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INSTRUCTIONS TO CANDIDATES:

1. Answer question ONE (section A ) and any other two questions in section B.

2. Be neat and show all your workings

3. All questions except question one carry equal marks

This paper consists of 6 printed pages.
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SECTION A L30 MARKS)

- 1@ ‘(a)
(b) Jane js mterested in the Nanrobl co

.- any chances of winning the TEA pa
- the position, -

s ' :
tate the d'fference between a statlstcc and a parameter" [2 markj

unty gubernatorial seat. She wants to find out if she has

rty primaries so as to be selected as the party candndate fos .

‘In order to .examine the voters’ opinions, she hires. the services of SYNOVATE, .

a polling 3 P P -

€ agency. Polling is conducted among 500 registered voters from the TEA party. One

of the questions asked by the pollster is on to the voters’ wnlhngness to vote for a female

oy Candidate. * 42% of the respondents say they prefer to have a women "’"’"ng for the job,
TN - -38% think the candidate's gender i

"y is irrelevant, ‘The rest prefer a male candndate Frorn thus
.‘ Ilterature identify the following: , ; ' -
. ' (i) The Dopulatl.on o ‘ | "}/ +< ~ ufi | / e R ’ 1 mafkl.' '
. (ii) The sample. - ' : )"/9’ a® - o [Amad)
(i) A parameter, ) : _ \)/" o ‘_ A {1 mark] -
(iv) A statistic._ o - | ' V [1 mark]
(c) i you executed the followmg commands in R, what would the output be?
()> (5>7) & (647 == 42) ' -
(i) > (S >7) | (6x7 == 42) | L L o
_ SR v R {1 mark]
(ii}) > round(7) == 7 |
- o [1 mark]

(iv) > weight <- c(6,_Q_._L57 90_&72)_- -
> height <- ¢(1.75,1. 80,1.65,1.90,1.74, 1.91)
> sex <- rep(c("female", “male"), each = 3) ) : T

> smoklng <- rep(c("TRUE", “FALSE"), 3) . ek ". o o

> data <- data. -frame(weight, height, sex, smoking) s ¢ . . .
>data o N ey T g f:g- :

(d) Consnder the followmg data with mean =155 00 and standard devxation = 24, 68

¢

W g
$ Y
N- .

s distance <~ c(148 182,173, 166, 109,141 166)

Wnte a functlon in R called mean. and. sd that will gwe the output TRt © Bmarks} < -
> mean and. sd(dzstance) L e ik
©'- mean - . 8D P
~ 165.00000 24, 68468 I S s el TR

(e) The Fsbonaccn Sequence is “the senes of numbers 0, 1, 1,2,.3, 5, 8, 13, 21,-«” o
Where. the next number is found by adding up the two numbem before it. Wnte a fumtm -
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R that returns the first n Fibonaccl numbers. The function should‘ take n as I"‘lnvput T
‘ ' ' : ' " = gument. -

| , ' o Mmang
. | ' , A (D o .
(f) Write a code In R will plot the normal pdf p(L) = —7==e- 202 over the interval |
-3<t<af 0 At ‘ | o

S < 3for = 0 and for the values 0 = 1.5, 0 = 1 and 0 = 0.5, on a single graph and
colours the graphs black, red and biue respectively. - | {4 marks)

(g) The following are 14 samples from a normal population with unknown mean and unknown
standard deviation: o ' :
2.69 2.67 2.16 1.96 2.61 1.11 2.62 2.06 2.06 1.66 2.16 3.35 2.46 2.55
(i) Write a code in R that will estimate the mean u, the standard deviation o, and the
variance 02 from this sample. ' [3 marks)-
(ii) If the estimation in (i) above yields u == 2.286429, o = 0.5342228 and o? = 0.2853940,
write a code in R that will test the hypothesis Hy : p = 2, using the significance level
o = 0.05. If this test yields a p~value=0.06611, what decision do you make? {2 marks] A

(iii) Write a code in R that will test the hypothesis Hy : u < 2, using the significance level
a = 0.05. If this test yields a p-value=0.03306, what decision do you make? [2 marks]

SECTION B (20 MARKS EACH)

2. The height and sharpness of the peak relative to the rest of the data are measured by a number
called kurtosis, If you have data for only a sample, you have to compute the sample excess
kurtosis using the following formula:

Gy =

ﬁ(—}_—_—i}-[(n + 1)g2 + 6]

where

g=a—3

‘ - M.

e

T M2

n

X - X
M, =« E .(.._,'.I.._)_

AM‘ =

A statistical consultant wants to compute the confidence interval for the population variance

of credit card balances of Kenyan consumers. The 100(1 — a)% confidence interval for the

on variance is defined as:

y -l 2 ::-
Steerp ("Z(l-~nl2) . T) $o' £S5 verp (2“'“'m *Vh )

3

populati
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wliere 4 is the estimator of kurtosis defined as:
ﬁ =G+ 3

The balances (in Euros) in table (1) are at his disposal Required: Write 3 well commentsd

295 3147 283 569 1141 788 1255 2038 978 548
1133 1641 959 816 955 1473 702 459 1844

Table 1: Credit Card Balances

program in R that does the following:

Reads in the data in table (1). [3 marks]
(i) Computes the sample variance,S?, for the data. [3 marks]
(iii) Computes the sample excess kurtosis, G, of the data. {6 marks]
(iv) Computes the 90% confidence interval for the population vanance.0?. of credit card
balances of Kenyan consumers. {8 marks).
Hint: The R function exp(X) computes the exponent of X. e.g. exp(10) retums
22026.47.

3. In a quality control operation, we examine the paint of n brand-new cars taken 3t random_ among
those produced by a certain company, Let X; = 1 if the paint of the k** car examined has at least
one flaw, and X = 0 otherwise, for k = l—,-2, ..., . We assyme that the random variables X, are
independent and that the probability that the paint of a brand-new car is flawdess is equal to 0.75.
Write an R program that does the following: A !

—————

(a) Generates the random variables X,k = 1,2, ..., 40. . {5 marks}

(b) Computes the following sums from (a) above:

(i) 5 = 158, X - 10| [5 marks]

(i) Sz = T2y X ? {4 marks)

(c) Summarizes the results from (i) above using an appropriate and proparly labelled graph
[6 marks)

4. (a) A researcher carefully computes the correlation coefficient between two vanables and gets
r = 1.23. What does this value mean? [t mark)

(b) Write a command in R that will print the following output. [2 marks)

[1] "square of 1 = 1"
(1) "square of 2 = 4*
(1] "square of 3 = 9
[1] "square of 4 = 16*
25"

)

(1] "square of b



(€) Congig | W“z‘éﬂ-; 6
the funeyi
lite function i, g t . i o) ® -.—.0.91-'., . © ee e o d
e hypumm‘ - at wil| Compute the vajues of /(0) and J(1.5) N [2,,-_1,4 .
Q) A marne b, ) esting and stppe the four steps of hypothesis testing. [5 marks)
fish that wh":m”:‘;:s::ed the length (in millimetres) and the weight (in ;rams} of 10
below, h one °f‘h€' expeditions. The results are summarized in the table

_L~en gth

18 13 32 38 25 45 41 13
Weight

2 49 67 120 141 56 8.0 126 72

Call:
Ilm(formula = y - x)

Coefficients:
(Intercept) X
4.616 1.427

> summary(fit)

Call:
Im(formula = y - x)

Residuals:
Min 1Q Median 3Q Max
~-3.0397 -2.1388 -0.6559 1.8518 4.0595

Coefficients:
Estimate Std. Error t value Pr{>lt|)
(Intercept) 4.6165 2.3653 1.952 0.0868 .

x 1.42714  0.7195  1.98¢ 0.0826 .

-

Signit. codes: 0 “#sa' 0.001 ‘ee' Q.01 ‘o' Q.05 °.° 0.1 * 1t

Hasidual standard eiror: 2.791 on 8 degrees of freedom

$
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Adjusted R-squared: 0.246
Statistic: 3.936 on 1 anq g DF, p-value: 0.08255

(A) What is the aim of fitting the regression line to data?

Multiple R-squared: . 3297,
F-

(B) What is the null hypothesis for each of the coefficients,

P~ values of the coefficients, what is our decision with respect to these h

(C) Give the command that will

give the 95% confidence interval for the par
the linear regression model,

(D) Comment on the goodness of fit of the regression model on the data.

and bases on the compute

[1 mar-

ypotheses’
[2 mary
ameters of
[1 mark]

[2 marks]




