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* Yesterday:

Agenda » The National Science Analysis
* Preparing Data for Analysis
 Application of Products
* Basics of Belief Nets

« Today:
 Exercise #1: Pivot Tables
 Exercise #2: Naive Networks
- Exercise #3: Bayes Networks
* Wrap-up




A BAYES NETWORK




Cohesive Fire Bayes Network (Prescribed Fire)

- A type of structure for a network

- Assumes that nodes have conditional dependencies on each
other that are shown in an acyclic graph. That is, the graph has
no cycle or start point.

- There are cause and effect relationships among many nodes
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Resources

http://www.norsys.com/netica.html

Downloads Resources Site Map Order Corporate

NORSYS makes advanced Bayesian Dbelief
network and influence diagram technology
practical and affordable.

Netica, the world’'s most widely used Bayesian
network development software, was designed to
be simple, reliable, and high performing. For
managing uncertainty in business, engineering,
medicine, or ecology, it is the tool of choice for
many of the world's leading companies and
government agencies.

News

2013:
Netica APl now runs on
Android and i0OS

June 11-13,2013:

3-day course featuring Netica
usage and BN analysis.
Presented by Innovative
Decisions.

More Info

more...

Copyright © 1995-2013 Norsys Software Corp. Legal Notices

Norsys and Netica are trademarks of Norsys Software Corp.



http://www.norsys.com/netica.html

Resources

ESIcontenEY [Ty

=
=¥ Getting Started
K Welcome
o Getting Started
42 Netica Application
&2 Netica on a Mac
&z New Features
4 Installation
&2 Menu ttems and Toolbar
ﬁ CQuick Tour
(:;2 Introductory References for Bayes N
&2 Design Fhilosophy
§ Probabilistic Inference
ﬁ Creating Bayes Nets
£J Node Properties
§ Node Tables
ﬁ Cases and Case Files
ﬁ Learning From Cases
§ Decision Nets
ﬁ Display Style and Printing
£J Reports and Data Linking
§ Equations
ﬁ Special Topics
53 In The Works
§ Reference

Welcome to Netica's Help System

This system is designed to offer the most up-to-date documentation on Metica Application, the world's most widely used Bayesian network development software,

Here are some tips for effectively finding the information you need:
Navigation Buttons: Use the small white previous and next arrows in the side panel to seque

Styles: We recommend becoming familiar with these hyper-link styles, as they are used thro

popup link = opens popup text on your screen

Encyclopedia link = takes you to an Encyclopedia page
general link = takes you to another page within the help system
web link=opens aweb browser page or enables e-mail

Glossary link =takes you to the indicated Glossary entry

Set-up: First open the Table of Contents (with the "Show™ or the "Contents” button). Then we

Sequential Reading: This help system is laid outin logical chapters, ascending somewhat b
other). Alternatively, you can open the Table of Contents and go straight to your desired topic.

The Index: Whenever you have a problem with Metica, or need some information on how itis
there are entries that you feel should be added, please inform us.

Other Resources: Explore how other people are using Metica by visiting our pnline libra:
comprehensive information at the beginner, intermediate and advanced levels.

Contact Us: If there is anything you cantfigure out by using this Help system, feel free to conl

Mow, itis time to Get Started!

NORSYS

SOFTWARE CORP.

.

Home Products Downloads Resources

Site Map Order

Corporate

® ® Netica Tutorial

A - Introduction ” B - Basic H C - Intermediate H

D - Advanced

Preface: How to approach this tutorial.

A. Introduction to Bayes Nets

1. What is a Bayes Net?

© Why are they useful?

© Why are they called Bayes nets?

© What are they used for?
Automated diagnosis
Prediction
Financial risk
Modeling ecosystems
Sensor fusion

insurance

Monitoring and alerting
© Interesting Properties of Bayes Nets
2. Using a Bayes Net
© Compiling the net
© Entering findings
= positive state findings
= negative findings
= likelihood findings
© removing findings
3. Probabilistic Inference
© Compiling, revisited
© Explaining away
© Blocking
4. Basic Decision Making
© Utility Nodes
© Decision Nodes
© Techniques for getting good valuations

References

Copyright @ 1995-2013 Norsys Software Corp. Leqal Notices

Norsys and Netica are trademarks of Norsys Software Corp.




Resources

Home Products

Downloads Resources Site Map Order Corporate

Netica
Resources |

Training Literature Websites

The following consultants have extensive experience applying Netica.

\nnaovative Decisions, {nc.
Innovative Decit

Innovative Decisions, Inc_, {IDl} is a management consulting firm specializing in
the disciplines of decision analysis. probabilistic analysis, operations research,
and systems engineering. Their staff includes several of the world's leading
Bayes net experts, who have been using Netica for many years. IDI supports
the needs of analysts, managers and senior decision-makers through its
consulting, facilitation, research and training senvices.

Upcoming BM courses offered in 2012: February 7-9. May 15-17. Sept 18-20,
and Nov 13-15. More info

Information Extraction &
Transport

IET is an R&D company that performs custom system development and
consulting in artificial intelligence software systems, and modeling of expert and
common sense knowledge. In our opinion, IET has available the largest
concentration of top-notch Bayes net experts in the industry. IET has been
using Netica for many years and many of its consultants are expert users.

Causal Links LLC

Causal Links LLC helps people and organizations make better decisions. Using
a Bayesian Network modeling approach, we develop causal models for complex
situations and problems. Based on such models we build decision tools which
provide interactive environments for the decision makers to analyze their
situations, perform what-if scenarios, and evaluate the outcomes and benefits of
various options. Our automated tools are well suited to analysis of complex
systems like education, health, environment, and banking. We have applied our
approach to disparate fields and developed an education diagnostic system for
Peru and Jamaica (USAID), a risk analysis tool to assess the vulnerability of
developing countries to money laundering (The World Bank), and a diagnostic
tool to diagnose and recommend remedial actions concerning unwanted water
problems in oil fields (for Schlumberger).

Business Intelligence
Solutiens

Business Intelligence Solutions

Business Intelligence Solutions (BlSolutions) is a data mining consulting
company with offices in Philadelphia and Toronto. The company provides
business analytics/data mining, GIS/spatial statistics, and C++/ Net/Java
application development services. BlSolutions uses Netica in the development of
diverse decision support systems, based on Bayesian Belief Networks (BBN). In
particular, BlSolutions employs BBN in the banking industry for consumer cradit
scoring and for credit scorecard design, and in the call center industry for
ensuring that call center agents recognize critical situations and for generating
the appropriate questions for agents to ask in these situations.

Dynasty provides development environments and knowledge based solutions for
automating and ifvi i i i

If you offer training, literature, consulting, or any resources supporting Netica

Copyright

and would like to be added to this page, please contact us.

1995-2013 Norsys Software Corp. Legal Notices

Norsys and Netica are trademarks of Norsys Software Corp.

A/X Welcome htm

Resource Allocation

Progrom & Budget Development

Probabillgtic Inference

Strategic Planning

E=a] DI

Innovative Decisions, Inc.

Organizational Assessment

Performance Metrics  Risk Analysis
Modeling & Simulation
Bayesian Analysis. operations Piarning
Strategic Decision Analysis >

Source Selection

Decision Analysis

Innovative Decisions, Inc., (IDI) is an analytics and management consulting firm serving
business and government clients through innovative applications of decision and risk analysis,
operations research, and systems engineering. IDI supports the needs of analysts,
managers, and senior leaders through tailored analytic services, integrating organizational

values, data, resources, and risks to yield risk

all of our clients

Quantitative Decision

& Risk Analysis

DI provides expert quantitative decision/risk
analysis to support agencies' management

and business efforts.
We aiso provides studies, analyses and reports

lent, consultative or

f d and best-value solutions for

Planning, Assessment &
Decision Process Design

DI offers planning, assessment, and decision

RECENT NEWS

IDI Vice President Freeman
Marvin Serving as Chair of
the Program Committee
for 2014 INFORMS Analytics
Conference

November 17, 2013 - Freeman Harvin, DI
Vice President and Executive Principal
Analyst, s serving as chairman of the
program commitee for the 2014 NFORIS
Analytics Conference to be heid in Boston
rom 30 March - 01 Apri 2013. The theme of
the conference will be "Up the

Revolution”. For information on registration
and detais of the event, see this weeks
blog.

Decision and Risk Analytics
(DRA) Course to Be Offered
December 16-20, 2013

October 28, 2013 - DI will host the next

running of ts Decision and Risk Analytics

(DRA) course this December 16-20 at our
new Headquarters location. For information

and to register, vist the course's page.

IDI to Move to New
in D

process design services to assist 1S with
structuring their decisions processes. Additional
services include group collaboration for wicked
problems, application of decision support tools, and

October 14, 2013 - DI wil relocate its
headquarters to a new buiding in Vienna,
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Scie

ce Analysis: Application to the Southeast Region

e Analysis: Appliation to the Socutheast Region

Explore Data with Belief Networks (Netica)

Explore Data with Belief Networks (Netica)

Exercise # 3

Exercise # 3

INTRODUCTION

Similar to Exercise#2, this exercise will expose you to Netica and how it's uzed, however we will be using
a traditional belief network, rather than a naive network. That is, the structure of the network has more
causeand effect relationzhips between multiple nodes and can be explored differently.

TASK(S)

Your task for this exercise is to work with & partner and complete the activities outlined below. Most
activities have a related question, which you should answer and write down in the space provided.

If you have any questions aboutthe software or run into any issues, several facilitators will be walking
around the roomto answer your questions.

ACTIVITY/PROCESS

affect primary conservation partner [“Conservation Partner”), non-forest prescribed fire potential
[“MonFar Rx Fire Potential), forest prescribed fire potential [“Forest Rx Fire Potential”), and the index
of prescribed fire activity [ “Index of Rx Fire Activity”). Note: You may need to togzle by removing the
findings each time.
3. Question: What interesting relationships do you notice as you togele through each state in the
ithem region?

Activity #4

1. Make sureall findings are removed from the network.

2. Mow explorethe network by selecting Texas fromthe “State” nodeand repeat Activities 1-3. Note:
Ivake sure not to remove the findings for Texas inthe “State” node for each activity.

3. Question: Do you see different trends within the data?

Activity #1

1. Openthe Netica file called “Rx Firg_Sguthgast” (File> Open...navigateto desktop)

2. Take a closelook at the nodes within the network and notice how the arrows are drawn differently
from Exercise #2. Noticethe distribution of data without any findings selected.

3. Lookatthe Index of Prescribed Fire Activity node (called “Index of Rx Fire Activity). Select the state
called “<0" and noticethe distribution of data in the “IMax Area Burned: normalized”. Toggle through
each state inthe “Index of Rx Fire Activity” node and see howthe distribution changes.

Activity #2

1. Make sure all findings are remowved fromthe network (click on the “red ¥” button at the top called
“Remove Case (Findings)".

2. Lookatthe forested prescribed fire potential node (called “Forest Rx Fire Potential”). Select the first
state (0-10) and togglethrough the others to see how they effect “Max Area Burned: normalized”.

3. Mow, dothe same thing again and noticethe number at the BOTTOM of the “Max Area Burned:
normalized” node. This isthe average Maximum Area burned in acres.

4. Question: How does this average change? What is the average in “Max Area Burmned: normalized” when
you select the smalest state (0-10) in the “Forest Rx Fire Potential® node?

Activity #3

1. Make sure all findings are remowved fromthe network (click on the “red ¥” button at the top called
“Remove Case (Findings)".

2. Lookatthe State node. Begin to select each state within the southern region and notice how they

THINGS YOU WILL NEED

You wil need the following itemns:
+ Personal laptop
* Neticafile saved on desktop ("Rx Are_Southeast”™)

RESOURCES

Morsys Netica “Help® section: hitp:/fwww.norsvs. com\WebHelp/METICA htm




Tasks and Process

- Everyone will pair up in groups of two

- You will need:
- NETICA installed on your laptop
 “county RX Fire Southeast” file

- Go through the FIVE activities outlined in the Exercise Handout

- If you have questions, please raise your hand and someone will
assist you...



LET’S GET STARTED
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Activity #1

Region
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Activity #2
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Activity #4
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Activity #5
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20 15019 9.173 12.419 33.864 38.858 5.646 0
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