Operating Instructions for Excel 5.0 Spreadsheet (Rfphi.xls)





Introduction


The program is an Excel 5.0 spreadsheet for strain analysis using the Rf / ( technique.  A real dataset (test.xls), a synthetic dataset generator (synthetic.xls) are also included with the main spreadsheet (Rfphi.xls).





Worked example


Open the example dataset test.xls, and copy the visible data (A1:C78) to the clipboard.  The data is in the format: length of long axis; length of short axis; angle (-90 < ( < 90) relative to a reference line.  Open the workbook Rfphi.xls and in the first worksheet (“Enter data”), paste the clipboard into cell C3 using the Paste Special > Values command.





Strain calculations use the worksheet “Calculate Rs”.  Initially, three values need to be entered prior to initiating a Visual BASIC macro: a starting strain (cell B7), the number of steps (cell B10), and an increment (B13).  The default number of steps is 75 (which is also the maximum) and the default increment is 0.01, and these values are probably suitable in most cases.  Therefore, usually only the starting strain needs to be modified.  In our example, the starting strain (cell B6) remains at 1, and the “Calculate” button is clicked.  The best-fit parameter (c 2) will now be calculated over a strain range of 1.0 to 1.74 in increments of 0.01.  





It should be noted that the harmonic mean of Rf (Chart “Enter data”, cell I9) should lie within the strain range, as it usually is close to the actual strain ratio, particularly at high strains.  The chart “c2 vs. Rs” should be inspected to see whether a suitable strain range was chosen.  The lowest values for c 2 should lie in the middle of the strain range, as in this example.  The strain in the sample is taken at the minimum value of c 2 on the worksheet “Calculate Rs”.  In this example, the minimum value of c 2 is 6.87179 (cell F50), with a corresponding strain of 1.47 (cell E50).  





The strain ratio (1.47) is automatically entered into cell I10 on the worksheet “Calculate Rs”.  This updates the Ri and ( curves on the chart “Ln Rf vs. Phi” to reflect the strain in the sample.





Spreadsheet calculations and user-modification


The majority of the spreadsheet calculations are performed by four hidden worksheets: “@Enter data”, “@Calculate Rs”, “@Ri curve” and “@Theta curve”.  The worksheet “@Enter data” is used to calculate the parameter ISYM of the symmetry test.  The worksheets “@Ri curve” and “@Theta curve” are used to construct Ri and ( curves on the chart “Ln Rf vs. Phi”.  The worksheet “@Calculate Rs” is used to calculate the best-fit parameter (c 2) for a particular strain.  The Visual BASIC macro is a loop which enters a strain value into this worksheet, stores the parameter c 2, and then increments the strain value etc.  





If the Ri and ( curves are not required by the user, the size of the workbook can be greatly reduced by deleting the hidden worksheets “@Ri curve” and “@Theta curve”.





Generating synthetically-strained data


The workbook synthetic.xls synthetically strains a suite of 350 initially elliptical markers with random orientations and axial ratios.  The axial ratios are bounded by a user-specified maximum (cell N3), are deformed by a user-specified strain (cell N6), and the markers have a user-specified vector mean (cell N9).  The resulting data (cells B3:D352) can then be copied and pasted into the spreadsheet Rfphi.xls using the Paste Special > Values command.





Using the workbook synthetic.xls it is also possible to generate 95% confidence limits for any dataset.  Firstly, an actual dataset is entered into the workbook rfphi.xls.  Values for the strain and the vector mean are recorded (along with the values of the statistical parameters ISYM and c2).  The maximum Ri (initial axial ratio prior to deformation) is estimated from the Rf/f plot.  The maximum Ri, strain (Rs) and vector mean are fed into the synthetic data generator.





By repeatedly feeding this random synthetic data into the rfphi.xls workbook, values for the strain, vector mean, ISYM and c2 can be recorded for each synthetic data run and saved into a new workbook.  The data in the new workbook can then be used to generate 95% confidence limits for the actual dataset.





