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1. Executive Summary

1.1. System Background

As consumer access to the Internet has increased, allowing them to shop around and compare prices and services, car insurance claim amounts have also increased, and governments are legislating maximum fee amounts.  As a result, the car insurance industry is under pressure to keep costs low.  No longer can companies be inefficient with their financial or time resources.  

Reviewing current manual activities and separate information systems for integration and automation possibilities is one opportunity for cutting costs.  Moreover, information integration opens up the possibility of improved analysis of current trends and future opportunities.  

1.2. Problem Statement

Currently, customer account, policy, and claims records are stored in a legacy IBM DB2 system.  Sales agents calculate quotes and policy prices using a number of tables available in manuals that are published quarterly.  The system is time consuming for the sales agents and allows the possibility for agents to make errors when calculating prices.  Policy analysts are not easily able to respond to market demand with price changes or policy component changes.  

Due to the legacy nature of the current system, it is becoming increasingly difficult and costly to find individuals who can support it.  Furthermore, the technology is not easily adaptable to Internet technology which is a barrier to our future strategic direction of allowing consumers to get quotes and manage, purchase car insurance policies, and manage their account on-line.
As a result, we would like to create a comprehensive system which supports the management of customer accounts, insurance policies, customer claims, the creation of insurance policy components, the creation of criteria used to price insurance policies, and the ability to analyze trends in risk management.  The solution should be web-enabled and allow us to move eventually implement our strategic goal of providing customer services on-line.  

2. System Specification

2.1. System Actors

2.1.1. Policy Analyst

The Policy Analyst is responsible for designing car insurance policies.  The analyst determines which factors (i.e. Type of car, Driver’s driving habits…) affect whether insurance can be offered and the how each factor affects policy pricing.  The analyst is also responsible for ensuring that policies meet legal requirements in terms of which components are mandatory or optional and minimum coverage amounts.

2.1.2. Claims Adjustor

The Claims Adjustor is responsible for reviewing all claims.  They choose whether to pay out the claim, how much to pay out, whether the customer’s claim rating should be adjusted, and whether or not the company will continue to provide coverage to the customer.

2.1.3. Sales Agent

The Sales Agent is responsible for selling insurance policies.  Potential customers contact the sales agent to receive an insurance quote and purchase insurance.  Current customers work with the sales agent to change their coverage, make a claim, or to update personal information.

2.1.4. Financial System

The Financial System is responsible for invoicing customers for their insurance policies, receipting a customer for claims awarded, and informing the car insurance system if a policy should be cancelled due to lack of payment.

2.2. System Environment

Due to the requirement for a web-based application, the system will be made up of three tiers: the web client, the middle tier consisting of the web server and application server, and an Oracle database.  Technology has been chosen to support the system architecture, to support future transaction growth, and which is well known within the IT support community.

The web client will be either a Netscape or Microsoft Internet Explorer browser.  Web pages will be composed of a combination of HTML, XML, and Java Script. The web server will be Apache and use Java Server Pages for server side scripting.  WebSphere will act as the application server with components written using Enterprise Java Beans.
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Figure 1: Web System Architecture

3. System Design

3.1. Use Case Diagrams
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Figure 2: Claims Adjustor Use Cases

Use Case: Review Claim

Actor: Claims Adjustor

Description: The Claims Adjustor reviews claims customers made against their policy.  They can choose to accept or decline the claim and how much will be paid out if the claim was accepted.

Pre Conditions: The Claims Adjustor has been authenticated.  There are pending claims.

Post Condition:  The claim status is marked as remaining open or completed.  If completed, the customer rating was updated to reflect the claim.  If the claim was accepted a request was sent to the financial system to receipt the customer.

Main Flow:
1. On initiation of Review Claim by the claims adjustor, a list of claims is requested from the system [A1]

2. The system displays the list.

3. The claims adjustor chooses a specific claim to review [A2].

4. The system displays the details of the claim, vehicle involved in the claim, and customer.

5. The claims adjustor accepts the claim [A3] and enters the damage awarded amount and any comments [A2].

6. The user confirms the transaction [A2].

7. The system updates the claim status, claim details, and claims adjustor.

8. A request is sent to the financial system requesting payment to the customer.

Alternate Flow:

(A1) The user specifies a claim number to review.

(A2) The user cancels the transaction.

Post Condition -> No claim was reviewed.

(A3) The claims adjustor rejects the claim.

Post Condition -> The claim status is updated and claims adjustor.

Use Case: Adjust Customer Claim Risk Rating

Actor: Claims Adjustor

Description: The Claims Adjustor can manually change a customer risk rating.  This is rarely done but should be possible if the claims adjustor feels that the claim should not negatively affect the customer’s rating or the claim was entered in error.

Pre Conditions: The Claims Adjustor has been authenticated.

Post Conditions: The customer rating was changed.

Main Flow:

1. On initiation of Adjust Customer Claim Risk rating by the claims adjustor the system prompts the user for either a claim number or customer.

2. The user enters the claim number [A1] [A2].

3. The system displays the customer name, claim numbers, claim dates, damage awarded amounts, and current risk rating.

4. The claims adjustor enters the customer’s new risk rating [A2].

5. The user confirms the transaction. [A2].

6. The system updates the customer’s risk rating.

Alternate Flow:

(A1) The user specifies a customer to review.
(A2) The user cancels the transaction.

Post Condition -> The customer rating remains unchanged.
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Figure 3: Financial System Use Cases

Use Case: Invoice Customer

Actor: Financial System

Description:  The Financial System receives requests from the car insurance system to invoice a customer for new policies, renewed policies, or changes to policies.

Pre Conditions: The customer record exists on the financial system.

Post Conditions: The financial system received and replied to a request to invoice a customer.

Main Flow:

1. The car insurance system sends a request to the financial system to invoice the customer.

2. The car insurance system receives a positive acknowledgement that the request was received.[E1] [E2]

Error Flow:

(E1) The financial system replies with a negative acknowledgement.  The user is informed and the use case terminates.

(E2)The financial system does not respond and the use case terminates.

Use Case: Pay Customer

Actor: Financial System

Description: The Financial System receives requests from the car insurance system to receipt a customer for terminated policies, changes to policies, or accepted claims.

Pre Conditions: The customer record exists on the financial system.

Post Conditions: The financial system received and replied with an acknowledgement of payment to the customer.

Main Flow:

1. The car insurance system sends a request to the financial system to pay the customer.

2. The car insurance system receives a positive acknowledgement that the request was received. [E1][E2]

Error Flow:

(E1) The financial system replies with a negative acknowledgement.  The user is informed and the use case terminates.

(E2)The financial system does not respond and the use case terminates.
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Figure 4: Policy Analyst Use Cases

Use Case: Edit Policy Component

Actor: Policy Analyst

Description: The policy analyst is responsible for creating, updating, or terminating policy components such as PDP, comprehensive coverage, or grand touring solutions.  Each policy component is given a flat price or the price is a combination of rating criteria.

Pre Conditions: The policy analyst has been be authenticated.

Post Conditions: The policy component is created, updated, or terminated based on user selection.

Main Flow:

1. On initiation of Edit Policy Component by the policy analyst, a list of components is requested from the system [A1].

2. The system displays the list.

3. The policy analyst chooses a specific policy component to review [A2][A3].

4. The system displays the details of the policy component including name, pricing, legal requirement, and effective dates.

5. The policy analyst updates the policy component details [A2].

6. The user confirms the transaction [A2].

7. The system updates the policy component.

Alternate Flow:

(A1) The user specifies a policy component to review.

(A2) The user cancels the transaction.

Post Condition -> No policy component was reviewed.

(A3) The user adds a policy component.

Post Condition -> A policy component is added.

Use Case: Edit Risk Rating Criteria

Actor: Policy Analyst

Description: The policy analyst is responsible for determining which risk criteria (eg. gender, years driving) affect whether a customer is eligible to purchase car insurance.  Furthermore, the analyst determines lists or ranges of values associated with each criteria and the how each value will affect the total component price.

Pre Conditions: The policy analyst has been be authenticated.

Post Conditions: The risk rating criteria is created, updated, or terminated based on user selection.

Main Flow:

1. On initiation of Edit Risk Rating Criteria by the policy analyst, a list of risk rating criteria is requested from the system [A1].

2. The system displays the list.

3. The policy analyst chooses a specific risk rating criteria to review [A2][A3].

4. The system displays the details of the risk rating criteria including name, possible values, price per group of possible values, and effective dates.

5. The policy analyst updates the risk rating criteria [A2].

6. The user confirms the transaction [A2].

7. The system updates the risk rating criteria.

Alternate Flows:

(A1) The user specifies a risk rating criteria to review.

(A2) The user cancels the transaction.

Post Condition -> No risk rating criteria was reviewed.

(A3) The user adds a risk rating criteria.

Post Condition -> A risk rating criteria is added.

Use Case: Analyze Overall Risk Trends

Actor: Policy Analyst

Description: The policy analyst is able to view correlations between rating criteria and claims made.

Pre Conditions: The policy analyst has been authenticated.

Post Conditions: The report, specified by criteria provided by the policy analyst, is displayed.

Main Flow:

1. On initiation of Analyze Overall Risk Trends, a list of possible reports is requested from the system.

2. The system displays the list.

3. The policy analyst chooses a specific report [A1].

4. The policy analyst enters the date range to be used when reviewing claims for the specific risk rating criteria [A1].

5. The system displays number of claims and total amount of claims made within the date range by value of the risk rating criteria. 

Alternate Flows:

(A1) The user cancels the transaction.

Post Condition -> No report was created.
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Figure 5: Sales Agent Use Cases

Use Case: Get Quote

Actor: Sales Agent

Description: Upon request from the customer, the sales agent provides a quote for insurance.

Pre Conditions: The sales agent has been authenticated.

Post Conditions: An insurance quote is provided.

Main Flow:
1. On initiation of Get Quote the list of risk rating criteria and the list of purchasable policy components are requested from the system.

2. The system prompts the user to fill in values for the risk rating criteria, select policy components, and set deductible and liability values.

3. The user enters the values for the risk rating criteria, selects policy components, and sets the deductible and liability values [A1].

4. The user confirms the transaction [A1].

5. The system returns the total quote and details input by the user. 

Alternate Flows:

(A1) The user cancels the transaction.

Post Condition -> No quote was created.

Use Case: View Policy

Actor: Sales Agent, Policy Agent, Claims Adjustor

Description: The sales agent, policy agent, and claims adjustor are able to view the details of specific policies including which components are included, deductible amounts, coverage amounts, total price, policy status, vehicles insured under the policy, drivers insured under the policy, and effective dates.

Pre Condition: The sales agent/policy agent/claims adjustor has been authenticated.  A valid policy number is provided.

Post Conditions: The policy details are displayed.

Main Flow:

1. On initiation of View Policy, the system prompts the user for a policy number, customer name, or customer account.

2. The user enters the policy number [A1][A2][E1].

3. The details of the policy are displayed on the screen.

Alternate Flows:

(A1) The user specifies a customer.

(A2) The user cancels the transaction.

Post Condition -> No quote is provided.

Error Flow:

(E1) The user specifies an invalid policy number and the system displays an error message to the user.

Use Case: Buy Policy

Actor: Sales Agent

Description: The sales agent can purchase an insurance policy on behalf of the customer.  

Pre Conditions: The sales agent has been authenticated.  The customer and vehicle information has already been entered into the system.

Post Conditions: The policy is created.  A request is sent to the financial system to invoice the customer.

Main Flow:
1. On initiation of Buy Policy the user is prompted to enter the customer account or customer name.

2. The user enters the customer account [A1] [A2]

3. The system verifies that the customer account is valid (E1) and returns a set of vehicles associated with the customer.

4. The user selects the vehicles to be covered under the policy.[A1]

5. The system prompts the user to select policy components and set deductible and liability values.

6. The user enters the values for policy components and sets the deductible and liability values [A1].

7. The system returns a quote for the policy.

8. The user confirms the transaction [A1].

9. The system saves the policy 

10. The system sends a request to invoice the customer to the financial system.

Alternate Flows:
(A1) The user cancels the transaction.

Post Condition -> No policy was bought.

(A2) The user enters the customer name.  The system provides a list of accounts matching the search criteria and the user selects the appropriate account.

(E1) The account is not valid.  The system displays an error message to the user.

Use Case: Renew Policy

Actor: Sales Agent

Description: The sales agent can renew a policy for the customer within three months prior to the old policy expiring.

Pre Conditions: The sales agent has been authenticated.  A valid policy number is provided.  The policy is set to expire within three months.

Post Conditions: The policy has been renewed for a year following the previous expiry date.  A request has been sent to the financial system to invoice the customer.

Main Flow:
1. On initiation of Renew Policy, the system prompts the user for a policy number, customer name, or customer account.

2. The user enters the policy number [A1][A2][E1][E2].

3. The details of the policy are displayed on the screen.

4. The user requests a quote for the renewal period [A2].

5. The system displays the quote for the renewal.

6. The user indicates that the policy should be renewed [A2]

7. The user confirms the transaction [A2].

8. The system updates the price of the policy as well as the effective date range.

9. The system sends a request to the financial system to invoice the customer. 

Alternate Flows:

(A1) The user specifies a customer.

(A2) The user cancels the transaction.

Post Condition -> No policy is renewed.

Error Flow:

(E1) The user specifies an invalid policy number and the system displays an error message to the user.

(E2) The policy end date is not within the renewal window.  The system displays an error message to the user and the use case ends.

Use Case: Edit Policy

Actor: Sales Agent

Description: The sales agent can add or delete components from a customer’s policy, change deductible amounts, change coverage amounts, add or remove vehicles covered, or add or remove drivers covered.

Pre Conditions: The sales agent has been authenticated.  A valid policy number is provided.  The policy is either active or lapsed.

Post Conditions: The policy has been modified as per the sales agent’s request.  If the price of coverage has been changed compared to the previous policy, a request is sent to the financial system to either invoice or pay the customer.

Main Flow:

1. On initiation of Edit Policy, the system prompts the user for a policy number, customer name, or customer account.

2. The user enters the policy number [A1][A2][E1][E2].

3. The details of the policy are displayed on the screen.

4. The user enters the changes to the policy.[A2]

5. The system calculates the price difference between the old policy and the new policy on a pro-rated basis and displays the difference to the user.

6. The user confirms the transaction [A2].

7. The system updates the policy.

8. The system sends a request to the financial system to invoice or receipt the customer for the balance of the policy price.

Alternate Flows:

(A1) The user specifies a customer.

(A2) The user cancels the transaction.

Post Condition -> The policy is not updated.

Error Flow:

(E1) The user specifies an invalid policy number and the system displays an error message to the user.

(E2) The policy is not active.  The system displays an error message to the user and the use case ends.

Use Case: Terminate Policy 

Actor: Sales Agent

Description: Upon the customer’s request, the sales agent can terminate insurance coverage by terminating the policy.

Pre Conditions: The sales agent has been authenticated.  A valid policy number is provided.  The policy is currently active.

Post Condition: The policy has been terminated and the end date stamped.

Main Flow:

1. On initiation of Terminate Policy, the system prompts the user for a policy number, customer name, or customer account.

2. The user enters the policy number [A1][A2][E1][E2].

3. The details of the policy are displayed on the screen.

4. The user changes the policy status to terminated.[A2]

5. The user confirms the transaction [A2].

6. The system updates the status of the policy as well as the effective date range.

7. The system sends a request to the financial system to receipt the customer for the balance of the policy price. 

Alternate Flows:

(A1) The user specifies a customer.

(A2) The user cancels the transaction.

Post Condition -> No policy is terminated.

Error Flow:

(E1) The user specifies an invalid policy number and the system displays an error message to the user.

(E2) The policy is not active.  The system displays an error message to the user and the use case ends.

Use Case: View Account Information

Actor: Sales Agent, Claims Adjustor

Description: The sales agent and claims agent can view customer account information and vehicle details including name, gender, birthdate, years driving, years insured, phone number, address, risk rating, VIN, vehicle make, vehicle model, and vehicle year.

Pre Condition: The sales agent/claims adjustor has been authenticated.

Post Condition: The customer and vehicle information is displayed.

Main Flow:

1. On initiation of View Account Information, the system prompts the user for a policy number, customer name, or customer account.

2. The user enters the customer account [A1][A2][E1].

3. The details of the customer account and the vehicles associated with the account are displayed on the screen.

Alternate Flows:

(A1) The user specifies a policy number or customer name.

(A2) The user cancels the transaction.

Post Condition -> The account information is not displayed.

Error Flow:

(E1) The user specifies an invalid customer account and the system displays an error message to the user.

Use Case: Edit Account Information

Actor: Sales Agent

Description: The sales agent can add drivers to the system, add vehicles to the system or update any of the attributes associated with the customer and vehicle.

Pre Conditions: The sales agent has been authenticated.

Post Conditions: The customer and/or vehicle information is updated with the changes.  The price of any policies owned by the customer is recalculated.  If the price changes, a request is sent to the financial system to either invoice or pay the customer as appropriate.

Main Flow:

1. On initiation of Edit Account Information, the system prompts the user for a policy number, customer name, or customer account.

2. The user enters the customer account [A1][A2][A3][E1].

3. The details of the customer account and vehicles associated with the account are displayed on the screen.

4. The user enters the changes to the account. [A2]

Alternate Flows:

(A1) The user specifies a customer name or policy number.

(A2) The user cancels the transaction.

Post Condition -> The account is not edited.

(A3) The user creates a new account.

Post Condition -> The new customer account and associated vehicles are saved in the system.

Error Flow:

(E1) The user specifies an invalid customer account and the system displays an error message to the user.
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Figure 6: Combined Use Case Model

3.2. Activity Diagrams
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Figure 7: System Activity Diagram

3.3. Package Diagram

The system has the following package structure separating the functional areas from the framework subsystem containing common services for data entities and other commonalities.
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Figure 8: Package Diagram

Following a layered approach, the functional areas only rely on the Common and Data packages.

3.4. Class Diagrams

The following class diagrams show the proposed class structure for the system.
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Figure 9: Package 'Data' Class Diagram

This package comprises the data entities that drive the insurance system.  It strives to show the relationships that map the business rules into class relations.
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Figure 10: Package ‘Data’ Detailed Classes

This diagram shows the important attributes and methods of the entity classes.
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Figure 11: Package 'Claims' Class Diagram

This class diagram is a mapping of the ‘Claims Adjustor’ uses cases to classes.  This covers the ‘Review Claim’ and ‘Adjust Customer Risk Rating’ use cases.
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Figure 12: Package 'Common' Class Diagram

This class diagram covers a use cases that are invoked by more than one actor.  In this case, “View Account Info” controller has two boundary classes; one for each actor.   As well, the “View Policy” controller has three boundary classes.  Also shown are the entity classes that are accessed by the control classes.
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Figure 13: Package 'Finance' Class Diagram

The class diagram, shown above, covers the “Invoice Customer” and “Pay Customer” uses cases for the Financial System actor.
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Figure 14: Package 'Policy' Class Diagram

The class diagram, shown above, covers the use cases for the Policy Analyst: “Analyze Trends”, “Edit Policy Component”, and “Edit Risk Rating”.
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Figure 15: Package ‘Sales’ Class Diagram

This class diagram covers the use cases of the Sales Agent.  Shown also are the entity classes required for control classes.

3.5. Sequence and Collaboration Diagrams

The following diagrams map to the use cases identified earlier.  Each diagram has a single control class, a boundary class (GUI) for each use case and actor combination, and the required entity classes to complete the functionality.
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Figure 16: Adjust Customer Claim Risk Rating sequence diagram
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Figure 17: Adjust Customer Claim Risk Rating collaboration diagram
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Figure 18: Analyze Trends sequence diagram

[image: image19.jpg]83 promptVariables.

RiskRating

AralyzeTrendsGui

7 displayReport RiskRating
L reauestit
N requestheport

AralyzeTrends Customer





Figure 19: Analyze Trends collaboration diagram
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Figure 20: Buy Policy sequence diagram
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Figure 21: Buy Policy collaboration diagram
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Figure 22: Edit Account Information sequence diagram
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Figure 23: Edit Account Information collaboration diagram
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Figure 24: Edit Policy sequence diagram
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Figure 25: Edit Policy collaboration diagram
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Figure 26: Edit Policy Component sequence diagram
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Figure 27: Edit Policy Component collaboration diagram
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Figure 28: Edit Risk Rating Criteria sequence diagram
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Figure 29: Edit Risk Rating Criteria collaboration diagram
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Figure 30: Get Quote sequence diagram
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Figure 31: Get Quote collaboration diagram

[image: image32.jpg]RenewPolic/Gui RenewPoli Polic uote Einancial

= System

| requestpolicy

—

getPolicy

displayQuote

FenewPalicy.





Figure 32: Renew Policy sequence diagram
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Figure 33: Renew Policy collaboration diagram
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Figure 34: Review Claim sequence diagram
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Figure 35: Review Claim collaboration diagram
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Figure 36: Terminate Policy sequence diagram
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Figure 37: Terminate Policy collaboration diagram
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Figure 38: View Account sequence diagram
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Figure 39: View Policy collaboration diagram

3.6. State Diagrams
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Figure 40: Claim state diagram

The states acceptable for an automobile insurance claim are “New”, “Approved”, “Rejected”, and “Paid”.  The state transitions are typically initiated by the claims adjustor.

[image: image41.jpg]



Figure 41: Customer state diagram

The states acceptable for a customer are “Active”, “Inactive” and “Cancelled”.  Customers are never removed from the system, so if they don’t renew their policy they are put in the “Inactive” state.  If the customer’s risk rating increases beyond acceptable limits, then they are moved to the “Cancelled” state.
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Figure 42:  Policy state diagram

Acceptable states for a policy include “Valid” and “Expired”.  Actions on the states are “Edit”, “Lapse”, “Renew”.  A user may only renew their policy within three months of the expiry date as shown by the guard condition.

3.7. Deployment Diagrams
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Figure 43: System Component Diagram

As shown above, to meet current reliability and performance requirements, we have chose to run an application server consisting of the Apache web server, a JSP scripting engine, and an EJB app server (WebSphere).  The Oracle database will run on its own dedicated server hardware.  If the need arises for more scalability, the web and application tiers can be separated onto distinct hardware as shown in the following diagram.
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Figure 44: Deployment View

The above deployment diagram shows how this web application will be deployed.  In order to achieve redundancy, the application will be hosted using redundant web and application servers.  Clients will access the system through web browsers over the Internet from various sites.  Only one instance of the master database will be deployed to maintain data integrity. 
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