
Stat 2153 - Statistical Methods
Written Assignment 8 - Due 2015.07.24

Directions: Please answer the following question in complete sentences. Be sure to label all geometric objects in any
illustrations (if any). I will accept an answer in a scanned image format, as a pdf, or as a picture taken and sent
from your awesome smart phone.

So this week, we are going to have some fun with regression. So far, we have fit data in two-dimensions to a line of
the form y = mx+ b, your job this week is to fit three-dimensional data to three dimensional objects such as a plane
and a response surface.

Your data is as follows:

(1935.0, 14.4, 18.7), (2233.0, 14, 21.7), (2235.0, 14.1, 24.2), (1970.0, 14.2, 21.6), (2254.0, 16.3, 19.3),

(2238.0, 16.3, 20.2), (2337.0, 15.6, 20.6), (1951.0, 16, 8.6), (1419.0, 15.4, 2.8), (1295.0, 13.9, 9.8),

(2592.0, 14.2, 21.7), (2592.0, 17.1, 7.1), (1885.0, 15.4, 6.7), (1361.0, 14.8, 4), (1037.0, 17, 2.7),

(1419.0, 18, 4.1), (1345.0, 16.4, 3), (1334.0, 16.9, 3.1), (1110.0, 16.6, 0.7), (668.0, 11.5, 8.5),

(730.0, 11.6, 4.7), (785.0, 11.9, 14.2)

Here, the points are given in (x, y, z) format and are actually data points pertaining to the growth and yield of
pepper plants. The x−coordinate is heat accumulation units, y−coordinate to heat accumulation units per day, and
z−coordinate to market yield. (This matters little for this problem, but at least you know).

Your first task is to fit the data to a plane of the form z = mxx + myy + b, where mx, my and b are the unknowns.
To do this, you really should use Excel. You will need to make use of the LINEST command. More on this command
can be found here:

http://www.excelfunctions.net/Excel-Linest-Function.html

I have created an Excel file that has the data. Your job is to use the LINEST command to come up with the plane
of best fit, then to use the other information given by the LINEST command to determine how ‘good’ of a fit it is.
In order to execute the LINEST command properly, you will need to know how to use array formulas, described at
the following url:

http://www.excelfunctions.net/Excel-Array-Formulas.html

Once you have the plane of best fit, you are to next come up with a response surface of best fit, which is given by
the formula

z = b + a1x + a2y + a3xy + a4x
2 + a5y

2.

Here b is still the intercept, and there are 5 more unknowns, a1 through a5. Once you have successfully done the
plane of best fit, the response surface of best fit requires only minor modifications to compute. You already have the
x, y and z columns of data, but now you need x2, y2 and xy columns of data as well. This can be done pretty simply
in Excel. Then use the LINEST similarly to the plane of best fit for all the columns that you have created for the
surface response curve. Once again, analyze how ‘good’ of a fit it is given the extra data from the LINEST command.
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