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- Essay Questions (a total of 200 marks): There are 04 essay questions. Write answers
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o Answer ALL questions.
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BSU4230-BASIC STATISTICS
FINAL EXAMINATION

Essay Questions
(Total marks:200)

A research study on obesity was done using a sample of two hundred (200) patients in a hospital.
The variables investigated were BMI value (kg/m?), age (recorded as less than 30 years, 31 to 50
years, above 50 years), marital status, blood pressure (mmHg), famify history of obesity
{recorded as I: yes and 0: no), resting heart rate, level of physical activity (recorded as: inactive,
somewhat active, fairly active, very active) and number of admissions to the hospital within last
6 months. .
1. Identify the scale of measurement (nominal. Ordinal, interval, or ratio} for each of the study
varizbles (8 marks)
il. Classify the study variables as either quantitative or qualitative. (8 marks)
iil. Classify the quantitative variables as either discrete or continuous. (4 marks) -
iv. Suppose the mean weight of male patients was 65 kg with a standard deviation of 2.6 kg and
" the mean weight of female patients was 50 kg with a standard deviation of 2.4 kg. Calculate
the coefficient of variation for both male and female as a percentage. (8 marks)
v. Comment on the variability in the weights of male and female patients. (2 marks)

The following data shows the number of admissions of a randomly selected 25 patients in a
hospital during the last 5 years. ‘

20,10, 32,41, 20, 11, 32, 22, 15, 19, 23, 33, 23, 35, 25, 15, 36, 32,27, 17,27, 18, 28, 28, 29

1. Construct the stem and leaf plot for the number of admissions of the patient. (10 marks)
if. Tind the median and mode of the given data set. (10 marks)

A study was conducted fo investigate the risk of regular expose to dust at workplace in
developing cough problem. In a sample of 500 persons, 20% reported as having regular exposure
to dust and 80% reported as not having regular exposure to dust at workplace. Among the person
who had regular exposure to dust, 20 had visited a doctor and the rest had not made any doctor
visits for cough problems. Among the person who had no regular exposure to dust, 40 had visited
a doctor for cough problems and the rest had not.

i What is the type of study design used in this investigation? (2 marks)
ii. Construct a 2 x 2 table using the data. (8 marks)
ii. Calculate the odd ratio of the relationship between doctor visits and exposure to dust
summarized in part (i) and interpret it. (15 marks)
iv. Determine whether regular exposure to dust at workplace is associated with having cough
problems. {5 marks)

2 ; P ‘zg o

00110




00110

b) Explain the differences between the following terms. (20 marks)

1. Census and Sampling

ii. Probability sampling and non-probability sampling.
iii. Experimental study and Observational study.
iv. Retrospective study and Prospective study

i. Sketch the shape of following distribution and indicate the positions of mean, median and
mode on the graph. (18 marks)

a) Normal distribution.
b) Rositively skewed distribution.
¢) Negatively skewed distribution.

ii. List 2 unique characteristics of the Standard Normal distribution. (2 marks)
iii. Suppose the height of a group of adult males are normally distributed with mean of 165 cm
and standard deviation of 8 cm. Find the probability that a randomly selected adult male from
this group has a height greater than 145 cm using the Z table. (10 marks}

b) A total of 400 patients had undergone a screening test. There were 180 True Positives, 8 False
Positives, 190 True Negatives and 22 False Negatives.

i. Explain the terms Sensitivity and Specificity. (4 marks)
ii. Calculate the followings as a percentage. (16 marks)

a) Sensitivity

h) Specificity

c) PPV (Positive Predictive Value)
d) NPV (Negative Predictive Value)

4.
a) The following table was constructed using the ages of 100 mothers at the birth of their fivst child,
reported in a particular hospital in Sri Lanka.

Age (1) Number of Mothers (f)
17 18
22 42
27 30
32 6
37 4

i. Calculate the sample mean and interpret the value in relation to this study. (10 marks)
ii. Calculate the relative frequencies and cumulative frequency percentages. (10 marks)
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iii. What is the probability of the age of a randomly selected mother is,

a.) lessthan 22 years.
b.) greater than or equal to 32 years. (10 marks)

b) It was observed that 2 out of randomily selected 10 group of elders in a rural region suffer from
cardiovascular diseases. Suppose there were 12000 elders in that region.

i. Estimate the proportion of elders in that rural region suffering from cardiovascular diseases.
{4 marks) .
ii. Estimate the standard error of the estimate calculated in part (i). (12 marks)
iii. Estimate the total number of elders in the rural region suffering from cardiovascular diseases.
(4 marks) ‘
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STANDARD NORMAL TABLE (Z)

Eniries in the fable give the area under the curve
belween the mean and z standard deviations above
the mean. For example, for 7= 1,25 the area under
the curve betwaen the mean (0} and z is 0.3844,
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