Homework CH311 – Linear Regression Spread Sheet Y(x) = m x + b


To give you practice at running Excel and to help you understand the use of linear calibration curves modify “regression_blank”  to do a linear calibration complete with error analysis


1.
Using Insert/Name/Define  define the following spread sheet variables
x

column of x values
y

column of y values
residual
column of normalized residuals (y – m x –b)/sy
n

number of data points
m

slope
b

intercept
sy

standard error of the fit
sm

standard error in the slope
sb

standard error in the intercept
corr

cross correlation coefficient
These variables can be used to indicate spread sheet cells for various Excel functions, for example in the chart wizard you can type x,y in the range box to plot x vs. y.


2.
Use the following built in Excel functions to generate the needed sums and square roots: count(x), min(x), max(x), sum(x), sumsq(x),sumproduct(x,y), Correl(x,y), and sqrt()

3.
The following equations allow you to calculate the best linear line that minimizes the least squared deviations of n data points xi , yi about the line Y = m*x+b (see table 2.7).
let sumx =   xi; sumy =   yi; sumx2 =   xi2; sumy2 =   yi2 ; sumxy =   xi yi 
and det = n*sumx2 – sumx*sumx.  Then in terms of these sums and differences

m = (n*sumxy – sumx*sumy)/det
b =  (sumy*sumx2 – sumx*sumxy)/det

Error Analysis of the fit
sy =  EQ \r(\f(S[Y(xi) – yi]2,n – 2))  = sqrt([sumy2 + n*b2+ sumx2*m2+2*(b*m*sumx – m*sumxy – b*sumy)]/(n-2))
sm = sy*  EQ \r(\f(n,det))  = sy*sqrt(n/det)
sb = sy*  EQ \r(\f(sumx2,det))  = sy*sqrt(sumx2/det)

corr = – sy2  EQ \f(sumx,det)
detection limit y = b + 3* EQ \r(sy2 + sb2)
detection limit x =  EQ \f(3,m) * EQ \r(sy2 + sb2) 
R = correl(x,y) =  EQ \f(n*sumxy – sumx*sumy,\r(det*[n*sumy2 – sumy*sumy])) linear correlation coefficient 

Calibration errors
Xav =  EQ \f(Yav – b,m)
Xy =  EQ \f(sYav ,m)  error in Xav due to error in Yav
Xcurve =  EQ \f(1,m)  EQ \r(sb2 +(sm*Xav)2  – 2*Xav*corr)    error in Xav due to the calibration curve
Xav =  EQ \r(Xy2 + Xcurve2)   error in Xav
4. 
Program these equations into the template “regression_blank” that is on alta1/chemistry.  Delete the one bad data point with normalized residual that is greater than 2.6, and then rerun the program.

5.
Plot the y vs. x with the trend line, plot the normalized residuals, and histogram the residuals into nine bins onto the worksheet tab called plots.

6.
Check your equations by running Tools/Data Analysis/Regression and place the results into worksheet tab called check.

7.
Format the results to print on three pages and print out the results to hand in.

