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About Attrasoft PredictorPro

Making decisions based on your projection of the future events is a way of life. Attrasoft PredictorPro is a fast terabyte data processing tool for your database. It uses a sequence of numbers to predict the next row of numbers in line. It uses historical data to predict future possibilities. It does not matter what you want to predict. 

90% of the work in using the PredictorPro is preparing your database containing your historical data. (Many corporations already have their database in place, which contains years of historical data. It is often overwhelming because of the sheer volume to mine the data for the purpose of strategic thinking.) The remaining 10% of the work is to operate the PredictorPro (a few clicks). The PredictorPro is especially good if you have a terabyte or gigabyte database because of its accuracy and speed.

Once your data is prepared correctly, the PredictorPro is able to provide you with rated predictions on any subject or any problem. Attrasoft PredictorPro         can:

· Predict Stock Market

· Predict earnings and revenue of a company

· Predict short term and long term interest rates

· Predict commodity (gold, oil, corn,...) prices

· Predict regional/worldwide price fluctuations for a particular merchandise item 

· Predict various indicators/indexes of the economy for strategic thinking and policy issues

· Predict Dynamic Systems, Markov Chains

· Predict system failure probabilities

· Predict other complex systems

…

Customized versions of the PredictorPro are also available.
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Introduction

1.1 Why Prediction

Making decisions based on your projection of the future events is a way of life.

Assume you run a coffee shop and your raw material is coffee. If you project the coffee price is going significantly higher, then you probably will keep the coffee inventory as high as possible. If you project the coffee price is going significantly lower, then you probably will keep the coffee inventory as low as possible.  How do you make this kind of projection? Most likely you will make a prediction based on your historical experience. 

 If your decision is whether to make an investment to build a $100 million factory, you'd better be sure that your projection will be right. In particular, you should keep your emotions out of the decision process.

 In general, a decision is made based on several factors. Some of them can be measured and have a historical track record. Many corporations already have their database in place, which contains years of historical data. It is often overwhelming because of the sheer volume to mine the data for the purpose of strategic thinking. 

 This is where software can help you to predict these factors based on your historical database. The software can learn years of experience from your database and use the knowledge to tell you what will happen if this were in the past. This provides you with a baseline for your decision making process. The software can learn years of experiences in seconds and is ready to serve you as if it is one of your staff.
1.2 Why Attrasoft PredictorPro

Attrasoft PredictorPro is a fast terabyte data processing tool for your database. It uses a sequence of numbers to predict the next row of numbers in line. It uses historical data to predict future possibilities. It does not matter what you want to predict. 

90% of the work in using the PredictorPro is preparing your database containing your historical data. (Many corporations already have their database in place, which contains years of historical data.) The remaining 10% of the work is to operate the PredictorPro (two clicks). The PredictorPro is especially good if you have a terabyte or gigabyte database because of its accuracy and speed.

The advantages of the Attrasoft PredictorPro are: 

· The PredictorPro is universal: it does not matter what you want to predict. 

· The PredictorPro is one of a kind: it is designed to handle terabyte and gigabyte databases (No other database companies, however big, have such ability);

· The PredictorPro is fast: it is designed to handle such huge volumes of data in a way that you can make decisions instantaneously.
· The PredictorPro is very simple to operate: your business database is 90% of the work required to use the PredictorPro. If you already have the data, then 90% of the work is done. 2 clicks are all that is required for the PredictorPro to present you with a set of rated possibilities based on your historical database. 
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Figure 1. Attrasoft PredictorPro.
Once your data is prepared correctly, the PredictorPro is able to provide you with rated predictions on any subject or any problem. Attrasoft PredictorPro can:

· Predict Stock Market

· Predict earnings and revenue of a company

· Predict short term and long term interest rates

· Predict commodity (gold, oil, corn,...) prices

· Predict regional/worldwide price fluctuations for a particular merchandise item 

· Predict various indicators/indexes of the economy for strategic thinking and policy issues

· Predict Dynamic Systems, Markov Chains

· Predict system failure probabilities

· Predict other complex systems

…

1.3 How to Operate Attrasoft PredictorPro

 The Attrasoft PredictorPro makes patterns out of complicated problems. The PredictorPro is based on the neural network technology developed at Attrasoft. A neural net learns from past experience; this makes the neural software operation different from other software: you have to train the software first. You have to teach the PredictorPro by showing it your historical data.

 The operation has two phases:

1. Your raw data -- 90% of the work 

· Set up a data set (a set of variables that describes your problem)

· Collect data 

· Preprocessing if necessary

2. Using the PredictorPro -- 10% of the work

· Prepare input file

· Link this input file to the PredictorPro

· Run

In section 1, we discussed two examples, coffee and factory, that require a prediction of the near future. To show you how to use the PredictorPro, we, however, will not go into "very complicated" problems like a business decision of whether to build a factory or not. We will concentrate on "very simple" problems where the fruit of the prediction is immediate: like the stock prediction. The decisions are very simple:

· If a stock is predicted to go up, then buy low and sell high;

· If you have to pick up several stocks among a basket of stocks, then evaluate their relative strength and buy the best-projected performers.

1.4 Phase 1: Data Set and Data Collection

If you want the software for predictions, chances are you already have decided the "data set" and have collected volumes of data. This will make using the PredictorPro very simple.

1.4.1 Data Set

Let us start from the beginning: 

a "data set" is a set of relevant factors related to your prediction problem. 

Throughout this menu, we will use the stock market as an example. 

What are the factors for the stock market? i.e. what is a data set for a stock? There are hundreds of them:

· Interest Rates

· Short term: 

3-month US Treasury Bills

· Intermediate term: 
5-year US Treasury Bills

· Long term: 

30-year US Treasury Bills

· ... 

· Inflation

· Inflation rate

· Consumer Price Index

· Producer Price Index

· ...

· Economy

· GDP (Gross Domestic Product) Growth Rates

· Leading Economic Indicators, a key measure of future economy activity

· National Association of Purchasing Management Index

· ...

· Stock Market

· Dow Jones Industrial Average (large)

· NASDAQ Composite (technology)

· S&P 500

· Russell 2000 (small)

· New highs/new lows

· Volumes

· ...

· Stock-Specific

· Stock value

· PE-ratio (Earnings should not be used because of the discontinuity: it changes once every 3 months)

· 200-day Moving Averages

· 100-day Moving Averages

· Stock/(100-day Moving Averages) ratio

· Section Indicator (for Example, phil.semecond.index)

· PR ratio (Price/Revenue, revenue should not be used because of the discontinuity: it changes once every 3 months)

· ...

· Other 

· Sentiment index

· Which foot ball team wins

· ...

An example of a data set for Intel stock is:

· 3-month US Treasury Bills

· 30-year US Treasury Bills

· Consumer Price Index

· GDP (Gross Domestic Product) Growth Rates

· Dow Jones Industrial Average

· NASDAQ Composite

· Intel Stock value

· PE-ratio 

1.4.2 Data Collection

Once a data set is chosen, the next task is to collect data. For the stock market, data can be collected free from the Internet. We will postpone this topic to chapter 5. 

1.4.3 Preprocessing

Sometimes, the data has noise (statistical fluctuation). The noise can be removed by preprocessing; for example, using the 100-day moving average of a stock instead of the stock directly. Calculating the moving average of a stock from the stock data can be done within seconds with only a few clicks. Again, we will postpone detailed discussion of this topic to chapter 5. 

1.5 Phase 2: Operate PredictorPro

 The software is a black box. Operating the PredictorPro has three steps:

(1) Prepare input file (put all your historical data into 1 file);

(2) Link the file to the black box; and 

(3) Run.

Once your historical data is all in one file (step 1), this file is linked into the black box for training (step 2). In English, this means the PredictorPro is learning your problem, experience, and values of your problem, starting from an empty but very smart brain. After that, the neural network black box is ready to make a prediction by clicking one command (step 3). 

The Attrasoft neural network is based on the so-called Boltzmann machine neural network; this special type of neural network will predict a distribution, which is a set of rated possibilities. (This is similar to the Internet search engine: when you use an Internet search engine, you will get a set of rated possibilities.) 

1.6 PredictorPro's Sister

The PredictorPro predicts downward into the future. If you want to predict to the right, you need to use the PredictorPro's sister: DecisionMaker.

Attrasoft DecisionMaker can:

· Decide whether to grant a loan to a customer, student *, ...

· Decide whether to hire a person or not

· Decide whether a patient has cancer *, heart disease *, thyroid disease *, ...., or not

· Decide how likely a patient is going to get cancer, heart disease *...

· Decide the classification of a virus/bacteria within a group of virus/bacteria *, ...

· Decide how much a house *, a car *, a boat, ... , is worth

· Decide whether your supervisors evaluate your employees fairly

· Decide whether your system (electronics systems, computer network, retail store, sexual harassment situation) is healthy

· Decide regional supermarket price predictability based on accumulated database, ...

· Decide which career a child should choose 

· Decide the outcome of a random event, like a horse race, ...

· Decide the reliability of a system, like computer network, airplane, tank, …

· Identify an item in Forensic Science *, ...

· ETC....

1.7 PredictorPro's Version

The PredictorPro has several versions:

Version


Neurons

prices

100K version

100,000


$499

250K version

250,000


$999

1M version

1,000,000

$9,999

Other customized versions


$999 or up

Consulting fee:

Free customer support covers how to operate your PredictorPro. 

If you need help on how to encode your problem, how to choose a data set, how to convert string data to numerical data, how to handle missing data, ..., the consulting fees are:

$250 per problem if the problem has 1,000 rows or less;

$500 per problem if the problem has 1,001-10,000 rows or less;

$1,000 per problem if the problem has more than 10,000 rows.

2. Total Operation in 2 Clicks

The detailed user's guide will be given in chapter 3 and 4. In this chapter, we will show you the minimum information to get started.

The operation of the PredictorPro is:

· Link; and 

· Run.  

Other than preparing the input file, the PredictorPro is completely “link and run”. No typing is required to operate this Predictor. 

2.1 Overview

Assume you have a large database, say you have collected 30 years of data, and you want to make intelligent decisions based on the huge amounts of information in your database.

Here is your difficulty: you are overwhelmed by your terabyte data and lose a sense of the direction in the data. 

What are you going to do? Order Attrasoft PredictorPro.

The prediction process has two phases:

Phase 1: from your historical database, you will determine a data set, which consists of the relevant variables for the prediction. Then get the data for these variables, if necessary, preprocess them such as calculating the moving-average.

Phase 2: Prepare all your data in one file; then in 2 clicks, you will have your answer instantaneously: 

· Prepare Input file: this is all the data you have collected about your problem and put into one file; this file will teach the PredictorPro your problem and the value of your experience.

· The first click ----- link the data to the PredictorPro;

· The second click  ----- get the prediction(s)  to your question(s);

Now the PredictorPro becomes one of your staff, and is ready to serve you. The predictions will be in a file opened automatically after the second click.

2.2 Total Operation in 2 Clicks

Assuming in phase 1, you have accumulated the data. 

Step 1. Formulate your raw data into a file, the input file;

Step 2. Link the input file to the PredictorPro by clicking "File/Open" and open the input file (first of 2 clicks).

Step 3. Once the file is in the PredictorPro, click a command, say "Real/+ Exponential" (second of 2 clicks).

PredictorPro presents you with all possible predictions and how valuable the PredictorPro thinks each prediction is via a confidence number or rating. 

The confidence number is similar to the number in an Internet Search Engine: the higher that number, the more confidence the PredictorPro has in that prediction.

2.3 Predict What?

The PredictorPro predicts the values of the next period or next several periods. Take stock data as an example,

· If you have daily data, you will predict next day's data;

· If you have weekly data, you will predict next week's data;

· If you have monthly data, you will predict next month's data;

· ...

2.4 Example: Intel stock Value

In this section, we want to predict the Intel stock value for 10/98.

2.4.1 Phase 1: Intel Raw Data

1. Data Set
 A data set is your choice of the variables, which you think will give you the best prediction. We will choose the Intel stock as the sole factor for the prediction, i.e., the data set is the Intel stock. (This is, of course, only for the purpose of demonstrating how to operate the PredictorPro. Attrasoft does not recommend you use any particular data set for a stock.)

2. Data Collection

Free from the Internet, we can collect the following data. In chapter 5, we will show you how to do this.

Intel Corporation (INTC)






Monthly prices (Nov 1991 to Nov 1998)






DATE
HIGH
LOW
CLOSE
VOLUME
5m Avg.

Nov-91
5.531
4.969
5.125
275020000


Dec-91
6.156
5.031
6.125
260759200


Jan-92
7.875
5.906
7.484
589994400


Feb-92
8.594
7.375
7.938
340300800


Mar-92
8.438
6.438
6.906
424595200
6.7156

Apr-92
7.406
6.125
6.688
443011200
7.0282

May-92
6.844
5.813
6.25
300004000
7.0532

Jun-92
7.219
5.969
7.125
346980000
6.9814

Jul-92
7.531
6.844
7.469
291545600
6.8876

…

May-98
85.438
71.25
71.438
271927700
80.2004

Jun-98
77.625
65.656
74.125
360081300
78.8254

Jul-98
88.25
72.25
84.438
396391200
77.7754

Aug-98
92.625
70.938
71.188
440267900
76.4004

Sep-98
89
69.75
85.75
369103300
77.3878

=========================================

Oct-98
90.813
75.813
89.188
393720800
80.9378

We will split the data into two parts:

· Nov-91 through Sep-98 data will be used to train the PredictorPro, 

· Oct-98 data will be used to test the PredictorPro.

Note: chapter 5 will show you how to collect free stock data from the Internet.

3. Preprocessing

To remove the noise, we will use the 5-month moving average, which is listed in column 6. Because this is monthly historical data, we will predict the 5-month moving average of Intel for the next month.

2.4.2 Operating the PredictorPro

Step 1. Prepared Input file

From the above raw data, set up the Intel file (5-month moving-average) in the following manner:

The input file is:

*

Purpose: To predict next month Intel.

Data set: 5-month moving average of Intel, Nov-91 through Sep-98

Next 5-month moving average:

10/98           80.9378

*

1

6.7156

7.0282

7.0532

6.9814

6.8876

…

80.2004

78.8254

77.7754

76.4004

77.3878

This Intel input file has three sections:

· Remark section: 

*

Purpose: To predict next month Intel.

Data set: 5-month moving average of Intel, Nov-91 through Sep-98

Next 5-month moving average:

10/98           80.9378

*

The PredictorPro will ignore this section.

· Number of variables/attributes: 

1

· Data : 

6.7156

7.0282

7.0532

6.9814

6.8876

...
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Figure 2. The Intel input file. 

Step 2. Link the data to the PredictorPro

The above input file, "D_int2a.txt", is in the default directory of the software. Click "File/Open" and open this file. This is the first of 2 clicks. The linking is completed ... just that easy.

To check if the file is linked correctly, click “Data/Link” (see Figure 3)., and a dialog box will appear (see Figure 4).
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Figure 3. Click command: "Data/Link".
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Figure 4. Link the input file to the PredictorPro
If the PredictorPro is linked to the data files, then the first textbox in Figure 4 should be “D_intc2a.txt”, which is the input file. We will explain the other three textboxes later.

Step 3. Click command: "Real/-- Exponential"
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Figure 5.   The "Real" Menuxe "Run Menu".

Figure 5 shows the "Real" menu. "Real" means real number prediction. The other prediction is "Integer" prediction. Click "Real/-- Exponential" (second of 2 clicks) to get the answer. The running takes no time, and the following prediction file is opened automatically (See Figure 6):

=================== Beginning =====================
Possibility              Confidence*Probability  

81.2484       6400

77.8113       10344

76.0928       4235

84.6855       273

88.1226       1

86.404       33

79.5299       168

74.3742       8320

82.9669       261

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

Weighted Average

77.476  

Highest Probability

77.8113  10344

Error of each number

0.859271

=================== End  ==========================

As we have shown in the earlier this section, the correct answer is:

DATE

5 month moving average

Oct-98

80.9378
Ignoring results below 1000, the prediction is

Value   


Probability 
Confidence

81.2484  (  0.859271     
0.218

6400

77.8113  (  0.859271     
0.353

10344

76.0928  (  0.859271     
0.144

4235

74.3742  (  0.859271     
0.283

8320

where 0.859271 is given by the last line of the output file. The prediction is:

Weighted Average =  77.476    ( 0.859271

Highest Probability = 77.8113  ( 0.859271 (35.3 % probability)

This prediction is very close to 80.9378. The probabilities of the predictions are calculated as follows:

6400 / (6400 + 10344 + 4235 + 8320) = 
0.218

10344 / (6400 + 10344 + 4235 + 8320) = 0.353

... 
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Figure. 6 The results of clicking "Real/-- Exponential" (second of 2 clicks)
User's Guide

Chapter 2 is the quick version of the manual. Chapter 3 and 4 will present a detailed user's guide. 

The operation has two phases:

· Your Raw Data -- 90% of the work 

· Set up a data set (a set of variables)

· Collect data 

· Preprocessing if necessary

· Using the PredictorPro -- 10% of the work

· Prepare input file

· Link this input file to the PredictorPro

· Run

In this chapter, we will discuss Phase 2: how to use the PredictorPro. Phase 2 has 3 steps:

1. From your raw data, prepare the input file according to the Attrasoft format.

2. Link the input file to the PredictorPro by clicking "File/Open" (first of 2 clicks).

3. Once the file is in the PredictorPro, click a command to get results (second of 2 clicks).

PredictorPro presents you with all possible predictions and how valuable the PredictorPro thinks each prediction is via a confidence number. This number is similar to the number in an Internet Search Engine: the higher that number, the more confidence the PredictorPro has in that prediction.

2.5 Step 1: Input File Format

The best way to learn the input file format is to look at the examples in the PredictorPro, for example, click "Example/Intel 2". The format is very easy to learn.

The input file must be prepared in the text file format. The PredictorPro has its own text editor. Or if you wish, you can use any word processor, like Microsoft Word, or WordPerfect; just make sure you save the data file in the text format. 

The input file has three sections:

· Comment section;

· Number of variables section;

· Data section.

2.5.1 Comment Section --- Part 1 of the Input File

The comment section starts with a “*” and ends with another “*”. The purpose of this section is to document your data:

· Give a description of the data;

· Specify the data set used;

· Specify the beginning and the ending dates of the data

· . . .

Example: 


*

Title:

Intel stock prediction

Data set :
5-month moving average of Intel

Date: 

11/91 - 9/98

Purpose:            to predict the 5-month moving average, 10/98    

*

Note: the PredictorPro will ignore this section. This section is for your remarks only.

2.5.2 Number of variables --- Part 2 of the Input File

This section has a single integer, which will tell the PredictorPro how many variables you will use. 

Example:

In the Intel example in the last chapter, there was only one variable, therefore, the number of variables is 1. If you have 2 variables, then the number of variables is 2, ... 

2.5.3 Data Section --- Part 3 of the Input File

This section contains the data. 

Example  Considering the Intel example, which we showed you earlier. This example can be generated by clicking "Example/Intel 2". Note that it has three sections: comment, the number of variables, and the data:

*

Purpose: To predict next month Intel.

Data set: 5-month moving average of Intel, Nov-91 through Sep-98

Next 5-month moving average:

10/98           80.9378

*

1

6.7156

7.0282

7.0532

6.9814

6.8876

...

80.2004

78.8254

77.7754

76.4004

77.3878

2.6 Step 2 and 3: Link and Run

The operation of the Predictor is “link and run”. There are two methods of doing this. The first one deals with one or a few predictions. The second one deals with repeatedly making predictions from one data file.

Method 1:

· Link: use “File/Open” command to open a file. This will automatically link the file to the PredictorPro. 

· Run: click a command under Real, Integer, Avg-Max, 3-Average or 10-Average menus.

Note:

You can check the linking by clicking the input-button (5th button).

Method 2:

· Link: 

· Click the input button (5th button);

· Cut and paste your data into this file, after clearing the old contents; 

· Click the save-button (3rd button).

· Run: click a command under Real, Integer, Avg-Max, 3-Average or 10-Average menus.

Note:

This method is a better one if you repeatedly make predictions from one data file. For example, your Excel data file has 10 columns and you want to make a prediction with each column. Method 1 requires you to create 10 new files, which makes data management difficult. Using Method 2, you can cut and paste one column into the PredictorPro, save the file and make a prediction; then repeat it for each column. In the end, you still have just one data file.

2.7 Basic commends

The basic commends are:

Real 


+ Linear


-- Linear


0 Linear


+ Exponential


-- Exponential


0 Exponential

These commands are divided into two groups:

· Linear

· Exponential

The Linear mode deals with two situations:

· Data is in fixed intervals [a, b];

· Data grows linearly, 1, 2, 3, 4,  … .

The Exponential mode deals with:

· Data grows exponentially, 1, 2, 4, 8,  … .

Each group has three commands: 

· + 

· -- 

· 0. 

Here, "+" and "--" means the upper bound and the lower bound, respectively. Assume a prediction is 

x = 5.6 + 0.3 - 0.2 , 

i.e. the result is likely to be 5.6, but could be in the range [5.4, 5.9]; then 

     
       '0' prediction ==> 5.6 

'+' prediction ==> 5.9

'--' prediction ==> 5.4. 

'+' and '--' predictions yield results more often than the '0' prediction, therefore, consider these two commands first. '0' prediction, on other hand, is more accurate than the other two, if it produces a prediction.

Example    
Lottery numbers are good examples where the numbers are in a fixed interval. Intel stock is a typical example of the exponential mode.

2.8 Commands Lists

In this section, we will introduce the rest of the commands.

Real 


+ Linear  

basic command


-- Linear

basic command


0 Linear

basic command


+ Exponential

basic command


-- Exponential

basic command


0 Exponential

basic command

+ Linear Enumerative  

Similar to “+ Linear” command.

The difference between the linear command and the linear enumerative command is that the enumerative command might offer more possibilities than the liner mode. 

The enumerative command looks at all possibilities where the linear command only looks at the important possibilities. However, the enumerative mode cannot examine more than 100,000 possibilities (for the 100,000-neuron version). 

If your application requires a selection among more than 100,000 possibilities, you have to use the linear mode, or order a customized version. The 250K version, for example, will examine 250,000 possibilities.


-- Linear  Enumerative


Similar to -- Linear command.


0 Linear  Enumerative 


Similar to 0 Linear command.
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Figure 7.  The "Integer" Commands

Integer


+ Linear


Similar to "Real/+ Linear" but uses integers.


-- Linear


Similar to "Real/+ Linear" but uses integers.


0 Linear


Similar to "Real/+ Linear" but uses integers.


+ Enumerative


Similar to "Real/+ Linear Enumerative" but uses integers.


-- Enumerative

Similar to "Real/-- Linear Enumerative" but uses integers.


0 Enumerative

Similar to "Real/0 Linear Enumerative" but uses integers.
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Figure 8.  The "Avg/Max" Commands

Avg/Max

+ Real Linear

Similar to "Real/+ Linear" but only prints the weighted average, most probable outcome, and the error.


-- Real Linear

Similar to "Real/-- Linear" but only prints the weighted average, most probable outcome, and the error.


0 Real Linear

Similar to "Real/0 Linear" but only prints the weighted average, most probable outcome, and the error.


+ Real Exponential

Similar to "Real/+ Exponential" but only prints the weighted average, most probable outcome, and the error.


-- Real Exponential

Similar to "Real/-- Exponential" but only prints the weighted average, most probable outcome, and the error.


0 Real Exponential

Similar to "Real/0 Exponential" but only prints the weighted average, most probable outcome, and the error.


+ Integer Linear

Similar to "Integer/+ Linear" but only prints the weighted average, most probable outcome, and the error.


-- Integer Linear

Similar to "Integer/-- Linear" but only prints the weighted average, most probable outcome, and the error.


0 Integer Linear

Similar to "Integer/0 Linear" but only prints the weighted average, most probable outcome, and the error.


+ Integer Enumerative

Similar to "Integer/+ Linear Enumerative" but only prints the weighted average, most probable outcome, and the error.


-- Integer Enumerative

Similar to "Integer/-- Linear Enumerative" but only prints the weighted average, most probable outcome, and the error.


0 Integer Enumerative

Similar to "Integer/0 Linear Enumerative" but only prints the weighted average, most probable outcome, and the error.
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Figure  9.  The "3-Average" Commands

3-Average and 10-Average

+ Real Linear

Similar to "Real/+ Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 


-- Real Linear

Similar to "Real/-- Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 


0 Real Linear

Similar to "Real/0 Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 


+ Real Exponential

Similar to "Real/+ Exponential". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 


-- Real Exponential

Similar to "Real/-- Exponential". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 


0 Real Exponential

Similar to "Real/0 Exponential". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

+ Integer Linear

Similar to "Integer/+ Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers.


-- Integer Linear

Similar to "Integer/-- Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers.


0 Integer Linear

Similar to "Integer/0 Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers.

2.9 Output File

The default output file name is example2b.txt. You can change the output file name by clicking: “Data/Link”, or its button on the toolbar, then type in your new data file name. 

 The "Real" and the "Integer" commands will have the following output format:

· a distribution, which is a list of possibilities and their probabilities;

· the weighted average and most probable outcome;

· errors.

The "Avg/Max" commands will have the following output format:

· the weighted average and most probable outcome;

· errors;

The "3-Average" and "10-average" commands will only produce 3 or 10 weighted-averages and their confidence.

Example   Intel 2.

1. Click "Example/Intel 2" to link the data to the PredictorPro. The input file will be opened at this point.

2. Click "Real/-- Exponential" and the output below will be displayed:

=================== Beginning =====================
Possibility              Confidence*Probability  

81.2484       6400

77.8113       10344

76.0928       4235

84.6855       273

88.1226       1

86.404         33

79.5299       168

74.3742       8320

82.9669       261

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

Weighted Average

77.476  

Highest Probability

77.8113  10344

Error of each number

0.859271 

=================== End  ==========================

2.9.1 Relative Probability or Rating

Relative probability or rating is the ranking of the predicted numbers. This number is similar to an Internet Search Engine ranking number.

2.9.2 Distribution

PredictorPro presents you with rated possibilities: all possibilities and how valuable the PredictorPro thinks each one is via a relative probability. These ratings are relative probabilities. In the above example, ignoring results below 1000, the distribution is:

Possibility     Confidence*Probability  

81.2484       6400

77.8113       10344

76.0928       4235

74.3742       8320

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

First of all, the predicted possibilities are

81.2484       ( 0.859271


77.8113       ( 0.859271


...      


where ( 0.859271 is the given error in the last line of the output file.

Relative probabilities are proportional to probabilities. For example, let the relative probabilities be (3 5), then they represent the probabilities (3/(3+5), 5/(3+5)) = (37.5%, 62,5%). 

The highest relative probability is called the Confidence Number. This number is given after the weighted-average(s). The higher the number, the more confidence the PredictorPro has in that prediction. For each prediction, one Confidence Number is produced. In the above example, the confidence is 10,334.

 Unfortunately, no quantitative description can be made for the Confidence Number. You can get a feel for this Confidence Number from experience. However, it is vitally important for you to acquire a feel for gauging this number. You should ignore the prediction results all together if the confidence number is low, as shown above.

2.9.3 Error

Of course, you want the error as low as possible. This is not always possible. The error is controlled by a user-defined variable, called Precision level. The higher Precision level is, the lower the error will be. We will discuss the Precision level in the next chapter.

3. Advanced Topics

3.1 Trend

 What is an N-trend? Suppose you have 5 rows of data:


3

4 

7 

2 

1

then a 2-trend is the combination of all 2 consecutive numbers together:


(3 4), (4 7), (7 2), (2 1).

A 3-trend is:


(3 4 7), (4 7 2), (7 2 1).

A 4-trend is:


(3 4 7 2), (4 7 2 1).

N-trend means the PredictorPro looks at N rows of data at a time. This is one of the parameters used by the PredictorPro. The N-trend is a user-selected variable. If you do not make a choice, the default value is 5.

 To change the N-trend (See Figure 4):

· click “Data/Link”;

· Go to “Enter trend”, and enter your number. 

Under similar prediction confidence numbers, the longer the Trend, the more accurate the prediction will be.

You have to balance the two sides of this parameter. On one hand, a 10-trend certainly provides a more accurate prediction than a 5-trend. On the other hand, a 10-trend prediction requires a much larger volume of data.  One way to increase N is to use preprocessed data. Using the moving-averages can increase N significantly.

3.2 Precision Level

The Precision-level determines the error of each variable. The higher the Precision is, the lower the errors are. This is one of the parameters used by the PredictorPro. The Precision level is a user-selected variable. If you do not make a choice, the default value is 10. 

This parameter will directly change the errors in the output file. To change the Precision level (See Figure 4):

· Click “Data/Link”;

· Go to “Enter precision level”, and enter your number. 

  You have to balance the two sides of this parameter. On one hand, a 10-level prediction certainly provides more precision than a 5-level prediction. On the other hand, a 10-level prediction requires a much larger volume of data.  One way to increase the precision level is to use preprocessed data. Using the moving average can increase the precision level significantly.

3.3 Trend, Precision and Confidence

 In general, the longer the trend, the more accurate the prediction will be. The higher the precision, the lower the error(s) will be. 

 Between these two factors, the Trend is more important than Precision. If possible, always goes for the maximum Trend. 

 Here is how to set the Trend: as you increase the Trend from low to high, initially, you can see the confidence (rating) increase. If you keep increasing the Trend, for most problems, at certain point the confidence begins to drop. You should establish an acceptable confidence level and that will tell you when to stop.

Example "Example/Intel 2"

Click "Example/Intel 2" to generate the example, which predicts the 5-month moving average of Intel on October 1998. Set Trend = 10 and click "Real/+ Exponential". The PredictorPro produce no results. Oops, Trend = 10 is too high. Set the Trend to 9, and click "Real/+ Exponential" again to get:

Possibility              Confidence*Probability  

77.8113       16384

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

Weighted Average

77.8113  

Highest Probability

77.8113  16384

Error of each number

0.859271

Therefore, the maximum Trend is 9.

In general, the higher the Trend value is, the lower the Precision level.

3.4 Roles of the Four Parameters

  The four parameters have the following impact on the prediction:

· Data volume: one year's data will produce more accurate results than one month’s data;

· Number of variables in the data set: more variables requires more data;

· Trend: a longer trend requires more data than a shorter trend;

· Precision level: a higher precision prediction requires more data than a lower one;

 If you run the PredictorPro, and get too much information, you can do one or more of the following:

· Reduce the data volume;

· Increase the number of variables in the data set;

· Increase the Trend;

· Increase the Precision level.

If you run the PredictorPro, and get no results, you can do one or more of the following:

· Data preprocessing;

· Increase the data volume;

· Reduce the number of variables in the data set;

· Reduce the Trend;

· Reduce the Precision level.

 Data preprocessing can improve the results significantly. There are noise fluctuations in the data. These noises can be removed from the data by a simple procedure like introducing the moving averages. However, if the noise fluctuation is left in the data, the PredictorPro will think these noise fluctuations are meant to be learned and will treat the noise fluctuation as well-defined patterns in the data. As a result, it will shorten the Trend and reduce the Precision. As we will see, preprocessing (such as the moving average) can be achieved in two steps in Excel, which takes only a few seconds to accomplish. 

3.5 Directory Input

The directory input lets you make predictions with all files in a single directory. There are two restrictions:

· All the input files in the directory must be “*.txt” type and must follow the Predictor formats. All other files in the directory will be ignored.

· The maximum number of files is 2,000.

The operation of the Predictor is “link and run”:

To link:

· Open any file in the input directory; this will lead the Predictor to the desired directory.

· Click the link-button (4th button) to open the input dialog box (see Figure 4); check the Directory option, and click OK. 

To run:

Click a command under Real, Integer, Avg-Max, 3-Average or 10-Average menus.

Note:

After linking, if you have many files, please wait for a few seconds to allow the Predictor to check the format of each file in the directory. The Predictor will tell you how many files are linked to the Predictor. 

The output file will list:

Input file; and 

Prediction results.

There are two examples for directory input:

· Attrasoft Dow 5;

· Georgia Lottery Cash 3.

Attrasoft Dow 5 is located at “dj30\” directory and Georgia Cash 3 is located at  “cahs3\” directory. Make sure you are in the home directory for these two examples.

Example. Attrasoft Dow 5 :

To link:

     Open "dj30\aa.txt"; this will lead the PredictorPro to directory, "dj30\".

     Click the link-button (4th button) to open the input dialog box; 


  Check Directory option, and click OK. 

To run:

     Click command "10 Average\+ Real Exponential".

The results are: 

********************************************

Input file: axp.txt

54.5826  512  

56.5172  136  

58.1804  97  

59.8207  5870  

61.5539  11192  

63.6219  14193  

65.5341  24433  

67.2738  22385  

68.9473  22385  

71.2637  14193  

********************************************

Input file: ba.txt

41.7274  2464  

41.4983  1552  

41.3772  2224  

41.3755  2928  

41.1061  17024  

40.8174  3584  

40.5307  3584  

40.246  3584  

39.9633  3584  

39.6826  3584  

Some files have no predictions.

3.6 Batch Input

The batch input makes predictions with the batch file. The batch file is fixed as “batch.txt” in the current directory. This file name cannot be changed. The directory of the batch file can be changed. To run a batch code, this file must be used. The advantage of a fixed batch file makes operating the batch file simple.

The operation of the Predictor is “link and run”. There are two topics here:

Batch run; and

Batch file format.

3.6.1 Batch Run

The operation of the Predictor is “link and run”:

Link: 

· Click the “Batch/Open” command to open the batch file;

· Cut and paste your saved batch file into this file, after clearing the old contents; 

· Click the save-button (3rd button).

Run: click “Batch/Run” command.

3.6.2 Batch File Format

A typical batch file looks like this:

Example 1, a batch file for “File input”:

*

*


example2b.txt


10


5


10


1


example2a.txt

Example 2, a batch file for “Directory input”:

*

*

example2b.txt

10

5

10

2

a.txt

example2a.txt

The batch file format is:

*

comments

*

 Output File Name

 Precision

 Trend

 Batch Run Code

 Number of Files

 file1.txt

 fileN.txt

 ...

 fileN.txt

The batch file has two sections:

Comment section; and

Data section.

The comment section starts with a “*” and ends with another “*”. The purpose of this section is to document your data:

· Give a description of the data;

· Specify the data set used;

· Specify the beginning and the ending dates of the data

· . . .

In the data section, the first 3 variables are:

· Output File Name

· Precision

· Trend

These 3 variables define the 3 corresponding variables in the input dialog box in Figure 4.

The 4th variable is Batch Run Code, which defines the command to be used. The first command, “Real/+Linear”, will have code = 1; and the next command will have code = 2, … We will explain the code in the next section.

After the batch run code, the 5th variable, N, is the number of files, which is followed by N files:

 N

 file1.txt

 fileN.txt

 ...

 fileN.txt

N will tell the Predictor how many files will be used. For the file input, N = 1; and for the directory input, N > 1 and N <= 2000.

One quick way to generate a batch file is to use the “Batch/Save” command. This command records the last action, including:

Output File Name

Precision

Trend

Command used 

Input files

When creating a batch file using the “Batch/Save” command, it is important to remember a few things:

The only batch file used by the Predictor is “batch.txt” in the current directory. So if you click “Batch/Save” again, the newly saved batch file will overwrite the old one. In general, this does not matter because a batch file can be generated quickly. 

Even if you have 1,000 files in a directory and duplicating the last action takes a long time, you can still get a batch file quickly. Use “File Input” and click a command, this will create a batch command code on a single run. Now change the “File Input” to the “Directory Input”, and click “Batch/Save”; you will get your long batch file for the 1,000 files. 

If you do not want a file to be overwritten, 

Click “Batch/Save” to create a batch file; and

Click “File/Save As” to save the file to a different name. 

The Predictor will use “batch.txt” file in the current directory. So if you changed the directory, you will use a different batch file.

A few points worthwhile to remember: when using the batch input, a file can be specified in two ways:

· Relative path;

· Absolute path.

For example, let a file a file be “c:\abc\def\ghi.txt”, then

The relative path is “ghi.txt”; and 

The absolute path is “c:\abc\def\ghi.txt”.

If the relative path, “ghi.txt”, is used to pick up this file, the Predictor must be in the directory, “c:\abc\def\”. Otherwise, the Predictor will not be able to find the file because the Predictor will look for the file from the current directory. If the absolute path, “c:\abc\def\ghi.txt”, is used, then it does not matter where is the Predictor is. 

For file input, the “Batch/Save” command will use the relative path. For directory input, “Batch/Save” command will use the absolute path the first time and the relative path the rest of the time. In this way, all paths are absolute paths. However, if you want to use relative path, click “Batch/Save” twice consecutively. 

3.6.3 Batch Run Code

For simple prediction, the code is 1, 2, 3, …, 27, starting from the first command:

Real

  + Linear

1

  - Linear

2

  0 Linear

3

  + Exponential

4

  - Exponential

5

  0 Exponential

6

  + Linear Enumerative

7

  - Linear Enumerative

8

  0 Linear Enumerative

9

 Integer

  + Linear

10

  - Linear

11

  0 Linear

12

  + Linear Enumerative

13

  - Linear Enumerative

14

  0 Linear Enumerative

15

 AvgMax

  + Real Linear

16

  - Real Linear

17

  0 Real Linear

18

  + Real Exponential
19

  - Real Exponential
20

  0 Real Exponential
21

  + Integer Linear
22

  - Integer Linear
23

  0 Integer Linear
24

  + Integer Enumerative
25

  - Integer Enumerative
26

  0 Integer Enumerative
27

The command code runs from 1 to 27. For multiple-step predictions, the two right digits will still be the same. For example, the right 2 digits of “3-Average/ + Real Linear” are 01. This is true for all other commands. The two left digits indicate the number of steps. For example, for the “3-Average” menu, the left two digits are 03, or 3; for the “10-Average” menu, the left two digits are 10. The command codes are:

3-Average

  + Real Linear

301

  - Real Linear

302

  0 Real Linear

303

  + Real Exponential
304

  - Real Exponential
305

  0 Real Exponential
306

  + Integer Linear
310

  - Integer Linear
311

  0 Integer Linear
312

10-Average

  + Real Linear

1001

  - Real Linear

1002

  0 Real Linear

1003

  + Real Exponential
1004

  - Real Exponential
1005

  0 Real Exponential
1006

  + Integer Linear
1010

  - Integer Linear
1011

  0 Integer Linear
1012

There is no need to remember this code. If you need a particular code, use the file input and click the command you will need. This will allow the Predictor to know what command you will need. Then go to a proper directory, choose either directory or file input, and generate the batch code by using “Batch/Save”.

There are two examples for batch files:

· Attrasoft Dow 5;

· Georgia Lottery Cash 3.

For the “Dow 5” example:

· Make sure you are in the home directory;

· Click “Example\Attrasoft DJ 30, Batch”;

· Click “Batch\Run”.

For the Georgia Cash 3 example:

· Make sure you are in the home directory;

· Click “Example\Cash 3 Dir, Batch”;

· Click “Batch\Run”.

3.7 Data selection

Dxe "Training"ata preparation for a prediction is the most important factor in the prediction or forecastxe "ABM". Data preparation means two things:

· data set; and

· the number of rows.

 Your data preparation directly influences the results. In this section, we will show you how to prepare data. 

 The better you choose variables, the better the potential for the prediction. This is the single most productive area to work on. You can increase the information content of your data in several ways:

Adding variables: the first approach is to add variables to the data set. Assuming that a new variable captures some aspect of the problem not already included in the other variables you've chosen to be in the data set, the information content is increased. On one hand, obviously, you should continue to do so until you think all aspects of the problem are covered. Otherwise, the data set will not be complete. On the other hand, each additional variable increases the complexity of the problem exponentially. To compensate for this, more data is required. If your data is limited, then your ability to make a prediction is limited.

Data Preprocessing: This approach transforms the existing data into another form. Typically, this is just a mathematical manipulation of the data. A moving average, for example, is a mathematical manipulation of the underlying price variable. This approach may allow us to extract information more effectively or more efficiently. For stock prediction, we always recommend you to use the moving averages of the underlying stock price.

Removing Unnecessary Variables: This approach removes data that does not increase the information content. Overloading the PredictorPro with useless or redundant information will increase the complexity of the computation exponentially and will require more data. If you do not have enough "rows" for the additional variables, the quality of the prediction can be reduced. Averaging Intel and Microsoft stock prices, for example, is a mathematical manipulation, which covers both factors with only one number.

Increase Data Volume: This approach increases the data volume. Two years of data, for example, is better than one year of data, if the conditions in these two years are basically the same. In reality, there is a limit to the data volume. For the Attrasoft PredictorPro, always go for the maximum amount of available data. The cost of increasing data volume in computation time is almost 0. The data volume is not a factor in the Attrasoft PredictorPro, for the software is designed for a large volume.
Using similar data: It is quite possible that sometimes you have no data. In this case, you might consider using similar data. We will present you with an example in which, despite not having Intel data, we still want to predict Intel stock by substituting Intel with Microsoft, because Microsoft stock is similar to Intel stock. As you will see, the PredictorPro will still be able to make a direct hit.

 Once again, data set selection is your job. This is the single most productive area to work in, regardless of the technology employed for your data-mining effort. Your largest contribution to your prediction is right here.

3.8 Using Excel as Your Text Editor 

Almost any word processor can be used as the text file editor, Microsoft Word, WordPerfect, Windows Notepad, ..., as long as you save the files in text format. We recommend you to use Microsoft Excel as a text editor. First of all, 

· Excel opens data in text files directly; and

· Excel can save files into text format directly. 

Secondly, Excel gives you the power to manipulate the data easily. The functions in Excel you might use repeatedly are:

· Opens text data in any format (numbers separated by a space, tab, comma, ...)

· Moving average;

· Sorting;

· Selecting a column or several columns from a data file;

. . .  

3.9 Data Preprocessing Using Excel 

Data preprocessing transforms the existing data into another form. Typically, this is just a mathematical manipulation of the data. A moving average, for example, is a mathematical manipulation of the underlying price variable. This approach may allow us to extract information more effectively or more efficiently. 

3.9.1 Moving-Average

 When dealing with data with noise fluctuations, like stock market prediction, always use the moving averages of the underlying variables. 

If there are noise fluctuations in the data, these noises can be removed from the data by a simple procedure like moving average. However, if the noise fluctuation is left in the data, the PredictorPro will think these noise fluctuations are meant to be learned and will treat the noise fluctuations as well-defined patterns in the data. As a result, it will shorten the Trend and reduce the Precision of a prediction. 

 It is an easy job to convert the original data to the moving average data. There are only two steps to convert the data:

· Compute the first moving average;

· Use "Edit/Fill/Down" to fill in the rest of the moving averages. 

Now we will show these two steps in detail. Assume we want to calculate the 5-month moving average of the SP 500. Figure 10 shows the data.
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Figure 10. SP 500 data in Excel.

The data is as follows: 


A

B

C

	3
	DATE
	CLOSE

	4
	Nov-91
	375.22

	5
	Dec-91
	417.09

	6
	Jan-92
	408.78

	7
	Feb-92
	412.7

	8
	Mar-92
	403.69

	9
	Apr-92
	414.95

	10
	May-92
	415.35


. . . 

Step 1:  at the C8-cell, enter "=SUM(B4:B8)/5". 

Here "SUM(B4:B8)" means B4 + B5 + B6 + B7 + B8 in Excel language. Please see Figure 11.
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Figure 11. First moving average of the SP 500 in C8-cell.

Hit enter and the first moving average is calculated. In this case, the first moving-average is 403.496 (See Figure 12).
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Figure 12. First moving average of the SP 500 is in C8-cell.

Step 2:  Highlight the cells: C8, C9, C10, ... , (See Figure 12) then click:  "Edit/Fill/Down".

Now the moving average computation is completed. The result looks like Figure 13.
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Figure 13. The rest of the moving averages of the SP 500 in C-column.

3.10 Example of Preprocessing

In this section, we will compare the results of using the original data and the results of using the moving average data (preprocessed data). 

Two examples will be used. Both are packed in the PredictorPro, which can be generated by clicking "Example/Intel 1" and "Example/Intel 2".

3.10.1 Using Original Data

1. Click "Example/Intel 1" and the original data will appear:

5.125

6.125

7.484

7.938

6.906

...

71.438

74.125

84.438

71.188

85.75

The target  (for Intel on Oct-98) is 89.188. 

2. Click "Real/-- Exponential"  and the following results will appear:

Possibility              Confidence*Probability  

73.138       128

95.1938       256

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

Weighted Average

87.8418  

Highest Probability

95.1938  256

Error of each number

2.20558

Using the weighted-average, the answer is:

87.8418  ( 2.20558 = 87.8  ( 2.2,

This prediction does hit 89.188, however, the confidence number, 256, is extremely low, indicating the PredictorPro does not have much confidence in the data at all. Assume we use 500 as the minimum acceptable confidence-level, then the above prediction would not be used.

3.10.2 Using the 5-Month Moving Average

1. Click "Example/Intel 2" and the 5-month moving average data will appear:

6.7156

7.0282

7.0532

6.9814

6.8876

...

80.2004

78.8254

77.7754

76.4004

77.3878

The target (for the 5-month moving average of Intel on Oct-98) is 80.9378. 

2. Click "Real/-- Exponential"  and the following results will appear:

Possibility              Confidence*Probability  

81.2484       6400

77.8113       10344

76.0928       4235

84.6855       273

88.1226       1

86.404       33

79.5299       168

74.3742       8320

82.9669       261

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

Weighted Average

77.476  

Highest Probability

77.8113  10344

Error of each number

0.859271

The confidence number is 10,344 in this example, instead of 256 in the last example, which indicates the PredictorPro is far more confident in this case. The prediction, 77.476  ( 0.859271 is close to 80.9378.

3.11 Example of Poor Data

Again we want to predict the 5-month moving average of the Intel for Oct-98, which is 80.9378.

Assume the only data we have for Intel is:


DATE
HIGH
LOW
CLOSE
VOLUME    
5m Avg

Jan-98
82.875
70.5
81
339559700


Feb-98
95.625
82.188
89.688
333269000


Mar-98
91.375
74
78.063
425380400


Apr-98
85.063
71.313
80.813
386529700


May-98
85.438
71.25
71.438
271927700
80.2004

Jun-98
77.625
65.656
74.125
360081300
78.8254

Jul-98
88.25
72.25
84.438
396391200
77.7754

Aug-98
92.625
70.938
71.188
440267900
76.4004

Sep-98
89
69.75
85.75
369103300
77.3878

========================================

Oct-98
90.813
75.813
89.188
393720800
80.9378
This will not be enough for the prediction. To get around this problem, we find:

(1) Microsoft and Intel are similar; and 

(2) We do have Microsoft data, as listed below:

Monthly prices (Nov 1991 to Nov 1998)






DATE
HIGH
LOW
CLOSE
VOLUME
5m Avg

Nov-91
8.479
7.563
8.104
221809200


Dec-91
9.333
8
9.271
202192800


Jan-92
11.104
9.125
10.021
367232400


Feb-92
10.75
9.417
10.292
348507600


Mar-92
10.854
9.729
9.875
301068000
9.5126

Apr-92
10.771
8.917
9.188
534740400
9.7294

May-92
10.188
9.104
10.083
267308400
9.8918

Jun-92
10.375
8.219
8.75
394200000
9.6376

Jul-92
9.344
8.188
9.094
311299200
9.398

…

Apr-98
99.125
86.625
90.125
254744300
80.7188

May-98
91
81.875
84.813
273845600
84.7564

Jun-98
108.563
83.125
108.375
308288100
91.5126

Jul-98
119.625
105.375
109.938
307324500
96.5502

Aug-98
113.75
95.75
95.938
337509900
97.8378

Sep-98
114.625
94.5
110.063
298081100
101.8254

=========================================

Oct-98
110.125
87.75
105.875
410762300
106.0378

So here is the solution. We will use the 5-month moving average of the Microsoft data to predict Intel. Here is the data:

9.5126

9.7294

9.8918

9.6376

9.398

...

84.7564

91.5126

96.5502

97.8378

101.8254

80.2004

78.8254

77.7754

76.4004

77.3878

The first part of the data is the Microsoft data, the last 5 numbers are the Intel data. Click "Real/+ Exponential", and we have

Possibility          Confidence*Probability  

79.0219      
 26752

76.242       
 2048

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

Weighted Average

78.8242  

Highest Probability

79.0219  26752

Error of each number

1.38994

The most likely outcomes are 79.0219  ( 1.39. This is a direct hit on the target of  80.9378.

Click "Real/-- Exponential", and we have the similar results:

Weighted Average

79.6091  

Highest Probability

79.0219  34576

Error of each number

1.38994

3.12 The Software Limits

 Standard version of the PredictorPro has 100,000 neurons, and a certain number of internal neurons. In your prediction, if you set

· M precision-levels; 

· K variables in the data set; and 

· N Trend;

then the PredictorPro uses N*M*K neurons. Therefore, the limit is:


N*M*K <= 100,000 neurons 

This number can go as high as 1,000,000 in a customized version.

3.13 Customized Software

Customized software can be ordered from Attrasoft upon your request for the following reasons:

· Larger External Networks: The current version supports up to 100,000 external neurons. If you want a larger one, it has to be customized. We produce neural networks up to 1,000,000 neurons.

· Larger Internal Networks: The current version supports up to 100,000 internal neurons. If you want a larger one, it has to be customized. 

· Special Data Interface: If you need to interface the PredictorPro with your application data, a customized software can be ordered. Example, missing data, string data, ...

To get updated information:

http://attrasoft.com

Predicting the Stock Market

 For the sake of discussion, we will predict Intel stock one-month ahead. You can obviously substitute Intel for any other stock or market index. To predict Intel one month ahead, the monthly data is required. You can change the prediction to one-day, one-week, or one-year ahead by substituting daily, weekly, or yearly data, respectively.

 Attrasoft PredictorPro predicts events based on the past history:

· If the past and the future are the same, the prediction is expected to be accurate. 

· If the past and the future are different, the prediction should be used as a reference. 

Before you play real games with real dollars, you should make simulations with past data, or future data (pretending you are playing without the economic cost of your learning experience). Do not jump into predicting the stock market directly without any experience. A reasonable simulation is to set up a model and make 100 - 1,000 predictions. If the results are not satisfactory, change your data set.

3.14 Data Collection From the Internet

It is important to avoid any typing in data collection. There are many sites on the Internet, which offer free data. In the following, we will show you how to download data from the “Microsoft Investor” section of the Microsoft Networks. 

Microsoft Excel is required for the following. Assume we want to collect Intel Corp. (Intc) data, here is the procedure:

First Time User:

1. Go to:

http://investor.msn.com/quotes/quotes.asp?beenthere=1&Page=Research&Item=QuoteDetail
and enter "intc";

2. On the page, click "Charts"; 

3. Click "Start Download"; and when prompted to install a Microsoft software, click "yes';

4. You should see a test chart now, and click "I see the chart";

5. Click "Period/10 Years" or other selections you want;

6. To download, click "File/Export Data", at this point, your Excel will be opened and the Intel data is right there. Save the data and the job will be done.

After the First Time :

1. Go to

http://investor.msn.com/charts/charting.asp?Symbol=intc

on the page enter "intc";

2. Click "Period/10 Years" or other selections you want;

3. To download, click "File/Export Data". At this point, your Excel will be opened and the Intel data is right there. Save the data and the job will be done.

Now, you have obtained the Intel stock data for the last 7 years, and it looks like this: 

Intel Corporation (INTC)





Monthly prices (Dec 1991 to Nov 1998)





DATE
HIGH
LOW
CLOSE
VOLUME

Oct-98
90.813
75.813
89.188
393720800

Sep-98
89
69.75
85.75
369103300

Aug-98
92.625
70.938
71.188
440267900

Jul-98
88.25
72.25
84.438
396391200

Jun-98
77.625
65.656
74.125
360081300

…

Apr-92
7.406
6.125
6.688
443011200

Mar-92
8.438
6.438
6.906
424595200

Feb-92
8.594
7.375
7.938
340300800

Jan-92
7.875
5.906
7.484
589994400

Dec-91
6.156
5.031
6.125
260759200
 Now we want:

· Sorting

· Calculating moving averages

· Preparing the PredictorPro Data. 

3.15 Data Preprocessing

3.15.1 Sorting

 Now without typing a single number, you have obtained the Intel data in the Excel spread sheet. Before you can use the data, you have to preprocess it for two or three steps:

· Sorting

· Calculating Moving averages (Optional)

· Prepare PredictorPro data

 The above data file downloaded from Microsoft Investor puts the latest data in the first row and the earliest data in the last row. The PredictorPro can not use this type of data. The PredictorPro uses data in order: the earliest data first, and the latest data last. To reverse the order, in the Microsoft Excel:

· Highlight the data;

· click "Data\Sort"; and 

· click "OK". 

Now the data is sorted in the correct order for the PredictorPro. 

3.15.2 Moving Average

To save space, please refer to the last chapter.

3.16 Commands

Stocks like Intel or Microsoft grow exponentially, therefore, you should use the following commands:

· Real/+ Exponential

· Real/-- Exponential

3.17 Prediction with Preprocessing: Intel 4

The data set of this example is: 

· 5-month moving average of Intel

· 5-month moving average of SP 500

· 5-month moving average of Microsoft

Clicking "Example/Intel 4 ..." can generate this example.

The goal is predict the 5-month moving average of Intel on Oct-98, which is  80.9378.

 Click "Real/-- Exponential", we get 

Possibility              Confidence*Probability  

76.0928  1086.51  107.244       92

79.5299  1101.96  103.787       58

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

Weighted Average

77.4218  1092.48  105.907  

Highest Probability

76.0928  1086.51  107.244  92

Error of each number

0.859271  3.86403  0.86441

The confidence is too low. To change the Trend from 5 to 4, click "Data/link" and enter 4 under Trend. Click "Real/-- Exponential" again, we get the distribution:

Possibility              Confidence*Probability  

86.404  1078.78  102.058       262

77.8113  1071.05  105.515       4000

76.0928  1086.51  100.329       364

81.2484  1063.32  105.515       330

82.9669  1063.32  105.515       398

82.9669  1071.05  105.515       670

79.5299  1094.23  110.702       160

76.0928  1086.51  107.244       228

81.2484  1101.96  108.973       160

79.5299  1101.96  103.787       126

77.8113  1086.51  107.244       364

76.0928  1094.23  110.702       330

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

Weighted Average

78.9408  1075.29  105.665  

Highest Probability

77.8113  1071.05  105.515  4000

Error of each number

0.859271  3.86403  0.86441 

Prediction confidence varies from month to month. The confidence for another month might be much higher. The prediction is 78.9408  ( 0.859271, which is close to 80.9378.
3.18 Prediction Without Much Data

There are times you want to predict a new stock, "A", where no data is available. You can substitute the stock, "A", with another similar stock, "B". 

You have to be careful here: if you use a 5-trend prediction, you must have at least 4 rows of "A" stock. if you use a 6-trend prediction, you must have at least 5 rows of "A" stock.

To predict Intel, the data set of this example is: 

· 5-month moving average of Microsoft

· 5-month moving average of SP 500

Clicking "Example/Intel 5 ..." will generate this example.

The goal is to predict the 5-month moving average of Intel on Oct-98, which is  80.9378.

 Click "Real/-- Exponential", we get 

Possibility              Confidence*Probability  

79.0219       34576

76.242       7936

81.8018       20184

84.5816       380

87.3615       256

62.3426       64

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

Weighted Average

79.6091  

Highest Probability

79.0219  34576

Error of each number

1.38994

Prediction confidence varies from month to month. The confidence for another month might be much higher. The prediction is 79.6091  ( 1.38994, which hits 80.9378.
4. Other Examples

 Attrasoft PredictorPro is a universal PredictorPro, which can be applied to any prediction problem. The PredictorPro reads a sequence of numbers and predicts the distribution for the next row of numbers in line. 

4.1 Lottery

Lottery numbers are random numbers and therefore they are unpredictable. The problem most people have is they do not know what to pick. The PredictorPro can help. 

Let use 3-digit lottery as an example. Let the 3 digits be (x, y, z). You can build 7 files for

1. Predicting x;

2. Predicting y;

3. Predicting z;

4. Predicting xy;

5. Predicting xz;

6. Predicting yz;
7. Predicting xyz.
Use the directory input, a single operation will predict all 7 files. Find the output with the highest weight, say (x1, y1, z1), then (x1, y1, z1) will be the PredictorPro’s pick.

To increase the chance, pick up 3 numbers for x: x1-1, x1, x1+1; pick up 3 numbers for y: y1-1, y1, y1+1; and pick up 3 numbers for z: z1-1, z1, z1+1. Have fun!

Clicking “Example/Cask 3, Batch” command will generate the lottery example. You must be in the home directory to run this example. If you are not in the home directory, close and restart the PredictorPro. The parameters are: Trend = 4, Precision = 10, Command = 10 = "Integer\+ Linear". 

Click "Batch\Run" to get the results. This batch file uses the “Integer/+ Linear” command. The results are:

File

Results

Confidence

X 

1       

660

Y

8       

516

Z

0, 4       

64

XY

3  0       

360 

XZ

1  0       

256
 

YZ

No results

XYZ

No results

Use the “Integer/- Linear” command, and you will get

File

Results

Confidence

X 

1       

1280

Y

2,7       

16

Z

4       

528

XY

3  2       

28

XZ

No results

 

YZ

No results

XYZ

No results

Assume the minimum confidence number is 100, then the Predictor picks 184. The winning number on that day is 645.

4.2 A simple Dynamic System

  Let a system be defined by a triplet (x, y, z) which obeys:

        x (n+1) = ( x (n) + y(n) + z(n)  ) Mod 7;                 

         y (n+1) =  x ( n );                                        

         z  (n+1 ) = y ( n) Mod 5;                           

This is a finite dynamic system. The domains are: 

         x in { 0, 1, 2, 3, 4, 5, 6 };                        

          y in { 0, 1, 2, 3, 4, 5, 6 };                         

          z in { 0, 1, 2, 3, 4 }.                                

The possible states are 000, 001, . . ., 100, 101, . . . , 775.

Assume initially that (x, y, z) is in state (1 0 0), then it will generate the following sequence by a computer simulation: 

1  0  0

1  1  0

2  1  1

4  2  1

0  4  2

6  0  4

3  6  0

2  3  1

6  2  3

4  6  2

5  4  1

3  5  4

5  3  0

1  5  3

2  1  0

3  2  1

6  3  2

4  6  3

6  4  1

4  6  4

0  4  1

5  0  4

2  5  0

0  2  0

2  0  2

4  2  0

6  4  2

5  6  4

1  5  1

0  1  0

1  0  1

2  1  0

3  2  1

6  3  2

4  6  3

6  4  1

4  6  4

0  4  1

5  0  4

2  5  0

0  2  0

2  0  2

4  2  0

6  4  2

5  6  4

1  5  1

0  1  0

1  0  1

2  1  0

3  2  1

6  3  2

4  6  3

6  4  1

4  6  4

0  4  1

5  0  4

2  5  0

0  2  0

2  0  2

4  2  0

6  4  2

5  6  4

1  5  1

0  1  0

1  0  1

2  1  0

3  2  1

6  3  2

4  6  3

6 4 1

The next row is 4 6 4. 

Step 1. Data and Input File;

The data set is {x, y, z}. The inputxe "Training" Data file is math1a.txt, which contains the above. The file is in the software.

Step 2. Link the data;

To generate data from software, click: “File/Open” to open "math1a.txt".

Step 3: Running 

Click: "10-Average/+ Integer Linear", this click produces the output data file, which will be opened at this point. It looks like this:

4  6  4  384000  

0  4  1  384000  

5  0  4  384000  

2  5  0  384000  

0  2  0  384000  

2  0  2  384000  

4  2  0  384000  

6  4  2  384000  

5  6  4  384000  

1  5  1  384000
In the output data file, the first line is 4  6  4, 38400. 464 is the next row predicted, and 38,400 is the confidence number of 464. The larger the confidence number is, the more reliable the prediction is. This is the correct answer. 

The command predicts next 10 rows. In this case, they are all correct.

4.3 A simple Markov Chain

  Let a system be defined by  ( x, y, z , s, t), which obeys the following rule:

        x (n+1) = ( x (n) + y(n) + z(n)  ) Mod 7;                 

         y (n+1) =  x ( n );                                        

         z  (n+1 ) = y ( n) Mod 5;             60%

         z  (n+1 ) = ( y ( n)+ 1 ) Mod 5;   40%  

         s  (n+1 ) = ( s(n) + 1 ) Mod 5;    60%          

         s  (n+1 ) = ( s(n) + 2 ) Mod 5;    40%          

         t  (n+1 ) = s ( n) Mod 3.                           

This is a Markov chain. Each state can go to one of 4 different states with the probability: 36%, 24%, 24%, and 16%. The possible domains are: 

          x in { 0, 1, 2, 3, 4, 5, 6 };                        

          y in { 0, 1, 2, 3, 4, 5, 6 };                         

          z in { 0, 1, 2, 3, 4 };                              

          s in { 0, 1, 2, 3, 4 };                               

          t in { 0, 1, 2 }.


       

The possible states are 00000, 00001, . . ., 10000, 10001, . . . , 77553. A computer simulates this Markov chain 20,000 times and the following data is generated:

1  0  0   0   0

1  1  0   1   0

2  1  2   3   1

5  2  1   0   0

1  5  3   2   0

2  1  0   4   2

3  2  2   1   1

0  3  3   2   1

6  0  4   4   2

3  6  0   1   1

2  3  1   2   1

6  2  3   3   2

4  6  2   0   0

5  4  1   1   0

3  5  4   2   1

5  3  0   3   2

1  5  4   0   0

3  1  0   2   0

4  3  2   4   2

2  4  3   0   1

2  2  0   1   0

4  2  2   2   1

1  4  2   3   2

0  1  4   4   0

5  0  1   0   1

6  5  0   1   0

4  6  0   3   1

…

The next configuration generated by the computer is (6  6  1   0   1). Of course, any one out of 4 possibilities are correct. The data set is {x, y, z, s, t}, i.e. five variables. You can complete this problem in a similar way as the last example:

· The data file is "math2a.txt"; click “File/Open” to open and link to the filexe "Shifter";

· To run, click "Integer/ +Linear".

The result is a distribution:

Possibility              Confidence*Probability  

1  3  0  2  0       443

6  3  2  1  1       139

3  4  0  0  1       405

0  3  4  1  0       500

6  6  1  0  1       4000

6  6  1  1  0       42000

2  5  4  0  1       101

5  1  3  1  1       367

4  2  2  0  1       44

3  0  3  1  1       481

6  5  1  0  1       253

2  4  0  0  1       24000

2  4  1  0  1       12000

0  2  4  1  0       481

4  5  2  0  1       750

2  4  1  1  0       2500

6  2  4  2  0       310

5  6  1  0  1       424

5  3  1  2  0       120

6  6  2  2  0       5000

1  1  0  0  1       101

6  2  0  1  0       44

4  1  3  2  0       291

0  6  1  2  0       215

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

Weighted Average

4  5  1  1  0  

Highest Probability

6  6  1  1  0  42000

Error of each number

0.33  0.33  0.22  0.22  0.11

The most likely possibility is ( 6, 6, 1, 1, 0). This is very close to the computer-simulated result, ( 6, 6, 1, 0, 1). Ignoring everything below 1000, the probability of the above configuration is roughly: 

42000/(4000+42000+24000+12000+2500+5000) = 47%.

The confidence of this prediction is 42,000. 

4.4 Attrasoft Dow 5

Attrasoft Dow 5 is very similar to the Dogs of the Dow. The Dogs of the Dow is a stock picking system that has been reported on periodically in the popular press. Attrasoft Dow 5 uses Attrasoft Predictor to pick up 5 "top" stocks among the 30 Dow stocks. Basically, you hold the Attrasoft Dow 5 for a 6-months period. At the end of the period, you pick up the new Attrasoft Dow 5. 

To predict a stock trend with the Attrasoft Predictor, you will need a "Model" and data. A model is a set of relevant variables. The data is the historical values of the chosen variables. The Attrasoft Dow 5 uses the simplest model: to predict a stock, there is only one variable in the model, the 5-month moving average of the stock. 

Attrasoft Predictor 2.6, with a Single-Stock-Model, outperforms Dow Jones 30 by a factor of 2 from Feb. 1997 to Jan 30, 2001: 112.4 % vs. 58.15 %. 
 

4.4.1 Attrasoft Dow 5: Game Rules 

 Assumption: 

1. You start with $100,000 paper money, which must be equally invested in 5 stocks, from the Dow Jones 30 stocks ;

2. You update your Attrasoft Dow 5 once every 6 months.

4.4.2 Game data 

The data is obtained from Microsoft Network. See the last chapter.

4.4.3 Results 

1. Results From 1/97 to 7/97, UP 23.4 % 


	rank
	stock
	Feb-97
	Jul-97
	grow rate

	 
	Dj 30
	6877.7
	8222.6
	19.5545

	 
	SP 500
	790.82
	954.31
	20.67348

	 
	 
	 
	 
	 

	1
	mrk
	92.125
	103.875
	12.75441

	2
	AXP
	65.625
	83.75
	27.61905

	3
	utx
	75.25
	84.563
	12.37608

	4
	uk
	47.25
	55.375
	17.19577

	5
	ibm
	71.875
	105.75
	47.13043

	 
	 
	 
	 
	 

	 
	avg
	 
	 
	23.41515

	 
	 
	 
	 
	 


2. Results From 8/97 to 1/98, Down 2.45% 
  


	rank
	stock
	Aug-97
	Jan-98
	grow rate

	 
	Dj 30
	7622.4
	7906.5
	1.037272

	 
	SP 500
	899.47
	980.28
	1.089842

	 
	 
	 
	 
	 

	1
	xon
	61.188
	59.313
	0.969357

	2
	axp
	77.75
	83.688
	1.076373

	3
	utx
	78.063
	81.25
	1.040826

	4
	ibm
	105.75
	98.75
	0.933806

	5
	cat
	56
	48
	0.857143

	 
	 
	 
	 
	 

	 
	avg
	 
	 
	0.975501


3. Results From 2/98 to 7/98, Up 1.94% 
  

	rank
	stock
	Feb-98
	Jul-98
	grow rate

	 
	Dj 30
	8545.72
	8883.29
	1.039502

	 
	SP 500
	980.28
	1120.67
	1.143214

	 
	 
	 
	 
	 

	1
	Ald
	42.563
	43.5
	1.022014

	2
	AA
	73.375
	69.313
	0.944641

	3
	Uk
	46.438
	48
	1.033636

	4
	Ibm
	104.438
	132.5
	1.268695

	5
	Hwp
	67
	55.5
	0.828358

	 
	 
	 
	 
	 

	 
	Avg
	 
	 
	1.019469

	 
	 
	 
	 
	 


4. Results From 8/98 to 1/99, Up 44.17% 
 

	rank
	Stock
	Aug-98
	Jan-99
	grow rate

	 
	Dj 30
	7539.07
	9358.83
	24.13773

	 
	SP 500
	957.28
	1279.64
	33.67458

	 
	 
	 
	 
	 

	1
	Ko
	65.125
	65.313
	0.288676

	2
	Axp
	78
	102.875
	31.89103

	3
	Utx
	72.563
	119.438
	64.59904

	4
	Ibm
	112.625
	183.25
	62.7081

	5
	Hwp
	48.563
	78.375
	61.3883

	 
	 
	 
	 
	 

	 
	Avg
	 
	 
	44.17503


5. Results From 2/99 to 7/99, up 31.92 % 
 

	rank
	Stock
	2-1-99
	7-30-99
	grow rate

	 
	Dj 30
	9345.7
	10655.15
	14.01

	 
	SP 500
	1273
	1328.72
	4.3

	 
	 
	 
	 
	 

	1
	Axp
	100.75
	137.288
	36.626

	2
	Ald
	39.125
	64.688
	65.336

	3
	Cat
	43.688
	58.625
	34.19

	4
	chv
	73.688
	91.25
	23.83

	5
	wmt
	42.25
	42.25
	0

	 
	 
	 
	 
	 

	 
	avg
	 
	 
	31.92


6. Results From 8/99 to 1/2000, Up 9.17% 
  

	rank
	stock
	8-2-99
	1-31-00
	grow rate

	 
	Dj 30
	10645.96
	10940.53
	2.77%

	 
	SP 500
	1328.05
	1394.46
	5%

	 
	 
	 
	 
	 

	1
	msft
	84.914
	97.875
	1.152

	2
	cat
	58.563
	42.4375
	0.725

	3
	axp
	130.063
	164.75
	1.267

	4
	pg
	90.125
	100.875
	1.119

	5
	c
	44.125
	57
	1.229

	 
	 
	 
	 
	 

	 
	avg
	 
	 
	up 9.1%


7. Results From 2/2000 to 7/2000, down  7.1% 
    

	rank
	stock
	2-1-99
	7-31-00
	grow rate

	 
	Dj 30
	11041.05
	10521.98
	down 4.7%

	 
	SP 500
	1409.28
	1430.83
	up 1.5 %

	 
	 
	 
	 
	 

	1
	axp
	56.33
	56.6875
	1.006

	2
	c
	58.25
	70.5
	1.210

	3
	hd
	62.00
	51.75
	0.835

	4
	aa
	36.06
	30.25
	0.839

	5
	dd
	59.875
	45.31
	0.757

	 
	 
	 
	 
	 

	 
	avg
	 
	 
	down 7.1%


8. Results From 8/2000 to 1/2001, down  5.0% 
  
  

	rank
	stock
	7-1-00
	1-31-01
	grow rate

	 
	Dj 30
	10606.95
	10877.36
	+  2.5%

	 
	SP 500
	1438.11
	1366.01
	down 5  %

	 
	 
	 
	 
	 

	1
	Msft
	68.688
	61.06
	0.89

	2
	Axp
	56.938
	47.17
	0.83

	3
	Ibm
	110.5
	112.0
	1.01

	4
	Utx
	59.25
	74.98
	1.27

	5
	T
	31.813
	23.99
	0.75

	 
	 
	 
	 
	0.95 

	 
	Avg
	 
	 
	down 5 %


Evaluation: Feb 1997 - Jan 31, 2000 

Predicted Growth 
=  1.234151478 * 0.975501* 1.019468885* 1.441750282 * 1.3192* 1.091*0.929 *0.95 
= 2.124 
 Up 112.4% in 4 years.
Dow Jones 30 

Feb 1, 1997: 6877.7;  Jan 31, 2001: 10877.36 
Up : 58.15% in 4 years.
Attrasoft Predictor, with a Single-Stock-Model, outperforms Dow Jones 30 by a factor of 2 from Feb. 1997 to Jan 30, 2001: 112.4 % vs. 58.15 %.  The “Attrasoft Dow 5” prediction for the period August 2000 to January 2001 is in the software. To generate this example:

· Make sure you are in the home directory;

· Click “Example\Attrasoft DJ 30, Batch”;

· Click “Batch\Run”.

This batch file uses the “10 Average/+ Real Exponential command”. Some stocks do not have a prediction. You can get a prediction by using “10 Average/- Real Exponential command”.

5. Command Reference and Toolbar

5.1  File

File/New

 Use the "New" command to create an empty file window. This window will be used for editing the dataxe "retraining" file.

File/Open

 Use the "Open" command to open an existing file and link to the file. 

File/Close

 Use the "Close" command to close an existing file. 

File/Save

 Use the "Save" command to immediately store the contents of the current window to a file while leaving the window active. "Save" can also be used to save your most recent change to a disk.

File/Save As

 Use the "Save As" command to immediately store the contents of the current window to a file that you specify. If a window is untitled, "Save As" should be used to save your most recent changes to the disk.

File/Print Preview

 Use the "Print Preview" command to preview before printing.

File/Print 

 Use the "Print” command to print the contents of a data file window.

File/Print Setup

 Use the "Print setup” command to set up the printer before you print.

File/Exit

 Use the "Exit" command to leave PredictorPro xe "ABM"for Windows. 
5.2 Edit

Edit/Undo

 Use the "Undo" command to reverse the most recent edit-actions. This command can only apply to editing, not training.

Edit/Cut

 Use the "Cut" command to cut the contents of the selected text. The Cut command also copies the contents of the selected text to the Windows Clipboard. 


Edit/Copy

 Use the “Copy” command to copy the contents of the selected text to the Windows Clipboard. 


Edit/Paste

 Use the “Paste” command to place the contents of the Windows  Clipboard into a selected position.

Edit/Clear All

 Use the "Clear All" command to delete all contents of a data file.

Edit/Delete

 Use the "Delete" command to delete the contents of the selected text.

Edit/Find

 Use the “Find” command to find a patternxe "pattern" in the data files.

Edit/Replace

 Use the “Replace” command to replace one patternxe "pattern" in the data file by another.

Edit/Next

 Use the “Next” command to repeat the last Find or Replace.

Edit/Font

 Use the “Font” command to replace the current font.

5.3  Data

Data/Link

 Use the "Data/Link" command to assign the file names and set the parameters for the PredictorPro. 

 To assign names for the input file and the output files, click the command and a dialog box will be presented. By default, the PredictorPro will select the following names:

   Input file: 

example2a.txt

   Output file:

example2b.txt

Let the Trend be N, the PredictorPro will look at all N-row patterns, then look at the last N - 1 rows and makes a prediction. The number of rows in the Trend is a user-selected variable: you decide the number of rows in the Trend. If you do not make a choice, the default value uses a 5-trend. To change the Trend, click the command and under the prompt "Enter Trend", and enter your number.

 The Precision-level determines the error of each variable. You can change this variable by clicking the command and under the prompt "Enter precision level", specify your number.

Use the “File” option for file input and use the “Directory” option for directory input.

Data/Input

Use the " Data/Input" command to open the input file directly without specifying the file name. This command will open the input file specified by "Data/Link". 

Data/Output

Use the " Data/Output" command to open the output file directly without specifying the file name. This command will open the output file specified by "Data/Link". 

Data/Test

 Use the " Data/Test" command to test the input file. If the error is not corrected, the PredictorPro will not run.

5.4 Real

Real/+ Linear

Real/-- Linear

Real/0 Linear

Real/+ Exponential

Real/-- Exponential

Real/0 Exponential

These commands are divided into two groups:

· Linear

· Exponential

The Linear mode deals with two situations:

· Data is in fixed intervals [a, b];

· Data grows linearly, 1, 2, 3, 4,  … .

The Exponential mode deals with:

· Data grows exponentially, 1, 2, 4, 8,  … .

Each group has three commands: 

· + 

· -- 

· 0. 

Here, "+" and "--" means the upper bound and the lower bound, respectively. Assume a prediction is 

x = 5.6 + 0.3 - 0.2 , 

i.e. the result is likely to be 5.6, but could be in the range [5.4, 5.9]; then 

             '0' prediction ==> 5.6 

'+' prediction ==> 5.9

'--' prediction ==> 5.4. 

'+' and '--' predictions yield results more often than the '0' prediction, therefore, consider these two commands first. '0' prediction, on other hand, is more accurate than the other two, if it produces a prediction.
Real/+ Linear  Enumerative  

Similar to + Linear command. The difference between the linear command and the linear enumerative command is that the enumerative command might offer more possibilities than the Liner mode. The enumerative command looks at all possibilities where the Linear command only looks at the important possibilities. However, the enumerative mode can not examine more than 10,000 possibilities (for the 10,000-neuron version). If your application requires a selection among more than 10,000 possibilities, you have to use the linear mode, or order a customized version. The 250K version, for example, will examine 250,000 possibilities.

Real/-- Linear  Enumerative


Similar to -- Linear command. The enumerative command looks at all possibilities where the linear command only looks at the important possibilities.

Real/0 Linear  Enumerative 


Similar to 0 Linear command. The enumerative command looks at all possibilities where the linear command only looks at the important possibilities.

5.5 Integer

Integer/+ Linear


Similar to "Real/+ Linear" but uses integers.

Integer/-- Linear


Similar to "Real/+ Linear" but uses integers.

Integer/0 Linear


Similar  to "Real/+ Linear" but uses integers.

Integer/+ Enumerative


Similar  to "Real/+ Linear Enumerative" but uses integers.

Integer/-- Enumerative

Similar  to "Real/-- Linear Enumerative" but uses integers.

Integer/0 Enumerative

Similar  to "Real/0 Linear Enumerative" but uses integers.

5.6 Avg/Max

Avg|Max/+ Real Linear

Similar  to "Real/+ Linear" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/-- Real Linear

Similar  to "Real/-- Linear" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/0 Real Linear

Similar  to "Real/0 Linear" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/+ Real Exponential

Similar  to "Real/+ Exponential" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/-- Real Exponential

Similar  to "Real/-- Exponential" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/0 Real Exponential

Similar  to "Real/0 Exponential" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/+ Integer Linear

Similar  to "Integer/+ Linear" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/-- Integer Linear

Similar  to "Integer/-- Linear" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/0 Integer Linear

Similar  to "Integer/0 Linear" but only prints the weighted average, most probable outcome, and the error.

Avg|Max/+ Integer Enumerative

Similar  to "Integer/+ Linear Enumerative " but only prints the weighted average, most probable outcome, and the error.

Avg|Max/-- Integer Enumerative

Similar  to "Integer/-- Linear Enumerative " but only prints the weighted average, most probable outcome, and the error.

Avg|Max/0 Integer Enumerative

Similar  to "Integer/0 Linear Enumerative " but only prints the weighted average, most probable outcome, and the error.

5.7 3-Average and 10-Average

3-Average(10-Average)/+ Real Linear

Similar  to "Real/+ Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

3-Average(10-Average)/-- Real Linear

Similar  to "Real/-- Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

3-Average(10-Average)/0 Real Linear

Similar  to "Real/0 Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

3-Average(10-Average)/+ Real Exponential

Similar  to "Real/+ Exponential". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

3-Average(10-Average)/-- Real Exponential

Similar  to "Real/-- Exponential". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

3-Average(10-Average)/0 Real Exponential

Similar  to "Real/0 Exponential". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers. 

3-Average(10-Average)/+ Integer Linear

Similar  to "Integer/+ Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers.

3-Average(10-Average)/-- Integer Linear

Similar  to "Integer/-- Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers.

0 Integer Linear

Similar  to "Integer/0 Linear". This command will make 3/10 predictions down the line; each time it will use the weighted-average(s) to calculate the next row of numbers.

5.8 Batch

Batch/Open

Use the “Batch/Open” command to open the current saved batch file. This file will always be “batch.txt”. 

Batch/Save

Use the “Batch/Save” command to create a batch file, which save the current setting.

Batch/Run

Use the “Batch/Run” command to run a batch file.

5.9 Example 

Example/Dynamic System

Use the "Example/Dynamic System" command to generate an example to predict the following dynamic system: 

        x (n+1) = ( x (n) + y(n) + z(n)  ) Mod 7;                 

         y (n+1) =  x ( n );                                        

         z  (n+1 ) = y ( n) Mod 5;                           

The possible states are 000, 001, . . ., 100, 101, . . . , 775.

The training data is (first 70 rows):

1  0  0

1  1  0

2  1  1

. . . 

6  3  2

4  6  3

6 4 1

The next state is 464. 

Example/Markov Chain

Use the "Example/Markov Chain " command to generate an example to predict the following Markov chain:

        x (n+1) = ( x (n) + y(n) + z(n)  ) Mod 7;                 

         y (n+1) =  x ( n );                                        

         z  (n+1 ) = y ( n) Mod 5;          60%

         z  (n+1 ) = ( y ( n)+ 1 ) Mod 5;   40%  

         s  (n+1 ) = ( s(n) + 1 ) Mod 5;    60%          

         s  (n+1 ) = ( s(n) + 2 ) Mod 5;    40%          

         t  (n+1 ) = s ( n) Mod 3;                           

Each state can go to 4 different states with the four respective probabilities: 36%, 24%, 24%, and 16%. The possible states are 00000, 00001, . . ., 10000, 10001, . . . , 77553. The next simulated configuration by a computer is :

6  6  1   0   1.

Example /CASH 3 (x)

Use the "Example/CASH 3 (x)" command to generate an example to predict the next day's CASH 3 winning lottery number. This command predicts the first digit, x, of the CASH 3 game. The command generates the input data file with real data from 1/1/97 - 5/16/97 in Georgia, USA.  The command also initializes the PredictorPro for the prediction problem. 

Example /CASH 3 (y)

Use the "Example/CASH 3 (y)" command to generate an example to predict the next day's CASH 3 winning lottery number. This command predicts the second digit, y, of the CASH 3 game. The command generates the input data file with real data from 1/1/97 - 5/16/97 in Georgia, USA. The command also initializes the PredictorPro for the prediction problem. 

Example /CASH 3 (z)

Use the "Example/CASH 3 (z)" command to generate an example to predict the next day's CASH 3 winning lottery number. This command predicts the third digit, z, of the CASH 3 game. The command generates the input data file with real data from 1/1/97 - 5/16/97 in Georgia, USA. The command also initializes the PredictorPro for the prediction problem. 

Example /Cash 3, Dir

Use the "Example /Cash 3, Dir" command to open a file, which will list the steps to complete the lottery example with directory input. The operation is "link and run".

To link:

· Open "dj30\aa.txt"; this will lead the PredictorPro to directory, "dj30\".

· Click the link-button (4th button) to open the input dialog box; 

· Check Directory option, and click OK. 

To run:

· Click command "Integer\+ Linear".

Example /Attrasoft DJ 30, Dir

Use the "Example /Attrasoft DJ 30, Dir" command to open a file, which will list the steps to complete the “Attrasoft Dow 5” example with directory input. The operation is "link and run".

To link:

· Open "dj30\aa.txt"; this will lead the PredictorPro to directory, "dj30\".

· Click the link-button (4th button) to open the input dialog box; 

· Check Directory option, and click OK. 

To run:

· Click command "Integer\+ Linear".

Example /Cash 3, Batch

Use the "Example /Cash 3, Batch" command to generate the batch file for the lottery example. To run,

1. You must be in the home directory.

2. Click "Batch\Run" to run.

 If you are not in the home directory, close and restart the PredictorPro.

Example /Attrasoft DJ 30, Batch

Use the "Example /Attrasoft DJ 30, Batch" command to generate the batch file for the “Attrasoft Dow 5” example. To run,

1. You must be in the home directory.

2. Click "Batch\Run" to run.

 If you are not in the home directory, close and restart the PredictorPro.

Example /Intel 1 (Intel)

 Use the "Example/Intel 1(Intel)" command to generate an example to predict Intel stock price one month ahead. The data set is the Intel stock. 

Example /Intel 2 (Avg of Intel)

 Use the "Example/Intel 2 (Avg of Intel)" command to generate an example to predict the 5-month moving average of Intel stock price one month ahead. The data set is the 5-month moving average of Intel. 

Example /Intel 3 (Microsoft)

 Use the "Example/Intel 3 (Microsoft)" command to generate an example to predict the 5-month moving average of Intel stock price one month ahead. The data set is the 5-month moving average of Microsoft.

Example /Intel 4 (Avg of Intel, SP500, MSFT )

 Use the "Example/Intel 4 (Avg of Intel, SP500, MSFT )" command to generate an example to predict the 5-month moving average of Intel stock price one month ahead. The data set is the 5-month moving average of Intel, SP 500, and Microsoft.

Example /Intel 5 (Avg of MSFT, SP500)

 Use the "Example/Intel 5 (Avg of MSFT, SP500)" command to generate an example to predict the 5-month moving average of Intel stock price one month ahead. The data set is the 5-month moving average of SP 500, and Microsoft.

Example /a.txt

 Use the "Example/a.txt" command to link your data. If you use same data over and over again, you can save the data to "a.txt". Then click this command, your data is linked and opened.

5.10  Window

Window/Tile

 Use the “Window/Tile" command to arrange your open data Windows so that all Windows are visible and roughly equally sized across the screen.

Window/Cascade

 Use the “Window/Cascade" command to arrange your open data Windows so that all Windows are roughly equally sized and layered, leaving only their title bar and left border visible.

Window/Arrange Icons

 Use the “Window/Arrange Icons" command to arrange the icons of data Windows. The icons for data Windows are created when you minimize the data file Windows.

Window/Close All

 Use the “Window/Close All" command to close all of your opened data Windows. 

5.11  Help

Help/Contents

To use on-line help, click Help|Contents or the Help-Button.

 The on-line help has three parts:

· Commands;

· Toolbar; and 

· Procedures.


Commands

 This part lists all the commands in the Menu bar. They are: 

· File;
· Edit;

· Initialization;

· Real;

· Integer;

· Avg/Max;

· 3-Average;

· 10-Average;

· Examples;

· Window; and 

· Help.

Each one of them has a list of commands. Clicking any one of them will open a new list. For example, if you click File, a new list of commands will appear:

· New

· Open

· Close

· Save

· Save As

· Print Preview

· Print

· Print Setup

· Exit

Click any one of them, and the command will be explained. For example, if you click New, the following message will be displayed:

“The File|New command opens a new, untitled document, and makes it the active window. The application prompts you to name untitled documents when they are closed.”

Toolbar

 The toolbar has 19 buttons. You can identify these buttons by putting (not clicking) the mouse on top of a button and reading the status bar. They are listed in the following order:

File/New

File/Open

File/Save

Data/Link

Data/Input

Data/Output

Real/+ Linear

Real/0 Linear

Real/-- Linear

Real/+ Exponential

Real/0 Exponential

Real/-- Exponential

Edit/Cut

Edit/Copy

Edit/Paste

Edit/Undo

File/Print

File/Print Preview


Help/Contents

After clicking Help/Contents, if you click Toolbar, the above buttons will appear. If you want to know what the command does, click the command to see the explanation.

Procedure

  Under the Procedure, you will see:

· Introduction

· Total Operation in 2 Clicks

· User's Guide

· Advanced Topic

· Stock Market Prediction

· Lottery Number Prediction 

Help/Using Help


The Help|Using Help displays the help Index.

Help/Note

 Use the “Help/Note" command to open your private notes about the software. You can write your own notes here. 

Help/About

 Use the “Help/About" command to access the Attrasoft “About” information box. The “About” dialogue box contains information like the version number, the release date, the company address and the copyright information.

5.12  Toolbar and Status Bar

 PredictorPro toolbar has the following buttons. They are listed in the following order:

File/New

File/Open

File/Save

Data/Link

Data/Input

Data/Output

Real/+ Linear

Real/0 Linear

Real/-- Linear

Real/+ Exponential

Real/0 Exponential

Real/-- Exponential

Edit/Cut

Edit/Copy

Edit/Paste

Edit/Undo

File/Print

File/Print Preview


Help/Contents

You can identify these buttons by putting (not clicking) the mouse on top of a button and reading the status bar.

 The status bar explains all the commands in the menu bar and all the buttons on the toolbar.
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Statement of Copyright Restriction

The Attrasoft program that you have purchased is copyrighted by Attrasoft, and your rights of ownership are subject to the limitations and restrictions imposed by the copyright laws outlined below.

It is against the law to copy, reproduce or transmit (including, without limitation, electronic transmission over any network) any part of the program except as permitted by the copyright act of the United States (title 17, United States code). However, you are permitted by law to write the contents of the program into the Machine memory of your computer so that the program may be executed. You are also permitted by law to make a back-up copy of the program subject to the following restrictions: 

· Each back-up copy must be treated in the same way as the original copy purchased from Attrasoft;

· No copy (original, or back-up) may be used while another copy, (original, or back-up) is in use;

· If you ever sell or give away the original copy of the program, all back-up copies must also be sold or given to the same person, or destroyed.

 This User’s Guide and Reference Manual is copyrighted by Attrasoft. 
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