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Geology 230 – Field Methods and Maps

February 10, 2009
Week 3; Exercise 1 – Introduction to Standard Deviation, 2009
Two of the most important concepts in the analysis of geologic data that goes into map-making are those of accuracy and precision.  Simply defined, accuracy is how “correct” a particular data point is or how “close” to reality a particular measurement is.  Precision refers to how sharply defined a measurement is.  For example, a latitude measurement of 136 degrees, 34 minutes, and 22 seconds is more precise (more sharply defined) than a latitude measurement of simply 136 degrees.  Similarly, a mass of 3.1456783 g is more precise than a mass of 3.14 g.  

One of the best ways to assess how precise a series of measurements are is to compute some basic statistical parameters of those measurements.  A commonly used statistical measurement for this purpose is standard deviation, the formula for which is:
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The way to think about the standard deviation is as follows: if all of the individual measurements for a particular population of data were to define a normal distribution (i.e., a bell-shaped curve), then the standard deviation would quantitatively define how wide that curve is.  The standard deviation refers to the number above and below the mean that represents the central 68% of the data set.   For example, in the figure below showing a hypothetical distribution of test scores, the standard deviation represents those scores that are within the gray shaded portion of the data set.
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Assigned tasks: 

A) G100 test score standard deviation calculation (10 points):

1) Get on the G130 class web site and download the two ‘Standard Deviation Set’ files listed under the activities for week #2.  You are welcome to use the computers in CHCB305.  The best way to download the files is to right click on each of the files separately and then use the ‘Save target as’ command to pull the file over to your computer hard drive.  You can then open the file using excel (assuming it is installed on the computer you are using.)  Once in excel, set up a column header labels for (X-Xbar); (X-Xbar)^2 in cells A2 and A3, respectively.  Next, use the ‘=average(X:Y)’ command to calculate the mean test score and label it with text and an arrow in an adjacent empty cell.  Using the mean value you have calculated, fill in the appropriate formulas for the first row of data (row B) in the two columns you set up earlier.  Once the formulas have been correctly entered into the first row of data, use the ‘edit > fill down’ command to fill in the corresponding values for each column.  Lastly, at the bottom of your spreadsheet, sum all of the values in the (X-Xbar)^2 column and then take it’s square root.  (This last calculation is the standard deviation for the set of test scores. Each of these calculations should be labeled with text and an arrow in an adjacent cell.  Label the standard deviation result (‘standard deviation long calculation’).
2) Now use the ‘=stdev(X:Y)’ function to calculate the standard deviation of each set of test scores directly.  Label the result ‘standard deviation direct calculation’.  You should get an answer that is very close (if not exactly the same as) the answer you got by calculating the standard deviation the long way.  Place the names of all partners who worked on the exercise in one of the cells near the top of the spreadsheet, use the ‘save as command’ to save the file so it includes one of the partner’s initials in the filename, and email the spreadsheet as an attachment to joern.hauer@grizmail.umt.edu.  (Do not email the spreadsheet to Marc.)

B) Sandstone compositional data standard deviation calculations (20 points total)  Use your web browser to download the file “Mongo_sandstones.xcl” from the G130 web page as you did for the test scores.  These numbers are sandstone compositional data collected from a series of Jurassic and Cretaceous sandstones from Mongolia.  Differentiating differences in sandstone composition can be very useful for understanding the fill history of a depositional basin.  Scroll down the spreadsheet and notice that the data have been subdivided into two groups (Group #1: Lower and Middle Jurassic sandstone and Group #2: Upper Jurassic and Cretaceous sandstones).  Notice also that the abbreviations for each grain category are explained at the bottom of the spreadsheet beginning on row 125. 

Using the ‘sum’, ‘average’, and ‘stdev’ functions within excel, do the following. 

1) Open up new columns to the right of the cht, P, and unidL columns and label each Qsum, Fsum, and Lsum.  Use the ‘insert column’ command to do this.

2) Sum all of the data for Qm, Qp, and cht for row 6 using the “=sum(X:Y)” command, put the answer in cell F6.  Using the ‘fill down’ command, fill the formula down for all of the rows in the sandstone data corresponding to Group #1.  When you have finished, all of the cells in column F from row 6 to row 72 should have a number corresponding to the sum of the Qm, Qp, and cht data for that row.  Sum all the K and P data for row 6 and put the answer in cell I6.  Using the fill-down command, fill this formula down column I, stopping at the bottom of the Group #1 data set (row 72).  Now all of the cells from row 6 through row 72 in column I should have a number in them.  Finally, sum the data for Lv, Ls, Lm, and unidL for row 6 and put the answer in cell N6.  Fill the formula down to row 72, so cells 6 through 72 in column N now have a number in them.

3) Now use the ‘average’ and ‘stdev’ commands to calculate the mean and standard deviation values for the Qsum, Fsum, and Lsum columns corresponding to data group #1.  Put the answers just below each of the columns (in rows 73 and 74) and label each so you know what the numbers mean.

4) Now repeat the same procedure for summing the Q, F, and L data for the second group of sandstone data (Upper Jurassic and Cretaceous samples).  Calculate the average and standard deviation values for this group of sandstones like you did for the first group and put them below the appropriate columns.

5) Put the names of each partner who worked on this exercise in one of the cells near the top of the spreadsheet, use the ‘Save as’ command to rename and save the file so it has the initials of one of the workers in the file name, and email the resulting file to Joern.

6) Lastly, answer this question:  Are the Q, F, and L data for each of the two sandstone groups statistically distinguishable, or does the standard deviation about the mean overlap for the two sandstone data sets?
Note: To receive credit for this portion of the assignment, you must complete your spreadsheet work and email each of the three spreadsheets to Paul Skudder by 1:10PM (beginning of class time) Tuesday, February 17.  Spreadsheets received after 1:10PM will not be graded and will receive a zero.
