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Use of array formulas for vector-matrix calculations

Most common application -- solving a set of linear equations
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Use of array formulas for vector-matrix calculations

Most common application -- solving a set of linear equations
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Straight-line Linear Regression
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Finding the model parameters that give the best fit

For the straight-line model, the model parameters are

the slope (a) and the intercept (b).

The problem is then to find the values of a and b that

give the best fit.  What is meant by the best fit?

The standard measure of goodness of fit is the sum

of squares of the errors:
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Fitting a straight-line model to data

The minimization of SSE can be solved by calculus

to give formulas for the best values of a and b:
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Example:  straight-line fit
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Transfer the data to an Excel spreadsheet
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Calculating the slope and intercept using Excel formulas
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The formulas behind the numbers
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Using the model straight-line equation to compute

the predictions:

Here, an array formula is used.  One could also use

a single formula in D3 and copy it down.
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Using an alternate, shortcut approach             Trendline

Start with a simple graph of the data

Select the data series by

clicking on a marker

Right-click on a selected

data point to get the

context-sensitive menu
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option
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Set Line Color to black

Click Close

Set Line Width
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Looks just like before, but we got there quicker

But neither of these approaches gives us much information

about the model, how good it is, etc.
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In the next class, and in lab this week, we will introduce you

to the Data Analysis Regression tool.  It provides much more

information regarding the regression calculation and is a

more robust tool to use when fitting curves to data.
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Vector-Matrix Calculations in Excel

called 

Array Formulas

Set up example for

case study of f(x) vs x

 
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x

fx

1lnx
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Case study by

copying formula

range B2:B11

named 

x

Copy down using

relative addressing
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Alternate approach using array formula

Select C2:C11 as destination for

array formula (not just C2)

Type formula in terms of array 

x

(not just B2)

Finish with 

Ctrl-Shift-Enter

(not just the Enter key)

Notice that Excel surrounds the

array formula with braces {  } 

Excel does this automatically

Here, one formula alone controls

the calculation -- in the formula

copy example, 10 formulas
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