Problems                                Random Effects Models

1.  To investigate the ‘clean content’ of a shipment containing a large number of bales

     of yarn, seven of the bales were selected at random, and a random sample of four

     small cores of yarn taken from each selected bale. The ‘clean content’ of each core

     of yarn was measured, giving the following results (X)  in coded units:

	Bale 1
	
	Bale 2
	
	Bale 3
	
	Bale 4
	
	Bale 5
	
	Bale 6
	
	Bale 7

	 52.33

 56.26

 62.86

 50.46
	
	 56.99

 58.69

 58.20

 57.35
	
	 54.64

 57.48

 59.29

 57.51
	
	 54.90

 60.08

 58.72

 55.61
	
	 59.89

 57.76

 60.26

 57.53
	
	 57.76

 59.68

 59.58

 58.08
	
	 60.27

 60.30

 61.09

 61.45


     [Note.  
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     (i)   Test for differences between the overall ‘clean contents’ of the bales, for the

            entire shipment of bales.

     (ii)  Give an estimate of the component of variance between bales, together with an

            estimate of the standard error of the estimated component of variance. 

     State the statistical model underlying your analysis.

_____________________________________________________________________

2.  In a test of the compressive strength of mortar made from Portland cement, a

     random sample of the cement was mixed into mortar in the usual way. The cement

     mortar was then cast into ½ inch cubes by each of three ‘gaugers’ and, after

     storage for seven days, the cubes were tested for compressive strength by three

     breakers, each breaker testing four cubes from each gauger. The effects of different

     gaugers and different breakers on the measured compressive strength of such

     mortar cubes were of interest.

     Let Xijk  denote the compressive strength of the  kth  cube for the  ith  gauger and  jth 

     breaker,  i = 1, 2, 3,  j = 1, 2, 3,  k = 1, 2, 3, 4. The following sums of squares were

     calculated from the results obtained (in coded units):
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     The three gaugers and three breakers used in the test are to be regarded as random

     selections from large populations of such gaugers and breakers.

     Test for differences between the main effects of gaugers, for differences between 

     the main effects of breakers, and for interaction effects between gaugers and  

     breakers, for the entire populations of gaugers and breakers. State the statistical

     model underlying your analysis.

_____________________________________________________________________    
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