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Answer all the following questions [ 4 questions in 4 pages] 

Question No. 1                                  [15 Marks] 
 

A. To study the relationship between the student intelligence X and achievement in the 

biostatistics exam Y at faculty of computers and artificial intelligence, the data were 

as follows: 

X 63.0 29.0 20.8 19.1 13.4 8.5 

Y 7 3.9 2.1 2.8 1.4 1.5 

Find the Correlation Coefficient between the two variables and determine its type. Also, 

find the equation of the regression line for the data to predict Y when X=15, 40 ? 

B. Write briefly the characteristics of a good estimator and prove that the sample mean 

 ̅ is an unbiased estimator of   ? 

Question No. 2                                     [15 Marks] 
 

A. A survey conducted by Sallie Mae and Gallup of 1404 respondents found that 

323 students paid for their education by student loans. Find the 90% confidence 

interval of the true proportion of students who paid for their education by 

student loans, where Z0.05 =1.65?  

B. Consider a random sample x1, x2, . . . , xn from a normal distribution N(μ, σ2). 

Find the maximum likelihood estimators for μ and σ2
 ?  

Question No. 3                                   [10 Marks] 

A.  Check the following data set for outliers: 5, 6, 12, 13, 15, 18, 22, 50 ? 

B. Traveling between two campuses of a university in a city via shuttle bus takes, 

on average, 28 minutes with a standard deviation of 5 minutes. In a given week, 

a bus transported passengers 40 times. What is the probability that the average 

transport time was more than 30 minutes? Assume the mean time is measured to 

the nearest minute, where P(Z<3.16)=0.9992 ? 

Question No. 4                                              [10 Marks] 
 

A. Find the value corresponding to the 60
th
 percentile of the data: 
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18, 15, 12, 6, 8, 2, 3, 5, 20, 10 . 

B. Choose the correct answer for the following: 

1. The mean of the data a, a, a, a will be…  

A.  0                     B.  a                       C.  2                     D.  none of the above. 

2. When “n” is an odd number then median is defined as… 

A.  Middle value          B.  Median of two middle values            C.  Sum of the values                       

D.  Most repeated value. 

3. The sample mean  ̅ is known as the point estimator of the population… 

A.  Median                  B.  Variance                     C.  Mean µ                   D.  Mode. 

4. Student t-test is used to test population mean when population variance is always unknown 

and the sample size is…. 

A.  Less than 30           B.  More than 30            C.  Any size              D.  None of them. 

5. Z-score is calculated for….. 

A.  Chi-quire distribution   B.  Standard normal distribution    C.  Normal distribution  

 D.  T-distribution. 

6. A type of graphical presentation data used to explain correlation between dependent and 

independent variable is….. 

A.  Frequency polygon    B.  Scatter plot     C.  Frequency curve   D.  Histogram. 

7. 95% confidence interval refers to…. 

A. considering 1 out of 20 chances are taken to be wrong. 

B. considering 1 out of 100 chances are taken as wrong. 

C. considering 95 out of 100 chances are taken as wrong. 

D. considering 5 out of 20 chances are taken as wrong.  

8.  A statistic which describes the interval of scores bounded by the 25th and 75th percentile 

ranks is….. 

A.  Inter-quartile range   B.Confidence Interval    C.Standard deviation    D. Variance. 

9. All possible out comes of an experiment is known as sample space. When a coin is tossed 3 

times then total sample space is…… 

A.  0                         B.  8                           C.  10                         D.  6. 

10. The listed observations 1,2,3,4,100, suggest the distribution….. 

A. is positively skewed   B. is negatively skewed  C.  has zero skewness  D.is left-skewed. 
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Model answer  

Solution Question No. 1                         [15 Marks] 

A. The Correlation Coefficient between the two variables 

 

 

To find the equation of the regression line for the data to predict Y when X=15, 40, we 

get  
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B. 1- Characteristics of a good estimator: (unbiased)  

2- Characteristics of a good estimator: (with the least variance) 

Suppose that  ̂  and   ̂  are unbiased estimator of   ̂ . Since  ̂  has smaller variance 

than  ̂ . Then  ̂ is minimum variance than  ̂  is  the best.  To prove that the sample 

mean  ̅ is an unbiased estimator of  μ. If we have nXXX ,...,, 21 , i.i.d. random variable 

with sample size n taken from population mean is μ,  lead to  nEXEXEX ...21

and the sample mean define as:  
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The sample mean  ̅ is an unbiased estimator of   , so .XE  

Question No. 2                                     [15 Marks] 

A.  
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B.  

 

Solution  Question No. 3                                 [10 Marks] 

A.  

 

B.  ̅    ,     ,     

 0.0008  .99920 - 1 )16.3( 1)16.3()
40/5

30-x
(  30) xP(  ZPZPP  

Solution Question No. 4                         [10 Marks] 

C.  

Step 1. Arrange data. 

2, 3, 5, 6, 8, 10, 12, 15, 18, 20. 

Step 2. 
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Step 3. Count over to the value that corresponds to 6. Find the mean of the 

6th and 7th value    2, 3, 5, 6, 8, 10, 12, 15, 18, 20. 

  
     

 
    

This value corresponds to the 60th percentile! 

D. Choose the correct answer for the following: 

1. A 

2. A 

3. C 

4. A 

5. B 

6. B 

7. A 

8. A 

9. B 

10. A 
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