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SECTION A

QUESTION 1 (COMPULSORY QUESTION) [40 MARKS]

a) Write short explanatory notes on properties of ordinary least squares (OLS) estimators.

[5 Marks]

bj A horticulturist devised a scale to measure the freshness of roses that were packaged and

stored for varying periods of time before transplanting. The freshness measurement (y)

and the length of time in days that the rose is packaged and stored before transplanting

{x) are given on the following table:

y

153 | 136 9.8 5.5 1.8 16.8 | 13.8 8.7 4.7 1.0

X

5 10 15 20 25 5 10 15 20 25

.

vi.

Fit a least squares line to the data. ; [10 Marks]
Is there sufficient evidence to indicate that freshness is linearly related to storage
time? Use a = 0.05 to come up with a decision. [5 Marks]
Find a 95% confidence interval estimate for the slope of storage time (), to confirm
the result you obtained in part (b) above. [5 Marks]
Estimate the expected freshness measurement for a storage time of 14-days with a
95% confidence interval. [5 Marks] |
Calculate the correlation coefficient (1) of freshness of roses and the storage time of
the roses and interpret what it means. [5 Marks]
Of what value is this linear model when compared to ¥ in predicting freshness?

[5 Marks]
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SECTION B
ANSWER THREE (3) QUESTIONS FROM THIS SECTION.
UESTION 2 [20 Marks]

a) Define three (3) axioms of probability [6 Marks]
b} With the aid of an example, write short explanatory notes on the following:
i.  Conditional Probability [3 Marks]
ii.  Mutually exclusive events | {3 Marks]
¢) Two fair coins are tossed, and the outcome is recorded. The following are the events of
interest:
A: At least one head is observed

B: At least one tail is observed

Define the following events: A, B, AN B, AU B, and A°¢ ' [8 Marks]
QUESTION 3 , [20 Marks]
a) Differentiate between a parameter and a statistic [5 Marks]

b} John flips a fair coin three (3) times. Let the following events observed be defined as
follows:
A : Tails on the first (1%) flip
B : Tails on the second (2") flip

C : Exactly two heads are observed

i.  Define each event and state it’s equivalent probability [6 Marks]
ii. Areevents A and B independent? [5 Marks]
iii. Areevents B and C independent? [4 Marks]
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QUESTION 4

a} Define four (4) characteristics of a binomial experiment. "[4 Marks]

b) Consider a binomial random variable with the number of trials, n = 9 and the probability

of success, p = 0.3. Let x be the number of successes in the sample. Find the probability

that:
i. xislessthantwo (2) [3 Marks]
ii. xisbetween two(2)and four{4) i.e P2 < x < 4) [3 Marks]
iii. xisgreater than two(2)i.e P(x > 2) [3 Marks]

The number of people (x) entering a the intensive care unit of a hospital on any given day
is considered to exhibit a Poisson probability distribution with mean equals five (5)
persons per day. What is the probability that the number of people entering the intensive

care unit on a particular day is:

i. lessthan or equal to two i.e [P(x < 2)] [4 Marks]

ii. Morethan4 i.e [P(x > 2)] [3 Marks]
UESTION 5

a) Briefly define what is a p-value. [4 Marks]

b) A random sample of n = 35 observations from a certain population produced a mean

(X = 2.4) and a standard deviation (s = 0.29). Suppose the research objective is to show
that the population mean (u) exceeds 2.3
i.  State the null and alternative hypothesis - [2 Marks]
ii. Do the data provide sufficient evidence to suggest the population mean is greater
than 2.3 i.e (u > 2.3). [7 Marks]
Calculate the p-value for the test statistic above and use it to draw a conclusion at the 5%

significance level. [7 Marks]



Table C

Bl Standard Normal Distribution

Numerical entries represent the probability that a standard normal random variable

is between 0 and z where z = >—£*,

z 0.00 001 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
00 | 00000 00040 00080 00120 00160 00199 00239 - 00279  0.0318 - 0.0359
01 | 00398 00438 00478 00517 00557 00595 0063 00675 00714  0.0753
02 | 00793 00832 00871 00910 00848 00987 01026 01064 01103  0.1141
03 | 0M79 04217 01255 01283 01331  0.1368 01406 01443 01480  0.1517
04 | 03854 01591 01628 01664 01700 0173 01772 01808  0.1844 01879
05 | 01915 01950 01985 02019 02054 02088 02123 02157 02190  0.2224
06 | 02257 02201 02824 02357 02389 02422 02454 02486 . 02517 ~ 0.2549
07 | 02580  0.2611 02642 02673 02704 02734 02764 02794 02823  0.2852
03 | 02881 02010 02930 02067 02095 03023 03051 03078 03106 03133
08 | 03150 03186 03212 03238 03264 03289 03315 03340 03385  0.3389
10 | 03413 03438 03461 03485 03508 03531 03554 03577 03599  0.3621
11 | 03643 03665 03686 03708 03720 03749 03770 03790 03810  0.3830
12 | 03849 03863 03888 03907 03025 03044 03962 03980 03907  0.4015
13 | 04032 04040 04065 04082 04008 04115 04131 04147 04182 04177
14 | 04192 04207 04222 04236 04251 04265 04279 04202 04306  0.4318
15 | 04332 04345 04357 04370 04382 04334 04406  0.4418 04429  0.4441
16 | 04452 04463  0.4474 04484 04495 04505 04515 04525 04535  0.4545
17 | 04554 04564 04573 04562 04597  DA590 04608 04616 04625  0.4633
18 | 04641 04648 04656 04684 04671 04678 04685 04693 04899  0.4706
19 | 04713 04719 04726 04732 04738 04744 04750 04756 04761  0.4767
20 | 04772 04778 04783 04788 04793  0.4798 04803 04808 04812 - 0.4817
21 | 04821 0482 04830 04834 04838 04842 04846 04850 04854  0.4857
22 | 04881 04884 04868  04B71 04875 04878  0.4881 04884 04887  (0.4890
23 | 04803 04896 04898 04901 04904 (04906 04908 04911 04913  0.4916
24 | 04018 04920 04922 04825 04927 04920 04031 04832 04034  0.4938
25 | 04938 04940 04941 04943 04945  0.4946 04948 04949 04951  0.4952
26 | 04953 04955 04956 04957 04950  O0.4060 04961 04962 04963  0.4964
27 | 04965 04966 04967 04968 04969 04970 04971 04972 04973  0.4974
28 | 04974 04975 04976 04977 04977 04978 04979  0.4979 04980  0.4981
29 | 04981 04082 04982 04983 04984 04984 04985 04985 04986  0.4986
30 | 04987 04887  0.4987 04988 04988 04989 04989 04980 04990  0.4990
31 | 04930 04991 04991 04991 04992 049927 04992 04992 04993  0.4903
32 | 04993 04093 04994 04994 04994 04994 04994 04995 04495 . 0.4995
33 | 04995 04995 04995 04996 04996  0.4995 04996 04996 04996  0.4997
34 | 04957 04887  0.4397 04997 04897 04997 04997 04997 04987  0.4998
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Table D

B:J Critical Values of t

—
Arca in One Tall
0.100 0.050 0025 0018 0.005 Left Tail
Area In Two Tails )
[ 0.200 0.100 0,050 0020 oo !
1 3078 6314 12706 821 63.657 :
2 1885 2020 4308 895 8425 X
3 1638 2353 3,182 4541 5.841 Area i
% 153 Cm 2778 arar 4604 \
5 1476 2015 257 3365 4032 o (‘} t
8 1440 1043 2447 3448 3707
7 1415 1885 2,365 z24898 3489
3 1397 1860 2306 28% 3.985 Right Tail
8 1383 189 2262 2821 3250 :
10 1372 1812 222 274 3168 !
n 1363 1.79% 2201 2718 2,106 1
12 135 1782 2178 268 3055 }
13 1,350 1 2.160 2650 3.012 :
14 1345 1761 2145 2674 2871 ;
15 1341 1753 2431 2802 2047 é :
18 1337 1748 212 2583 2821
17 1333 1740 2,110 2567 2,808 .
1 139 1734 2101 2582 2678 Twao Tails
v | 13m 1720 2098 259 2861 '
.2 1325 1725 2,088 ‘2528 2845 :
21 1.323 172 2.080 2518 2831 :
2 1321 7 2074 2508 2610 Arez !
n 1319 1714 2060 2500 2807 2 "
7 1318 171 2064 2402 2797 . ' 8 t
2 1318 1708 2,060 2485 2787 ~t o :
2 1315 1706 2086 2479 2778
P 134 1703 2.052 2473 21
= 1313 1701 2,048 2497 2763
2 1311 1699 2.045 2462 275%
% 1310 1897 2,047 2457 2750
3 1.308 1696 2040 2483 2744
2 1309 1804 2087 2449 2738
) 1307 14681 2092 2441 2728
* 1306 1588 202 243 2718
38 1304 186 202 2428 212
o 1303 1684 2.021 2423 2704
% 101 1878 201 2412 2690
50 1.209 1.876 2009 2403 2578
55 1297 1673 2004 2396 2868
&0 1,286 1871 2,000 2.300 2660
70 1204 1667 1994 2381 2648
® 1202 1664 1090 2374 2630
sn 1201 1462 1.987 2368 2622
100 1.290 1,660 1.984 2384 24828
0 1268 1558 1.980 2.358 2617
200 1.266 1653 1972 2.345 2801
200 1284 1650 1.968 23% 2592
) 1284 1549 1966 2,33 2568
500 1,283 1648 1965 2484 2586
™ 1.283 1847 1.963 2831 2,562
1000 1282 1646 1962 233 2581
- 1282 1845 1.960 2326 2576
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APPENDIX

Useful Formulae

n: ?,—_— i) o } —
1 S,y = Xic1 XiVi — Com i) Y =0 i -y

n

(Bhey x7)? =
2. S, = Z?:l x% - __i’_11__i_ = ?_.:1(11; - x)2

Chay)? =
3' Syyz ?=1yi2_—i—:;_i_=2?=l i——y)z

— Sy
4. ﬁl:Ej’
5 PN 5 Lic1%i_ = P o=
5. Bp ===t B = =5 B\ %
- MSE
6. SE(B1) = |+
7. MSE ==
8. TSS = S,

2
o. ssp =L

10.SE(9) = J MSE (> + (""s‘”z)

Binomial Probability Distribution Function

n! .
x! (n—:r)!r'l 1

n
— — po— X yn—x _ n-x

f =P&X=x=_)pq"" =

Normal Probability Distribution Function

1
ovin

e~ /(2% _n<x<w

fx) =



