STAT 400: Solutions for assignment due July 17

Problem 34

The sample mean is 46.81 and the sample median is  the middle entry 36.6.  The mean is much larger than the median because the largest values are much further from the median than the smaller ones. The trimmed mean requested is  45.69, which is not very different from the untrimmed one, although slightly closer to the median. The trimming percentage is 1/11, or roughly 9.1%.

Problem 38

The median of the reported values will be the rounded value of the true median since rounding does not reverse the orders of any values. The median of the true values is 127.4 so the median of the rounded values is 125.   If the 127.4 were replaced by 127.6, it would still be the true median, but would now give a rounded median of 130.  

In general, the rounded median will be either a rounded value or the average of two rounded values. Thus if it changes at all, it must change by at least half the difference between consecutive rounded values for an even number of measurements, and by the difference between consecutive rounded values for an odd number of measurements.  Such a change can be the response to an arbitrarily small change in one of the true values if it happens  to be the middle value (or one of the two middle values), and to be near the midpoint between two rounded values.  

Problem 42

If a constant, c is added to all measurements, the new measurements will be in the same order as the original ones. Consequently, the middle measurement (or the two middle measurements) will be c plus the original middle measurements (or c added to each of the two original middle measurements). Thus if the  original median is xi , the new median will be xi+c, and if the original median is (xi+xi+1)/2, the new median will be  (xi+c+xi+1+c)/2=((xi+xi+1)/2)+c. In each case the new median is c plus the original one. 

Since each measurement increases  by c , the sum of the measurements increases by  nc, where n is the sample size. It follows that the mean increases by c.

It is similarly clear that if each measurement is multiplied by c, then so are the sum, the average, and the middle measurement (or the average of the two middle measurements). In this case, multiplication by c will reverse the order of the original measurements if c is negative, but it will not affect which one or two measurements is/are in the middle.

Problem 44

The largest entry is 49.3 and the smallest is  23.5. The difference between them, which is the range, is 25.8.

The sample variance is  49.3112 and the sample standard deviation is 7.0222.

Problem 50

The mean is  53.4429, and the median is 66.3.  The fact that the mean is considerably smaller than the median tells us that the distribution of the sample is asymmetric with  the smaller values more extreme than the  larger ones. The sample variance is 582.5095 and the standard deviation is 24.1352.

Problem 54

The median is  36.6 and the fourths, which are not the quartiles in this case,  are respectively 26.1  and 70.2.  This gives a value of  44.1 for  fs. The extreme values are 4.4 and 109.9.  
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An outlier  would have to be either negative or larger than  about 136, and an extreme outlier would have to be either negative or larger than  about 200.  There are no  outliers in this data set.

The largest observation could be decreased as far as 73.7,  without affecting either the fourths or  fs. Below that, it would  reduce   both the upper fourth and fs.
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