C. 1990. “Flexible text matching for information retrieval.”
Technical Report 90-1158, Comnell University, Ithaca, New York.

Farkas, J. 1993. “Neural networks and document classification.” Canadian

Conference on Electrical and Computer Engineering, pp. 1-4.
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Spécial Publication 500-215, pp.45-55.

* Lewis, D. D. and Gale, W. A. 1994, “A sequential algorithm for training text
classifiers.” Proceedings of the 7th Annual International ACM-SIGIR Conference on
Research and Development in Information Retrieval, pp-3-12, London.

= Mitchell, T. 1997. Machine Learning, McGraw Hill, New York.

SUMMARY OF INVENTION

The present invention is directed to a computer-implemented method of building a

kn'owledge base for a legal topic lcla_ssiﬁcation_systgm by inpl-itting an‘db parsing training

documents to extract classified legal concepts from such documents, extracting features from_the'

legal concepts, generaﬁng relevance scores for the features, and stdring the features, topics and
relevance scores in a knowledge base using an inverted index.

The present invention is further directed to a computer-ilnplemented method of building a

- knowledge base for a legal to_pic classification system by analyzing previously c"léssiﬁ‘ed 1egal :

concepts to determine distinguishing features for each concept, generating réleﬁrance scores for

each feature in each training concept, and storing features, topics and relevance scores in a

knowledge base using an inverted index.
The present invention is yet .ﬁxrtﬁer directé'd toa computér—irnplemeﬁted method of

building a knowledge'base ’for.a legal topic classification system by identifying features within.

previoﬁsly classified training concepts and generating relevancé scores' for these féatﬁfes, Such |

method includes convérting the featufes into terms§ gen_eraﬁng, for éach tréhﬁng concept, a term

| e o e
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. freqﬁen(:y, averaé_e’ term frequéﬁcy, and dbcumeht'frequency for each ;term; bdet'erminil_igv‘ the -
training set as the total nﬁmber of training cbncepts in the knoWledge bése; ggnerating an invérse-
document frequency for each term; and generating a relevance score for each term for each
concept.

The present invention is also direpted toa computer-implgmented method of prbceSsing
an input concept from a document fext fo provide, from a topic ‘scheme, a list of one 01; mofe

topics that are relevant to the inpui_ céncept. Such n_lethodv includes analyzing the input céncept

to identify cénd_idate concept features, converting the candidate éOncept features to candidate
terms, se_:arching a database of conéépts that were previdusly ciassiﬁed acqording to the topic
scheme for cohcepts similar to the input COncép‘t based oﬁ' the features, ranking the similar
concepts Based on.rele‘vanéé score, and voting on topi_cs associateci"with the concepts within the
database ti) fo;'m the list of topics relevant to the binput concépt. | |

The present invention is still further directed to a ;;omputer-implemented method of
proéessing an input conc_ept from a document text to prov_ide; from a tqpi-c scheme iﬂcorporating
a plurality of training concepts which héve been }ireviously classified and scored in accordéncé
with the tépic scheme, a lisAtvof one or more topicszt}hat are rélevanf to the input concept,' Such’
method ;includes retrieving topics associate_d:with the training concebts ﬁom a knowledg'é base,
grouping trainihg conéepts and scores by associaited topic, calculating a tbtal rél_evancé score .for

-each topi; as a sum of the tréinihg.conce;}t scofes’for each topic, and sorting tol.)icsbby'total topié
‘relevance score to create a topic list ;eievant tb ‘the input conceptb.

| Thé present invention is yef further difected toa computer-implementéd method_of
procesbsing an input concépt from a document text to identify, within a knowledge base -

incorporating a plurality of training concepts, cohcepts similar to the input concept and to rank

TELLECTUAL PROPERTY
INTE OFFICE OF N.Z
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these similar concepts. Such méthod iﬁcludes ideﬁtifying features §f the input éoncept as
candidate terms, retrieving from the knowledge base relevénée scores for training cbncepts
similar to the input concept, calculating a total-relevanceu score for each retrieved training concépt
as a sum of candidate term rglevance scores for that concept, and sorﬁng retrieved training
concepts by total relevance scores.
Other | features of the present invention will be apparént to those
skilled in the art upoh a reading of this speciﬁcation including the accompanYing drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention is better understood by reading the following Detailed Description
of the Preferred Embodiments wifh reference to. the accompanying drawing figures, in
which like reference numerals refer to like elements throughout, and in which:
FIG. 1 illustrates an exemplary hardware configuration in which the inventive
classification system and method may be implemented.
FIG. 2 is a high-level flow chart schematically indiéating a training process 200
and a classification process 210, alongside a knoWledge base 201, a topic scheme 202
and exémplary lists 203, 204 that are used in the processes.
FIG. 3 is a flow chart indicating an exemp.lary training process 200 (FIG. 2).
FIG. 4 is a flow chart indicating details of an exemplary legal concepts extraction
step (301 from FIG. 3; 701 from FIG. 7).
FIG. 5 is a flow chart indicating details of an exemplary feature extraction step
(302 from FIG. 3; 702 from FIG. 7). o
FIG. 6 is a flow chart representing details of an exemplary knowledge building
step 303 (FIG. 3).

FIG. 7 is a flow chart indicating an exemplary embodiment of classification

LECTUAL PROPERTY
process 210 (FIG. 2). 'NTELOF;:.(;E OF N.Z
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Other objects, features and advantages of the present invention will be apparent to
those skilled in the art upon a reading of this specification including the aécompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is better understood by reading the following Detailed Description
of the Preferred Embodiments wfth‘ reference to. the accompanying drawing figures, in
which like reference numerals refer to like elements throughout, and in which:

FIG. 1 illustrates‘an éxemplary hardware configuration in which the inventive
claséiﬁcation system and method may be implemented.

FIG. 2 is a high-level flow chart schematically indibating a training process 200
and a classification process 210, alongside a knowledge base 201, a topic scheme 202
and exemplary lists 203, 204 that are used in the processes.

FIG. 3 is a flow chart indicating an exemplary training process 200 (FIG. 2).

FIG. 4 is a flow chart indicating details of an exemplary legal concepts extfaction
step (301 from FIG. 3; 701 from FIG. 7).

| FIG. 5 is a flow chart indicating details of an exemplary feature extraction step

(302 from FIG. 3; 702 from FIG. 7). -

FIG. 6 is a flow chart representing details of an exemplary knowledge building
step 303 (FIG. 3). |

FIG. 7 is a flow chart indicating an exemplary embodiment of classification

process 210 (FIG. 2).
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ﬁG. 8 is a flow chart representing details of an exemplary concept classification
step 703 (FIG. 7).

FIG. 9 is a flow chart illustrating details of an exemplary process 801 (FIG. 8) for
ranking training concepts by relevance score.

FIG. 10 is a flow chart illustrating détails of an exemplary process 802 (FIG. 8)

for voting to generate a list of relevant topics.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In describing preferred embodiments of the present invention illustrated in the
drawings, specific terminology is employed for the sake of clarity. However, the
invention is not intended to be limited to the specific terminology so selected, and it is to
be understood that each specific element includes all technical equivalents that operate in
a similar manner to accomplish a similar purpose.

Background terminology. As background to understanding the inventive system
and method, it is understood that preferred embodiments classify “legal concepts™ in a
case law document (court opinion), using machine-based learning techniques. Then, the
classification process is carried out according to a pre-defined scheme of “legal topics.”

In particular, a “concept” in the legal domafn, called a “legal concept,” may be
more widely known as a “rule of law.” A topic in the legal domain, called a “legal
topic,” may be more widely known as an “area of law.” Of course, the invention can be
applied to domains other than the legal domain, and the broad terms “concept" and

"topic" should not be limited to the legal domain.
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Referring to the particular embodiment that is applied to the legal domain, case

law documents must each have a set of distinct legal concepts. In a particular preferred

embodiment, “legal concepts” may be defined as “controlling points of law, material to

the disposition of the case, stated in the language of the court.” Typically, a judicial

opinion passage contains a legal concept if’

1. The passage is a positive statement of a rule of law, such as:

a direct expression of a legal principle (the test, the elements, the general rule,
the exception to the general rule, etc.)

a definition of a legal term of art

a statement of the applicable standard of review

an express statement that another case is overruled or disapproved

an interpretation or construction—not just a quotation—of a statute or court rule

2. The rule of law stated is significant to the court’s resolution of the case.

3. The court expressly or implicitly adopts the stated rule of law as its own.

" A sample set of legal concepts is shown in Appendix A.

A sample scheme of legal fopics is shown in Appendix B. While this sample

scheme is hierarchical in nature (with general top-level topics and more specific lower-

level topics), this invention is not limited to this type of scheme.

With this terminology understood, the invention is first described in general

terms, followed by a more detailed explanation.



10

15

20

WO 01711559 : PCT/US00/17872

Overview. A prefer;ed embodiment of the present invention provides a legal
concept classification system an;i method that analyze text of a concept from a legal
docume;zt and provide relevant topics for the legal concept from a given legal topic
scheme. The invention uses a database of legal concepts previohsly classiﬁed according
to the legal topic scheme, a list of legal phrases, and a list of stopwords.

| The preferred embodiment involveé two major processes to provide topics for
legal concepts: training, and classifying. The system is first trained to distinguish topic
trends in legal concepts according to the given topic scheme. Once trained, the system
then classifies other legal concepts according to this same topic scheme.

Training process—overview. The process of training involves:

e gathering of training data,

» extraction of previously-classified legal concepts,

e analysis of the “features” in the training data,

» calculation of relevance scores for these features, and
 storage of this information in a knowledge base.

This training must be done to initially create information in the knowledge base,
but it. is envisioned that training may occur throughout the life of the application with
feedback of newly classified legal concepts, to continually improve the quality of the
knowledge base.

| A plurality of case law documents is parsed, extracting classified legal concepts
from the appropriate section of the document. This requires a considerable sample of
cése law documents from which legal concepts have been extracted and classified

according to the same topic scheme.
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Once | extracted from the case, legal concepts are analyzed to determine the
distinguishing “features” of these concepts. In a particular embodiment, the features for
the training and classification processes have been identified:

. }Terms
e Legal phrases
¢ Case cites

The creation of these features from the classified legal concepts is best understood
with the following hypothetical exampie: a legal topic, followed by a legal concept as
might be found in a case:

Criminal Law & Procedure-—-Evidence—Opinion Testimony

It is the role of the factfinder, not the appellate courts, to judge the

credibility of witnesses, or lack thereof, and to decide whether to accept

such testimony or to disregard it entirely; the appellate court must view the

evidence in a light most favorable to the jury's verdict, as noted in Smith v.

Ohio.

This legal concept’s topic (Cn'minali Law & 'Procedure-Evidence—Opinion
Testimony) is from a hierarchical (multi-tiered) legal topic sc;heme. More speciﬁcallj:

e the top-tier topic, the mt:;st general, Vis “Criminal Law & Procedure”;
e the 2™-tier topic, more specific, is “Evidencé”; and
e the 3™.tier, the most specific, “Opinion Testimony”.

From the text of this legal concept, the term features are extracted, excluding
meaningless “stop-words” and depluralizing to normalize terms. For example, the terms
likely to be significant feafures from the above sample legal concept might be

“credibility”, “witness”, or “disregard”. The citation Smith v. Ohio would be extracted as

a case cite feature. A legal phrase in this sample legal concept would be “appellate
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courts”. If available, opinion text identified to be rele\}ant to each legal concept is also
scanned to find relevant case citations. Of course, the exact .usage qf these features
relative to the learning processes to be described should not limit the scope of the
invéntion.

Once extracted and analyzed, relevance scores are calculated for each feature in
eacﬁ concept. This step of the training process uses a learning step based on a relevance-
ranked text retrieval process. This step defines the relevance of features using frequency
of the features, both within each legal concept and across the entire set of training legal
concepts. These two frequencies -- within a legal concept and across the entire set -- are
combined to give; a relevance score for each feature, for each legal concept. These legal
concept relevance scores are then used to identify the most relevant topics for the

candidate concept, during the classification process.
The features and their scores, along with links to their related legal concepts, are then stored in the
knowledge base for use during the subsequent classification process.
Classification process—overview. Once trained, the invention is used to classify previously-
unclassified concepts such as legal concepts. .‘
According to a preferred embodiment, this classification process invoives a classification step that
includes: |
e analyzing a “candidate” (or “target” or “input”) legal concept for features,
e searching for similar training legal concepts in the knowledge base,
e ranking these similar concepts based on similarity to the candidate
concepts, and

o voting to identify the most relevant topics from these similar legal

concepts.
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The candidate legal céncept is analyzed for features. This step is identical to the
analysis of features in classified legal concepts done during the training process. The
same set of distinguishing features (terms, legal phrases, and case citations) used during
training should be used in this step to be corhpatible with the knowledge bése.

| Next, the knowledge base is searched for fraining legal concepts similar in
features to the farget legal concept. These matching legal concepts are collated and
ranked according to strength of match.

From these matching training legal concepts, the most relevant topics for the
candidat'e legal concept are identified. Each legal concept in the knowledge base has at
least one topic associated with it, so a list of topics is generated from the matching legal
concepts. This topic list is sorted by relevance, and the most relevant topics chosen for
the candidate legal concept.

The training process and the classification process (including the relevance-
ranked classification step) having been described briefly above, the embodiments of the
invention are now described in greater detail.

The inventive method is more easily understood with references to examples.
The eizamples used herein primarily deal with classifying individual legal concepts of a
case law document according to a particular hierarchical topic scheme, but this does not
limit the scope of the present invention. In fact, any size text unit such as a sentence,
passagé; paragraph or an entire section of a document can be classified according to an

arbitrary topic scheme.

-12-



10

15

20

WO 01/11559 ’ PCT/US00/17872

Exemplary hardware embodiment. Embodiments of the inventive training and
classification system may be implemented as a software system including a series of
modules on a conventional computer.

As shown in FIG. 1, an exemplary hardware platform includes a central

processing unit 100. The central processing unit 100 interacts with a human user through

a usér interface 101. The user interface‘is used for inputting information into the system
and for interaction between the system and the human user. The user interface includes,
for example, ; video display, keyboard and mouse. Memory 102 provides storage for
data (such as theyl‘cnowledge base, stop word list and legal phrase list) and software
programs (such as the training and classification processes) that are executed by the
central processing unit. Auxiliary memory 103, such as a hard disk drive or a tape drive,
provides additional storage capacity and a means for retrieving large batches of
information.

All components shown in FIG. 1 may be of a type well known in the art. For
example, the system may include a SUN workstation including the execution platform
SPARCsystem 10 and SUN QS Version 5.5.1, available from SUN MICROSYSTEMS
of Sunnyvale, California. Of course, the system of the present invention may be
implemented on any number of computer systems. Moreover, although the preferred
embodiment uses the PERL language (for text parsing tasks) and C++ (for number
crunching aﬁd database access tasks), any appropriate programming language may be

used to implement the present invention.
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The training and cla#siﬁcation processes. Referring to FIG. 2, the preferred
embodiment includes a two step process as shown in which the system is first trained
(block 200) before it classifies legal concepts (in block 210).

A knowledge base 201 is utilized to store training results during the training

process. The training results stored in the knowledge base during the training procéss are

'used in the subsequent classification process.

Both the training process and the classification process make uﬁe of a
predetermined topic scheme 202 (see example of a legal topic scheme in Appendix B).
In a particular preferred embodiment, the training process and the clas#iﬁcation process
also make use of a Stop Word List 203 (see example in Appendix C) and a Phrase
List 204 (see example of a Legal Phrase List in Appendix D).

The training process. The machine learning system is first trained, as shown in
FIG. 3 and related figures, before it classifies legal ;:oncepts. This training requires case
law documents with legal concepts identified, and each concept classified according to
the target topic scheme.

The training process links the set of each legal concept’s extracted features with
that legal concept’s associated topic(s). The following discussion describes an
embodiment of the training process, based on a relevance-ranked approach.

The embodiment of the concept ranking step used in the training process uses
frequency of occurrence of terms and features, both within each individual legal concept
and across the entire set of legal concepts. Generally, a term or feature that occurs
frequently within a legal concept is a strong indicator of the topic, unless that term or

feature also frequently occurs in many other legal concepts. Intuitively, a highly
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common legal term, like “court” or “trial”, does not contribute to assigning a specific
legal topi’c to a legal concept. |

First, a plurality of training documents are input, as shown at block 300. Then,
that plurality of case laQ documents is parsed to extract the legal concepts, as shown at
block 301. “Feafures” (terms, legal phrases and embedded citations) of each legal
con@t are then extracted (block 302) and attached to the text in a manner suitable to the
learning method being used. Relevance scores are then generated for these features
(block 303). Finally, the results are stored (block 304) in knowledge base 201.

Referring more specifically to FIG. 3, these training steps are now discussed in
more detail. Many of the steps in the training process are also used in the classiﬁqation
process that is discussed with reference to FIGS. 8 and 9.

The step of extracting legal concepts is used as step 301 during the training
process shown in FIG. 3 and ‘as step 701 during the classification process shown in
FIG. 7. The details of steps 301 and 701 are illustrated in FIG. 4.

- Referring to FIG. 4, block 400 illustrétes the partitioning of text accomplished
when a case law document is parsed and partitioned by section, to identify the section
containing legal concepts.

Then, as shown in block 401, the legal concept section is parsed and partitioned

into individual legal concepts. Each legal concept is stored along with the topic(s)

associated with that legal concept. If a legal concept has no topics from the target topic
scheme, then that legal concept is discarded.
The feature extraction step, used as step 302 during training and as step 702

during classification, is detailed-in FIG. 5. This step.involves extracting the features
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necessary for accurately classifying legal concepts, and is one of the primary objects of
this invention. The format of the feature when associated with the legal concept depends
on the format required by the learning method. Examples are given for the relevance-
ranked classification step, described in more detail with reference to FIG. 8.

Referring more specifically to FIG. 5, each term in the legal concépt is extracted
from the text, as shown in step 500. However, all instances of stop-words from the stop-
word list (see an example in Appendix C) are removed from the set of terms.

In step 501, legal phrases such as “criminal history”, “custody dispute”, “eminent
domain” etc. are extracted as a feature. The legal concept is searched for legal phrases
(see sample in Appendix D).

Finally, step 502 involves extracting cites to other case law documents, such as
“People v. Medina (1995) 39 Cal. App. 4th 643, 650”.

Aﬁer features have been extracted, then relevance scores for each feature are
generated. The generation of relevance scores includes:

s the conversion of features into terms,

e the generation of term frequencies within legal concepts and across the set,

» the generation of (so-called) “document” frequencies (more aptly, concept
frequencies),

e the generation of inverse “document” frequencies (more aptly, inverse

concept frequencies), and

the generation of relevance scores for each term.

Details of these steps are described as follows, with reference to FIG. 6.

-16 -



10

15

20

WO 01/11559 : PCT/US00/17872

A straightfor&a:d approach to uﬁing abstract features in a relevance-ranked
approach is to simply éonven each feature in a legal concept into a “term” (shown as step
600). In a particular preferred embodimént, a "term" is a mnemonic that uniquely
distinguishes that feature from all other feaurés.

For example, the legal phrase “administrative authority” can be easily con‘(rexted
to a-“term” like “administrative_authority” (with an underline character between words).
Or a case citatioq like “39 Cal. App. 4™ 643" can be converted into a term like
“39_CalApp4_643”; In this way, each feature is converted intb a term that is
well-defined and unique across the set.

Then, as shown in block 601, for each “term” (including 2ll features as well as
words), the “term frequency” (TF) is calculated for each legal concept in which that term
appears, using the number of occurrences of that term within the legal cbncept. The
“average term frequency” (AVE_TF) of all terms in the legal concept is also calculated.

For each term, the total number of legal concepts in which a term occurs in the
training set is determined, as shown in block 602. This number is determined in the same
way that the conventional “document” frequency (DF) is calculated. In the text searching
art," the term “document” has many meanings and can thus be ambiguous. In this
specification “document” has already been used to refer to the entire legal opinion and
not to a concept that is a part of the opinioh. Therefore, to avoid ambiguity, the expanded
term “document frequency” will no longer be used .in this speciﬁcation. Instead, DF will
continue to be used, with the understanding that in the context of this specification DF |

actually refers to a concept frequency.
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Block 603 represents the calcu}ation of how widely that term is used across the
entiré body of training legal concepts. This calculation is made in the same way that the
conventidnal inverse “document” frequency (IDF) is calculated. Because “document” is
used in this specification to refer to an entire legal opinion, the expanded term “inverse
document frequency” will no longer be used. However, it is understood that IDF actually
refef,s to an inverse concept frequency. In any évent, this calculation is made usitig the
DF and the total number of legal concepts in the training set DBSIZE.

| Next, for each term in a legal concept, a relevance score is thgn calculated, as
shown in block 604. This calculation involves using the term frequency (TF) for that
term-legal concept pair, the AVE_TF, that term’s EDF, the length of the legal concept,
and the overall average length of legal concepts in the set. This scoring technique is one
of the primary objects of this invention.

Exemplary formulas for calculating the relevance score are:

if (doclength > aveDocLength) -

o | TF + TF | AVE _TF
TF +TF | AVE _TF +2(a + B x (doclength — aveDocLength) / aveDocLength)

if (doclength <= aveDocLength) .
TF +TF | AVE _TF
TF + TF | AVE _TF +2(ax + B x (aveDocLength — doclength + 1)/ aveDocLength)

TFhwt =

DBSIZE - DF +0.5
IDF =log———pr 05 )
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score = TFwt x IDF

where:
TFwt= Term frequency weight
= Term frequency within current legal concept

AVE__TF = Average term frequency of terms in the current legal concept

o f= Scale factors, suchthata + =1

docLength = Length of current legal concept, in characters

avebocLength = Average length, in characters, of all legal éoncepts in training set

IDF = Inverse “document” (i.e., concepr) frequency for term’across
training set

DBSIZE = Total number of legal concepts in training set

DF = “Document” frequency (Number of legal concepts in which a term
occurs)

score = Relevance score fm" term in a legal concept

Finally, the results of various calculations are stored in knowledge base 201, as
shown in block 304 (FIG. 3). The concept frequency DF aﬁd the relevance score for each
term in a legal concept are stored in an “inverted index” in the knowledge base. As will
readily be understood by those skilled in the art, an inverted index in this context is a list
of each term, each legal concept in which it occurs, and the relevance score for that

term-legal concept, such that the list can be easily searched by term.
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Significantly, use of an inverted index greatly increases the scalﬁbility of the
invention. This is because an inverted index provides for very efficient searching bn
features and allows for handling much larger bodies of training data. A portion of an
exemplary invefted index, given legal concepts 23, 38, and 127, sorted by term, may be
represented as in TABLE L

| Also saved in the knowledge base are the basic relationships between each legal
concept and its associated topic(s), determined earlier in the general training pi‘ocess.
This set of relationships establishes the link between terms in a legal concept and the
topics relevant to those terms.

The Classification Process. The training process 200 having been described in
detail above, the inventive classification process 210 is now described. Shown in FIG. 7,
the classification process 210 involves classifying legal concepts of an unknown topic
according to a given topic scheme.

First, court case documents are input, as indicated at block 700. From each case,
legal concepts are extracted, as shown in block 701. The extraction step 701 may be the
same as step 301 used by the training procesé, shown ‘in FIG. 4. |

" " In block 702 (which may be the same as step 302 used by the training process,
and shown in FIG. 5), features are extracted from each legal concept and are associated
with that legal concept in a manner consistent with the training process used. .

In concept classification step 703, each legal concept and its identified features
are first input. Information gathered during training is input from the knowledge base.
This inform:;ltion is used to generate a set of scores for the current legal concept, one each

for the best-matching legal concepts in the training set. Then, the topics for the legal
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concept are determined. Block 703 involves using the features found .in the current
candidate legal concept, and comparing them to the features found in the training legal
concepts. The topics associated with the training legal concepts found most similar to the,
legal concept in question are collated and sorted to détermine the most relevant topics.

A preferred embodiment of the concept classification step 703 (FIG. 7) is detailed
in FIG. 8. The illustrated classification step uses frequency of features in the candidate
legal concept to find similar legal concepts (and therefore similar topics) in the training
knowledge base. The classification step, which may be termed a relevance-ranked
classification step, includes:

¢ converting features to terms
- o ranking of training concepts by relevance score for these features, and
e voting on the topics associated with these training concepts to determine

7

the best topics.

Block 800, a step of converting "features” to "terms", may be the same as that
used by FIG. 6 block 600, described abave.

'In block 801, all training concepts are ranked by their relevance scores for these
candidate terms.

A preferred embodiment of the ranking step 801 (FIG 8) is detailed in FIG.9.
Referring to FIG. 9, the first two steps, illustrated as blocks 900 and 901, are optional but
are useful in optimizing for later steps.

In block 900, the list of candidate terms is sorted in ascending order by DF,

retrieved from the knowledge base. This orders the term list from the least common

terms to the most common terms.
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Next, in block 901, the candidate_term list is reduced to a selection of the least
common terms in the list. This in turn reduces the processing required in subsequent
ranking steps; the number of ’terms selected depends on the amount of optimization
desired. For example, refer to Table II. If optional steps 960 and 901 are not used,A .
subsequent required ranking steps operate on the entire list of candidate terms.

In block 902 the relevance scores for training concepts, for all terms in the
candidate concept, are retrieved from the knowledée base.

In block 903, for every training concept, the relevance scores for the candidate
terms are sumrried into a total relevance score for that training concept. Table III shows
an exemplary set of five candidate terms with seven training legal concepts and théir
relevance scores. The relevance scores for each legal concept are totaled in the bottom
row. This would give a list of training legal concepts with total relevance Scores, such as'
shown in Table IV.

In block 904, the training concepts are sorted descending by these total relevance
scores, resulting in the most similar training concepts being first in this sorted list. For
example, sorting Table TV by fotal score yields the results in Table V. This sorted fist
generally indicates that the most relevant training legal concept for the current candidate :
concept is Concept 1, the next most relevant concept is Concept 9, and so forth down the
list. |

This completes discussion of the details of FIG. 8 block 801 as it may be
implemented in FIG. 9.

Referring again to FIG. 8, in block 802, essentially a voting step, thé topics

associated with the training legal concepts that are most like the candidate legal concept
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are collated and sorted to generate a final list of relevant topics. In a final list of
matching legal concepts, a single topic may be found more than once and therefore is
more likely relevant to the candidate concept than topics found only once, for example.

Significantly, the voting process of block 802 distinguishes the more relevant

topics from the less relevant topics. This voting technique is one of the primary objects

of the invention.

A preferred embodiment of the voting step 802 (FIG. 8) is detailed in FIG. 10. In
block 1000, the topics associated with the sorted training concepts are retrieved from the |
knowledge base. Then, in block 1001, these training concepts and their scores are
grouped by their topics. In block 1002, the total relevance score for each topic-group is ’
calculated to determine a topic relevance score for that topic. Finally, in block 1003, the
topics are then sorted descending by these topic relevance scores. The resulting list
shows the most relevant topics first in the list.

Given a flat (non-hierarchical) tdpic scheme, a sample list of matching concepts
before voting, with their topics and relevance scores, sorted by score, might look like
TABLE VL

* " Thus, before voting, the most relevant topics from this list would be, in order of

appearance:

Admiralty Law

Transportation Law

= Torts

Bankruptcy Law
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After voting, the scores of all the topics are accumulated and the results re-sorted,
would look like TABLE VII. So the list of relevant topics after voting would be sorted
differently than that before voting:

s Transportation Law (6.53)
s Admiralty Law (4.55)
= Torts (2.81)
* Bankruptcy Law (0.68)
The “Transportation Law” topic becomes the most relevant topic after voting

because its accumulated relevance score is higher than the accumulated scores of the

other topics.

If the legal topic scheme is a hierarchical (multi-tier) topic scheme, a second
hierarchical voting may be performed on the final relevant topics. The final topic list can
be grouped by 17-tier topic, by 2™._tier topic, and so on, and then weighted according to
occurrence at each tier. These weights are then considered in the final list of topics. This
technique takes into consideration similar topics and can help to improve overall quality
of the topics. |

* * For example, the list of matching concepts, before hierarchical voting, with their
topics and relévance scares, sorted by score, might look like TABLE VIIL
" If the relevance scores for these topics are accumulated, first by Tier 1 to give
CumT1, then by Tier 2 to give Cﬁm’[‘2, then by Tier 3 to give CumT3 (assume only a
3-tier hierarchy for this example), the topic list looks like TABLE IX.
This list is then sorted highest to lowest score, first by Tier 1, then by Tier 2, and

then by Tier 3, to give TABLEX.
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This would be the final list of most relevant topics, sorted by relevance. This

final list of topics might be represented hierarchically as follows:

Transportation Law
Water Transportation & Shipping
Vessel Safety
Carrier Liabiiities & Duties
Ratemaking
Vehicle Transportation & Shipping
Traffic Regulation
Intrastate Commerce Regulation
Foreign Commerce Reguiation
Admiraity Law
Cargo Care & Custody
Liability Exemptions
Liability
Non-Cargo Liability
Death Actions
Jones Act

>

Toris

Products Liability

- Negligence
Strict Liability
Abnormally Dangerous Activities

Vicarious Liability .
Negligent Hiring & Supervision
Bankruptcy Law ‘

Property Use, Sale, or Lease

Still other (optional) techniques can be used to further eliminate irrelevant topics.
For example, if a topic’s relevance score is below a predefined threshold, or if the
number of times the topic occurs among the most relew}ant legalrcon;cepts is below a
threshold, then that topic could be eliminated.

The inventive methods having been described above, the invention also
encompasses apparatus (especially programmable computers) for carrying out
classification of legal concepts. Further, the invention encompasses articles of

manufacture, specifically, computer readable memory on which computer-readable code

-25-



10

15

20

WO 01/11559 PCT/US00/17872

embodying the methods may be stored, so that, when the code is used in conjunction with
a computer, the computer can carry out the training and classification processes.k

A non-limiting, illustrative example of an apparatus that invention envisions for
executing the foregoing methods, is described above and iﬂustrated in FIG. -1: a computer
or other programmable apparatus whosé actions are directed by a coinpﬁter program or
other software. |

Non-limiting, illustrative articles of manufacture (storage media with exeputable
code) may include the ;memory 103 (FIG. 1), other magnetic disks, opﬁcal disks,
“floppy” diskettes, ZIP disks, or other magnetic diskettes, magnetic tapes, and the like.
Each constitutes a computer readable memory that can be used to direct a computer to
function in a particular manner when used by the computer.

Those skilled in the art, given the preceding description of the inventive method,
are réadily capable of using knowledge of hardware, of operating systems and software
platforms, of programming languages, and of storage media, to make and use apparatus
for concept classification, as well as computer readable memory articles of manufacture
which; when used in conjunction with,ar computer can carry out concept classification.
Thus, the invention’s scope includes not only the method itself, but apparatus and articles
of manufacture. B

Modifications and variations of the above-described embodiments of the present
invention are possible, as appre’ciated by those skilled in the art in light of the above
teachings. For exahple, the particular hardware on which the system and method are
implemented, the programming_ languages and data formats involved, the inclusion or

exclusion of optional steps, the nature of the concepts to be classified, the particular topic
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scheme used, and other details of implementation, may be varied while remaining within .
the scope of the present invention. It is therefore to be understood that, within the scope
of the appended claims and their equivalents, the invention may be practiced otherwise

than as specifically described.
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TABLE I:

|factfinder

appeilate

Term

Concept
23

Score

0.08

38

.12

23

0.01

127

0.02]

a8

0.01

23

0.23

23

113

factfinder

127

1.04

judge

38

0.05

role

23

0.57

role

38

0.88

role

127

0.42

withesses

23

0.11

witnesses

38

0.08

TABLE II:

Term

DF

seaworthy

1584

1584

8092

8092

8092

8092

12744

12744

28939
28939

42677

42677

42677

42677

42677

42677
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TABLE III:

Training Legal Concept
2 4 9 10 13 15
g 0 0.6458 g 0 g
0 0 0.6458 0 0 0
0 0 0.9322 0.7083 0 0.4016
0 0 0.9322 | 0.7083 0 0.4016
0 0 0.9322 | 0.7083 0 0.4016
0 (] 0.9322 0.7083 0 0.4016 |
g [\ 0.5738 0 0 0.7992 |
0 0 0.5738 0 0 _0.7992 |
0 0 0 0.9955 0 0
0 0 0 0.9955 0 0
: 0.0882 0 0.0023 0 0.4771 0.1025 |
. witness 0.1047 1.0882 (4] 0.0023 g - 04771 0.1025
witness 0.1047 0.0882 0 0.0023 0 04771 0.1025
witness 0.1047 | 0.0882 0 0.0023 0 0.4771 0.1025
witness 0.1047 £.0882 0 0.0023 0 0.4771 0.1025
witness 0.1047 0.0882 0 0.0023 0 0.4771 0.1025
TOTALS 7.4212 0.5292 0 6.1818 4.8242 2.8626 3.3188
5
TABLE IV:
Training
Legal
Concept | Total Score
1 7.4212
- 2 0.5292
‘ e 4 0
g 6.1818
10 4.8242
13 2.8626
15 3.8198
10
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TABLE V:

Training
{.egal
Concept | Total Score
1 7.4212
9 6.1818
10 4.8242
15 3.8198
13 2.8626
2 0.5292
4 0
TABLE VI:

Concept Topic Score
1 Admiraity Law 1.53
2 Admiralty Law 1.27
3 Transportation Law 0.89]
4 Torts 0.88
4 Transportation Law 0.88
5 Transportation Law 0.82
& Tords 0.79
7 Transportation Law : 0.74
8 Transportation Law 0.74
9 Admiralty | aw 0.69
10__1Bankruptey Law - 0.68
10 __|Transportation Law 0.68
11__ |Transportation Law 0.65
12 ITorts 0.59]
13 _ {Transportation Law 0.58]
14 . {Transportation Law 0.55]
14 jAdmiralty Law .55
14 |Tods 0.55]

15 |Admiralty Law 0.51)
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TABLE VII:

Concept Topic Score
1 |Admiralty Law 1.53)
2 Admiralty Law 1.27
9 |Admiralty Law ' 0.69]
14 |Admiraity Law 0.55
15 {Admirajty Law 0.51

4.55

4 Torts 0.88
6 Torts 0.79
12 _|Torts 0.59,
14 _|Torts i 0.55
2.81

3 Transportation Law _0.89
4 Transportation Law 0.88
5 Transpotrtation Law 0.82]
7 Transportation Law 0.74
8 Transportafion Law 0.74
10 {Transportation Law 0.68
11___{Transportation Law 0.65
13 |Transportation Law 0.58
14 |Transportafion Law 0.55
6.53

10 {Bankruptcy Law 0.68
0.68
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TABLE VIII:

Concept Topic Score
1 Admiraity Law - Cargo Care & Custody — Liability Exemptions 2.03
2 Admiralty Law - Non-Cargo Liability — Death Actions 1.33
3 Transportation Law — Vehicle Transportation & Shipping — Traffic Regutation 0.89
4 Torts — Strict Liability — Abnormally Dangerous Activities 0.88
4 Transportation Law — Water Transportation & Shipping — Vessel Safety 0.88
5 Transportation Law — Carrier Liabilites & Duties — Ratemaking 0.82
6 __ |Torts — Products Liability — Negligence 0.78
7 Transportation Law — Intrastate Commerce Requlation 0.74
8 Transportation Law — Water Transportation & Shipping - Vessel Safety 0.74
] Admiralty Law — Cargo Care & Custody — Liability Exemptions : 0.69
10 _ |Bankruptcy Law — Property Use, Sale or L ease 0.68
10 __|Transportation Law — Foreign Commerce Regulation 0.68
11 Transportation Law — Water Transportation & Shipping — Vessel Safety _0.65
12 |Tons - Products Liability — Nedligence 0.59
13 |Transportation Law — Water Transportation & Shipping — Vessel Safety 0.58
14 |Transportation Law — Carrier Liabilites & Duties — Ratemaking 0.55
14 |Admiralty Law — Cargo Care & Custody ~ Liability Exemptions 0.55
14 |Tors — Vicarious Liability — Negligent Hiring & Supervision 0.55
15 |Admiraity Law — Non-Cargo Liability — Jones Act 0.51
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TABLE IX:
Concept] Topice Score |CumT1| CumT2] CumT3
9 |Admirally Law — Cargo Care & Custody — Liability 0,68 .69
"~ 1___lAdmiralty L.aw — Cargo Care & Custody — Liability Exemptions 2.03
14 Admiralty Law — Cargo Care & Custody — Liability Exemptions 0.55 _327] 258
Admirgly Law — Non-Cargo Liabiity — Death Actions 133 123
| 15 |Admiratty Law — Non-Carago Liabifity — Jones Act 051] 511 1.841 051
. 10__ |Bankruptcy Law — Property Use, Sale, or Lease : 068; 068 0.68 0.68
6 __0.79
12__|Torts - Products Liability ~ Negligence 0.59 138 138
4 Torts — Strict Liability - Abnormally Dangerous Activitie § 0.88 0.88! 0.88
14 1Tors - Vicarious Liability — Neqiigent Hiring & Sypervisio 0.55] 2.81 0.55 0.85
5 “I'ra nsportation Law — Carrier tiabilites & Duhes — Ratemaking 0.82
14 ion rrier Liabilites & emaking 0.55 1.37 1.371
10 T ion Law — F eign e |a on 0.88 0.68| 068
.17 riation Law — Intrastate Commerce Reaquiation 0.74 0741 074
3 Transpertation Law — Vehicle Transportation & Shipring — Traffic Requlation _0.89 089, 0.89
4 ransportation Law — Water Transportation & Shipping — Vessel Safety 0.88
8 Transportation Law — Water Transportation & Shipping - Vessel Safety 0.74
__11__|Transportation Law — Water Transportation & Shipping — Vessel Safety 0.65
13 1Tra tion -~ Water Transportation & Shipping — Vessel 0.58! 6.53 285 2.85
TABLE X:
v Topic CumTH CumT2iCumT3
Transportation Law — Water Transportation & Shipping — Vessel Safety 6531 285 285! -
. Tran jo — Camier Liabilites & Duties — Ratemaking 1378 137
Transportation L aw — Vehicle Transportation & Shioping — Traffic Regulghan gg8s| 0289
MW gr4l 074
Tran ti aw — Foreign ] R n_ 0.67 067
1Admi w — Cargo Car S jability Exemptions S.31 327 258
AQMMJ__MEL —0.69!
Admi aw — Non-Ca iabifity — Death Actions 1331 133
Admiralty L aw - Non-Cargo Liability - Jones Act 0.51
|Yorts — Products Lisbility — Neatigence 281) 138l 138
Torts — Strict Liability — Abnormally Dangerous Activities 0.88 0.88
Torts - Vicarious Liability — Negligent Hiring & Supervision 055] 055
jBankruntey Law — Property Use, Sale orLease _oeel 068 068
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APPENDICES

APPENDIX A — LEGAL CONCEPTS
APPENDIX B — HIERARCHICAL LEGAL TOPIC SCHEME
APPENDIX C - ‘STOP-WORD LIsT

APPENDIX D - LEGAL PHRASE LIST

Concerning the content of the following Appendices, see the copyright notice at

the beginning of the specification.
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"APPENDIX A

Exemplary LEGAL CONCEPTS (Points of Law, etc.)

Concepts Listed beneath respective Legal Topics from Hierarchical Legal Topic Scheme

1.

Civil Procedure—-Injunctions—Permanent Injunctions

Civil Procedure~Appeals—Standards of Review—Abuse of Discretion

The grant or denial of an injunction is solely within the trial court's discretion and,
therefore, a reviewing court should not disturb the judgment of the trial court
absent a showing of a clear abuse of discretion. An abuse of discretion involves
more than an error of judgment. It is an attitude on the part of the court that is
unreasonable, unconscionable, or arbitrary. :

Civil Procedure—Appeals—Standards of Review--Abuse of Discretion

A reviewing court should presume that the trial court's findings are accurate, since
the trial judge is best able to view the witnesses and observe their demeanor,
gestures, and voice inflections and use these observations in weighing the
credibility of the witnesses.

Contract Law--Consideration—-Mutual Obligation
For a contract to be enforceable, it must be supported by consideration.

Labor & Employment Law—~Employment at Will

Since an employer is not legally required to continue the employment of an
employee at-will, continued employment is consideration for the contract not to
compete.

Labor & Employment Law--Trade Secrets & Unfair Competition—
Noncompetition Agreements

A covenant restraining an employee from competing with his former employer
upon termination of employment is reasonable if it is no greater than is required

. for the protection of the employer, does not impose undue hardship on the

employee, and is not injurious to the public. Only those covenants which are
reasonable will be enforced.
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APPENDIX B

Section from an exemplary

HIERARCHICAL LEGAL TOPIC SCHEME

Admiralty Law
Arbitration
Bankruptcy
Bills of Lading
Cargo Care & Custody
Due Diligence
General Average
Liability
Liability Exemptions
Limitation of Liability
Charter Parties
Contribution & Indemnity
Insurance
Jurisdiction
Law of Salvage
Liens & Mortgages
Negligence & Unseaworthiness
Non-Cargo Liability
Death Actions
Jones Act
Longshore & Harbor Workers' Compensation Act
Penalties & Forfeitures

Antitrust & Trade Regulatio
Sherman Act -
Clayton Act
Robinson-Patman Act
Federal Trade Commission Act
Market Definition
Restraints of Trade & Price Fixing
Exclusive or Reciprocal Dealing
Horizontal Market Allocation
Horizontal Refusals to Deal
Horizontal Restraints
Per Se Rule & Rule of Reason
Tying Arrangements
Vertical Price Restraints

{items purposely omitted]
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APPENDIX C

Selection from an exemplary

STOP-WORD LIST

10

15

20

25

30

35

45

A

ABLE
ABOUT
ABOVE
ACCORDING
ACROSS
AFTER
AGAIN
AGAINST
AGO

ALL
ALLOW
ALLOWED
ALLOWING
ALLOWS
AIMOST
ALONE
ALONG
ALREADY
ALSO
ALTHOUGH
ALWAYS

[Items purposely omitted]

WHATEVER
WHEN
WHERE
WHETHER
WHICH
WHILE
WHO
WHOLE
WHOSE
WHY

WILL
WITH
WITHIN
WITHOUT
WON
WOULD
WOULDN
YESTERDAY
YET

YoU

YOUR
YOURS
YOURSELF-
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APPENDIX D
Selection from an exemplary
LEGAL PHRASE LIST
1l4th amendment
4th ed
5th ed
6th ed
8th ed

abatement act

abettor statute
abnormal sexual interest
absent class member
absent evidence
absolute bar

absolute discretion
absolute divorce
absoclute duty

absolute equality
absolute immunity
absolute priority rule
absolute privilege
absolute right
absolute title
abstention principle
abstract book
abuse-of-discretion standard
ad damnum

ad damnum clause

ad valorem

ad valorem tax
additional evidence
additional fact
additional peremptory challenge
additional punishment
additional suspect
adequate consideration
adequate notice
adequate record
adequate remedy

[items purposely omitted]

zoning appeal
zoning authority
zoning case

zoning enakling act
zoning law

zoning regulation
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.

WE CLAIM:

1. A computer-implemented method of building a knowledge base for a legal topic

classiﬁcaﬁon system, the method comprising:
inputting a plurality of training documgnts;
parsing the plurality of training documents to extract classified legal concepts;
extracting features from the legal concepts;
generating relevance scores for each feature; and

storing features, topics, and relevance scores in a knowledge base, using an

inverted index.

2. The method as set forth in claim 1, the step of parsing comprising the steps of:
partitioning the text by section; and

partitioning the text by legal concept.

3. The method as set forth in claim 1, the step of extracting features comprising the
steps of:
extracting terms, excluding stop words;
extracting legal phrases; and
extracting embedded case citations.
4, The method as set forth in claim 1, the step of generating relevance scores
including the steps of:
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converting features to terms;

generating, for each training concept, term frequency (TF) for each term, as
number of occurrences of that term in that training concept; | |

generating, for each training concept, document frequency (DF) for each term, as
total number of training concepts in which term appears; |

generating inverse document ﬁ'équency (IDF) for each term; and

generating a relevance score for each term for each concept.

5. A compu;er-implemented methbd of building a knowledge base for a legal topic
classification system, the method comprising:
analyzing previously classified legal concepts to determine distinguishing features
for each concept;
generaﬁng relevance scores for each feature in each training concept; and
. storing features, topics, and relevance scores in a knowledge base, using an

inverted index.

6. The method as set forth in claim 5, the step of —geﬁerating relevance scores
including the steps of:
converting features to terms;
generating, for each training concept, term frequency (TF) for each term, as |
number of occurrences of that term in that trammg concept;
generating, for each training concept, average term frequency of terms;
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generating, for each training concept, document frequency (DF) for each term, as
total number of training concepts in which term appears; |

determining DBSIZE as total number of tralmng concepts in lénoﬁvledge base;

generating inverse document frequency (IDF) for each term; and

generating a relevance score for each term for each concept.

7. The method as set forth in claim 6, wherein the step of generating IDF is

performed using the formula, log ((DBSIZE - DF +0.5) / (DF + 05).

8. A computer-implemented method of processing an input concept from a
document text to provide, from a topic scheme, a list of one or more topics that are relevant to
the input concept, the method comprising: |

analyzing the input concept to arrive at a set of distinguishing features;

converting candidate concept features to candidate terms;

searching a database of concepts, previously classified according to the topic
scheme, for concepts similar to 'theiinput conéept based on féatures;

ranking the similar concepts based on relevance score; and

voting on topics associated with the concepts within the database to form the list

of topics relevant to the input concept.
9. The method as set forth in claim 8, the step of ranking including the steps of:
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retrieving, for each training concept, relevance scores from a knowledge base for
all candidate terms; |

ca.lcﬁlating total relevance score for each training concept, as a sum of candidate
term relevance scores for that concept; and |

sorting training concepts by total relevance scores.

10.  The method as set forth in claim 9, the step of ranking further including, before
‘ the step of retrieving, the steps of: \
sorting candidate terms by document frequency (DF) of each term, as number of
knowledge base training concepts in which term occurs; and

reducing candidate term list to least common terms.

11.  The method as set forth in claim 8, the step of voting including the steps of:
retrieving topics associated with each training concept J1:'vrom a knowledge base;
' grouping training concepts and scores by associated topics;
) Vcalculating a total topic relevance score for each topib, as a sum of training
. concept Scores for each topic; and

sorting topics by total topic relevance score to create a topic list.

12.  The method as set forth in claim 11, further comprising, within a hierarchical
topic scheme, the steps of:

grouping topics by tier;
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weighting the topic list according to number of occurrences of each tier topic;
generating 2 final topic list using the weighted topic list; and

sorting the final topic list by tier.

13.  The method as set forth in claim 11, the step of sorting including comparing each
total topic relevance score to a threshold and eliminating from the topic list those topics having a

total topic relevance score below the threshold.

14.  The method as set forth in claim 11, the step of sorting including the steps of:
determining a number of times each topic occurs; |
comparing the number to a threshold; and
eliminating from the topic list those topics having a number of occurrences below

the threshold.

15. A computer-implemented method of processing an input concept from a
document text to provide, from a topic scheme incorporating a plurality of traming concepts, a
list of one or more topics that are relevant to the input concept, the method comprising:

retrieving topics associated Wiﬂl the training concepts ﬁ'om a knowledge base, the
training concepts having been previously classified and scored in accordance with the topic
scheme;

grouping training concepts and scores by associated topics;
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calculating a total topic relevance score for each topic, as a sum of training
concept scores for each topic; and
sorting topics by total topic relevance score to create a topic list relevant to the

input concept.

16.  The method as set forth in claim 15, further comprising, within a hierarchical
topic scheme, the steps of:
grouping topics by tier;
weighting the topic list according to number of occurrences of each tier topic;
generating a final topic list using the weighted topic list; and

sorting the final topic list by tier.

17. A computer-implemented method of processing an input concept from a
document text to identify, within a knowledge base incorporating a plurality of training concepts,
concepts similar to the input concept and to rank these similar concepfs, the method comprising:

- identifying features of the input concept as candidateterms;
rétrieving, from the knowledge base, relevance scores"forr’ tralmng concepts
similar to the input concept;
‘calculating a total relevance score for each retrieved training concept, as a sum pf :
candidate term relevance scores for that concept; and

sorting retrieved training concepts by total relevance scores.
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18. A compuier—imp’lemented method of building éknowledge base for a legal topic
classification system by identifying features within previously classified training concepts and
generating relevance scores for these features, the method comprising the steps of:

convertiﬁg the features into terms;

generating, for each training concept, term frequency (TF) for each term, as
number of occurrences of that term in that training concept; \

| generating, for each training concept, average term frequency (AVE_TF) of

terms;

generating, for each training concept, document frequency (DF) for each term, as
total number of training concepts in which term appears; o

determining trammg set DBSIZE as total number of training concepts in the
knowledge base;

generating inverse document frequency (IDF) for each term; and

generating a relevance score for each term for each concept.

19.- - The method as set forth in claim 18, wherein when a length of a current concept,
doclength, is greater than an average length of concepts in a set, aveDocLength, the relevance 7
score is calculated using the formuia TFwt x IDF,
where TFwt =

TF + TF/AVE_TF

TF + TF/AVE_TF + 2(a. + B x (doclength - aveDocLength) / aveDocLength)
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and IDF = log ((DBSIZE - DF + 0.5) / (DF +.05)).

20. The method as set forth in claim 18, wherein when a length of a current concept,
doclength, is less than or equal to an average length of concepts in a set, aveDocLength, the
relevance score is calculated using the formula TFwt x IDF,

where TFwt =
TF + TF/AVE_TF

TF + TF/AVE_TF + 2(« + f x (aveDocLength - doclength + 1) / aveDocLength)

and IDF = log ((DBSIZE - DF + 0.5) / (DF +.05)).

21. A computer-implemented method of building a knowledge base for a legal topic

classification system substantially as set forth in the drawings.

22. A computer-implemented method of processing an input concept from a document

text substantially as set forth in the drawings.

23. A computer-implemented method of building a knowledge base for a legal topic

classification system substantially as herein described with reference to any embodiment disclosed.

24, A computer-implemented method of processing an input concept from a document
text substantially as herein described with reference to any embodiment disclosed.
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METHOD FOR CLASSIFYING TERMS OF
LEGAL DOCUMENTS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a method for clas-
sifying terms of legal documents.

[0003] 2. Description of Related Art

[0004] Legal entities use a number of tools to complete
tasks regarding legal documentation. Modern commercial
relationships involve multiple business partners and pro-
cesses throughout the supply chain. This complexity affects
terms and conditions entries corresponding to business
liabilities, which relates to costs, shipments, payments, quali-
ties, volume breaks, rebate policies, discounts, and so forth.
Managing all of these requires a serious commitment of time
and resources. Today, a typical enterprise has to associate
with a variety of vendors, suppliers, service providers, and
such by using contracts, agreements, or other types of legal
documents.

[0005] Legal documents are used in almost all areas of
commerce. Most conventional legal documents are reviewed,
accepted, and signed using an inefficient, manually irritating
process. This seriously affects the efficiency of the busi-
nesses. In recent years, software programs related to legal
document management have been adopted and used by many
organizations. However, interfaces provided by the software
programs are often text-based and cumbersome to use. Fur-
thermore, the software programs also lack functionalities that
allow terms of legal documents to be efficiently updated and
shared.

[0006] What is needed, therefore, is a method that can
provide functions of classifying terms of legal documents
throughout the stages of maintenance, and analysis.

SUMMARY OF THE INVENTION

[0007] A method for classifying terms of legal documents
is provided. The method includes the steps of: standardizing
terms and conditions of all of the legal documents stored in a
database; classifying all of the legal documents having stan-
dardized terms and conditions into different categories
according to different areas of practices; extracting universal
terms and conditions of each of the categories; extracting
universal terms and conditions of all of the legal documents in
all categories; and extracting categorical terms and conditions
of each of the categories.

[0008] Other advantages and novel features of the present
invention will become more apparent from the following
detailed description of preferred embodiments when taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a schematic diagram of a hardware con-
figuration of a system for classifying terms of legal docu-
ments in accordance with a preferred embodiment;

[0010] FIG. 2 is a schematic diagram of main software
function modules of an application server of F1G. 1;

[0011] FIG. 3 is a flowchart of a method for classifying
terms of legal documents in accordance with a preferred
embodiment; and
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[0012] FIG. 4is a flowchart of a method for a user to apply
classified terms of FIG. 3 to generate an acceptable legal
document.

DETAILED DESCRIPTION OF THE INVENTION

[0013] FIG. 1 is a schematic diagram of a hardware con-
figuration of a system for classifying terms of legal docu-
ments (hereinafter, “the system”) in accordance with a pre-
ferred embodiment. The system includes an application
server 1, a database 2, and a plurality of clients 3 (only three
shown). The application server 1 comnunicates with the cli-
ents 3 via a network 4. The network 4 may be an intranet, the
Internet, or any other types of communications links. Each of
the plurality of clients 3 is configured (i.e., structured and
arranged) for providing an interactive interface that enables
users to perform relevant operations so as to classify terms of
the legal documents. The users may belong to different
departments, such as a sales department, a purchasing depart-
ment, a financial department, a legal department, or any other
affiliates of an enterprise and/or a contracting party of the
enterprise.

[0014] The application server 1 further connects to the
database 2. The database 2 is configured for storing related
data, such as legal documents and different terms of the legal
documents. In the preferred embodiment, the legal docu-
ments are contracts. In other embodiments, the legal docu-
ments may be agreements, and indictments, etc.

[0015] FIG. 2 is a schematic diagram of main software
function modules of the application server 1. The application
server 1 may include a standardizing module 10, a classifying
module 12, an extracting module 14, a defining module 16, an
adding module 18, and a storing module 20.

[0016] The standardizing module 10 is configured for stan-
dardizing terms and conditions of all of legal documents
stored in the database 2. The standardized terms and condi-
tions in a particular category of legal documents may have the
same expressions.

[0017] The classifying module 12 is configured for classi-
fying all of the legal documents having standardized terms
and conditions into different categories according to different
areas of practices. For example, the legal documents (i.e.,
contracts) may be classified into the following categories:
lease agreements, project contracts, service contracts,
employment contracts, and business contracts, etc.

[0018] The extracting module 14 is configured for extract-
ing universal terms and conditions of each of the categories.
The universal terms and conditions of the category are appli-
cable to all of the legal documents in the same category.
[0019] The extracting module 14 is also configured for
extracting universal terms and conditions ofall the categories
according to the universal terms of each category. The uni-
versal terms and conditions of all the categories are selected
from the universal terms and conditions of each of the cat-
egories and are applicable to each of the legal documents
regardless of the category of the legal document.

[0020] The extracting module 14 is further configured for
extracting categorical terms and conditions of each of the
categories. The categorical terms and conditions are appli-
cable to a particular legal document in a category.

[0021] The defining module 16 is configured for defining
attributes of each of the universal terms, and conditions and
the categorical terms and conditions. The attributes of each of
the universal terms and conditions, and the categorical terms



US 2008/0249980 Al

and conditions may be defined as a fixed term and condition
or a modifiable term and condition.

[0022] Theadding module 18 is configured for adding extra
terms and conditions in the database 2. The extra terms and
conditions can be inserted into the universal terms and con-
ditions, and the categorical terms and conditions so as to
expand the terms and conditions.

[0023] The storing module 20 is configured for storing the
universal terms and conditions, the categorical terms and
conditions, extra terms and conditions, and the attributes of
each of terms and conditions in the database 2.

[0024] FIG. 3 is a flowchart of a method for classifying
terms of legal documents in accordance with a preferred
embodiment. In step S10, the standardizing module 10 stan-
dardizes terms and conditions of all of the legal documents
stored in the database 2.

[0025] Instep S12, the classifying module 12 classifies all
of the legal documents having standardized terms and condi-
tions into different categories according to different areas of
practices.

[0026] In step S14, the extracting module 14 extracts uni-
versal terms and conditions of each of the categories. The
universal terms and conditions of a category are applicable to
all of the legal documents in the same category.

[0027] In step S16, the extracting module 14 extracts uni-
versal terms and conditions of all categories according to the
universal terms and conditions of each of the categories. The
universal terms and conditions of all of the legal documents
are selected from the universal terms and conditions of each
of the categories and are applicable to each legal document
regardless of the category of the legal document.

[0028] In step S18, the extracting module 14 extracts cat-
egorical terms and conditions of each of the categories. The
categorical terms and conditions are applicable to a particular
legal document in a category.

[0029] In step S20, the defining module 16 defines
attributes of each of the universal terms and conditions, and
the categorical terms and conditions.

[0030] Instep S22, the adding module 18 adds extra terms
and conditions in the database 2.

[0031] Instep S24, the storing module 20 stores the univer-
sal terms and conditions, the categorical terms and condi-
tions, the extra terms and conditions, and the attributes of
each of the terms and conditions in the database 2.

[0032] FIG. 4 is a flowchart of a method for a user to apply
the classified terms of FIG. 3 to generate an acceptable legal
document. In step S30, the user selects a category of legal
documents to which the legal document to be generated
belongs from the database 2.

[0033] 1In step S32, the user determines whether there is
need to add universal terms and conditions of all of the legal
documents to the legal document.

[0034] Instep S34, the user selects needed universal terms
and conditions of all of the legal documents if there is need to
add universal terms and conditions of all of the legal docu-
ments.

[0035] In step S36, the user determines whether there is
need to add universal terms and conditions of the selected
category to the legal document.

[0036] Instep S38, the user selects needed universal terms
and conditions of the selected category if there is need to add
universal terms and conditions of the selected category.
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[0037] In step S40, the user determines whether there is
need to add categorical terms and conditions of the selected
category to the legal document.

[0038] In step S42, the user selects needed categorical
terms and conditions of the selected category if there is need
to add categorical terms and conditions of the selected cat-
egory.

[0039] In step S44, the user determines whether there is
need to add extra terms and conditions to the legal document.
[0040] Instep S46, the user selects needed extra terms and
conditions if there is need to add extra terms and conditions.
[0041] Instep S48, the system creates an acceptable legal
document according to the above selected terms.

[0042] It should be emphasized that the above-described
embodiments, particularly, any “preferred” embodiments,
are merely possible examples of implementations, merely set
forth for a clear understanding of the principles of the inven-
tion. Many variations and modifications may be made to the
above-described preferred embodiment(s) without departing
substantially from the spirit and principles of the invention.
All such modifications and variations are intended to be
included herein within the scope of this disclosure and the
above-described preferred embodiment(s) and protected by
the following claims.

What is claimed is:

1. A method for classifying terms of legal documents, the
method comprising:

standardizing terms and conditions of all of the legal docu-

ments stored in a database;

classifying all of the legal documents having standardized

terms and conditions into different categories according
to different areas of practices;

extracting universal terms and conditions of each of the

categories;

extracting universal terms and conditions of all of the legal

documents in all categories; and

extracting categorical terms and conditions of each of the

categories.

2. The method according to claim 1, further comprising:

defining attributes of each of the universal terms and con-

ditions, and the categorical terms and conditions;
adding extra terms and conditions in the database; and
storing the universal terms and conditions, the categorical
terms and conditions, the extra terms and conditions,
and the attributes of each of the terms and conditions in
the database.

3. The method according to claim 1, wherein the universal
terms and conditions of a category are applicable to all of the
legal documents in the same category.

4. The method according to claim 1, wherein the universal
terms and conditions of all legal documents are selected from
the universal terms and conditions of each category and are
applicable to each legal document regardless of the category
of the legal document.

5. The method according to claim 1, wherein the categori-
cal terms and conditions of each category are applicable to a
particular legal document in a category.

6. The method according to claim 1, further comprising a
step of applying the classified terms and conditions to gener-
ate an acceptable legal document.

k ok ok %k %
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BACKGROUND

Field of the Art

[0002] The disclosure relates to the field of computer
technology, more specifically to the field of computer archi-
tectures for enterprise data collection, analysis, and trans-
mission to cloud-based services.

Discussion of the State of the Art

[0003] Legal document analysis within and across specific
fields presents a tremendous challenge for applied utilization
of artificial intelligence (AI) and machine learning (ML)
tools based on the hyper-specialized nomenclature and con-
cepts which may also have substantial superficial similarity
but in-fact represent unique concepts across different appli-
cations of the law. Current techniques which are commonly
employed to legal text analysis often over-generalize or
overfit models without adequate consideration of specialized
areas of the law. Distinct subspecialties employ their own
parochial lexicons with highly contextualized semantics that
may not be well understood even by other legal practitioners
(e.g. a corpus of legal notes generated by contract lawyers
may not be suitable training data for automating processing
of notes generated by criminal litigators). Many of these
concepts are also apposite for other specialized fields such as
engineering or medicine where nomenclature and meaning
can be quite distinct within subspecialties; medicine in
particular is known for the specificity required in building
Natural Language Processing (NLP) models with limited
transferability to other (even related) specializations.

SUMMARY

[0004] Accordingly, the inventor has conceived and
reduced to practice, a system and method for automated
analysis of legal documents within and across different
fields. A system for automated analysis of legal documents
within and across different fields is disclosed. The system
includes a computer system comprising at least one memory,
at least one processor, and at least a first plurality of
programming instructions stored in the at least one memory
and operating on the at least one processor configured to

allow the operation on the computer system of additional
programming instructions, an extraction processor, compris-
ing at least a second plurality of programming instructions
stored in the at least one memory of, and operating on at
least one processor of, the computer system, and an analysis
processor, comprising at least a second plurality of program-
ming instructions stored in the at least one memory of, and
operating on at least one processor of, the computer system.
The second plurality of programming instructions, when
operating on the at least one processor, cause the computer
system to receive a data set containing legal documents,
perform a set of systematic NLP-based data extraction
generic micro-functions to identify, extract a set of knowl-
edge data from data contained in the legal document, and
transform the knowledge data into a common data form. The
second plurality of programming instructions, when operat-
ing on the at least one processor, cause the computer system
to perform dynamic model selection based on a series
classification algorithms estimating a domain, age, and legal
jurisdictions for the knowledge data, effectively query a
catalogue of available models generate a knowledge graph
from the knowledge data; perform knowledge graph enrich-
ment and dataset contextualization using legal and domain-
specific technical data, and using knowledge data to provide
one or more interpretations for a provision within the
knowledge data.

[0005] According to another aspect, a method for auto-
mated analysis of legal documents within and across differ-
ent fields is disclosed. The method for automated analysis of
legal documents within and across different fields receives a
data set of legal documents, identifies and extracts a set of
knowledge data from data contained in the legal document,
transforms the knowledge data into a common data form,
selects a dynamic model used in estimating a domain, age,
and legal jurisdictions for the knowledge data, queries a
catalogue of available models, generates a knowledge graph
from the knowledge data, performs knowledge graph enrich-
ment and dataset contextualization using legal and domain-
specific technical data, and provides one or more interpre-
tations for a provision within the knowledge data.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES
[0006] The accompanying drawings illustrate several
aspects and, together with the description, serve to explain



US 2020/0151392 Al

the principles of the invention according to the aspects. It
will be appreciated by one skilled in the art that the par-
ticular arrangements illustrated in the drawings are merely
exemplary, and are not to be considered as limiting of the
scope of the invention or the claims herein in any way.

[0007] FIG.1is a diagram of an exemplary architecture of
an advanced cyber decision platform according to one
aspect.

[0008] FIG. 2 is a flow diagram of an exemplary function

of the business operating system in the detection and miti-
gation of predetermining factors leading to and steps to
mitigate ongoing cyberattacks.

[0009] FIGS. 3A and 3B are a process diagram showing a
general flow 300 of business operating system functions in
use to mitigate cyberattacks.

[0010] FIG. 4 is an architecture diagram illustrating an
exemplary system 400 for automated analysis of legal
documents within and across different fields, according to
aspect.

[0011] FIG. 5 is an architecture diagram illustrating an
exemplary system 500 for automated analysis of legal
documents within and across different fields, according to
aspect.

[0012] FIG. 6 is an architecture diagram illustrating an
exemplary system 600 for automated analysis of legal
documents within and across different fields, according to
aspect.

[0013] FIG. 7A-7C illustrate exemplary knowledge
graphs for legal document analysis according to one aspect
of the present invention.

[0014] FIG. 8 is an architecture diagram illustrating an
exemplary system 700 for automated analysis of legal
documents within and across different fields, according to
aspect.

[0015] FIG. 9 is a process diagram illustrating an exem-
plary method 800 for automated analysis of legal documents
within and across different fields, according to aspect.
[0016] FIG. 10 is a process diagram illustrating an exem-
plary method 900 for automated analysis of legal documents
within and across different fields, according to aspect.
[0017] FIG. 11 is a block diagram illustrating an exem-
plary hardware architecture of a computing device.

[0018] FIG. 12 is a block diagram illustrating an exem-
plary logical architecture for a client device.

[0019] FIG. 13 is a block diagram showing an exemplary
architectural arrangement of clients, servers, and external
services.

[0020] FIG. 14 is another block diagram illustrating an
exemplary hardware architecture of a computing device.

DETAILED DESCRIPTION

[0021] The inventor has conceived, and reduced to prac-
tice, automated analysis of legal documents within and
across different fields.

[0022] One or more different aspects may be described in
the present application. Further, for one or more of the
aspects described herein, numerous alternative arrange-
ments may be described; it should be appreciated that these
are presented for illustrative purposes only and are not
limiting of the aspects contained herein or the claims pre-
sented herein in any way. One or more of the arrangements
may be widely applicable to numerous aspects, as may be
readily apparent from the disclosure. In general, arrange-
ments are described in sufficient detail to enable those
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skilled in the art to practice one or more of the aspects, and
it should be appreciated that other arrangements may be
utilized and that structural, logical, software, electrical and
other changes may be made without departing from the
scope of the particular aspects. Particular features of one or
more of the aspects described herein may be described with
reference to one or more particular aspects or figures that
form a part of the present disclosure, and in which are
shown, by way of illustration, specific arrangements of one
or more of the aspects. It should be appreciated, however,
that such features are not limited to usage in the one or more
particular aspects or figures with reference to which they are
described. The present disclosure is neither a literal descrip-
tion of all arrangements of one or more of the aspects nor a
listing of features of one or more of the aspects that must be
present in all arrangements.

[0023] Headings of sections provided in this patent appli-
cation and the title of this patent application are for conve-
nience only, and are not to be taken as limiting the disclosure
in any way.

[0024] Devices that are in communication with each other
need not be in continuous communication with each other,
unless expressly specified otherwise. In addition, devices
that are in communication with each other may communi-
cate directly or indirectly through one or more communica-
tion means or intermediaries, logical or physical.

[0025] A description of an aspect with several components
in communication with each other does not imply that all
such components are required. To the contrary, a variety of
optional components may be described to illustrate a wide
variety of possible aspects and in order to more fully
illustrate one or more aspects. Similarly, although process
steps, method steps, algorithms or the like may be described
in a sequential order, such processes, methods and algo-
rithms may generally be configured to work in alternate
orders, unless specifically stated to the contrary. In other
words, any sequence or order of steps that may be described
in this patent application does not, in and of itself, indicate
a requirement that the steps be performed in that order. The
steps of described processes may be performed in any order
practical. Further, some steps may be performed simultane-
ously despite being described or implied as occurring non-
simultaneously (e.g., because one step is described after the
other step). Moreover, the illustration of a process by its
depiction in a drawing does not imply that the illustrated
process is exclusive of other variations and modifications
thereto, does not imply that the illustrated process or any of
its steps are necessary to one or more of the aspects, and
does not imply that the illustrated process is preferred. Also,
steps are generally described once per aspect, but this does
not mean they must occur once, or that they may only occur
once each time a process, method, or algorithm is carried out
or executed. Some steps may be omitted in some aspects or
some occurrences, or sonie steps may be executed more than
once in a given aspect or occurrence.

[0026] When a single device or article is described herein,
it will be readily apparent that more than one device or
article may be used in place of a single device or article.
Similarly, where more than one device or article is described
herein, it will be readily apparent that a single device or
article may be used in place of the more than one device or
article.

[0027] The functionality or the features of a device may be
alternatively embodied by one or more other devices that are
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not explicitly described as having such functionality or
features. Thus, other aspects need not include the device
itself.

[0028] Techniques and mechanisms described or refer-
enced herein will sometimes be described in singular form
for clarity. However, it should be appreciated that particular
aspects may include multiple iterations of a technique or
multiple instantiations of a mechanism unless noted other-
wise. Process descriptions or blocks in figures should be
understood as representing modules, segments, or portions
of code which include one or more executable instructions
for implementing specific logical functions or steps in the
process. Alternate implementations are included within the
scope of various aspects in which, for example, functions
may be executed out of order from that shown or discussed,
including substantially concurrently or in reverse order,
depending on the functionality involved, as would be under-
stood by those having ordinary skill in the art.

Definitions

[0029] “Artificial intelligence” or “Al” as used herein
means a computer system or component that has been
programmed in such a way that it mimics some aspect or
aspects of cognitive functions that humans associate with
human intelligence, such as learning, problem solving, and
decision-making. Examples of current Al technologies
include understanding human speech, competing success-
fully in strategic games such as chess and Go, autonomous
operation of vehicles, complex simulations, and interpreta-
tion of complex data such as images and video.

[0030] “Machine learning” as used herein is an aspect of
artificial intelligence in which the computer system or
component can modify its behavior or understanding with-
out being explicitly programmed to do so. Machine learning
algorithms develop models of behavior or understanding
based on information fed to them as training sets, and can
modify those models based on new incoming information.
An example of a machine learning algorithm is AlphaGo, the
first computer program to defeat 2 human world champion
in the game of Go. AlphaGo was not explicitly programmed
to play Go. It was fed millions of games of Go, and
developed its own model of the game and strategies of play.
[0031] “Neural network™ as used herein means a compu-
tational model, architecture, or system made up of a number
of simple, highly interconnected processing elements which
process information by their dynamic state response to
external inputs, and is thus able to “learn” information by
recognizing patterns or trends. Neural networks, also some-
times known as “artificial neural networks” are based on our
understanding of the structure and functions of biological
neural networks, such as the brains of mammals. A neural
network is a framework for application of machine learning
algorithms.

Conceptual Architecture

[0032] FIG.1is a diagram of an exemplary architecture of
an advanced cyber decision platform (ACDP) 100 according
to one aspect. Client access to the system 105 for specific
data entry, system control and for interaction with system
output such as automated predictive decision making and
planning and alternate pathway simulations, occurs through
the system’s distributed, extensible high bandwidth cloud
interface 110 which uses a versatile, robust web application
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driven interface for both input and display of client-facing
information via network 107 and operates a data store 112
such as, but not limited to MONGODB™, COUCHDB™,
CASSANDRA™ or REDIS™ according to various arrange-
ments. Much of the business data analyzed by the system
both from sources within the confines of the client business,
and from cloud based sources, also enter the system through
the cloud interface 110, data being passed to the connector
module 135 which may possess the API routines 1354
needed to accept and convert the external data and then pass
the normalized information to other analysis and transfor-
mation components of the system, the directed computa-
tional graph module 155, high volume web crawler module
115, multidimensional time series database 120 and the
graph stack service 145. The directed computational graph
module 155 retrieves one or more streams of data from a
plurality of sources, which includes, but is in no way not
limited to, a plurality of physical sensors, network service
providers, web based questionnaires and surveys, monitor-
ing of electronic infrastructure, crowd sourcing campaigns,
and human input device information. Within the directed
computational graph module 155, data may be split into two
identical streams in a specialized pre-programmed data
pipeline 155a, wherein one sub-stream may be sent for batch
processing and storage while the other sub-stream may be
reformatted for transformation pipeline analysis. The data is
then transferred to the general transformer service module
160 for linear data transformation as part of analysis or the
decomposable transformer service module 150 for branch-
ing or iterative transformations that are part of analysis. The
directed computational graph module 155 represents all data
as directed graphs where the transformations are nodes and
the result messages between transformations edges of the
graph. The high volume web crawling module 115 uses
multiple server hosted preprogrammed web spiders, which
while autonomously configured are deployed within a web
scraping framework 115@ of which SCRAPY™ is an
example, to identify and retrieve data of interest from web
based sources that are not well tagged by conventional web
crawling technology. The multiple dimension time series
data store module 120 may receive streaming data from a
large plurality of sensors that may be of several different
types. The multiple dimension time series data store module
may also store any time series data encountered by the
system such as but not limited to enterprise network usage
data, component and system logs, performance data, net-
work service information captures such as, but not limited to
news and financial feeds, and sales and service related
customer data. The module is designed to accommodate
irregular and high volume surges by dynamically allotting
network bandwidth and server processing channels to pro-
cess the incoming data. Inclusion of programming wrappers
for languages examples of which are, but not limited to C++,
PERL, PYTHON, and ERLANG™ allows sophisticated
programming logic to be added to the default function of the
multidimensional time series database 120 without intimate
knowledge of the core programming, greatly extending
breadth of function. Data retrieved by the multidimensional
time series database 120 and the high volume web crawling
module 115 may be further analyzed and transformed into
task optimized results by the directed computational graph
155 and associated general transformer service 150 and
decomposable transformer service 160 modules. Alternately,
data from the multidimensional time series database and
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high volume web crawling modules may be sent, often with
scripted cuing information determining important vertexes
1454, to the graph stack service module 145 which, employ-
ing standardized protocols for converting streams of infor-
mation into graph representations of that data, for example,
open graph internet technology although the invention is not
reliant on any one standard. Through the steps, the graph
stack service module 145 represents data in graphical form
influenced by any pre-determined scripted modifications
145a and stores it in a graph-based data store 1455 such as
GIRAPH™ or a key value pair type data store REDIS™, or
RIAK™, among others, all of which are suitable for storing
graph-based information.

[0033] Results of the transformative analysis process may
then be combined with further client directives, additional
business rules and practices relevant to the analysis and
situational information external to the already available data
in the automated planning service module 130 which also
runs powerful information theory 130a based predictive
statistics functions and machine learning algorithms to allow
future trends and outcomes to be rapidly forecast based upon
the current system derived results and choosing each a
plurality of possible business decisions. The using all avail-
able data, the automated planning service module 130 may
propose business decisions most likely to result is the most
favorable business outcome with a usably high level of
certainty. Closely related to the automated planning service
module in the use of system derived results in conjunction
with possible externally supplied additional information in
the assistance of end user business decision making, the
action outcome simulation module 125 with its discrete
event simulator programming module 1254 coupled with the
end user facing observation and state estimation service 140
which is highly scriptable 1405 as circumstances require and
has a game engine 140a to more realistically stage possible
outcomes of business decisions under consideration, allows
business decision makers to investigate the probable out-
comes of choosing one pending course of action over
another based upon analysis of the current available data.

[0034] For example, the Information Assurance depart-
ment is notified by the system 100 that principal X is using
credentials K (Kerberos Principal Key) never used by it
before to access service Y. Service Y utilizes these same
credentials to access secure data on data store Z. This
correctly generates an alert as suspicious lateral movement
through the network and will recommend isolation of X and
Y and suspension of K based on continuous baseline net-
work traffic monitoring by the nultidimensional time series
data store 120 programmed to process such data 120q,
rigorous analysis of the network baseline by the directed
computational graph 155 with its underlying general trans-
former service module 160 and decomposable transformer
service module 150 in conjunction with the Al and primed
machine learning capabilities 130a of the automated plan-
ning service module 130 which had also received and
assimilated publicly available from a plurality of sources
through the multi-source connection APIs of the connector
module 135. Ad hoc simulations of these traffic patterns are
run against the baseline by the action outcome simulation
module 125 and its discrete event simulator 125q, which is
used here to determine probability space for likelihood of
legitimacy. The system 100, based on this data and analysis,
was able to detect and recommend mitigation of a cyberat-
tack that represented an existential threat to all business
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operations, presenting, at the time of the attack, information
most needed for an actionable plan to human analysts at
multiple levels in the mitigation and remediation effort
through use of the observation and state estimation service
140 which had also been specifically preprogrammed to
handle cybersecurity events 1405.

[0035] According to one aspect, the advanced cyber deci-
sion platform, a specifically programmed usage of the busi-
ness operating system, continuously monitors a client enter-
prise’s normal network activity for behaviors such as but not
limited to normal users on the network, resources accessed
by each user, access permissions of each user, machine to
machine traffic on the network, sanctioned external access to
the core network and administrative access to the network’s
identity and access management servers in conjunction with
real-time analytics informing knowledge of cyberattack
methodology. The system then uses this information for two
purposes: First, the advanced computational analytics and
simulation capabilities of the system are used to provide
immediate disclosure of probable digital access points both
at the network periphery and within the enterprise’s infor-
mation transfer and trust structure and recommendations are
given on network changes that should be made to harden it
prior to or during an attack. Second, the advanced cyber
decision platform continuously monitors the network in
real-time both for types of traffic and through techniques
such as deep packet inspection for pre-decided analytically
significant deviation in user traffic for indications of known
cyberattack vectors such as, but not limited to, ACTIVE
DIRECTORY™/Kerberos pass-the-ticket attack, ACTIVE
DIRECTORY™/Kerberos pass-the-hash attack and the
related ACTIVE DIRECTORY™/Kerberos overpass-the-
hash attack, ACTIVE DIRECTORY™/Kerberos Skeleton
Key, ACTIVE DIRECTORY™/Kerberos golden and silver
ticket attack, privilege escalation attack, compromised user
credentials, and ransomware disk attacks. When suspicious
activity at a level signifying an attack (for example, includ-
ing but not limited to skeleton key attacks, pass-the-hash
attacks, or attacks via compromised user credentials) is
determined, the system issues action-focused alert informa-
tion to all predesignated parties specifically tailored to their
roles in attack mitigation or remediation and formatted to
provide predictive attack modeling based upon historic,
current, and contextual attack progression analysis such that
human decision makers can rapidly formulate the most
effective courses of action at their levels of responsibility in
command of the most actionable information with as little
distractive data as possible. The system then issues defen-
sive measures in the most actionable form to end the attack
with the least possible damage and exposure. All attack data
are persistently stored for later forensic analysis.

[0036] FIG. 2 is a flow diagram of an exemplary function
of the business operating system in the detection and miti-
gation of predetermining factors leading to and steps to
mitigate ongoing cyberattacks 200. The system continuously
retrieves network traffic data 201 which may be stored and
preprocessed by the multidimensional time series data store
120 and its programming wrappers 120a. All captured data
are then analyzed to predict the normal usage patterns of
network nodes such as internal users, network connected
systems and equipment and sanctioned users external to the
enterprise boundaries for example off-site employees, con-
tractors and vendors, just to name a few likely participants.
Of course, normal other network traffic may also be known
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to those skilled in the field, the list given is not meant to be
exclusive and other possibilities would not fall outside the
design of the invention. Analysis of network traffic may
include graphical analysis of parameters such as network
item to network usage using specifically developed pro-
gramming in the graph stack service 145, 1454, analysis of
usage by each network item may be accomplished by
specifically pre-developed algorithms associated with the
directed computational graph module 155, general trans-
former service module 160 and decomposable service mod-
ule 150, depending on the complexity of the individual
usage profile 201. These usage pattern analyses, in conjunc-
tion with additional data concerning an enterprise’s network
topology; gateway firewall programming; internal firewall
configuration; directory services protocols and configura-
tion; and permissions profiles for both users and for access
to sensitive information, just to list a few non-exclusive
examples may then be analyzed further within the automated
planning service module 130, where machine learning tech-
niques which include but are not limited to information
theory statistics 130a may be employed and the action
outcome simulation module 125, specialized for predictive
simulation of outcome based on current data 1254 may be
applied to formulate a current, up-to-date and continuously
evolving baseline network usage profile 202. This same data
would be combined with up-to-date known cyberattack
methodology reports, possibly retrieved from several diver-
gent and exogenous sources through the use of the multi-
application programming interface aware connector module
135 to present preventative recommendations to the enter-
prise decision makers for network infrastructure changes,
physical and configuration-based to cost effectively reduce
the probability of a cyberattack and to significantly and most
cost effectively mitigate data exposure and loss in the event
of attack 203, 204.

[0037] While some of these options may have been par-
tially available as piecemeal solutions in the past, we believe
the ability to intelligently integrate the large volume of data
from a plurality of sources on an ongoing basis followed by
predictive simulation and analysis of outcome based upon
that current data such that actionable, business practice
efficient recommendations can be presented is both novel
and necessary in this field.

[0038] Once a comprehensive baseline profile of network
usage using all available network traffic data has been
formulated, the specifically tasked business operating sys-
tem continuously polls the incoming traffic data for activities
anomalous to that baseline as determined by pre-designated
boundaries 205. Examples of anomalous activities may
include a user attempting to gain access several workstations
or servers in rapid succession, or a user attempting to gain
access to a domain server of server with sensitive informa-
tion using random userIDs or another user’s userID and
password, or attempts by any user to brute force crack a
privileged user’s password, or replay of recently issued
ACTIVE DIRECTORY™/Kerberos ticket granting tickets,
or the presence on any known, ongoing exploit on the
network or the introduction of known malware to the
network, just to name a very small sample of the cyberattack
profiles known to those skilled in the field. The invention,
being predictive as well as aware of known exploits is
designed to analyze any anomalous network behavior, for-
mulate probable outcomes of the behavior, and to then issue
any needed alerts regardless of whether the attack follows a
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published exploit specification or exhibits novel character-
istics deviant to normal network practice. Once a probable
cyberattack is detected, the system then is designed to get
needed information to responding parties 206 tailored,
where possible, to each role in mitigating the attack and
damage arising from it 207. This may include the exact
subset of information included in alerts and updates and the
format in which the information is presented which may be
through the enterprise’s existing security information and
event management system. Network administrators, then,
might receive information such as but not limited to where
on the network the attack is believed to have originated,
what systems are believed currently affected, predictive
information on where the attack may progress, what entet-
prise information is at risk and actionable recommendations
on repelling the intrusion and mitigating the damage,
whereas a chief information security officer may receive
alert including but not limited to a timeline of the cyberat-
tack, the services and information believed compromised,
what action, if any has been taken to mitigate the attack, a
prediction of how the attack may unfold and the recommen-
dations given to control and repel the attack 207, although
all parties may access any network and cyberattack infor-
mation for which they have granted access at any time,
unless compromise is suspected. Other specifically tailored
updates may be issued by the system 206, 207.

[0039] FIGS. 3A and 3B are a process diagram showing a
general flow 300 of business operating system functions in
use to mitigate cyberattacks. Input network data which may
include network flow patterns 321, the origin and destination
of each piece of measurable network traffic 322, system logs
from servers and workstations on the network 323, endpoint
data 329, any security event log data from servers or
available security information and event (SIEM) systems
324, external threat intelligence feeds 324a, identity or
assessment context 325, external network health or cyber-
security feeds 326, Kerberos domain controller or ACTIVE
DIRECTORY™ server logs or instrumentation 327 and
business unit performance related data 328, among many
other possible data types for which the invention was
designed to analyze and integrate, may pass into 315 the
business operating system 310 for analysis as part of its
cyber security function. These multiple types of data from a
plurality of sources may be transformed for analysis 311,
312 using at least one of the specialized cybersecurity, risk
assessment or common functions of the business operating
system in the role of cybersecurity system, such as, but not
limited to network and system user privilege oversight 331,
network and system user behavior analytics 332, attacker
and defender action timeline 333, SIEM integration and
analysis 334, dynamic benchmarking 335, and incident
identification and resolution performance analytics 336
among other possible cybersecurity functions; value at risk
(VAR) modeling and simulation 341, anticipatory vs. reac-
tive cost estimations of different types of data breaches to
establish priorities 342, work factor analysis 343 and cyber
event discovery rate 344 as part of the system’s risk ana-
lytics capabilities; and the ability to format and deliver
customized reports and dashboards 351, perform general-
ized, ad hoc data analytics on demand 352, continuously
monitor, process and explore incoming data for subtle
changes or diffuse informational threads 353 and generate
cyber-physical systems graphing 354 as part of the business
operating system’s common capabilities. Output 317 can be
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used to configure network gateway security appliances 361,
to assist in preventing network intrusion through predictive
change to infrastructure recommendations 362, to alert an
enterprise of ongoing cyberattack early in the attack cycle,
possibly thwarting it but at least mitigating the damage 362,
to record compliance to standardized guidelines or SLA
requirements 363, to continuously probe existing network
infrastructure and issue alerts to any changes which may
make a breach more likely 364, suggest solutions to any
domain controller ticketing weaknesses detected 365, detect
presence of malware 366, perform one time or continuous
vulnerability scanning depending on client directives 367,
thwart cyber attacks and mitigate damage 368. These
examples are, of course, only a subset of the possible uses
of the system, they are exemplary in nature and do not reflect
any boundaries in the capabilities of the invention.

Detailed Description of Exemplary Aspects

[0040] FIG. 4 is an architecture diagram illustrating an
exemplary system 400 for automated analysis of legal
documents within and across different fields, according to
aspect. System 400 provides a scalable and extensible
framework for addressing the fragmented, but typically
hierarchical, nature of these increasingly specialized uses of
legal and technical language intermixed inside contract
documents, patents, employment agreements and other com-
mon documents (e.g. transactional documents associated
with M&A or investment activity). Legal documents are
received and processed by input module 401. This module
401 ingest all documents to be processed into a format that
us used throughout the system 400. Data may be received
from a variety of different data sources containing data
useful in interpreting the legal documents. The input module
401 also extracts all relevant data using natural language
processing (NLP) processing pipelines. To properly prepare
the data for analysis, input module 401 deduplicated the data
to reduce dataset size and streamline it for future processing.
This deduplication involves leveraging various mathemati-
cal formalisms and NLP algorithms for unstructured data to
recognize and remove redundant information. The processed
data is stored in a model 405 optimized for querying and
analysis, such as a graph, time series, index, relation, or
key-value store. For example, a block of text will be broken
up and placed in rows in a table for faster processing but a
highly relational data set may need to be in a graph to
support efficient traversals.

[0041] Analysis engine 402 receives the data generated by
the input module 401 to perform analysis processing on the
data. Analysis engine 402 normalizes the data by converting
various data types into a consistent unified data model. The
data is associated with appropriate entities and that units or
values are uniform, perhaps converting all temperatures to
either Celsius or Fahrenheit or all time to the GMT time
zone. This process further prepares the data for analysis with
various predictive models, including machine learning algo-
rithms. Depending on the use case, it can be performed
either on streaming data as it is ingested or on batches of
stored data.

[0042] The analysis engine 402 uses a standardized set of
naming conventions or ontologies are applied to the data to
ensure there is no confusion about the definitions of objects
or values within the dataset. The process of indexing data
points with their logical or linguistic meaning in the context
of surrounding data points is referred to as semantifying
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data. Use of semantifized data facilitates deeper reasoning
and automated analysis of entities within the data and their
relationships to one another.

[0043] Sometimes simple expressions and logic are
enough to glean sufficient insight from this semantified data,
but other times more advanced techniques involving various
machine learning or deep learning approaches may be
needed. For example, model-driven analysis extracts
intended meaning and sentiment from widely varying
sources of structured or unstructured data, allowing infusion
or enrichment of the semantified data with even clearer
meaning and greater context for increasingly improved
automated processing and more insightful interpretation.
[0044] Analysis engine 402 uses the semantified data to
build dynamic models 405 that enable better understanding,
prediction, or simulation of the world. Additional self-
improvement for models may leverage orchestration tools or
reinforcement learning techniques to recognize and correct
for model bias to continually maximize the accuracy and
effectiveness of those models over time. Contextualized
information can now be presented in a way that enables
Human+Al collaboration to optimize decision-making and
performance, at scale, to any domain.

[0045] This analysis processing is domain-agnostic,
meaning the processing can be applied to virtually any
structured or unstructured data set using Domain-Specific
Languages (DSLs) and common data formalisms. FIG. 6
illustrates a process for performing this data input. The data
is ingested 601 into the input module 401. The data may be
de-duplicated 602 to identify and correct duplicate and
redundant information that exists in the raw input data. The
input data may be schematized 603 to organize the data into
a common framework. This data may be further processed
604 to normalize it into a common frame of reference for use
when comparing data from differing sources. The initial
processing is completed by semantifying the data into a
standardized domain-specific ontology 605 enabling both
machines and humans to understand, share, and reason with
all of the data as a single entity.

[0046] By organizing data into a unified model 405 upon
ingestion, the model 405 enables databases to evolve into
knowledge bases where querying and analysis by monitor-
ing module 403 is intuitive and efficient, even when reason-
ing about data from heterogeneous and disparate sources.
Actual insights are delivered across data sources and not just
a storage bill associated with a large but often unusable data
lake. This module 403 is able to process logs and instru-
mented interactions at massive scale to provide the imme-
diate context needed to understand what is present within the
legal. As a result, the monitoring module 403’s process of
decomposing both data and analytic work enables the deliv-
ery of visibility and detection capabilities that continually
improve as more data is gradually collected and integrated.
[0047] This visibility supports understanding and predic-
tive awareness useful when coupled with mathematical
models and statistical analytics. This module 403 includes
simulation modeling to explore what if scenarios and the use
of other model management tools to improve predictive
model performance and management. User’s exploration of
hypothetical strategies and outcomes with continuously
enriched allows for better understand the intricacies of their
entire legal position from the adoption and/or used of the
legal documents. This analysis may be useful in preparing
and negotiating legal agreements given complex interdepen-
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dencies that would otherwise be very difficult to recognize
or comprehend. This analysis may also be useful in deter-
mining whether a legal claim is either strong or weak when
the legal documents are litigated. This processing may
continue as new data from court opinions, litigation results,
additional negotiations and similar events provides data
relevant to the analysis.

[0048] FIG. 5 is an architecture diagram illustrating an
exemplary process 500 for automated analysis of legal
documents within and across different fields, according to
aspect. An entire feedback loop of analysis steps is sup-
ported by an analytics processing system 400. Initial data is
received and ingested 501 in which it is processed and
formatted into a common framework for consideration
within ongoing analysis. All of the data is stored 502 into
any number of different datastores for use by the analysis
processing.

[0049] Stored data may be orchestrated 503 into different
automated workflows and varying transformations as users
explore the data. This user exploration uses analysis pro-
cessing 504 that generates various analytics using the com-
mon set of data from multiple sources. Once some analysis
has been done, the data may be used to predict 505 outcomes
from various simulations using historical, counter-factual,
and synthetic data sources.

[0050] Users may use all the above results to explore 506
additional hypothetical scenarios to validate assumption
about dynamic systems that would otherwise be difficult to
measure. The user may visualize 507 the results from all of
the analysis, predictions, and explorations into a common set
of results as users identify complex interdependencies in the
data from the multitude of sources.

[0051] FIG. 7A-7C illustrate exemplary knowledge
graphs for legal document analysis according to one aspect
of the present invention. This analysis processing 400 may
be used in several example analysis modeling. FIG. 7A
illustrates one example knowledge graph. Legal briefs 701,
702, 703 filed is a case by all parties, or legal briefs from all
cases on the same claim 711, 712, can be analyzed against
each other, and the relative strength and weaknesses of the
cited caselaw can be determined. The briefs themselves 701,
702, 703 provide one set of relevant data, caselaw opinions
713-716 provide standards to be applied and competing
cases, can be compared to the facts at issue to estimate any
strength or weakness in the arguments presented. For
example, a cited case 713 can have its opinion compared
against the decisions of all subsequent cases 719, 714, 715
that cite the asserted opinion 713. The facts described in
these cases can be compared against the facts outlined in the
briefs. The analysis may be performed with finds of fact for
issues in dispute resolved in all possible ways to provide
predictive outcomes in all of these possible scenarios. Such
analysis by each party permits each to develop responses to
the strongest points of opposing parties, and when per-
formed before a responsive brief is filed permit drafting of
arguments that best overcomes the opponents’ case. The
identity of a judge 717 that rules in the current case or in
prior decisions may also be tracked to determine whether a
favorable decision may be expected.

[0052] FIG. 7B illustrates another example knowledge
graph in which this same data may be applied to similar
cases that use differing law firms or that form the basis of
selecting a law firm by a client. Analysis of the arguments
made by a particular law firm 721, or a particular lawyer
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722-723 in similar cases may provide a mechanism to
identify the attorneys 722-723 who present the strongest
arguments separate from the rulings 736 made in a case, or
an argument that has mixed results 732, 731. The results of
an action, motion, or the like depends upon the facts and
witnesses as well as the arguments made by counsel 732,
731. The stronger work product and arguments may be made
by attorneys for clients who do not prevail because of a weak
factual situation. Hiring the best attorney for a case, or
understanding the abilities of opposing counsel, can help
clients resolve cases of all types to better negotiated reso-
lutions. A particular judge who ruled over relevant cases
may also be examined 737 for the purposes of determining
the sorts of arguments and cases a given judge that may be
relevant to a current case has ruled on, and how those rulings
ended.

[0053] Inherent in both of the about uses of this NLP
analysis is the analysis of the best legal arguments that may
be made for a given set of facts. FIG. 7B illustrates one such
use of an exemplary knowledge graph. Thus, attorneys
performing legal research in support of development of a
litigation or negotiation strategy may analyze relevant case-
law 733-736 to identify the strongest approach. Fact com-
parison of current facts and ones found in various opinions
may result in identification of specific factual circumstances
that permit a particular opinion to be applicable or distin-
guishable that may not be as readily apparent upon an initial
reading of an opinion. All relationships of facts to opinions
can be readily explored when the data is analyzed and
represented by a knowledge graph of the present invention.
[0054] FIG. 7C illustrates one example knowledge graph
in which analysis of contracts 761, 763, insurance policies,
and similar agreements of all types that may be processed as
part of any negotiation process. If the universe of available
agreements is large enough, facts related to litigation 773,
774, 775, 776 over various provisions within the agreement
771-772, may be present and permit identification of the
facts and circumstances that gave rise to a dispute. From the
knowledge of the relevant facts, parties can determine how
likely such facts arising may be, and whether other
approaches may mitigate the risk of an adverse result be
identified or adopted, such as a judge’s ruling on related
cases 777. This type of predictive analysis uses data beyond
Jjust the agreement language but benefits from consideration
of many diverse data sources that would be otherwise
difficult to analyze.

[0055] The examples within FIG. 7A-7C are simplified to
emphasize the points described herein, these various graphs
700, 710, 740 may be smaller subsets of a larger and more
complex graph as a large universe of facts and legal docu-
ments are entered into the system. Any other relationships
between the disputes, agreements, parties, attorneys and the
like may be separately explored as part of an analysis
activity. In such analysis, many hard to otherwise identify
relationships may be discovered that are relevant to a case at
hand.

[0056] FIG. 8 is an architecture diagram illustrating an
exemplary system 800 for automated analysis of legal
documents within and across different fields, according to
aspect. System 800 includes two main functions: a hierar-
chical extraction and semantification processor 803 to iden-
tify. extract knowledge from data contained in legal docu-
ments 801 and transform it into a common data form and an
analyzer 804 a development of the local 811 and global
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knowledge graphs 812 containing the key entities, relation-
ships and concepts encoded in the text.

[0057] Extraction processor 803 performs a set of system-
atic NLP-based data extraction single-purpose generic
micro-functions including Tokenizer 831, Acronym Normal-
izer 832, Lemmatizer 833, Name Entity Recognizer (NER)
834, pattern recognizer 836, and a rules processor 836.
Tokenizer 831, given a character sequence and a defined
document unit, tokenizes the character sequence up into
pieces, called tokens, and possibly, at the same time, throw-
ing away certain characters, such as punctuation. Acronym
Normalizer 832 transforms all acronyms found in the incom-
ing legal documents into standard set of terms applicable to
all of the data regardless of source. Lemmatizer 833 trans-
forming language within the documents to properly use a
vocabulary and morphological analysis of words, normally
aiming to remove inflectional endings only, and to return the
base or dictionary form of a word. Name Entity Recognizer
(NER) 834 identifies references to known people and enti-
ties within the documents, regardless of the form of the
name. For example, reference to IBM or Apple and IBM
Corp. and Apple Inc. will identified as referring to the same
respective entities. Similar variations in references to an
individual’s name, including use or omission of middle
initials or Jr. Pattern recognizer 835 performs other struc-
tured term-extraction features to document-wide semantic
NLP pattern recognition macro-functions including senti-
ment and topic extraction, as well as targeted word/sentence
clustering and information retrieval. Rules processor 836
performs system and user defined data transformation and
orchestration workflows.

[0058] The results of hierarchical extraction and semanti-
fication processor 803 allow a model selection analyzer 861,
within analysis processor 804, to perform dynamic model
selection based on a series of more efficient classification
types of algorithms which look at estimating the domain,
age, legal jurisdictions, etc. . . . associated with a document
and applying relevant NER, gazetteers, and ontologies. This
dynamic model selection enables a dynamic algorithm pro-
cessor 762 to effectively query a catalogue of available
models 821 and recommend an available model to best
extract, parse, interpret, schematize, normalize and then
semantify the data as discussed above in FIG. 6 with a
specialized natural language processor 863, term interpreter
864, and risk estimator 865. The recommended model may
have been trained already or is dynamically trained on
available source data and labels.

[0059] Domain specific NLP processor 863 may feed legal
and domain-specific technical data into workflows for both
knowledge graph enrichment and dataset contextualization,
together with a local and global graph generator 841, 842.
Such graph generators 841, 842 take data and the results of
processes done by other components in an analysis proces-
sor 861-865 and may produce localized knowledge graphs
for specific groups of data, or global graphs for wider ranges
of data and graph-edges. These processes are only possible
by using NLP-based tagging and mapping capabilities to
provide a bridge between raw/semi-processed datasets and
context-aware graph ontologies. Ultimately, the analysis
processor 804 continuously enhance these knowledge bases
through feedback loops with new data from systematic
events, so that the development of local 811 and global
knowledge graphs 812 can be both informed by, and inform,
the extraction and analysis processes.

May 14, 2020

[0060] System 800 leverages the hierarchical extraction
and semantification processor 803 to map raw legal docu-
ment data to our domain specific languages (DSL). Use of
the DSLs allows for capturing individual different levels of
granularity in the knowledge graphs 811-812 within specific
investment products in legal, finance, or multi-level risk
insurance policies. Within these DSLs, and at each of these
levels, the analysis processor 804 tags individual clauses or
terms with contextual information, and flags problematic
terms according to both endogenous ambiguity where his-
torical information or legal precedent isn’t accessible or
existent, as well as exogenous risk dimensions that are
specific to these industries.

[0061] Domain-language ambiguity is addressed by estab-
lishing an array of more clear-cut interpretations of that
vague clause, using likelihood values that estimate a valu-
ation distribution based on the document’s language. Spe-
cific dictionaries 822 for each legal specialty provide addi-
tional data and term definition for use in processing any
particular legal document. System 800 captures systemic
risk changes through time-varying pattern analysis where
the system can map a cross-sectional snapshot of the current
state of the system’s events, be it natural catastrophe inci-
dents, political & market sentiment or regulatory and macro-
prudential policy changes, to the clause or term affecting the
valuation/pricing of a given product/policy. These
approaches explore the state space of pricing/valuation
possibilities with a dimensionality beyond what individual
agents can scale to, utilizing rule-based thresholds to make
efficient use of human capital to review a targeted subset of
valuation or loss estimation results.

[0062] FIG. 9 is a flowchart diagram illustrating an exem-
plary method 900 for automated analysis of legal documents
within and across different fields, according to aspect. The
method begins with step 901 receiving a data set of legal
documents. Step 902 identifies and extracts a set of knowl-
edge data from data contained in the legal document. The
knowledge data is transformed by step 903 into a common
data form. Step 904 selects a dynamic model used in
estimating a domain, age, and legal jurisdictions for the
knowledge data and step 905 queries a catalogue of avail-
able models.

[0063] A knowledge graph is generated from the knowl-
edge data by step 906, Step 907 performs knowledge graph
enrichment and dataset contextualization using legal and
domain-specific technical data. The method concludes with
step 908 providing one or more interpretations for a provi-
sion within the knowledge data.

[0064] FIG. 10 is a flowchart diagram illustrating an
exemplary method 1000 for automated analysis of legal
documents within and across different fields, according to
aspect. Step 1001 tokenizes a character sequence up into
pieces, and throwing away characters, such as punctuation.
Step 1002 transforms all acronyms found in the incoming
legal documents into standard set of terms applicable to all
of the data regardless of source. Language within the knowl-
edge data is transformed by step 1003 to properly use a
vocabulary and morphological analysis of words.

[0065] Step 1004 identifies references to known people
and entities within the documents, regardless of a form of
the reference. Step 1005 performed pattern recognition on
the knowledge data including sentiment and topic extrac-
tion, targeted word/sentence clustering, and information
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retrieval. Step 1006 applies system and user defined data
transformation and orchestration workflows.

Hardware Architecture

[0066] Generally, the techniques disclosed herein may be
implemented on hardware or a combination of software and
hardware. For example, they may be implemented in an
operating system kernel, in a separate user process, in a
library package bound into network applications, on a spe-
cially constructed machine, on an application-specific inte-
grated circuit (ASIC), or on a network interface card.
[0067] Software/hardware hybrid implementations of at
least some of the aspects disclosed herein may be imple-
mented on a programmable network-resident machine
(which should be understood to include intermittently con-
nected network-aware machines) selectively activated or
reconfigured by a computer program stored in memory. Such
network devices may have multiple network interfaces that
may be configured or designed to utilize different types of
network communication protocols. A general architecture
for some of these machines may be described herein in order
to illustrate one or more exemplary means by which a given
unit of functionality may be implemented. According to
specific aspects, at least some of the features or functional-
ities of the various aspects disclosed herein may be imple-
mented on one or more general-purpose computers associ-
ated with one or more networks, such as for example an
end-user computer system, a client computer, a network
server or other server system, a mobile computing device
(e.g., tablet computing device, mobile phone, smartphone,
laptop, or other appropriate computing device), a consumer
electronic device, a music player, or any other suitable
electronic device, router, switch, or other suitable device, or
any combination thereof. In at least some aspects, at least
some of the features or functionalities of the various aspects
disclosed herein may be implemented in one or more
virtualized computing environments (e.g., network comput-
ing clouds, virtual machines hosted on one or more physical
computing machines, or other appropriate virtual environ-
ments).

[0068] Referring now to FIG. 11, there is shown a block
diagram depicting an exemplary computing device 10 suit-
able for implementing at least a portion of the features or
functionalities disclosed herein. Computing device 10 may
be, for example, any one of the computing machines listed
in the previous paragraph, or indeed any other electronic
device capable of executing software- or hardware-based
instructions according to one or more programs stored in
memory. Computing device 10 may be configured to com-
municate with a plurality of other computing devices, such
as clients or servers, over communications networks such as
a wide area network a metropolitan area network, a local
area network, a wireless network, the Internet, or any other
network, using known protocols for such communication,
whether wireless or wired.

[0069] In one aspect, computing device 10 includes one or
more central processing units (CPU) 12, one or more inter-
faces 15, and one or more busses 14 (such as a peripheral
component interconnect (PCI) bus). When acting under the
control of appropriate software or firmware, CPU 12 may be
responsible for implementing specific functions associated
with the functions of a specifically configured computing
device or machine. For example, in at least one aspect, a
computing device 10 may be configured or designed to
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function as a server system utilizing CPU 12, local memory
11 and/or remote memory 16, and interface(s) 15. In at least
one aspect, CPU 12 may be caused to perform one or more
of the different types of functions and/or operations under
the control of software modules or components, which for
example, may include an operating system and any appro-
priate applications software, drivers, and the like.

[0070] CPU 12 may include one or more processors 13
such as, for example, a processor from one of the Intel,
ARM, Qualcomm, and AMD families of microprocessors.
In some aspects, processors 13 may include specially
designed hardware such as application-specific integrated
circuits (ASICs), electrically erasable programmable read-
only memories (EEPROMs), field-programmable gate
arrays (FPGAs), and so forth, for controlling operations of
computing device 10. In a particular aspect, a local memory
11 (such as non-volatile random access memory (RAM)
and/or read-only memory (ROM), including for example
one or more levels of cached memory) may also form part
of CPU 12. However, there are many different ways in which
memory may be coupled to system 10. Memory 11 may be
used for a variety of purposes such as, for example, caching
and/or storing data, programming instructions, and the like.
It should be further appreciated that CPU 12 may be one of
a variety of system-on-a-chip (SOC) type hardware that may
include additional hardware such as memory or graphics
processing chips, such as a QUALCOMM SNAP-
DRAGON™ or SAMSUNG EXYNOS™ CPU as are
becoming increasingly common in the art, such as for use in
mobile devices or integrated devices.

[0071] As used herein, the term “processor” is not limited
merely to those integrated circuits referred to in the art as a
processor, a mobile processor, or a microprocessor, but
broadly refers to a microcontroller, a microcomputer, a
programmable logic controller, an application-specific inte-
grated circuit, and any other programmable circuit.

[0072] In one aspect, interfaces 15 are provided as net-
work interface cards (NICs). Generally, NICs control the
sending and receiving of data packets over a computer
network; other types of interfaces 15 may for example
support other peripherals used with computing device 10.
Among the interfaces that may be provided are Ethernet
interfaces, frame relay interfaces, cable interfaces, DSL
interfaces, token ring interfaces, graphics interfaces, and the
like. In addition, various types of interfaces may be provided
such as, for example, universal serial bus (USB), Serial,
Fthernet, FIREWIRE™, THUNDERBOLT™, PCI, parallel,
radio frequency (RF), BLUETOOTH™, near-field commu-
nications (e.g., using near-field magnetics), 802.11 (WiFi),
frame relay, TCP/IP, ISDN, fast Ethernet interfaces, Gigabit
Ethernet interfaces, Serial ATA (SATA) or external SATA
(ESATA) interfaces, high-definition multimedia interface
(HDMTI), digital visual interface (DVI), analog or digital
audio interfaces, asynchronous transfer mode (ATM) intet-
faces, high-speed serial interface (HSSI) interfaces, Point of
Sale (POS) interfaces, fiber data distributed interfaces (FD-
DIs), and the like. Generally, such interfaces 15 may include
physical ports appropriate for communication with appro-
priate media. In some cases, they may also include an
independent processor (such as a dedicated audio or video
processor, as is common in the art for high-fidelity A/V
hardware interfaces) and. in some instances, volatile and/or
non-volatile memory (e.g., RAM).
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[0073] Although the system shown in FIG. 11 illustrates
one specific architecture for a computing device 10 for
implementing one or more of the aspects described herein,
it is by no means the only device architecture on which at
least a portion of the features and techniques described
herein may be implemented. For example, architectures
having one or any number of processors 13 may be used, and
such processors 13 may be present in a single device or
distributed among any number of devices. In one aspect, a
single processor 13 handles communications as well as
routing computations, while in other aspects a separate
dedicated communications processor may be provided. In
various aspects, different types of features or functionalities
may be implemented in a system according to the aspect that
includes a client device (such as a tablet device or smart-
phone running client software) and server systems (such as
a server system described in more detail below).

[0074] Regardless of network device configuration, the
system of an aspect may employ one or more memories or
memory modules (such as, for example, remote memory
block 16 and local memory 11) configured to store data,
program instructions for the general-purpose network opera-
tions, or other information relating to the functionality of the
aspects described herein (or any combinations of the above).
Program instructions may control execution of or comprise
an operating system and/or one or more applications, for
example. Memory 16 or memories 11, 16 may also be
configured to store data structures, configuration data,
encryption data, historical system operations information, or
any other specific or generic non-program information
described herein.

[0075] Because such information and program instruc-
tions may be employed to implement one or more systems
or methods described herein, at least some network device
aspects may include nontransitory machine-readable storage
media, which, for example, may be configured or designed
to store program instructions, state information, and the like
for performing various operations described herein.
Examples of such nontransitory machine-readable storage
media include, but are not limited to, magnetic media such
as hard disks, floppy disks, and magnetic tape; optical media
such as CD-ROM disks; magneto-optical media such as
optical disks, and hardware devices that are specially con-
figured to store and perform program instructions, such as
read-only memory devices (ROM), flash memory (as is
common in mobile devices and integrated systems), solid
state drives (SSD) and “hybrid SSD” storage drives that may
combine physical components of solid state and hard disk
drives in a single hardware device (as are becoming increas-
ingly common in the art with regard to personal computers),
memristor memory, random access memory (RAM), and the
like. It should be appreciated that such storage means may
be integral and non-removable (such as RAM hardware
modules that may be soldered onto a motherboard or oth-
erwise integrated into an electronic device), or they may be
removable such as swappable flash memory modules (such
as “thumb drives” or other removable media designed for
rapidly exchanging physical storage devices), “hot-swap-
pable” hard disk drives or solid state drives, removable
optical storage discs, or other such removable media, and
that such integral and removable storage media may be
utilized interchangeably. Examples of program instructions
include both object code, such as may be produced by a
compiler, machine code, such as may be produced by an
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assembler or a linker, byte code, such as may be generated
by for example a JAVA™ compiler and may be executed
using a Java virtual machine or equivalent, or files contain-
ing higher level code that may be executed by the computer
using an interpreter (for example, scripts written in Python,
Perl, Ruby, Groovy, or any other scripting language).

[0076] In some aspects, systems may be implemented on
a standalone computing system. Referring now to FIG. 12,
there is shown a block diagram depicting a typical exem-
plary architecture of one or more aspects or components
thereof on a standalone computing system. Computing
device 20 includes processors 21 that may run software that
carry out one or more functions or applications of aspects,
such as for example a client application 24. Processors 21
may carry out computing instructions under control of an
operating system 22 such as, for example, a version of
MICROSOFT WINDOWS™ operating system, APPLE
macOS™ or iOS™ operating systems, some variety of the
Linux operating system, ANDROID™ operating system, or
the like. In many cases, one or more shared services 23 may
be operable in system 20, and may be useful for providing
common services to client applications 24. Services 23 may
for example be WINDOWS™ services, user-space common
services in a Linux environment, or any other type of
common service architecture used with operating system 21.
Input devices 28 may be of any type suitable for receiving
user input, including for example a keyboard, touchscreen,
microphone (for example, for voice input), mouse, touch-
pad, trackball, or any combination thereof. Output devices
27 may be of any type suitable for providing output to one
or more users, whether remote or local to system 20, and
may include for example one or more screens for visual
output, speakers, printers, or any combination thereof.
Memory 25 may be random-access memory having any
structure and architecture known in the art, for use by
processors 21, for example to run software. Storage devices
26 may be any magnetic, optical, mechanical, memristor, or
electrical storage device for storage of data in digital form
(such as those described above, referring to FIG. 11).
Examples of storage devices 26 include flash memory,
magnetic hard drive, CD-ROM, and/or the like.

[0077] In some aspects, systems may be implemented on
a distributed computing network, such as one having any
number of clients and/or servers. Referring now to FIG. 13,
there is shown a block diagram depicting an exemplary
architecture 30 for implementing at least a portion of a
system according to one aspect on a distributed computing
network. According to the aspect, any number of clients 33
may be provided. Each client 33 may run software for
implementing client-side portions of a system; clients may
comprise a system 20 such as that illustrated in FIG. 12. In
addition, any number of servers 32 may be provided for
handling requests received from one or more clients 33.
Clients 33 and servers 32 may communicate with one
another via one or more electronic networks 31, which may
be in various aspects any of the Internet, a wide area
network, a mobile telephony network (such as CDMA or
GSM cellular networks), a wireless network (such as WiFi,
WIMAX, LTE, and so forth), or a local area network (or
indeed any network topology known in the art; the aspect
does not prefer any one network topology over any other).
Networks 31 may be implemented using any known network
protocols, including for example wired and/or wireless pro-
tocols.
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[0078] In addition, in some aspects, servers 32 may call
external services 37 when needed to obtain additional infor-
mation, or to refer to additional data concerning a particular
call. Communications with external services 37 may take
place, for example, via one or more networks 31. In various
aspects, external services 37 may comprise web-enabled
services or functionality related to or installed on the hard-
ware device itself. For example, in one aspect where client
applications 24 are implemented on a smartphone or other
electronic device, client applications 24 may obtain infor-
mation stored in a server system 32 in the cloud or on an
external service 37 deployed on one or more of a particular
enterprise’s or user’s premises. In addition to local storage
on servers 32, remote storage 38 may be accessible through
the network(s) 31.

[0079] In some aspects, clients 33 or servers 32 (or both)
may make use of one or more specialized services or
appliances that may be deployed locally or remotely across
one or more networks 31. For example, one or more data-
bases 34 in either local or remote storage 38 may be used or
referred to by one or more aspects. It should be understood
by one having ordinary skill in the art that databases in
storage 34 may be arranged in a wide variety of architectures
and using a wide variety of data access and manipulation
means. For example, in various aspects one or more data-
bases in storage 34 may comprise a relational database
system using a structured query language (SQL), while
others may comprise an alternative data storage technology
such as those referred to in the art as “NoSQL” (for example,
HADOOP CASSANDRA™, GOOGLE BIGTABLE™, and
so forth). In some aspects, variant database architectures
such as column-oriented databases, in-memory databases,
clustered databases, distributed databases, or even flat file
data repositories may be used according to the aspect. It will
be appreciated by one having ordinary skill in the art that
any combination of known or future database technologies
may be used as appropriate, unless a specific database
technology or a specific arrangement of components is
specified for a particular aspect described herein. Moreover,
it should be appreciated that the term “database” as used
herein may refer to a physical database machine, a cluster of
machines acting as a single database system, or a logical
database within an overall database management system.
Unless a specific meaning is specified for a given use of the
term “database”, it should be construed to mean any of these
senses of the word, all of which are understood as a plain
meaning of the term “database” by those having ordinary
skill in the art.

[0080] Similarly, some aspects may make use of one or
more security systems 36 and configuration systems 35.
Security and configuration management are common infor-
mation technology (IT) and web functions, and some
amount of each are generally associated with any IT or web
systems. It should be understood by one having ordinary
skill in the art that any configuration or security subsystems
known in the art now or in the future may be used in
conjunction with aspects without limitation, unless a specific
security 36 or configuration system 35 or approach is
specifically required by the description of any specific
aspect.

[0081] FIG. 14 shows an exemplary overview of a com-
puter system 40 as may be used in any of the various
locations throughout the system. It is exemplary of any
computer that may execute code to process data. Various
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modifications and changes may be made to computer system
40 without departing from the broader scope of the system
and method disclosed herein. Central processor unit (CPU)
41 is connected to bus 42, to which bus is also connected
memory 43, nonvolatile memory 44, display 47, input/
output (I/O) unit 48, and network interface card (NIC) 53.
1/O unit 48 may, typically, be connected to peripherals such
as a keyboard 49, pointing device 50, hard disk 52, real-time
clock 51, a camera 57, and other peripheral devices. NIC 53
connects to network 54, which may be the Internet or a local
network, which local network may or may not have con-
nections to the Internet. The system may be connected to
other computing devices through the network via a router
55, wireless local area network 56, or any other network
connection. Also shown as part of system 40 is power supply
unit 45 connected, in this example, to a main alternating
current (AC) supply 46. Not shown are batteries that could
be present, and many other devices and modifications that
are well known but are not applicable to the specific novel
functions of the current system and method disclosed herein.
It should be appreciated that some or all components illus-
trated may be combined, such as in various integrated
applications, for example Qualcomm or Samsung system-
on-a-chip (SOC) devices, or whenever it may be appropriate
to combine multiple capabilities or functions into a single
hardware device (for instance, in mobile devices such as
smartphones, video game consoles, in-vehicle computer
systems such as navigation or multimedia systems in auto-
mobiles, or other integrated hardware devices).

[0082] In various aspects, functionality for implementing
systems or methods of various aspects may be distributed
among any number of client and/or server components. For
example, various software modules may be implemented for
performing various functions in connection with the system
of any particular aspect, and such modules may be variously
implemented to run on server and/or client components.
[0083] The skilled person will be aware of a range of
possible modifications of the various aspects described
above. Accordingly, the present invention is defined by the
claims and their equivalents.

What is claimed is:

1. A system for automated analysis of legal documents

within and across different fields, comprising:

a computer system comprising at least one memory, at
least one processor, and at least a first plurality of
programming instructions stored in the at least one
memory and operating on the at least one processor
configured to allow the operation on the computer
system of additional programming instructions;

an extraction processor, comprising at least a second
plurality of programming instructions stored in the at
least one memory of, and operating on at least one
processor of, the computer system, wherein the second
plurality of programming instructions, when operating
on the at least one processor, cause the computer
system to:

receive a data set containing legal documents;

perform a set of systematic NLP-based data extraction
single-purpose generic micro-functions to identify,
extract a set of knowledge data from data contained in
the legal document; and

transform the knowledge data into a common data form;
and
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an analysis processor, comprising at least a second plu-
rality of programming instructions stored in the at least
one memory of, and operating on at least one processor
of, the computer system, wherein the second plurality
of programming instructions, when operating on the at
least one processor, cause the computer system to:

perform dynamic model selection based on classification
algorithms estimating a domain, age, and legal juris-
dictions for the knowledge data;
query a catalogue of available models;
generate a knowledge graph from the knowledge data;

perform knowledge graph enrichment and dataset contex-
tualization using legal and domain-specific technical
data; and

using knowledge data to provide one or more interpreta-

tions for a provision within the knowledge data.
2. The system of claim 1, wherein the set of systematic
NLP-based data extraction generic micro-functions com-
prises:
tokenizing a character sequence up into pieces, and throw-
ing away characters, such as punctuation;

transforming all acronyms found in the incoming legal
documents into standard set of terms applicable to all of
the data regardless of source;

transforming language within the knowledge data to prop-

erly use a vocabulary and morphological analysis of
words;
identifying references to known people and entities within
the documents, regardless of a form of the reference;

recognizing patterns by sentiment and topic extraction,
targeted word/sentence clustering, and information
retrieval; and

applying system and user defined data transformation and

orchestration workflows.

3. The system of claim 1, wherein the knowledge graph
generator comprises a local graph generator and a global
graph generator.

4. The system of claim 1, wherein the data set of legal
documents includes contracts, court decisions, statutes,
court pleadings, and text data.

5. The system of claim 1, wherein the extraction processor
further comprises a specialty dictionary related to a specific
legal subject matter.
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6. A method for automated analysis of legal documents
within and across different fields, comprising the steps of:

receiving a data set of legal documents;

identifying and extracting a set of knowledge data from

data contained in the legal document;

transforming the knowledge data into a common data

form;

selecting a dynamic model used in estimating a domain,

age, and legal jurisdictions for the knowledge data;
querying a catalogue of available models;

generating a knowledge graph from the knowledge data;

performing knowledge graph enrichment and dataset con-

textualization using legal and domain-specific technical
data; and

providing one or more interpretations for a provision

within the knowledge data.
7. The method of claim 6, wherein the method further
comprises:
tokenizing a character sequence up into pieces, and throw-
ing away characters, such as punctuation;

transforming all acronyms found in the incoming legal
documents into standard set of terms applicable to all of
the data regardless of source;

transforming language within the knowledge data to prop-

erly use a vocabulary and morphological analysis of
words;
identifying references to known people and entities within
the documents, regardless of a form of the reference;

performing pattern recognition on the knowledge data
including sentiment and topic extraction, targeted
word/sentence clustering, and information retrieval;
and

applying system and user defined data transformation and

orchestration workflows.

8. The method of claim 7, wherein the knowledge graph
comprises a local knowledge graph and a global knowledge
graph.

9. The method of claim 7, wherein the data set of legal
documents includes contracts, court decisions, statutes,
court pleadings, and text data.

10. The method of claim 7, wherein the extraction of the
set of knowledge data utilizes a specialty dictionary related
to a specific legal subject matter.

* 0k % %k ¥



US 20200019601A1

asy United States

a2) Patent Application Publication o) Pub. No.: US 2020/0019601 A1

TSU et al.

43) Pub. Date: Jan. 16, 2020

(54

(1)
(72)

ey

(22)

(63)

(60)

METHOD & SYSTEM FOR LABELING AND
ORGANIZING DATA FOR SUMMARIZING
AND REFERENCING CONTENT VIA A
COMMUNICATION NETWORK

Applicant: PowerNotes LLC, Chicago, IL (US)

Inventors: Wilson TSU, Chicago, IL (US);
Srujani PAGIDIPATI, Chicago, IL
Us)

Appl. No.: 16/584,556

Filed: Sep. 26, 2019

Related U.S. Application Data

Continuation of application No. 14/215,843, filed on
Mar. 17, 2014.

Provisional application No. 61/793,717, filed on Mar.
15, 2013.

User identifiss
——»| information in seurce
document

User associatis 4 unique
identifier with user-
identifted information

Publication Classification

(51) Int.CL
GO6F 17/24 (2006.01)
GOGF 16/38 (2006.01)
(52) US.CL
CPC ......... GOGF 17/241 (2013.01); GOGF 16/382
(2019.01)
(57) ABSTRACT

Systems and methods of the present technology generally
provide computer implemented assistance for data summary,
including organizing and generating a summary of data
selected from legal source documents. A system server may
receive user-identified information selected from one or
more legal source documents at a user device, along with at
least one unique identifier selected from a unique identifier
selection box via a communication link. The server may then
generate a summary that includes the unique identifier and
the user-identified information, and may send the summary
via the communication link to be displayed at the user
device.

02

206

User inputs custom information

System saves all
informatian

User finished
identifying
content?

No

Yes

System reformats all user-
user-identified
information based on the
uique identifiers

Enable summary| 237
Beneration

Is ustom
infarmation
present?

08

210

214

116

Yes

Systemn Formats user-identified

information in summary

System links wser-identified
information in summary to

original content and vice versa

Provide penerated
Suinmary




Patent Application Publication  Jan. 16,2020 Sheet 1 of 9 US 2020/0019601 A1

FIGURE 1
User Device 102 System Server 104
User Device
Processor System Processor
108 112
106
User Device S
Memory
110 System Memory
114

Input device
134

100




US 2020/0019601 A1

Jan. 16, 2020 Sheet 2 of 9

Patent Application Publication

0tl
8C1 aseqeie(]
aseqee( UOHBWLIOJU]
UOIIRULIOJ U] woIsn)
PAYUap]-IS3[)
ZE1
a[old Jas(y
ocl % 811
aseqereQ] o5
J011IUdPL (14! m aiesn
anbun aseqeied 901
J[1JOX{ oS}
144 911
aseqee(] 0zl 135M01g
2USqIM auBuyg JoAIeg
$01 ISAIRS WidISAS z01 30A(] J9s(]
CHANOIA

001



Patent Application Publication

FIGURE 3

No

—

User identifies
information in source
document

!

User associatés a unique
identifier with user-
identified information

Does user add
or modify
custom
information?

202

204

Jan. 16, 2020 Sheet 3 of 9

[ User inputs custom information |

--------

System saves all
information

User finished
identifying
content?

Enable summary
generation

h 4
System reformats all user-
user-identified
‘Information based on the
unique identifiers

210

212

214

Yes

216

[s custom
information
present?

¥

System formats custom

informetion in summary
]

System formats user-identified

infermation in summary

¥

220

System links user-identified
information in summary to

original content and vice versa

v

Provide pencrated
summary

|

22

US 2020/0019601 A1



Patent Application Publication  Jan. 16,2020 Sheet 4 of 9 US 2020/0019601 A1

The issue is, what is chicken? Plaintiff says "chicken" means a young
chicken, suitable for broiling and frying. Defendant says "chicken"
means any bird of that genus that meets contract specifications on
weight and quality, including what it calls "stewing chicken"and 302
plaintiff pejoratively terms "fowl". Dictionaries give both meanings, as
well as some others not relevant here. To support its, plaintiff sends a
number of volleys over the net; defendant essays to return them and

adds a few serves of its own. Assuming that both paxi n

good faith, the case nicely illustrates Holmes' remg FACT Jing
ISSUE R

of a contract depends not on the agreement of tw

ntention. b 8 ¢ f PROCEDURE

mtentlor), ut or)t e agreement o twq sets of ext REASONING 300

the parties’ having meant the same thing but on th§ RULE -1

same thing." The Path of the Law, in Collected Leg HOLDING

have concluded that plaintiff has not sustained its |LNOTES /

persuasion that the contract used "chicken" in the narrower sense. - 304

The action is for breach of the warranty that goods sold shall
correspond to the description, New York Personal Property Law,
McKinney's Consol. Laws, c. 41, § 95. Two contracts are in suit. In the
first, dated May 2, 1957, defendant, a New York sales corporation,
confirmed the sale to plaintiff, a Swiss corporation, of

FIGURE 4
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402

earnings from other employment opportunities not sought or accepteq

ISSUE 404

by the discharged employee can be applied in mitigation, the employs.
must show that the other employment was comparable, or

U

Was new offer substantially similar to old
contract?

substantially similar, to that of which the employee has been
deprived; the employee's rejection of or fallure to seek ofher available
employment of a different or inferior kind may not be resorted to in

order to mitigate damagess» AN

In the present case defendant has raised no issue of reasonableness of

400

402

efforts by plaintiffs to obtain other employment; the sole issue is
whether plaintiff's refusal of defendant's substitute offer of "Big

ISSUE

Country" may be used in mitigation. Nor, if the "Big Country" offe
was of employment differen: or inferior when compared with the
original "Bloomer Girl" employment, is there an issue as to whether or

=

™~ 400

402

not plaintff acted reasonably in refusing the substitute offer. Despite
defendant's arguments to the contrary, no case cited or which our

RULE 404

research has discovered holds or suggests that reasonableness is an
element of a wrongfully discharged employee's option to reject, or fail
to seek, difierent or inferior employment lest the possible eamings
therefrom be charged against him in mitigation of damages. 5]

Reasonableness is not an element with
respect to whether a wrongfully discharges
employee needs to take subsfitute
employment to mitigate damages.

(6) Applying the foregaing rules to the record in the present case, with
allintendments in favor of the party opposing the summary judgment
motion - here, defendant - itis clear that the trial court correctly

ruled that plaintiff's failure to accept defendant's tendered substitute
employment could not be applied in mitigation of damages because
the offer of the "Big Country’' lead was of employment both different
and inferior, and that no faclual dispute was presented on that issue.

\-400

The mere circumstance that Bloomer Girl was to be a musical review
calling upon plaintiff's talents as a dance as well as an actress and
was to be produce in the City of Los Angeles, whereas Big Country
was a straight dramatic role in a Western Type story taking place in
an opal mine in Australia, demonstrates the difference in kind
hetween the two employments; the female lead as a dramatic actress
in 2 western style motion picture can by no stretch of imagination be
considered the equivalent of or substantially similar to the lead in a
song and dance production.

402
[REASONING

™\-400

(7) Additionally the substitute Big Country offer proposed to

eliminate or impair the director and screenplay approvals accorded to

400 402
[TREASONING

FIGURE 5
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[ Issues 504
Was new offer substantially similar o old contract? 506

"However, before projected eamings from other employmen opportunities not sought or
accepted by the discharged employee can be applied in mitigation, the employer must show
that the other employment was comparable, or substantially similar, to that of which the
employee has been deprived the employee's rejection of a failure to seek other available
employment of a different or inferior kind may not be resorted to in order to mitigate damages.”

"The sole issue is whether plaintiff's refusal of defendant's is substitute offer of "Big Country

may be used in mitigation.”

502

Procedure

502

Reasoning

506

"The mere circumstance that "Bloomer Girl" was to be a musical review calling upon plaintiff's
talents as a dancer as well as an actress, and was to be produced in the City of Los Angeles
whereas "Big Country" was a straight dramatic role in a "Western Type" story taking place in
an opal mine in Australia, demonstrates the difference in kind between the two employments,
the female lead as a dramatic actress in a western style motion picture can by no stretch of
imagination be considered the equivalent of or substantially similar to the lead in a song-and-
dance production”

"Additionally, the substitute "Big Country" offer proposed to eliminate or impair the director
and screenplay approvals accorded to plaintiff's under the original "Blommer Girl"
contract (see in 2 anle), and thus constituted an offer of inferior employment"

502

Rule 504

Reasonableness is not an element with respect to whether a wrongfully discharged employee
needs to take substitute employment to mitigate dama

"Despite defendant's arguments to the contrary, no case cited or which our research has
discovered holds or suggests that reasonableness is an element of a wrongfully discharged
employee's option to reject, or fail to seek, different or inferior employment test the possible
earnings therefrom be charged against him in mitigation of damages.[5]'

506
(‘502

Holding

FIGURE 6
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SHAHEEN V. KINGHT FILTER NOTES
lslsue 602
Did defendant suffer damages? }LFact 1

Defendant argues, however, and pleads, that plaintif has suffered no damage /}-Edlssue 2

Rule 604

Rule for voiding a contract based on public policy concems

Itis only when a given policy is so obviously for or against the public health, safely,
morals or welfare that there is a virtual unanimity of opinion in regard to that a court
may constitute itself the voice of the community in declaring such policy void

It result not reached can sue for breach of contract

Adoctor and his patient, however, are at liberty to contract for a particular result i
that result be not attained the patient has a cause of action for a reach of contract

Against public policy to allow damages for normal birth of child, But perhaps could
have sued for cost of operation?

We are of the opinion that to allow damages for the normal birth of a normal child
is foreign to the universal public sentiment of the people -

HAWKINS V. MCGEE

lssue <]

Was the jury instruction and hence the measure of damages erroneous?

Authority for any spectfic rule of damages in cases of this kind seems to be lacking
out, when tested by general principle and by analogy it appears that the foregoing
Instruction was erroneous.

Rule
Rule stated by the court

"As a general rule the measure of the vendee's damages is the difference between
the value of the goods as they would have been if the warranty as to quality had
been true, and the actual value at the time of the sale including gains prevented and
losses sustained, and such other damages as could be reasonably anticipated by
the parties as they likely to be caused by the vendor's failure to keep his agreement
and could not by reasonable care on the part of the vendee have been avoided.”

-[IProcedure 3
+—~[1Reasoning 4
TRule
:\[lHoIding
NOClass Notes

[AIHighlights
[“INotes

\-610

FIGURE 7
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FIGURE 8
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before projected eamings from other
employment opportunities not sought or
accepted by the discharged employee can be
applied in mitigation, the employer must show
that the other employment was comparable, d
substantially similar, to that of which the
employee has been deprived; the employee's
rejection of or failure to seek other available
employment of a different or inferior kind may
not be resorted to in order to mitigate damage

In the present case defendant has raised no
issue of reasonableness of efforts by plaintiffs
obtain other employment; the sole issue is
whether plaintiff's refusal of defendant's
substitute offer of "Big Country" may be used
mitigation. Nor, if the "Big Country" offer was
of employment different or inferior when
compared with the original “Bloomer Girl"
employment, is there an issue as to whether g
not plainfiff acted reasonably in refusing the
substitute offer. Despite defendant's
arguments to the contrary, no case cited or
which our research has discovered holds or
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METHOD & SYSTEM FOR LABELING AND
ORGANIZING DATA FOR SUMMARIZING
AND REFERENCING CONTENT VIA A
COMMUNICATION NETWORK

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/215,843 filed on Mar. 17, 2014,
currently pending, which claims priority to U.S. Provisional
Application Ser. No. 61/793,717, filed on Mar. 15, 2013, the
disclosure of which is hereby incorporated by reference in
its entirety.

FIELD OF THE INVENTION

[0002] The present technology generally relates to com-
puter-aided data summary systems and methods that assist
users with analyzing data and, more particularly, to a method
and system for obtaining, analyzing, labeling, organizing,
combining, modifying, and/or summarizing data using
single- and multi-action operations.

DESCRIPTION OF RELATED ART

[0003] Professionals and students often require the analy-
sis and manipulation of data and information. Such indi-
viduals may practice or study in, without limitation, the
fields of law, business, finance, medicine, legal education,
business education, medical education, graduate education,
undergraduate education, and K-12 education.

[0004] Existing technology generally requires users to: (i)
either obtain pre-sorted data in excess of usability require-
ments or manually search for, gather, and organize multiple
documents from various sources, (i) obtain and utilize
several tools to label and annotate such data, and/or (iii)
manually organize, integrate, and summarize the original
data with user-created data.

[0005] A need exists for a system and/or method that
organizes information from multiple sources, allows users to
easily and efficiently label such information, allows users to
modify such information, allows users to combine and
separate such information with other information, and dis-
plays all such information in a user-friendly format. Such a
system, by automating and streamlining many labor-inten-
sive steps involved in the above processes, would reduce the
amount of work for and increase the efficiency of, users.

[0006] The systems and methods of the present technology
can be used to automate and streamline many of these steps
involved in these processes, through, but not limited to,
single-action functionality.

SUMMARY OF THE INVENTION

[0007] Examples of the present technology can include
components of a cloud-based (or other Internet-based) or
device-based {such as a personal computer, tablet, smart-
phone, or other device) platform that provides a user with a
streamlined interface/display with the functionality to dis-
play, label, organize, integrate, modify, and/or summarize
information. Additional functionality includes, but is not
limited to, simplified information selection, copying, cutting
and pasting labeling/tagging, separation of annotations from
information, integration of information, sorting through and
displaying similar information or distinguishing dissimilar
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information, and other functions, either through single-
action operation or otherwise, to provide an eflicient user
experience.

[0008] One general aspect includes a legal data summary
system which may include a system server coupled to a
communication link, the system server including a system
memory configured to store program instructions, and a
system processor configured to execute the program instruc-
tions, which, when executed, cause the system processor to
receive a first data set via the communication link, the first
data set including a user identifier, user-identified informa-
tion, and a unique identifier, the user-identified information
including text selected from a legal source document, and
the unique identifier being associated with the text, being
selected from a unique identifier selection box, and being a
category related to legal research, storing the user-identified
information and the unique identifier in the system memory
at a location associated with the user identifier. The legal
data summary system may also include determine that a user
has completed identifying user-identified information, refor-
mat the user-identified information based on the unique
identifier to generate a summary in response to a user
command received via the communication link, the sum-
mary including the unique identifier and the user-identified
information, and provide the summary via the communica-
tion link.

[0009] Additionally or alternatively, implementations may
include one or more of the following features. The legal data
summary system where reformatting the user-identified
information includes causing the text of the user identified
information in the summary to be displayed in italics and to
be displayed between quotation marks. The legal data sum-
mary system further including a website database that
includes a plurality of web pages, where the program
instructions, when executed further cause the system pro-
cessor to process hyper-text transfer protocol (http) requests
received via the communication link, and provide requested
web pages of the plurality of web pages included in the
website database via the communication link, the requested
web pages being defined in the http requests. The legal data
summary system where the first data set further includes
custom information associated with the unique identifier,
where the program instructions, when executed, further
cause the system processor to format the summary to include
the custom information listed under the unique identifier,
where a location at which the custom information is listed in
the summary is prioritized relative to the user-identified
information, such that the custom information is listed above
the user-identified information in the summary. The legal
data summary system where the category is selected from a
group including fact, issue, procedure, reasoning, rule, and
holding. The legal data summary system where the program
instructions, when executed, further cause the system pro-
cessor to link the user-identified information of the summary
to corresponding original information of the legal source
document. The legal data summary system where the pro-
gram instructions, when executed, further cause the system
processor to receive, via the communication link, an indi-
cation that a single mouse click has been performed at a
client device associated with the user identifier, where the
summary is generated by the system processor in response
to the single mouse click.

[0010] One general aspect includes a method which may
include steps for receiving, by a processor of a system server
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via a communication link, a first data set including a user
identifier, user-identified information, and a unique identi-
fier, the user-identified information including text selected
from a legal source document, and the unique identifier
being associated with the text, being selected from a unique
identifier selection box, and being a category related to legal
research, storing, by the processor, the user-identified infor-
mation and the unique identifier in a system memory of the
system server at a location associated with the user identifier,
determining, by the processor, that user has completed
identifying user-identified information, reformatting, by the
processor, the user-identified information based on the
unique identifier to generate a summary in response to a user
command received via the communication link, the sum-
mary including the unique identifier and the user-identified
information, and providing, by the processor, the summary
via the communication link.

[0011] Additionally or alternatively, implementations may
include one or more of the following features. The method
where reformatting the user-identified information includes
causing the text of the user identified information in the
summary to be displayed in italics and to be displayed
between quotation marks. The method further including
receiving, by the processor via the communication link,
hyper-text transfer protocol (http) requests, processing, by
the processor, the http requests to identify requested web
pages included in a website database of the system server,
and providing, by the processor via the communication link,
the requested web pages in response to the http requests. The
method where the first data set further includes custom
information associated with the unique identifier, the method
further including formatting the summary to include the
custom information listed under the unique identifier, and
prioritizing the custom information relative to the user-
identified information, such that the custom information is
listed above the user-identified information in the summary.
The method where the category is selected from a group
including fact, issue, procedure, reasoning, rule, and hold-
ing. The method further including linking the user-identified
information of the summary to corresponding original infor-
mation of the legal source document. The method further
including receiving, via the communication link, an indica-
tion that a single mouse click has been performed at a client
device associated with the user identifier, where the sum-
mary is generated by the processor in response to the single
mouse click.

[0012] One general aspect includes a legal data summary
system which may include a system server coupled to a
communication link, the system server including a system
memory configured to store program instructions, and a
system processor configured to execute the program instruc-
tions, which, when executed, cause the system processor to
receive a plurality of data sets via the communication link,
the plurality of data sets including a user identifier, a
plurality of sets of user-identified information, and a plural-
ity of unique identifiers, a first data set of the plurality of data
sets including the user identifier, a first set of user-identified
information of the plurality of sets of user-identified infor-
mation, and a first unique identifier of the plurality of unique
identifiers, the first set of user-identified information includ-
ing first text selected from a first legal source document, and
the first unique identifier being associated with the first text,
being selected from a unique identifier selection box that
includes the plurality of unique identifiers, and being a
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category related to legal research, store the plurality of sets
of user-identified information and the plurality of unique
identifiers in the system memory based on the user identifier.
The legal data summary system may also include determine
that identification is complete, reformat the plurality of sets
of user-identified information based on the plurality of
unique identifiers to generate a first summary in response to
a user command received via the communication link, the
first set of user-identified information being listed under the
first unique identifier in the first summary, and provide the
first summary via the communication link.

[0013] Additionally or alternatively, implementations may
include one or more of the following features. The legal data
summary system where a second data set of the plurality of
data sets includes the user identifier, a second set of user-
identified information of the plurality of sets of user-iden-
tified information, and a second unique identifier of the
plurality of unique identifiers, the second set of user-iden-
tified information including second text selected from a
second legal source document, and the second unique iden-
tifier being associated with the second text and being
selected from a second unique identifier selection box that
includes the plurality of unique identifiers. The legal data
summary system where the program instructions, when
executed, cause the system processor to reformat the second
set of user-identified information to generate a second sum-
mary in response to the user command, the second set of
user-identified information being listed under the second
unique identifier in the second summary, aggregating the
first summary and the second summary to produce an
aggregated summary, and providing the aggregated sum-
mary via the communication link. The legal data summary
system where the first data set further includes custom
information associated with the first unique identifier, and
where the program instructions, when executed, cause the
system processor to format the first summary to include the
custom information listed under the first unique identifier,
and prioritize the custom information relative to the first set
of user-identified information when generating the first
summary such that the custom information is displayed
above the first set of user-identified information in the first
summary. The legal data summary system where the cat-
egory is selected from a group including fact, issue proce-
dure, reasoning, rule, and holding. The legal data summary
system where the program instructions, when executed,
further cause the system processor to link the first set of
user-identified information of the first summary to corre-
sponding original information of the first legal source docu-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Specific examples have been chosen for purposes
of illustration and description, and are shown in the accom-
panying drawings, forming a part of the specification.

[0015] FIG. 1 illustrates a diagram of hardware system

components for one example of a data summary system of
the present technology.

[0016] FIG. 2 illustrates a diagram of one example of
software system components that can be used in the system
of FIG. 1.

[0017] FIG. 3 illustrates a flow chart of one embodiment
of a data summary method of the present technology.
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[0018] FIG. 4 illustrates one embodiment of how a user
could associate user-identified information with a unique
identifier.

[0019] FIG. 5 illustrates one example of user-identified
information before single-action operation.

[0020] FIG. 6 illustrates one example of a summary cre-
ated by single-action operation.

[0021] FIG. 7 illustrates one embodiment of how a user
can aggregate, manipulate, and distinguish information from
multiple summaries.

[0022] FIG. 8 illustrates a merged view showing one
embodiment of the linking between FIGS. 1 & 2.

[0023] FIG. 9 illustrates a flow chart of one embodiment
of the merging summary data with original content.

DETAILED DESCRIPTION

[0024] FIGS. 1 and 2 illustrates an embodiment of the
system architecture of one example of a data summary
system 100 of the present technology. As shown in FIGS. 1
and 2, the data organizing system includes at least one user
device 102 and at least one system server 104, and a
communication link 106, through which the user device 102
and system server 104 are operatively connected. The term
“operatively connected” as used herein means that the at
least one user device 102 and the at least one system server
104 can send and receive data to one another through the
communication link 106. The communication link 106 can
include a wired connection or a wireless connection, and can
be via a local area network (LAN) connection, or via a wide
area network (WAN) connection, such as the Internet.
[0025] The hardware components of each of the user
device 102 and the system server 104 include at least one
processor, and at least one non-transient computer readable
storage medium, such as a memory. As shown in FIG. 1, the
user device 102 includes at least one user device processor
108 and at least one user device memory 110, and the system
server includes at least one system processor 112 and at least
one system memory 114. The user device 102 can also
include an input device 134, that the user can use to input
commands to the user device 102, such as selection of
user-identified information. The input device 134 can
include one or more of a keyboard, a mouse, an electronic
pointing device, a touch screen, or any other suitable device.
[0026] Examples of system architecture components of
each of the user device 102 and the system server 104 are
illustrated in FIG. 2.

[0027] As shown, the user device 102 includes a browser
116, which is assigned a unique user identifier 118. The user
identifier 118 is an identifier that identifies the user device
102 to the server system 104. The user identifier may be
stored in a file referred to as a “cookie.” In one example, the
server system 104 can assign and send the user identifier 118
to the user device 102 once, when the user device 102 first
interacts with the server system 104. Once the user device
102 receives the user identifier 118, the user device stores
the user identifier 118, such as in the user device memory
110, and provides it with every message sent to the server
system 104. The server system 104, which can have com-
munication links with any number of user devices, can thus
identify the user device 102 as being the source of the
message.

[0028] As also shown in FIG. 2, the system server 104 can
include a server engine 120, user profile database 122
including a stored user profile 132 associated with each user
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identifier, a website database 124 including web pages, a
unique identifier database 126, a user-identified information
database 128, and a custom information database 130. Each
database of the server system 104 can be stored in the system
memory 114. The server engine 120 can include at least the
system processor 112.

[0029] In the illustrated example, the server system 104
associates, and operatively links, each user identifier 118
with a user profile 132 stored in the user profile database
122, unique identifiers, user-identified information identified
by the user device 102, and custom information received
from the user device 102.

[0030] In some examples, the server engine 120 receives
HTTP requests from a user device 102 to access web pages
identified by URLs, and provides the requested web pages
from the website database 124 to the user device 102.
However, one of ordinary skill in the art would appreciate
that the summary techniques described herein could be used
in various environments other than the Internet. For
example, the summaries could also be in an electronic mail
environment. Also, a server system 104 or user device 102
may include any combination of hardware or software
suitable for performing the methods described herein. For
example, a user device 102 may comprise any combination
of hardware or software that can interact with the server
system 104. Either the user device 102 or the server system
104 can include one or more handheld devices, personal
computers or television- or tablet-based systems, or various
consumer computer products through which information
may be generated.

[0031] FIG. 3 illustrates one example of a data summary
method of the present technology. At step 202, a user uses
the user device 102 to identify user-identified information in
a source document. The source document can be any elec-
tronic document, such as digital text, media, web pages, or
other content to be included in the summary. The user can
identify the user-identified information by selecting a subset
of text in a source document, such as by highlighting the text
and clicking a mouse to select the text. Once the user has
selected the user-identified information, the user may be
prompted to associate such user-identified information with
a unique identifier. At step 204, the user associates a unique
identifier with the user-identified information. The user can
select the unique identifier associated with the user-identi-
fied information from a plurality of predefined unique iden-
tifiers, such as a listing of unique identifiers presented in a
drop-down menu. Alternatively, the unique identifiers can be
customized by the user. At step 206, the summary system
allows the user to input or modify additional custom infor-
mation under the unique identifier. The user device 102 then
sends a first data set to the server system 104 via the
communication link 106. The first data set includes the user
identifier 118, the user-identified information, and the
unique identifier associated with the user-identified infor-
mation. The server system 104 receives the first dataser,
recognizes the user identifier, and stores the user-identified
information in the user’s profile. If the user did not input or
modify additional custom information, the server system
104 saves the user-identified information under the unique
identifier chosen by the user. However, if the user did
modify or input custom information, the server system 104
saves the new or modified custom information, along with
the user-identified information.
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[0032] At step 210, the summary system determines
whether the user is done creating user-identified informa-
tion. If the user is not done, the method repeats steps 202
through 208, with the user selecting user-identified infor-
mation from any one or more source documents, which can
be the same or different from the original source document
and each other. If the user has completed identifying user-
identified information, the method progresses to step 212.
[0033] At step 212, the server system enables the genera-
tion of a data summary. In some examples, the user can
cause the server system 104, or the user device 102, to
generate the summary with a single action. For example, the
user can enter a single command, such as a mouse click on
a button in a selection box displayed by the user device 102,
which the user device 102 sends to the system server 104, in
order to cause the server system 104 to create a summary of
the user-identified information and any custom information.
In an example where the user device is being used offline,
the user can enter the single command in order to cause the
user device 102 to create a summary of the user-identified
information and any custom information. If the user enters
the command, summary system 100 proceeds to step 214,
where the summary system 100, either through the server
system 104 or the user device 102, reformats the user-
identified information and the associated unique identifier,
and reformats the information in order to generate a sum-
mary. Generating a summary includes prioritizing and for-
matting the information received from the user. For
example, if custom information is present under a unique
identifier, the summary system 100 can format the custom
information in the summary, including prioritizing the cus-
tom information relative to, such as above or below, the
user-identified information for any given unique identifier at
step 216. Additionally, at step 218, the system formats the
user-identified information into the summary. In generating
the summary, the summary system 100 can link the sum-
marized information to the original information and vice
versa at step 220. Finally, at step 222, the summary system
100 can provide the generated summary to the user. If the
server system 104 generated the summary, the summary can
be provided to the user by sending the generated summary
to the user device 102 via the communication link 106.
[0034] Inexamples where the user can cause the summary
to be generated with a single action, once the user initiates
the single-action (via a mouse click, keystroke, or other-
wise), the system generates a formatted summary. The
summary system 100 can also allow the user to modify the
generated summary. In general, the user need only enter the
user-identified information, and any custom information,
under each unique identifier, and then execute the single
action in order to generate a summary. Such systems can
allow the user to efficiently and reliably generate a summary
of digital text, media, web pages, or other content.

[0035] In alternative examples, a multi-action operation
can be used, which can include defining a custom summary
format through multiple mouse clicks and/or keystrokes
prior to generating the summary.

[0036] FIG. 4 illustrates one embodiment of how the user
can assign a unique identifier 300 to a selection of user-
identified information 302. In this example, once the user-
identified information 302 is selected by the user, a unique
identifier selection box 304 is displayed by the user device
102, providing the user with various predefined or common
unique identifiers 300. These may include, as examples only,
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Fact, Issue, Procedure, Reasoning, Rule, Holding, Notes.
The user can then select the unique identifier 300 to be
associated with the user-identified information 302 through
a single action (via a mouse click or otherwise) or multiple
actions. Once a particular unique identifier 300 is selected by
the user (via a mouse click or otherwise), the summary
system 100 associates that unique identifier 300 with the
particular selection of user-identified information 302, and
saves such association for possible further processing. The
summary system 100 can allow the user to modify and
customize the unique identifiers 300 and the unique identi-
fier selection box 304.

[0037] FIG. 5 illustrates one example of content where the
user has identified user-identified information 400, and
associated the user-identified information 400 with unique
identifiers 402 and the system has saved such information
under the user’s profile. In some instances, the user has input
custom information 404 under the unique identifiers. The
summary system 100 stores the user-identified information
400, the unique identifiers 402, and the custom information
404 in the system server 104 in association with the user
identifier 118.

[0038] FIG. 6 illustrates one example of a summary 500
generated by the system server 104 of the summary system
100. The summary 500 includes a listing of each unique
identifier 502. Under each unique identifier 502, any custom
information 504 and user-identified information 506 asso-
ciated with the unique identifier 502 are listed. The custom
information 504 is illustrated as being prioritized over the
user-identified information 506 for each unique identifier
502. The system can, however, be customized to prioritize
custom and user-identified information in any order.

[0039] The summary system 100 can also aggregate mul-
tiple summaries, and allow the user to view user-identified
information and/or custom information by unique identifier
across multiple summaries. F1G. 7 illustrates one example of
how multiple summaries 600 can be aggregated and how
unique identifiers can be used to filter and/or distinguish
information from multiple summaries. In this example, a
unique identifier activation box 602 is used to allow the user
to select desired unique identifiers 604, by checking the
indicated selection box(es). The summary system 100 gen-
erates a display of all of the user-identified information 606
and custom information 608 associated with the selected
unique identifiers 602. An information type selection box
610 can be used to display user-identified information 606,
custom information 608, or both. In this example, the
information type selection box 610 differs from the unique
identifier activation box 602 in that the information type
selection box 610 allows the user to choose to display either
user-identified information 606 or custom information 608,
or both, across multiple summaries, while the unique iden-
tifier activation box 602 allows the user to choose to display
information (either user-identified information 606 or cus-
tom information 608, or both) associated with certain unique
identifiers (and exclude others) across multiple summaries
600. Thus, a compilation of summaries can be created by the
summary system 100.

[0040] FIG. 8 illustrates an integrated view of source
document 702 and a summary 704 in a split-screen display
700. The source document 702 includes the original digital
text, media, web pages, or other content. As shown, the
summary system can link the summarized information to the
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original information in the source document, and vice versa.
This example also includes a notes area 706, for the user to
input additional information.
[0041] FIG.9is a flow diagram of a process for generating
the split screen view of FIG. 8. At step 802, the server
system 104 generates the summary, which can be in accor-
dance with the process illustrated in FIG. 3. At step 804, the
summary system enables the user to select a split view, such
as by displaying a selection box to the user via the user
device and sending a user selection to the system server 104.
At step 806, the split screen is generated by the server
system 104, and sent to the user device 102 to be displayed
to the user. In generating the split screen, the summary
system 100 can maintain the links between the source
document and the user-identified information. Additionally,
at step 808, the summary system can also generate the notes
area 706, which can be sent to the user device 102 to be
displayed to the user, where the user can input additional
information.
[0042] From the foregoing, it will be appreciated that
although specific examples have been described herein for
purposes of illustration, various modifications may be made
without deviating from the spirit or scope of this disclosure.
It is therefore intended that the foregoing detailed descrip-
tion be regarded as illustrative rather than limiting, and that
it be understood that it is the following claims, including all
equivalents, that are intended to particularly point out and
distinctly claim the claimed subject matter.
What is claimed is:
1. A legal data summary system comprising:
a system server coupled to a communication link, the
system server comprising:
a system memory configured to store program instruc-
tions; and
a system processor configured to execute the program
instructions, which, when executed, cause the system
processor to:
receive a first data set via the communication link,
the first data set including a user identifier, user-
identified information, and a unique identifier, the
user-identified information including text selected
from a legal source document, and the unique
identifier being associated with the text, being
selected from a unique identifier selection box,
and being a category related to legal research;
storing the user-identified information and the
unique identifier in the system memory at a loca-
tion associated with the user identifier;
determine that a user has completed identifying
user-identified information;
reformat the user-identified information based on the
unique identifier to generate a summary in
response to a user command received via the
communication link, the summary including the
unique identifier and the user-identified informa-
tion; and
provide the summary via the communication link.
2. The legal data summary system of claim 1, wherein
reformatting the user-identified information comprises:
causing the text of the user identified information in the
summary to be displayed in italics and to be displayed
between quotation marks.
3. The legal data summary system of claim 1. further
comprising:
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a website database that includes a plurality of web pages,
wherein the program instructions, when executed fur-
ther cause the system processor to:
process hyper-text transfer protocol (HTTP) requests
received via the communication link; and

provide requested web pages of the plurality of web
pages included in the website database via the com-
munication link, the requested web pages being
defined in the HTTP requests.

4. The legal data summary system of claim 1, wherein the
first data set further includes custom information associated
with the unique identifier, wherein the program instructions,
when executed, further cause the system processor to:

format the summary to include the custom information
listed under the unique identifier, wherein a location at
which the custom information is listed in the summary
is prioritized relative to the user-identified information,
such that the custom information is listed above the
user-identified information in the summary.

5. The legal data summary system of claim 1, wherein the
category 1s selected from a group consisting of: fact, issue,
procedure, reasoning, rule, and holding.

6. The legal data summary system of claim 1, wherein the
program instructions, when executed, further cause the
system processor to:

link the user-identified information of the summary to
corresponding original information of the legal source
document.

7. The legal data summary system of claim 1, wherein the
program instructions, when executed, further cause the
system processor to:

receive, via the communication link, an indication that a
single mouse click has been performed at a client
device associated with the user identifier, wherein the
summary is generated by the system processor in
response to the single mouse click.

8. A method comprising:

receiving, by a processor of a system server via a com-
munication link, a first data set including a user iden-
tifier, user-identified information, and a unique identi-
fier, the user-identified information including text
selected from a legal source document, and the unique
identifier being associated with the text, being selected
from a unique identifier selection box, and being a
category related to legal research;

storing, by the processor, the user-identified information
and the unique identifier in a system memory of the
system server at a location associated with the user
identifier;

determining, by the processor, that user has completed
identifying user-identified information;

reformatting, by the processor, the user-identified infor-
mation based on the unique identifier to generate a
summary in response to a user command received via
the communication link, the summary including the
unique identifier and the user-identified information;
and

providing, by the processor, the summary via the com-
munication link.

9. The method of claim 8, wherein reformatting the

user-identified information comprises:

causing the text of the user identified information in the
summary to be displayed in italics and to be displayed
between quotation marks.
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10. The method of claim 8, further comprising:
receiving, by the processor via the communication link,
hyper-text transfer protocol (HTTP) requests;

processing, by the processor, the HTTP requests to iden-
tify requested web pages included in a website database
of the system server; and

providing, by the processor via the communication link,

the requested web pages in response to the HTTP
requests.
11. The method of claim 8, wherein the first data set
further includes custom information associated with the
unique identifier, the method further comprising;
formatting the summary to include the custom informa-
tion listed under the unique identifier; and

prioritizing the custom information relative to the user-
identified information, such that the custom informa-
tion is listed above the user-identified information in
the summary.

12. The method of claim 8, wherein the category is
selected from a group consisting of: fact, issue, procedure,
reasoning, rule, and holding.

13. The method of claim 8, further comprising:

linking the user-identified information of the summary to

corresponding original information of the legal source
document.

14. The method of claim 8, further comprising:

receiving, via the communication link, an indication that

a single mouse click has been performed at a client
device associated with the user identifier, wherein the
summary is generated by the processor in response to
the single mouse click.

15. A legal data summary system comprising:

a system server coupled to a communication link, the

system server comprising:
a system memory configured to store program instruc-
tions; and
a system processor configured to execute the program
instructions, which, when executed, cause the system
processor to:
receive a plurality of data sets via the communication
link, the plurality of data sets including a user
identifier, a plurality of sets of user-identified
information, and a plurality of unique identifiers,
a first data set of the plurality of data sets including
the user identifier, a first set of user-identified
information of the plurality of sets of user-identi-
fied information, and a first unique identifier of the
plurality of unique identifiers, the first set of
user-identified information including first text
selected from a first legal source document, and
the first unique identifier being associated with the
first text, being selected from a unique identifier
selection box that includes the plurality of unique
identifiers, and being a category related to legal
research;
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store the plurality of sets of user-identified informa-
tion and the plurality of unique identifiers in the
system memory based on the user identifier;

determine that identification is complete;

reformat the plurality of sets of user-identified infor-
mation based on the plurality of unique identifiers
to generate a first summary in response to a user
command received via the communication link,
the first set of user-identified information being
listed under the first unique identifier in the first
summary; and

provide the first summary via the communication
link.

16. The legal data summary system of claim 15, wherein
a second data set of the plurality of data sets includes the
user identifier, a second set of user-identified information of
the plurality of sets of user-identified information, and a
second unique identifier of the plurality of unique identifiers,
the second set of user-identified information including sec-
ond text selected from a second legal source document, and
the second unique identifier being associated with the sec-
ond text and being selected from a second unique identifier
selection box that includes the plurality of unique identifiers.

17. The legal data summary system of claim 16, wherein
the program instructions, when executed, cause the system
processor to:

reformat the second set of user-identified information to

generate a second summary in response to the user
command, the second set of user-identified information
being listed under the second unique identifier in the
second summary;

aggregating the first summary and the second summary to

produce an aggregated summary; and

providing the aggregated summary via the communica-

tion link.
18. The legal data summary system of claim 15, wherein
the first data set further includes custom information asso-
ciated with the first unique identifier, and wherein the
program instructions, when executed, cause the system
processor to:
format the first summary to include the custom informa-
tion listed under the first unique identifier; and

prioritize the custom information relative to the first set of
user-identified information when generating the first
summary , such that the custom information is dis-
played above the first set of user-identified information
in the first summary.

19. The legal data summary system of claim 15, wherein
the category is selected from a group consisting of: fact,
issue procedure, reasoning, rule, and holding.

20. The legal data summary system of claim 15, wherein
the program instructions, when executed, further cause the
system processor to:

link the first set of user-identified information of the first

summary to corresponding original information of the
first legal source document.
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