Significance Testing

RP

1.In a multiple choice test a student has to choose between three answers for each question in a test consisting of ten questions. If he gets six questions right test,at the 5% level,the null hypothesis that he is guessing.

                                                                                 
  (L3/264/2)/W  

Ans: P(X ( 6) = 0.0766 if X is B(10,1/3); not sig. at 5% level

2.The national average pass rate for an exam is 70%.A teacher finds that six out of her twelve pupils pass. Is there evidence that this group did significantly worse than average?

                                                                                  
 (L3/264/3)/W

Ans:P(X ( 6) = 0.1178 if X is B(12,0.7); not sig. at 55 level

3.A machine is designed to produce rope with a breaking strain of 1000 N.The breaking strain is known to be Normally distributed with s.d. 21 N. A new material is introduced into the rope which it is hoped will increase the breaking strain. A random sample of nine pieces of rope had a mean breaking strain of 1012 N.Is there evidence at the 5% significance level that the mean breaking strain has increased?

                                                                                   
  (L3/266/1)/W

Ans: z = 1.71; sig. at 5% level(1-tail)

4.A machine filling bottles of orange squash is adjusted to deliver 0.725 litre with a standard deviation of 0.010 litre. A sample of 50 bottles is checked and the mean quantity is found to be 0.721. Determine whether this should be taken to be significantly different from 0.725 at the 5% level.

In a later check the manufacturer decides on a more stringent test,using the 2% level.If he now takes a sample of 40 bottles and the mean turns out to be 0.722,is this mean significantly different from 0.725?

                                                                                
 (L3/266/2/Camb)/w

Ans: z = 2.83, sig. at 5% level(2-tail); z = 1.90, not sig. at 2% level (2-tail)

5.A factory produces washers of mean thickness 3 mm with a standard deviation of 0.2 mm. Each day,as a routine check,the thickness of a random sample of 100 washers is measured and the mean calculated and recorded. Every thirty days,these means are assembled into a frequency table. What would you expect the mean and standard deviation of this table to be?

On one day,the mean of the sample of 100 washers is 3.036 mm.Is this significantly different from the expected value?

                                                                       
  (L3/266/3/O)/W

Ans: 3 mm, 0.02 mm ; z = 1.8, not sig. at 5% level(2-tail)

6.A random sample of the men marrying in a town had the age distribution given in the table below:

Table:

Age                Under 18    18 - 24    25 - 31   32 - 38     39 - 45     46 - 52    Over 52    Total

Coded value                          0             1             2              3               4         

Frequency       0                  101          62           25            10              2              0          200

By using the suggested coding, or otherwise,estimate the mean and variance of the population from which the sample is drawn. (Quote your results to two decimal places.)

The mean age of men at marriage in the large country in which the town is situated is 25.90 years. Test whether the men in the town differ significantly from the men in the whole country in the age at which they marry.(State your null hypothesis and the significance level you use.)

                                                                                   
 (L3/268/1/O)/W

Ans: 26.75 yr, 42.22 yr2 ; z = 1.85, not sig.  at 5% level (2-tail)

7.Explain briefly what is meant by a signifance level of  ( %.

A student was asked to mark, by eye, the centre of a line drawn on a sheet of paper.She repeated this 50 times,using a new test sheet each time.The signed deviations from the centre ,d, were measured in millimetres and the quantities  
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                    calculated. Is there evidence that the student does not locate the mean position of her bisection marks on the centre of the line?

                                                                                
  (L3/268/3/O)/W

Ans: z = 5.3, sig at 5% level (2-tail)

8.The lives of six candles are found to be 8.1, 8.7, 9.2, 7.8, 8.4, 9.4 hours. Estimate the population mean and show that the estimate of the population variance is 0.388.The manufacturer claims that the average life is 9
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hours. Making a suitable assumption concerning the nature of the distribution of the life of a candle, carry out a statistical test of the manufacturer's claim. Give full details of your test.

                                                                             
(L3/270/2/Camb)/W  

Ans:

         8.6; assume Normal, t5 = 3.54, sig. at 5% level(2-tail)

9.Eight volunteers tested a food which the manufacturer claimed would help people to slim. At the end of the test they had lost 1,2,0,1,-2,0,3,3 kg respectively. Assuming that these losses are a random sample from a Normal distribution, carry out a t-test to determine whether the mean loss differs significantly from zero, and comment on the manufacturer's claim.

                                                                             
   (L3/270/4/Camb)/W

Ans: t7 = 1.67, not sig. at 5% level(2-tail)

10.It is found that over a certain period at one telephone exchange 200 subscribers taken at random made a total of 13248 calls. During the same time, a random sample of 300 subscribers at another exchange made a total of 20922 calls. The standard deviation of the number of calls made by a subscriber at either exchange in the period is 8. 

Is there any evidence of a difference between the subscribers at the two exchanges in their average frequency of calls?

Find 95% confidence limits for the mean number of calls made in the period per subscriber at each exchange.

                                                                         
      (L3/271/1/AEB)/W 

Ans: z = 4.8, sig. at 5% level(2-tail); 65.13-67.35, 68.83-70.65
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