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STAT 123

Instructions
Answer question ONE and any other TWO questions

QUESTION ONE [30 MARKS]

a) Define briefly the following terms as used in statistics [3 Marks]

i) Outlier

i) Descriptive statistics

1) Variable
b) Give a diagrammatic representation that distinguishes between a population and sample [2 Marks]
c) What does a model describe? [1 Mark]
d) What steps does one normally goes through when writing a statistical report [5 Marks]
e) Distinguish between nominal and ordinal scales of measurements. Cite an example for each.

[4 Marks]

f) State any three high level plots that are commonly constructed in R [3 Marks]
g) Explain the rationale behind conducting destriptive statistics [2 Marks]
h) Describe any two techniques that are commonly used to handle missing values. [4 Marks]
i)  Write down valuation results of the following R expressions

i) 4:9-1:3 [2 Marks]

i) ¢(2,4,6,8)+c(3,6,9,12 [2 Marks]

iii) rep(seq(2, 10, by = 2), 2) [2 Marks]

QUESTION TWO [20 MARKS]

Suppose in an experiment, the measurements of lengths and diameters of five cylinders respectively are
given as; (2.0, 1.2), (3.9, 0.7), (2.8, 0.8), (3.7, 1.5), (2.6, 0.7)
Give and explain briefly R codes that you would use to;

a) Read these data into two vectors (give the vectors appropriate names) [4 Marks]
b) Calculate;
i) Mean and standard deviation of each variable [4 Marks]
ii) Correlation between lengths and diameters [3 Marks]
iii) Volume of each cylinder (Vol = Length * pi * (Diameter / 2)?) [5 Marks]
c) Display a table with the three variables in b) above [4 Marks]
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QUESTION THREE [20 MARKS]
a) State any three examples of continuous variables.

b) Draw a normal distribution curve and state its properties.

STAT 123

[3 Marks]

[5 Marks]

c) Assume a sample of students had a mean age of 35 years with a standard deviation of 5 years. A
student was randomly picked from a group of 200 students. Find the probability that the age of the

student turned out to be;
1) between 35 and 40 years
ii) beyond 45 years

[4 Marks]
[4 Marks]

d) Give and explain R code that can be used to generate twenty random variates whose mean and standard

deviation are five and two respectively from normal probability distribution

QUESTION FOUR [20 MARKS]

a) State any two R packages that are used for high level plots

b) Describe how a box-plot is constructed. Give its diagrammatic representation.

[4 Marks]

[2 Marks]
[6 Marks]

c) Suppose death rates for various age groups in sub-populations within counties of country J gave the

output on the right in R after executing the code on the left.

Death rates in Country J
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i) Explain the above code
i) Make relevant interpretation for above dot chart

a0

[4 Marks]
[4 Marks]
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d) Suppose in a study all women with at least one birth are classified as either cases or controls and with
age at first birth as either < 30 years or >30 years and gave the following cross-tabulation in R.

= 30 years >30 years
Case 683 2547

Control 1498 8747
Give and explain codes that would create the above table in R. [4 Marks]

QUESTION FIVE [20 MARKS]

a) What is meant by the term simple linear regression? [3 Marks]

b) Discuss any four assumptions that your data must satisfy before regression analysis is performed
[8 Marks]

C) Suppose in a clinical study that was conducted to find whether there exists any relationship

between the weight and blood pressure of patients gave the following output after analysis.

Call:
Im(formula = bp ~ wgt)

Residuals:
Min 10 Median 3Q
-16.5142 -8.2463 -0.5857 4.7179 24

Coefficients:

Estimate 5td. Error t wvalue Pr(>|t|)
(Intercept) -41.55%47 45.4858 -0.914 0.38764
wogt 2.4643 0.5693 4.328 0.00252 ==

Sigmif. codes: 0 ‘**=° Q0.001 **=' 0.01L *=' 0.05 “." 0.1 * * 1
Residual standard error: 12.27 on 8 degrees of freedom
Multiple R-squared: 0.7007, Adjusted R-squared: 0.6633
F-statistic: 18.73 on 1 and 8 DF, p-value: 0.002518

= summary{bp_Im)}%r.=squared

[1] 0.7007488

5
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Table A3 Standardized normal disimbuton funcion: a table of
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