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ABSTRACT

Contracts are legally binding descriptions of business service engagements. In particular, we consider business events as elements of a service engagement. Business events such as purchase, delivery, bill payment, bank interest accrual not only correspond to essential processes but are also inherently temporally constrained. Identifying and understanding the events and their temporal relationships can help a business partner determine what to deliver and what to expect from others as it participates in the service engagement specified by a contract. However, contracts are expressed in unstructured text and their insights are buried therein. Our contributions are threefold. We develop a novel approach employing a hybrid of surface patterns, parsing, and classification to extract (1) business events and (2) their temporal constraints from contract text. We use topic modeling to (3) automatically organize the event terms into clusters. An evaluation on a real-life contract dataset demonstrates the viability and promise of our hybrid approach, yielding an F-measure of 0.89 in event extraction and 0.90 in temporal constraints extraction. The topic model yields event term clusters with an average match of 85% between two independent human annotations and an expert-assigned set of class labels for the clusters.
Existing System

Traditional studies on contracts have focused on their representation, abstraction, execution, monitoring, and model-checking. In general, our approach does not address the challenges these studies pursue but would support such studies by helping identify the relevant events and temporal constraints.
Proposed System:
Milosevic present a contract monitoring facility. Their approach involves the Business Contract Language (BCL) as a way to represent and monitor contracts. Their focus is on the technical aspects of representing and monitoring contracts. However, since BCL is includes the notions of events and temporal constraints, one can conceivably use an approach such as ours to help create a BCL specification based on a contract describing a service engagement.

MODULES:
1. BUSINESS EVENT EXTRACTION
2. EVENT TERM CLUSTERING
3. TEMPORAL CONSTRAINTS EXTRACTION
4. Annotator 
Modules Description
1. BUSINESS EVENT EXTRACTION
A typical service engagement contract contains parts such as header, definition, body, and sign off. At the core of a contract are the clauses specifying mutual expectations expressed as normative relationships such as commitments, powers, authorizations, prohibitions, and sanctions of the participating parties . Normative relationships express business relationships among the parties to a service engagement and these normative relationships are built on top of business events. In English grammar, these normative expressions are often associated with modal verbs such as “shall,” “may,” and “must”. We use modal verbs as signals to signify the occurrence of business events. Signal words are widely used in information extraction and serve as clues for locating the extraction context.
2. EVENT TERM CLUSTERING
Business events in service engagements naturally fall into categories such as product delivery, payment, and natural hazards. Automatically discovering the event categories can help us better organize events in different service engagement domains. Further, it would help complete the full knowledge discovery cycle by beginning from raw text and ending with automatically discovered event categories. 

Classification and clustering are widely applied to categorize text. Classification methods are supervised, so a training dataset needs to be built manually beforehand that predefines the categories. However business events found in contracts cut across numerous service engagement domains, with potentially different categories across domains. For example, in licensing contracts, the event categories may be of patent infringement, financial payment, and product licensing. And, in leasing contracts, the event categories may be of property management, rent payment, and eviction.


3. TEMPORAL CONSTRAINTS EXTRACTION
Service contracts involve temporal information of various forms. The temporal expression format also varies. Some temporal information is expressed explicitly as dates, for example, “Feb. 3th, 2010” and “10-01-1949.”

In service engagements, the most relevant temporal information pertains to the constraints that the participants need to observe. For example, a business workflow usually follows a temporal order, and the successful fulfil fulfilment of a service engagement greatly depends on the timely completion of those business processes. Such temporal relations among the business events are usually expressed explicitly for the purpose of clarity and emphasis. Temporal constraints in contracts are mostly expressed in prepositional phrases (PP).


4.  Annotator
The text classification tasks we consider are not time critical. Applications such as annotator can process the documents offline and then provide users with highlighted information. To illustrate the use of our trained model, we built a temporal annotator using the model we trained on top of the GATE framework [16]. The quoted text below illustrates the annotation result on a purchasing agreement between Redhook Ale Brewery Incorporated (“Redhook”) and Anheuser-Busch Incorporated. 13 The underlined text is the business event and the italic text is the temporal constraint discovered by our model.
In the event that the orders and deliveries of Packaging Materials made by Supplier to Redhook have failed in respects material to Redhook’s Portsmouth operations to comply with the terms of the Supply Agreement and Redhook determines (such determination to be made in good faith and on a commercially reasonable basis) that such failures are likely to continue, Redhook may terminate the purchase and sale obligations of Redhook and ABI under this Agreement upon 30 days written notice to ABI and Supplier.
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System Configuration:-
H/W System Configuration:-

        Processor               -    Pentium –III

Speed                                -    1.1 Ghz

RAM                                 -    256  MB (min)

Hard Disk                          -   20 GB

Floppy Drive                     -    1.44 MB

Key Board                         -    Standard Windows Keyboard

Mouse                                -    Two or Three Button Mouse

Monitor                              -    SVGA
S/W System Configuration:-

· Operating System            :Windows95/98/2000/XP 

· Application  Server          :   Tomcat5.0/6.X                               



· Front End                          :   HTML, Java, Jsp

·  Scripts                                :   JavaScript.
· Server side Script             :   Java Server Pages.

· Database                            :   Mysql
· Database Connectivity      :   JDBC.
CONCLUSION
We studied contracts as specifications of service engagement. Business events and temporal constraints are crucial to enacting a service engagement, therefore extracting them is essential for each party to an engagement to ensure it is being enacted correctly. Business events and constraints can be automatically analyzed to determine whether a potential service engagement is well-formed. Moreover, each party can check if the engagement is acceptable given its individual goals. Importantly, our techniques work on real-life contracts and can thus facilitate service engagements that arise in practice. Our classification-based extraction yields F-measures in the high 80% range and vocabulary clustering yields a 85% match with the gold standard.
We plan to extend our tool suite. It would be interesting to discover the dependency relationships across business events, e.g., if one event is a prerequisite of another. In the case of manufacturing, a down payment may be a prerequisite for product delivery and installment payments for continued product supply. Interlocked events form a network of business activities and lay the foundation for effective service engagements as a basis for successful commerce.

It is also worth studying the types of dependencies because these are associated with different (normative) business relationships. In particular, these relationships can be categorized as normative relationships, such as commitments, permissions, and prohibitions. Events relate intimately to the antecedents and consequents in such normative relationships . Enriching the models in this manner can lead to improved requirements elicitation for service engagements as well as a principled basis for automating the service engagement life cycle from the perspective of a business partner.
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