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Purpose of Linear Regression



Many Delphi programmers are involved in the development of (database) systems for the gathering of experimental data.  The majority of experimental activities have goals of producing models or formulas by which a response y can be predicted given the values of one (or more) controllable variables x[1],...,x[n].    Regression is an approach which uses least-squares approximation to extract from experimental data, the nature of the cause and effect relationship between x and y.  Thus it assumes (1) that such a relationship exists, and (2) that the control variable(s) can be observed without error.



A (small) sample of systems which programmers might be involved in the development where regression analysis proves a useful methodology are:



amount of precipitate caused by a chemical reagent in a solution

total sales as a function of weather (inches of rainfall, temperature, or snowfall)

response to a certain amount ($) of promotional advertising

percentage of spoiled (by insects) fruits per crop size

infant mortality rate vs. amount spent on prenatal care



Developers of data collection software provide significant added value to their clients or employers when their software makes serious attempts to explain the data rather than simply storing and printing it.



Role of the SLR Components



The Simple Linear Regression components contain all the mathematics required for modeling data from tables in which a relationship between the data in two datafields is suspected.  In addition to the mathematical formulas contained in the SLRQuery and SLRTable components, each of these components possess all of the functionality, methods, events, and properties of the Query (TQuery) and Table (TTable) components repectively.  The user only needs to identify the name of the datafields to use as the control variable and the response variable.  Once the dataset is active, the user can instruct the component to perform the regression.



Note that with the SLRQuery component, the control and response variables can be in separate tables, joined by the SQL query for the purpose of the regression.



A sample use of both components is shown in the demo program.



Benefits:

ÞDelivering a self contained program which can instantaneously perform regression on any table accessible by the TTable and/or TQuery through the Borland Database Engine.

ÞNo need to export data from Paradox, dBase, InterBase or other table formats into Excel, Quattro Pro, or 1-2-3.

ÞScatter plots quickly show whether a linear data trend appears to be present.

ÞA variety of residual plots are available to access whether the general assumptions of a linear regression model are satisfied.

ÞPlots of residuals, fitted lines, and confidence bands can be viewed using the component methods, or via another third-party graphing utility using the component properties.

ÞThe Predict function can be used to indicate when a new value of y appears to be a problematic (outlying) data point (as soon as it is input by data entry personnel).

ÞDelphi direct linkable DCU file along with a two VCL Components, allows developers to set all the parameters visually if desired.

ÞSample project with demo source code in Delphi 2.0.



Possible Concerns:

ÞBoth the developer and client may have insufficient understanding of the meaning of the regression outputs, consequently using it where it does not apply.  Users should always locate a Basic Statistical Methods text if in doubt.



Evaluation Version Limitations:

The shareware evaluation version is fully functional, and can be used outside of the Delphi IDE, but shows a message box every time a new dataset is loaded.

 

There are two version of the SLR Components:

1. 16-Bit Delphi evaluation DCU for Delphi 1.0 (Includes TSLRQuery and TSLRTable)

includes demo project and source code for the demo showing how to use the components.

2. 32-Bit Delphi evaluation DCU for Delphi 2.0 (Includes TSLRQuery and TSLRTable)

includes demo project and source code for the demo showing how to use the components.

3. Full versions of each of the above are included when registered.



Files to install (32-Bit)





The directories identified below are suggestions only.  
The only requirement is that the Developer 
know
s
 where
 everything is 
plac
ed.





Component (required)


Program Files\Borland\
Delphi
 2.0
\Lib\SLR.DCU		
Evaluation SLR Component DCU unit.



Program Files\Borland\Delphi 2.0\
Lib\ SLR.DCR		
Component Resource file for SLR 
								
Components.



Program Files\Borland\Delphi 2.0\
Lib\SLRDEFS.DCU	
SLR Component Type and Constant 
								
Definitions unit.


Program Files\Borland\Delphi 2.0\
Lib\SLRDEFS.DFM	
DFM File for SLR Components.



Program Files\Borland\Delphi 2.0\
Lib\PLOT.DCU	
Graphing and Plotting unit.


Program Files\Borland\Delphi 2.0\
Lib\PLOT.DFM	
DFM File for Graphing and Plotting unit.




Project (optional)


Program Files\Borland\Delphi 2.0\
Stat\REGRDEMO.DPR	
Project file for the SLR demo.


Program Files\Borland\Delphi 2.0\
Stat\DEMO.PAS		
Main form Source code for the 
									
project demo.


Program Files\Borland\Delphi 2.0\
Stat\DEMO.DFM		
DFM File for project demo.




Sample Database Tables  (optional)


Program Files\Borland\Delphi 2.0\
Stat\Data\1110.DB		
An example data file.


Program Files\Borland\Delphi 2.0\
Stat\ Data\EXAMP111.DB	
Another example data file.



Program Files\Borland\Delphi 2.0\
Stat\ Data\TDISTRIB.DB	
25 record t-Distribution table 
									
with 90, 95, 99% points.


Program Files\Borland\Delphi 2.0\
Stat\ Data\TDISTRIB.PX	
TDISTRIB.DB is indexed on 
									
Degrees of Freedom.




Documentation (Good to have)


Program Files\Borland\Delphi 2.0\
Stat\Docs\SLRFACT.HLP	
General info about AAS SLR 
									
Components.



Program Files\Borland\Delphi 2.0\
Stat\Docs\REGRESS.HLP	
Complete (Delphi-Style) help 
									
file for SLR Components.


Program Files\Borland\Delphi 2.0\
Stat\Docs\WARRANTY.TXT	
Important warranty information.



Program Files\Borland\Delphi 2.0\
Stat\Docs\README.DOC	
This file.




	

Installation



First, unzip the archive into a temporary directory. 



Move the Component files into the 
Program Files\Borland\
Delphi
 2.0
\Lib directory (or other directory on the Delphi path which is used for new VCL components).



Select “
Component
” 
 and select 
“Install...
”.  Add
 SLR.DCU to 
the list of Installed
 Units
. 
 Click OK.  The 
library will recompile and the 
Linear Regression component will be added to the 
“
AAS Components
”
 
page
 on the 
Component Palette.




Move the Project files to any desired directory. 
“
Program Files\Borland\
Delphi
 2.0
\Stat
”
 is as good as any.



Move the Database Table files to any desired directory. 
 A good directory name is


“
Program Files\Borland\
Delphi
 2.0
\Stat\Data
”
.



Move the Documentation files to any desired directory. 
For now the directory 


“
Program Files\Borland\
Delphi
 2.0
\Stat\Docs
”
 is OK
.



Note:

The SLR.HLP file will eventually go where other components' help files reside, most likely, this will be the 
“
Program Files\Borland\
Delphi
 2.0
\Help
”
 
directory
.  The SLR.KWF file is included in the registered version; it will be sent to any evaluation version user upon request.  The keyword file can be installed using Delphi's HELPINST program.



Run the Demo Program



The demo program helps to understand the usage of the component in a programmer’s application.  Examine the DEMO.PAS source code.  To run the demo, perform the following.



Add the alias “REGRESSION” to the BDE configuration.  The alias must point to the location where you choose to place the database tables.



Compile and run the Demo program, note the outputs from the regression and view the various plots.  Contact AAS if there is any difficulty compiling and/or running the demo.



Function Reference



Data Input functions:

LoadValues



Regression functions:

Predict



Graphing/Plotting functions:

ShowPlots



For the exact descriptions and usage of each of these functions, see the help file.



Registration



License fees:




Both 
16-bit 
and
 32-bit Delphi DCUs (each containing SLRQuery
 and SLRTable VCL components):  
US $79 for single-user, single-workstation.  



No shipping charges within US or Canada.  US $5 for shipping outside of North America.



Pennsylvania-based developers must include an additional 7% sales tax on the total order.



Contact Applied Analytic Systems for site license discounts for multiple users at a single location.



The following payment methods are currently available:



Compuserve: GO SWREG

Search for SLRegress



Checks: Only checks drawn on a US bank valued in US$ can be accepted. Product will be shipped as soon as payment is received.  Mail Checks to:



Applied Analytic Systems, Inc.

Carnegie Office Park

Bldg 1, Suite 112

Carnegie,  PA  15106

USA



If the order is to be shipped to a Pennsylvania address, don’t forget to include an additional 7% sales tax on the total order.



Credit Card Orders: AAS has plans for credit card acceptance in the near future.  Contact us by e-mail at info@aasdt.com or 70651.1370@compuserve.com for the latest details.  You can also call us at 412.278.2360 for current information regarding credit card ordering.



Any questions about the status of the shipment of an order, registration options, product details, technical support, volume discounts, dealer pricing, site licenses, non-credit card orders, ... should be directed to the Decision Technologies Group:



	CIS: 		70651,1370

	AOL:		aascorp

	Internet:	support@aasdt.com



	Web:		http://www.aasdt.com/statistics



	FAX:		412.788.4205



Shipping:

Both e-mail and snail mail shipping is supported, so please provide your e-mail address if you have one!



DISCLAIMER: Source code for the component is not currently available; however, we can provide each user with detailed references to each of the mathematical routines used in the component.



