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THIRD YEAR FIRST SEMESTER EXAMINATION FOR THE DEGREE OF
BACHELOR OF SCIENCE IN ACTUARIAL SCIENCES, BACHELOR OF SCIENCE IN
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STA 2311: STATISTICAL PROGRAMMING II

DATE: DECEMBER 2016 , TIME: 2 HOLRS

INSTRUCTIONS:
ANSWER QUESTION ONIE AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKS) ’

a) Considor twy matiicos A and B. Write a function in R that accepts two matrices A and B and checks
whether both A and 3 wic square matrices and nonsingular.If the two matrices are not square and
- singulal, the fmu!um 1eturne the stoug "INVERSE DOES NOT E‘(IST" . l-i marks}

T it el
h) The" MLune(X)gL. culum 'fvpc- of a tire is normal in dmtnbutson with an average of three years

and a standiad deviation u!' 0.3 ycars. Using Monte carlo simulation and loop techniques, write an R
programn that computes £'(X4) [6 marks;

¢) Inthis suivey, the response varisble is called incidence; a value of 1 means that an island was occupied
hy a puartleular species of bivd, and 0 tweans that the birds did sot breed there. The explanatory vari-
ables are the aren of the irland I¢m? and the isolation of the island (distance from the mainland.km).

The following outpnt was obtained after the data was analyzed using R software.

Coefficients:

Estimate Std. Error z value Pr(>lzl)
(Intercept) 6.6417 ~ 2.9218 2.273 0.023C2 =
area 0, 0807 0.2478 2.344 0.01909 s

isolation =1.3719 0.4762  -2.877 0.00401 »»

815,‘1'. cod'.: o ‘s 0.001 .e 0-01 . 0-05 . 0-1 1

(Dispersion paramoter for bincmial family taken to be 1)

Null deviance: 64.029 on 49 degrees of freedom

Rosidual doviauce: n8.402 on 47 degrees of freedom
]



"’i - ,, -Z. £ > podﬁ'-lm (Y~x2+x3) L

o

SPA St ,-Wh'&oo.-;j.&

£l Sk Identxfy the ty) pe of regressxon ﬁtted on thns data bxplam i | [2 mark,,

' g i Wnte down the fitted model. © j' 2 et R e [2 mmk,,

ui Comment on the significance of the regressnon coc[hucnts ai 5/@ lvwl ol' s:gmﬁcnm.e C,We an
e ‘mefpretatlon of these coefﬁmentb l d A ST j'.'-,f,--" KT {\ mmks,
d) Consnder the fol]owmg equauon T R e i ol ; i

' o '~"*,H5M+M=OQL;%”"' )

,1 solve fise: x [2 mark:,

11 wnte a function in R for evaluatmg the value of x T glme -': LT l" mark,v.

| e) Akalke Informatlou Crxterxon is used is used to se]ect the best mode amom, competmg modcls ‘Data
- .was collected on 100 houses recently sold in Nairobi city. It consists of the sales pncc.s(m $)y, house size
- (square feet) 3, the number of bedrooms 1S T and the number of bqthmmns z'3 Conbldcr the mng
‘R output ber_(next page), use it to select the ﬁttmg model among the ﬁtted models J‘\cplmn how

- you arived at your answer. o 000 oo R [1 marks]

‘> .modl-lm(TXl) : C - e e ‘ '
> mod2=lm(Y"X2) . - a T R
> mod3=lm(Y'X3)
> modd=Im(Y"X1+X2) ¥,
>:\l.'nod5-f'1m(Y‘x1+X35*

. >.mod7=1m(Y" x1+x2¢13%r"jﬁ
>‘Kic(moa1) AR,
1 117, 4994_J‘ .
> AIC(mod2) = . .

> AIC(mod3) . . . . Soar. el i

(1) 1149916 % 7. L e T R

> AIC(modd) - | N E R e
R T L e A S D DRSS TR s
-'> »AI‘C(modS) ' ) - ' . oo . ) . : s el

(1] 116.9866 4 ~ o N | SRS

> AIC(mods) T e
[1) 116.8284 4 S R SR

> AIC(mod7)
(1] 118.8277

f) state and explain the assumnptions ma;ie when‘ﬁtting linear regfessioﬁ‘rxzbdéls, L . - 1 — ks} o
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STA 34,

QUENTION TWO (20 MARKS)

| ; {on of a matrix. Diagonal-

A} One uf tha epphications of eigon values and elyen vectors I8 in dingonalizatio hi jer to deal with

: ; ich is easie 2 )
lzation T n-,umlm.m,m i nondingonnl matix into equivalent matiix whi o

Lot B b X w : trix whose columns are the gige Ors

- D Rmatehe with distinet efgen valies and P be a matri AL A AR vecton

of the clpen valuea of I3 Phen, the product P- 137 I a dingonal matrix. Let

1 00
B = 2 0
2 -2 3
Wiite a program n R that docs the following:
i) Computes the dingonalisng matiix of 13 as per the instructions above. [5 marks;
[4 marks]

1) Computes the eigen values of 3
iill) Verilies that the reaults in (i) above is a diagonal matrix with the results in (ii) as its diagonal

elements {6 marks]

b) Au asset has a present value of Ksh. 5,000,000 which depreciates exponentially. The value of the asset
at the end of X years s piven as
)’ - 5000000'—0.2(21484-1)
writs a well commento program in R that computes: ‘ W, T
{4 marks|

ko The value of the nsset after 7.5 months "

ii. "The fime iy takes fo; the assel to depreciate by a third of its initia! value |2 marks]
QUESTION THREE (20 MARKS) °

a) The elasticity of demand 1 iy the percentage rate of decrease of demand per percentage increase in
price. We obtain it fiom the demand cquation aceording to the fullowing formula:

. dgq p
Ex-2EL
dp q

where the demand equation expresses demand, q as a function of unit price P. To find the unit price
that maximtzes revenne, we express L as a functio of p, set E=1, and then solve for p. A factory has

the demand equation

-8
v=gppf P -
1) Wiite a program in R that computes 5? from equation (1) above 3 marks!
ii) Given that ‘-
gw{mart p m

Tl + P+ 1

wrils & progran in R that computes the unit price that MAaXimizes revenue [4 marks;




S5TA 2313 '
: Wi-2-60.1.4

iii) We say that the denand is elastic il £ =~ 1.the demand i% ine
% in the unit price p detetmined in afi)

unit elasticity if &£ = 1. Writaa function in R that take
ubove to classily the E for this factory into either clastie, inelastic of unit elastic demand. (4 marks)

L) T . :
) The temperaturs T(in0C)recorded during a day followed the curve
; T = 0.001¢* - 0.280¢% +25 (3
where ¢ is the number of hours from noon
i) State the limits of t. [2 marks,
ii) Write a program in R that uscs the while loop and Monte carlo simulatjbn to determine the
{7 marks]

average temperature duting a day under equation (3).

QUESTION FOUR (20 MARKS)

a) A system analyst studied the effect of computer programming experience on
rogramming task. Fifteen people were selected for the study. they had

varying amounts of programming experience(in months). All peuple were given the same programming
task, and the results of their success was recorded. The results was coded in binary fashion: y =1 if
the task was completed in the alloted time,and y = 0 if the task was pot completed successfully.

1018199917195781018'

a specified time a complex p

months of experience(X) | 5 7 8
Task success(Y) - {1 0 0 I S R 0 1 0 0 1 0Oy,
‘e el s 4
,_Ga’ ’ © e S u e L

s ”
Py

meet the objective of the study? Give reason(s) for your

i) What regression model would you fit to
'3 marks]

answer.

ii) Write a well commented R code code to read the data and fit the model in (i) above. {7 marks]

X and Y by using three machines A.B and C. Machipe A has
k.Similarly, the available capacity of machines B

and C during the coming week is 24 hours and 35 hours respectively.One unit of product X requires

one hour of Machine A3 hours of machine B and 10 hours of machine C. Similarly one unit of product
f machine A,B ad C respectively. When one unit of X is sold

per product and that of Y is Ksh. T0/- per unit.

L) A company manufactures two products,
4 hours of capacity available during the coming wee

Y requires 1 hour, 8 bours and 7 hours o

in the market,it yields a profit of Kshs. 50/-

i) Fornmnulate the linesr program. 4 marks!
sed to solve the above program. 6 marks!

i) write 8 well commented program in R that will be u

atic if < 1 and the demand ju,

ability to complete within

O~

,
f
%



