161.120 / 161.130  Assignment 3

Instructions.   Answer ALL questions in the spaces provided.

· Include all working.  To hand in, place your assignment in the assignment box provided outside IIMS Reception, IIMS Building Level 2 (the level on which you enter).

· Assignments must be submitted by  19th October .   
Question 1

1.  A food research laboratory conducts a series of taste tests to compare two sauce recipes, A and B.   Customers are presented with the sauces in random order.  Of the 125 customers who tried sauce A first,   74 expressed a preference for sauce A.    Of the 132 customers who tried sauce B first,  52 expressed a preference for sauce A. 

(a) Looking at the data in total, calculate a 95% confidence interval for the overall proportion of customers who prefer sauce A.  Does this confidence interval contain 0.5?    What conclusion could you draw from this.    













(6 marks)

(b)  Test the hypothesis that the proportion of customers who prefer sauce A is the same for those who try sauce A first, as for those who try sauce B first.  State your null and alternative hypotheses clearly, your test statistic, p-value, and conclusion.            










(9 marks)
[ Total 15 marks for Question 1]

Question  2.  A researcher is studying the weight changes that women go through over the course of pregnancy, childbirth and subsequent months.   She recruits 194 women to take part in the study.   Each woman is accurately weighed at the beginning of her fourth month of pregnancy.   Some of the women (who we will call “the rememberers”, n=188) are able to report what they weighed before they became pregnant.  Others (who we will call “the forgetters”, n=6) do not know what they weighed prior to pregnancy.  The data are given below  (weights in kg,  n=group size)
Sample        n   
Mean     StDev  

1      188  
67   
 12   

  

2        6  
83   
 18   

(a) Test the hypothesis that the mean weight for the forgetters is the same as that for the rememberers.  Check whether you should assume equal variances.  Use the conservative rule for degrees of freedom.   State your null and alternative hypotheses formally, state your test statistic,  and quote the critical value from the t tables.  State your final conclusion in plain language.           




(8 marks)

(b) This time assume the two groups have equal variances.  Construct a 99% confidence interval for the difference in mean weight between the two groups.    Is zero (0)  inside the confidence interval ? – Comment on what you can conclude from this. 












 (7 marks)

 [ Total 15 marks for Question 2]

Question 3. We are comparing two software packages, one existing and one new software. Ten sets of computations are run by both packages and their processing times are recorded below.  

	Set of computation
	Current software
	New software

	1
	9.98
	9.88

	2
	9.88
	9.86

	3
	9.84
	9.75

	4
	9.99
	9.80

	5
	9.94
	9.87

	6
	9.84
	9.84

	7
	9.86
	9.87

	8
	10.12
	9.86

	9
	9.90
	9.83

	10
	9.91
	9.86


 (a) 
Set up the hypotheses to test if the new software has a shorter average processing time.












(3 marks) 

(b) 
Carry out your test.  Make sure you provide the test statistic, degrees of freedom, critical value,  and draw a conclusion.






(7 marks)
 [ Total 10 marks for Question 3]

Question 4.   Some sales representatives want to determine which approach would result in more sales for a manufacturing product. The three approaches are 

· videotaped information mailed on CD  to prospective customers, 

· a face-to-face visit to prospective customers, or 

· a telephone call to prospective customers. 

A random sample of 300 prospective customers was selected with 100 assigned to each of the three different sales approaches. The results are tabulated below: 

	Sales approach

	
	Videotape
	Person sales visit
	Phone call
	Total

	Purchase
	19
	27
	14
	60

	Didn’t purchase 
	81
	73
	86
	240

	Total
	100
	100
	100
	300


Test if the purchase behaviour is independent of the sales approach at the significance level of 0.05,  by answering the following.


(a)  State your two hypotheses





           

 (2 marks)
(b)
 Calculate the test statistic







(7 marks)
(c)    Quote a critical value from Tables.  Is your test significant?  State your conclusion in plain English.   









(5 marks)
(d)     Regardless of your answer in (c), which cell makes the biggest contribution to the test statistic? 













(1 marks)









[ Total 15 marks for question 4]

Question 5    

  In Assignment 1 you measured the length etc. of leaves on north and south sides of a tree (or pair of trees).       

(a)  Use a two-sample t-test within Minitab to test the hypothesis that the mean length of leaves on the north side is the same as  the mean length of leaves on the south side.      What do you conclude?   (Show the Minitab output).           





 (5 marks)

(b) In fact you collected data in 4 groups,  using north and south  and stratum 1 and stratum 2.  Create a new column variable with four levels corresponding to the 4 groups.  Use a one-way ANOVA to test the hypothesis that all four groups of data have the same mean.   State your null and alternative hypothesis clearly.  You may use Minitab to perform the calculations. What do you conclude? 









(7 marks)
(c) What assumptions are necessary in order for the ANOVA to give valid conclusions?  
( 3 marks)










[ Total 15  marks for Question 5] 

Question 6.   

The data in the following table show the age at onset, X,  for patients diagnosed  with a certain disease, and the number of years, Y, that they survived after onset.    

	Onset X
	Survival Y
	
	Onset X
	Survival Y

	15
	10.9
	
	37
	4.4

	25
	13.9
	
	37
	5.8

	27
	  9.2
	
	39
	6.0

	29
	12.8
	
	40
	5.2

	29
	12.0
	
	42
	5.5

	29
	  9.6
	
	48
	3.0

	32
	12.2
	
	59
	3.8

	35
	  8.8
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(a)    Calculate the mean age at onset and mean survival period for these patients.

 (2 marks)

(b)  Calculate the intercept and slope for the fitted line  Y= b0 + b1.x.   (You may use Minitab)
 Interpret the meaning of the slope in words.   

Does the intercept have a practical interpretation for these data?   


  (4 marks)

(c) Calculate  a 95% confidence interval for the true slope (1.  (You may use Minitab). Use your interval to test the hypothesis that survival time is not linearly related to age at onset. What do you conclude?     









 (4 marks).
(d)  Calculate the correlation between X and Y.  Also calculate the R2.  Interpret this figure.  












(3 marks)

(e)  Calculate 
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 and a 90% confidence interval for mean Y when X=40.       

 (4 marks)

(f)  Suppose a person has just been diagnosed with this disease and it is ascertained that onset occurred at age 40.  Give a 90% prediction interval for their future life expectancy.  
(3 marks)

[ Total 20 marks for Question 6]

           { Total 90 marks  = 9 % of final grade  }
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