SMART V1.0

Requirements and Specification 


Requirements and Specification for Software Measurement Analysis and Reliability Toolkit (SMART)

Prepared for NASA Independent Verification and Validation Facility

FAU Technical Report TR-CSE-02-05
Taghi M. Khoshogoftaar

Erik Geleyn

Jayanth Rajeevalochanam

Laurent Nguyen
Florida Atlantic University

Boca Raton, Florida. USA

January 2002

Table of Contents

61
Introduction


61.1
System purpose


61.2
System scope


61.3
Definitions, acronyms, and abbreviations


61.3.1
Definitions


91.3.2
Acronyms


91.3.3
Abbreviations


101.4
References


101.5
System overview


102
General system description


102.1
System context


102.2
System modes and states


112.3
Major system capabilities


112.3.1
Data management


112.3.2
Modeling


112.3.2.1
CBR


112.3.2.2
CBR with two group clustering


112.3.2.3
CBR with three group clustering


112.3.2.4
Module-Order Model


112.3.2.5
Batch processing


112.3.3
Results


112.4
Major system conditions


112.5
Major system constraints


122.6
User characteristics


122.7
Assumption and dependencies


122.8
Operational scenarios


122.8.1
Research


122.8.2
Practitioner


133
Specific Requirements


133.1
External interface requirements


133.1.1
User interfaces


133.1.2
Hardware interfaces


133.1.3
Software interfaces


133.1.4
Communications interfaces


133.2
System Features


133.2.1
Data Management


133.2.1.1
Purpose of the feature


143.2.1.2
Stimulus/Response sequence


143.2.1.3
Associated functional requirements


143.2.1.3.1
File formats


143.2.1.3.1.1
Microsoft Excel


153.2.1.3.1.2
CSV files


163.2.1.3.1.3
ARFF files


173.2.1.3.1.4
Tab separated files


173.2.1.3.2
Database Connectivity


173.2.1.3.3
Error-checking


183.2.1.3.4
Data Visualization


183.2.1.3.5
Statistics for Variables


193.2.1.3.6
Data pre-processing


193.2.1.3.7
Data selection


193.2.1.3.7.1
Selecting variables


193.2.1.3.7.2
Selecting datasets


193.2.1.3.8
Threshold selection


203.2.1.3.9
Validate settings


203.2.2
Modeling environment


203.2.2.1
Purpose of the feature


203.2.2.2
Stimulus/Response sequence


213.2.2.3
Associated functional requirements


213.2.2.3.1
Project


213.2.2.3.2
Experiment


213.2.2.3.3
Runs


213.2.3
Software Quality Models


213.2.3.1
Purpose of the feature


223.2.3.2
Stimulus/Response sequence


223.2.4
Multiple Linear Regression


223.2.5
Case Based Reasoning


223.2.5.1
Purpose of the feature


233.2.5.2
Stimulus/Response sequence


233.2.5.3
Associated functional requirements


233.2.5.3.1
Selecting a similarity function


233.2.5.3.1.1
Absolute difference distance


233.2.5.3.1.2
Euclidean distance


243.2.5.3.1.3
Mahalonobis distance


243.2.5.3.1.3.1
Variance-Covariance Matrix


253.2.5.3.2
Selecting the number of cases


253.2.5.3.3
Selecting the cost ratios


253.2.5.3.4
Selecting a solution algorithm for prediction


253.2.5.3.4.1
Unweighted average


263.2.5.3.4.2
Inverse-Distance Weighted Average


263.2.5.3.5
Selecting a classification method


263.2.5.3.5.1
Threshold classification


263.2.5.3.5.2
Data clustering


273.2.5.3.5.3
Majority voting


273.2.5.3.6
Evaluating the prediction


273.2.5.3.7
Evaluating the classification


283.2.6
Case-Based reasoning with three group clustering


283.2.6.1
Purpose of the feature


283.2.6.2
Stimulus/Response sequence


283.2.6.3
Associated functional requirement


283.2.6.3.1
Selecting a similarity function


293.2.6.3.2
Selecting the number of cases


293.2.6.3.3
Algorithm for three group classification


313.2.6.3.4
Setting the cost ratios


313.2.7
Module-Order Model (MOM)


313.2.7.1
Purpose of the feature


313.2.7.2
Associated functional requirement


313.2.7.2.1
Underlying software quality prediction model


323.2.7.2.2
Result ranking


323.2.7.2.3
Cutoff percentiles


323.2.7.2.4
Performance evaluation


323.2.8
Batch processing


323.2.8.1
Purpose of the feature


333.2.8.2
Stimulus/Response sequence


333.2.8.3
Example


343.2.9
Output


343.2.9.1
Purpose of the feature


343.2.9.2
Stimulus/Response sequence


343.2.9.3
Associated functional requirements


343.2.9.3.1
Text output


343.2.9.3.1.1
Case-Based Reasoning


363.2.9.3.1.2
CBR with two group clustering


363.2.9.3.1.3
CBR with three group clustering


383.2.9.3.1.4
Module-Order Model


383.2.9.3.2
Printer output


393.2.9.3.3
Graphical output


393.2.9.3.3.1
Classification models


403.2.9.3.3.2
Module-Order Models


403.2.9.3.4
Export the output


413.2.10
Help system


413.2.10.1
Purpose of the feature


413.2.10.2
Stimulus/Response sequence


413.2.10.3
Associated functional requirements


413.2.10.3.1
Format


413.2.10.3.2
Tool


423.2.10.3.3
Aspect


423.2.10.3.4
Table of content


423.2.10.3.5
Index


423.2.10.3.6
Known problems and bugs


434
System interfaces


435
Appendixes


435.1
Priority tables


435.1.1
Data management


455.1.2
Software Quality Models


455.1.3
Output


455.1.4
Miscellaneous




Introduction

1.1 System purpose

The system is a software quality modeling tool for research and real-world applications. The aim is to allow an insight of the quality of the modules of a software system early in its lifecycle using software metrics.

1.2 System scope

The system to be produced is the first release of the Software Analysis and Reliability Toolkit. This version is labeled 1.0.

The system is a software quality modeling tool using MLR, CBR, CBR with 2 or 3 group classification, and Module-Order Model. The system will be used to build software quality prediction and classification models as well as module-order models.  The system will be used for large-scale empirical case studies as well as real world projects. Case studies will evaluate and validate a modeling technique and the related methodology. Real world projects will use the results to target their reliability enhancement to achieve high quality for the developed software system.

The system is a software quality modeling tool and not a statistical package.

1.3 Definitions, acronyms, and abbreviations

1.3.1 Definitions

Project: A project is the main object of the modeling environment, it holds the property of the data and the modeling technique.

Experiment: Experiments are part of a project; each experiment allows defining the values of the parameters of the technique associated with the project.

Run: A run is the smallest entity of the modeling environment. A run is associated with a single combination of modeling parameters.

Average absolute error: Prediction model’s performance indicator, see section 3.2.5.3.6

Average relative error: Prediction model’s performance indicator see, section 3.2.5.3.6

Dependent variable: A quality factor to be predicted by the software quality model. It should provide an insight of the module’s quality. The number of faults in a module is an example of dependent variables.

Independent variable: The independent variables are the software metrics collected early in the lifecycle of the product. They are used by the prediction models to predict the dependent variable.

Response variable: See dependent variable.

Instance: An instance in a dataset corresponds to the measurements related to a module, source file or other entities. They comprise the dependent and independent variables.

Cost ratio: 
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 is the associated cost with a Type I misclassification and 
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 is the cost associated with a type II misclassification.
Predictors: See independent variables.

Green components: Describe the status of a component in a three group classification. They represent a normal evolution and are easy to maintain and modify.
Yellow components: Describe the status of a component in a three group classification. They are candidates for specific directed actions to avoid future problems.
Red components: Describe the status of a component in a three group classification. A red component is difficult and costly to maintain. They are no longer candidates for reengineering; they need reengineering.

Type R_G: Misclassifying a Red module as Green.
Type R_Y: Misclassifying a Red module as Yellow.
Type Y_G: Misclassifying a Yellow module as Green.
Type Y_R: Misclassifying a Yellow module as Red.
Type G_Y: Misclassifying a Green module as Yellow.
Type G_R: Misclassifying a Green module as Red.

Software reliability: The probability of execution without failure for some specified interval, called the mission time.

Software fault: The defect in the program that causes failure when executed. It is a developer-oriented concept.

Software failure: The departure of program behavior during execution from user requirements. It is a user-oriented concept.

Module-Order Model: Its objective is to achieve robust predictions of the relative quantity of each module, especially those with the highest risks. It has an underlying quantitative software quality model that is used to predict the rank-order of modules according to a quality factor, such as a measure of reliability.

Case-Based Reasoning (CBR): A technique that seeks to answer new problems by identifying similar "cases" from the past. It is a part of the computational intelligence field focusing on automating reasoning processes. 

Case-Based Reasoning system: A software quality prediction model using Case-Base Reasoning technique.

Two group Case-Based Reasoning: This is a classification technique using two data clusters and computing a distance to those clusters to classify instances.

Three group Case-Based Reasoning: This is a three group classification model which uses the two group classification model three times to partition the instances in three classes (Green, Yellow, Red).

Principal Components Analysis (PCA): A statistical technique for transforming collinear independent variables into orthogonal independent variables, and for reducing the number of variables without losing significant variance.

Type I misclassifications: Assign modules that are actually not fault-prone to the fault-prone group.

Type II misclassifications: Assign modules that are actually fault-prone to the not fault-prone group.

Fit data set (or training data set): This data is used to estimate parameters of a model.

Test data set (or target data set or evaluation data set): This data is used to evaluate model accuracy.

Software module: Smallest entity of the software program for which software metrics were collected.

Software-quality classification model: Can predict which modules will be considered fault-prone, or not, based on software metrics.

Fault-prone module: A module that is likely to have many faults.

Software product metric: A measure of an attribute of a software product.

Software process metric: A measure of an attribute of a module's development process history.

Software quality factor: A measure of software quality.

Software quality model: A model that predicts a software quality factor or a quality class.

Domain metric: A principal component when the underlying variables are software metrics.

Case study: A research technique where you identify key factors that may affect the outcome of an activity and then document the activity: its inputs, constraints, resources and outputs.

Threshold: Minimum value of faults for a module to be considered fault-prone. If the number of faults is strictly lower than the threshold, the module is not fault-prone.

1.3.2 Acronyms

SMART: Software Analysis and Reliability Toolkit. This is the system described in this document

ESEL: Empirical Software Engineering Laboratory.

FAU: Florida Atlantic University

CBR: Case-based reasoning

MOM: Module-order model

GUI: Graphical User Interface

TBD: To be determined, describes a requirement that needs to be determined

AAE: Average Absolute Error

ARE: Average Relative Error

SDAE: Standard Deviation of the Absolute Error

SDRE: Standard Deviation of the Relative Error

Abbreviations

Type I: A type I misclassification

Type II: A type II misclassification

1.4 References

	IEEE Std 830-1993
	IEEE Recommended Practice for Software Requirements Specifications

	IEEE Std 1233-1998
	IEEE Guide for Developing System Requirements Specifications


1.5 System overview

The system will include a user-friendly GUI in a Win32 operating system environment. All the operations will be performed from the user interface and the results will be displayed and stored in several different formats.

General system description

1.6 System context

The system is a software quality-modeling tool for research and real world projects.

Users include students performing research at the ESEL laboratory with large-scale empirical case studies and practitioners wishing to have an early insight at the quality of their software system at the early stage of the development lifecycle.

The system uses independent variables collected early in the lifecycle to output a quantitative prediction, a class or a predictive ranking.

The data is provided directly by the user. The output will be provided directly to the user without any interaction with other systems.

1.7 System modes and states

We can identify two system modes:

Research: Researchers at the ESEL laboratory or in a company validate a model and its methodology using a case study.

Real world project: In this case the practitioner has already selected the model and the parameters and applies it to a current project to produce an early insight of the quality of the software system he is engineering.

1.8 Major system capabilities

1.8.1 Data management

This capability allows the users to import the data used by the models. This includes import, pre-processing, and selection.

1.8.2 Modeling

1.8.2.1 CBR

This modeling technique uses CBR to predict a quantitative value of the dependent variable for prediction or classification.

1.8.2.2 CBR with two group clustering

This modeling technique uses CBR and clustering to build two class classification models.

1.8.2.3 CBR with three group clustering

This modeling technique uses CBR and clustering to build three class classification models.

1.8.2.4 Module-Order Model

This modeling technique performs a relative ranking of the modules according  to a quality factor.

1.8.2.5 Batch processing

This functionality will allow users (especially researchers) to perform extensive empirical work by allowing the system to build models with varying parameters in an automated process.

1.8.3  Results

This capability includes tabular, text based and graphical presentations of the modeling results.

1.9 Major system conditions

TBD.

1.10 Major system constraints

The system has to run in a WIN32 environment. Because the system is a modeling tool, the correctness of the results is the major constraint of the system. It should also be able to run on Pentium II or higher models workstations.

1.11 User characteristics

The system will have two categories of users: researchers and practitioners.

Researchers will perform large-scale empirical case studies to evaluate modeling techniques and methodologies using data form large real-world software systems.

Practitioners will be using the system to gain an early insight of the quality of the software system under development.

1.12 Assumption and dependencies

TBD

1.13 Operational scenarios

We will define two operational scenarios: one for research, one for practitioners.

1.13.1 Research

In order to evaluate a software quality modeling technique, a researcher is going to use an empirical case study. Using data from past projects, the researcher will evaluate the modeling techniques and attempt to find the optimal parameters for the model. The evaluation of the techniques is then performed on a test data set.

1.13.2 Practitioner

A practitioner will use a model selected with the parameters advised by the analyst or researcher. The practitioner’s objective is to gain an early insight of the quality of a project under development. Using the modeling results, the practitioner can then target the quality improvement efforts to the modules that need it most.

Specific Requirements

1.14 External interface requirements

1.14.1 User interfaces

All operations performed by the users (researchers and practitioners) will be performed using the GUI. The system will not provide any command line mode.

1.14.2 Hardware interfaces

The system does not provide any hardware interfaces.

1.14.3 Software interfaces

The system should provide database connectivity (see data management section later).

1.14.4 Communications interfaces

The system does not provide any communication interfaces.

1.15 System Features

1.15.1 Data Management

1.15.1.1 Purpose of the feature

This feature will allow the user to load the data necessary to fit and test the future software quality models. User should be able to use several different formats to load the data. Typically this data is historical data from past projects and is a set of dependent and independent variables. The system should be able to handle numeric values (integer, floats) and categorical data (class, Boolean).

The system should provide (when available) the label (name, abbreviation) for each variable (dependent and independent).

The system should perform error-checking on the files to determine the consistency and prompt error messages when necessary.

In addition the system shall allow the user to select the variables s/he wants to use, typically a subset of the available independent variables and select the dependent variable for modeling.

The supported formats are Microsoft Excel, csv, arff, and tab separated.

A database connection is also to be provided by the system.

1.15.1.2 Stimulus/Response sequence

The stimulus is the request by the user through the GUI to load a dataset to fit or test the future models. The response sequence should allow the user to:

· Select the desired format

· Attempt to load the data and error checking

· View the results

· Obtain statistics for each variable

· Pre-process the data

· Select the dependent and the independent variables

· Validate the settings above

1.15.1.3 Associated functional requirements

1.15.1.3.1 File formats

The supported formats are Microsoft Excel, csv, arff, and tab separated.

1.15.1.3.1.1 Microsoft Excel

This format will allow the user to import datasets prepared using Microsoft Excel.

The format is the following:
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where:

· Cell A1 contains the comments for the data set

· Cell B1 contains the number of variables in the data set

· Cell C1 contains the number of instances in the data set

· Line 2 contains the labels for each variable

· Line 3 contains the type of data: int, float, categorical

Columns below the type of data contain the values for each instance. A line contains all the variables for a single instance.

1.15.1.3.1.2 CSV files

This format will allow users to import data separated by commas.

The format is the following:

Comment,5,7

Label1,Label2,Label3,Label4,Label5

int,"cat{nfp,fp}",int,float,"cat{yes,no}"

0,nfp,1618,0.5,yes

5,fp,51,0.258,no

1,nfp,3135,1.987,no

3,fp,1651,135.22,yes

0,nfp,16161,23,yes

0,nfp,4161,1,yes

2,fp,68161,47.8,yes

where:

· Line 1 contains the comments for the dataset followed by the number of variables in the data set followed by the number of instances in the data set.

· Line 2 contains the labels for each variable.

· Line 3 contains the type of data: int, float, or categorical.

· Lines below the type of data contain the values for each instance. A line contains all the variables for a single instance.

ARFF files

This format will allow users to import data presented in the ARFF format.

The format is the following:

% This is a comment

@relation example

@attribute Label1 real

@attribute Label2 class {nfp,fp}

@attribute Label3 real

@attribute Label4 real

@attribute Label5 class {yes,no}

@data

0,nfp,1618,0.5,yes

5,fp,51,0.258,no

1,nfp,3135,1.987,no

3,fp,1651,135.22,yes

0,nfp,16161,23,yes

0,nfp,4161,1,yes

2,fp,68161,47.8,yes

where:

Lines preceded by a “%” are comments.

The line preceded by “@relation” indicates the name of the file (here, example.arff).

Lines preceded by a “@attribute” define the name and type of each attribute.

“@data” indicates that all the following lines hold the data for the variables defined in the header.

Lines below contain the values for each instance. A line contains all the variables for a single instance, and a comma separates each variable.

Tab separated files

This format will allow users to import data separated by tabulations. It has the same structure as the csv file, except that commas are replaced by tabulations.

The format is the following:

Comment
5
7



Label 1
Label 2
Label 3
Label 4
Label 5

int
"cat{nfp,fp}"
int
float
"cat{yes,no}"

0
nfp
1618
0.5
yes

5
fp
51
0.258
no

1
nfp
3135
1.987
no

3
fp
1651
135.22
yes

0
nfp
16161
23
yes

0
nfp
4161
1
yes

2
fp
68161
47.8
yes

where:

· Line 1 contains the comments for the dataset followed by the number of variables in the dataset followed by the number of instances in the dataset.

· Line 2 contains the labels for each variable.

· Line 3 contains the type of data: int, float, or categorical.

· Lines below the type of data contain the values for each instance. A line contains all the variables for a single instance.

1.15.1.3.2 Database Connectivity

TBD

Error-checking

The system should perform the following checks and prompt the adequate error message.

	Check
	Error message

	Check the number of instances 
by comparing it to the number provided in the file
	"Number of instances does not match"

	Check the number of variables 
by comparing it to the number provided in the file
	"Number of variables does not match"

	Check the type of data for each variable 
and compare with the type provided in the file
	"Invalid type of data"

	Check uniqueness of each label
	"Multiple label definitions"


1.15.1.3.3 Data Visualization

The system should allow the user to view the imported data in a tabular mode and scroll if necessary:

The tabular form should be the following:

	Label 1
	Label 2
	Label 3
	Label 4
	Label 5

	0
	nfp
	1618
	0.5
	yes

	5
	fp
	51
	0.258
	no

	1
	nfp
	3135
	1.987
	no

	3
	Fp
	1651
	135.22
	yes

	0
	Nfp
	16161
	23
	yes

	0
	Nfp
	4161
	1
	Yes

	2
	Fp
	68161
	47.8
	Yes


1.15.1.3.4 Statistics for Variables

The system should provide for each variable the following statistics:

Numeric:

· Minimum

· Maximum

· Mean

· Standard deviation

Categorical:

· A count for each category

In addition the system should provide the distribution of the data with respect to a selected dependent variable.

1.15.1.3.5 Data pre-processing

The system should allow the user to apply the following techniques (filters) to the data:

Normalization:

We used Min-max normalization. Min-max normalization is a linear transformation on the original data. Suppose 
[image: image5.wmf]A

min

and 
[image: image6.wmf]A

max

 are the minimum and maximum values of an attribute 
[image: image7.wmf]A

. Min-max normalization maps a value 
[image: image8.wmf]i

x

 of 
[image: image9.wmf]A

 to 
[image: image10.wmf]i

x

¢

 in the range 
[image: image11.wmf]]

max

_

,

min

_

[

A

A

new

new

 by computing


[image: image12.wmf].

min

_

)

min

_

max

_

(

min

max

min

A

A

A

A

A

A

i

i

new

new

new

x

x

+

-

-

-

=

¢


Standardization:

Standardization is a method that allows all metrics to use the same unit of measure.   For each metric, 
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Data selection

1.15.1.3.5.1 Selecting variables

The user should be allowed to select the independent variables s/he wants to use for modeling as well as the dependent variable s/he wants to predict.

1.15.1.3.5.2 Selecting datasets

The user should then be able to select which datasets should be used as fit or test data sets.

1.15.1.3.6 Threshold selection

The user should be able to select the threshold that will be used by the software quality models for classification to determine the class of a module based on the threshold value for the dependent variable.

1.15.1.3.7 Validate settings

The system should provide the user with a summary of the data and prompt her/him to accept or reject the settings.

The summary should include:

Number of instances in the data

List of independent variable selected

Dependent variable selected

Filters used (none, normalization, standardization)

1.15.2 Modeling environment

1.15.2.1 Purpose of the feature

This feature allows the user to set his modeling environment. The modeling is made of a project that may include several experiments, which may include several runs.
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1.15.2.2 Stimulus/Response sequence

The user is required to define the project environment, including the data management and the modeling technique.

The user then selects the experiments s/he wants to perform by choosing the parameters for the selected models.

The user performs the runs for the experiments.

1.15.2.3 Associated functional requirements

1.15.2.3.1 Project

A project should be unique for each session of the system. A project should be identified by:

· Its name

· The author

· Comments

Each project is attached to a single data management process and a selected modeling technique.

1.15.2.3.2 Experiment

Within a project the user may decide to perform series of experiments using the data and the modeling technique while varying the parameters. The user may perform up to 20 experiments within a project. The upper limit of 20 will ensure that the user cannot put to many experiments into a single project. Too many experiments in a single project would make it hard to find a specific experiment later.

1.15.2.3.3 Runs

Within an experiment the system should be able to perform a number of runs defined by the parameters (example 10 runs if the users selects 10 different numbers of nearest neighbors in Case-Based Reasoning).

1.15.3 Software Quality Models

1.15.3.1 Purpose of the feature

This feature is to allow the user to build and evaluate software quality models based on a modeling technique. According to the modeling technique the user should be able to define the set of parameters for the selected model.

Modeling techniques include multiple linear regression (MLR), Case-Based Reasoning (CBR), CBR with two group clustering, CBR with three group clustering and Module-Order Model (MOM).

The description and definitions of each software quality model follows in the following system features.

1.15.3.2 Stimulus/Response sequence

The stimulus occurs after user has performed all the data management activities. S/He is then required to create an experiment: by:

· Selecting the desired modeling technique

· Set the parameters for the selected modeling technique

· Validate the selected parameters

· Run the experiments

· View the results

· Save the results

1.15.4 Multiple Linear Regression

A multiple linear regression model expresses the response variable as a linear function of the independent variables:
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, the actual value of the dependent variable.

The system will require the user to provide the weights for each independent variable. Independent variable that should not be included are given a weight of zero.

1.15.5 Case Based Reasoning

1.15.5.1 Purpose of the feature

Case-Based Reasoning is a type of modeling methodology that is based on automated reasoning processes.  It is an attractive method to implement because it is based on intuitive human reasoning.  As a result, CBR methods are very easy to use, and the results are easy to understand and interpret.  CBR has been used successfully in areas such as software cost estimation, software reuse, and software design. Case-Based Reasoning will be used for both prediction and classification.

1.15.5.2  Stimulus/Response sequence

The stimulus occurs after the user selects CBR as the modeling technique in the previous step. S/He is then required to set the parameters to run the model. The sequence of actions goes as:

· Set the parameters for the selected modeling technique

· Validate the selected parameters

· Run the experiments

· View the results

· Save the results

1.15.5.3 Associated functional requirements

1.15.5.3.1 Selecting a similarity function

The system should allow the user to select the desired similarity function to be used by the CBR algorithm.

The similarity function is used to calculate the distance, dij, from the current case, xi, to each case in the case library, cj.

The system should then provide the following similarity measures.

1.15.5.3.1.1 Absolute difference distance

This distance is also known as City-Block Distance or Manhattan Distance.  It is calculated by taking the weighted sum of the absolute value of the difference in independent variables between the current case and a past case.  The user provides the weights, and the absolute value is taken because the direction of the difference in distance is irrelevant.  This distance is primarily used for quantitative attributes.  The following is the equation for Absolute Difference Distance:
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m is the number of independent variables, and
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 is the weight of the kth independent variable.

1.15.5.3.1.2 Euclidean distance


This distance views the independent variables as dimensions within an 

m-dimensional space, with m being the number of independent variables.  A current case is represented as a point within this space.  The distance is calculated by taking the weighted distance between a current case and a past case within this space.  Again, the user of the model provides the weights, and this distance is also commonly used when the dataset contains quantitative attributes.  The following is the equation for Euclidean Distance:
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1.15.5.3.1.3 Mahalonobis distance

This distance measure is an alternative to the Euclidean Distance.  It is used when the independent variables are highly correlated.  Mahalonobis Distance is a very attractive similarity function to implement because 

(1) it can explicitly account for the correlation among the independent variables, and 

(2) the independent variables do not need to be standardized or normalized. 

In cases where the variances of the independent variables are one and are uncorrelated, the Mahalonobis Distance is simply the Euclidean Distance squared.  The following is the equation for Mahalonobis Distance:
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 means transpose, and S is the variance-covariance matrix of the independent variables over the entire case library.  S-1 is its inverse.

1.15.5.3.1.3.1 Variance-Covariance Matrix

A Variance-Covariance matrix 
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 can be represented as follows: 
[image: image33.png]LSRN ey
e @) e
s= 0 I :

c@n c@n) wee c@d)




where 
[image: image34.wmf])

,

(

j

i

c

 is the covariance between 
[image: image35.wmf]i

x

 and 
[image: image36.wmf]j

x

 (
[image: image37.wmf]j

i

¹

).

1.15.5.3.2 Selecting the number of cases

The system should allow the user to select the number of cases to be used by the solution algorithm.

The cases with the smallest distances are of primary interest.  Let N be the complete set of nearest neighbors, which is the set of cases contained within the fit dataset that are most similar to the current case, xi.  The number of cases, 
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, represents the number of cases to be selected out of N for analysis and prediction.  During the model development, the user can experiment with various
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n

values in order to reach an optimum number for the model. The user should be allowed to import the values using a flat text file.

1.15.5.3.3 Selecting the cost ratios

The cost ratio is defined as CI/CII where CI is the cost of a Type I misclassification, and CII is the cost of a Type II misclassification. Classification algorithms use the cost ratio to determine the class of the instances.

The system should allow the user to set a range of cost ratios, s/he wants to experiment to determine the preferred value. User should be able to import the list of cost ratios using a flat text file.
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Selecting a solution algorithm for prediction

The system should allow the user to select the desired solution algorithm for prediction. A solution algorithm is used in prediction models to estimate the actual value of the dependent variable(s).  The solution algorithms will include unweighted average and Inverse-Distance Weighted Average.

1.15.5.3.3.1 Unweighted average

This algorithm estimates the value of the dependent variable(s), 
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, for the current case by taking the average of the dependent variable(s) of the closest 
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 cases from the case library.  The following is the equation for Unweighted Average:
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1.15.5.3.3.2 Inverse-Distance Weighted Average

This algorithm uses the distance measures between the current case and the closest 
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cases in the case library as weights in a weighted average.  Because a smaller distance indicates a better match, a normalized inverse distance weights each case in the nearest neighbors set, 
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.  The case from the case library that is most similar to the current case will yield the largest weight.  This of course, will be a significant factor in the predicted value of the dependent variable(s).  The following are the equations used for:

Inverse-Distance Weighted Average:
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Selecting a classification method

The system should allow the user to select among the following methods and procedures: Threshold classification, data clustering and majority voting.

1.15.5.3.3.3 Threshold classification

The observations should be classified based upon whether the value of the dependent variable exceeds the threshold set by the user.  Therefore, the class of an observation can be determined by the following:  

Class  =  
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where y is the value of the dependent variable.

1.15.5.3.3.4 Data clustering

The case library is partitioned into clusters according to the actual class of each case (based on the selected threshold).  The distances to the clusters are then computed for the current case.  The current case’s classification is then determined by comparing the ratio of the average of these distances to the cost ratio.  

For an unclassified case, xi, let dnfp(xi) be the average distance to the not fault-prone nearest neighbor cases, and let dfp(xi) be the average distance to the fault-prone nearest neighbor cases.  The following is our proposed generalized classification rule for Data Clustering:

Class(xi) =  
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1.15.5.3.3.5 Majority voting

Majority Voting chooses the 
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cases from the nearest neighbor set, N, to determine the classification of the current case.  Since a majority consensus is needed, an odd number of cases is required.  The probability of classification as either fault-prone or not fault-prone, for instance, would depend on the percentage of cases within 
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 that are (1) fault-prone and (2) not fault-prone.  These percentages would represent the probability of the current case being fault-prone and not fault-prone, respectively.  The classification of the current case would then depend on whether or not the ratio of these probabilities exceeds a constant c, which is chosen empirically.  The following is our generalized classification rule for Majority Voting:

Class(xi) =  
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 is the probability that the current/target case is not fault-prone, and 
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 is the probability that the current/target case is fault-prone.

1.15.5.3.4 Evaluating the prediction

For prediction models, the statistics used are the average absolute error, AAE, and the average relative error, ARE.  For classification models, the statistics used are the Type I misclassification rate and the Type II misclassification rate.

The following are the equations used for  AAE and ARE: 
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1.15.5.3.5 Evaluating the classification

The misclassification rates are determined by assessing the actual classifications. The system determines the number of cases that are fault-prone and the number of cases that are not fault-prone.  The cases that were misclassified as well as the misclassification rates are determined. The misclassification rates are inversely related so when experiments are performed on the cost ratio, and the Type I misclassification rate increases, then the Type II misclassification rate decreases.  Inversely, if the Type II misclassification rate increases as the cost ratio changes, then the Type I misclassification rate decreases.  Changes in the cost ratio can have a significant effect on the model chosen.

1.15.6 Case-Based reasoning with three group clustering

1.15.6.1 Purpose of the feature

CBR with three group clustering allows to classify software modules in three groups (green, yellow, red) depending on their relative quality.

1.15.6.2 Stimulus/Response sequence

The stimulus occurs after the user has selected CBR with three group clustering as the modeling technique in the previous steps. S/He is then required to set the parameters to run the model. The sequence of actions goes as:

· Set the parameters for the selected modeling technique.

· Validate the selected parameters.

· Run the experiments.

· View the results.

· Save the results.

1.15.6.3 Associated functional requirement

1.15.6.3.1 Selecting a similarity function

The system should allow the user to select the desired similarity function to be used by the CBR algorithm.

The similarity function is used to calculate the distance, dij, from the current case, xi, to each of the cases in the case library, cj.

The system should provide the following similarity measures: absolute difference, Euclidean distance and Mahalonobis distance. These similarity measures are described in section 3.2.5.3.1.

1.15.6.3.2 Selecting the number of cases

The system should allow the user to select the number of cases to be used by the solution algorithm.

The cases with the smallest distances are of primary interest.  Let N be the complete set of nearest neighbors, which is the set of cases contained within the fit data set that are most similar to the current case, xi.  The number of cases, 
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, represents the number to be selected out of N for analysis and prediction.  During the model development, the user can experiment with various
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values in order to reach an optimum number for the model.

Algorithm for three group classification

The system should implement the following algorithm for three group classification.

According to the values of the quality factor, the case library is partitioned into three groups: Green, Yellow, Red.

For each new case, compute the distance of each module to the Green and Red Groups using the average distance to the cases in each group. The selected similarity function will be the same all along.

Using the following classification rule classify the cases in two groups called  Test - I and Test - II.
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 represent the average distance to the group of Green and Red cases. 
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 is the cost of a type_GR error, 
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For each case in the Test-I group, compute the distance to the cases in the Green and Yellow group using the same similarity function as in the previous steps. We then use the following classification rule:
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where 
[image: image67.wmf]Green

d

 and 
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 represent the average distance to the group of Green and Yellow cases. 
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 is the cost of a type_GY error, 
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 is the cost of a type_YG error. The Test – Green group represents the modules classified as green within the Test – I dataset.

For each case in the Test-II group compute the distance to the cases in the Yellow and Red group using the same similarity function as in the previous step. We then use the following classification rule:
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where 
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 represent the average distance to the group of Yellow and Red cases. 
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 is the cost of a type_RY error, 
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 is the cost of a type_YR error. The Test – Red group holds the modules classified as Red in the test dataset.

Merge the groups Yellow-I and Yellow-II to obtain the final Yellow Group for the test dataset.
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Compute the misclassification rates for the 6 misclassification types:

Type R_G: Misclassifying a Red module as Green.
Type R_Y: Misclassifying a Red module as Yellow.
Type Y_G: Misclassifying a Yellow module as Green.
Type Y_R: Misclassifying a Yellow module as Red.
Type G_Y: Misclassifying a Green module as Yellow.
Type G_R: Misclassifying a Green module as Red.

1.15.6.3.3 Setting the cost ratios

The system should allow the user to set the three cost ratios (
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) or to use a unique cost for all cost ratios, 
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. Those cost ratios are modeling cost ratios and may not represent actual cost ratios for a specific project.

1.15.7 Module-Order Model (MOM)

1.15.7.1 Purpose of the feature

A Module-Order Model predicts the relative quality of each module by ranking them according to a quality factor. It comprises the three following components.

· An underlying software quality prediction model.

· A ranking of modules according to a quality factor predicted by the underlying model.

· A procedure for evaluating the accuracy of the ranking.

The system is to implement all the components described above.

1.15.7.2 Associated functional requirement

1.15.7.2.1 Underlying software quality prediction model

Every software quality prediction model is a function of a vector of independent variables, 
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The system should allow the user to use the predictions of an experiment of the software quality models included in the system (MLR and CBR) or allow the user to import predictions from another modeling technique. The import is to be performed by the mean of a flat text file.
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1.15.7.2.2 Result ranking
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Cutoff percentiles

The system should allow the user to select the cutoff points for which the Module-Order Model is to be evaluated. Those cutoff points cover management options for the last module to be enhanced by a software quality process.

1.15.7.2.3 Performance evaluation

For each cutoff percentile value of interest, 
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Let 
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 be the total number of actual faults in the test data set. The system should compute the percentage of faults accounted for by each ranking, namely, 
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The system should also compute the model performance, 
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1.15.8 Batch processing

1.15.8.1 Purpose of the feature

Because of the extensive empirical work to be performed with the system, the user should be able to use batch processing to run series of experiments without requiring repetitive actions. The system should allow to batch process series of related experiments.

1.15.8.2 Stimulus/Response sequence

For Case-Based Reasoning, the user should be able to select a set of number of nearest neighbors and a set of cost ratios. The system should then perform all the experiments and provide the output.

1.15.8.3 Example

The user selects the following set of nearest neighbors {10,11,12} and the following set of cost ratios {1,1.2,1.4,1.6,1.8,2.0,2.2,2.4,2.6,2.8}.

The system should batch process all the modeling and provide the final results:

Project: 

Time: 8:34:16 10-29-2001

Model: Case-Based Reasoning (CBR)

Case Library: Fit (807 modules)

Target Data Set: Test (404 modules)

Threshold of Case Library:   1.000

Threshold of Target Data Set:   1.000

Number of metrics: 8 (0 used)

Case Similarity Function: Euclidean Distance

Case Selection Algorithm: Unweighted Average

Number of Cases: 10

Stadardize metrics?: no

--------------------------------------------------------------------------------

scale fac.    Type I         Type II          AAE     ARE     SDAE    SDRE    overall

  1.000  25.000(  9.259%)  39.000( 29.104%)   1.087   0.352   3.571   0.620  15.842%

  1.200  28.000( 10.370%)  34.000( 25.373%)   1.108   0.407   3.436   0.751  15.347%

  1.400  32.000( 11.852%)  29.000( 21.642%)   1.197   0.473   3.351   0.882  15.099%

  1.600  36.000( 13.333%)  21.000( 15.672%)   1.312   0.545   3.332   1.015  14.109%

  1.800  40.000( 14.815%)  18.000( 13.433%)   1.432   0.619   3.385   1.149  14.356%

  2.000  51.000( 18.889%)  17.000( 12.687%)   1.568   0.694   3.502   1.283  16.832%

  2.200  51.000( 18.889%)  17.000( 12.687%)   1.730   0.772   3.671   1.417  16.832%

  2.400  51.000( 18.889%)  17.000( 12.687%)   1.899   0.852   3.890   1.552  16.832%

  2.600  63.000( 23.333%)  11.000(  8.209%)   2.078   0.933   4.151   1.686  18.317%

  2.800  63.000( 23.333%)  11.000(  8.209%)   2.275   1.015   4.438   1.820  18.317%

Number of Cases: 11

Stadardize metrics?: no

--------------------------------------------------------------------------------

scale fac.    Type I         Type II          AAE     ARE     SDAE    SDRE    overall

  1.000  30.000( 11.111%)  41.000( 30.597%)   1.108   0.365   3.550   0.620  17.574%

  1.200  31.000( 11.481%)  36.000( 26.866%)   1.131   0.421   3.420   0.753  16.584%

  1.400  36.000( 13.333%)  27.000( 20.149%)   1.199   0.486   3.352   0.886  15.594%

  1.600  43.000( 15.926%)  21.000( 15.672%)   1.308   0.558   3.349   1.019  15.842%

  1.800  43.000( 15.926%)  21.000( 15.672%)   1.430   0.632   3.418   1.153  15.842%

  2.000  50.000( 18.519%)  18.000( 13.433%)   1.572   0.709   3.551   1.288  16.832%

  2.200  61.000( 22.593%)  15.000( 11.194%)   1.731   0.788   3.741   1.423  18.812%

  2.400  61.000( 22.593%)  15.000( 11.194%)   1.908   0.869   3.976   1.557  18.812%

  2.600  61.000( 22.593%)  15.000( 11.194%)   2.092   0.952   4.253   1.692  18.812%

  2.800  69.000( 25.556%)  11.000(  8.209%)   2.289   1.035   4.559   1.826  19.802%

Number of Cases: 12

Stadardize metrics?: no

--------------------------------------------------------------------------------

scale fac.    Type I         Type II          AAE     ARE     SDAE    SDRE    overall

  1.000  30.000( 11.111%)  43.000( 32.090%)   1.118   0.379   3.526   0.621  18.069%

  1.200  33.000( 12.222%)  38.000( 28.358%)   1.138   0.436   3.391   0.754  17.574%

  1.400  35.000( 12.963%)  31.000( 23.134%)   1.200   0.502   3.319   0.888  16.337%

  1.600  43.000( 15.926%)  23.000( 17.164%)   1.303   0.575   3.312   1.022  16.337%

  1.800  52.000( 19.259%)  19.000( 14.179%)   1.441   0.652   3.370   1.156  17.574%

  2.000  54.000( 20.000%)  18.000( 13.433%)   1.589   0.731   3.496   1.291  17.822%

  2.200  60.000( 22.222%)  16.000( 11.940%)   1.748   0.811   3.682   1.425  18.812%

  2.400  60.000( 22.222%)  16.000( 11.940%)   1.922   0.894   3.916   1.560  18.812%

  2.600  69.000( 25.556%)  14.000( 10.448%)   2.109   0.979   4.188   1.694  20.545%

  2.800  69.000( 25.556%)  14.000( 10.448%)   2.303   1.064   4.495   1.829  20.545%

1.15.9 Output

1.15.9.1 Purpose of the feature

The purpose of the feature is to provide the user with a variety of outputs to visualize, analyze, interpret, and save the results. 

1.15.9.2 Stimulus/Response sequence

We assume here that the user has already completed all the steps preparing the experiment(s). The sequence of events goes as follow.

· The system requires the user to run the experiment(s).

· The system runs the experiment(s).

· The system displays the output in the desired format.

· The user requires the system to save the output of the experiment(s).

1.15.9.3 Associated functional requirements

1.15.9.3.1 Text output

The text output is model dependent; the outputs differ according to the modeling methodology and purpose (classification, prediction).

1.15.9.3.1.1 Case-Based Reasoning

In Case-Based Reasoning for each pair (number of nearest neighbors, and cost ratio), the system should provide the following type of results (here, we performed CBR with 10,11, and 12 nearest neighbors). Note that Case-Based Reasoning provides both the prediction results as well as the classification results (based on the selected threshold).

Project: 

Time: 8:34:16 10-29-2001

Model: Case-Based Reasoning (CBR)

Case Library: Fit (807 modules)

Target Data Set: Test (404 modules)

Threshold of Case Library:   1.000

Threshold of Target Data Set:   1.000

Number of metrics: 8 (0 used)

Case Similarity Function: Euclidean Distance

Case Selection Algorithm: Unweighted Average

Number of Cases: 10

Stadardize metrics?: no

--------------------------------------------------------------------------------

scale fac.    Type I         Type II          AAE     ARE     SDAE    SDRE    overall

  1.000  25.000(  9.259%)  39.000( 29.104%)   1.087   0.352   3.571   0.620  15.842%

  1.200  28.000( 10.370%)  34.000( 25.373%)   1.108   0.407   3.436   0.751  15.347%

  1.400  32.000( 11.852%)  29.000( 21.642%)   1.197   0.473   3.351   0.882  15.099%

  1.600  36.000( 13.333%)  21.000( 15.672%)   1.312   0.545   3.332   1.015  14.109%

  1.800  40.000( 14.815%)  18.000( 13.433%)   1.432   0.619   3.385   1.149  14.356%

  2.000  51.000( 18.889%)  17.000( 12.687%)   1.568   0.694   3.502   1.283  16.832%

  2.200  51.000( 18.889%)  17.000( 12.687%)   1.730   0.772   3.671   1.417  16.832%

  2.400  51.000( 18.889%)  17.000( 12.687%)   1.899   0.852   3.890   1.552  16.832%

  2.600  63.000( 23.333%)  11.000(  8.209%)   2.078   0.933   4.151   1.686  18.317%

  2.800  63.000( 23.333%)  11.000(  8.209%)   2.275   1.015   4.438   1.820  18.317%

Number of Cases: 11

Stadardize metrics?: no

--------------------------------------------------------------------------------

scale fac.    Type I         Type II          AAE     ARE     SDAE    SDRE    overall

  1.000  30.000( 11.111%)  41.000( 30.597%)   1.108   0.365   3.550   0.620  17.574%

  1.200  31.000( 11.481%)  36.000( 26.866%)   1.131   0.421   3.420   0.753  16.584%

  1.400  36.000( 13.333%)  27.000( 20.149%)   1.199   0.486   3.352   0.886  15.594%

  1.600  43.000( 15.926%)  21.000( 15.672%)   1.308   0.558   3.349   1.019  15.842%

  1.800  43.000( 15.926%)  21.000( 15.672%)   1.430   0.632   3.418   1.153  15.842%

  2.000  50.000( 18.519%)  18.000( 13.433%)   1.572   0.709   3.551   1.288  16.832%

  2.200  61.000( 22.593%)  15.000( 11.194%)   1.731   0.788   3.741   1.423  18.812%

  2.400  61.000( 22.593%)  15.000( 11.194%)   1.908   0.869   3.976   1.557  18.812%

  2.600  61.000( 22.593%)  15.000( 11.194%)   2.092   0.952   4.253   1.692  18.812%

  2.800  69.000( 25.556%)  11.000(  8.209%)   2.289   1.035   4.559   1.826  19.802%

Number of Cases: 12

Stadardize metrics?: no

--------------------------------------------------------------------------------

scale fac.    Type I         Type II          AAE     ARE     SDAE    SDRE    overall

  1.000  30.000( 11.111%)  43.000( 32.090%)   1.118   0.379   3.526   0.621  18.069%

  1.200  33.000( 12.222%)  38.000( 28.358%)   1.138   0.436   3.391   0.754  17.574%

  1.400  35.000( 12.963%)  31.000( 23.134%)   1.200   0.502   3.319   0.888  16.337%

  1.600  43.000( 15.926%)  23.000( 17.164%)   1.303   0.575   3.312   1.022  16.337%

  1.800  52.000( 19.259%)  19.000( 14.179%)   1.441   0.652   3.370   1.156  17.574%

  2.000  54.000( 20.000%)  18.000( 13.433%)   1.589   0.731   3.496   1.291  17.822%

  2.200  60.000( 22.222%)  16.000( 11.940%)   1.748   0.811   3.682   1.425  18.812%

  2.400  60.000( 22.222%)  16.000( 11.940%)   1.922   0.894   3.916   1.560  18.812%

  2.600  69.000( 25.556%)  14.000( 10.448%)   2.109   0.979   4.188   1.694  20.545%

  2.800  69.000( 25.556%)  14.000( 10.448%)   2.303   1.064   4.495   1.829  20.545%

In addition the user should be able to view the quantitative prediction of the dependent variable. The value for each line corresponding to each instance in the test data set.
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1.15.9.3.1.2 CBR with two group clustering

The output has exactly the same format and constraints as a traditional CBR.

1.15.9.3.1.3 CBR with three group clustering

In Case-Based reasoning, for each pair (number of nearest neighbors, cost ratio), the system should provide the following type of results (here we performed CBR with 10,11 and 12 nearest neighbors. Note that Case-Based Reasoning provides both the prediction results as well as the classification results (based on the selected threshold).

Project: 

Time: 8:51:59 10-29-2001

Model: Case-Based Reasoning (CBR) with Data Clustering

Case Library: Fit (807 modules)

Target Data Set: Test (404 modules)

Threshold of Case Library:   1.000

Threshold of Target Data Set:   1.000

Number of metrics: 8 (0 used)

Case Similarity Function: Euclidean Distance

Case Selection Algorithm: Unweighted Average

Number of Cases: 10

Outliers Removed?: no

Stadardize metrics?: no

--------------------------------------------------------------------------------

C.R.   Num_R   Type_RG     Type_RY     Num_Y     Type_YG     Type_YR     Num_G   Type_GY     Type_GR   overall

0.10  45   0( 0.00%)   0( 0.00%)   9   2( 2.25%)  78(87.64%)  99  45(16.67%) 126(46.67%) 62.13%

0.20  45   0( 0.00%)   0( 0.00%)  16   2( 2.25%)  71(79.78%) 118  75(27.78%)  77(28.52%) 55.69%

0.30  44   0( 0.00%)   1( 2.22%)  28   2( 2.25%)  59(66.29%) 142  67(24.81%)  61(22.59%) 47.03%

0.40  44   0( 0.00%)   1( 2.22%)  33   4( 4.49%)  52(58.43%) 163  63(23.33%)  44(16.30%) 40.59%

0.50  43   0( 0.00%)   2( 4.44%)  41   7( 7.87%)  41(46.07%) 187  49(18.15%)  34(12.59%) 32.92%

0.60  43   0( 0.00%)   2( 4.44%)  48   9(10.11%)  32(35.96%) 199  44(16.30%)  27(10.00%) 28.22%

0.70  39   1( 2.22%)   5(11.11%)  54  12(13.48%)  23(25.84%) 214  35(12.96%)  21( 7.78%) 24.01%

0.80  36   1( 2.22%)   8(17.78%)  53  17(19.10%)  19(21.35%) 235  22( 8.15%)  13( 4.81%) 19.80%

0.90  34   2( 4.44%)   9(20.00%)  51  22(24.72%)  16(17.98%) 248  13( 4.81%)   9( 3.33%) 17.57%

1.00  26   8(17.78%)  11(24.44%)  45  34(38.20%)  10(11.24%) 257  10( 3.70%)   3( 1.11%) 18.81%

In addition the system should provide the user with in individual classification of each instance of the test data set:

Project: 

Time: 8:50:1 10-29-2001

Model: Case-Based Reasoning (CBR) with Data Clustering

Case Library: Fit (807 modules)

Target Data Set: Test (404 modules)

Threshold of Case Library:   1.000

Threshold of Target Data Set:   1.000

Number of metrics: 8 (0 used)

Case Similarity Function: Euclidean Distance

Case Selection Algorithm: Unweighted Average

Number of Cases: 10

Outliers Removed?: no

Stadardize metrics?: no

--------------------------------------------------------------------------------

Time of Run: 1
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Module-Order Model

We assume here that the user has already set the experiments (data, cutoff points, etc.). The data is provided using an external prediction, inputting it and comparing it to the values in the fit or test data set.

Project: 

Time: 8:58:7 10-29-2001

Model: Module Order Model (MOM)

Target Data Set: Test (404 modules)

Threshold of Target Data Set:   1.000

Number of metrics: 8 (0 used)

Averaging Function: 0.5

   Threshold        C1      C2      C3      C4      C5      C6      C7      C8

   5% (  20 obs)  56.837  46.293  81.449   0.000   0.000  85.075  14.925 100.000

  10% (  40 obs)  71.499  59.473  83.180  12.500   1.852  73.881  26.119  87.500

  15% (  61 obs)  82.702  69.852  84.462  13.115   2.963  60.448  39.552  86.885

  20% (  81 obs)  90.280  80.725  89.416  12.346   3.704  47.015  52.985  87.654

  25% ( 101 obs)  94.563  87.150  92.160  15.842   5.926  36.567  63.433  84.158

  30% ( 121 obs)  97.858  91.433  93.434  16.529   7.407  24.627  75.373  83.471

  35% ( 141 obs) 100.000  93.904  93.904  21.277  11.111  17.164  82.836  78.723

  40% ( 162 obs) 100.000  97.199  97.199  25.309  15.185   9.701  90.299  74.691

  45% ( 182 obs) 100.000  97.694  97.694  32.418  21.852   8.209  91.791  67.582

  50% ( 202 obs) 100.000  98.517  98.517  37.624  28.148   5.970  94.030  62.376

  55% ( 222 obs) 100.000  99.176  99.176  41.892  34.444   3.731  96.269  58.108

  60% ( 242 obs) 100.000 100.000 100.000  44.628  40.000   0.000 100.000  55.372

  65% ( 263 obs) 100.000 100.000 100.000  49.049  47.778   0.000 100.000  50.951

  70% ( 283 obs) 100.000 100.000 100.000  52.650  55.185   0.000 100.000  47.350

  75% ( 303 obs) 100.000 100.000 100.000  55.776  62.593   0.000 100.000  44.224

  80% ( 323 obs) 100.000 100.000 100.000  58.514  70.000   0.000 100.000  41.486

  85% ( 343 obs) 100.000 100.000 100.000  60.933  77.407   0.000 100.000  39.067

  90% ( 364 obs) 100.000 100.000 100.000  63.187  85.185   0.000 100.000  36.813

  95% ( 384 obs) 100.000 100.000 100.000  65.104  92.593   0.000 100.000  34.896

 100% ( 404 obs) 100.000 100.000 100.000  66.832 100.000   0.000 100.000  33.168

AAE =   1.090

ARE =   0.286

where C1 corresponds to 
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, C4 to the model’s inefficiency, C5 to the Type I misclassification rate, C6 to the Type II misclassification rate, C7 to the model effectiveness and C8 to the model’s efficiency.

1.15.9.3.2 Printer output

Every text output should be printable.

1.15.9.3.3 Graphical output

Graphical outputs are model dependent.

1.15.9.3.3.1 Classification models

The graphical output should include a graph showing the evolution of the Type I and Type II errors as a function of cost ratios:
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Module-Order Models

The graphical outputs should include the Alberg and performance diagram for each Module-Order Model:
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[image: image107.wmf]Performance diagram 

75

80

85

90

95

100

5

10

15

20

25

30

Modules

Model performance

CBR

Poisson

Zip


1.15.9.3.4 Export the output

TBD: Export should include the Microsoft Excel format.

1.15.10 Help system

1.15.10.1 Purpose of the feature

The system should provide the user with a context sensitive help describing each feature of the system. Context sensitive implies that the relevant page is displayed when the user requests help. For example, if the user is setting the parameters for a particular modeling technique the page describing these parameters should be displayed if he requires help.

1.15.10.2 Stimulus/Response sequence

The stimulus is the request for help by the user through the GUI. The response should be the following.

Determine the relevant page in the help system, if not available send to main page of the help system.

Display the page.

1.15.10.3 Associated functional requirements

1.15.10.3.1 Format

The help system will use the Microsoft HTML help format.

1.15.10.3.2 Tool

The help will be implemented using Microsoft HTML help Workshop.

Aspect

At this time the only screen shot available was from a French product.
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1.15.10.3.3 Table of content

The Help file should include a table of content. Content is TBD.

1.15.10.3.4 Index

The help file should include an index. Content is TBD.

1.15.10.3.5 Known problems and bugs

The help file should include a section describing the known issues, bugs and problems in the current version.

2 System interfaces

TBD

3 Appendixes

3.1 Priority tables

The following priority table describes the different priorities for each feature of the requirement and specification document. These priorities will enable the development team to prioritize the effort and the tasks.

A priority 1 feature should be included in the first version of the software completed by May 1st 2002. A priority 2 feature, is a feature that should be included in the final version delivered to NASA IV&V by September 30th 2002. Finally a priority 3 feature should be included but no timeline is defined. For each section the subsections have the priority of the super section unless specified otherwise. 

3.1.1 Data management

	Feature
	Section
	Priority

	Excel import
	3.2.1.3.1.1
	2

	CSV import
	3.2.1.3.1.2
	1

	ARFF files
	3.2.1.3.1.3
	2

	Tab separated files
	3.2.1.3.1.4
	1

	Data base connectivity
	3.2.1.3.2
	3

	Error Checking
	3.2.1.3.3
	1

	Data visualization
	3.2.1.3.4
	1

	Variable statistics
	3.2.1.3.5
	1

	Data pre-processing
	3.2.1.3.6
	1

	Data Selection
	3.2.1.3.7
	1

	Threshold Selection
	3.2.1.3.8
	1

	Validate Settings
	3.2.1.3.9
	1


Software Quality Models

	Multiple Linear Regression
	3.2.4
	1

	CBR
	3.2.5
	1

	Similarity functions
	3.2.5.1
	1

	Number of nearest cases
	3.2.5.3.2
	1

	Cost ratio selection
	3.2.5.3.3
	1

	Solution algorithms
	3.2.5.3.4
	1

	Classification methods
	3.2.5.3.5
	1

	Model evaluation
	3.2.5.3.6
	1

	CBR three group
	3.2.6
	1

	Cost ratio selection, three separate cost rations
	3.2.6.3.4
	2

	MOM
	3.2.7
	1

	Batch processing
	3.2.8
	2


3.1.2 Output

	Text output
	3.2.9.3.1
	1

	Printer output
	3.2.9.3.2
	1

	Graphical output
	3.2.9.3.3
	3

	Excel export
	3.2.9.3.4
	2


3.1.3 Miscellaneous

	Help System
	3.2.10
	1
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		Data Split1

		threshold		Actual		CBR		Poisson		Zip

		5		56.837		46.293		49.588		50.412

		10		71.499		59.473		62.109		64.086

		15		82.702		69.852		70.511		70.181

		20		90.28		80.725		75.124		75.124

		25		94.563		87.15		76.112		76.442

		30		97.858		91.433		77.1		80.395

		35		100		93.904		79.901		81.219

		40		100		97.199		81.878		81.549

		45		100		97.694		82.702		83.196

		50		100		98.517		85.008		83.855

		55		100		99.176		86.491		84.679

		60		100		100		89.127		85.502

		65		100		100		90.61		87.479

		70		100		100		90.61		91.928

		75		100		100		90.61		95.058

		80		100		100		93.081		95.058

		85		100		100		94.563		95.058

		90		100		100		97.199		95.058

		95		100		100		98.847		95.717

		100		100		100		100		100

		Data Split 2

		threshold		Actual		CBR		Poisson		Zip

		5		56.931		48.185		47.525		48.185

		10		71.617		59.901		58.911		55.281

		15		82.673		67.492		64.521		67.327

		20		90.099		76.403		70.297		71.452

		25		94.554		82.508		74.422		74.587

		30		97.855		88.119		77.228		78.713

		35		100		90.594		78.383		79.868

		40		100		95.38		79.538		81.353

		45		100		97.36		79.703		84.158

		50		100		98.185		80.033		84.653

		55		100		99.835		80.198		84.983

		60		100		100		83.168		87.954

		65		100		100		87.459		89.439

		70		100		100		89.604		89.769

		75		100		100		89.604		92.739

		80		100		100		89.604		92.739

		85		100		100		92.739		92.739

		90		100		100		92.904		93.894

		95		100		100		98.35		93.894

		100		100		100		100		100

		Data Split 3

		threshold		Actual		CBR		Poisson		Zip

		5		57.212		51.54		47.002		49.271

		10		71.637		63.533		62.399		64.182

		15		82.658		73.42		68.071		68.72

		20		90.276		80.875		72.609		71.799

		25		94.652		84.441		75.527		74.23

		30		97.893		88.006		76.823		77.147

		35		100		92.058		78.12		78.768

		40		100		94.814		78.768		79.903

		45		100		95.624		78.93		82.334

		50		100		96.11		81.686		82.982

		55		100		97.569		84.765		83.468

		60		100		98.055		89.303		83.793

		65		100		98.217		91.248		87.358

		70		100		98.865		93.193		89.951

		75		100		99.514		93.193		95.624

		80		100		99.514		93.193		96.434

		85		100		99.514		94.003		96.434

		90		100		99.514		94.489		96.434

		95		100		100		97.731		96.434

		100		100		100		100		100

		Data Split 4

		threshold		Actual		CBR		Poisson		Zip

		5		62.778		55.694		57.778		55.972

		10		75.417		65.833		69.444		66.528

		15		84.861		76.944		73.889		73.889

		20		91.389		80.694		76.25		76.944

		25		95.139		84.583		78.056		79.028

		30		97.917		88.056		80.833		81.806

		35		100		94.444		82.083		83.889

		40		100		97.222		82.361		83.889

		45		100		98.194		82.917		85.139

		50		100		98.75		83.75		85.278

		55		100		99.167		84.167		86.667

		60		100		99.722		86.806		87.639

		65		100		100		88.611		89.306

		70		100		100		93.333		90.417

		75		100		100		93.472		94.444

		80		100		100		93.472		94.861

		85		100		100		94.167		94.861

		90		100		100		94.583		94.861

		95		100		100		98.472		96.111

		100		100		100		100		100

		Data Split 5

		threshold		Actual		CBR		Poisson		Zip

		5		56.081		45.777		47.128		47.128

		10		71.115		61.655		59.459		59.122

		15		82.601		71.115		63.007		69.764

		20		90.203		76.351		73.311		74.155

		25		94.595		81.757		77.534		76.52

		30		97.973		84.797		78.885		79.73

		35		100		88.176		80.405		81.081

		40		100		90.034		81.419		82.264

		45		100		93.074		82.095		83.784

		50		100		94.426		82.601		84.797

		55		100		94.764		86.655		85.811

		60		100		95.777		88.682		86.149

		65		100		97.128		91.047		89.02

		70		100		98.48		93.75		92.061

		75		100		99.155		93.919		94.764

		80		100		99.155		93.919		96.115

		85		100		99.155		93.919		96.115

		90		100		99.493		94.595		96.115

		95		100		100		97.804		96.284

		100		100		100		100		100

		Data Split 6

		threshold		Actual		CBR		Poisson		Zip

		5		57.283		47.463		49.264		50.245

		10		71.849		61.375		61.702		61.538

		15		82.979		72.34		69.722		70.376

		20		90.507		80.687		72.995		73.159

		25		94.599		86.252		74.959		74.304

		30		97.872		91.162		76.432		76.432

		35		100		95.254		78.723		77.578

		40		100		96.072		79.378		80.196

		45		100		97.545		80.033		83.47

		50		100		97.709		82.324		83.961

		55		100		100		82.979		84.452

		60		100		100		86.579		84.943

		65		100		100		88.707		88.216

		70		100		100		92.144		90.016

		75		100		100		92.471		93.781

		80		100		100		92.471		93.781

		85		100		100		92.471		93.781

		90		100		100		93.29		93.781

		95		100		100		97.709		94.763

		100		100		100		100		100

		Data Split 7

		threshold		Actual		CBR		Poisson		Zip

		5		61.516		54.956		58.017		57.434

		10		74.781		69.679		66.764		66.91

		15		84.548		77.405		72.595		70.845

		20		91.254		82.945		75.364		76.093

		25		95.19		87.901		78.134		78.28

		30		98.105		90.233		81.341		81.195

		35		100		93.003		82.653		83.382

		40		100		96.21		82.799		83.965

		45		100		96.793		82.945		84.402

		50		100		97.813		83.09		85.423

		55		100		97.959		83.819		85.86

		60		100		99.125		86.735		89.213

		65		100		99.708		89.067		91.983

		70		100		100		94.898		92.566

		75		100		100		94.898		96.064

		80		100		100		94.898		97.522

		85		100		100		96.501		97.522

		90		100		100		96.647		97.959

		95		100		100		98.105		97.959

		100		100		100		100		100

		Data Split 8

		threshold		Actual		CBR		Poisson		Zip

		5		57.945		44.462		47.512		48.475

		10		72.231		58.909		59.872		59.39

		15		82.986		69.663		68.86		70.465

		20		90.369		81.38		73.997		76.083

		25		94.543		85.875		78.17		77.528

		30		97.753		89.567		80.417		80.578

		35		100		92.456		82.022		82.665

		40		100		94.864		82.986		83.307

		45		100		95.666		83.628		86.356

		50		100		97.592		84.912		87.319

		55		100		98.395		84.912		88.443

		60		100		100		86.838		89.085

		65		100		100		89.246		90.53

		70		100		100		91.172		91.172

		75		100		100		95.024		95.024

		80		100		100		95.185		95.827

		85		100		100		95.185		95.827

		90		100		100		95.185		96.469

		95		100		100		96.629		96.469

		100		100		100		100		100

		Data Split 9

		threshold		Actual		CBR		Poisson		Zip

		5		60.475		51.709		57.207		57.652

		10		73.997		68.945		66.419		66.716

		15		84.101		76.82		71.917		71.471

		20		91.085		84.25		75.78		75.632

		25		95.097		89.45		77.712		78.306

		30		98.068		91.679		80.684		81.575

		35		100		94.205		81.575		81.872

		40		100		95.988		81.872		82.169

		45		100		97.028		81.872		82.467

		50		100		97.92		83.21		84.101

		55		100		98.811		84.101		84.547

		60		100		98.811		86.33		85.29

		65		100		98.811		87.073		87.37

		70		100		98.811		91.976		89.747

		75		100		98.811		92.719		94.354

		80		100		99.406		92.719		94.502

		85		100		99.406		92.868		94.502

		90		100		99.554		93.462		94.502

		95		100		99.703		98.217		97.177

		100		100		100		100		100

		Data Split 10

		threshold		Actual		CBR		Poisson		Zip

		5		56.757		44.595		48.311		48.311

		10		71.622		62.838		62.838		60.642

		15		82.939		69.932		68.243		67.399

		20		90.034		77.196		71.115		71.791

		25		94.088		85.304		73.818		72.804

		30		97.466		89.189		75.845		75.845

		35		100		91.723		78.885		78.041

		40		100		94.426		79.223		81.926

		45		100		96.115		80.068		83.784

		50		100		98.142		81.419		84.459

		55		100		99.155		81.757		85.642

		60		100		100		85.642		85.811

		65		100		100		88.851		88.682

		70		100		100		91.047		90.541

		75		100		100		91.385		93.75

		80		100		100		91.385		93.919

		85		100		100		91.385		93.919

		90		100		100		91.723		93.919

		95		100		100		98.311		94.088

		100		100		100		100		100

		Data Split 11

		threshold		Actual		CBR		Poisson		Zip

		5		56.6		45.7		50.3		51.6

		10		71.1		63.4		60.8		58.7

		15		82.8		74.9		66.4		67.2

		20		90.7		81.8		69.5		71.6

		25		95.1		87.4		72.6		73.0

		30		98.4		91.5		75.4		75.6

		35		100.0		95.6		75.7		77.5

		40		100.0		96.1		77.4		77.7

		45		100.0		97.7		78.4		80.3

		50		100.0		98.5		79.8		84.6

		55		100.0		98.7		84.8		85.9

		60		100.0		99.2		85.9		86.7

		65		100.0		99.2		89.2		89.2

		70		100.0		99.5		91.1		92.5

		75		100.0		99.5		91.1		93.0

		80		100.0		99.5		91.1		95.4

		85		100.0		99.5		91.3		99.0

		90		100.0		99.7		93.0		99.0

		95		100.0		100.0		99.3		99.3

		100		100.0		100.0		100.0		100.0

		Data Split 12

		threshold		Actual		CBR		Poisson		Zip

		5		62.396		48.468		51.253		49.861

		10		75.209		66.295		61.421		61.421

		15		84.54		74.095		66.017		69.081

		20		90.947		81.337		67.967		73.677

		25		94.986		87.744		70.752		78.691

		30		97.772		90.669		73.12		79.666

		35		100		93.733		73.398		81.755

		40		100		95.125		74.513		85.933

		45		100		96.657		74.93		87.326

		50		100		97.911		77.855		88.579

		55		100		98.468		80.78		89.136

		60		100		98.747		82.451		90.529

		65		100		99.304		83.844		93.454

		70		100		99.721		83.983		94.29

		75		100		99.721		84.262		96.379

		80		100		99.861		84.262		97.075

		85		100		99.861		88.579		97.075

		90		100		99.861		89.415		97.632

		95		100		100		92.897		97.772

		100		100		100		100		100

		Data Split 13

		threshold		Actual		CBR		Poisson		Zip

		5		56.478		46.512		47.01		48.007

		10		71.262		61.296		57.475		56.146

		15		82.392		70.598		68.605		67.94

		20		89.867		77.243		71.927		74.585

		25		94.518		82.558		73.754		76.578

		30		97.841		88.372		78.073		79.568

		35		100		93.854		78.405		81.894

		40		100		96.678		82.392		83.223

		45		100		97.674		83.887		83.721

		50		100		98.505		84.219		84.551

		55		100		98.837		85.382		84.551

		60		100		99.668		87.375		84.718

		65		100		100		89.701		87.542

		70		100		100		89.701		89.369

		75		100		100		89.701		93.522

		80		100		100		90.532		93.688

		85		100		100		92.691		93.688

		90		100		100		97.841		93.688

		95		100		100		99.169		95.017

		100		100		100		100		100

		Data Split 14

		threshold		Actual		CBR		Poisson		Zip

		5		60.317		47.46		53.492		53.492

		10		74.762		61.111		67.302		65.714

		15		84.762		75.238		73.492		72.698

		20		91.429		81.746		77.143		78.571

		25		94.921		89.206		78.889		81.746

		30		98.095		91.429		82.381		83.175

		35		100		94.603		82.857		84.127

		40		100		95.873		83.81		85.714

		45		100		96.667		83.81		86.508

		50		100		97.619		85.556		87.937

		55		100		97.937		86.349		89.683

		60		100		98.254		88.095		90.952

		65		100		98.73		92.063		92.063

		70		100		99.048		93.016		93.651

		75		100		99.365		95.714		96.032

		80		100		99.365		95.873		96.508

		85		100		99.365		95.873		97.46

		90		100		99.683		96.032		98.095

		95		100		100		98.73		98.095

		100		100		100		100		100

		Data Split 15

		threshold		Actual		CBR		Poisson		Zip

		5		58.842		43.975		49.296		49.609

		10		72.926		58.842		59.468		58.998

		15		83.881		67.762		63.224		66.98

		20		91.393		76.995		72.144		72.926

		25		95.305		82.003		75.587		74.961

		30		98.435		86.854		78.247		78.247

		35		100		91.706		80.282		81.534

		40		100		95.775		81.221		82.316

		45		100		96.088		81.221		84.038

		50		100		98.122		82.16		84.507

		55		100		100		86.385		84.82

		60		100		100		90.141		85.133

		65		100		100		91.08		88.106

		70		100		100		92.488		90.141

		75		100		100		92.488		94.992

		80		100		100		92.488		94.992

		85		100		100		93.271		94.992

		90		100		100		93.74		94.992

		95		100		100		98.122		95.618

		100		100		100		100		100

		Data Split 16

		threshold		Actual		CBR		Poisson		Zip

		5		53.411		46.922		47.92		47.255

		10		69.384		61.564		59.567		58.902

		15		81.032		69.717		64.559		65.391

		20		89.684		77.205		67.72		70.216

		25		94.176		80.865		73.544		73.877

		30		97.504		89.85		75.374		76.705

		35		100		93.677		76.872		77.371

		40		100		96.839		77.87		79.7

		45		100		98.502		78.369		82.196

		50		100		98.669		79.201		82.862

		55		100		99.667		81.531		83.527

		60		100		100		84.359		83.527

		65		100		100		88.353		86.356

		70		100		100		92.512		88.852

		75		100		100		93.344		93.344

		80		100		100		93.344		93.344

		85		100		100		93.344		93.344

		90		100		100		93.344		93.344

		95		100		100		95.008		95.008

		100		100		100		100		100

		Data Split 17

		threshold		Actual		CBR		Poisson		Zip

		5		58.294		44.708		49.447		49.605

		10		72.512		61.769		63.191		62.401

		15		83.096		74.408		69.194		69.51

		20		89.731		82.464		71.248		72.196

		25		93.997		86.888		74.882		75.987

		30		97.156		89.415		77.251		79.147

		35		100		90.837		79.305		80.411

		40		100		95.103		80.411		81.991

		45		100		95.893		81.043		83.096

		50		100		96.682		82.306		84.044

		55		100		98.262		85.782		85.466

		60		100		99.368		86.888		85.624

		65		100		99.368		90.363		88.784

		70		100		99.684		90.521		91.153

		75		100		99.684		91.943		93.997

		80		100		99.684		91.943		94.155

		85		100		99.684		92.575		94.155

		90		100		99.684		94.945		94.155

		95		100		100		99.368		96.367

		100		100		100		100		100

		Data Split 18

		threshold		Actual		CBR		Poisson		Zip

		5		55.461		47.099		50.853		51.706

		10		70.307		66.382		61.604		61.945

		15		82.082		75.256		66.382		68.259

		20		89.932		80.887		72.526		71.502

		25		94.369		85.495		74.744		74.232

		30		97.782		91.297		76.109		76.792

		35		100		95.051		76.962		77.474

		40		100		96.928		77.133		79.01

		45		100		97.952		77.816		80.034

		50		100		99.147		77.986		80.205

		55		100		99.659		80.034		81.57

		60		100		100		82.082		82.082

		65		100		100		86.519		83.106

		70		100		100		91.468		90.785

		75		100		100		92.833		92.833

		80		100		100		92.833		92.833

		85		100		100		92.833		93.345

		90		100		100		92.833		93.345

		95		100		100		96.246		95.392

		100		100		100		100		100

		Data Split 19

		threshold		Actual		CBR		Poisson		Zip

		5		61.618		40.441		42.941		48.971

		10		74.853		62.794		63.529		61.618

		15		85.441		72.941		70.882		72.353

		20		91.618		80.441		74.706		76.324

		25		95.294		86.324		78.382		77.206

		30		98.235		90		80		78.971

		35		100		91.912		81.176		79.559

		40		100		93.971		81.176		81.912

		45		100		94.265		83.971		84.265

		50		100		95.588		87.059		85.735

		55		100		99.118		88.529		86.765

		60		100		100		90.588		87.647

		65		100		100		93.088		90

		70		100		100		93.824		91.029

		75		100		100		93.824		92.5

		80		100		100		93.824		95.294

		85		100		100		94.412		96.176

		90		100		100		98.382		96.176

		95		100		100		98.971		96.176

		100		100		100		100		100

		Data Split 20

		threshold		Actual		CBR		Poisson		Zip

		5		62.709		59.497		58.799		60.196

		10		75.838		69.413		67.598		66.201

		15		84.777		77.374		74.302		74.441

		20		91.62		83.24		76.676		78.073

		25		95.81		87.43		79.33		80.726

		30		98.603		91.62		80.866		81.564

		35		100		94.134		82.263		82.263

		40		100		95.95		82.402		83.939

		45		100		97.486		83.101		86.034

		50		100		98.883		83.52		86.732

		55		100		99.302		84.218		87.43

		60		100		99.581		86.034		89.385

		65		100		99.721		89.804		90.642

		70		100		99.721		92.179		93.156

		75		100		99.86		93.855		94.274

		80		100		99.86		93.855		94.832

		85		100		99.86		93.855		94.832

		90		100		99.86		94.274		98.184

		95		100		100		94.832		98.184

		100		100		100		100		100

		Data Split 21

		threshold		Actual		CBR		Poisson		Zip

		5		58.548		48.411		45.386		52.648

		10		71.861		59.304		65.961		66.566

		15		82.905		71.256		72.315		72.315

		20		90.62		80.938		75.189		76.248

		25		95.31		85.628		76.853		77.307

		30		98.336		89.713		78.064		80.484

		35		100		93.495		80.635		82.148

		40		100		95.31		81.392		82.753

		45		100		95.764		82.753		84.72

		50		100		96.974		86.384		85.477

		55		100		97.277		87.292		86.384

		60		100		100		88.805		86.384

		65		100		100		91.225		88.956

		70		100		100		91.528		90.166

		75		100		100		91.528		93.646

		80		100		100		91.982		94.705

		85		100		100		92.89		94.705

		90		100		100		98.033		94.705

		95		100		100		98.941		96.218

		100		100		100		100		100

		Data Split 22

		threshold		Actual		CBR		Poisson		Zip

		5.0		61.7		53.5		51.3		51.4

		10.0		74.6		66.2		62.1		63.2

		15.0		83.9		77.1		69.1		71.0

		20.0		90.2		81.5		71.4		76.7

		25.0		94.2		85.4		73.2		78.3

		30.0		97.0		88.7		78.9		80.0

		35.0		99.7		91.2		79.0		81.4

		40.0		100.0		94.5		80.0		82.9

		45.0		100.0		95.3		80.3		84.1

		50.0		100.0		97.2		81.1		85.9

		55.0		100.0		99.4		83.2		87.2

		60.0		100.0		100.0		87.2		88.6

		65.0		100.0		100.0		89.5		91.2

		70.0		100.0		100.0		89.9		91.7

		75.0		100.0		100.0		89.9		95.2

		80.0		100.0		100.0		90.2		95.2

		85.0		100.0		100.0		90.2		95.2

		90.0		100.0		100.0		93.1		98.6

		95.0		100.0		100.0		97.9		98.6

		100.0		100.0		100.0		100.0		100.0

		Data Split 23

		threshold		Actual		CBR		Poisson		Zip

		5		57.686		45.642		41.838		48.811

		10		72.425		63.074		60.697		62.599

		15		83.201		71.632		68.78		70.84

		20		90.333		77.971		74.643		73.059

		25		94.453		86.054		77.338		77.655

		30		97.623		90.016		79.398		80.19

		35		100		94.136		80.666		82.726

		40		100		96.355		84.311		83.994

		45		100		97.464		85.42		84.786

		50		100		98.415		85.42		86.529

		55		100		99.525		87.322		86.846

		60		100		100		89.382		87.005

		65		100		100		92.235		89.065

		70		100		100		93.027		91.442

		75		100		100		93.027		92.393

		80		100		100		93.185		95.563

		85		100		100		93.978		95.563

		90		100		100		97.623		95.563

		95		100		100		98.891		96.672

		100		100		100		100		100

		Data Split 24

		threshold		Actual		CBR		Poisson		Zip

		5		53.954		40.422		46.924		45.694

		10		69.772		57.118		59.402		55.36

		15		81.898		66.081		66.432		64.675

		20		90.158		75.747		70.65		70.65

		25		94.552		83.48		71.178		74.165

		30		98.067		87.17		75.22		74.692

		35		100		92.794		76.977		78.559

		40		100		94.025		78.032		79.438

		45		100		95.255		78.383		81.371

		50		100		98.418		78.735		82.074

		55		100		99.297		82.425		83.304

		60		100		100		84.886		86.995

		65		100		100		88.049		89.631

		70		100		100		91.037		93.146

		75		100		100		91.388		94.025

		80		100		100		91.388		97.012

		85		100		100		91.388		97.012

		90		100		100		91.564		97.715

		95		100		100		96.661		99.824

		100		100		100		100		100

		Data Split 25

		threshold		Actual		CBR		Poisson		Zip

		5		58.444		49.503		48.51		48.51

		10		72.682		58.775		60.265		60.927

		15		83.775		67.384		67.384		68.377

		20		91.556		78.974		72.517		75.497

		25		95.53		84.603		75.497		77.815

		30		98.841		91.391		79.801		79.636

		35		100		95.033		81.623		80.795

		40		100		96.358		81.623		81.126

		45		100		96.854		82.45		83.113

		50		100		97.02		82.947		83.775

		55		100		99.834		83.94		85.099

		60		100		100		87.086		85.596

		65		100		100		90.397		87.086

		70		100		100		92.053		92.053

		75		100		100		92.053		93.046

		80		100		100		92.053		93.212

		85		100		100		92.053		93.212

		90		100		100		92.219		93.212

		95		100		100		97.682		95.861

		100		100		100		100		100

		Data Split 26

		threshold		Actual		CBR		Poisson		Zip

		5		53.078		40.599		46.922		47.587

		10		68.885		57.072		57.737		57.571

		15		80.699		66.057		66.722		66.389

		20		88.353		76.206		69.717		70.383

		25		93.344		82.363		73.378		72.546

		30		96.672		85.524		75.374		76.539

		35		100		89.517		77.704		79.201

		40		100		93.677		78.203		81.032

		45		100		94.842		80.033		82.03

		50		100		98.502		80.532		83.028

		55		100		100		80.532		83.361

		60		100		100		82.196		83.527

		65		100		100		85.191		84.359

		70		100		100		89.684		87.521

		75		100		100		93.844		91.015

		80		100		100		94.01		94.509

		85		100		100		94.01		94.509

		90		100		100		94.01		94.509

		95		100		100		96.672		95.507

		100		100		100		100		100

		Data Split 27

		threshold		Actual		CBR		Poisson		Zip

		5		61.29		51.882		50.269		51.344

		10		73.656		65.457		63.441		65.323

		15		83.065		76.075		67.876		72.177

		20		89.919		82.527		74.328		74.597

		25		94.624		86.559		76.613		78.091

		30		97.312		88.978		79.301		80.242

		35		100		92.07		79.704		81.72

		40		100		96.64		79.973		82.258

		45		100		97.043		81.183		84.677

		50		100		98.253		82.527		84.946

		55		100		98.253		85.753		86.29

		60		100		98.522		86.022		86.425

		65		100		98.522		90.054		89.247

		70		100		98.522		90.86		92.07

		75		100		99.059		90.86		94.892

		80		100		99.059		90.86		95.027

		85		100		99.059		91.801		95.027

		90		100		99.194		95.43		95.027

		95		100		99.731		98.253		96.774

		100		100		100		100		100

		Data Split 28

		threshold		Actual		CBR		Poisson		Zip

		5		57.327		52.013		52.657		52.657

		10		71.82		62.963		61.836		63.124

		15		83.092		73.591		70.531		71.498

		20		90.499		81.965		74.557		75.845

		25		94.686		88.406		77.456		77.134

		30		97.907		91.787		78.422		78.744

		35		100		94.364		80.354		81.32

		40		100		96.135		81.965		83.253

		45		100		96.94		82.448		83.414

		50		100		98.39		82.77		84.541

		55		100		98.712		82.77		85.024

		60		100		98.712		85.346		85.346

		65		100		98.873		88.567		87.279

		70		100		99.517		92.593		89.05

		75		100		99.517		94.525		93.881

		80		100		99.517		94.525		94.525

		85		100		99.517		94.525		94.525

		90		100		99.517		94.525		94.525

		95		100		100		96.779		96.296

		100		100		100		100		100

		Data Split 29

		threshold		Actual		CBR		Poisson		Zip

		5		60.823		43.293		45.579		52.134

		10		74.695		64.634		66.006		67.226

		15		84.756		77.439		74.695		73.476

		20		91.463		83.384		76.372		77.591

		25		95.122		88.872		78.811		79.268

		30		98.171		91.768		79.573		81.402

		35		100		94.055		81.707		83.384

		40		100		96.646		83.079		83.994

		45		100		97.713		85.823		84.756

		50		100		98.323		85.823		87.652

		55		100		99.085		87.348		87.652

		60		100		99.543		89.329		87.652

		65		100		99.543		92.226		88.11

		70		100		99.695		92.53		92.53

		75		100		99.695		92.53		94.512

		80		100		99.695		92.53		95.579

		85		100		99.695		94.055		95.579

		90		100		99.695		95.274		95.579

		95		100		100		98.628		95.579

		100		100		100		100		100

		Data Split 30

		threshold		Actual		CBR		Poisson		Zip

		5		60.309		50.21		52.875		51.052

		10		73.212		65.778		65.638		63.114

		15		83.029		73.773		70.547		70.687

		20		90.463		81.066		72.511		72.651

		25		94.951		85.554		73.633		76.017

		30		97.756		89.06		76.438		79.383

		35		100		92.567		80.084		82.328

		40		100		94.53		80.785		83.731

		45		100		94.951		81.206		84.712

		50		100		98.177		81.487		85.835

		55		100		100		82.749		86.957

		60		100		100		83.731		87.938

		65		100		100		89.341		89.06

		70		100		100		90.323		90.884

		75		100		100		90.884		93.969

		80		100		100		90.884		93.969

		85		100		100		92.426		93.969

		90		100		100		93.548		93.969

		95		100		100		100		97.475

		100		100		100		100		100

		Data Split 31

		threshold		Actual		CBR		Poisson		Zip

		5		57.895		48.772		48.07		49.474

		10		72.982		65.614		60.877		62.281

		15		84.211		75.088		67.368		68.947

		20		91.228		82.105		70.702		71.754

		25		94.912		86.491		74.561		74.737

		30		98.421		89.825		76.14		76.14

		35		100		92.632		78.246		76.667

		40		100		94.561		81.579		79.825

		45		100		97.895		84.035		80.526

		50		100		98.947		85.614		81.579

		55		100		99.298		86.491		82.281

		60		100		99.649		88.246		86.842

		65		100		99.649		91.228		90.351

		70		100		99.649		91.404		91.93

		75		100		99.649		91.404		95.965

		80		100		99.649		91.579		98.07

		85		100		99.649		94.211		98.07

		90		100		99.649		95.789		98.07

		95		100		99.825		98.246		98.07

		100		100		100		100		100

		Data Split 32

		threshold		Actual		CBR		Poisson		Zip

		5		56.564		47.65		49.433		50.243

		10		71.313		63.857		60.778		60.292

		15		82.334		73.582		66.775		69.854

		20		89.789		80.713		71.313		73.096

		25		94.327		85.575		73.258		75.365

		30		97.569		90.6		77.147		77.472

		35		100		92.869		77.472		77.958

		40		100		95.3		78.606		78.606

		45		100		96.921		79.417		81.848

		50		100		98.217		79.417		82.01

		55		100		100		80.551		82.172

		60		100		100		84.603		84.441

		65		100		100		86.548		88.331

		70		100		100		88.169		89.465

		75		100		100		88.817		92.545

		80		100		100		90.6		92.707

		85		100		100		91.734		92.707

		90		100		100		92.545		92.707

		95		100		100		98.865		95.462

		100		100		100		100		100

		Data Split 33

		threshold		Actual		CBR		Poisson		Zip

		5		61.127		55.202		37.139		54.335

		10		73.988		64.306		60.838		63.439

		15		84.249		72.832		64.884		69.798

		20		90.896		80.491		72.254		73.266

		25		94.798		85.983		77.312		76.445

		30		97.688		89.017		79.191		78.613

		35		100		92.052		79.769		81.214

		40		100		95.665		80.636		82.37

		45		100		96.821		81.647		82.803

		50		100		97.688		83.671		84.393

		55		100		98.988		86.994		84.682

		60		100		99.422		88.15		88.439

		65		100		99.422		89.884		91.763

		70		100		99.422		91.908		91.908

		75		100		99.422		96.532		96.243

		80		100		99.566		96.532		97.688

		85		100		99.711		96.532		97.688

		90		100		99.855		97.399		98.699

		95		100		100		99.566		98.699

		100		100		100		100		100

		Data Split 34

		threshold		Actual		CBR		Poisson		Zip

		5		56.706		44.822		48.727		49.576

		10		72.156		61.46		61.46		60.102

		15		83.531		74.873		71.138		71.647

		20		91.171		80.985		74.703		76.57

		25		95.416		87.097		76.061		77.929

		30		98.812		92.19		78.608		81.324

		35		100		94.397		80.475		83.022

		40		100		96.095		80.645		83.192

		45		100		96.604		81.494		85.739

		50		100		96.944		83.362		86.418

		55		100		97.114		84.72		86.757

		60		100		98.302		87.436		86.927

		65		100		100		89.983		89.643

		70		100		100		91.851		90.153

		75		100		100		92.869		93.039

		80		100		100		92.869		93.718

		85		100		100		92.869		93.718

		90		100		100		93.039		93.718

		95		100		100		98.472		95.076

		100		100		100		100		100

		Data Split 35

		threshold		Actual		CBR		Poisson		Zip

		5		54.1		46.1		43.9		44.2

		10		69.3		59.2		57.9		60.3

		15		81.2		71.2		64.9		65.6

		20		89.5		81.9		70.1		70.8

		25		94.3		86.0		72.0		72.7

		30		97.8		90.2		73.1		76.5

		35		100.0		94.3		73.6		78.1

		40		100.0		95.9		73.9		78.2

		45		100.0		98.3		78.2		79.3

		50		100.0		98.4		83.6		80.7

		55		100.0		98.8		85.8		81.7

		60		100.0		99.5		89.1		81.9

		65		100.0		99.5		90.7		85.3

		70		100.0		99.5		90.7		88.6

		75		100.0		99.5		90.7		94.0

		80		100.0		99.5		92.7		94.1

		85		100.0		99.5		93.4		94.1

		90		100.0		99.7		98.3		94.6

		95		100.0		100.0		99.1		96.4

		100		100.0		100.0		100.0		100.0

		Data Split 36

		threshold		Actual		CBR		Poisson		Zip

		5.0		59.3		52.4		54.3		55.2

		10.0		73.2		64.3		63.9		62.6

		15.0		84.0		76.2		69.3		69.5

		20.0		90.9		82.6		72.1		73.9

		25.0		94.7		87.2		76.2		76.1

		30.0		97.8		90.9		77.9		79.0

		35.0		100.0		92.6		79.0		79.8

		40.0		100.0		95.5		79.8		81.4

		45.0		100.0		96.4		80.6		82.8

		50.0		100.0		96.6		80.6		83.7

		55.0		100.0		98.7		81.8		84.5

		60.0		100.0		100.0		83.4		84.7

		65.0		100.0		100.0		85.8		85.9

		70.0		100.0		100.0		89.8		89.5

		75.0		100.0		100.0		93.9		91.9

		80.0		100.0		100.0		93.9		94.5

		85.0		100.0		100.0		93.9		94.5

		90.0		100.0		100.0		93.9		94.5

		95.0		100.0		100.0		94.7		94.5

		100.0		100.0		100.0		100.0		100.0

		Data Split 37

		threshold		Actual		CBR		Poisson		Zip

		5		59.098		52.256		49.782		49.927

		10		72.489		62.445		60.553		61.135

		15		82.242		75.691		67.103		69.287

		20		89.229		81.805		72.926		74.527

		25		94.178		84.716		76.128		77.729

		30		97.089		87.918		79.622		80.349

		35		100		90.684		82.242		81.659

		40		100		93.741		83.697		83.697

		45		100		96.361		84.862		84.571

		50		100		97.671		85.007		87.773

		55		100		98.836		86.754		88.501

		60		100		100		89.374		90.247

		65		100		100		92.722		93.304

		70		100		100		95.779		93.45

		75		100		100		95.779		96.652

		80		100		100		95.779		96.943

		85		100		100		95.779		96.943

		90		100		100		95.924		97.089

		95		100		100		98.981		97.962

		100		100		100		100		100

		Data Split 38

		threshold		Actual		CBR		Poisson		Zip

		5		58.8		50.8		55.0		49.4

		10		73.6		63.4		64.7		63.9

		15		85.0		74.4		70.0		71.0

		20		91.8		80.2		73.8		73.9

		25		95.4		87.2		75.6		76.8

		30		98.8		91.8		78.4		79.4

		35		100.0		94.4		79.2		80.8

		40		100.0		96.9		79.4		81.8

		45		100.0		97.6		80.8		83.6

		50		100.0		98.3		81.1		83.8

		55		100.0		98.5		82.6		84.8

		60		100.0		99.7		83.3		84.8

		65		100.0		100.0		87.2		87.4

		70		100.0		100.0		89.6		88.2

		75		100.0		100.0		89.6		92.5

		80		100.0		100.0		89.6		92.5

		85		100.0		100.0		89.9		92.5

		90		100.0		100.0		90.5		92.5

		95		100.0		100.0		99.7		95.2

		100		100.0		100.0		100.0		100.0

		Data Split 39

		threshold		Actual		CBR		Poisson		Zip

		5		54.577		44.366		45.775		45.775

		10		70.07		55.986		56.338		56.338

		15		81.866		66.901		62.324		64.965

		20		89.789		79.049		69.014		71.303

		25		94.542		86.268		73.592		75.352

		30		98.063		90.141		79.401		79.225

		35		100		92.782		80.634		79.754

		40		100		95.246		80.81		81.514

		45		100		97.007		81.514		83.451

		50		100		97.887		83.451		83.803

		55		100		98.239		87.148		87.676

		60		100		99.12		89.965		88.204

		65		100		100		92.077		90.493

		70		100		100		94.19		91.725

		75		100		100		94.366		95.246

		80		100		100		94.366		95.423

		85		100		100		94.366		95.423

		90		100		100		94.718		96.127

		95		100		100		98.944		97.711

		100		100		100		100		100

		Data Split 40

		threshold		Actual		CBR		Poisson		Zip

		5		61.803		55.365		58.369		56.223

		10		74.249		68.24		68.67		66.524

		15		84.263		78.112		72.103		70.243

		20		90.844		84.406		75.25		75.823

		25		95.279		88.412		77.825		78.827

		30		98.14		91.702		78.97		80.544

		35		100		93.848		80.544		82.976

		40		100		94.85		81.545		83.691

		45		100		95.994		82.403		84.12

		50		100		96.71		82.976		86.123

		55		100		97.425		83.548		86.838

		60		100		100		88.269		86.981

		65		100		100		89.127		87.411

		70		100		100		90.701		89.7

		75		100		100		92.99		93.133

		80		100		100		92.99		94.421

		85		100		100		93.276		94.421

		90		100		100		94.278		94.85

		95		100		100		97.854		94.993

		100		100		100		100		100

		Data Split 41

		threshold		Actual		CBR		Poisson		Zip

		5		57.366		51.127		48.18		47.66

		10		72.444		62.565		59.792		58.925

		15		83.882		70.711		63.951		68.284

		20		91.681		78.336		71.75		73.484

		25		95.841		82.842		75.737		78.856

		30		99.307		93.588		79.549		80.763

		35		100		95.147		80.589		82.496

		40		100		96.88		81.109		82.669

		45		100		97.92		81.802		83.882

		50		100		98.787		85.095		84.055

		55		100		98.96		87.522		84.922

		60		100		98.96		88.042		87.002

		65		100		99.653		90.121		88.042

		70		100		99.653		92.721		90.121

		75		100		99.653		92.894		93.934

		80		100		99.653		92.894		94.107

		85		100		99.827		92.894		94.107

		90		100		99.827		93.068		94.107

		95		100		100		97.747		95.321

		100		100		100		100		100

		Data Split 42

		threshold		Actual		CBR		Poisson		Zip

		5		60.03		55.656		54.902		55.505

		10		73.002		63.499		65.008		64.404

		15		82.655		71.644		69.834		69.683

		20		89.442		79.186		75.415		76.018

		25		93.665		83.71		78.431		79.035

		30		96.682		88.537		80.392		81.297

		35		99.698		91.101		81.9		83.258

		40		100		93.665		83.107		84.314

		45		100		93.967		83.861		85.822

		50		100		95.928		84.766		88.235

		55		100		97.134		86.576		89.291

		60		100		97.738		88.386		89.442

		65		100		98.793		90.196		91.403

		70		100		99.095		94.118		93.967

		75		100		99.698		94.118		96.38

		80		100		99.698		94.118		96.38

		85		100		99.698		94.872		96.38

		90		100		100		95.475		96.38

		95		100		100		98.039		98.341

		100		100		100		100		100

		Data Split 43

		threshold		Actual		CBR		Poisson		Zip

		5		61.346		49.765		53.991		53.834

		10		74.648		61.189		64.006		65.571

		15		84.977		77.934		69.327		70.736

		20		92.175		83.412		74.491		72.613

		25		95.775		89.045		76.839		76.056

		30		98.905		92.175		79.186		79.343

		35		100		94.053		80.438		79.812

		40		100		96.244		81.221		81.534

		45		100		97.183		81.377		84.038

		50		100		97.966		83.099		84.194

		55		100		98.435		84.351		84.664

		60		100		98.592		88.889		87.793

		65		100		99.374		91.236		89.202

		70		100		99.374		92.645		90.61

		75		100		99.374		92.645		93.74

		80		100		99.374		92.645		93.897

		85		100		99.374		92.645		93.897

		90		100		99.844		92.958		93.897

		95		100		100		97.809		94.992

		100		100		100		100		100

		Data Split 44

		threshold		Actual		CBR		Poisson		Zip

		5		56.066		49.18		46.393		49.18

		10		70.82		63.607		60		61.475

		15		81.967		74.098		67.869		68.525

		20		89.836		80.656		70.492		70.82

		25		94.098		85.41		73.115		74.262

		30		97.377		89.672		76.23		76.393

		35		100		92.951		77.213		77.705

		40		100		94.754		77.377		77.869

		45		100		95.082		77.869		79.672

		50		100		95.738		78.033		80.656

		55		100		96.721		79.344		80.82

		60		100		98.525		80		81.311

		65		100		98.525		85.738		83.279

		70		100		99.18		91.311		89.344

		75		100		99.18		94.098		92.295

		80		100		99.18		94.098		94.59

		85		100		99.18		94.098		94.59

		90		100		99.672		94.098		94.59

		95		100		100		95.246		95.082

		100		100		100		100		100

		Data Split 45

		threshold		Actual		CBR		Poisson		Zip

		5		57.38		42.786		50.58		53.234

		10		72.139		61.36		63.516		62.189

		15		82.753		71.642		66.501		68.325

		20		90.05		80.763		70.978		72.803

		25		94.03		85.406		74.129		73.798

		30		97.347		88.557		75.622		78.275

		35		100		91.708		79.602		80.597

		40		100		92.869		82.255		82.421

		45		100		96.517		82.255		84.411

		50		100		98.01		82.421		86.235

		55		100		98.839		85.24		86.401

		60		100		100		86.07		86.733

		65		100		100		89.884		88.889

		70		100		100		92.04		91.874

		75		100		100		92.04		94.03

		80		100		100		92.04		94.196

		85		100		100		92.869		94.196

		90		100		100		94.03		94.196

		95		100		100		99.005		95.357

		100		100		100		100		100

		Data Split 46

		threshold		Actual		CBR		Poisson		Zip

		5		55.226		44.774		42.509		43.554

		10		70.906		56.62		56.272		57.143

		15		82.578		68.467		66.551		66.028

		20		90.07		79.443		69.164		72.125

		25		94.425		83.798		73.519		74.913

		30		97.909		89.547		77.875		78.397

		35		100		91.289		79.617		79.443

		40		100		94.425		79.791		79.965

		45		100		95.819		79.965		80.662

		50		100		96.864		80.662		82.578

		55		100		98.78		81.01		83.449

		60		100		98.78		84.321		83.798

		65		100		99.129		87.108		87.631

		70		100		99.826		90.767		88.502

		75		100		99.826		91.289		92.857

		80		100		99.826		91.289		94.948

		85		100		99.826		91.463		94.948

		90		100		100		94.948		94.948

		95		100		100		98.955		95.819

		100		100		100		100		100

		Data Split 47

		threshold		Actual		CBR		Poisson		Zip

		5		62.831		53.571		39.947		52.249

		10		76.587		66.27		62.963		66.799

		15		85.979		78.175		73.016		75.397

		20		91.534		83.201		76.984		80.688

		25		94.974		87.302		79.101		82.937

		30		97.619		90.873		80.952		85.45

		35		100		93.783		82.937		86.905

		40		100		96.164		82.937		87.963

		45		100		97.751		83.333		88.36

		50		100		98.148		85.847		90.079

		55		100		98.28		86.376		91.138

		60		100		98.545		88.228		91.799

		65		100		99.074		92.328		92.593

		70		100		99.339		94.444		95.238

		75		100		99.471		95.238		96.164

		80		100		99.471		95.238		96.429

		85		100		99.471		95.503		98.942

		90		100		99.603		97.09		99.471

		95		100		100		99.603		99.868

		100		100		100		100		100

		Data Split 48

		threshold		Actual		CBR		Poisson		Zip

		5		53.684		42.807		44.912		44.912

		10		68.947		59.298		57.719		56.667

		15		81.404		68.421		64.211		64.035

		20		89.474		80.877		68.596		69.298

		25		94.386		85.088		73.158		72.632

		30		97.895		89.298		76.14		76.667

		35		100		92.632		77.895		78.596

		40		100		94.211		78.421		80.175

		45		100		96.491		78.772		82.632

		50		100		98.596		79.649		82.632

		55		100		99.123		80.526		83.333

		60		100		99.123		85.439		83.86

		65		100		99.474		88.596		87.018

		70		100		99.825		89.649		87.719

		75		100		99.825		90.351		91.228

		80		100		99.825		90.351		93.684

		85		100		99.825		91.404		93.684

		90		100		99.825		92.982		93.684

		95		100		99.825		98.947		94.211

		100		100		100		100		100

		Data Split 49

		threshold		Actual		CBR		Poisson		Zip

		5		64.631		52.672		60.814		61.578

		10		77.481		68.066		70.102		70.102

		15		86.514		76.845		75.318		75.7

		20		93.003		87.15		78.244		79.517

		25		96.692		90.585		81.807		82.57

		30		99.237		93.003		83.715		83.715

		35		100		95.547		84.097		84.86

		40		100		96.947		84.733		85.623

		45		100		97.455		85.623		85.878

		50		100		98.473		85.751		88.041

		55		100		99.237		86.641		88.931

		60		100		99.618		88.677		91.094

		65		100		99.746		90.712		93.003

		70		100		99.746		95.929		93.13

		75		100		99.746		95.929		96.947

		80		100		99.746		95.929		97.455

		85		100		99.873		95.929		97.455

		90		100		99.873		97.074		98.219

		95		100		100		98.982		98.219

		100		100		100		100		100

		Data Split 50

		threshold		Actual		CBR		Poisson		Zip

		5		52.614		44.182		43.845		45.868		-0.02023

		10		67.454		61.046		56.661		55.481		0.0118

		15		78.583		69.646		63.069		63.238		-0.00169

		20		87.184		78.583		66.273		69.477		-0.03204

		25		93.592		82.968		72.513		71.164		0.01349

		30		96.965		86.341		74.705		76.223		-0.01518

		35		100		89.882		76.56		77.909		-0.01349

		40		100		92.58		78.246		79.764		-0.01518

		45		100		94.941		78.921		82.799		-0.03878

		50		100		95.953		80.27		83.137		-0.02867

		55		100		96.459		81.956		83.305		-0.01349

		60		100		97.639		83.98		83.98		0

		65		100		98.651		87.352		86.509		0.00843

		70		100		99.157		89.376		88.702		0.00674

		75		100		99.157		92.749		92.917		-0.00168

		80		100		99.157		92.917		93.086		-0.00169

		85		100		99.157		92.917		93.086		-0.00169

		90		100		99.663		93.086		93.086		0

		95		100		100		94.098		94.098		0

		100		100		100		100		100		0

		Kolmogorov-Smirnoff for data split 50

		Between ZIP and Poisson																Between CBR and Poisson

				Poisson		Zip														CBR		Poisson

				Xi		Yi				S1(X)		S2(X)		ABS(S1(X)-S2(X))						Xi		Yi				S1(X)		S2(X)		ABS(S1(X)-S2(X))

		0		43.845				0		0.05		0		0.05				0				43.845				0		0.05		0.05

		0				45.868		0		0.05		0.05		0				0		44.182				0		0.05		0.05		0

		0				55.481		0		0.05		0.1		0.05				0				56.661		0		0.05		0.1		0.05

		0		56.661				0		0.1		0.1		0				0		61.046				0		0.1		0.1		0

		0		63.069				0		0.15		0.1		0.05				0				63.069		0		0.1		0.15		0.05

		0				63.238		0		0.15		0.15		0				0		69.646		66.273		0		0.15		0.2		0.05

		0		66.273				0		0.2		0.15		0.05				0						0		0.15		0.2		0.05

		0				69.477		0		0.2		0.2		0				0				72.513		0		0.15		0.25		0.1

		0				71.164		0		0.2		0.25		0.05				0				74.705		0		0.15		0.3		0.15

		0		72.513				0		0.25		0.25		0				0				76.56		0		0.15		0.35		0.2

		0		74.705				0		0.3		0.25		0.05				0				78.246		0		0.15		0.4		0.25

		0				76.223		0		0.3		0.3		0				0		78.583				0		0.2		0.4		0.2

		0		76.56				0		0.35		0.3		0.05				0				78.921		0		0.2		0.45		0.25

		0				77.909		0		0.35		0.35		0				0				80.27		0		0.2		0.5		0.3

		0		78.246				0		0.4		0.35		0.05				0				81.956		0		0.2		0.55		0.35

		0		78.921				0		0.45		0.35		0.1				0		82.968				0		0.25		0.55		0.3

		0				79.764		0		0.45		0.4		0.05				0				83.98		0		0.25		0.6		0.35

		0		80.27				0		0.5		0.4		0.1				0		86.341				0		0.3		0.6		0.3

		0		81.956				0		0.55		0.4		0.15				0				87.352		0		0.3		0.65		0.35

		0				82.799		0		0.55		0.45		0.1				0				89.376		0		0.3		0.7		0.4

		0				83.137		0		0.55		0.5		0.05				0		89.882				0		0.35		0.7		0.35

		0				83.305		0		0.55		0.55		0				0		92.58				0		0.4		0.7		0.3

		0		83.98		83.98		0		0.6		0.6		0				0				92.749		0		0.4		0.75		0.35

		0				86.509		0		0.6		0.65		0.05				0				92.917		1		0.4		0.85		0.45

		0		87.352				0		0.65		0.65		0				0				93.086		0		0.4		0.9		0.5

		0				88.702		0		0.65		0.7		0.05				0				94.098		0		0.4		0.95		0.55

		0		89.376				0		0.7		0.7		0				0		94.941				0		0.45		0.95		0.5

		0		92.749				0		0.75		0.7		0.05				0		95.953				0		0.5		0.95		0.45

		1		92.917		92.917		0		0.85		0.75		0.1				0		96.459				0		0.55		0.95		0.4

		0		93.086		93.086		2		0.9		0.9		0				0		97.639				0		0.6		0.95		0.35

		0		94.098		94.098		0		0.95		0.95		0				0		98.651				0		0.65		0.95		0.3

		0		100		100		0		1		1		0				3		99.157				0		0.85		0.95		0.1

																		0		99.663				0		0.9		0.95		0.05

																		1		100		100		0		1		1		0

												T1:		0.15														T1:		0.55

		Tabulated																Tabulated

		p		0.8		0.9		0.95		0.98		0.99						p		0.8		0.9		0.95		0.98		0.99

				0.3		0.35		0.4		0.45		0.5								0.3		0.35		0.4		0.45		0.5

				Accept		Accept		Accept		Accept		Accept								Reject		Reject		Reject		Reject		Reject

		Kolmogorov-Smirnoff for data split 50

		Between Actual and CBR

				Actual		CBR

				Xi		Yi				S1(X)		S2(X)		ABS(S1(X)-S2(X))

		0				44.18		0		0		0.05		0.05

		0		52.61				0		0.05		0.05		0

		0				61.05		0		0.05		0.1		0.05

		0		67.45				0		0.1		0.1		0

		0				69.65		0		0.1		0.15		0.05

		0		78.58		78.58		0		0.15		0.2		0.05

		0				82.97		0		0.15		0.25		0.1

		0				86.34		0		0.15		0.3		0.15

		0		87.18				0		0.2		0.3		0.1

		0				89.88		0		0.2		0.35		0.15

		0				92.58		0		0.2		0.4		0.2

		0		93.59				0		0.25		0.4		0.15

		0				94.94		0		0.25		0.45		0.2

		0				95.95		0		0.25		0.5		0.25

		0				96.46		0		0.25		0.55		0.3

		0		96.97				0		0.3		0.55		0.25

		0				97.64		0		0.3		0.6		0.3

		0				98.65		0		0.3		0.65		0.35

		0				99.16		3		0.3		0.85		0.55

		0				99.66		0		0.3		0.9		0.6

		13		100.00		100.00		1		1		1		0

												T1:		0.6

		Tabulated

		p		0.8		0.9		0.95		0.98		0.99

				0.3		0.35		0.4		0.45		0.5

				Reject		Reject		Reject		Reject		Reject

		Kolmo2																Kolmo2

				Poisson		Zip														CBR		Poisson

				S1(X) %		S2(X) %		S1(X)-S2(X)												S1(X) %		S2(X) %		S1(X)-S2(X)

		5		43.845		45.868		0.02023										5		44.182		43.845		0.00337

		10		56.661		55.481		0.0118										10		61.046		56.661		0.04385

		15		63.069		63.238		0.00169										15		69.646		63.069		0.06577

		20		66.273		69.477		0.03204										20		78.583		66.273		0.1231

		25		72.513		71.164		0.01349										25		82.968		72.513		0.10455

		30		74.705		76.223		0.01518										30		86.341		74.705		0.11636

		35		76.56		77.909		0.01349										35		89.882		76.56		0.13322

		40		78.246		79.764		0.01518										40		92.58		78.246		0.14334

		45		78.921		82.799		0.03878										45		94.941		78.921		0.1602

		50		80.27		83.137		0.02867										50		95.953		80.27		0.15683

		55		81.956		83.305		0.01349										55		96.459		81.956		0.14503

		60		83.98		83.98		0										60		97.639		83.98		0.13659

		65		87.352		86.509		0.00843										65		98.651		87.352		0.11299

		70		89.376		88.702		0.00674										70		99.157		89.376		0.09781

		75		92.749		92.917		0.00168										75		99.157		92.749		0.06408

		80		92.917		93.086		0.00169										80		99.157		92.917		0.0624

		85		92.917		93.086		0.00169										85		99.157		92.917		0.0624

		90		93.086		93.086		0										90		99.663		93.086		0.06577

		95		94.098		94.098		0										95		100		94.098		0.05902

		100		100		100		0										100		100		100		0

						p=0.8		p=0.9		p=0.95		p=0.98		p=0.99								p=0.8		p=0.9		p=0.95		p=0.98		p=0.99

						0.152		0.173		0.192		0.215		0.23								0.152		0.173		0.192		0.215		0.23

		T1(0-100)		0.039		Accept		Accept		Accept		Accept		Accept				T1(0-100)		0.160		Reject		Accept		Accept		Accept		Accept

		T1(0-50)		0.039		Accept		Accept		Accept		Accept		Accept				T1(0-50)		0.160		Reject		Accept		Accept		Accept		Accept

		T1(55-100)		0.013		Accept		Accept		Accept		Accept		Accept				T1(55-100)		0.145		Accept		Accept		Accept		Accept		Accept

		T1(0-25)		0.032		Accept		Accept		Accept		Accept		Accept				T1(0-25)		0.123		Accept		Accept		Accept		Accept		Accept

		T1(30-50)		0.039		Accept		Accept		Accept		Accept		Accept				T1(30-50)		0.160		Reject		Accept		Accept		Accept		Accept

		T1(55-75)		0.013		Accept		Accept		Accept		Accept		Accept				T1(55-75)		0.145		Accept		Accept		Accept		Accept		Accept

		T1(80-100)		0.002		Accept		Accept		Accept		Accept		Accept				T1(80-100)		0.066		Accept		Accept		Accept		Accept		Accept

		number of observations :				100												number of observations :				100
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		DATA SPLIT 1

		Threshold(%)		CBR		POISSON		ZIP

		5		81.449		87.246		88.696

		10		83.18		86.866		89.631

		15		84.462		85.259		84.861

		20		89.416		83.212		83.212

		25		92.16		80.488		80.836

		30		93.434		78.788		82.155

		35		93.904		79.901		81.219

		40		97.199		81.878		81.549

		45		97.694		82.702		83.196

		50		98.517		85.008		83.855

		55		99.176		86.491		84.679

		60		100		89.127		85.502

		65		100		90.61		87.479

		70		100		90.61		91.928

		75		100		90.61		95.058

		80		100		93.081		95.058

		85		100		94.563		95.058

		90		100		97.199		95.058

		95		100		98.847		95.717

		100		100		100		100

		DATA SPLIT 2

		Threshold(%)		CBR		POISSON		ZIP

		5		84.638		83.478		84.638

		10		83.641		82.258		77.189

		15		81.637		78.044		81.437

		20		84.799		78.022		79.304

		25		87.26		78.709		78.883

		30		90.051		78.921		80.438

		35		90.594		78.383		79.868

		40		95.38		79.538		81.353

		45		97.36		79.703		84.158

		50		98.185		80.033		84.653

		55		99.835		80.198		84.983

		60		100		83.168		87.954

		65		100		87.459		89.439

		70		100		89.604		89.769

		75		100		89.604		92.739

		80		100		89.604		92.739

		85		100		92.739		92.739

		90		100		92.904		93.894

		95		100		98.35		93.894

		100		100		100		100

		DATA SPLIT 3

		Threshold(%)		CBR		POISSON		ZIP

		5		90.085		82.153		86.119

		10		88.688		87.104		89.593

		15		88.824		82.353		83.137

		20		89.587		80.431		79.533

		25		89.212		79.795		78.425

		30		89.901		78.477		78.808

		35		92.058		78.12		78.768

		40		94.814		78.768		79.903

		45		95.624		78.93		82.334

		50		96.11		81.686		82.982

		55		97.569		84.765		83.468

		60		98.055		89.303		83.793

		65		98.217		91.248		87.358

		70		98.865		93.193		89.951

		75		99.514		93.193		95.624

		80		99.514		93.193		96.434

		85		99.514		94.003		96.434

		90		99.514		94.489		96.434

		95		100		97.731		96.434

		100		100		100		100

		DATA SPLIT 4

		Threshold(%)		CBR		POISSON		ZIP

		5		88.717		92.035		89.159

		10		87.293		92.081		88.214

		15		90.671		87.07		87.07

		20		88.298		83.435		84.195

		25		88.905		82.044		83.066

		30		89.929		82.553		83.546

		35		94.444		82.083		83.889

		40		97.222		82.361		83.889

		45		98.194		82.917		85.139

		50		98.75		83.75		85.278

		55		99.167		84.167		86.667

		60		99.722		86.806		87.639

		65		100		88.611		89.306

		70		100		93.333		90.417

		75		100		93.472		94.444

		80		100		93.472		94.861

		85		100		94.167		94.861

		90		100		94.583		94.861

		95		100		98.472		96.111

		100		100		100		100

		DATA SPLIT 5

		Threshold(%)		CBR		POISSON		ZIP

		5		81.627		84.036		84.036

		10		86.698		83.61		83.135

		15		86.094		76.278		84.458

		20		84.644		81.273		82.21

		25		86.429		81.964		80.893

		30		86.552		80.517		81.379

		35		88.176		80.405		81.081

		40		90.034		81.419		82.264

		45		93.074		82.095		83.784

		50		94.426		82.601		84.797

		55		94.764		86.655		85.811

		60		95.777		88.682		86.149

		65		97.128		91.047		89.02

		70		98.48		93.75		92.061

		75		99.155		93.919		94.764

		80		99.155		93.919		96.115

		85		99.155		93.919		96.115

		90		99.493		94.595		96.115

		95		100		97.804		96.284

		100		100		100		100

		DATA SPLIT 6

		Threshold(%)		CBR		POISSON		ZIP

		5		82.857		86		87.714

		10		85.421		85.877		85.649

		15		87.179		84.024		84.813

		20		89.15		80.651		80.832

		25		91.176		79.239		78.547

		30		93.144		78.094		78.094

		35		95.254		78.723		77.578

		40		96.072		79.378		80.196

		45		97.545		80.033		83.47

		50		97.709		82.324		83.961

		55		100		82.979		84.452

		60		100		86.579		84.943

		65		100		88.707		88.216

		70		100		92.144		90.016

		75		100		92.471		93.781

		80		100		92.471		93.781

		85		100		92.471		93.781

		90		100		93.29		93.781

		95		100		97.709		94.763

		100		100		100		100

		DATA SPLIT 7

		Threshold(%)		CBR		POISSON		ZIP

		5		89.336		94.313		93.365

		10		93.177		89.279		89.474

		15		91.552		85.862		83.793

		20		90.895		82.588		83.387

		25		92.343		82.083		82.236

		30		91.976		82.912		82.764

		35		93.003		82.653		83.382

		40		96.21		82.799		83.965

		45		96.793		82.945		84.402

		50		97.813		83.09		85.423

		55		97.959		83.819		85.86

		60		99.125		86.735		89.213

		65		99.708		89.067		91.983

		70		100		94.898		92.566

		75		100		94.898		96.064

		80		100		94.898		97.522

		85		100		96.501		97.522

		90		100		96.647		97.959

		95		100		98.105		97.959

		100		100		100		100

		DATA SPLIT 8

		Threshold(%)		CBR		POISSON		ZIP

		5		76.731		81.994		83.657

		10		81.556		82.889		82.222

		15		83.946		82.979		84.913

		20		90.053		81.883		84.192

		25		90.832		82.683		82.003

		30		91.626		82.266		82.43

		35		92.456		82.022		82.665

		40		94.864		82.986		83.307

		45		95.666		83.628		86.356

		50		97.592		84.912		87.319

		55		98.395		84.912		88.443

		60		100		86.838		89.085

		65		100		89.246		90.53

		70		100		91.172		91.172

		75		100		95.024		95.024

		80		100		95.185		95.827

		85		100		95.185		95.827

		90		100		95.185		96.469

		95		100		96.629		96.469

		100		100		100		100

		DATA SPLIT 9

		Threshold(%)		CBR		POISSON		ZIP

		5		85.504		94.595		95.332

		10		93.173		89.759		90.161

		15		91.343		85.512		84.982

		20		92.496		83.197		83.034

		25		94.063		81.719		82.344

		30		93.485		82.273		83.182

		35		94.205		81.575		81.872

		40		95.988		81.872		82.169

		45		97.028		81.872		82.467

		50		97.92		83.21		84.101

		55		98.811		84.101		84.547

		60		98.811		86.33		85.29

		65		98.811		87.073		87.37

		70		98.811		91.976		89.747

		75		98.811		92.719		94.354

		80		99.406		92.719		94.502

		85		99.406		92.868		94.502

		90		99.554		93.462		94.502

		95		99.703		98.217		97.177

		100		100		100		100

		DATA SPLIT 10

		Threshold(%)		CBR		POISSON		ZIP

		5		78.571		85.119		85.119

		10		87.736		87.736		84.67

		15		84.318		82.281		81.263

		20		85.741		78.987		79.737

		25		90.664		78.456		77.379

		30		91.508		77.816		77.816

		35		91.723		78.885		78.041

		40		94.426		79.223		81.926

		45		96.115		80.068		83.784

		50		98.142		81.419		84.459

		55		99.155		81.757		85.642

		60		100		85.642		85.811

		65		100		88.851		88.682

		70		100		91.047		90.541

		75		100		91.385		93.75

		80		100		91.385		93.919

		85		100		91.385		93.919

		90		100		91.723		93.919

		95		100		98.311		94.088

		100		100		100		100

		DATA SPLIT 11

		Threshold(%)		CBR		POISSON		ZIP

		5.0		80.9		89.0		91.3

		10.0		89.2		85.5		82.5

		15.0		90.5		80.2		81.2

		20.0		90.2		76.7		79.0

		25.0		91.9		76.4		76.7

		30.0		93.0		76.7		76.8

		35.0		95.6		75.7		77.5

		40.0		96.1		77.4		77.7

		45.0		97.7		78.4		80.3

		50.0		98.5		79.8		84.6

		55.0		98.7		84.8		85.9

		60.0		99.2		85.9		86.7

		65.0		99.2		89.2		89.2

		70.0		99.5		91.1		92.5

		75.0		99.5		91.1		93.0

		80.0		99.5		91.1		95.4

		85.0		99.5		91.3		99.0

		90.0		99.7		93.0		99.0

		95.0		100.0		99.3		99.3

		100.0		100.0		100.0		100.0

		DATA SPLIT 12

		Threshold(%)		CBR		POISSON		ZIP

		5		77.679		82.143		79.911

		10		88.148		81.667		81.667

		15		87.644		78.089		81.713

		20		89.433		74.732		81.011

		25		92.375		74.487		82.845

		30		92.735		74.786		81.481

		35		93.733		73.398		81.755

		40		95.125		74.513		85.933

		45		96.657		74.93		87.326

		50		97.911		77.855		88.579

		55		98.468		80.78		89.136

		60		98.747		82.451		90.529

		65		99.304		83.844		93.454

		70		99.721		83.983		94.29

		75		99.721		84.262		96.379

		80		99.861		84.262		97.075

		85		99.861		88.579		97.075

		90		99.861		89.415		97.632

		95		100		92.897		97.772

		100		100		100		100

		DATA SPLIT 13

		Threshold(%)		CBR		POISSON		ZIP

		5		82.353		83.235		85

		10		86.014		80.653		78.788

		15		85.685		83.266		82.46

		20		85.952		80.037		82.994

		25		87.346		78.032		81.019

		30		90.323		79.796		81.324

		35		93.854		78.405		81.894

		40		96.678		82.392		83.223

		45		97.674		83.887		83.721

		50		98.505		84.219		84.551

		55		98.837		85.382		84.551

		60		99.668		87.375		84.718

		65		100		89.701		87.542

		70		100		89.701		89.369

		75		100		89.701		93.522

		80		100		90.532		93.688

		85		100		92.691		93.688

		90		100		97.841		93.688

		95		100		99.169		95.017

		100		100		100		100

		DATA SPLIT 14

		Threshold(%)		CBR		POISSON		ZIP

		5		78.684		88.684		88.684

		10		81.741		90.021		87.898

		15		88.764		86.704		85.768

		20		89.41		84.375		85.938

		25		93.98		83.11		86.12

		30		93.204		83.981		84.79

		35		94.603		82.857		84.127

		40		95.873		83.81		85.714

		45		96.667		83.81		86.508

		50		97.619		85.556		87.937

		55		97.937		86.349		89.683

		60		98.254		88.095		90.952

		65		98.73		92.063		92.063

		70		99.048		93.016		93.651

		75		99.365		95.714		96.032

		80		99.365		95.873		96.508

		85		99.365		95.873		97.46

		90		99.683		96.032		98.095

		95		100		98.73		98.095

		100		100		100		100

		DATA SPLIT 15

		Threshold(%)		CBR		POISSON		ZIP

		5		74.734		83.777		84.309

		10		80.687		81.545		80.901

		15		80.784		75.373		79.851

		20		84.247		78.938		79.795

		25		86.043		79.31		78.654

		30		88.235		79.491		79.491

		35		91.706		80.282		81.534

		40		95.775		81.221		82.316

		45		96.088		81.221		84.038

		50		98.122		82.16		84.507

		55		100		86.385		84.82

		60		100		90.141		85.133

		65		100		91.08		88.106

		70		100		92.488		90.141

		75		100		92.488		94.992

		80		100		92.488		94.992

		85		100		93.271		94.992

		90		100		93.74		94.992

		95		100		98.122		95.618

		100		100		100		100

		DATA SPLIT 16

		Threshold(%)		CBR		POISSON		ZIP

		5		87.85		89.72		88.474

		10		88.729		85.851		84.892

		15		86.037		79.671		80.698

		20		86.085		75.51		78.293

		25		85.866		78.092		78.445

		30		92.15		77.304		78.669

		35		93.677		76.872		77.371

		40		96.839		77.87		79.7

		45		98.502		78.369		82.196

		50		98.669		79.201		82.862

		55		99.667		81.531		83.527

		60		100		84.359		83.527

		65		100		88.353		86.356

		70		100		92.512		88.852

		75		100		93.344		93.344

		80		100		93.344		93.344

		85		100		93.344		93.344

		90		100		93.344		93.344

		95		100		95.008		95.008

		100		100		100		100

		DATA SPLIT 17

		Threshold(%)		CBR		POISSON		ZIP

		5		76.694		84.824		85.095

		10		85.185		87.146		86.057

		15		89.544		83.27		83.65

		20		91.901		79.401		80.458

		25		92.437		79.664		80.84

		30		92.033		79.512		81.463

		35		90.837		79.305		80.411

		40		95.103		80.411		81.991

		45		95.893		81.043		83.096

		50		96.682		82.306		84.044

		55		98.262		85.782		85.466

		60		99.368		86.888		85.624

		65		99.368		90.363		88.784

		70		99.684		90.521		91.153

		75		99.684		91.943		93.997

		80		99.684		91.943		94.155

		85		99.684		92.575		94.155

		90		99.684		94.945		94.155

		95		100		99.368		96.367

		100		100		100		100

		DATA SPLIT 18

		Threshold(%)		CBR		POISSON		ZIP

		5		84.923		91.692		93.231

		10		94.417		87.621		88.107

		15		91.684		80.873		83.16

		20		89.943		80.645		79.507

		25		90.597		79.204		78.662

		30		93.368		77.836		78.534

		35		95.051		76.962		77.474

		40		96.928		77.133		79.01

		45		97.952		77.816		80.034

		50		99.147		77.986		80.205

		55		99.659		80.034		81.57

		60		100		82.082		82.082

		65		100		86.519		83.106

		70		100		91.468		90.785

		75		100		92.833		92.833

		80		100		92.833		92.833

		85		100		92.833		93.345

		90		100		92.833		93.345

		95		100		96.246		95.392

		100		100		100		100

		DATA SPLIT 19

		Threshold(%)		CBR		POISSON		ZIP

		5		65.632		69.69		79.475

		10		83.89		84.872		82.318

		15		85.37		82.96		84.682

		20		87.801		81.541		83.307

		25		90.586		82.253		81.019

		30		91.617		81.437		80.389

		35		91.912		81.176		79.559

		40		93.971		81.176		81.912

		45		94.265		83.971		84.265

		50		95.588		87.059		85.735

		55		99.118		88.529		86.765

		60		100		90.588		87.647

		65		100		93.088		90

		70		100		93.824		91.029

		75		100		93.824		92.5

		80		100		93.824		95.294

		85		100		94.412		96.176

		90		100		98.382		96.176

		95		100		98.971		96.176

		100		100		100		100

		DATA SPLIT 20

		Threshold(%)		CBR		POISSON		ZIP

		5		94.878		93.764		95.991

		10		91.529		89.134		87.293

		15		91.269		87.644		87.809

		20		90.854		83.689		85.213

		25		91.254		82.799		84.257

		30		92.918		82.011		82.72

		35		94.134		82.263		82.263

		40		95.95		82.402		83.939

		45		97.486		83.101		86.034

		50		98.883		83.52		86.732

		55		99.302		84.218		87.43

		60		99.581		86.034		89.385

		65		99.721		89.804		90.642

		70		99.721		92.179		93.156

		75		99.86		93.855		94.274

		80		99.86		93.855		94.832

		85		99.86		93.855		94.832

		90		99.86		94.274		98.184

		95		100		94.832		98.184

		100		100		100		100

		DATA SPLIT 21

		Threshold(%)		CBR		POISSON		ZIP

		5		82.687		77.519		89.922

		10		82.526		91.789		92.632

		15		85.949		87.226		87.226

		20		89.316		82.972		84.14

		25		89.841		80.635		81.111

		30		91.231		79.385		81.846

		35		93.495		80.635		82.148

		40		95.31		81.392		82.753

		45		95.764		82.753		84.72

		50		96.974		86.384		85.477

		55		97.277		87.292		86.384

		60		100		88.805		86.384

		65		100		91.225		88.956

		70		100		91.528		90.166

		75		100		91.528		93.646

		80		100		91.982		94.705

		85		100		92.89		94.705

		90		100		98.033		94.705

		95		100		98.941		96.218

		100		100		100		100

		DATA SPLIT 22

		Threshold(%)		CBR		POISSON		ZIP

		5.0		86.8		83.2		83.4

		10.0		88.7		83.2		84.7

		15.0		91.9		82.4		84.7

		20.0		90.4		79.2		85.0

		25.0		90.6		77.7		83.2

		30.0		91.5		81.4		82.5

		35.0		91.4		79.3		81.6

		40.0		94.5		80.0		82.9

		45.0		95.3		80.3		84.1

		50.0		97.2		81.1		85.9

		55.0		99.4		83.2		87.2

		60.0		100.0		87.2		88.6

		65.0		100.0		89.5		91.2

		70.0		100.0		89.9		91.7

		75.0		100.0		89.9		95.2

		80.0		100.0		90.2		95.2

		85.0		100.0		90.2		95.2

		90.0		100.0		93.1		98.6

		95.0		100.0		97.9		98.6

		100.0		100.0		100.0		100.0

		DATA SPLIT 23

		Threshold(%)		CBR		POISSON		ZIP

		5		79.121		72.527		84.615

		10		87.09		83.807		86.433

		15		86.095		82.667		85.143

		20		86.316		82.632		80.877

		25		91.107		81.879		82.215

		30		92.208		81.331		82.143

		35		94.136		80.666		82.726

		40		96.355		84.311		83.994

		45		97.464		85.42		84.786

		50		98.415		85.42		86.529

		55		99.525		87.322		86.846

		60		100		89.382		87.005

		65		100		92.235		89.065

		70		100		93.027		91.442

		75		100		93.027		92.393

		80		100		93.185		95.563

		85		100		93.978		95.563

		90		100		97.623		95.563

		95		100		98.891		96.672

		100		100		100		100

		DATA SPLIT 24

		Threshold(%)		CBR		POISSON		ZIP

		5		74.919		86.971		84.691

		10		81.864		85.139		79.345

		15		80.687		81.116		78.97

		20		84.016		78.363		78.363

		25		88.29		75.279		78.439

		30		88.889		76.703		76.165

		35		92.794		76.977		78.559

		40		94.025		78.032		79.438

		45		95.255		78.383		81.371

		50		98.418		78.735		82.074

		55		99.297		82.425		83.304

		60		100		84.886		86.995

		65		100		88.049		89.631

		70		100		91.037		93.146

		75		100		91.388		94.025

		80		100		91.388		97.012

		85		100		91.388		97.012

		90		100		91.564		97.715

		95		100		96.661		99.824

		100		100		100		100

		DATA SPLIT 25

		Threshold(%)		CBR		POISSON		ZIP

		5		84.703		83.003		83.003

		10		80.866		82.916		83.827

		15		80.435		80.435		81.621

		20		86.257		79.204		82.459

		25		88.562		79.029		81.456

		30		92.462		80.737		80.57

		35		95.033		81.623		80.795

		40		96.358		81.623		81.126

		45		96.854		82.45		83.113

		50		97.02		82.947		83.775

		55		99.834		83.94		85.099

		60		100		87.086		85.596

		65		100		90.397		87.086

		70		100		92.053		92.053

		75		100		92.053		93.046

		80		100		92.053		93.212

		85		100		92.053		93.212

		90		100		92.219		93.212

		95		100		97.682		95.861

		100		100		100		100

		DATA SPLIT 26

		Threshold(%)		CBR		POISSON		ZIP

		5		76.489		88.401		89.655

		10		82.85		83.816		83.575

		15		81.856		82.68		82.268

		20		86.252		78.908		79.661

		25		88.235		78.61		77.718

		30		88.468		77.969		79.174

		35		89.517		77.704		79.201

		40		93.677		78.203		81.032

		45		94.842		80.033		82.03

		50		98.502		80.532		83.028

		55		100		80.532		83.361

		60		100		82.196		83.527

		65		100		85.191		84.359

		70		100		89.684		87.521

		75		100		93.844		91.015

		80		100		94.01		94.509

		85		100		94.01		94.509

		90		100		94.01		94.509

		95		100		96.672		95.507

		100		100		100		100

		DATA SPLIT 27

		Threshold(%)		CBR		POISSON		ZIP

		5		84.649		82.018		83.772

		10		88.869		86.131		88.686

		15		91.586		81.715		86.893

		20		91.779		82.661		82.96

		25		91.477		80.966		82.528

		30		91.436		81.492		82.459

		35		92.07		79.704		81.72

		40		96.64		79.973		82.258

		45		97.043		81.183		84.677

		50		98.253		82.527		84.946

		55		98.253		85.753		86.29

		60		98.522		86.022		86.425

		65		98.522		90.054		89.247

		70		98.522		90.86		92.07

		75		99.059		90.86		94.892

		80		99.059		90.86		95.027

		85		99.059		91.801		95.027

		90		99.194		95.43		95.027

		95		99.731		98.253		96.774

		100		100		100		100

		DATA SPLIT 28

		Threshold(%)		CBR		POISSON		ZIP

		5		90.73		91.854		91.854

		10		87.668		86.099		87.892

		15		88.566		84.884		86.047

		20		90.569		82.384		83.808

		25		93.367		81.803		81.463

		30		93.75		80.099		80.428

		35		94.364		80.354		81.32

		40		96.135		81.965		83.253

		45		96.94		82.448		83.414

		50		98.39		82.77		84.541

		55		98.712		82.77		85.024

		60		98.712		85.346		85.346

		65		98.873		88.567		87.279

		70		99.517		92.593		89.05

		75		99.517		94.525		93.881

		80		99.517		94.525		94.525

		85		99.517		94.525		94.525

		90		99.517		94.525		94.525

		95		100		96.779		96.296

		100		100		100		100

		DATA SPLIT 29

		Threshold(%)		CBR		POISSON		ZIP

		5		71.178		74.937		85.714

		10		86.531		88.367		90

		15		91.367		88.129		86.691

		20		91.167		83.5		84.833

		25		93.429		82.853		83.333

		30		93.478		81.056		82.919

		35		94.055		81.707		83.384

		40		96.646		83.079		83.994

		45		97.713		85.823		84.756

		50		98.323		85.823		87.652

		55		99.085		87.348		87.652

		60		99.543		89.329		87.652

		65		99.543		92.226		88.11

		70		99.695		92.53		92.53

		75		99.695		92.53		94.512

		80		99.695		92.53		95.579

		85		99.695		94.055		95.579

		90		99.695		95.274		95.579

		95		100		98.628		95.579

		100		100		100		100

		DATA SPLIT 30

		Threshold(%)		CBR		POISSON		ZIP

		5		83.256		87.674		84.651

		10		89.847		89.655		86.207

		15		88.851		84.966		85.135

		20		89.612		80.155		80.31

		25		90.103		77.548		80.059

		30		91.105		78.192		81.205

		35		92.567		80.084		82.328

		40		94.53		80.785		83.731

		45		94.951		81.206		84.712

		50		98.177		81.487		85.835

		55		100		82.749		86.957

		60		100		83.731		87.938

		65		100		89.341		89.06

		70		100		90.323		90.884

		75		100		90.884		93.969

		80		100		90.884		93.969

		85		100		92.426		93.969

		90		100		93.548		93.969

		95		100		100		97.475

		100		100		100		100

		DATA SPLIT 31

		Threshold(%)		CBR		POISSON		ZIP

		5		84.242		83.03		85.455

		10		89.904		83.413		85.337

		15		89.167		80		81.875

		20		90		77.5		78.654

		25		91.128		78.558		78.743

		30		91.266		77.362		77.362

		35		92.632		78.246		76.667

		40		94.561		81.579		79.825

		45		97.895		84.035		80.526

		50		98.947		85.614		81.579

		55		99.298		86.491		82.281

		60		99.649		88.246		86.842

		65		99.649		91.228		90.351

		70		99.649		91.404		91.93

		75		99.649		91.404		95.965

		80		99.649		91.579		98.07

		85		99.649		94.211		98.07

		90		99.649		95.789		98.07

		95		99.825		98.246		98.07

		100		100		100		100

		DATA SPLIT 32

		Threshold(%)		CBR		POISSON		ZIP

		5		84.241		87.393		88.825

		10		89.545		85.227		84.545

		15		89.37		81.102		84.843

		20		89.892		79.422		81.408

		25		90.722		77.663		79.897

		30		92.857		79.07		79.402

		35		92.869		77.472		77.958

		40		95.3		78.606		78.606

		45		96.921		79.417		81.848

		50		98.217		79.417		82.01

		55		100		80.551		82.172

		60		100		84.603		84.441

		65		100		86.548		88.331

		70		100		88.169		89.465

		75		100		88.817		92.545

		80		100		90.6		92.707

		85		100		91.734		92.707

		90		100		92.545		92.707

		95		100		98.865		95.462

		100		100		100		100

		DATA SPLIT 33

		Threshold(%)		CBR		POISSON		ZIP

		5		90.307		60.757		88.889

		10		86.914		82.227		85.742

		15		86.449		77.015		82.847

		20		88.553		79.491		80.604

		25		90.701		81.555		80.64

		30		91.124		81.065		80.473

		35		92.052		79.769		81.214

		40		95.665		80.636		82.37

		45		96.821		81.647		82.803

		50		97.688		83.671		84.393

		55		98.988		86.994		84.682

		60		99.422		88.15		88.439

		65		99.422		89.884		91.763

		70		99.422		91.908		91.908

		75		99.422		96.532		96.243

		80		99.566		96.532		97.688

		85		99.711		96.532		97.688

		90		99.855		97.399		98.699

		95		100		99.566		98.699

		100		100		100		100

		DATA SPLIT 34

		Threshold(%)		CBR		POISSON		ZIP

		5		79.042		85.928		87.425

		10		85.176		85.176		83.294

		15		89.634		85.163		85.772

		20		88.827		81.937		83.985

		25		91.281		79.715		81.673

		30		93.299		79.553		82.302

		35		94.397		80.475		83.022

		40		96.095		80.645		83.192

		45		96.604		81.494		85.739

		50		96.944		83.362		86.418

		55		97.114		84.72		86.757

		60		98.302		87.436		86.927

		65		100		89.983		89.643

		70		100		91.851		90.153

		75		100		92.869		93.039

		80		100		92.869		93.718

		85		100		92.869		93.718

		90		100		93.039		93.718

		95		100		98.472		95.076

		100		100		100		100

		DATA SPLIT 35

		Threshold(%)		CBR		POISSON		ZIP

		5		85.304		81.15		81.789

		10		85.536		83.541		87.032

		15		87.66		80		80.851

		20		91.506		78.378		79.151

		25		91.209		76.374		77.106

		30		92.226		74.735		78.269

		35		94.301		73.575		78.066

		40		95.855		73.921		78.238

		45		98.273		78.238		79.275

		50		98.446		83.592		80.656

		55		98.791		85.838		81.693

		60		99.482		89.119		81.865

		65		99.482		90.674		85.32

		70		99.482		90.674		88.601

		75		99.482		90.674		93.955

		80		99.482		92.746		94.128

		85		99.482		93.437		94.128

		90		99.655		98.273		94.646

		95		100		99.136		96.373

		100		100		100		100

		DATA SPLIT 36

		Threshold(%)		CBR		POISSON		ZIP

		5.0		88.4		91.6		93.1

		10.0		87.8		87.2		85.5

		15.0		90.7		82.5		82.7

		20.0		90.9		79.3		81.2

		25.0		92.1		80.5		80.3

		30.0		93.0		79.7		80.8

		35.0		92.6		79.0		79.8

		40.0		95.5		79.8		81.4

		45.0		96.4		80.6		82.8

		50.0		96.6		80.6		83.7

		55.0		98.7		81.8		84.5

		60.0		100.0		83.4		84.7

		65.0		100.0		85.8		85.9

		70.0		100.0		89.8		89.5

		75.0		100.0		93.9		91.9

		80.0		100.0		93.9		94.5

		85.0		100.0		93.9		94.5

		90.0		100.0		93.9		94.5

		95.0		100.0		94.7		94.5

		100.0		100.0		100.0		100.0

		DATA SPLIT 37

		Threshold(%)		CBR		POISSON		ZIP

		5		88.424		84.236		84.483

		10		86.145		83.534		84.337

		15		92.035		81.593		84.248

		20		91.68		81.729		83.524

		25		89.954		80.835		82.535

		30		90.555		82.009		82.759

		35		90.684		82.242		81.659

		40		93.741		83.697		83.697

		45		96.361		84.862		84.571

		50		97.671		85.007		87.773

		55		98.836		86.754		88.501

		60		100		89.374		90.247

		65		100		92.722		93.304

		70		100		95.779		93.45

		75		100		95.779		96.652

		80		100		95.779		96.943

		85		100		95.779		96.943

		90		100		95.924		97.089

		95		100		98.981		97.962

		100		100		100		100

		DATA SPLIT 38

		Threshold(%)		CBR		POISSON		ZIP

		5.0		86.4		93.6		84.1

		10.0		86.1		88.0		86.8

		15.0		87.6		82.4		83.6

		20.0		87.4		80.3		80.5

		25.0		91.4		79.3		80.5

		30.0		92.9		79.3		80.3

		35.0		94.4		79.2		80.8

		40.0		96.9		79.4		81.8

		45.0		97.6		80.8		83.6

		50.0		98.3		81.1		83.8

		55.0		98.5		82.6		84.8

		60.0		99.7		83.3		84.8

		65.0		100.0		87.2		87.4

		70.0		100.0		89.6		88.2

		75.0		100.0		89.6		92.5

		80.0		100.0		89.6		92.5

		85.0		100.0		89.9		92.5

		90.0		100.0		90.5		92.5

		95.0		100.0		99.7		95.2

		100.0		100.0		100.0		100.0

		DATA SPLIT 39

		Threshold(%)		CBR		POISSON		ZIP

		5		81.29		83.871		83.871

		10		79.899		80.402		80.402

		15		81.72		76.129		79.355

		20		88.039		76.863		79.412

		25		91.248		77.84		79.702

		30		91.921		80.969		80.79

		35		92.782		80.634		79.754

		40		95.246		80.81		81.514

		45		97.007		81.514		83.451

		50		97.887		83.451		83.803

		55		98.239		87.148		87.676

		60		99.12		89.965		88.204

		65		100		92.077		90.493

		70		100		94.19		91.725

		75		100		94.366		95.246

		80		100		94.366		95.423

		85		100		94.366		95.423

		90		100		94.718		96.127

		95		100		98.944		97.711

		100		100		100		100

		DATA SPLIT 40

		Threshold(%)		CBR		POISSON		ZIP

		5		89.583		94.444		90.972

		10		91.908		92.486		89.595

		15		92.699		85.569		83.362

		20		92.913		82.835		83.465

		25		92.793		81.682		82.733

		30		93.44		80.466		82.07

		35		93.848		80.544		82.976

		40		94.85		81.545		83.691

		45		95.994		82.403		84.12

		50		96.71		82.976		86.123

		55		97.425		83.548		86.838

		60		100		88.269		86.981

		65		100		89.127		87.411

		70		100		90.701		89.7

		75		100		92.99		93.133

		80		100		92.99		94.421

		85		100		93.276		94.421

		90		100		94.278		94.85

		95		100		97.854		94.993

		100		100		100		100

		DATA SPLIT 41

		Threshold(%)		CBR		POISSON		ZIP

		5		89.124		83.988		83.082

		10		86.364		82.536		81.34

		15		84.298		76.24		81.405

		20		85.444		78.261		80.151

		25		86.438		79.024		82.278

		30		94.241		80.105		81.326

		35		95.147		80.589		82.496

		40		96.88		81.109		82.669

		45		97.92		81.802		83.882

		50		98.787		85.095		84.055

		55		98.96		87.522		84.922

		60		98.96		88.042		87.002

		65		99.653		90.121		88.042

		70		99.653		92.721		90.121

		75		99.653		92.894		93.934

		80		99.653		92.894		94.107

		85		99.827		92.894		94.107

		90		99.827		93.068		94.107

		95		100		97.747		95.321

		100		100		100		100

		DATA SPLIT 42

		Threshold(%)		CBR		POISSON		ZIP

		5		92.714		91.457		92.462

		10		86.983		89.05		88.223

		15		86.679		84.489		84.307

		20		88.533		84.317		84.992

		25		89.372		83.736		84.38

		30		91.576		83.151		84.087

		35		91.377		82.148		83.51

		40		93.665		83.107		84.314

		45		93.967		83.861		85.822

		50		95.928		84.766		88.235

		55		97.134		86.576		89.291

		60		97.738		88.386		89.442

		65		98.793		90.196		91.403

		70		99.095		94.118		93.967

		75		99.698		94.118		96.38

		80		99.698		94.118		96.38

		85		99.698		94.872		96.38

		90		100		95.475		96.38

		95		100		98.039		98.341

		100		100		100		100

		DATA SPLIT 43

		Threshold(%)		CBR		POISSON		ZIP

		5		81.122		88.01		87.755

		10		81.971		85.744		87.841

		15		91.713		81.584		83.241

		20		90.492		80.815		78.778

		25		92.974		80.229		79.412

		30		93.196		80.063		80.222

		35		94.053		80.438		79.812

		40		96.244		81.221		81.534

		45		97.183		81.377		84.038

		50		97.966		83.099		84.194

		55		98.435		84.351		84.664

		60		98.592		88.889		87.793

		65		99.374		91.236		89.202

		70		99.374		92.645		90.61

		75		99.374		92.645		93.74

		80		99.374		92.645		93.897

		85		99.374		92.645		93.897

		90		99.844		92.958		93.897

		95		100		97.809		94.992

		100		100		100		100

		DATA SPLIT 44

		Threshold(%)		CBR		POISSON		ZIP

		5		87.719		82.749		87.719

		10		89.815		84.722		86.806

		15		90.4		82.8		83.6

		20		89.781		78.467		78.832

		25		90.767		77.7		78.92

		30		92.088		78.283		78.451

		35		92.951		77.213		77.705

		40		94.754		77.377		77.869

		45		95.082		77.869		79.672

		50		95.738		78.033		80.656

		55		96.721		79.344		80.82

		60		98.525		80		81.311

		65		98.525		85.738		83.279

		70		99.18		91.311		89.344

		75		99.18		94.098		92.295

		80		99.18		94.098		94.59

		85		99.18		94.098		94.59

		90		99.672		94.098		94.59

		95		100		95.246		95.082

		100		100		100		100

		DATA SPLIT 45

		Threshold(%)		CBR		POISSON		ZIP

		5		74.566		88.15		92.775

		10		85.057		88.046		86.207

		15		86.573		80.361		82.565

		20		89.687		78.821		80.847

		25		90.829		78.836		78.483

		30		90.971		77.683		80.409

		35		91.708		79.602		80.597

		40		92.869		82.255		82.421

		45		96.517		82.255		84.411

		50		98.01		82.421		86.235

		55		98.839		85.24		86.401

		60		100		86.07		86.733

		65		100		89.884		88.889

		70		100		92.04		91.874

		75		100		92.04		94.03

		80		100		92.04		94.196

		85		100		92.869		94.196

		90		100		94.03		94.196

		95		100		99.005		95.357

		100		100		100		100

		DATA SPLIT 46

		Threshold(%)		CBR		POISSON		ZIP

		5		81.073		76.972		78.864

		10		79.853		79.361		80.59

		15		82.911		80.591		79.958

		20		88.201		76.789		80.077

		25		88.745		77.86		79.336

		30		91.459		79.537		80.071

		35		91.289		79.617		79.443

		40		94.425		79.791		79.965

		45		95.819		79.965		80.662

		50		96.864		80.662		82.578

		55		98.78		81.01		83.449

		60		98.78		84.321		83.798

		65		99.129		87.108		87.631

		70		99.826		90.767		88.502

		75		99.826		91.289		92.857

		80		99.826		91.289		94.948

		85		99.826		91.463		94.948

		90		100		94.948		94.948

		95		100		98.955		95.819

		100		100		100		100

		DATA SPLIT 47

		Threshold(%)		CBR		POISSON		ZIP

		5		85.263		63.579		83.158

		10		86.528		82.211		87.219

		15		90.923		84.923		87.692

		20		90.896		84.104		88.15

		25		91.922		83.287		87.326

		30		93.089		82.927		87.534

		35		93.783		82.937		86.905

		40		96.164		82.937		87.963

		45		97.751		83.333		88.36

		50		98.148		85.847		90.079

		55		98.28		86.376		91.138

		60		98.545		88.228		91.799

		65		99.074		92.328		92.593

		70		99.339		94.444		95.238

		75		99.471		95.238		96.164

		80		99.471		95.238		96.429

		85		99.471		95.503		98.942

		90		99.603		97.09		99.471

		95		100		99.603		99.868

		100		100		100		100

		DATA SPLIT 48

		Threshold(%)		CBR		POISSON		ZIP

		5		79.739		83.66		83.66

		10		86.005		83.715		82.188

		15		84.052		78.879		78.664

		20		90.392		76.667		77.451

		25		90.149		77.509		76.952

		30		91.219		77.778		78.315

		35		92.632		77.895		78.596

		40		94.211		78.421		80.175

		45		96.491		78.772		82.632

		50		98.596		79.649		82.632

		55		99.123		80.526		83.333

		60		99.123		85.439		83.86

		65		99.474		88.596		87.018

		70		99.825		89.649		87.719

		75		99.825		90.351		91.228

		80		99.825		90.351		93.684

		85		99.825		91.404		93.684

		90		99.825		92.982		93.684

		95		99.825		98.947		94.211

		100		100		100		100

		DATA SPLIT 49

		Threshold(%)		CBR		POISSON		ZIP

		5		81.496		94.094		95.276

		10		87.849		90.476		90.476

		15		88.824		87.059		87.5

		20		93.707		84.131		85.499

		25		93.684		84.605		85.395

		30		93.718		84.359		84.359

		35		95.547		84.097		84.86

		40		96.947		84.733		85.623

		45		97.455		85.623		85.878

		50		98.473		85.751		88.041

		55		99.237		86.641		88.931

		60		99.618		88.677		91.094

		65		99.746		90.712		93.003

		70		99.746		95.929		93.13

		75		99.746		95.929		96.947

		80		99.746		95.929		97.455

		85		99.873		95.929		97.455

		90		99.873		97.074		98.219

		95		100		98.982		98.219

		100		100		100		100

		DATA SPLIT 50

		Threshold(%)		CBR		POISSON		ZIP

		5		83.974		83.333		87.179

		10		90.5		84		82.25

		15		88.627		80.258		80.472

		20		90.135		76.015		79.691

		25		88.649		77.477		76.036

		30		89.043		77.043		78.609

		35		89.882		76.56		77.909

		40		92.58		78.246		79.764

		45		94.941		78.921		82.799

		50		95.953		80.27		83.137

		55		96.459		81.956		83.305

		60		97.639		83.98		83.98

		65		98.651		87.352		86.509

		70		99.157		89.376		88.702

		75		99.157		92.749		92.917

		80		99.157		92.917		93.086

		85		99.157		92.917		93.086

		90		99.663		93.086		93.086

		95		100		94.098		94.098

		100		100		100		100
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