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KENY ATT A UNIVERSITY

UNIVERSITY EXAMINATIONS 201712018

FIRST SEMESTER EXAMINATION FOR THE DEGREE OF DOCTOR OF

PHILOSOPHY

SSC 905: QUANTITATIVE AND QUALITATIVE TECHNIQUES IN DATA ANALYSIS

DATE: Monday, 5th 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) i)

ii)

Sketch and explain the two forms of skewness.

Sketch and explain the forms of kurtosis.

(2 Marks)

(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:
,-

i) Median (1 Mark)

ii) Arithmetic mean (1 Mark)

iii) Quadratic mean (2 Marks)

iv) 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

i)

ii)

Construct a compound time series for the data.

Interpret the policy implication of the observed trend.

(1 Mark)

(1 Mark)

Question Two (20 Marks)

Explain the main steps in analyzing qualitative data using the following guidelines:

a)

b)

(10 Marks)

(10 Marks)

The concept of qualitative data, especially narrative data sources.

The five main steps in qualitative data analysis.

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 10 3 2 4 9 7 8

Adjudicator 2 3 5 8 4 7 10 2 1 6 9

Adjudicator 3 6 4 9 7 1 2 3 10 5 8

a) Determine the pair of adjudicators who have the nearest approach to common tastes in

-b)

c)

music festival and therefore give the higher correlation between them.

The average correlation amongst the three adjudicators.

Explain partial correlation coefficient.

(8 Marks)

(3 Marks)

(2 Marks)

d) The following data was obtained from three students randomly sampled students'

performance in the three subjects.
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i)

ii)

iii)

Find out whether student three performed better in physics or biology

What is the mean z-score for student one in all the three subjects?

What is the mean z-score for student two in all the three subjects?

(3 Marks)

(2 Marks)

(2 Marks)

Subject/students Student One Student Two Student Subject Subject
Three mean standard

deviation
BIOLOGY 35 22 20 30 4

CHEMISTRY 23 14 28 21 ..,
.)

PHYSICS 39 24 20 28 5

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 ofthe 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 a = 05 while conducting a

systematic hypothesis testing procedure? (10 Marks)

ResponselMember 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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i)

ii)

The phi correlation coefficient

The chi-square (x 2 ) for the data

(3 Marks)

(3 Marks)

iii) Given that X2 = (Phi)2 x (N), calculate the new chi-square value using the phi correlation

iv)

value obtained in (i) above.

Cramer's V coefficient.

(2 Marks)

(2 Marks)

Question Five (20 Marks)

A sample often 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)

b)

c)

d)

e)

Sketch the scores on a scatter plot and fit the line of best fit.

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

Determine the slope or gradient of the line.

Estimate the equation of the line using the format {Y=mX+C}

(7 Marks)

(1 Marks)

(2 Marks)

(3 Marks)

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 (Xi), the number of hours a teenager

talks on cell phone per day (X2) and the weight of the teenager (Y). The multiple

regression equation generated was:

Y = 98.7 + 3.82Xl +6.5 X2.

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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TABt:f-.t,. Crlt1~ol \jCJI~ !(}t ap~rmw:/~ fo" _

Levaiof ~'kap.cQ

No,at One-tailed test ' rWo-t~tmt
po/lll

N .01 .05 .01 .00

4 1.000
5 LOOO .900' 1.000
6 .943 :829 1,000 .8M
7 .893 .7'14 .929, .7~6
8 ,833 .64.3 .8:81 .738
9 .783 .600 .8.33 .700

10 .745 .564 .794 -648
11 .709 .536 .755 .618
12 .678 .503 .727 .587
13 .648 .484 .70.3 .560
14 .oUt .464 .679 .538
15 ..604 .446 .654 .521
16 .582 ' .4.2.9 .63.5 .503. " . -
To be fJ/gnlf/canr. the r. obtRlned from HlU W~ll

mual be ffiluH! to or lurg er fhAn tile' vak shown
in fhe l!lhJe.
SOURCE: Prom "Testing the ,Jgn/ftcance of Kendllll's
1: and SPWU1TUlJ1'S r.." by M Nijm, ~ha{oglaJf
BU](tl(I1, 1988, 103. 235-237. Copyright 19£6 by the
American Plychotoglcal Asaociatlon. Reprinted by
permiaalon,
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tMtit7\ C"/tlca1 'VlitMll tor P@afOO-r! E.:lrodu6f.mam€lm eelmii?laik,,"j
ooofflchmta, r-"

dt .1
a levels (/vvD-iuHoo- fBrt)

.M .02 ;

3

4
5

6
7
8
9

10

11
12
13
14
13

16
17
1&
19

- 10

25
30
35
4.0

4.'1

50
i' - - 60

70
80
90

100

1 ,98769
.90000
.8054
.7293
.6694

.05
0: i.BVf}la (olle-talfed tetl)

,O2l) - .Ol

t2Z
.95000
Al7B3

.8114
,7545

-Y067
.6664
.6319
iiO~1
~'i760

.5529

.5324
5139
.4973

AB21

A68.3

.4438
..1329
A22.7

.3809
3494

..3044
.287.1

.2732
.250tF
.2319
.2172
.Z050
.1946

_.01 .001

.8343
.7977
.7646
:7348
.7079

.68.35

.6614
.6411
.6226
.60.55

.5897

.57.51

.5614
.5487
.5.368

.4869
.4487
.4182

.3932
.3721

.354)
.3.248
.3017
.28.30
.2673
.2540

.6215
.5522-
.5494
.5214
.4973

.4761.

.4575

.4409

.4259
.4124

04000
.3887
..3783
36B7
.3.'195

..323]

..1960

.1746
~l5.n
.2428

.2306

.2108
,1954
.1829
.1726
.16:38

.005 ,0005

Q-)l9.a~~9S77
.98000 .990000
.93433 .95873
.I\B22 .91720
.8329 .8745

.9999988

.99900

.99116

.97406
,95071

.92493

.8982

.B721
.8371
.B.433

.8010

.7500
.7603
.742,0
.7.246

.7084

.6932
.6787
.6652
.6524

_5974
.5541
.51B9
.48%
,4648

.4433- -
.407B
.3799
.3568
.3375
.31,11

.7887
.749il
.7155
.6851
.658l

.6339

.6120

.592.3-

.5577

,5425
;!JZB5
.5155
,5034-
,4921
.4.451
.4093
.3BI0
.3.576
.3384

.3218

.294ff
.2737 --
.2565
.2422
.1,301
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ii
;/. ,

.I
"

'I
~ ChI ~::¥Jm®dl9!,'/tmiltOfl"
~~~.~""' ~----

Cd ksvsIs
clt .10 ,05 ,02 .or .001---I 2,71 3,84 5.41.. 6,64, 1O.8J2 4:60 5.99 7,82 9.21 13.823 6,25 7111 9,84 }1,34 16.27.f. 7,78 9AIl 11.6:' 13,28 YB.465 9.2~ 11.07 LU9 1.5,09 20 ..5.2
6 10.64 12,39 l.S.OJ 16,81 22.46'l 12.02 14.07 16.62 IBAB 24.32B 1336 15.51 Ia,17 20,09 26.129 14.65 16.92 19,6,8 21.67 27.B810 1.5.99 18,:n 21,16. 23.21 29.59

II 17.1ll 19.68 1.2.62 24,72 31.2612 1.6.55 1.1.03 24,05· 26,2.2 J2,9113 19.81 ~.36 25.47 27.69 34,5314 21.06 23,68 26,87 29.14 36.1215 .22.3J 23.00 .28,26 .90.58 37.70
16 23.54 . 26.30 29.63 32.00 39.251'7 24.77 Z7.59 31.00 33,41 40.7918 25.99 28.87 31.35 34..80 42.3119 zz.zo 30,14 33.69 36.19 0.8.220 28.41 :501.41 35.02 37.57 45.32

21 . 29.62 ..12.67 36.34 38.93 46.8022 30.8! 33.92' 37.66 40.29 48.2723 32.01 35.1'7 38~97 41.64 49.7324 33.;W 36,42 40.27 42.9$ 51.1825 34.38 37.63 4I.57 44.31 52.621.6 J!J.56 38.88 4]"':86 45.64 54.0527 36.74 40.11 4.4..14 16.96 55,4828 037.92 ll.J4 ·45.42 4B.28 56.B929 39·09 42.56 46.69 49.59 58.3-0. ','3D 40.26 43.77 ·47.9.6 50.89 59.70

.;. To. be Ili~ gna t obtained from the data must be
equal Ie o.rJ~sar~ thct valuenhown In the table.
SOtlRCB: Tobie 'IV cAmah~ and Yat\!l8 (1963), Siallsficm Tables
foy BiofogmiJ, .Agr~/'alllr.d Mnllcnl RIf8Mrch, pub1.whed by
Lo.rtgnum Grullp.WL London (prevlousfy publ/ahed by 011-
WI. & Boyd, EdfuIi<sgh). and by perlnIooJori of ~he au~horo
imd publWhel'lJ.
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I /\-f1 I C... ~ __ . . ._. __ . .. __ .__ ._ ... __ ._. .. .. .__ .. __ :" __.r:' , P.I:----C

80%

;--- -
\t)V .:{/_

ConildBOIA3 Int~IVdI pafCfiMJ (lwo-~
gcn 95% </8% ~

.20
SlgnlB~ l(lNGlI Ior Iwc-tol!ed !-ezt

,'10 .08 .02 . .D'l .001

SfgnlflcQrlC6fl;;v~1for one-t~d teH~
.05 .026 .Q1 .006--------------------

26
,. 27
2&
29
30

40
eo

tiC;
00

d(

1
2
.3
4
5

3.078
1.686
1.638
1.533
1.476
1:440
1.415
1.397
1.363
1..372

. 1.363
1.356
1.350
1.345
1.341

.10

6.314
2,920
2.353
2.132
2.015

1.943
1.895
1.860
1.8.33
1.812

1.796
1..762
1.771
1.761
1.753

1,746
I.740
1.731,
1.129
1.'125

1.717
1.714.
1.711
1.703

1.706
1.703
1.701
1.699
L697
1.684
ton
t658
1.645

6
7
8
9

10

II
12
1.3
14
15

16
17
1B
19
W

L333
1.330
1.328
1.325

12.706
4..303
3.1B2
2.776
2.571.

2.447
2.365
2.306
2.262
2.128
2.201
2.179
2.160
2.145
2.1.31

2.110
,4.101
2.093
2,,0136

.2.080
2.014
2.069
2.064
2.066

2.056
- -2.052

2.04B
2.045
Z.042

2.011
2.(100
L9tlo
1.960

31.621
6.965
4..541
3.747
3.365

3.143
2.995
2.896
2.821
2.764,

2.718
'2.631
2.650
2.624
2.602

2..583
2.567
2.552
2.539
1.525

2.518
2.508
2.500
2.492
2.483

2.479
2.474 .
2.467
2.462
:M57'·

;Mij
:USiO
t."5S
2..3.26

6J.6!Pl
~_925
5.841
4.604
4.032

3.70'1
3.499
3.355
':U50
3.169

3.106
3.055
3.D12
2.977
2.947

2.921
2.898
21l7a
2.B61.
2,/145

2.831
,2.819
2.807
2..797
2.7B7

2.779
2.7-71-
2.763
2.736
2.'150

B'04
1060
1611
11176

== =-=::ou:; c::::;: •.••

.OW!l

636.619
31.595
12.924

B.610
6.869

5.959
5.408
5.041
4.781
4.587

4.437
4..316
4.221
4.140
4.073

4.015
3~965
3.922
3:883
3.850

3.019
3.79Z
3.'767
3.745
3.725
3.707
3.690
3.674
3.659
3.646

3.551
jo4M
3.j~j

.H9i
" T(1 h~ olgnlRctmt lhe I obt~fnC?dfrom the dala mutt be-equal to or larger Uttl~'

the value shown In ~hehlble. . .
SOlIRCH: Tabl!! /U of Hsher nnd Yates (196.3), SWfoflml TnbrllJ f(Jf' Bralog/rn/,'
Agr/clllfl.ll'r:li Imd Malical R~9tlm:h, publlohcd by Longman Group Ltd.. London
(prevlouo[y publlahed by Oliver lie lloyd, EdInburgh), nnd by pf1nnlunlon of thn
aulhorn end publ!~herv. .

21
Z2
23
24
25

1.323
1.321
1.319
1.318
1.316

1.Jl!J
1.314-
1.313
1.311
U1a
U03
1,19tJ
1..i89
1.282
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T{}ble ~ The percentage of points for the F-Distribution
Degrees of freedom ( a = .05)

Degrees of freedom numerator (OFN)

tJ 1 2 3 4 5 6 7
co

lQ 1 161.4 199.5 215.7 224.6 230.2 234.0 236.8-.co 2 18.51 19.00 19.16 19.25 19.30 19.30 19.35co
'"
~ 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 6.09co
co 5 6.61 5.79 5.41 5.19 5.05 4.95 4.88Q..

0:3 6 5.99 5.14 4.76 4.53 4.39 4.28 4.71
Q.. --
co 7 5.59 4.74 4.35 4.12 3.97 3.87 3.79
::J
0 8 '1.32 4.46 4.07 3.84 3.69 3.58 3.50:3
S· 9 5.12 4.26 3.86 3.63 3.48 3.37 3.29
Q

10 4.96 4.10 3.71 3.33 3.22 3.14...,. 3.480-. 11 4.84 3.98 3.59 3.36 3.20 3.09 3.01---tJ
-n 12 4.75 3.89 3.49 3.26 3.11 3.00 2.91tJ
'-

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 4.32 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
2~ 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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