                Sta2023 Statistical Methods I Final Exam

                   4:00-6:50 Thursday 9 December

1 The weights of a group of male students are shown below using a stem-and-leaf  display 
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a) Is the data roughly symmetric or not?

b) Find the median and range of the data.

c) Suppose that the 25% and 75% quantiles are given by 156 and 190.5 respectively. Draw a box plot of the data

2. A bag contains 10 white balls and 20 black balls of same size and weight. Five balls are randomly drawn from the bag one after another. Let X denote the number of white balls in the 5 balls taken out.

a) If the ball taken out is returned to the bag before the next ball is drawn (which is called sampling with replacement), explain why the distribution of X  is binomial, and find the mean and variance of X.

b)  If no ball is returned to the bag until all 5 balls are drawn (which is   

     called  sampling without replacement), state the distribution of X, and   

          find its mean and variance.

3. a)  Suppose random variable 
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 has a normal distribution with mean 
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b) Find the constants 
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      where  
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  is a standard normal random variable .

c) State the central limit theorem for a sample mean.

4. A random sample of n=36 observations taken from a long-tailed

     population produced a sample mean equal to 2.4 and sample standard  

     deviation equal to 0.24.  Suppose that your research project hopes to 

     show that the population mean exceeds 2.3.

a) Write down the null and alternative hypotheses of the test.

     b)  Test the hypotheses in a) at 
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 = 0.05 level, and state clearly  you 

     conclusion. Explain the meaning of  
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 = 0.05.

c)  Find the p-value of your test in b), and give your interpretation of the  

          p-value.

5. An experiment was conducted to compare two diets A and B for weight 

     reduction. Two groups of 30 overweight dieters were randomly selected.  

     One group was placed on diet A and another on diet B and their weight 

     loss  over a thirty days period was recorded. The summary results are  

     given below





    Weight Loss





Diet A         Diet B 


sample mean  
21.3

13.4


sample s.d. 
 2.6

  1.9

     a)  Find a 95% confidence interval for the difference of mean weight 

   loss for these two diets.

b) Explain the meaning of your confidence interval.

c) State clearly the assumptions required for using the confidence interval   
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