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WHAT IS BRAINCEL?
Braincel is a computer simulated neural network.  Embedded in your Excel worksheet, Braincel will study the information already loaded there, examining the data and finding its interrelationships.  Braincel will use this knowledge to become an "expert" in the field you have given it to study.  You can then call on the expertise of Braincel to analyze new data and give you its analysis of the situation.

How do neural networks work?
Neural networks use a trial and error method of learning.  You give the network data, inputs and outputs.  An input is any data that is used by the expert to arrive at a solution, prediction, or decision that Braincel will be learning to produce.  The neural network tries to find the relation between the inputs and the outputs by calculating their relative importance.  It calculates and compares its results to the actual answer in the data.  

At first it will make mistakes.   It corrects its mistakes by modifying the weight that it has given each of the input items.  It them compares again.  This process continues until the network has reached an accuracy that the user finds acceptable.

Once the network is sufficiently adept at analyzing data it has already seen, you can give it new data to analyze.  It will use the knowledge gained from its experience to make predictions.

 How does Braincel work?
As an Excel user you are aware of the power and flexibility of the spreadsheet environment.  This environment greatly enhances the power of neural network software.  Braincel integrates into Excel as just another menu.  This allows you to fully access the formulas, functions, printing and graphing facilities of Excel.  The Excel macro language can be used to program Braincel's expertise into your own applications.

Braincel is easy to use.  A major bank set up a neural network to advise them on whether or not to grant loans to applicants.  It took only one day.  You can be up and running with Braincel almost immediately.

 Setting up a problem for Braincel
(The following shows you how to use Braincel on a sample problem.  You may wish to print this file out, which will make it easier to follow as you imitate the problem in your copy of Excel.)

Gather data relevant to the problem you're presenting to the program.

To create our Braincel Loan Expert, we first decided exactly what we were looking to predict.  We decided on Loan Repayment Ability.  We will teach the Braincel Expert to determine how able each applicant is to repay a $2000.00 personal loan.

Basic data was collected.  For example, information on monthly income and expenses, how long the applicants had worked at their jobs, etc.  Also collected was a human loan officer's decision on each application, assessing the ability of the applicant to repay the loan on a scale of 1 to 5.  A "1" means very poor loan repayment probability and "5" means excellent loan repayment probability.

Organize the data into two sets: inputs and outputs.  Put the inputs and outputs in individual columns.

An input is any data that is used by the expert to arrive at a solution, prediction, or decision.

For the Loan Expert, the inputs are the 8 pieces of information collected on each applicant.

An output is the solution, prediction or decision that Braincel will be learning to produce.

For the Loan Expert, the output is the loan officer's decision on the repayment ability of each applicant.

To see the data loaded for the Tutorial Loan Expert:

Open BCDATA.XLS from the Braincel directory.

For this tutorial, we've colored different regions of the spreadsheet.

The green region  contains the data from 17 past loan applicants.  Each applicant's information is in a separate row in the worksheet.  The data is arranged database fashion, with each column as a separate input or output.  We placed the output in the right-most column to make it easier to keep track of.

Braincel will learn from the patterns in the green region.

Beneath the green region is a yellow region seperated by two white cells.  The yellow region will hold two more records on the applicant.  You will get Braincel's predictions on that data and will be able to compare Braincel's predictions with the correct values.

Beneath the yellow region is a blue region consisting of one row.  You will fill that in later, and get Braincel's prediction on the data that you place there.

Note: Excel can show spreadsheets in RC mode, which means that each row is identified by number (in order form top to bottom), and each column is identified by number (in order from left to right).  Or, Excel can identify the columns by letter (the first column is A, the second is B, etc.)  We prefer the RC notation.  If you in Excel 5 and are not already in this mode (RC mode)  you should go to TOOLS OPTIONS, pick the GENERAL TAB, and choose R1C1 notation. 
Define two data sets for training and testing

Your Braincel Expert needs to see the data in two different sets as part of its learning process.

Using the Excel Define Name command, define two data sets as named ranges within the total available data.

These ranges are called: the Training Range, and the Test Range.  Naming these ranges with Excel makes it easier to reference them.

Define the Training Range.

This Range should include approximately 60% of your data records.  This is the range that your Braincel Expert will learn from.   

You should highlight the cells shown in green.  The highlighted cells represent the training range for this Expert.  Include all input and output columns for each record.

To define a Training Range on BCDATA.XLS:

1.
Activate BCDATA.XLS, if necessary.

2.
Select the cells shown.

3.
If you are in Excel 4, Select Formula Define Name.  
               If you are in Excel 5 or 7, Select Insert Name Define.

4.
Name this range TRAINING_RANGE

Define the Predict Test Range.

This range consists of   data that you withheld from the Training Range.  The records were not in the Training Range, so they'll be fresh data for the Expert after its been trained, later in the Tutorial.

This range tests the predicting ability of your new expert,  By comparing the Expert's calculation against the historical output, you'll preview how accurate the Expert will be when given new data.

To define a Predict Test Range on BCDATA.XLS:

1.
Activate BCDATA.XLS, if necessary.

2.
Select the cells that are colored in yellow.  (Both blocks of yellow cells should be highlighted at the same time.)  If you have difficulty highlighting both cells at once, you can define a separate range for each block instead.  

3.
If you are in Excel 4, select Formula Define Name.  In Excel 5 or later, select Insert Name Define.

4.
Name this range TEST_RANGE. (If you have difficulty naming discontinuous ranges, then name the yellow cells on the left TEST_RANGE1 and the yellow cells on the right TEST_RANGE2.

Note: We have supplied you with two spreadsheets, BCDATA.XLS and BCTUTOR.XLS.  BCTUTOR has all the ranges already named by us, in case you have made a mistake following the steps above.  You can use either one for the following steps.

Create an Expert file
Now that you have finished setting up the worksheet in Excel, you are ready to use Braincel.

To create a Braincel Expert:

1. 
Select Braincel Braincel Menu in the Excel menu. The Braincel menu replaces the regular Excel menu.

2. 
Select File New Expert.

3.
Fill the box as shown in the Figure below



Figure 1: New Expert box properly filled in for the tutorial

Field Definitions

Expert Name
Enter the file name of your expert -- Tutorial.  (You can use up to eight characters.  Braincel assigns all files created from the New Expert dialog box the file extension '.NET'.)

Number of Inputs
Enter the number of input columns in the training range - 8.

The 8 corresponds to the 8 columns on your spreadsheet that contain information about each applicant.

Number of Outputs
Enter the number of output columns in the training range - 1

Note: The Password is optional and is not used in the Tutorial.  

After you press OK, another box will pop up:



Figure 2: Output Node Types

For this example, choose Linear outputs.

Training the Expert

To begin training the expert:

1. 
Select Expert Train Expert
2.
Select BCDATA.XLS or BCTUTOR.XLS, the worksheet where our training data is stored. Note: that only worksheets open in Excel will appear in this box.

3.
Select TRAINING_RANGE from the Ranges box. Note: All defined ranges on the selected worksheet will appear in the Ranges box.

4.
Add TRAINING_RANGE to Selected Ranges.  Click OK.



Figure 3: Selecting the Training Range

Another box will pop up, this one allowing you to control how long training will continue.



Figure 4: Train Parameters Box

For now, you can ignore most of the fields.  There are only two fields you need change.

5. 
Set 'Stop At Train Error' for 5%

6. 
Be sure 'Show Error Chart' is checked.  Press OK.

Field Definitions

Stop At Train Error(%)

Error indicates how accurate the Expert is in calculating the output in your training data.  Error refers to the average difference between an output and the corresponding Expert calculated output, scaled for the range of the output.  The Expert will stop training when it has reached the error that you specify.

Show Error Chart

Braincel has two ways of showing the error decreasing over time.  You can view the number decreasing on Excels status bar, or you can view a chart of the error over time.  The chart is the better method, since you get an overall picture of the ups and downs of the error as the network learns to be an expert.

As soon as you press OK...

THE EXPERT IS NOW TRAINING

The training process is begun and Braincel is teaching your Expert.  You can monitor learning progress by watching the chart that appears showing the train error decreasing as the Expert learns the relationships in the data.

The overall trend of the error is downward, but the error will sometimes increase for a few cycles.  This is normal.

Braincel will continue training until the error is approximately 5%.

Testing the Expert's knowlege
The Predict Test Range will test the Expert's predicting capability.  You'll be showing the network data it hasn't been trained on, so there's no chance of it having memorized the output.  Since the Predict Test Range is your own historical data, you'll have a historical output to compare the Expert's output against.

Select Expert Ask Expert.

 Click on the spreadsheet name in the spreadsheet listbox.

Add TEST_RANGE to the Selected Ranges box.



Figure 5: Ask Expert Box

Another box may pop up, asking you if you want standard output.  Select Standard Output.  Press OK.  Now Braincel makes its own predictions and writes them to the spreadsheet in the output column of the TEST_RANGE.

Now you can compare the Output column (white cells) with the Calculated Output column (yellow cells).  If you have done everything correctly, then Braincel will have put its predictions in the two yellow cells on the right.  Compare their values with the those in the two white cells that seperate the two yellow regions.  The values in the white cells are what we hope Braincel's predictions will be.

The closeness of the predictions to the desired values on this range lets you know how well the Expert will perform on new cases.

Using the fully-trained Expert

Once the Expert has been fully-trained, you're ready to use its knowledge on new data.

Create an area to hold new records for Braincel to analyze

We've copied the column headings and placed directly below the training records.  (Move down on the spreadsheet to see them).  

Define a range to hold new loan application data and ask the Braincel Expert for its forecast on the loan repayment probability of the applicant.

To define a New Record Range on BCDATA.XLS

1.
Activate BCDATA.XLS, if necessary.

2.
Select the cells shown in blue.  This range includes all input columns plus an empty column for Braincel to write its output into.

4.
Using the Excel Define Name command, define this range as NEW_RECORD.  (You may need to select File Return To Excel to use the Excel menu bar)

Show the Expert new data and get its analysis

Enter a new loan application in the highlighted row.  For example, you could enter:

	Field
	Value

	Monthly Income
	2500

	Monthly Expenses
	1500

	Home Owner? (Yes = 1, No = 0)
	0

	Years with Present Employer
	3

	Years with Previous Employer
	2

	Years at Present Address
	3

	Years at Previous Address
	4

	Number of Dependents
	1


Table 1

Place the responses from the loan application in Table 1 into the cells in the New Record Range, from left to right in the blue row.  (put the numbers, not the field-descriptions).

To ask the Expert on the New Record Range:

1. 
Display the Braincel menu. Select Braincel from the Excel Menu, if necessary.

2. 
Select Expert Ask Expert.

3. 
Select BCTUTOR.XLS to clear the Selected Ranges box.

4. 
Add NEW_RECORD to the Selected Ranges box.  Press OK.

5. 
When the Expert is finished processing, go to the rightmost blue cell.  This is  the cell in the New Record Range where the Expert's output will appear.

Just like the human loan officer, the Braincel Expert assigns loan risk on a scale of 1 to 5, 1 meaning very poor loan repayment probability and 5 meaning excellent loan repayment probability.

Congratulations!  You've finished the tutorial.  For more detail, see Braincel's manual.  For still more detail, see Braincel's HELP menu.  

Once you have mastered Braincel, you can try predicting the financial markets, or, as some of our users have done, you can try and diagnose diseases, test for water and air pollution, design new chemical formulas, predict the best site for new branches of a company, etc. etc.  Its up to you!

