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IMPORTANT INSTRUCTIONS / INFORMATION TO CANDIDATES
o This question paper consists of 05 pages with 04 Essay Questions: o

- Tssay Questions (200 marks): There are 04 essay questions. Write answers in the

answer books provided.
o Necessary Formulae/ Z table are given in the page 5.
o Answcr ALL questions.
e Write your Index Number in the space provided.

e Do NOT bring in on person or have in possession unauthorized maicrials, including mobiie
phones and other electronic devices, or violate any other examination rules.

e Non-programmable calculators are allowed to use.
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BSU4230-BASIC STATISTICS
FINAL EXAMINATION

Essay Questions
(Total marks:200)

. In a hospital based research study, one hundred and fifty (150) male patients and fifty (50)
female patients were investigated. Gender, blood pressure (mmHg), HDI. level (ing/dL)
and number of convulsions experienced during the hospital stay were recorded for each
patient.

L. Classify the study variables as ejther guantitative or qualitative. (8 marks)
ii. Classify the quantitative variables as either discrete or continuous. (4 marks)
iil. Suggest 2(two) central tendency measures and 2(two) dispersion measures that can be
used to summarize continuous data. (8 marks).

iv. Suppose the mean HDL level of male patients was 60 mg/dL with a standard deviation
of 4 mg/dL. and the mean HDL mg/dL of female patients was 50 mg/dL with a standard
deviation of 2 mg/dL. Calculate the coefficient of variations for both male and female
patients. (8§ marks) ' _

v. Based on the values calculated in part iv), comment on the val"iabﬂi'ty of HDL level in
male and female patients. (2 marks)

7

b) The following table shows the total number of convulsions experienced by male and female
patients during the period of Scptember to December in the last years —- :

P
Gender | September October | November | December

Male 60 70 50 70

Female 40 50 30 50

i.  Skelch a compound bar chart for the data given above. (10 marks)
i Sketch a pie chart 1o show the distribution of total number of convuisions expericnced
by the patients by month for this study period. (10 marks)
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2.

a) One hundred (100) persons were selected to check whether Rapid Antigen Test (RAT) is a
good screening test for the identification of COVID-19 patients. Polymerase chain reaction
(PCR) test is considered as the diagnostic test. All 100 persons were tested using the RAT
and PCR tests. The participants were labeled as either having Covid -19 (Covid +) or free of
Covid -19 (Covid -). Results are given below.

PCR test Total
Covid + Covid -
" RAT ( Covid +) 30 20 50
CRAT (Covid-) - - |- . 30 . .. . 40 ' 70
Total 60 60 120

i, Calculate sensitivity, specificity, Positive Predictive Value (PPV) and Negative

Predictive Value (NPV) of RAT. (16 marks).

i, Calculate the probability that a randomly selected person has a positive test result from
RAT. (4 marks)

ii. Calculate the probability that a randomly selected person has a negative test result from
RAT. (4 marks)

iv. If 3 (three) people are randomly selected, find the probability that all of them will be
identified as Covid-19 (Cdvid +) persons, according to PCR. (8 marks)

b)) Suppose the Body Mass Index (BMI) of a group of adhilt females are normally distributed with

mean 23 (Kg/h?) and standard deviation 2 (Kg/h?2).

i. Find the probability that a randomly selected adult female from this group has a BMI
areater than 24 (Kg/h?) using the 7 table. (8 marks)

i, Any adult female whose BMI is greater than *y” (Kg/i?) is classified as overweight or
obese. If 40% of adult females are found to be overweight or obese, find the value of

6y,

v using the Z table. (10 marks)
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3.

a) To assess a possible association between working with COVID-19 patients and the development
of depressive symptoms in nurses, an investigator conducted a study with a randomly selected
100 nurses who worked with COVID-19 patients and another 100 nurses who did not work with
COVID-19 patients. In the group of nurses who worked with COVID-19 patients there were 42
nurses with depressive symptoms and in the other group of nurses were 20 nurses with
depressive symptoms.

i What is the type of study described here? (4 marks)
ii. List two (2} advantages and two (2) disadvantages of the study design that you have
suggested in the previous question? (8 marks)
i Construct a 2 x 2 table using the data. (8 marks)
-1v. ... Determine whether working with COVID-19 patients is associated with development of

depressive symptoms in this target group. (10 marks)

b)
i List two (2) probability and 2 non probability sampling methods. (4 marks)
il. What is sampling error? ( 2 marks)
- dii. What is sampling frame? (2 marks)
v. Define the following terms
. .(a) Crude.death .rate (3 marks)
(b} Crude birth rate (3 marks)
+ {c) Age-specific death rate (3 marks) ‘ .
(d) Incidence rate ( 3 marks)
4 _ —

a) The LDL level (mg/dL) of a randomly selected group of 10 patients are given below.

( 170_[ 200 | 210 | 180 | 190 J 150 | 240 | 240 | 140 | 160 |

1. Calculate the Mean of the above data sct. (4 marks)
" il Determine the median-and mode of the above data set (4 marks)
i, Calculate the inter quartile range of the above data set (4 marks)
tv.  Sketeh a box and whisker plot for the given data and denote the first quartile (Q1), second
quartile (Q2) and third quartile (Q3) in the plol. (10 marks)
v.  The distribution of the LDL level is symmetric. Do you agree with this statement? Give
reasons for your answer based on the box plot in part iv. (8 marks)

b) Ina random sample of 60 school children, there were25 obese, 18 over weight, 7 normal and 10
malnourished children.

i. Counstruct a frequency table for 4 categories of BMI and calculale the relative frequencies
as percentages and cumulative frequency percentages %. (12 marks)
i, Find the standard error of the proportion of overweight children in this sample.(8 marks)
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STANDARD NORMAL TABLE (2)

Entries in the table give the area under the cuive
batween (he mean and z standard deviaions above
{he mean, For example, for z=1.25 the area under
{he curve between the mean (0) and 2 is 0,394,
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