                 STA 4164 Class Test 1, 2 February

A biologist wished to study the effects of the temperature of a certain medium on the growth of human amniotic cells in a tissue culture. Using the same parent batch, she conducted an experiment in which five cell lines were cultured at each of four temperatures. The procedure involved initially inoculating a fixed number (0.25 million) of cells into a fresh culture flask and then, after 7 days, removing a small sample from the growing surface to use in estimating the total number of cells in the flask. Thirty pairs of observations on the variables Number of Cells (Ncells) and Temperature (Temp) were recorded and the SAS printout for straight-line regression of Ncells on Temp is given below. You may find the following information useful: 
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where 
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 denotes a t random variable with 18 degrees of freedom.

a) Write out the straight-line regression model of Ncells on Temp, and state clearly the assumptions required.

b) Write down estimations of the interception 
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, slope 
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 and the variance 
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 of the random errors, and provide 95% confidence intervals for 
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c) Why it is important in regression analysis to assess whether 
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 at 5% level.

d) Write down the equation of the fitted regression line. The correlation coefficient 
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 can be used to assess whether this regression line fits the data well or not. Find the value of 
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 and give your interpretation of this value of 
[image: image13.wmf]r

.

e) Whether the regression line fits the data well or not can also be assessed by using 
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. What is the usual interpretation of 
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? Find the value of 
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 for this problem and interpret it.

f) Find a 95% confidence interval for 
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Temp at Temp=70. Find a 95% prediction interval for a Ncells value corresponding to Temp=70. Discuss the differences between a confidence interval and a prediction interval.

(The SAS printout is on the back)

                                      Descriptive Statistics

  Variables              Sum             Mean   Uncorrected SS         Variance    Std Deviation

  TEMP                  1400               70           108000     526.31578947     22.941573387

  NCELLS                40.9            2.045          96.8374     0.6945736842     0.8334108736

Model: MODEL1

Dependent Variable: NCELLS

                                       Analysis of Variance

                                          Sum of         Mean

                 Source          DF      Squares       Square      F Value       Prob>F

                 Model            1     12.83072     12.83072      630.716       0.0001

                 Error           18      0.36618      0.02034

                 C Total         19     13.19690

                     Root MSE       0.14263     R-square       0.9723

                     Dep Mean       2.04500     Adj R-sq       0.9707

                     C.V.           6.97454

                                       Parameter Estimates

                                Parameter      Standard    T for H0:

               Variable  DF      Estimate         Error   Parameter=0    Prob > |T|

               INTERCEP   1     -0.462400    0.10481069        -4.412        0.0003

               TEMP       1      0.035820    0.00142629        25.114        0.0001

              Dep Var   Predict   Std Err  Lower95%  Upper95%  Lower95%  Upper95%

        Obs   NCELLS      Value   Predict      Mean      Mean   Predict   Predict  Residual

          1    1.1300    0.9704     0.053    0.8583    1.0825    0.6505    1.2903    0.1596

          2    1.2000    0.9704     0.053    0.8583    1.0825    0.6505    1.2903    0.2296

          3    1.0000    0.9704     0.053    0.8583    1.0825    0.6505    1.2903    0.0296

          4    0.9100    0.9704     0.053    0.8583    1.0825    0.6505    1.2903   -0.0604

          5    1.0500    0.9704     0.053    0.8583    1.0825    0.6505    1.2903    0.0796

          6    1.7500    1.6868     0.035    1.6134    1.7602    1.3783    1.9953    0.0632

          7    1.4500    1.6868     0.035    1.6134    1.7602    1.3783    1.9953   -0.2368

          8    1.5500    1.6868     0.035    1.6134    1.7602    1.3783    1.9953   -0.1368

          9    1.6400    1.6868     0.035    1.6134    1.7602    1.3783    1.9953   -0.0468

         10    1.6000    1.6868     0.035    1.6134    1.7602    1.3783    1.9953   -0.0868

         11    2.3000    2.4032     0.035    2.3298    2.4766    2.0947    2.7117   -0.1032

         12    2.1500    2.4032     0.035    2.3298    2.4766    2.0947    2.7117   -0.2532

         13    2.2500    2.4032     0.035    2.3298    2.4766    2.0947    2.7117   -0.1532

         14    2.4000    2.4032     0.035    2.3298    2.4766    2.0947    2.7117  -0.00320

         15    2.4900    2.4032     0.035    2.3298    2.4766    2.0947    2.7117    0.0868

         16    3.1800    3.1196     0.053    3.0075    3.2317    2.7997    3.4395    0.0604

         17    3.1000    3.1196     0.053    3.0075    3.2317    2.7997    3.4395   -0.0196

         18    3.2800    3.1196     0.053    3.0075    3.2317    2.7997    3.4395    0.1604

         19    3.3500    3.1196     0.053    3.0075    3.2317    2.7997    3.4395    0.2304

         20    3.1200    3.1196     0.053    3.0075    3.2317    2.7997    3.4395    0.0004
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