KENYATTA UNIVERSITY

UNIVERSITY EXAMINATIONS 2017/2018
FIRST SEMESTER EXAMINATION FOR THE DEGREE OF DOCTOR OF
PHILOSOPHY
SSC 905: QUANTITATIVE AND QUALITATIVE TECHNIQUES IN DATA ANALYSIS

DATE: Monday, 5" February 2018 TIME: 5.30 p.m. - 8.30 p.m.

INSTRUCTIONS:

1. QUESTION ONE IN SECTION IS COMPULSORY
2. ANSWER ANY OTHER TWO QUESTIONS

QUESTION ONE (COMPULSORY) - 20 MARKS

a) 1) Sketch and explain the two forms of skewness. (2 Marks)
i1) Sketch and explain the forms of kurtosis. (2 Marks)
b) Petty crimes committed by people in 15 selected counties in Kenya as of June 2017 gave

the following data set: 25,, 45,, 30, 35, 40,, 50, 50,, 55,, 60,, 65,, 70, 75, 20, 90, 85.

Use the data to determine the following:

1) Median (1 Mark)

1) Arithmetic mean (1 Mark)

1i1) Quadratic mean (2 Marks)
1v) Variance (2 Marks)
V) Standard deviation (2 Marks)
vi) Coefficient of variation (2 Marks)
vii)  Coefficient skewness (2 Marks)
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c) Explain using relevant examples from your area of specialization, the similarities and

difference in qualitative and quantitative data sources and analysis. (2 Marks)

d) The following data represents the enrollment trend of secondary students in Kenya by
gender in percentages since independence from 1964 to 2014.

Year 1964 | 1974 | "984 | 1994 | 2004 | 2014 | Beyond 2014

Male (%) 80 75 65 55 58 50.5 | 49

Female (%) | 20 25 35 |45 42 49.5 |51

1) Construct a compound time series for the data. (1 Mark)

i1) Interpret the policy implication of the observed trend. (1 Mark)

Question Two (20 Marks)
Explain the main steps in analyzing qualitative data using the following guidelines:
a) The concept of qualitative data, especially narrative data sources. (10 Marks)

b) The five main steps in qualitative data analysis. (10 Marks)

Question Three
Ten competitors at a music competition held at Kenyatta International Conference Centre in

Nairobi Kenya in March 2015 were ranked by three adjudicators in the following order:

Competitor A|/B|C|D |E|F |G|H |[I]|]J
Adjudicator 1 |1 |6 |5 103 |2 |4 |9 |7
_ | Adjudicator2 |3 |5 |8 |4 |7|10{2 |1 |6]|9
Adjudicator3 |6 (4 |9 |7 |12 |3 10|58
a) Determine the pair of adjudicators who have the nearest approach to common tastes in
music festival and therefore give the higher correlation between them. (8 Marks)
b) The average correlation amongst the three adjudicators. (3 Marks)
c) Explain partial correlation coefficient. (2 Marks)
d) The following data was obtained from three students randomly sampled students'

performance in the three subjects.
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Subject/students | Student One | Student Two | Student Subject Subject

Three mean standard
deviation

BIOLOGY 35 22 20 30 4

CHEMISTRY 23 14 28 21 3

PHYSICS 39 24 20 28 5

1) Find out whether student three performed better in physics or biology (3 Marks)

1) What is the mean z-score for student one in all the three subjects? (2 Marks)

1i1) What is the mean z-score for student two in all the three subjects? (2 Marks)

Question Four (20 Marks)

a) A researcher takes a sample size of 104 advocates, 131 senior police officers and 78

magistrates. Each person chosen was asked to select one of the three categories that best

represents their feeling towards a certain national policy on peace and security in Kenya.

The three categories are: in against the police (A), Not committed (N) and in Support (S)

of the policy. On the basis of the data, can it be concluded that the views. of advocates,

senior police officers and magistrates differ significantly in so far as the National Policy

under consideration is concerned. Use the confidence level o =05 while conducting a

systematic hypothesis testing procedure? (10 Marks)
Response/Member Advocates Senior Police | Magistrates
Officers
Against (A) 47 34 14
Not Committed (N) 41 49 29
In Support (S) 16 48 35
b) A sample of 200 civilians were interviewed regarding their level of understanding of the

importance of peace advocacy by gender. The data is displayed below:

Gender and Level

Understands well

Do not understand

Male

85

60

Female

15

40

Determine the following:
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1) The phi correlation coefficient (3 Marks)

1) The chi-square (xz) for the data (3 Marks)

1i1) Given that x” = (phi)” x (N), calculate the new chi-square value using the phi correlation
value obtained in (i) above. (2 Marks)

1v) Cramer's V coefficient. (2 Marks)

Question Five (20 Marks)
A sample of ten students at the Police training College in Kiganjo provided the following data

regarding the KCPE Mathematics scores and Physics scores

Mathematical Competence (x) | 95 | 90 [ 85 [ 80 | 75|70 | 65| 60 | 55| 50

Shooting skills (y) 90 |85 [ 80 |75|70|65|60|55]|50]45

a) Sketch the scores on a scatter plot and fit the line of best fit. (7 Marks)

b) Determine the y - intercept (the point at which the line meets the Y-axis) (1 Marks)

c) Determine the slope or gradient of the line. (2 Marks)

d) Estimate the equation of the line using the format {Y=mX+C} (3 Marks)

e) Estimate the shooting score of a student who obtained 89% in mathematical ability.
(2 Marks)

f) A study was conducted and a significant relationship was found among the number of

hours a teenager watches television (TV) per day (X;), the number of hours a teenager
talks on cellphone per day (X;) and the weight of the teenager (Y). The multiple
regression €quation generated was:

Y =98.7 + 3.82X, +6.5 X,.

Predict a teenager's weight of a student if she averages 3 hours watching TV and 1.5

hours talking on cellphone per day. (5 Marks)
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TARLE  ONE ,

TABLEL.  Crittoal valuss fsr $pearman’s P?

Leval of signifance

No.of  Onotallaci fest - Two-tolled test
. Pl ————— -
N 01 06 o1 .08
4 — 1000 — — .
5 1000 9000 — 1000
6 943 1829 1000 886
7 893 714 929 786
8 833 643 881 738
9 783 600 833 700
10 745. 864 794 648
11 709 836 755 618
12 678 503 727 587
13 648 484 703 560
14 626 464 - 679 538
15 604 446 654 521
16 582 429 635 503

*To be slgnificant, the t, abtelned from the data
must bs equal to or lurger than the valse shown

in the table.

SOURCE: From “Testing the significance of Kandall’s
t and Spearman's #,” by M. Nijsse, Bsgchalogical
Bulletin, 1988, 103, 235-237. Copyright 1988 by the
Amerdcan Paychological Assocation. Reprinted by
permisslon.
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TABLE A Crlleal valses for Panrgan zgmddeiforﬂemen? conalaiion

cosfiicients, ¢ -
——

o Levals Mfullad fest)
ayr A 06 0z - .01 001
e ———

u lavels (ona talled hsﬂ') :
(ar=N—2) 05 026 - 01 a5 0006
—

i 98749 99692 999507 — ggggry .99090948
2 90000 935000 98000 . .990000 93900
3 BO54 B783 .93433 95873 99116
4 7293 8114 6822 91720 97406
5 .6694 7545 8329 8745 95074
6 6215 7067 7887 8343 92403
7 5822 4664 7498 7977 8982
8 5494 6319 7155 7646 B721
9 5214 4021 6851 7348 8371
10 4973 5760 6587 7079 8233
11 4963 5529 6336 6835 goio
1z 4573 5324 6120 6614 7800
13 4409 5139 5923 6411 7603
14 A259 4973 5742 6236 7420
i3 4128 4821 5577 6095 7246
i6 4000 A683 54375 5897 7084
17 3887 AXES 5485 . 5751 6932,
& . 373 Ad38 5155 S614  gyan
1 3687 A329 5034 5487 G652
20 3998 A227 4921 - 8366 . 524
25 3233 3809 4451 4869 5974
30 2960 3494 4093 4487 175 S
s 2748 3246 J3BI1G 4182 5189
40 3573 3044 3376 3932 4896
45 2428 2875 3384 3721 4648
50 .2306 2732 3218 3541 4433
60. 2108 - 2500 2948 3248 4078
70 1954 2319 2737 3017 3799
80 1829 2172 2565 .2830 3568
90 1726 2050 2422 2673 3375
IOO 1638 1946 4301 2540 B21T

’? I‘a be u maw the rubea;ml fram f'}m dite Riust be dquisl o op laEgar thig
the valug j;zzwn fiiths

bk Tabls Vi of ’z‘&%zr il Yatbs (1998} Shitloiler) Tl fit }}iglag[gd,,

Adslonlines] wized Biidize] g Riseaiih pubilihad by :dﬁggm dt‘ﬁuﬁ L, Lagidsii

(provivtaly publieied by Sl & Hayd, anuz,h i by pennigalsi 6f the

authiors ind publishens
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TABLE

BEEESE  Op sniane ellotrlbsuilon

2 kevals
02 01 004

e

& A0 06

i 2.71 3.84 5.41. 6.64 10.83
2 4.60 5.99 2.82 9.21 13.82
3 6.25 7.82 9.84 11.34 16.27
g 7.78 « 949 11.87 13.28 18.46
5 9.24 11.07 13.3¢9 15.09 20.52
6
7
8

10.64 12.59 15.03 146,81 22,46

12.02 14.07 16.62 1848 24.32

13.36 1551 18,17 20.09 26.12

¥ 14068 1692 1968 2167 27.88
10 1599 1831 2116 2321 29.59

I 1728 1968 1262 2473 31.26
141855 2103 2405 2632 32.91
131981 2236 1547 3749 34.53
14 2106 2368 1687 1914 36.12
13 2231 . 2500 2826 3038 37.70

16 23.54 - 26.30 29.63 32.00 39.25
17 2477  27.59 31.00 33.41 40.79
18 23.99  28.87 32.35 34.80 42.31
19 A7.20 3014 33.69 36.19 43.82
20 2843 3141 35.02 37.57 45,32

21 . 2962 3267 3534 38.93 46.80
22 0.8 3392  37.45 40.29 4827
23 3201 35.19 38.97 41.64 49,73
24 33.30 3642 40,27 42,98 51.18
25 3438 37565 41.57 44.31 52.62

26 3556 58.88 4286 4564 54,05
A7 3674 4011 4414 4696  55.48
28 3792  g134 43542 48.28  E6.89
29 3909 4256 46,69 4959 5830
30 4026 437y 47.96 5089 5970

* To-be tignificent thy 3 obtalned fram the data mugt be
equal lo or Jargar M the value shown in the table,
SOURCE: Table TV &Flsher and Yates (1963), Statistical Tables
for Biologtcal, AgripBurs] ard Medical Rescarch, published by
Longman' Group IR, London (previously published by Ofi.
var & Boyd, Rdinbisgh), and by perminsion of the authors
and publishery, .
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TABLED The { dishibufion?

Confidance interval parcenis (wo-fatied)

8% 0% 95% 8% 9% 92.0%
) Signlicanes lavel for fwo-tafed test
. 20 .10 08 02 m oM
Significanes love! for one-taisd les '
| af 10 .06 026 01 005 0008
1 3078 6314 12906 31821  G3.65F 636619
2 1.886 2920 4,303 6.965 9.925 31.598
3 1.638  2.353 3,182 4.541 5.841 12,924
| 4 1.533  2.132 2796 3.747 4.604 8.610
! 5  1.476  1.015 2571 3.365 4.032 6.869
6 1440  1.943 2.447 3.143 3.707 5.959
7 1415  1.895 2.365 2,998 3.499 5.408
8 1397  1.860 2.306 2.896 3.355 5.041
9 1.38% 1833 2,262 2.821 3.250 4781
0 1372 1.812 2128 2764  3.16% 4.587
11 . 1363  1.796 2.201 2.718 3106 4.437
12 1386 1782 2179 2681 3.055. 4318
13 1.350 1.771 2160 2.650 3012 4.221
14 1345  1.761 2.145 2.624 2.977 3,140
15 1341  1.753 2133 2.602 2.947 4073
16 1337 1746 2120 2583 2921 4015
17 1333 1.940 2110 2.567 2.898 2,965
18 1330 1734 2,101 2552 2.878 3.922
19 1.328 1.729 2.093 2.539 2.861 3.883
20 1325 1725 2,006 1528 2.845 3.850
21 1323 121 2.080 2,518 2831 3.819
22 1321 1717 2.074 2.508 1819 3,792
23 1319 1.714 2,069 2.500 2807 3.767
24 1318 1711 2,064 2,492 2797 3.745
=~ 25 1.316 1.708 2.060 2.483 2987 3.725
26 1315 1,706 2.056 2.479 1779 3.707
a7 1314 1.703 2.052 2474 . 3971 . 3690
28 1.313 1.701 2,048 2.467 2.763 3.674
29 1311 1.699 2.045 2.462 2756 3.659
30 1310 1.697 2.042 2457 2.750 3.646
40 1.393 1.684 2,021 3428 A704 3,551
‘ 60 1.;96 1.671 2800 239 2,666 3,460
120 1.288 1.658 1.980 2,353 2.617 3893
fos) 1.282 1.645 1.960 2.326 2576 3;29;
“Ta he oignificant the / obtatned from the data must be-Equ&l to or larger ﬂlm-

the value shown In the table.

SOURCH: Table Il of Flsher and Yates (1963), Skatisteal Tables for Blological,
Agrleultural and Medical Rusearch, published by Lengman Group Ltd., London

(previausly published b

authora and publishers.

y Qliver g Boyd, Edinburgh), mud by parmisaton of the
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Table-8: The percentage of points for the F-Distribution

| ABLES

Degrees of freedom ( o = .05)

Ve

Degrees of freedom numerator (DFN)

-

o 1 2 3 4 5 6 7
@ 1 161.4 199.5 215.7 224.6 230.2 234.0 236.8
o |2 18.51 19.00 19.16 19.25 19.30 19.30 19.35
Q (3 10.13 9.55 9.28 9.12 9.01 8.94 8.89
T |4 7.71 6.94 6.59 6.39 6.26 6.16 6.09
§ 5 6.61 5.79 5.41 5.19 5.05 4.95 4.88
3|6 5.99 5.14 4.76 4.53 4.39 4.28 4.21
§ 7 5.59 4.74 4.35 4.12 3.97 3.87 3.79
S |8 5.32 4.46 4.07 3.84 3.69 3.58 3.50
5 |9 5.12 4.26 3.86 3.63 3.48 3.37 3.29
S |10 4.96 4.10 3.71 3.48 3.33 3.22 3.14
—;\ 11 4.84 3.98 3.59 3.36 3.20 3.09 3.01
3 |12 4.75 3.89 3.49 3.26 3.11 3.00 2.91
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76
15 4.54 3.68 3.29 3.06 2.90 2.79 2.71
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51
21 4.3?2 3.47 3.07 2.84 2.68 2.57 2.49
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44
24 4.26 3.40 3.01 2.78 2.62 2.51 2.42
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39
27 4.21 3.35 2.96 2.73 2.57 2.46 2.37
28 4.20 3.34 2.95 2.71 2.56 2.45 2.36
29 4.18 3.33 2.93 2.70 2.55 2.43 2.35
30 4.17 3.32 2.92 2.69 2.53 2.42 2.33
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25
60 4.00 3.15 2.76 2.53 2.37 2.25 2.17
120 3.92 3.07 2.68 2.45 2.29 2.17 2.09
3.84 3.00 2.60 2.37 2.21 2.10 2.01
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