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Answer three questions only

Statistical tables are attached to the question paper. Use of calculator is allowed

(a) What is a hypothesis in research?

{02 marks)
(b) Explain the differences between small sample tests and large sample tests. o

{03 marks)
(c) A researcher wants to know whether people drink alcohol more on the weekends or

weekdays. In order to that researcher collected data from 36 patrons on the weekend and
36 patrons during the week days. Table Ne.l shows the information from the two
samples. s there enough evidence to conclude that drinking on the weekend is different

from drinking during the week days? « = 0.05.

. Table No. 1
Weckend Weekday
M. = 3.5 litters Mg = 2.1 litters
Cwe = 1.4 owa=0.8

(05 marks)



wa) A statistics teacher wants to determine the effectiveness of her statistics lesson. She gives

a simple skills test to ten students before start of class (a pre-test) and the same skills test

to the same students at the end of class (a post-test). Assume the significance level of
0.05. The data is shown in Table No. 2.

Table No. 2
Student Pre-test Post-test
I 78 80
2 67 69
3 56 70
4 78 79
5 96 96
6 82 84
7 84 88
8 %0 92
9 87 92
10 65 75
(10 marks)
(Total 20 marks) -
2. The data given Table No. 3 represent the number of units of production per day turned out by 5
different workers using 4 different types of machines.
Table No. 3
Machine
Workers B D

P 44 38 47 36

2 46 40 52 43

3 34 36 44 32

4 43 38 46 33

5 38 42 49 39

|



Test the hypothesis that there is no significant difference among the means of production

per day between workers and machines.

{20 marks)
(a) State the three major aspects that should be incorporated when you write a linear
programming problem?
(02 marks)
(b) What are the differences between minimization problem and maximization problem?
(03 marks)
(c) Using the simplex method, solve the following problem:
Objective:
50x1 + 120x2 + 40x3 + 50x4 = Z {max)
Constrain:
e
2x1 +x2 +x3 <450
Ix2+x3+x4 <180
4x1 +x3 <400
xl+x2+x4 <110
and
xl,x2,x3,x4 >0
(15 marks)

{Total 20 marks)



A Data matrix (Table No. 4) and correlation coefficient matrix (Table No, 5) for 20 variables and

16 census tracts are given below.

A - the mean altitude above sea level in feet.

B - the mean annual temperature, in degrees Fahrenheit.
€ - the mean annual precipitation, in inches.

D - the number of persons per square mile.

E - the percentage of Negroes.

F - the median age in years.

G - the percentage urban population.

H - the number of births per 1000 population.

1 - the percentage rural farm population.

J - the percentage of employment in manufacturing.

K - the number of automobiles per 100 population.

L - the number of telephones per 100 population.

M - the average income in dollars.

N - the federal revenue per 100 dollars

O - the number of lawyers per 100,000 population.

P - the number of doctors per 100,000 population.

Q - the white infant mortality per 1000 births.

R - the school years compieted, in tenths of a year.

S - the education expenditure per pupil in tens of dollars.

T - the percentage of houses with sound plumbing.



« i NO. 4 - Data Matrix (X)

Census Vanable
tact | A |BiC| D{EJF|G|H]I[3|KkjL|Min]O|lP{QlR|S]T
AL 50| 68|68| 64]30]126|22(55)12]31{39|33|19|22{ B2] 79125| 89|28[54
AS 65| 62|49 34122129122143|17129|33j30|18|24] 79| 91|23 B7|32|48
DE b 54| 45122614 29| 231 66| 4]37|40]|53| 33| 15| 115] 135| 26| 108, 54| BO
FL 10| 72| 56| 91|18{31{20}74| 2|15}{45]45{24|11{150|142|23{106]41}78
GA 60| 62]47| 6B|29|26124|55| 9|32(137]36|22|19|125|102( 23] 88|33|58
KY 75i56141| 76| 7|28|22|45;17|27138|32| 20} 21| 10B| 95| 26| 85|32133
LA 10{ 70| 63| 72} 32|25|25{63] 7{17|32|36,21}21|12B|114]|21| 86|42|561
HMD 35 58144| 314 17| 29120{ 73| 31| 25(37|48:30| 11| 175|158} 22| 10|50181
M1 30|65/ 49| 46| 42(24|24]38}23}31|29|25|16) 21103 76[23| 86|27]45
MO 80|56|35| 63! o9|32|21|6712|28|37|47{26}17| 72|(149|23| 93|a5|66
NC 70| 60| 44| 9s8f{25|26|22]40] 16| 42| 35| 31| 20| 15| 77| 100| 22| B8S{3z|s57
5C 35i64147| 79|35|23]2214%| 14|43|35]28|18[ 16| 72| 80|22] 84]28{54
TE 90i61i47| 85| 17(27]22|52| 15/35]35/35]20|22(115|113| 24| 86| 30157
TS 170167129 37(12|27]22175] 7120142{41:23[15]|144|111| 26§ 101| 40| 65
VA 95159(44) 100 21 27| 21| 56| 9|27}34]3B| 24| 15] 114|108 24] 92| 38| 66
WY 1150(56{44| 71| 5(29{20|38| 7|(z7}31|34]20|15{ 97{103|26| 87]33|57
Table No. 5 - Correlation Coefficient Matrix (R)
Vasiable Vanable
A BRitC | D E Fl1G | H F) JIKIL |M|{N|O|P|@Q RS I
A 1.001 024} 0.61| 037; 053¢ 0.12] 034/ -0.11] 011|008} 006} 0.12|-0.19-002| -0.08| -0.14| 0.71| 0.12| 0.22{.0.16
B D24 LOG| 0.56]-0.400 0.55[-0.35] 0.26] 022} 0.24] 0.44] 0201 025040 0.11] 0.21| 023( 0.07 0.20| 027 -0.10
c -0.61) 056; 1.00|-D06! 0.56]-029 ¢.39]-0.10! 0.10| 0.11} £.10] 0.24] 023} 0.33]|-0.06|-0.27| -0.14| 0.02| 024|019
D 0371-040) 006! 1.00] 020] 0.231-028| 0.42] 034 007 6.21] 0.64| 0.73] 0.56] 0.53| 0.63|-0.42|-0.64| 069! 0.71
E D353 055 0.56;-0.20{ 1.00]-0.78] 0.61|-030]| 022 026|038} -0.54|-047] 0.32]-0.18] -0.54| -032|-003| 0.44] 043
F 0.12{ 0351 020 025] 078| 1004 062{ 04B|-018] 040| 044| 060| 057]-034] 019 0.74|-00%) 0.02| 0.58) 0.54
G 34| 0.26] 0.29|-0.28| 0.61)-062] 1.00|-018]-0.07] 0.14] 032|033/ 026} 059.012]-042(-029] 026 017|040
H D11 022{-010| 0420350 048]-018] 100{-026] 059 71| 0.85} 0.73| D48 069 0.7 023, 008} 678 085
1 0110241030 0.34| 02210.18] 0071 -026] 100] 025|-039| 028 0.14| 0.14] 003[-0.07|-0.04| 0.82| 0.17| D24
J 008{-044|-0.11| 0.07; 0.26]-040] 0.14]-0.59] 025 1.00| 027032 -0.15] ¢.16] 0.62; -040).024| 002 -H35| D35
K 006 0201010 021} 058 044! -032] 071|039, -027| 100; 061 0.30)-D43| 040 046) 006 02| 041] 064
L {-0.12]-0250-024] 0.64|.034] 0.69]-033] 085]|.0.28}-032] 061] 1.00] 096{.060] 052 05t|-038|-007| 093] 094
M (019 -040] 028 078 047 0.571-026; 0.73j-0.14] G.15} 0.506; 0.96| 1.00[-061| 0.5t 0.85-045|-0.19| 09s| 091
N 002) 0.11] 033{-056| 0.352; 034] 059 048] 0.14] 0165 044 0.60; 061 1.00| 047| 062| 0.16| 0.21|.0.57|.0.78
O D08 021]-006f 053|-0.18] 0.191.0.12) 0.69] 0.03| D62] 0.40) 0.52] 0.51{-0.47( 1.00| 0.57| 0.65|-039| 053] 067
P 0.14) 0.23] 0277 0463|034 0.74].042] 078; 007|040 D46} 091| 085 -062| 057| 100|-042| 028| 088 058
Q | 071 007 -014]-042{-032] 003|020} 023} 004 024] 0.06|-0.38|-0.45| 0.16| 0.05| D42 1.00| 0.00|-0.51}-0.33
R | 0.12{ 020f 0.02]-0.64] 0.03) 0.02] 026] -0.08(-0.81] 0.01| 021}-007|-0.19 0.21]|.0.39| 028| 0.09| 1.00| 0.17]-0.17
S 1-022{027{-024! 0.60|-0.44] 0.58{0.17] 0.78]-0.17] 033 041} 093] 094/ 057| 0.53| 0.88|-051( 017 1.00] 080
T {-0.16/-0.10; -0.19] 0.71]{-0.43] 0.54].046] 085} -024|-0.35] 0.64} 0.93| 091].0.78| 0.67| .88 033| 0.17| 089] 100




) Obtain first principal component using the data provided.
(08 marks)
(ii) Calculate Eigen value and Explained Variation.

{04 marks)

(iii)  According to the loadings of this component, group the variables into a suitable number
of classes.

(04 marks)

(iv)  What steps are necessary if you wish to regionalize the 16 census tracts?

(04 marks)

(Total 20 marks)

Are a person’s brain size and body size predictive of his or her intelligence?
Interested in answering the above research question, some researchers collected the data (Table
No. 6) on a sample of n = 20 college student:

Y - Performance IQ scores

X1 - Brain size

X3 - Height

(a) Construct a multiple regression equation.

(12 marks)

(b) Test the hypothesis that whether there is a significant retationship between a person’s brain
size and body size predictive of his or her intelligence. (o = 0.05)

(06 marks)

{¢) Comment on the resulis of your analysis.

(02 marks)

(Tatal 20 marks)



