How to calculate statistics for slope ratio assays

The Slope Ratio Assay Excel workbook was written to help clarify and automate the procedures for calculating the standard errors and fiducial limits for slope ratio assays.  The procedures are based on the chapter “Statistical Evaluation of Bioavailability Assays” by Littell, Lewis and Henry in the book BIOAVAILABILITY OF NUTRIENTS FOR ANIMALS:  AMINO ACIDS, MINERALS AND VITAMINS, Copyright 1995 by Academic Press, Inc.

The Excel workbook “Slope Ratio Assay” contains example SAS code following the Littell et al. (1995) procedures.  Below is the SAS output from that example.  Transfer the data highlighted in green from the pages below to the Excel workbook to make the calculations.
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                                  D3 VS. 125D3   

                Obs     BA      LEVEL    DSOURCE    X0    CLEVEL

                  1    27.5      0.00       0        1      0.00

                  2    27.8      0.00       0        1      0.00

                  3    29.0      0.00       0        1      0.00

                  4    30.3     45.00       0        0     45.00

                  5    31.5     45.00       0        0     45.00

                  6    30.2     45.00       0        0     45.00

                  7    32.2     90.00       0        0     90.00

                  8    32.8     90.00       0        0     90.00

                  9    33.9     90.00       0        0     90.00

                 10    35.7    180.00       0        0    180.00

                 11    31.5    180.00       0        0    180.00

                 12    37.3    180.00       0        0    180.00

                 13    30.8     11.25       1        0     11.25

                 14    30.1     11.25       1        0     11.25

                 15    33.3     11.25       1        0     11.25

                 16    34.8     22.50       1        0     22.50

                 17    37.0     22.50       1        0     22.50

                 18    32.9     22.50       1        0     22.50

                 19    39.6     45.00       1        0     45.00

                 20    39.9     45.00       1        0     45.00

                 21    41.5     45.00       1        0     45.00

                                 D3 VS. 125D3   

                               The GLM Procedure

                            Class Level Information

                Class         Levels    Values

                DSOURCE            2    0 1

                CLEVEL             6    0 11.25 22.5 45 90 180

                    Number of Observations Read          21

                    Number of Observations Used          21

                                  D3 VS. 125D3   

                               The GLM Procedure

Dependent Variable: BA

                                       Sum of

 Source                     DF        Squares    Mean Square   F Value   Pr > F

 Model                       6    276.2190476     46.0365079     17.00   <.0001

 Error                      14     37.9066667      2.7076190

 Corrected Total            20    314.1257143

               R-Square     Coeff Var      Root MSE       BA Mean

               0.879326      4.939276      1.645484      33.31429

 Source                     DF      Type I SS    Mean Square   F Value   Pr > F

 LEVEL                       1     26.7264469     26.7264469      9.87   0.0072

 LEVEL*DSOURCE               1    244.1573626    244.1573626     90.17   <.0001

 X0                          1      2.1058333      2.1058333      0.78   0.3927

 DSOURCE                     1      1.1025000      1.1025000      0.41   0.5337

 CLEVEL(DSOURCE)             2      2.1269048      1.0634524      0.39   0.6824

                                 D3 VS. 125D3   

                               The GLM Procedure

                            Class Level Information

                         Class         Levels    Values

                         DSOURCE            2    0 1

                    Number of Observations Read          21

                    Number of Observations Used          21

                                  D3 VS. 125D3   

                               The GLM Procedure

                         Matrix Element Representation

                             Dependent Variable: BA

                      Effect                Representation

                      Intercept             Intercept

                      LEVEL*DSOURCE    0    Dummy001

                      LEVEL*DSOURCE    1    Dummy002

                                  D3 VS. 125D3   

                               The GLM Procedure

                              X'X Inverse Matrix

                     Intercept        Dummy001        Dummy002              BA

 Intercept        0.1428571429    -0.001058201    -0.004232804    28.733333333

 Dummy001         -0.001058201    0.0000156771    0.0000313541    0.0368253968

 Dummy002         -0.004232804    0.0000313541    0.0002508328    0.2598941799

 BA               28.733333333    0.0368253968    0.2598941799    43.241904762

                                  D3 VS. 125D3   

                               The GLM Procedure

Dependent Variable: BA

                                       Sum of

 Source                     DF        Squares    Mean Square   F Value   Pr > F

 Model                       2    270.8838095    135.4419048     56.38   <.0001

 Error                      18     43.2419048      2.4023280
 Corrected Total            20    314.1257143

               R-Square     Coeff Var      Root MSE       BA Mean

               0.862342      4.652492      1.549945      33.31429

 Source                     DF      Type I SS    Mean Square   F Value   Pr > F

 LEVEL*DSOURCE               2    270.8838095    135.4419048     56.38   <.0001

 Source                     DF    Type III SS    Mean Square   F Value   Pr > F

 LEVEL*DSOURCE               2    270.8838095    135.4419048     56.38   <.0001

                                            Standard

    Parameter               Estimate           Error    t Value    Pr > |t|

    Intercept            28.73333333      0.58582397      49.05      <.0001

    LEVEL*DSOURCE 0       0.03682540      0.00613689       6.00      <.0001

    LEVEL*DSOURCE 1       0.25989418      0.02454756      10.59      <.0001
