Walkthrough

POULIN « HUGIN

PATTERNS & PREDICTIONS

Patterns and Predictions is a simplified tool for predictive analysis.

Utilizing technology based on Bayesian statistics, the system predicts future events when
given a simple data set.

This same technology is used by many of the world’s largest companies, and now a
simplified version is available to you the individual researcher.

This tutorial will serve to instruct you on the usage of the system.
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By accessing the PHJ Wizard application, the user has a graphical capability to learn the
functions of the tool.
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‘Start Here’. We will then be walked through the process of building and using a
predictive model for the price of Frozen Concentrated Orange Juice using Florida
weather data.
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£
FCOJ Wizard

This wizard will walk you through the steps in building the FCOJ predictor example. All
directories are assumed to be a child of the main PH install directory (C:hph for this wizard).

otep 10 Introduction

Step 20 Parse YWeather Data (Pre-Frocessing Weather Dataiintoa CEY)
siep 28 Data Format

Siep & Model Constriction

atep A Model AnalysisInTeErence

Step da; Viewing the Bayesian Network Do Step

Introduction -
This area will show the basic instructions to follow in |
order to complete the wizard. After reading the
instructions for each step, click the "Do Step" button in
order to bring up the dialog that you can complete the
step with.

Ad

Close | Hrewious step | Mext Step |

The initial wizard view explains that our starting path is the subfolder C:/PH/.
Meanwhile for each step, the written instructions will be in the window pane. Use the
scrollbar to view all content. Finally when appropriate, the wizard will prompt the user
with a DO STEP in the mid right corner of the box.
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FCOJ Wizard

This wizard will wallk you through the steps in building the FCOJ predictor example. All
directories are assumed to be a child of the main PH install directory (C:\ah for this wizard) .

siep 1) IRmoducton
Step 20 Parse Weather Data (Pre-Processing Weather Data into a C3%)

Parse Weather Data B x|

" Use a response filz

Fesponse-Fle; IfNu:ur.E Selected > Choose File... |
Step

* Select individual files (For small sets only) ﬂ
Add File | Rermove File |

Input Files:

C:PHIPHI_Example\FLMIAMIE, bxt o
CAPHIPHI_Example\FLORLAMD  bxt

3 PHIPHI Exarnplet\FLTALLAH, bxk

C3PHVPHI_Example FLTAMPA, Ext

CAPHVPHI_Example\FLWPALME bxt

CAPH\PHI_Examplelfcoj. bxk ;I
Cutput File: IC:'l,PH'I,F‘HJ_ExampIe'I,weather.dat choose Fils. . |
Stark | Close |

Command Cukpuk:

Ad|
C Step |

[The action has completed running, |

In this next step, we begin the process of building a data set. In this case, the weather data
must be processed and combined with the FCOJ price information to produce a data file
(DAT). You accomplish this by adding a collection of weather data files and the fcoj
prices file all in NCDC format. In this case, when we generate the DAT file the appended
the fcoj prices file is the last entry.
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FCOJ Wizard

This wizard will wallk you through the steps in building the FCOJ predictor example. Al
directories are assumed to be a child of the main PH install directory (C:ph for this wizard).

ste 10 Introduction

Step 20 Panrse Weather Bata (Fre-Frocessing Weather Bata (nta a E5y)
step 2a: Data Format

ste 8t Mode! Construiction

step 4 Mode] Analysis/iRTeErEnce

Step da; Viewling the Bayesian Metwark Ly gy

Format explanation: The basic ohject model for Patterns and Predictions is an aligned
CSY file, The particular format of the aligned C3W file is:

Child_variable_1, Child_variable_2, Parent_ariahle
Child_variable_1_Valug1, Child_Variable_Value2, Parent_Variable_value!

Therefore, for this example. .

FLDAYTMA FLIACKSY FLMIAMIE FLORLAND FLTALLAH FLTAMPA, FLWPALME fooj
T8.274879771 7666804755932

Mote: The data format is not strictly a time-series. The [eaming algorithms assume that
there is no information in the order inwhich the observed data is input into the system.
That is, the learning algorithms assume the observed data points are exchangeable, Ad|

Close | Prewvious Step | i Mext Step

In this next step, we momentarily divert from the process to explain what happened in the
last data processing step. The DAT file produced is essentially a CSV file, native to
Microsoft’s Excel. Specifically, the Child (Predictor) variables are used to predict the
attributes of the Parent (Target) variable. The Child variables are the weather data values,
while the Parent is the FCOJ price. Please note that any set of Child variables or single
Parent variable could be used in this way interchangeably.
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ﬂ
FCOJ Wizard

This wizard will walk you through the steps in building the FCOJ predictor example. All
directories are assumed ta he a child of the main PH install directory (C:\oh far this wizard).

e 1 Introductiom

step 2 Farse Weatier Data (Pre-Frocessing Weather Data inta g C 55
siep 2a; Data Farmat

step 3 Mode| Construction

step d: Model Analysisinference

Step da: Viewing the Bayesian [etwark Do Step

Faor the model construction, choose an Interval Based TAN
model. Select the weather.dat file from the previous step, and
make sure the Target variable is set to fooj. Choose the output
directory, and hit start.

Construct a Model x|

Interval Based | Boolean Based |

Maodel Type
™ Maive Bayes Model (MEM)
" Tres-Augmented Bayes Model (TAN)

[ Hitrarchical N Bayes Madel (HIGH)

Hugin DAT Fie: |C:\phiPHI_Examplelweather.dat Choose.., |
_ Ad

Close | Prewvious Step | Mexk Skep |

In this next step, we actually build a predictive model based on the data we
generated. In this case, we provide the ability to build an NBM (or Naive Bayesian
Model) or a TAN (Tree-Augmented Bayesian Model). The difference between the two
deals mainly with the optimization of the model structure. NBM models generally have
faster build times and query performance, while TAN models are sometimes slightly
more accurate. Note: the Hierarchical Bayesian model listed is only available in the full
professional version. Hierarchical models are an advanced model type and allow for such
things as the discovery of ‘hidden’ or ‘dark’ patterns in data.
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FCO3] Interval Based I Eonolean Based |

This w
directc

siem 1
Siem 2
Sten ¢
Step 3:
Siem
Sten 4z

Fori
maod
rriaki
direc

Const

M
{
f
{

k

Madel Type
™ Maive Bayes Maodel (MEM)
{* Tree-Augmented Bayes Model (TAMN)
(" Hierarchical Maive Bayes Model (HHERM)

Hugin DAT File: IC:'I,F‘H'I,PHJ_Example'l,weather.dat

Mumber of states: 10

I—
Tarqget: IFcuj
I—

Ikerations: 1

Model Mame: IExampIe

Cukput Direckory: IC:'I,PH'I,PHJ_ExampIe'I,

*HMEM modeling requires the Full version, available at:

hkkp: / fvaw, poulinbugin, comy orderinfo)pro. htm

Choose. .. |

Choose, ..

i

Skark
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x| X

iple. Al
this wizard).

Do Step

kery
|The action has completed running.

Command Cukpuk:

Case #1 ignared, Ik does not conkain the correct number of variablas:

Case #1 ignored, Ik does not contain the correct number of variables:

Close |

hd
J Mexk Step |

When you click ‘DO STEP’ we are prompted to choose the model type, the DAT file
input, the number of states, iterations, model name, and output directory. The model type
is again NBM or TAN. The DAT file is simply the file that we created in the previous
steps. The ‘number of states’ is the number of divisions, increments or ‘bins’. I.e. the
totalrange is a number line where we set the number of divisions of the line as states.
‘Target’ must be the Parent variable that we generated in our DAT file, and is the
variable we want to know the predicted value of. ‘Iterations’ is simply an input for the
number of times that we would like to run through the generation of the model. Finally,
you can select a custom Model Name and Output directory, though the program will have
default values. Note: Any warning about Cases is merely to state the alignment of the
actual file.
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Parse StructuredData =
FCOJ Wizard

This wizard will walk wou through the steps in building the FCOJ predictor example. All
directories are assumed to be a child of the main PH install directory (Chph for this wizard).

Step 10 Introduction

Step 2 Parse YWeather Data (Fre-Processing YWeather Dataiinio & S5V
Siep 2a; Data Format

step & odel Construction

step 4 Model Analysis/inference

Step da: Viewing the Bayesian Metwork Do Step

To infer the future value of fcojf: First select the model generated (for instance nbm.net),
and then select the case file (fcoj_case 1) included in the \PHJ_Example directory. The
target wariable is 'fcof'. Select 'Output to Screen' to see results in the text box,

X
Model File: |C:\phiPH]_Example!fcoj_sxample.nst Choosa File...
CaseFile: [Ci\phiPHI_Examplelfcoj_case.txt Choose Fie. .
Target Variable: |fcoj
[~ Werbose Output
" Output to a file:

Close | Previous Step | i MexkStep

In this step, we have built a model and we can now perform an ‘Inference’ or Prediction.
We will have to predict the value of FCOJ based upon the value of a ‘Case’. A case file is
simply a set of future/present conditions that are similar to the historical data that we used
to build our model. As such, when the Case is compared against the existing model the
system derives the prediction.
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Poulin Hugin - Patterns and Predictions o ] |

File Abouk

Wizards I Data Prep | Model Construction I Feature Extraction Inference and Analysis |

Inference
|VF'erF|:|rm inference on a model (ph -inference), Inference. .. |
inference x

Maodel File; IC:'I,ph'l,ExampIe.net Choose File. ..

Case File: IC:'l,F'H'l,F‘HJ_Example'l,Fu:u:uj_u:ase.txt Choose File. .. |

Target Variable: IF:::::j
[ Werbose Output

" Qukput ko & File:

Dukput File: IN::-ne Selected hoose File.. .,

{* Qukput ko screen:

Pifcoj = 73.55 - 76.3) = 0,54501 4

Carmmand Cukput: Start |

|The ackion has completed running.

When clicking ‘DO STEP’, you enter the Model file name, and a Case file name. You
must then select the Parent/Target variable, which in this case it is fcoj (lowercase) and
then we can output the predictive results to a screen or txt file. In this example, we see
that the value of fcoj within P is the price range in cents per pound, and the right hand
value is the percentage likelihood of the occurrence.
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Parse structuredata x
FCOJ Wizard

This wizard will walk you through the steps in building the FCOJ predictor example. All
directories are assumed to be a child of the main PH install directory (C:hph for this wizard).

ste 1: ntraduction

Eiep 20 Farze Weather Data (Fre-Frocessing yWeather Data into 2 CE4)
step 2a: Data Format

step 3t Model Canstruction

Step d: Model Analysisinierence

Step 4a; Viewing the Bayesian Network Do Step

To graphically wiew and modify your Bayesian network for advanced features such as
Expert analysis and input, please upgrade to Hugin Explorer:

http:AAeenewy NUQin.com/Products Services/Products/Commerciall/Explorer?

FLJACKSY Ad|

Close | Previous Skep | Mexk Stem |

Finally in this step we illustrate how the model looks visually using the full commercial
software suite provided by the Hugin Explorer tool. In this case, we have used Hugin
Explorer to export a visual representation of a TAN prediction network.
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ADVANCED FEATURES

* Response file generator

Response files are simply the contents of a directory with the Parent variable appended to
the end of the document. They are useful for speeding up data pre-processing by allowing
the automation of data collection.

For our FCOJ example, a small response file would be ‘response.txt’ illustrated here:

C:\PH\PHJ Example\FLDAYTNA.txt
C:\PH\PHJ Example\FLJACKSV txt
C:\PH\PHJ Example\FLMIAMIB.txt
C:\PH\PHJ Example\FLORLAND.txt
C:\PH\PHJ Example\FLTALLAH.txt
C:\PH\PHJ Example\FLTAMPA.txt
C:\PH\PHJ Example\FLWPALMB.txt
C:\PH\PHJ Example\fcoj.txt
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Poulin Hugin - Patterns and Predict 10 x|

File  aAbout

‘Wizards D[ataPrep | Model Cl:unstructil:unl Feature Extral:l:il:unl Inference and .ﬁ.nalysisl

—Parse Directary (Generate Response File)

Create a response File based on files wikhin a direckary, Create... |

Create a Response File El L

Directory ko Read: IC:'I,F‘H'I,PHJ_ExampIe Choose. .. |
Parent Var File: IC:'l,PH'l,F'HJ_ExampIe'l,Fu:u:uj.txt Choose, ., | |

Response Oukpuk; IC:'I,F‘H'I,P'HJ_Example'l,weather_Fcu:uj.txt

Skart | Close |

|Flead~,= |
e ——
~Parse C5% File
Parse one of more comma seperated value files (csv2dat], Parse. ..
~Parse Weather Data
Parse weather data in MCDC Format (weatherZdat). Parse...

To use the Response File Generator, under both the ‘Data Prep’ and File drop down
selections you can select ‘Generate a Response File’. You will then be prompted to select
the directory you want to scan, the parent variable you want to define for observation,
and finally the resulting file name. This process with then scan the directory, exclude the
parent (observed) variable and then append it to the end of the file, and finally it will
output a valid response file to be used in other data parsing steps of the application.

© Copyright 2006-2007 Poulin-Hugin 13



Walkthrough

e Command line access
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Patterns and Predictions™ was initially developed as a command line intensive
automation tool. Therefore, all functions that are exposed in the PHJ tool are present as
command line operations. In fact, there are many more options included within the
command line, as we would assume advanced usage on large systems.
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Features in Patterns and Predictions Professionalm

The following features are included in the professional version of the software.
* Hierarchical (HNBM) Modeling — the discovery of latent ‘hidden’ variables.

* Accuracy function — Using the k-fold (e.g leave-one-out) approach you can
validate the accuracy of your model.

* Unstructured data parsing — Utilizing our Patent Pending element counting
techniques, you can convert your unstructured data elements to a structured data

set and optimize the accuracy of your models.

*  Other platforms — Patterns and Predictions™ Pro is available to users for
Windows, Solaris, Linux, Mac, and 64 bit platforms/systems.

*  Support — 1 year of full support (both email and phone) is included with the
product. Extended support is available for 20% of the total purchase price.
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For more information on our predictive analytic solutions in Healthcare, Finance, and
everyday life:

* Healthcare such as Health risk predictions (see Poulin-Hugin’s work with the
CDC at http://www.poulinhugin.com/casestudy/Influenza.htm )

* Finance such as Commodity price predictions (see Poulin-Hugin’s work with
FCOJ at http://www.poulinhugin.com/fcoj.pdf)

* Everyday life such as the outcome of Sporting events (see Poulin-Hugin’s
upcoming work)

Lead Developers

Chris Poulin : Anders Madsen
(chris@poulinholdings.com), (anders.l.madsen@hugin.com)

Marketing

Anne-Mette Christensen

Supporting Code

Frank Jensen

Ul Design

Jason Nichols
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