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Summary

The domain of this project focuses on New Jersey welfare services provided by New Jersey government agencies. In this project, the welfare services include Special Supplemental Nutrition Program for Women, Infants and Children (WIC), Work First New Jersey (WFNJ), NJ FamilyCare and NJ Fostercare. To be eligible for these programs, the applicants must meet eligibility requirements.  In order to help in reducing the time and cost of applicants involved in manually searching for welfare services and entering information, and help in performing the eligibility verification efficiently, the NJ Welfare Eligibility Verification System was implemented.

In the NJ Welfare Eligibility Verification System, a unified ontology was designed to store the key concepts and relationships of the above four welfare services. A unified online application form was designed for welfare applicants to fill out. Based on that, an eligibility verification engine was implemented to conduct the eligibility verification. Furthermore, the input information of eligible applicants is sent to the simulated corresponding NJ government departments to process. 

 In order to evaluate the quality of and user satisfaction with the NJ Welfare Eligibility Verification System, a qualitative methodology, Protocol Analysis, was applied to conduct the system evaluation. The evaluation result showed that users felt very satisfied with the effectiveness of this system.

Besides, I discussed the future improvements to the NJ Welfare Eligibility Verification System.
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1. Introduction

With the rapid development of network technologies, government has gradually changed its traditional working style and implemented eGovernment projects. Nowadays, more and more Web-based services have been provided by government agencies to facilitate access to government services and documentations. Take New Jersey Welfare application services for example, New Jersey government has opened specific websites to introduce its welfare programs; some of the websites even provide online application forms for applicants to fill out and submit. 

Unfortunately, the fact is that welfare program applicants still have to spend lots of time and effort to search and find appropriate welfare programs for themselves and for their children. Some welfare programs are not available online; some welfare programs can be accessed online, but they don’t provide online application forms. Therefore, welfare applicants have to go to government departments and wait in line for a long time to talk to the government staff. Many of them get rejected because of not meeting the eligibility requirements. Still some welfare websites do provide online application forms; however, since these welfare programs are managed by different government agencies, welfare applicants have to fill out some information over and over again. For example, name, age, date of birth, contact information, family income and so on need to be supplied. To summarize, either personal visits to the government agencies or manually submitting personal information repeatedly causes great trouble for these welfare program applicants. They are eager to have a place to help them to find all existing welfare programs in New Jersey and perform eligibility verification automatically and quickly. 

Therefore, the domain of this project focuses on New Jersey welfare services provided by New Jersey government. In this project, 4 kinds of NJ welfare services are included:

· Special Supplemental Nutrition Program for Women, Infants and Children (WIC)

· Work First New Jersey (WFNJ)

· NJ FamilyCare

· NJ Fostercare

To be eligible for these welfare programs, the applicants must meet eligibility requirements.  In order to help in reducing the time and cost of applicants involved in manually searching for the welfare services and information input, and helping in performing the eligibility verification efficiently, I implemented the NJ Welfare Eligibility Verification system.

The system was designed based on a unified ontology to describe and store the key concepts and relationships of the above four welfare services. Based on that, the system provides welfare applicants a unified interface to access the eligibility verification process of the above four welfare services. Put differently, applicants only need to input their personal information into a Web form and submit the form once. They will immediately be told whether or not they are eligible for the welfare services and how many welfare services they are eligible for. Besides, the input data of eligible applicants will be sent to the simulated corresponding NJ government departments to process. 

This system will greatly benefit welfare applicants. By using this system, welfare applicants may conduct self-help eligibility verification instead of waiting in line for a long time to talk to the government staff. Furthermore, this system provides applicants a one-stop-shop eligibility verification help, which means applicants do not need to go to different government agencies or search different government websites to find whether or not they are eligible for a specific welfare program; instead, this system will automatically perform a series of eligibility verification processes for applicants and return a list of eligible welfare programs to them. To summarize, the system will help in saving welfare applicants a lot of time and efforts to search and find the welfare programs they are eligible for.

In the long run, the system will help in improving the work efficiency of the NJ government. Once the ontology of this system is integrated with other current NJ government service systems, then the whole process of eligibility verification, application processing and welfare program supervision can be composed into a service flow and automatically implemented by an intelligent agent. Thus, the quality of and user satisfaction with NJ welfare services will be greatly improved. The image of New Jersey eGovernment will also be enhanced tremendously. 

The remainder of this report is organized as follows: Sect. 2 clearly states the problems to be solved. Sect. 3 briefly reviews the previous work on the welfare eligibility verification system. Sect. 4 elaborates on the design and implementation of the NJ Welfare Eligibility Verification System. Sect. 5 evaluates the effectiveness and usability of the NJ Welfare Eligibility System using the methodology of Protocol Analysis. Sect. 6 points out future improvement of this system. The ontology structure, source code, object relational schema, and the corresponding documents of Protocol Analysis are listed in the Appendix.

2. Problem Statement

This project aims at helping in saving welfare applicants’ time and efforts to find the welfare programs they are eligible for, and aims at improving the work efficiency of NJ government. More precisely, the objectives of the NJ Welfare Eligibility Verification System focus on the following aspects:

First, build a unified ontology to describe the main concepts and their relationships in the domain of NJ Welfare Programs. Currently, the NJ Welfare Verification System only deals with four NJ welfare programs: Special Supplemental Nutrition Program for Women, Infants and Children (WIC), Work First New Jersey (WFNJ), NJ FamilyCare and NJ Fostercare. Therefore, the ontology stores knowledge about the above four welfare programs, which includes a taxonomy of the entities existing in the above four NJ welfare programs and the eligibility requirements for each welfare program.

Second, provide one-stop-shop eligibility verification help for welfare applicants to conduct eligibility verification. Put differently, the NJ Welfare Eligibility Verification System simulates the real government staff to evaluate the applicants’ qualifications. Welfare applicants only need to fill out the online application form of the NJ Welfare Eligibility Verification System. The system will analyze the input information and compare the applicant’s information with the eligibility requirements stored in the back-end ontology. After this matchmaking process, the system will then list which welfare programs the applicant is eligible for and which welfare programs he or she is not eligible for, and also list the reasons why the applicant is not eligible for some welfare programs. Obviously, the eligibility verification results will help welfare applicants to pre-select their eligible welfare programs to apply to and thus save them time and effort. 

Third, compose the services of the NJ Welfare Eligibility Verification System with the systems of corresponding NJ government agencies. The NJ Welfare Eligibility Verification System not only helps welfare applicants to conduct eligibility verification, but also helps the applicants to submit their information to the systems of the corresponding NJ government agencies to process.  In other words, the NJ Welfare Eligibility Verification System will convert the format of the input data of eligible applicants to the data format of the corresponding government systems and then submit these data to the database of the government agencies.  As such, when welfare applicants submit their application forms via the NJ Welfare Eligibility Verification System, their information actually is also submitted to several (simulated) government systems. It is clear that the composition of several systems not only saves time and effort of welfare applicants but also greatly benefits the government agencies and improves their work efficiency.

The NJ Welfare Eligibility System is just a prototype system. Currently, the system has no relationship with NJ government agencies. Therefore, all the government websites involved in the project are simulated government websites. The purpose of this project is to experiment whether or not the system is really valuable as expected. Therefore, in order to evaluate the effectiveness and the usability of the NJ Welfare Eligibility Verification System, I also conducted a protocol analysis to evaluate the system.

3. Previous Work

Before I started this welfare project, several students had already participated and laid a foundation for my work. The previous work can be summarized as follows:

First of all, an ontology of the New Jersey welfare programs had been created. This ontology was built using Protégé-2000, which is a very popular tool for defining and organizing concepts and their relationships in a specific domain. In this ontology, only the welfare program of Special Supplemental Nutrition Program for Women, Infants and Children (WIC) was defined. Therefore, my work needed to continue the ontology definition and create the ontology to describe the concepts and their relationships existing in four kinds of New Jersey welfare programs; that is, Special Supplemental Nutrition Program for Women, Infants and Children (WIC), Work First New Jersey (WFNJ), NJ FamilyCare and NJ Fostercare.

Secondly, the eligibility verification of the welfare program of Special Supplemental Nutrition Program for Women, Infants and Children (WIC) had been implemented. When welfare applicants input and submit their information, the system will inform the applicants whether or not they are eligible for the WIC program. Unfortunately, in this implementation, the eligibility verification engine didn’t compare the applicants’ input information with the eligibility requirements stored in the back-end ontology, which had been intended in the project plan; instead, the comparison was hard coded. In other words, all the eligibility requirements for the WIC program were hard coded in the program, and the program handled the comparison between applicants’ input and these hard coded eligibility requirements. Therefore, my work needed to give up this hard coded implementation; instead, the right solution is to apply Protégé APIs to realize the interaction between application programs and the Protégé ontology where the knowledge and eligibility requirements of four NJ welfare programs are stored.

Furthermore, in the previous version of the NJ Welfare Eligibility Verification System, there is no functionality of system composition. Put differently, the previous system only provided the functionality of verifying applicants’ eligibility for the WIC program; it didn’t realize the functionality of submitting the input information of those eligible applicants to the government agency who deals with the WIC program. Therefore, my work needed to implement the service composition between the NJ Welfare Eligibility Verification System and the (simulated) systems of corresponding NJ government agencies.

4. System Architecture and Implementation

In this section, I will elaborate the design and implementation of the NJ Welfare Eligibility Verification System. Figure 1 is the architecture of the NJ Welfare Eligibility Verification System.
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Figure 1: System Architecture of the NJ Welfare Project

From Figure 1, we can clearly see that the NJ welfare project consists of three major components:

(1) The ontology of the NJ welfare programs

In this project, the ontology of the NJ welfare programs is called welfare_latest. This ontology defines the entities existing in the welfare programs of WIC, NJWorkfirst, NJFamilycare and NJFoster, and also stores the eligibility requirements of the above four welfare programs. The result of creating an ontology project in Protégé 2000 consists of three files: welfare_latest.pprj, welfare_latest.pont and welfare_latest.pins.

(2) Simulated government websites

The NJ Welfare Eligibility Verification System also integrates four simulated government websites that deal with the four welfare programs respectively. Each simulated website provides its own online application form to welfare applicants. After applicants fill out the online application form and click the button SUBMIT, the information will be submitted to the database of the government agency that manages this welfare program.

(3) The eligibility verification engine

The functionality of the eligibility verification engine is to compare the applicants’ input information with the eligibility requirements stored in the back-end welfare ontology and return the comparison results to the applicants. Furthermore, this engine is also responsible for submitting the eligible applicants’ input information to the corresponding government agencies’ databases.

The technologies applied in the NJ Welfare Eligibility Verification System include Protégé 2000, JSP and Oracle relational database. The following three subsections elaborate on the detailed implementation of the system.

4.1 The ontology of the NJ welfare programs

Ontology is a term originating from Philosophy, which refers to a systematic account of existence. In the field of Artificial Intelligence, ontology means an explicit formal specification of how to represent the objects, concepts and other entities that are assumed to exist in some area of interest and the relationships that hold among them.  In the field of Information Science, ontology represents the hierarchical structuring of knowledge about things by subcategorizing them according to their essential (or at least relevant and/or cognitive) qualities [3]. Simply stated, an ontology is a representation of main concepts and their relationship in a specific domain. 

Protégé 2000 is a popular tool that allows users to construct a domain ontology [4]. In Protégé 2000, an entity in a specific domain is defined as a class, and entities that have IS-A relationships are organized as a hierarchical structure. Also, the attributes of an entity are defined as slots, and each slot has its slot-value restrictions, such as data type, cardinality, constraints, and so on. From Figure 2, we see an ontology editor which users can use to define classes and a class hierarchy, slots and slot-value restrictions, relationships between classes and properties of these relationships. All the classes are inherited from a root entity—THING. Also, besides the classes existing in a specific domain, Protégé 2000 defines some SYSTEM-CLASS.

From Figure 2, we can see that all the concepts in the domain of the NJ welfare program are defined and organized as a hierarchical structure, which is shown in the left side of the ontology editor.  In this ontology, three classes are organized as the first level: Welfare_Services, Eligibility_Requirement and Eligibility. The class Welfare_Services includes four welfare programs as its instances; the class Eligibility_Requirement lists all the eligibility requirements for a specific welfare program; the class Eligibility is a superclass of all kinds of eligibility requirements for four welfare programs.

In the right side of the ontology editor, all the necessary attributes of a specific entity are defined as slots. For example, for the class Welfare_Serives, three slots are defined; that is, welfare_type, provided_by and required_eligibility. 
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Figure 2: Ontology of the NJ Welfare Eligibility Verification System

After finishing the definition of classes and slots, Protégé 2000 also allows users to enter instances for each class. Figure 3 is a snapshot of an instance example of the class Welfare_Services. 
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Figure 3: The instance example in the welfare ontology

From Figure 3, we see that, since the slot of welfare_type is defined as a single symbol data, it can only select one value from four kinds of welfare programs. The instance example shown in the Figure 3 is the welfare program of NJFamilyCare. This welfare program is managed by the Department of Human Services. Also, since the slot of required_eligibility has multiple cardinality, users can list all the required eligibility requirements for the NJFamilyCare program.  Currently, the welfare ontology only includes four kinds of NJ welfare programs, so the class Welfare_Services has 4 instances.

Protégé 2000 has a plugin called Ontoviz for visualizing the structure of an ontology. The visualization of the NJ welfare ontology is shown in Figure 4. In this diagram, black boxes represent classes and their slot definitions; red boxes represent instances of classes, which are indicated by the identifier of “io.” If a class is a subclass of another class, the inheritance relationship is indicated by the identifier of “isa.”
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Figure 4: Visualization of the ontology of the NJ Welfare Eligibility Verification System

The detailed definition of the welfare ontology is listed in the Appendix section A.1.

4.2 Simulated government websites

Currently, since the welfare project is only a research project, and it has no relationship with the NJ government agencies, I had to build four simulated government websites for experimental use in the welfare project. In this section, I will use the NJFamilycare program as an example to briefly introduce the functionality of the simulated government website.

The Homepage of NJFamilycare program is shown in Figure 5. From Figure 5, we can see that, this simulated government website covers the following contents:

· What is the NJFamilycare program about

· What does the NJFamilycare program cover

· What are the eligibility requirements for the NJFamilycare program

· Online application form 

It is clear that, even if this is a simulated government website, it covers all the necessary information for the welfare applicants to understand NJFamilycare program. Furthermore, not only the introduction content of the welfare program but also the program’s eligibility requirements are not invented but copied from the real government website. Therefore, the composition between the NJ Welfare Eligibility Verification System and four simulated websites has laid a foundation for the real system composition in the future.
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Figure 5: The simulated government website of NJFamilycare program

Each simulated government website provides an online application form for welfare applicants to fill out. The application form is designed to include not only the contact information of welfare applicants, but also the questions concerning the eligibility requirements for a specific welfare program. For example, the application form of the NJFamilycare program is shown in Figure 6. Some eligibility requirements are overlapping among different welfare programs. Therefore, welfare applicants have to fill out some information repeatedly if they want to apply for several welfare programs. 

At the server side of each simulated website, there is a jsp program running to get all the information input by welfare applicants and submit the information to the database of corresponding government agencies. However, the jsp program doesn’t perform the eligibility verification for applicants. 

Because of the above two reasons, welfare applicants have a hard time applying to welfare programs, and this dissatisfaction has resulted in the implementation the NJ Welfare Eligibility Verification System.

[image: image6.png]Bl Edt Vew Go

Call 1-800-701-0710
Monday through Friday
from 8:00 2.m.

10 5:00 p.m.
Monday & Thirsday
t0.8:00 p.n.

Bookmarks  Tooks  Help

) (L1 hittp:/fait. ot ec-080/famiycare/htmi/apply htm

“This i a simulated government website. Clck here to connect to the real government website.

NFAMLYCLARE

Affordable health coverage. Quality care,

Whatis it?

Online Application

What does it cover?

Who is covered?

Beneficiary Information:

‘What it Costs

Immigrant Information

Online Application

Name
Gender © Female O Male

SSN [ eg123-456789
Date of Birth | QMDDYYYY)
Country of Origin sa

Citizenship USA ]

Tramigrant status Alawlul permanent resident

Ts the applicant a ] resident? © Yes O Mo

Contact Information:

(Note: since beneficiary is a child under 18 years old, the contact information here refers to the child's parent's
contact information)

Street Address
City

State NJ
zp

Country 0
Home. Phon -RR3-1

™

Transferting data from ait

it ecu.

) OO PO ™ L | B prorceportdone. | B ropossoc -t | @y 2wz RS 5| 02 G0 AN csen





Figure 6: The application form of NJFamilycare website

It is worthwhile to mention that, in this project, I adopted the concept of object relational table to store applicants’ input data. The NJFamilycare program, for example, has an Oracle-based object relational table defined as follows:

create type address_type as object (

   street  

varchar2(30),

   city    

varchar2(20),

   state   

varchar2(10),

   zip     

varchar2(10),

   country 
varchar2(20)

);

/

create type phones_type as object(

   home_phone
 varchar2(20),

   work_phone 
 varchar2(20),

   cell_phoe 
 varchar2(20)

);

/

create type contact_type as object (

   email   
varchar2(30),

   phones  
phones_type,

   address 
address_type   

);

/

create type income_eligibility_type as object (

   family_size    
number(3, 0),

   income_max     number(10, 2)

);

/

create type beneficiary_type as object (

 SSN                        

VARCHAR2(20),

 NAME                       

VARCHAR2(30),

 SEX                        

CHAR(1),

 BIRTH_DATE                 

VARCHAR2(15),

 COUNTRY_OF_ORIGIN          
VARCHAR2(20),

 COUNTRY_OF_CITIZENSHIP    
 VARCHAR2(20),

 CONTACT                   

 CONTACT_TYPE

);

/

create table family_beneficiary (

 ID                          

 VARCHAR2(20) not null,

 BENEFICIARY                

 BENEFICIARY_TYPE,

 INCOME                      

 INCOME_ELIGIBILITY_TYPE,

 NJ_RESIDENCY               
 CHAR(1),

 IMMIGRANT_STATUS      
 VARCHAR2(60),

 HAS_INSURANCE             
 CHAR(1),

 primary key (id)

);

The detailed definitions of the object relational tables for the four NJ welfare programs are listed in the Appendix section A.2.

4.3 The NJ Welfare Eligibility Verification Engine

As I have mentioned in the beginning of Section 4, the main functionality of the NJ Welfare Eligibility Verification Engine is to compare applicants’ input information with the eligibility requirements stored in the welfare ontology and return the results to the applicants.

Figure 7 is a snapshot of the homepage of the NJ Welfare Eligibility Verification System.
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Figure 7: Snapshot of the NJ Welfare Eligibility Verification System

Before activating the NJ Welfare Eligibility Verification Engine, welfare applicants should fill out an online application form. This online application form includes the questions that will be needed for all four NJ welfare programs. Thus, by filling out this application form, welfare applicants have actually filled out four application forms simultaneously. Obviously, this unified online application form saves time and effort of welfare applicants. Figure 8 is the top of a snapshot of this unified online application form.

When welfare applicants click the SUBMIT button, the NJ Welfare Eligibility Verification Engine will be activated to conduct the eligibility verification process. Since an ontology is just a domain model that stores the main concepts and their relationships from a specific domain, system developers usually need to apply a set of Knowledge Base APIs to access this knowledge base when they develop applications. Protege-2000 provides an interface that other applications can use to access knowledge bases; that is, protégé.jar. The main methods that provide access to the Protégé knowledge-base includes the following functions:

· getKnowledgeBase()

· getCls(“class_name")

· getInstances()

· getOwnSlotValue(kb.getSlot(“slot_name"))
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Figure 8: The online application form of the NJ Welfare Eligibility Verification System

In order to use the above methods to access the Protégé knowledge base, we should first upload the file protégé.jar to the lib folder of the Web server used in the project, e.g. $TOMCAT_HOME\common\lib\; next, include the API package in the program, e.g. “import edu.stanford.smi.protégé.model.*;” in JSP code.

The following code shows how to build a connection between JSP code and the ontology knowledge-base.

       Collection errors = new ArrayList();

        Project project = new Project(PROJECT_FILE_NAME, errors);

        if (errors.size() == 0) {

            eligibility_verify(out,project.getKnowledgeBase());

        }

        else {

            Iterator i = errors.iterator();

            while (i.hasNext()) {

                out.println("Error: " + i.next());

            }

        }

Furthermore, the following sample code shows the method of manipulating ontology classes, instances and slots.

private boolean foster_age_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException

{      boolean ret=false;

       Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

       int age=getAge(DOB);

       if (eligibilityInstances.hasNext()) {

                   Instance eInstance = (Instance) eligibilityInstances.next();

                   Integer age_lower_bound=(Integer)eInstance.getOwnSlotValue(kb.getSlot("foster_lower_age"));

                   if(age>=age_lower_bound.intValue()){

                          ret=true;

                    }else{

         out.println("You are not eligible for NJFoster program because your age is less than 21 years old.<br>");

                    }

          }

         return ret;

}

The following code segment shows the eligibility verification process for the NJFamilycare program. 

private boolean familycare_check(JspWriter out,KnowledgeBase kb, Instance welfare) throws java.io.IOException{

           boolean familycare_identity_check=false;

           boolean familycare_income_check=false;

           boolean familycare_beneficiary_check=false;

           Collection eligibilities = welfare.getOwnSlotValues(kb.getSlot("required_eligibility"));

           Iterator it = eligibilities.iterator();

           while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                     if (typeName.equals("Familycare_Beneficiary")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            familycare_beneficiary_check= familycare_beneficiary_handle(out, kb, eligibilityCls);

                            break;

                     }

                }

           }

           if(familycare_beneficiary_check){

              it = eligibilities.iterator();

              while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                while(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                     if (typeName.equals("FamilyCare_income_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            familycare_income_check=familycare_income_handle(out, kb,eligibilityCls);

                     }else if(typeName.equals("Indentity_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            familycare_identity_check=familycare_identity_handle(out, kb,eligibilityCls);

                     }

                }

               }

          } //if beneficiary valid

          if(familycare_beneficiary_check && familycare_income_check && familycare_identity_check ){

                out.println("Congratulations! Based on the information you provided, you are eligible for NJFamilyCare program. <br>");

                return true;

        }

      return false;

}

The complete program of the NJ Welfare Eligibility Verification Engine is listed in the Appendix section A.3.

Figure 9 is a snapshot of this comparison result for a welfare applicant. From Figure 9, we find that this applicant is eligible for the NJWIC program and the NJFamilycare program, but he is not elgibile for the NJFoster program and NJWorkfirst program because he doesn’t meet the age eligibility required of the NJFoster program and the NJWorkfirst program. 

Besides providing the eligibility verification functionality for welfare applicants, the NJ Welfare Eligibility Verfication System is also responsible for submitting the input information of those eligible applicants to the systems of the corresponding government agencies.  From Figure 9, we notice that if this applicant clicks the buttons of “send to WIC” and “send to Familiycare,” his input information will be sent to the databases of the government agencies that manage the WIC program and the Familycare program. The mechanism behind this system composition is that the application of NJ_WelfareVerify.jsp remotely invokes the jsp programs of the corresponding welfare programs. In the example of Figure 9, NJ_WelfareVerify.jsp remotely invokes wic_handle.jsp and familycare_handle.jsp respectively and also sends to these two programs the applicants’ input information.
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Figure 9: The eligibility verification result of a welfare applicant

In the example of Figure 9, after submitting the online application form to the NJWIC program and the NJFamilycare program, the applicant will get two emails from the NJWIC and the NJFamilycare management agencies notifying him that his application has already been received by the government agencies.

5. Evaluation of NJ Welfare Eligibility Verification System

According to the methodology of “Protocol Analysis,” I chose three subjects to evaluate the effectiveness of the NJ Welfare Eligibility Verification System. Among them, two subjects are women who have under 5-year-old children; one subject is a man who is still single. They tried different aspects of the system, including both their own case and their children’s cases. As specified in the “Protocol Analysis” method, I didn’t give help to the subjects, unless they really got stuck.

On the whole, all three subjects felt satisfied with the system. They thought that the prototype system is quite amazing and easy to use. If the system can be put into practice in the future, it might greatly benefit NJ welfare applicants. My subjects also pointed out some weaknesses of this system and made some valuable suggestions to further improve the functionality and usability of the system.

5.1 Observations and Recommendation

As an observer, I carefully observed and recorded my subjects’ behavior and their comments on the system during the evaluation process. I also did a short post task interview of each subject. Based on the observations obtained from the evaluation procedures and data collected from the post-task questionnaires, I summarize the evaluation results in the following. Corresponding recommendations for changes are also listed.

Observation 1:  The user interface needs to be designed more user-friendly.

All three subjects spoke highly of the user interface of the system. Especially, they were amazed when they found that some sections are automatically disabled according to their input information. At the same time, they also pointed out some weaknesses existing in the current user interface design.

Problem 1: Some input fields should be divided into more fields.

This problem exists in the fields NAME and DATE. One subject suggested that the field NAME might be divided into first name, last name and middle name, and the field DATE could be divided into month, day and year. Moreover, in order to prevent users’ input errors and also improve user-friendliness, the fields month, day and year could be provided as dropdown lists.

Problem 2: The error tolerance is not very good.

Some subjects complained that, in the current user interface, the data format in the fields SSN and INCOME are too strict and thus lack error tolerance. For example, as to the field SSN, only when users input in the exact format “123-45-6789”, they can pass the data validation procedure. My subjects proposed that a better solution is to permit inputs such as “123456789” or “123-456789” to pass the data validation. The same problem also exists in the field INCOME. When one of my subjects input the income as “40,000”, he received a warning message of “income is not valid.” After he deleted the comma from the digit, he passed the data validation procedure. In terms of the above experience, my subjects recommended that the system should improve its error tolerance so as to provide users more convenience.

Problem 3: The system doesn’t note clearly which fields are required to fill in and which ones are optional.
When my subjects filled out the application form, they kept asking questions like “Do I need to fill out this field?” or “can I skip this item?” The fact is that, in the current user interface, there is no sign to indicate which items are required and which ones are optional. Therefore, users might feel confused when they don’t have appropriate information to fill in a specific field.

Problem 4: Some sections that are not applicable to the applicant’s case are not disabled accordingly.

Even though the current system provides a powerful function to automatically disable some sections that are not applicable to an applicant’s case, based on the analysis of the applicant’s input information, this function is still not implemented perfectly. For example, when one of my subjects used his two-year-old daughter as a test case to try the system, he found that the sections of “Work Status” and “Dependent Children” were not disabled accordingly. The subjects suggested that for applicants who are under 18-years-old, the section “Work Status” should be automatically disabled. Also, for applicants who are under 13-years-old, the section “Dependent Children” should be automatically disabled.

Problem 5: The uniform user interface design is not very practical.

Finally, and most important, all my subjects raised the same question—“if applicants just have interest in some welfare programs, is it necessary for them to fill out all these fields?” One of the subjects even doubted the feasibility of the current uniform user interface design. She argued that if she is only interested in the FosterCare program, filling out the application form of the NJ Welfare Eligibility Verification System obviously requires more time than just filling out the application form of the simulated FosterCare government website. In that case, why should applicants use this system? Therefore, a mechanism should be designed to allow applicants who only want to apply for one or some of those four welfare programs not to fill out all the sections of the current application form.

Recommendation:

1) Make the current user interface more user-friendly. For example, subdivide some fields, provide some notes to indicate the required fields, and so on.

2) Improve the error tolerance of the system.

3) Improve the current user interface design. Three approaches were proposed as follows:

· Keep the current uniform interface design but make sure to disable every section that is not applicable to the applicant’s case.

· Provide a list to let users choose which programs they are interested in and then fill out the sections related to the corresponding welfare programs.

· Provide a customized user interface. For example, first, let applicants fill out a background form; and then, based on the analyses of the background form, customize the following application form.

Observation 2: Some eligibility rules are defined in a way that is too obscure and lack help information.

When my subjects filled out the section of “Foster Care Information,” they felt confused about the question “Is the applicant in good health?” and the question “Does the applicant's home meet basic life and safety standard?” They thought this kind of expression is too abstract and obscure. They suggested some criteria should be presented to better define the above two eligibility requirements.

Recommendation:

1) Define each eligibility rule better. For those rules that are difficult to understand, provide some help information to further explain their meaning.

Observation 3: The current system does not allow users to view and modify their application data once they submit their application form. 
My subjects felt dissatisfied when they found they couldn’t use the system multiple times. Put differently, for a specific applicant, after submitting the application form, he or she can’t view and modify his or her application data, and then resubmit. One of the subjects complained that it is too inconvenient for applicants when they want to resubmit the latest application data.

Recommendation:

      1) Develop a function that manages users’ accounts and their application portfolios.  Thus, when an existing user logs into the system, his or her submitted application form will be shown and they will be allowed to change it.

Observation 4: The current system doesn’t provide a PRINT function.

One subject asked a question when he got his eligibility verification results—“If I want to print out this result in a well-formed format, for example, including a header and footer, what should I do?” Obviously, the current system doesn’t provide this function to users.

Recommendation:

      1) Provide a PRINT function for the NJ Welfare Eligibility Verification System

Observation 5: The notification email sent by the system is too simple.

After my subjects submitted their application information to a specific simulated government website, they got a notification email from the simulated government agency. When my subjects read the brief notification, they felt dissatisfied. They thought the content of the email was too simple; instead, they wanted to see the detailed information they submitted just now, in order to make sure the government agency was sent the correct information.

Recommendation:

1) The notification email should include detailed information that applicants submitted.

5.2 Statistical Analysis

In this section, we will use the data collected from the post-task questionnaire to do some statistical analyses. Refer to the post-task questionnaire in the Appendix.

In the post-task questionnaire, questions 1, 2, 3, 4 and 5 adopt a five-point semantic differential scale.  Namely, only two polar end points are labeled; between these two end points, 5 points are placed to be equal distances apart. In this way, from one pole to the other, the degree of semantic difference increases or decreases step by step. 

In addition, questions 6, 7 and 8 adopt a Likert-type scale. That is, each question consists of a single statement, followed by a five-point choice with each choice described in words. Since questions 6, 7 and 8 are all positive items, the five choices of “Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree” will be evaluated as 5 points, 4 points, 3 points, 2 points and 1 point respectively.

	Question

Subject
	Overall Evaluation
	User Interface
	Effectiveness Evaluation

	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8

	
	Simple
	Friendly
	Easy to use
	
	
	
	
	
	
	

	1
	4
	5
	5
	5
	4
	5
	4
	5
	5
	4

	2
	5
	5
	5
	4
	4
	5
	4
	4
	5
	5

	3
	2
	4
	4
	4
	4
	5
	4
	5
	5
	5


Table 1 Raw data collected from the post-task questionnaire

Table 1 summarizes the raw data collected from the post-task questionnaire.

	Question

Subject
	Overall Evaluation
	User Interface
	Effectiveness Evaluation

	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8

	
	Simple
	Friendly
	Easy to use
	
	
	
	
	
	
	

	Mean
	3.67
	4.67
	4.67
	4.33
	4
	5
	4
	4.67
	5
	4.67

	Standard Deviation
	1.53
	0.58
	0.58
	0.58
	0
	0
	0
	0.58
	0
	0.58


Table 2 Descriptive statistics in terms of questions

Table 2 summarizes the results of descriptive statistics in terms of each question. From Table 2, we see that except for the understanding discrepancy for the first question (concerning whether or not the system is simple to use), all three subjects share similar opinions on the other questions and gave the system quite high scores. 

	         Evaluation aspect

Subject
	Overall Evaluation
	User Interface
	Effectiveness Evaluation
	Total Evaluation

(Average)

	1
	4.67
	4.5
	4.67
	4.61

	2
	5
	4.25
	4.67
	4.64

	3
	3.33
	4.25
	5
	4.19

	Mean
	4.33
	4.33
	4.78
	4.48

	Standard Deviation
	0.88
	0.14
	0.19
	0.25


Table 3 Descriptive statistics in terms of evaluation aspect

Table 3 summarizes the results of descriptive statistics in terms of evaluation aspects. From Table 3, we clearly see that all three subjects thought highly of the NJ Welfare Eligibility Verification System in both functionality and usability of the system. 

When being asked which method would be their most likely way to apply for NJ welfare programs, all three subjects chose option (c), namely, using the NJ Welfare Eligibility Verification System to verify eligibility first and then decide whether or not to submit the application. This results supports the value of the NJ Welfare Eligibility Verification System. 

5.3 Concluding Statements

Protocol Analysis, in my opinion, is a very easy and effective way of finding areas of possible improvement in software systems, most of which may not be obvious to developers during their initial design of the system.  By presenting the system to users who have never seen it before, developers have a chance to observe how inexperienced, potential future users interact with the system, how they feel about the system and what they expect from it. The extensive observations of subjects using the system can bring out system defects that may not have been noticed otherwise.  The entire concept of “thinking out loud” is extremely valuable.  

In addition, during the post-task interviews, the subjects can bring up issues and recommendations to developers. For example, they may provide developers with new ideas on how to present a particular feature. This valuable feedback from the users might greatly help developers to improve the system.

However, since Protocol Analysis is a qualitative not a quantitative analysis method, this methodology cannot draw conclusions based on a series of statistical analyses. Take the above protocol analysis as an example. Even if we computed mean and standard deviation in terms of the raw data collected from post-task questionnaires, we couldn’t safely conclude that, for the whole population, users will give the system 4.48 points. If we suppose the confidence level is 0.95, the margin of error is 0.05, and the population standard deviation is 0.25, then, according to the formula 5-1[12], the sample size required to estimate a mean is 97 subjects. 
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Obviously, 97 subjects are not easy to find. Therefore, when we want to use a small sample of subjects to evaluate the effectiveness of a software system, Protocol Analysis is a very good choice.

6. Future Work

The NJ Welfare Eligibility Verification System is a prototype system. From the results of the system evaluation, we can clearly see that although the system is quite successful, there is still room for improvement. Besides the deficiencies mentioned in Section 5, the following two aspects reveal suggested future effort.

First, store and maintain eligibility rules in the welfare ontology. In this prototype system, the welfare ontology was only used to store the main concepts and their relationships; however, it didn’t store eligibility rules. Therefore, all the rules that judge whether or not an applicant is eligible for welfare programs are located in the application program. The following code segment shows the rule of judging the eligibility for NJFamilycare program. 

if(familycare_beneficiary_check && familycare_income_check && familycare_identity_check ){

    out.println("Congratulations! Based on the information you provided, you are eligible for NJFamilyCare program. ");

}

Obviously, when we store all the eligibility rules in application programs, it is very hard to maintain the rules. Put differently, if some eligibility requirements are changed by government agencies, we have to modify the program code. The practical solution to this problem is to store all the eligibility rules in the welfare ontology. Besides, an intelligent agent should be implemented to automatically update these eligibility rules when it detects there are changes to the rules’ external sources. Nowadays, JESS is a popular tool for defining and executing rules. Also, it has a plugin for Protégé 2000 and has a set of APIs to help users to interact with the rules. Therefore, in the next edition of the NJ Welfare Eligibility Verification System, the verification engine should be cooperated with the JESS rules to judge the eligibility of welfare applicants.

Second, we should realize Semantic Web functions in the future version. The essence of the Semantic Web is to reduce the manual activities and to allow intelligent agents to automatically identify tasks, integrate them and execute them for achieving the intended goals of the user [2]. In the current system implementation, there is no semantics. The services composition between the NJ Welfare Eligibility Verification System and four simulated government systems is hard coded. In the future versions, we should compose a welfare service flow for the applicants. Namely, when the eligibility verification engine finds that an applicant is eligible for some welfare programs, it should automatically discover and compose the corresponding systems together.  An even more advanced step is to make the whole process of eligibility verification, application processing and welfare program monitoring a composed service flow. 
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Appendix

A.1 Ontology Structure

  Welfare_Services 
Instances : NJWIC, NJFosterCare, NJWorkFirst, NJFamilyCare
  Eligibility_Requirement 

Instances : WIC_Beneficiary, Proof_ of_ NJ_ Residency_Document, Benefits_Eligibility, WIC_income_eligibility, FamilyCare_income_eligibility, Foster_Beneficiary, Foster_eligibility, Indentity_eligibility, Workfirst_year_eligibility, Work_status_eligibility, Work_defer_eligibility, Dependent_children, Workfirst_Beneficiary, substance_abuse_problem, Familycare_Beneficiary
  Eligibility 

· Beneficiary_Eligibility 

· WIC_Beneficiary 

Instances : Infant, Child, Women
· Workfirst_Beneficiary 

Instances : 18less, 20less_attend_highschool, 20less_finish_highschool, 20upper
· Familycare_Beneficiary 

Instances : 18
· Foster_Beneficiary 

Instances : 21
· Document_Eligibility 

· Proof_ of_ NJ_ Residency_Document 

Instances : NJ_Driver_License
· Proof_ of_ Identity_Document 

Instances : Birth_Certificate
· Nutritional_ Risk_ Proof_Document 

Instances : Health_History_Report
· Benefits_Eligibility 

Instances : Aid_For_Dependent_Children
· Income_Eligibility 

· WIC_income_eligibility 

Instances : 8461.25
· FamilyCare_income_eligibility 

Instances : 1, 2, 4, 5, 6, 7, 3
· substance_abuse_problem 

Instances : has_abuse_not, has_abuse
· Workfirst_year_eligibility 

Instances : 5
· Dependent_children 

Instances : absent_parent_name
· Work_status_eligibility 

Instances : employment
· Work_defer_eligibility 

Instances : age60
· Immigrant_status_eligibility 

Instances : workfirst, familycare
· Indentity_eligibility 

Instances : familycare, workfirst
· Teen_parent_status_eligibility 

Instances : 18less, 20less_finish_highschool, 20less_attend_highschool, 20upper
· Foster_eligibility 

Instances : foster_requirement
A.2 Database Schema Design

(1) WIC Welfare Program

create type address_type as object (

   street  

varchar2(30),

   city    

varchar2(20),

   state   

varchar2(10),

   zip     

varchar2(10),

   country 
varchar2(20)

);

/

create type phones_type as object(

   home_phone
 varchar2(20),

   work_phone 
 varchar2(20),

   cell_phoe 
 varchar2(20)

);

/

create type contact_type as object (

   email   
varchar2(30),

   phones  
phones_type,

   address 
address_type   

);

/

create type WIC_Beneficiary_type as object (

   ssn     

  

varchar2(20),

   name    

  
varchar2(30),

   sex     

 

 char,

   birth_date  

  
varchar2(15),

   country_of_origin  
  
varchar2(20),

   country_of_citizenship 

varchar2(20),

   contact

 
contact_type,

   woman_status
          

varchar2(20)    

);

/

create type income_eligibility_type as object (

   family_size    
number(3, 0),

   income_max     number(10, 2)

);

/

create type benefits_eligibility_type as object (

   foodstamps     


char,

   medicaid       


char,

   aid_for_dependent_children 
char,

   benefit_none


char  

);

/

create type NJ_residency_doc_type as object (

   has_nj_driver_license        
char,

   has_library_card

char,

   has_bill_with_address

char,

   residency_doc_none

char

);

/

create type passport_type as object (

   has_passport  

char,

   passport_number
varchar2(20)

);

/

create type birth_certificate_type as object (

   has_birth_certifciate  

char,

   birth_certificate_number

varchar2(20)

);

/

create type driver_license_type as object (

   has_drvier_license  
        
char,

   driver_license_number

varchar2(20)

);

/

create type identity_doc_type as object (

   passport_doc       

passport_type,

   birth_certificate_doc

birth_certificate_type,

   driver_license_doc

driver_license_type,

   id_doc_none


char

);

/

create type nutritional_risk_doc_type as object (

   blood_test_doc           
char,

   height_weight_doc       
char,

   health_history_doc      
char,

   diet_history_doc         
char,

   other_doc

char,

   risk_doc_none
    
char

);

/

create type doc_eligibility_type as object (

   NJ_residency_doc        

NJ_residency_doc_type,

   identity_doc

   
identity_doc_type,

   nutritional_risk_doc    

nutritional_risk_doc_type

);

/

create table WIC_beneficiary (

   id     


varchar2(20),

   beneficiary  

WIC_Beneficiary_type,

   income 

income_eligibility_type,

   current_benefit   
benefits_eligibility_type,

   document

doc_eligibility_type,

   primary key (id)

);
(2) NJFamilyCare Welfare Program

create type beneficiary_type as object (

 SSN                        
VARCHAR2(20),

 NAME                       
VARCHAR2(30),

 SEX                        
CHAR(1),

 BIRTH_DATE                 
VARCHAR2(15),

 COUNTRY_OF_ORIGIN          
VARCHAR2(20),

 COUNTRY_OF_CITIZENSHIP    
 VARCHAR2(20),

 CONTACT                   

 CONTACT_TYPE

);

/

create table family_beneficiary (

 ID                          
VARCHAR2(20) not null,

 BENEFICIARY                
 BENEFICIARY_TYPE,

 INCOME                      
INCOME_ELIGIBILITY_TYPE,

 NJ_RESIDENCY                CHAR(1),

 IMMIGRANT_STATUS       VARCHAR2(60),

 HAS_INSURANCE             CHAR(1),

 primary key (id)

);

(3) NJFoster Welfare Program

ceate type foster_beneficiary_type as object (

 SSN            
VARCHAR2(20),

 NAME           
VARCHAR2(30),

 SEX            
CHAR(1),

 BIRTH_DATE     VARCHAR2(15),

 CONTACT        
CONTACT_TYPE

);

/

create type foster_eligibility_type as object (

 IS_HEALTHY           
CHAR(1),

 IS_HOME_SAFE         
CHAR(1),

 IS_FAMILY_INVOL     
 CHAR(1),

 ATTEND_TRAINING     
 CHAR(1)

);

/

create type  prefer_gender_type as object (

 GIRL            
 CHAR(1),

 BOY             
 CHAR(1),

 EITHER          
 CHAR(1),

 SIBLING        
 CHAR(1)

);

/

create type prefer_age_type as object (

 AGE0_5            
CHAR(1),

 AGE5_10           
CHAR(1),

 AGE10_12          CHAR(1),

 AGE13_UP         CHAR(1)

);

/

create type child_condition_type as object (

 PHYSICAL          
CHAR(1),

 EMOTIONAL          
CHAR(1),

 LEARNING           
CHAR(1),

 ABUSE              

CHAR(1),

 HIV                

CHAR(1),

 BEHAVIORAL         
CHAR(1),

 MEDICAL            
CHAR(1),

 DEVELOPMENTAL      
CHAR(1),

);

/

create type care_preference_type as object (

 PREFER_GENDER           PREFER_GENDER_TYPE,

 PREFER_AGE              
PREFER_AGE_TYPE,

 CHILD_CONDITION         CHILD_CONDITION_TYPE

);

/

create table foster_beneficiary (

 ID    

  

VARCHAR2(20)   not null,

 BENEFICIARY  
  

FOSTER_BENEFICIARY_TYPE,

 ELIGIBILITY      


FOSTER_ELIGIBILITY_TYPE,

 CARE_PREFERENCE  CARE_
PREFERENCE_TYPE,

 primary key (id)

);

(4) NJWorkFirst Welfare Program

create type work_status_type as object (

   has_assistance     

char,

   assistance_year       

number(4, 2),

   current_work_status

varchar2(60),

   work_defer_reason

varchar2(90)   

);

/

create type absent_parent_type as object (

    absent_parent_name

varchar2(30),

    absent_parent_ssn

varchar2(20),

    absent_parent_address

varchar2(50),

    absent_parent_DOB

varchar2(15),

    absent_parent_employer
varchar2(50),

    absent_parent_vehicle

varchar2(50),

    absent_parent_plate_number  
varchar2(50)

);

/

create type teen_parent_type as object (

   live_athome

char,

   finish_highschool    
char,

   attend_highschool    
char

);

/

create type drug_problem_type as object (

   felony_drug_distribute

char,

   drug_possesion


char,

   drug_treatment_program

char

);

/

create table workfirst_beneficiary (

   id     


varchar2(20),

   beneficiary  

beneficiary_type,

   immigrant_status     
varchar2(60),

   date_enter_usa       
varchar2(15),

   nj_residency   

char,

   work_status

work_status_type,

   has_children

char,

   absent_parent

absent_parent_type,

   teen_parent

teen_parent_type,

   has_drug_problem
char,

   drug_problem

drug_problem_type,

   primary key (id)

);

A.3 Source Code

<%@ page contentType="text/html; charset=windows-1252" %>

<%@ page import="java.sql.*,

                 java.io.*,

                 java.util.*,

                 java.security.*,

                 java.lang.*" %>

<%@ page import="edu.stanford.smi.protege.model.*" %>

<%!

String name = "";

String sex = "";

String ssn = "";

String DOB = "";

String woman_status = "";

String country_origin = "USA";

String citizenship = "USA";

String immigrant_status="";

String enter_usa_date="";

String nj_residency="";

String street = "";

String city = "";

String state = "NJ";

String zip = "";

String country = "USA";

String home_phone = "";

String work_phone ="";

String cell_phone ="";

String email ="";

String family_size ="";

String family_income ="";

String id_doc ="";

String id_doc_number ="";

String NJ_residency_doc ="";

String nutrition_risk_doc ="";

String[] current_benefit_doc;

String has_insurance ="";

String assistance_before="";

String assistance_year="";

String current_work_status="";

String work_defer_reason="";

Hashtable absent_parent_info=new Hashtable(7);

String has_children="";

String absent_parent_name="";

String absent_parent_ssn="";

String absent_parent_address="";

String absent_parent_DOB="";

String absent_parent_employer="";

String absent_parent_vehicle="";

String absent_parent_plate_number="";

String live_athome="";

String finish_highschool="";

String attend_highschool="";

String has_drug_problem="";

String felony_drug_distribute="";

String drug_possesion="";

String drug_treatment_program="";

String want_to_be_foster="";

String health_conditon ="";

String home_condition ="";

String family_involve ="";

String training
="";

String like_girl ="";

String like_boy ="";

String like_either="";

String like_sibling ="";

String like_age0_5 ="";

String like_age5_10 ="";

String like_age10_12="";

String like_age13up ="";

String like_physical ="";

String like_emotional ="";

String like_learning="";

String like_abuse ="";

String like_HIV ="";

String like_behavioral ="";

String like_medical="";

String like_developmental ="";

java.util.Date curDate=new java.util.Date();

private static final String PROJECT_FILE_NAME = "/afs/cad.njit.edu/u/h/s/hs48/master_project/welfare_latest.pprj";

private int getAge(String date){

  int curYY = curDate.getYear()+1900;

  int curMM=curDate.getMonth()+1 ;

  int curDD=curDate.getDate() ;

  String[] r= date.split("/");

  int yy=Integer.parseInt(r[2]);

  int dd=Integer.parseInt(r[1]);

  int mm= Integer.parseInt(r[0]);

  int age=0;

  age=curYY-yy-1;

  if(mm<curMM) age++;

  else if (mm==curMM && dd<=curDD) age++;

  return age;

}

private boolean familycare_beneficiary_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    boolean ret=false;

                       Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                       int age=getAge(DOB);

                       while (eligibilityInstances.hasNext()) {

                           Instance eInstance = (Instance) eligibilityInstances.next();

                           Integer age_upper_bound=(Integer)eInstance.getOwnSlotValue(kb.getSlot("familycare_age_limit"));

                           String has_insurance_6_month=(String)eInstance.getOwnSlotValue(kb.getSlot("has_insurance_6_month"));

                          if(age<=age_upper_bound.intValue() && has_insurance!=null && has_insurance.equals(has_insurance_6_month))  {

                                ret=true;

                         }else {

                                ret=false;

                                out.println("You are not an eligible familycare beneficiary. <br>");

                                out.println("Only the children who are less than 18 years old and have no insurance in the past 6 months are eligible.<br> ");

                         }

                     }//end while

                     return ret;

}

private boolean wic_beneficiary_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    int age=getAge(DOB);

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Integer age_lower_bound=(Integer)eInstance.getOwnSlotValue(kb.getSlot("age_lower_bound"));

                        Integer age_upper_bound=(Integer)eInstance.getOwnSlotValue(kb.getSlot("age_upper_bound"));

                        String beneficiary_type=(String)eInstance.getOwnSlotValue(kb.getSlot("beneficiary_type"));

                        Collection allowable_situations=(Collection)eInstance.getOwnSlotValues(kb.getSlot("allowable_situation"));

                        Vector situations=new Vector (3);

                        Iterator it = allowable_situations.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            situations.addElement(s);

                        }

                        String gender=(String)eInstance.getOwnSlotValue(kb.getSlot("gender"));

                        if (beneficiary_type.equals("Infant")){

                            if(age<=age_upper_bound.intValue())  {

                                ret=true;

                            //    out.println("The applicant is an infant. <br>");

                                break;

                            }

                        }else if (beneficiary_type.equals("Child")){

                            if (age>age_lower_bound.intValue() && age<=age_upper_bound.intValue() ){

                                ret=true;

                          //      out.println("The applicant is a child. <br>");

                                break;

                            }

                        }else if (beneficiary_type.equals("Women")){

                            if (sex.equals(gender) && age>=age_lower_bound.intValue() && situations.contains(woman_status) ){

                                ret=true;

                          //      out.println("The applicant is a woman. <br>");

                                break;

                            }

                        }

                     }

                    if (!ret){

                      out.println("You are not an eligibile beneficiary of WIC program. <br>");

                      out.println(" Only child, infant and women who are in pregnant, postpartum and breastfeeding condition are eligible. <br>");

                    }

                    return ret;

}

private boolean wic_residency_doc_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection allowable_docs=(Collection)eInstance.getOwnSlotValues(kb.getSlot("residency_doc_type"));

                        Vector docs=new Vector (3);

                        Iterator it = allowable_docs.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            docs.addElement(s);

                        }

                        if (docs.contains(NJ_residency_doc)){

                           ret=true;

                       //    out.println("The applicant has "+NJ_residency_doc+" to prove his or her NJ residency. <br>");

                           break;

                        }

                     }

                    if (!ret){

                      out.println("You are not eligibile for WIC program because you have no NJ residency document. <br>");

                      out.println(" Only NJ residents are eligible for NJ WIC program. <br>" );

                    }

                    return ret;

}

private boolean wic_id_doc_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection allowable_docs=(Collection)eInstance.getOwnSlotValues(kb.getSlot("ID_doc_type"));

                        Vector docs=new Vector (3);

                        Iterator it = allowable_docs.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            docs.addElement(s);

                        }

                        if (docs.contains(id_doc)){

                           ret=true;

                     //      out.println("The applicant has "+id_doc+" to prove his or her identity. <br>");

                           break;

                        }

                     }

                    if (!ret){

                      out.println("You are not eligibile for WIC program because you have no ID document. <br>");

                    }

                    return ret;

}

private boolean wic_risk_doc_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection allowable_docs=(Collection)eInstance.getOwnSlotValues(kb.getSlot("nutritional_risk_doc_type"));

                        Vector docs=new Vector (5);

                        Iterator it = allowable_docs.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            docs.addElement(s);

                        }

                        if (docs.contains(nutrition_risk_doc)){

                           ret=true;

                      //     out.println("The applicant has "+nutrition_risk_doc+" to prove he or she is in nutrition risk. <br>");

                           break;

                        }

                     }

                    if (!ret){

                      out.println("You are not eligibile for WIC program because you have no document to prove you are in nutrition risk. <br>");

                    }

                    return ret;

}

private boolean wic_benefits_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection allowable_docs=(Collection)eInstance.getOwnSlotValues(kb.getSlot("benefit_type"));

                        Vector docs=new Vector (5);

                        Iterator it = allowable_docs.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            docs.addElement(s);

                        }

                        for (int i=0; i<current_benefit_doc.length; i++){

                           if (docs.contains(current_benefit_doc[i])){

                           ret=true;

                     //      out.println("The applicant is currently recieving "+current_benefit_doc[i]+" . <br>");

                           break;

                        }

                        }

                          if (ret) break;

                     }

                    return ret;

}

private boolean familycare_income_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    float familyAnnualIncome=Float.parseFloat(family_income);

                    int familySize=Integer.parseInt(family_size);

                    boolean ret=false;

                    boolean familysize_is_in_range=false;

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Integer familycare_family_size=(Integer)eInstance.getOwnSlotValue(kb.getSlot("family_size"));

                        Float familycare_income=(Float)eInstance.getOwnSlotValue(kb.getSlot("income"));

                        if(familySize==familycare_family_size.intValue()){

                            familysize_is_in_range=true;

                           if(familyAnnualIncome>familycare_income.floatValue()){

                              ret=false;

                              out.println("You are not eligibile for FamilyCare program because your family income is greater than familycare program income limit. <br> ");

                              break;

                           }else{

                              ret=true;

                              break;

                           }

                        }

                     }

                   if(!familysize_is_in_range){

                       out.println("The familysize you input is out of the verification range. Please contact corresponding department.<br> ");

                       ret=false;

                   }

                    return ret;

}

private boolean familycare_identity_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    boolean ret=false;

                     Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        String program_name=(String)eInstance.getOwnSlotValue(kb.getSlot("identity_program_name"));

                        if(program_name.equals("familycare")){

                            boolean has_valid_id_status=false;

                            String both_citizenship=(String)eInstance.getOwnSlotValue(kb.getSlot("citizenship"));

                            String both_nj_residency=(String)eInstance.getOwnSlotValue(kb.getSlot("nj_resident"));

                            if(citizenship.equals(both_citizenship) ){

                                has_valid_id_status=true;

                            }

                          if(!has_valid_id_status){

                            Collection immigrants=(Collection)eInstance.getOwnSlotValues(kb.getSlot("immigrant"));

                            Iterator immigrant_instances=immigrants.iterator();

                            while(immigrant_instances.hasNext()){

                                Instance immigrant_instance=(Instance)immigrant_instances.next();

                                String instance_program_name=(String)immigrant_instance.getOwnSlotValue(kb.getSlot("program_name"));

                                if(instance_program_name.equals("familycare")){

                                   Collection familycare_immigrant_status=(Collection)immigrant_instance.getOwnSlotValues(kb.getSlot("immigrant_status"));

                                   Vector immigrants_vec=new Vector (11);

                                   Iterator it = familycare_immigrant_status.iterator();

                                   while(it.hasNext()) {

                                       String s = (String) it.next();

                                       immigrants_vec.addElement(s);

                                   }

                                 if (immigrants_vec.contains(immigrant_status)){

                                      has_valid_id_status=true;

                                     }

                                break;

                               }

                             }

                            }

                         if(has_valid_id_status){

                              if(nj_residency.equals(both_nj_residency)){

                               ret=true;

                              }else{

                                  ret=false;

                                  out.println("You are not eligible for familycare program because you are not a NJ resident.<br>");

                                }

                         }else{

                                  ret=false;

                                  out.println("You are not eligible for familycare program because you do not have valid identity status.<br>");

                         }

                      break;

                   }//end if familycare

             }//end while

                    return ret;

}

private boolean workfirst_identity_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    boolean ret=false;

                     Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        String program_name=(String)eInstance.getOwnSlotValue(kb.getSlot("identity_program_name"));

                        if(program_name.equals("workfirst")){

                            boolean has_valid_id_status=false;

                            String both_citizenship=(String)eInstance.getOwnSlotValue(kb.getSlot("citizenship"));

                            String both_nj_residency=(String)eInstance.getOwnSlotValue(kb.getSlot("nj_resident"));

                            if(citizenship.equals(both_citizenship) ){

                                has_valid_id_status=true;

                            }

                          if(!has_valid_id_status){

                            int validYear=getAge(enter_usa_date);

                            Collection immigrants=(Collection)eInstance.getOwnSlotValues(kb.getSlot("immigrant"));

                            Iterator immigrant_instances=immigrants.iterator();

                            while(immigrant_instances.hasNext()){

                                Instance immigrant_instance=(Instance)immigrant_instances.next();

                                String instance_program_name=(String)immigrant_instance.getOwnSlotValue(kb.getSlot("program_name"));

                                if(instance_program_name.equals("workfirst")){

                                   Collection workfirst_immigrant_status=(Collection)immigrant_instance.getOwnSlotValues(kb.getSlot("immigrant_status"));

                                   Vector immigrants_vec=new Vector (5);

                                   Iterator it = workfirst_immigrant_status.iterator();

                                   while(it.hasNext()) {

                                       String s = (String) it.next();

                                       immigrants_vec.addElement(s);

                                   }

                         //        out.println("---immigrant_input="+immigrant_status+", immigrant_ontology="+immigrants_vec);

                                 if (immigrants_vec.contains(immigrant_status)){

                                      Integer workfirst_valid_year=(Integer)immigrant_instance.getOwnSlotValue(kb.getSlot("eligible_year"));

                          //           out.println("--valid_year_input="+validYear+", ontology year="+workfirst_valid_year);

                                      if(validYear>=workfirst_valid_year.intValue()){

                                      has_valid_id_status=true;

                                     }

                                 }

                                break;

                               }//end if workfirst

                             }//end while

                            }

                         if(has_valid_id_status){

                              if(nj_residency.equals(both_nj_residency)){

                               ret=true;

                              }else{

                                  ret=false;

                                  out.println("You are not eligible for workfirst program because you are not a NJ resident.<br>");

                                }

                         }else{

                                  ret=false;

                                  out.println("You are not eligible for workfirst program because you do not have valid identity status or have not been in US for at least 5 years.<br>");

                         }

                      break;

                   }//end if workfirst

             }//end while

                    return ret;

}

private boolean workfirst_year_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                   if(assistance_before.equals("no"))  return true;

                   Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    float workfirst_year=Float.parseFloat(assistance_year);

                        if (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Integer maxi_year=(Integer)eInstance.getOwnSlotValue(kb.getSlot("maxi_year"));

                        if (workfirst_year<=maxi_year.floatValue()){

                             return true;

                        }

                     }

                         out.println("You are not eligibile for workfirst program because you have received assistance for more than 5 years. <br> ");

                    return false;

}

private boolean workfirst_workstatus_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection allowable_workstatus=(Collection)eInstance.getOwnSlotValues(kb.getSlot("work_status_type"));

                        Vector workstatus=new Vector (14);

                        Iterator it = allowable_workstatus.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            workstatus.addElement(s);

                        }

                        if (workstatus.contains(current_work_status)){

                           ret=true;

                     //      out.println("The applicant has "+id_doc+" to prove his or her identity. <br>");

                           break;

                        }

                     }

                    return ret;

}

private boolean workfirst_defer_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    if(work_defer_reason==null)  return true;

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection allowable_defers=(Collection)eInstance.getOwnSlotValues(kb.getSlot("defer_type"));

                        Vector defers=new Vector (6);

                        Iterator it = allowable_defers.iterator();

                        while(it.hasNext()) {

                            String s = (String) it.next();

                            defers.addElement(s);

                        }

                        if (defers.contains(work_defer_reason)){

                           ret=true;

                     //      out.println("The applicant has "+id_doc+" to prove his or her identity. <br>");

                           break;

                        }

                     }

                   if (!ret){

                      out.println("You are not eligibile for Workfirst program because you have no acceptable work deferral reason. <br>");

                    }

                    return ret;

}

private boolean workfirst_dependent_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    if(has_children.equals("no"))  return true;

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=true;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Collection dependent_required_info=(Collection)eInstance.getOwnSlotValues(kb.getSlot("identify_absent_parent_required"));

                        Collection dependent_optional_info=(Collection)eInstance.getOwnSlotValues(kb.getSlot("identity_absent_parent_optional"));

                        Iterator required_info=dependent_required_info.iterator();

                        while(required_info.hasNext()){

                            String s=(String)required_info.next();

                            String info=(String)absent_parent_info.get(s);

                            if(info==null || info.equals("")) {

                                ret=false;

                                break;

                            }

                        }

                      if(ret) {

                        int optional_count=0;

                        Iterator optional_info=dependent_optional_info.iterator();

                        while(optional_info.hasNext()){

                            String s=(String)optional_info.next();

                            String info=(String)absent_parent_info.get(s);

                            if(info!=null && !info.equals("")) {

                                   optional_count++;

                            }

                        }

                        if(optional_count<3) ret=false;

                      }

                   if (!ret){

                      out.println("You are not eligibile for Workfirst program because you do not provide enough information for the absent parent of the dependent child. <br>");

                    }

}

return ret;

}

private boolean workfirst_beneficiary_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                   int age=getAge(DOB);

                   if(age<13){

                    out.println("You are too young to apply for WorkFirst program.<br>");

                    return false;

                   }

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Integer teen_parent_age_lower=(Integer)eInstance.getOwnSlotValue(kb.getSlot("teen_parent_age_lower"));

                        Integer teen_parent_age_upper=(Integer)eInstance.getOwnSlotValue(kb.getSlot("teen_parent_age_upper"));

                        Collection status=(Collection)eInstance.getOwnSlotValues(kb.getSlot("status"));

                        if(age>=teen_parent_age_lower.intValue() && age<=teen_parent_age_upper.intValue()){

                           Iterator it=status.iterator();

                           while(it.hasNext()){

                              Instance status_instance=(Instance)it.next();

                              String live_status=(String)status_instance.getOwnSlotValue(kb.getSlot("live_status"));

                              String workfirst_finish_highschool =(String)status_instance.getOwnSlotValue(kb.getSlot("finish_highschool"));

                              String workfirst_attend_highschool=(String)status_instance.getOwnSlotValue(kb.getSlot("attend_highschool"));

                              if((live_athome ==null || live_athome.equals(live_status)) &&

                                 (finish_highschool==null || finish_highschool.equals(workfirst_finish_highschool)) &&

                                (attend_highschool==null || attend_highschool.equals(workfirst_attend_highschool))){

                                ret=true;

                                break;

                              }

                           }

                        }

                    }

                   if (!ret){

                      out.println("You are not eligibile for Workfirst program because you do not meet the teen parent requirements. <br>");

                    }

                    return ret;

}

private boolean workfirst_substance_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        String workfirst_has_problem=(String)eInstance.getOwnSlotValue(kb.getSlot("has_problem"));

                        String workfirst_felony_drug=(String)eInstance.getOwnSlotValue(kb.getSlot("felony_drug"));

                        String workfirst_drug_possess=(String)eInstance.getOwnSlotValue(kb.getSlot("drug_possess"));

                        String workfirst_drug_program=(String)eInstance.getOwnSlotValue(kb.getSlot("drug_program"));

                        if((has_drug_problem ==null || has_drug_problem.equals(workfirst_has_problem)) &&

                                 (felony_drug_distribute==null || felony_drug_distribute.equals(workfirst_felony_drug)) &&

                                (drug_possesion==null || drug_possesion.equals(workfirst_drug_possess)) &&

                                (drug_treatment_program==null || drug_treatment_program.equals(workfirst_drug_program) )){

                                ret=true;

                                break;

                              }

                    }

                   if (!ret){

                      out.println("You are not eligibile for Workfirst program because you do not meet the substance abuse requirements. <br>");

                    }

                    return ret;

}

private boolean wic_income_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

                    Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                    float familyTotalIncome=Float.parseFloat(family_income);

                    int familySize=Integer.parseInt(family_size);

                    float incomePerPerson=familyTotalIncome/familySize;

                    boolean ret=false;

                     while (eligibilityInstances.hasNext()) {

                        Instance eInstance = (Instance) eligibilityInstances.next();

                        Float income=(Float)eInstance.getOwnSlotValue(kb.getSlot("max_income_per_person"));

                        if (incomePerPerson<=income.floatValue()){

                          //   out.println("The applicant\'s family income is eligible for WIC program. <br>");

                             ret=true;

                             break;

                        }

                     }

                    if (!ret){

                         out.println("You are not eligibile for WIC program because your family income is greater than WIC program income limit. <br> ");

                    }

                    return ret;

}

private boolean familycare_check(JspWriter out,KnowledgeBase kb, Instance welfare) throws java.io.IOException{

           boolean familycare_identity_check=false;

           boolean familycare_income_check=false;

           boolean familycare_beneficiary_check=false;

           Collection eligibilities = welfare.getOwnSlotValues(kb.getSlot("required_eligibility"));

           Iterator it = eligibilities.iterator();

           while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("Familycare_Beneficiary")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            familycare_beneficiary_check= familycare_beneficiary_handle(out, kb, eligibilityCls);

                            break;

                     }

                }

           }

           if(familycare_beneficiary_check){

              it = eligibilities.iterator();

              while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                while(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("FamilyCare_income_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            familycare_income_check=familycare_income_handle(out, kb,eligibilityCls);

                     }else if(typeName.equals("Indentity_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            familycare_identity_check=familycare_identity_handle(out, kb,eligibilityCls);

                     }

                }

               }

          } //if beneficiary valid

          if(familycare_beneficiary_check && familycare_income_check && familycare_identity_check ){

                out.println("Congratulations! Based on the information you provided, you are eligible for NJFamilyCare program. <br>");

                return true;

        }

      return false;

}

private boolean foster_age_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException

{                         boolean ret=false;

                            Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

                             int age=getAge(DOB);

                             if (eligibilityInstances.hasNext()) {

                                Instance eInstance = (Instance) eligibilityInstances.next();

                                Integer age_lower_bound=(Integer)eInstance.getOwnSlotValue(kb.getSlot("foster_lower_age"));

                                if(age>=age_lower_bound.intValue()){

                                    ret=true;

                                }else{

                                  out.println("You are not eligible for NJFoster program because your age is less than 21 years old.<br>");

                                }

                             }

                      return ret;

}

private boolean foster_eligibility_handle(JspWriter out, KnowledgeBase kb, Cls eligibilityCls)throws java.io.IOException{

       boolean ret=false;

       boolean health_valid=false;

       boolean home_valid=false;

       boolean family_involve_valid=false;

       boolean training_valid=false;

     Iterator eligibilityInstances = eligibilityCls.getInstances().iterator();

     if (eligibilityInstances.hasNext()) {

       Instance eInstance = (Instance) eligibilityInstances.next();

       String foster_willing_attend_training=(String)eInstance.getOwnSlotValue(kb.getSlot("willing_attend_training"));

       String foster_home_safety=(String)eInstance.getOwnSlotValue(kb.getSlot("home_safety"));

       String foster_family_involve=(String)eInstance.getOwnSlotValue(kb.getSlot("family_involve"));

       String foster_health_condition=(String)eInstance.getOwnSlotValue(kb.getSlot("health_condition"));

       if(health_conditon!=null && health_conditon.equals(foster_health_condition)) {

           health_valid=true;

       }else{

          out.println("Your health condition is not eligible for the foster care program.<br>");

       }

   //   out.println("----home_input="+home_condition+", home_ontology="+foster_home_safety);

       if(home_condition!=null && home_condition.equals(foster_home_safety)) {

           home_valid=true;

       }else{

          out.println("Your home condition is not eligible for the foster care program.<br>");

       }

       if(family_involve!=null && family_involve.equals(foster_family_involve)) {

           family_involve_valid=true;

       }else{

          out.println("You are not eligible for the foster care program because not all your family members are willing to be involved.<br>");

       }

       if(training!=null && training.equals(foster_willing_attend_training)) {

          training_valid =true;

       }else{

          out.println("You are not eligible for the foster care program because you are not willing to attend training.<br>");

       }

     }

   if(health_valid && home_valid && family_involve_valid && training_valid){

       ret=true;

   }

    return ret;

}

private boolean foster_check(JspWriter out,KnowledgeBase kb, Instance welfare) throws java.io.IOException{

     boolean foster_age_check=false;

     boolean foster_eligibility_check=false;

           Collection eligibilities = welfare.getOwnSlotValues(kb.getSlot("required_eligibility"));

           Iterator it = eligibilities.iterator();

           while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("Foster_Beneficiary")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            foster_age_check=foster_age_handle(out, kb, eligibilityCls);

                            break;

                }//end if beneficary

                }

           }//end while

           if(foster_age_check){

              it = eligibilities.iterator();

              while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("Foster_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            foster_eligibility_check=foster_eligibility_handle(out, kb,eligibilityCls);

                            break;

                     }

                }

               }

           }//end if valid foster_beneficiary

            if(foster_age_check && foster_eligibility_check){

                out.println("Congratulations! Based on the information you provided, you are eligible for NJFosterCare program. <br>");

                return true;

             }

      return false;

}

private boolean workfirst_check(JspWriter out,KnowledgeBase kb, Instance welfare) throws java.io.IOException{

      boolean workfirst_identity_check=false;

      boolean workfirst_year_check=false;

      boolean workfirst_workstatus_check=false;

      boolean workfirst_defer_check=false;

      boolean workfirst_dependent_children_check=false;

      boolean workfirst_beneficiary_check=false;

      boolean workfirst_substance_check=false;

      boolean ret=true;

           Collection eligibilities = welfare.getOwnSlotValues(kb.getSlot("required_eligibility"));

           Iterator it = eligibilities.iterator();

           while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("Indentity_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_identity_check= workfirst_identity_handle(out, kb, eligibilityCls);

                     }else if (typeName.equals("Workfirst_year_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_year_check= workfirst_year_handle(out, kb, eligibilityCls);

                     }else if (typeName.equals("Work_status_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_workstatus_check= workfirst_workstatus_handle(out, kb, eligibilityCls);

                     }else if (typeName.equals("Work_defer_eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_defer_check= workfirst_defer_handle(out, kb, eligibilityCls);

                     }else if (typeName.equals("Dependent_children")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_dependent_children_check= workfirst_dependent_handle(out, kb, eligibilityCls);

                     }else if (typeName.equals("Workfirst_Beneficiary")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_beneficiary_check= workfirst_beneficiary_handle(out, kb, eligibilityCls);

                     }else if (typeName.equals("substance_abuse_problem")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            workfirst_substance_check= workfirst_substance_handle(out, kb, eligibilityCls);

                     }

                }

           }

   if(workfirst_identity_check && workfirst_year_check && workfirst_workstatus_check && workfirst_defer_check &&

       workfirst_dependent_children_check && workfirst_beneficiary_check && workfirst_substance_check){

       ret=true;

       out.println("Congratulations! Based on the information you provided, you are eligible for WorkFirst program. <br>");

   }else ret=false;

  return ret;

}

private boolean wic_check(JspWriter out,KnowledgeBase kb, Instance welfare) throws java.io.IOException{

           boolean wic_beneficiary_check=false;

           boolean nj_residency_doc_check=false;

           boolean id_doc_check=false;

           boolean risk_doc_check=false;

           boolean benefit_check=false;

           boolean wic_income_check=false;

           Collection eligibilities = welfare.getOwnSlotValues(kb.getSlot("required_eligibility"));

           Iterator it = eligibilities.iterator();

           while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("WIC_Beneficiary")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            wic_beneficiary_check= wic_beneficiary_handle(out, kb, eligibilityCls);

                            break;

                     }

                }

           }

           if(wic_beneficiary_check){

              it = eligibilities.iterator();

              while(it.hasNext()) {

                Instance eligibility = (Instance) it.next();

               // out.println("   required eligibility is mandatory: " + eligibility.getOwnSlotValue(kb.getSlot("is_mandatory"))+"<br>");

                Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                Iterator types = eligibility_types.iterator();

                //out.println("the names of required elgibility are: " );

                if(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                    // out.println( typeName+"<br>");

                     if (typeName.equals("Benefits_Eligibility")){

                            Cls eligibilityCls = kb.getCls(typeName);

                            benefit_check=wic_benefits_handle(out, kb,eligibilityCls);

                            if (benefit_check) break;

                     }

                }

               }

             if (!benefit_check){

                  it = eligibilities.iterator();

                  while(it.hasNext()) {

                     Instance eligibility = (Instance) it.next();

                     Collection eligibility_types=eligibility.getOwnSlotValues(kb.getSlot("eligibility_type"));

                     Iterator types = eligibility_types.iterator();

                     while(types.hasNext()) {

                     Cls type = (Cls) types.next();

                     String typeName=type.getName();

                     Cls eligibilityCls = kb.getCls(typeName);

                     if(typeName.equals("Proof_ of_ NJ_ Residency_Document")){

                            nj_residency_doc_check=wic_residency_doc_handle(out, kb,eligibilityCls );

                        }else if (typeName.equals("Proof_ of_ Identity_Document")){

                            id_doc_check=wic_id_doc_handle(out, kb,eligibilityCls);

                        }else if(typeName.equals("Nutritional_ Risk_ Proof_Document")){

                            risk_doc_check=wic_risk_doc_handle(out, kb,eligibilityCls);

                        }else if (typeName.equals("WIC_income_eligibility")){

                            wic_income_check=wic_income_handle(out, kb,eligibilityCls);

                        }

                    }

                   }

              } //if the applicant is not receiving benefits

           } //if beneficiary valid

            if( (wic_beneficiary_check&& benefit_check) || (wic_beneficiary_check && nj_residency_doc_check && id_doc_check && risk_doc_check && wic_income_check )){

                out.println("Congratulations! Based on the information you provided, you are eligible for WIC program. <br>");

                return true;

             }

      return false;

}

private void sendToWIC(JspWriter out) throws java.io.IOException{

    out.println("<table boder=0><tr><td>");

    out.println("Click the button on the right to submit your information to WIC government website:</td><td>");

    out.println("<form target=_blank action=http://ai1.njit.edu:8080/wic/html/wic_handle.jsp method=POST >");

    out.println("<input type=hidden name=name value=\""+name+"\">");

    out.println("<input type=hidden name=sex value=\""+sex+"\">");

    out.println("<input type=hidden name=ssn value=\""+ssn+"\">");

    out.println("<input type=hidden name=birthdate value=\""+DOB+"\">");

    out.println("<input type=hidden name=women_status value=\""+woman_status+"\">");

    out.println("<input type=hidden name=country_origin value=\""+country_origin+"\">");

    out.println("<input type=hidden name=citizenship value=\""+citizenship+"\">");

    out.println("<input type=hidden name=street value=\""+street+"\">");

    out.println("<input type=hidden name=city value=\""+city+"\">");

    out.println("<input type=hidden name=state value=\""+state+"\">");

    out.println("<input type=hidden name=zip value=\""+zip+"\">");

    out.println("<input type=hidden name=country value=\""+country+"\">");

    out.println("<input type=hidden name=home_phone value=\""+home_phone+"\">");

    out.println("<input type=hidden name=work_phone value=\""+work_phone+"\">");

    out.println("<input type=hidden name=cell_phone value=\""+cell_phone+"\">");

    out.println("<input type=hidden name=email value=\""+email+"\">");

    out.println("<input type=hidden name=family_size value=\""+family_size+"\">");

    out.println("<input type=hidden name=income value=\""+family_income+"\">");

    out.println("<input type=hidden name=id value=\""+id_doc+"\">");

    out.println("<input type=hidden name=id_number value=\""+id_doc_number+"\">");

    out.println("<input type=hidden name=resident_doc value=\""+NJ_residency_doc+"\">");

    out.println("<input type=hidden name=nutrition_risk value=\""+nutrition_risk_doc+"\">");

    out.println("<input type=hidden name=current_benefit value=\""+current_benefit_doc+"\">");

    out.println("<input type=submit name=submit value=\"Send to WIC\"></form>");

    out.println("</td></tr></table>");

}

private void sendToFoster(JspWriter out) throws java.io.IOException

{

    out.println("<table boder=0 ><tr><td>");

    out.println("Click the right button to submit your information to NJFoster government website:</td><td> ");

    out.println("<form target=_blank action=http://ai1.njit.edu:8080/njfoster/html/foster_handle.jsp method=POST >");

    out.println("<input type=hidden name=name value=\""+name+"\">");

    out.println("<input type=hidden name=sex value=\""+sex+"\">");

    out.println("<input type=hidden name=ssn value=\""+ssn+"\">");

    out.println("<input type=hidden name=birthdate value=\""+DOB+"\">");

    out.println("<input type=hidden name=street value=\""+street+"\">");

    out.println("<input type=hidden name=city value=\""+city+"\">");

    out.println("<input type=hidden name=state value=\""+state+"\">");

    out.println("<input type=hidden name=zip value=\""+zip+"\">");

    out.println("<input type=hidden name=country value=\""+country+"\">");

    out.println("<input type=hidden name=home_phone value=\""+home_phone+"\">");

    out.println("<input type=hidden name=work_phone value=\""+work_phone+"\">");

    out.println("<input type=hidden name=cell_phone value=\""+cell_phone+"\">");

    out.println("<input type=hidden name=email value=\""+email+"\">");

    out.println("<input type=hidden name=health value=\""+health_conditon+"\">");

    out.println("<input type=hidden name=home value=\""+home_condition+"\">");

    out.println("<input type=hidden name=family_member value=\""+family_involve+"\">");

    out.println("<input type=hidden name=training value=\""+training+"\">");

    out.println("<input type=hidden name=girl value=\""+like_girl+"\">");

    out.println("<input type=hidden name=boy value=\""+like_boy+"\">");

    out.println("<input type=hidden name=either value=\""+like_either+"\">");

    out.println("<input type=hidden name=sibling value=\""+like_sibling+"\">");

    out.println("<input type=hidden name=age0_5 value=\""+like_age0_5+"\">");

    out.println("<input type=hidden name=age5_10 value=\""+like_age5_10+"\">");

    out.println("<input type=hidden name=age10_12 value=\""+like_age10_12+"\">");

    out.println("<input type=hidden name=age13up value=\""+like_age13up+"\">");

    out.println("<input type=hidden name=physical value=\""+like_physical+"\">");

    out.println("<input type=hidden name=emotional value=\""+like_emotional+"\">");

    out.println("<input type=hidden name=learning value=\""+like_learning+"\">");

    out.println("<input type=hidden name=abuse value=\""+like_abuse+"\">");

    out.println("<input type=hidden name=HIV value=\""+like_HIV+"\">");

    out.println("<input type=hidden name=behavioral value=\""+like_behavioral+"\">");

    out.println("<input type=hidden name=medical value=\""+like_medical+"\">");

    out.println("<input type=hidden name=developmental value=\""+like_developmental+"\">");

    out.println("<input type=submit name=submit value=\"Send to NJFosterCare\"></form>");

    out.println("</td></tr></table>");

}

private void sendToFamilycare(JspWriter out) throws java.io.IOException

{

    out.println("<table boder=0 ><tr><td>");

    out.println("Click the right button to submit your information to FamilyCare government website:</td><td> ");

    out.println("<form target=_blank action=http://ai1.njit.edu:8080/njfamilycare/html/familycare_handle.jsp method=POST >");

    out.println("<input type=hidden name=name value=\""+name+"\">");

    out.println("<input type=hidden name=sex value=\""+sex+"\">");

    out.println("<input type=hidden name=ssn value=\""+ssn+"\">");

    out.println("<input type=hidden name=birthdate value=\""+DOB+"\">");

    out.println("<input type=hidden name=country_origin value=\""+country_origin+"\">");

    out.println("<input type=hidden name=citizenship value=\""+citizenship+"\">");

    out.println("<input type=hidden name=immigrant_status value=\""+immigrant_status+"\">");

    out.println("<input type=hidden name=NJ_resident value=\""+nj_residency+"\">");

    out.println("<input type=hidden name=street value=\""+street+"\">");

    out.println("<input type=hidden name=city value=\""+city+"\">");

    out.println("<input type=hidden name=state value=\""+state+"\">");

    out.println("<input type=hidden name=zip value=\""+zip+"\">");

    out.println("<input type=hidden name=country value=\""+country+"\">");

    out.println("<input type=hidden name=home_phone value=\""+home_phone+"\">");

    out.println("<input type=hidden name=work_phone value=\""+work_phone+"\">");

    out.println("<input type=hidden name=cell_phone value=\""+cell_phone+"\">");

    out.println("<input type=hidden name=email value=\""+email+"\">");

    out.println("<input type=hidden name=family_size value=\""+family_size+"\">");

    out.println("<input type=hidden name=income value=\""+family_income+"\">");

    out.println("<input type=hidden name=insurance value=\""+has_insurance+"\">");

    out.println("<input type=submit name=submit value=\"Send to FamilyCare\"></form>");

    out.println("</td></tr></table>");

}

private void sendToWorkfirst(JspWriter out) throws java.io.IOException{

    out.println("<table boder=0 ><tr><td>");

    out.println("Click the right button to submit your information to WorkFirst government website:</td><td> ");

    out.println("<form target=_blank action=http://ai1.njit.edu:8080/workfirst/html/workfirst_handle.jsp method=POST >");

    out.println("<input type=hidden name=name value=\""+name+"\">");

    out.println("<input type=hidden name=sex value=\""+sex+"\">");

    out.println("<input type=hidden name=ssn value=\""+ssn+"\">");

    out.println("<input type=hidden name=birthdate value=\""+DOB+"\">");

    out.println("<input type=hidden name=country_origin value=\""+country_origin+"\">");

    out.println("<input type=hidden name=citizenship value=\""+citizenship+"\">");

    out.println("<input type=hidden name=immigrant_status value=\""+immigrant_status+"\">");

    out.println("<input type=hidden name=date_entry_usa value=\""+enter_usa_date+"\">");

    out.println("<input type=hidden name=NJ_resident value=\""+nj_residency+"\">");

    out.println("<input type=hidden name=street value=\""+street+"\">");

    out.println("<input type=hidden name=city value=\""+city+"\">");

    out.println("<input type=hidden name=state value=\""+state+"\">");

    out.println("<input type=hidden name=zip value=\""+zip+"\">");

    out.println("<input type=hidden name=country value=\""+country+"\">");

    out.println("<input type=hidden name=home_phone value=\""+home_phone+"\">");

    out.println("<input type=hidden name=work_phone value=\""+work_phone+"\">");

    out.println("<input type=hidden name=cell_phone value=\""+cell_phone+"\">");

    out.println("<input type=hidden name=email value=\""+email+"\">");

    out.println("<input type=hidden name=receive_assistance value=\""+assistance_before+"\">");

    out.println("<input type=hidden name=assistance_year value=\""+assistance_year+"\">");

    out.println("<input type=hidden name=work_status value=\""+current_work_status+"\">");

    out.println("<input type=hidden name=deferral_status value=\""+work_defer_reason+"\">");

    out.println("<input type=hidden name=children value=\""+has_children+"\">");

    out.println("<input type=hidden name=absent_parent_name value=\""+absent_parent_name+"\">");

    out.println("<input type=hidden name=absent_parent_ssn value=\""+absent_parent_ssn+"\">");

    out.println("<input type=hidden name=children value=\""+has_children+"\">");

    out.println("<input type=hidden name=absent_parent_name value=\""+absent_parent_name+"\">");

    out.println("<input type=hidden name=absent_parent_ssn value=\""+absent_parent_ssn+"\">");

    out.println("<input type=hidden name=absent_parent_address value=\""+absent_parent_address+"\">");

    out.println("<input type=hidden name=absent_parent_DOB value=\""+absent_parent_DOB+"\">");

    out.println("<input type=hidden name=absent_parent_employer value=\""+absent_parent_employer+"\">");

    out.println("<input type=hidden name=absent_parent_moter_model value=\""+absent_parent_vehicle+"\">");

    out.println("<input type=hidden name=absent_parent_license_number value=\""+absent_parent_plate_number+"\">");

    out.println("<input type=hidden name=teen_athome value=\""+live_athome+"\">");

    out.println("<input type=hidden name=finish_highschool value=\""+finish_highschool+"\">");

    out.println("<input type=hidden name=attend_highschool value=\""+attend_highschool+"\">");

    out.println("<input type=hidden name=abuse_problem value=\""+has_drug_problem+"\">");

    out.println("<input type=hidden name=felony_drug value=\""+felony_drug_distribute+"\">");

    out.println("<input type=hidden name=drug_use value=\""+drug_possesion+"\">");

    out.println("<input type=hidden name=drug_use_free value=\""+drug_treatment_program+"\">");

    out.println("<input type=submit name=submit value=\"Send to WorkFirst\"></form>");

    out.println("</td></tr></table>");

}

private void eligibility_verify(JspWriter out,KnowledgeBase kb) throws java.io.IOException {

        Cls welfareCls = kb.getCls("Welfare_Services");

        Iterator welfares = welfareCls.getInstances().iterator();

        while (welfares.hasNext()) {

            Instance welfare = (Instance) welfares.next();

            String provideBy = (String) welfare.getOwnSlotValue(kb.getSlot("provided_by"));

           // out.println("- " + provideBy+"<br>");

            String welfareType = (String) welfare.getOwnSlotValue(kb.getSlot("welfare_type"));

           // out.println("- " + welfareType+"<br>");

            if (welfareType.equals("NJFamilyCare")){

                boolean familycareResult=familycare_check(out, kb, welfare);

                if(familycareResult)   sendToFamilycare(out);

                 out.println("<hr>");

            }else if (welfareType.equals("NJFosterCare")){

                if(want_to_be_foster!=null && want_to_be_foster.equals("yes")){

                boolean fosterResult=foster_check(out, kb, welfare);

                if(fosterResult)   sendToFoster(out);

                }else out.println("You are either not interested in Fostercare program or you are too young to apply.<br>");

                 out.println("<hr>");

            }else if (welfareType.equals("NJWIC")){

                boolean wicResult=wic_check(out, kb, welfare);

                if(wicResult)   sendToWIC(out);

                 out.println("<hr>");

            }else if(welfareType.equals("NJWorkFirst")){

                boolean workfirstResult=workfirst_check(out, kb, welfare);

                if(workfirstResult)   sendToWorkfirst(out);

                 out.println("<hr>");

            }

        }

 }

%>

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html><!-- InstanceBegin template="/Templates/njwv.dwt" codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=gb2312">

<!-- InstanceBeginEditable name="doctitle" -->

<title>NJ Welfare Verfication</title>

<!-- InstanceEndEditable --> <!-- InstanceBeginEditable name="head" --><!-- InstanceEndEditable -->

</head>

<body>

<table width="1018" border="0" cellpadding="0" cellspacing="0">

  <!--DWLayoutTable-->

  <tr> 

    <td width="1018" height="26" valign="top" bgcolor="#9933FF" ><!--DWLayoutEmptyCell-->&nbsp;</td>

  </tr>

  <tr> 

    <td height="81" valign="middle" background="img/bg_flower.gif" >

<div align="center"><strong><font color="#000099" size="6">NJ Welfare Eligibility 

        Verification System (Simulation)</font></strong></div></td>

  </tr>

  <tr> 

    <td height="40" valign="middle" bgcolor="#9933FF">&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<strong><a href="index.htm"><font color="#FFFFFF">Home</font></a></strong><font color="#FFFFFF">&nbsp;</font>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; 

      <strong><a href="overview.htm"><font color="#FFFFFF">System Overview</font></a>&nbsp;&nbsp;</strong>&nbsp;&nbsp;&nbsp;<a href="links.htm"><font color="#FFFFFF"><strong>Simulated 

      Gov. Websites</strong></font></a>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; <strong><a href="apply.htm"><font color="#FFFFFF">Online 

      Application</font></a></strong>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<strong><a href="contact.htm"><font color="#FFFFFF">Contact 

      us</font></a></strong></td>

  </tr>

  <tr> 

    <td height="835" valign="top" background="img/bg_flower.gif"  ><p>&nbsp;</p>

      <!-- InstanceBeginEditable name="EditRegion1" -->

<br><br>

<h1>

NJ Welfare Eligibility Verification Results

</h1>

<hr>

<%

 name = request.getParameter("name");

 sex = request.getParameter("sex");

 ssn = request.getParameter("ssn");

 DOB = request.getParameter("birthdate");

 woman_status = request.getParameter("women_status");

 country_origin = request.getParameter("country_origin");

 citizenship = request.getParameter("citizenship");

 immigrant_status = request.getParameter("immigrant_status");

 enter_usa_date=request.getParameter("date_entry_usa");

 nj_residency =request.getParameter("NJ_resident");

 street = request.getParameter("street");

 city = request.getParameter("city");

 state = request.getParameter("state");

 zip = request.getParameter("zip");

 country = request.getParameter("country");

 home_phone = request.getParameter("home_phone");

 work_phone =request.getParameter("work_phone");

 cell_phone =request.getParameter("cell_phone");

 email =request.getParameter("email");

 family_size =request.getParameter("family_size");

 family_income =request.getParameter("income");

 id_doc =request.getParameter("id");

 id_doc_number =request.getParameter("id_number");

 NJ_residency_doc =request.getParameter("resident_doc");

 nutrition_risk_doc =request.getParameter("nutrition_risk");

 current_benefit_doc = request.getParameterValues("current_benefit");

 has_insurance =request.getParameter("insurance");

 assistance_before=request.getParameter("receive_assistance");

 assistance_year=request.getParameter("assistance_year");

 current_work_status=request.getParameter("work_status");

 work_defer_reason=request.getParameter("deferral_status");

 has_children=request.getParameter("children");

 absent_parent_name=request.getParameter("absent_parent_name");

 absent_parent_ssn=request.getParameter("absent_parent_ssn");

 absent_parent_address=request.getParameter("absent_parent_address");

 absent_parent_DOB=request.getParameter("absent_parent_DOB");

 absent_parent_employer=request.getParameter("absent_parent_employer");

 absent_parent_vehicle=request.getParameter("absent_parent_moter_model");

 absent_parent_plate_number=request.getParameter("absent_parent_license_number");

if(absent_parent_name!=null) absent_parent_info.put("absent_parent_name",absent_parent_name);

if(absent_parent_ssn!=null)  absent_parent_info.put("absent_parent_ssn", absent_parent_ssn);

if (absent_parent_address!=null)  absent_parent_info.put("absent_parent_address", absent_parent_address);

if (absent_parent_DOB!=null) absent_parent_info.put("absent_parent_DOB", absent_parent_DOB);

if (absent_parent_employer!=null) absent_parent_info.put("absent_parent_employer", absent_parent_employer);

if (absent_parent_vehicle!=null) absent_parent_info.put("absent_parent_moter_model", absent_parent_vehicle);

if (absent_parent_plate_number!=null) absent_parent_info.put("absent_parent_license_number", absent_parent_plate_number);

 live_athome=request.getParameter("teen_athome");

 finish_highschool=request.getParameter("finish_highschool");

 attend_highschool=request.getParameter("attend_highschool");

 has_drug_problem=request.getParameter("abuse_problem");

 felony_drug_distribute=request.getParameter("felony_drug");;

 drug_possesion=request.getParameter("drug_use");

 drug_treatment_program=request.getParameter("drug_use_free");

 want_to_be_foster=request.getParameter("foster_care");

 health_conditon =request.getParameter("foster_care_health");

 home_condition =request.getParameter("foster_care_home");

 family_involve =request.getParameter("foster_care_family_member");

 training=request.getParameter("foster_care_training");

 like_girl =request.getParameter("foster_care_girl");

 like_boy =request.getParameter("foster_care_boy");

 like_either=request.getParameter("foster_care_either");

 like_sibling =request.getParameter("foster_care_sibling");

 like_age0_5 =request.getParameter("foster_care_age0_5");

 like_age5_10 =request.getParameter("foster_care_age5_10");

 like_age10_12=request.getParameter("foster_care_age10_12");

 like_age13up =request.getParameter("foster_care_age13up");

 like_physical =request.getParameter("foster_care_physical");

 like_emotional =request.getParameter("foster_care_emotional");

 like_learning=request.getParameter("foster_care_learning");

 like_abuse =request.getParameter("foster_care_abuse");

 like_HIV =request.getParameter("foster_care_HIV");

 like_behavioral =request.getParameter("foster_care_behavioral");

 like_medical=request.getParameter("foster_care_medical");

 like_developmental =request.getParameter("foster_care_developmental");

Collection errors = new ArrayList();

        Project project = new Project(PROJECT_FILE_NAME, errors);

        if (errors.size() == 0) {

            eligibility_verify(out,project.getKnowledgeBase());

        }

        else {

            Iterator i = errors.iterator();

            while (i.hasNext()) {

                out.println("Error: " + i.next());

            }

        }

%>

      <!-- InstanceEndEditable --></td>

  </tr>

  <tr> 

    <td height="31" valign="top" bgcolor="#9933FF"><!--DWLayoutEmptyCell-->&nbsp;</td>

  </tr>

</table>

</body>

<!-- InstanceEnd --></html>

A.4 System Evaluation—Session Introduction

NJ Welfare Eligibility Verification System is a Web based system that may help NJ welfare applicants conduct self-help eligibility verification. This system provides applicants a one-stop-shop eligibility verification help, which means applicants do not need to go to different government agencies or search different government websites to find whether or not they are eligible for a specific welfare program; instead, this system will automatically perform a series of eligibility verification processes for applicants and return a list of eligible welfare programs to them. To summarize, the system will help in saving welfare applicants a lot of time and efforts to search and find the welfare programs they are eligible for.

The purpose of this system evaluation is to evaluate the usability of the NJ Welfare Eligibility Verification System, not the user. You will be given some tasks to perform. We would like to understand your thought processes as you execute these tasks. To achieve this, we request that you please verbalize your thoughts as you use this system. Say aloud what you are trying to do, what you think will happen and any excitements or frustrations you encounter. 

Again, please note that it is the system that is being evaluated, not the user.  Feel free to criticize the system. You will be given minimal assistance during your execution of the tasks and this will be only when absolutely necessary. 

Your participation is confidential and all audio recordings and records of your identity will be destroyed after the study.
Note: The above session introduction is given to subjects to read prior to doing the software evaluation in order to help subjects to get a feel for the evaluation methodology. 

A.5 System Evaluation—Task Direction

The purpose of this study is to evaluate the usability of the NJ Welfare Eligibility Verification System. The evaluation method we adopted is called “Protocol Analysis” or “Thinking Out Loud”, which requires you to speak loud about all of your thoughts and feelings about the system when you perform the given tasks. The observer is not allowed to aid you during the session. Only when you really get stuck, the observer will help you get out of that condition.

The tasks you will perform is shown in the following list:

1. Visit “Special Supplemental Nutrition Program for Women, Infants and Children (WIC)” website and fill in its online application form.

2. Visit “Work First New Jersey (WFNJ)” website and fill in its online application form.

3. Visit “NJ FamilyCare” website and fill in its online application form.

4. Visit “NJ Fostercare” website and fill in its online application form.

5. Fill in the online application form of “NJ Welfare Eligibility Verification System”.

After finishing the above tasks, you will be asked to fill in a post task questionnaire.

If you have any question about this evaluation procedure, please ask now. Otherwise, we will continue the evaluation process.

A.6 System Evaluation—Consent Form

Title of Project: NJ Welfare Eligibility Verification System
Purpose of the Interview: Academic 

Name of Principal Investigator: Hongfang Shen
I acknowledge that on ___________   (Date), I was informed by Hongfang Shen, master student of NJIT, of an interview concerning or having to do with the following Software Evaluation. 

I was told with respect to my participation in said project that: 

(1) the following procedures are involved: 

a. Use NJ Welfare Eligibility Verification System.

b. Fill in post questionnaire, and answer questions related to the system's functionalities and user interface.

c. All communications during the interview will be recorded, and later analyzed. 

(2) Confidentiality of the data will be fully protected.

I am fully aware of the nature and extent of my participation in said project and possible risk involved or arising there-from. I hereby agree, with full knowledge and awareness of all of the foregoing, to participate in said project. I further acknowledge that I have received a complete copy of this consent statement. 

I also understand that I may withdraw my participation in said project at any time.

Participant Signature




Date

Tester Signature




Date

A.7 System Evaluation—Post Task Questionnaire

Please take a few moments to finish the following questions based on the experience you just got about the NJ Welfare Eligibility Verification System. Your answers are very valuable for us to evaluate the usability of the system, which brings improvement to the system.

Overall Evaluation

On a scale of one to five, circle the response that most accurately describes your evaluation of the system: 
1) What did you think of the NJ Welfare Eligibility Verification System? 
	Complex
	1
	2
	3
	4
	5
	Simple

	Unfriendly
	1
	2
	3
	4
	5
	Friendly

	Difficult to use
	1
	2
	3
	4
	5
	Easy to use


User Interface

2) How do you feel about the user interface?
Poor         1
   2 
  3
 4
5
Excellent


3) The organization of information on screen is

Confusing 
    1
   2 
  3
 4
5
Very clear



4) Use of terms (words) throughout the description of eligibility requirements is

Inaccurate and unclear    1
   2
   3
4
5
 accurate and clear


5) The help information the system provides is

 Insufficient        1
     2 
    3
   4
  5
  Sufficient


Effectiveness Evaluation

Circle the response that best describes how you feel.

[SA: Strongly Agree, A: Agree, N: Neutral, D: Disagree, SD: Strongly Disagree] 

6) Using NJ Welfare Eligibility Verification System can greatly save my time and effort to apply for NJ welfare programs.

SA 
A 
N 
D 
SD
7) NJ Welfare Eligibility Verification System is very helpful for me to decide whether or not to submit applications.

SA 
A 
N 
D 
SD
8) I want to come back and use this system again once my status has changed.

SA 
A 
N 
D 
SD
Open Questions: 

1) Based on your evaluation, please choose one method as your most possible way to apply for NJ welfare program.

(a) Go to corresponding government office and talk to government staff face to face.

(b) Submit application form to corresponding government website one by one.

(c) Using NJ Welfare Eligibility Verification System to verify eligibility first and then decide whether or not to submit the application.
2) What aspects of this eligibility verification system do you feel dissatisfied? And why?

3) What changes would you recommend to improve the usability of NJ Welfare Eligibility Verification System?
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