MAT207 – Roback

Spring 2002


MAT207:  Simple Linear Regression

Case Study 7.1.2 – Meat Processing and pH

Description:

A certain kind of meat processing may begin once the pH in postmortem muscle of a steer carcass decreases to 6.0, from a pH at time of slaughter of around 7.0 to 7.2.  It is not practical to monitor the pH decline for each animal, so an estimate is needed of the time after slaughter at which the pH reaches 6.0.  To estimate this time, 10 steer carcasses were assigned to be measured for pH at one of five times after slaughter.  (Data from J.R. Schwenke and G. A. Milliken, “On the Calibration Problem Extended to Nonlinear Models,” Biometrics 47 (1991): 563-74.)  What can we conclude from this data about the relationship between postmortem muscle pH and time after slaughter for these steer?

Graphical Description of Data:

Graphs…Scatter…Simple, then in Chart Editor go to Chart…Options…Fit Line
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Least Squares Regression Line (with associated inferences):

Analyze…Regression…Linear (Dependent = ph; Independent = time).  Under Statistics… choose Confidence intervals and Descriptives; under Save… choose Unstandardized Residuals and Predicted Values.
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Model Assessment using Graphical Tools:

Graphs…Scatter…Simple (Y-axis = res_1; X-axis = pre_1).  In Chart Editor, place Reference Line at Y=0 and Fit a Lowess Line.  Also, Graphs…Histogram (variable = res_1; display normal curve).
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Repeat above analyses after taking Log(time):
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Model Assessment with Log(time):
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Prediction of Mean Responses and Future Responses:

a) enter LN(4)=1.386 under logtime before running Analyze…Linear…Regression.  Under Save… choose Mean and Individual Prediction Intervals in addition to Unstandardized Residuals and Predicteds.

or, b) Transform…Compute (target variable = timeadj; expression = logtime-LN(4) ).  Then run Analyze…Linear…Regression (dependent = ph, independent = timeadj).

a)

  time

ph
  logtime
  pre_2
   res_2
 lmci_1
  umci_1
  lici_1
  uici_1

    1.00
    7.02
     .00
 6.98363
  .03637
 6.87171
 7.09554
 6.76338
 7.20387

    1.00
    6.93
     .00
 6.98363
 -.05363
 6.87171
 7.09554
 6.76338
 7.20387

    2.00
    6.42
     .69
 6.48064
 -.06064
 6.40884
 6.55244
 6.27781
 6.68346

    2.00
    6.51
     .69
 6.48064
  .02936
 6.40884
 6.55244
 6.27781
 6.68346

    4.00
    6.07
    1.39
 5.97765
  .09235
 5.91568
 6.03963
 5.77809
 6.17721

    4.00
    5.99
    1.39
 5.97765
  .01235
 5.91568
 6.03963
 5.77809
 6.17721

    6.00
    5.59
    1.79
 5.68342
 -.09342
 5.60674
 5.76010
 5.47882
 5.88802

    6.00
    5.80
    1.79
 5.68342
  .11658
 5.60674
 5.76010
 5.47882
 5.88802

    8.00
    5.51
    2.08
 5.47466
  .03534
 5.38202
 5.56731
 5.26356
 5.68577

    8.00
    5.36
    2.08
 5.47466
 -.11466
 5.38202
 5.56731
 5.26356
 5.68577


   .

.
    1.39
 5.97786

.
 5.91590
 6.03983
 5.77831
 6.17742

b)
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