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QUESTION ONE

(a) Define the following terms as applied in statistics:
)] Standard deviation of the mean, [1 Mark]
(i)  Pooled variance, [1 Mark]
(iii)  Standard error of the estimator, [1 Mark]
(iv)  Variance of our mean, [1 Mark]
v) Reliability coefficient [1 Mark]

(b) There is evidence that stress in a child’s life leads to behavioural problems. To
investigate this problem, a sample of five (5) children who have a high level of social
stress are asked to complete a youth Self-Report Form. This form is standardized so that a
score of 50 represents an average amount of behavioural problems. These are the scores
obtained: 58, 53, 49, 62 and 51. Test at the level of 5% whether these five scores are

significantly different from the established norm of 50. [20 Marks]
Total {25 Marks]
QUESTION TWO
(a) What are the main differences between mean and confidence interval?
[5 Marks]

(b) A 27 year old female, the ammonia concentration in parts per billion (ppb)
followed a normal distribution over 30 days with mean 490 and standard
deviation 115. What is the probability that on a random day, the subject’s
ammonia concentration is between 280 and 650 ppb? [5 Marks]

(¢) During last year May 2017 final examination in Statistics, out of 50 students in
class 40 students passed the examination. If you select 5 students at random what
is the probability that exactly one student failed the examination? 15 Marks]

. Total [25 Marks]

QUESTION THREE
(a) Briefly outline Bernoulli process? [S Marks]
(b) A psychological test that measures the motivation, attitude toward school and
study habits of students is given to two (2) groups of first-year students. The
possible scores range from 0 to 200 (Table 1).

Table 1. A summary of the possible psychological test scores of two groups of

students.
Women 148 200 178 101 65
Men 195 140 145 115 90
Is there any significance difference between results of two groups?
[20 Marks]
Total {25 Marks]
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QUESTIONS FOUR

(a) Briefly outline the components of the straight line probabilistic model.[5 Marks]
(b) A research was carried to compare different rainfall received in three (3) towns in

Swaziland over a specified period (Table 2).

Table 2. Summary of rainfall recorded for the town of Mbabane, Manzini and Piggs

Peak.

Average monthly rainfall) (mm)

September QOctober November December
Mbabane 70 150 175 210
Manzini 40 65 115 105
Piggs Peak 45 90 110 120

Using appropriate statistical tool carry out an analysis to check if there’s any significance

difference amongst the rainfall of three (3) towns listed: Mbabane, Manzini and Peak

Piggs. [20 marks]
Total [25 Marks]

QUESTIONS FIVE
(a) Briefly discuss the role of mean and standard deviation in the normal distribution
curve. [S Marks]

(b) A certain human trait is thought to be inherited according to the ratio 1:2:1 for
homozygous dominant, heterozygous, and homozygous recessive. An
examination of a simple random sample of 200 individuals yielded the following
distribution of trait: dominant, 43; heterozygous, 125; and recessive, 32. We wish
to know if these data provide sufficient evidence to cast doubt on the belief about
the distribution of the trait. [20 Marks]

Total [25 Marks]

Page 3 of 3



Course GNS 312:

UNGROUPED DATA
Mean= 3}
n

Statistics for Health Sciences formulae

Median position: (n odd) =x{,. 12

Median position (n even) =X, + Xnj241

Variance = 5(x ~ %)°

n-1

Standard deviation =

2

[

- ;()

J

GROUPED DATA

w= (XL - xs)
1+3.322 logyn

Mean= Fmf

n

Median M.= 0. + c[n/2 - fi<)]

e

Mode Mo=0mo + C(fm"fm—l)

zfm —fm-—l_fm+ 1

Variance = 5(m, - X )* f,

n-1

Standard deviation = s{my - x ¥ f,

k™ percentile =1; + k/100 (n} —cfy -y [U;- L}

fox

Lower quartile (Qy) =L, + (n+1}/4—-cfqa [Ui- L]

for

Upper quartile (Q3) = L + 3[{n+1)/4] —cfaa [Ui- L]
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Confidence intervals for a:
A. a single population mean
Population variance known) =X + 2;_q,, 0/V0
Population variance unknown, (n>30}= X + t;.,25/Vi
{population variance unknown)

B. Difference between two population means:

Population variances known (i.e. ty - ) = (- %2 )+ 210 o + oy
—r-lz 1171
Population variances known (l.e. py - o) = { X1- } + tiae/ S1° + 52
N Tm

A A A
C. Single Population Proportion (p): = p + z3_.n/ p(1-p)
n |
A A A A A A
D. Difference between two population = (p,- p,) + Ziegnf pli-p)+ pll-p)
proportions n n
Regression and Correlation
b= Zxiyi - ZTxiyi Y -fo+Pix SSE =Y (v~ ¥ )’
n ﬁl = Ssxy/ SSxx Ssxy = Z XYi— (ZXJ(ZY:)
T - (Tx) n
n S$Su=Xx’ - (T S8y =Ty - (Tyi)’
n n
r= n¥xyi — Cx)(Cy) §% = SSE/n-2 r=_ S8y
\/Hzxi (zxi?\/ nyy’ - Qy) r*=SS,,— SSE V SSw  SSyy
SS,y
N T L o~ — N
t= fi toos, (1-2) | Y=Bo+ Prx Bo=y+ Bix
3/\SSx




Skewness fomula (8), note that sign “s” in this context represent skewness and not standard deviation.

?ﬁ:s_(xi - Xuvg)3

S=Vm (=aXi — Xawg)® ) where Xavg, denote sample mean (X)
or
Skewness ={ n ¥(x;— x)’ Kurtosis nY xi—x) -3
(n-1¥n-1 & (n—-1)*s*

Quartile location in ordered array: Q; =1/4(n+1), Interquartile range (IQR)=0Q;—-Q,

Q,=172(n+1), Coefficient of variation (C.V) = s/x(100)%

n A 2 n n
SSE=Z(I’;-Y,-) = SST-SSR=). ¥ -b,. Y, -b XY,
i=1 i=1 i=1 i=1
Qs =3/4(n+1)

Sturges formular Width of class intervals (w) = R/k
k=1+3.322(log;on) Range (R)=x - x5
Standard normal distribution Chi-square X%, = ¥ (f,; ~fu)’
Z=(x-pn/d fin
Test statistics, t, = X - [ ty= X;—Xg tw= d SaiW n

s’Vn \Js*/n;+s%/n,

Pulled variance

Szz(n,-l):,:+(nz-l);§
’ n|+ﬂ2""2
b < SSXY
' SSXX
SR E) bh
SSXY:Z(X,-"X)(K-_};)z XY, - i=1 ~ i=1
i=1 i=1

SSXX =) (X,-X)=)y X?- =
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STANDARD STATISTICAL TABLES

The table gives the cumulative probability

up to the standardised normal value 1

-
I L erp(-41) a2
Plice)=|fn

i.e.
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TABLE A; STANDARD NORMAL PROBABILITIES (CONTINUED)
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Upper-tail Critical values of chi-square distribution with vdegrees of freedom

Probability less than the critical wvalue

v 0.920 0.95 0.975 0.99 0.999
1 2.706 3.841 5.024 6.635 10.828
2 4.605 5.991 7.378 9.210 13.81¢
3 6.251 7.815 9.348 11.345 16.266
4 7.779 0.488 11.143 13.277 18.467
5 9.236 11.070 12.833 15.086 20.515
6 10.645 12.592 14.449 16.812 22.458
7 12.017 14.067 16.013 18.475 24.322
8 13.362 15.507 17.535 20.090 26.125
9 14.684 16.919 19.023 21.666 27.877
10 15.987 18.307 20.483 23.209 29.588
11 17.275 12,675 21.920 24.725 31.264
12 18.549 21.026 23.337 26.217 32.910
13 19.812 22.362 24,736 277.688 34.528
14 21.064 23.685 26.119 29.141 36.123
15 22.307 24.996 27.488 30.578 37.697
16 23.542 26,296 28.845 32.000 39.252
17 24.769 27.587 30.191 33.409 40.790
18 25.989 28.869 31.526 34.805 42.312
19 27.204 30.144 32.852 36.191 43.820
20 28.412 31.410 34,170 37.566 45,315
21 29.615 32.671 35.479 38.932 46,797
22 30,813 33.924 36.781 40.289 48.268
23 32.007 35.172 38.076 41.638 49,728
24 33.196 36.415 39.364 42,980 51.179
25 34.382 37.652 40.6046 44.314 52.620
26 35.563 38.885 41.923 45.642 54.052
27 36.741 40.113 43.195 46.963 55.476
28 37.916 41.337 44 .461 48.278 56.892
29 39.087 42 .557 45.722 49.588 58.301
30 40.256 43.773 46.979 50.892 59.703
31 41.422 44,985 48.232 52.191 61.098
32 42.585 46.194 49.480 53.486 62.487
33 43.745 47.400 50.725 54.776 63.870
34 44.903 48.602 51.966 56.061 ©65.247
35 46.059 49.802 53.203 57.342 66.619
36 47.212 50.998 54.437 58.619 67.985
37 48.363 52.192 55.668 59.893 69.347
38 49.513 53.384 56.896 61.162 70.703
39 50.660 54,572 58.120 62.428 72.055
40 51.805 55.758 59.342 63.691 73.402



Upper-tail Critical values of chi-square distribution with vdegrees of freedom

41
42
43
44
45
46
477
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

52.

54

55.
56.

57

58.
59.
60.

62

63.

64

65.
66.

67

68.

69

71.
72.
73.

74

75.
76.

77
78

79.
81.
82.
83.

84

85.
86.
87.
88.
89.
91.
92.
93.

94

95.
96.
97.

Probability less than the critical value
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630
.745
.860
973
085
197
308
.418
527
635
743
850
956
061
166
270
.374
476
578
680

56.

58

59.
60.
61.
62.

64

65.
66.
67.
68.
69.
70.
12.
13.

74

75.
76.
77.
19.
80.
81.
B2.
83.

84

85.

87
88
89

90.
91.

92

93.
95.
26.

97

98.

99
100
101
103

0.95

942
.124
304
481
656
830
.001
171
339
505
669
832
993
153
311
.468
624
778
931
082
232
381
529
675
.821
965
.108
.250
.391
531
670
.808
945
081
217
.351
484
.617
.74%
.879
.010

0.

60.
61.
62.
.201

64

65.
66.
.821
69.
70.
71.
72.
73.

67

75

77

84

92
93
95
97
99
101

104

107

975

561
777
990

410
617

023
222
420
616
810

.002
76.

192

. 380
78.
79.
80.
82.
83.
.476
85.
86.
88.
89.
90.
91.
. 689
.856
.023
96.

567
752
936
117
298

654
830
004
177
349
519

189

.353
98.

516

.678
100.
. 999
103.
.316
105.
106.
.783

839

158

473
629

64

66.
67,

68

69.
71.

12

73.

74

76.
77.
78.
79.
81.
82.
83.

84

85.
87.
88.
89.
90.
92,
93,

- 94

95.
96.

98

99.

100

101.
102.

104

105.
106.

107
108

109.
111.
112.
113.

0.99

.950
206
459
.710
957
201
.443
683
.919
154
386
616
843
069

513
.733
950
166
379
591
802
010
217
422
626
828
.028
228
.425
621
8l6
.010
202
393
. 583
771
958
144
329
512

292

74.
76.
7.
78.
80.
81.
. 720
. 037
85.
86.
87.
89.
90.
o1.
93.
.461
95.
.039
98.
99.
100.
.166
103.
104.
105.

82
84

94

97

102

107

111

112

117

745
084
419
750
077
400

351
661
968
272
573
872
168

751

324
607
888

442
716
988

.258
108.
1009.
.055
.317
113.
114.
11e.

526
791

577
835
092

.346
118.
1109.
121.
122,
123.
124,
126.

599
850
100
348
594
839
083



Upper-tail Critical values of chi-square distribution with vdegrees of freedom

82
83
84
85
86
87
88
89
90
91
92
93
94
85
96
97
98
99
100
100

98
99

100.

102
103
104
105

10e.

1467
108

109.

110
111
113
114

115.
11e.

117
118
118

Probability less than the critical value
0.975

0.90

.780
.880

.079
177
.275
.372
469
.565
.661
756
.850
.944
.038
.131
223
315
. 407
.498
.498

980"

104.
105.
106.
107.
108.
109.
110.
112.
113,

114

115.
116.

117

118.
119.
120.

122

123.
124.
124,

0.95

139
267
395
522
648
773
898
022
145
.268
390
511
. 632
752
871
990
.108
225
342
342

108.
110.
111.
112.
113.
114.
115.
1lle.
118.
119.
120.
121.
122.
123.
125.
126.
.282
128.
.561
129.

127

129

937
090
242
393
544
693
841
989
136
282
427
571
715
858
000
141

422

561

114

115.

117

118.
119.

120

121.
122.

124

125.
126.

127

128.
129.
131.

132

133.
134,
135.
135.

0.99

. 685
876
. 057
236
414
.591
767
842
.116
289
462
. 633
803
973
141
.309
476
642
807
807

0.

127

135

144

147

149

999

.324
128.
129.
131.
132.
133.
134,
.978
137.
138,
139.
140.
142,
143,
. 567
145,
.010
148.
149,

565
804
041
277
512
746

208
438
666
893
119
344

789

230
449

.449




TABLE B: 1-DISTRIBUTION CRITICAL \?Ai.u_ss

. Tl probability p
oy 28 20 15 A0 5 825 02 O 005 0025 001 0005
111000 1376 1963 3078 6314 1271 1589 3182 6366 1273 3183 6366
%] 816 1061 132% 1886 2520 4303 4849 6565 9925 1400 2233 3160
1| 765 978 L2350 1638 2353 3,182 .3,482 4541 5841 7453 1021 1292
41 241 S41 LIS 1533 2132 Y6 2999 3747 AS04 - 5598, 7479 BA10
5({ 727 920 1156 1476 2015 2571 2757 3365 4032 AT 5893 6869
6 M8 906 1134 1440 1543 2447 2612 3143 3707 4317 5298 5959
7] 71 R LAY 1415 189S 2365 1517 1998 3499 4020 4785 5408
8| .706 3% LI0E 1357 LEB6D. 2306 2449 2896 3355 3R3IF 4501 5041
| 703 883 L100 1383 1833 2262 2398 2821 3250 3650 4297 4781
10] 700 879 1093 1372 1812 2228 2359 2764 3160 2581 4044 4587
1) 687 876 1088 1363 1796 2201 2328 278 3106 3457 425 4437
12} 695 &73 1083 1356 1782 2,579 2303 2681 3055 3428 3P0 4318
13| 694 870 1079 1350 1Ll 21607 2282, 2650 3012 337X 3852 4221
f4 ] 692 868 1076 1345 LTI61 1145 2264 2624 2977 3326 3787 - 4Al4D
151 691 A66 1074 L34L L7583 2131 2249 2602 2947 3286 3733 4073
16| 690 865 10Tl 1337 1746 2120 2235 2583 292! 3292 3688 4.015
171 689 863 069 1333 L7240 2110 2224 2567 2898 3222 3646 3965
18] 688 862 LU67 1330 L1734 2101 2314 2852 2878 3197 3611 3an
19| 688 861 1066 1328 1729 2093 2205 2539 2861 3174 3579 3.883
20| 687 860 1064 1325 1723 2086 2197 2528 2845 3153 3352 3890
21} 686 859 1063 1323 1,721 2080 2189 2518 2831, 3035 3517 3819
22) 686 .B58 1061 132 1717 2074 2183 2508 2819 3119 3505 3792
23 | .68% 358 1060 1319 1,714 20489 2177 2500 2807 3104 3485 3768
24 [ 685 857 1059 1318 LU 2064 2172 2.4?2_ 279% 3091 3467 3745
251 684 B56 1058 1316 1708 2080 2147 2435 2787 3076 3450 3725
267 684 BS6 1058 L3S L7086 2056 LI62 2479 2719 . 3067 3438 3707
21| 684  ESS 1057 1314 L1703 2052 2158 2473 2771 34057 3421 5690
28] 683 855 L0568 1313 LAY 2048 2154 2467 2763 3047 3408 3674
29! 683 854 10SS L3I 1699 2045 2150 2462 2756 3038 3395 3659
30| 683 854 1085 1310 1697 2B42 2347 2457 ATS0 3.0%0 3385 3646 .
40§ 681 851  L.OSD 1303 1634 2021 2123 2423 2704 2971 3307 3551
50| 679 84D LMT 1299 1676 2009 2109 2403 2678 2937 3251 3496
S04 579 B4R LO4S 1256 1671 2000 2099 22390 2660 2915 3232 3460
80 ) 678 346 1043 1292 1664 1990 2088 2374 2639° 2887 3195 3416
100 ] 577 845 L04Z 1200 1660 1984 2081 2364 2626 2871 3174 3390
1000 ] 675  .B42 1037 1282 1646 1962 2056 2330 2581 2813 3008 3300
w | 674 841 1036 1282 1645 1960 T 2054 2326 257 2807 3091 3291
0% 0% TO%  B0% S0™ 9%  96% 98%  99%  D95% 90.8% 09.9%

Confidencs level C




F - Distribution (0t = 0.05 in the Right Tail}

Denominator Degrees of Fresdom

df Numerator Degrees of Freedom

d[-2 1 10 12 15 0 24 30 40 60 120 =

1 24188 24391 24595 24801 24305 25010 25104 25220 28325 2543|

2 19396 19413 19429 15446 19454 10462 (9471 19479 19487  19.49

3 87855 832436 87029 86602 86385 86166  B5%44 85720 85494 35264
a 59644 59117 58578  SE025 57748 57439 STI70  S6EY7 54581 56281

5 47351 46777 46188 45581 452727 44957 44638 44314 43985 4.3650 |
6 40600 39990 39381  3BM2 38415 33082 37743 37398 37047 36689
7 36365  35M7 35107 34445 34105 33758 33404 33043 32674 12298
8 33472 32839 32184 31503 3152 30794 30428 30053 29669 29278
9 31373 30729 30061 29365 29005  2.8637 28259 27872 27475 27067
10 29782 29130 28450  27M0 27372 2699 26608 26211 25801 25379
1 28536 27876 27186 26468 26090 25705 25309 24901 24480 24045 |
12 27534 26866 26189 25436 25085 24663 24259 23842 23410 22962
13 26700 26037 25331 24589 24202 23803 23392 22968 22524 22064
14 16022 25342 24630 23879 23487 23082 22664 2229 2778 21307 |
15 25437 24753 24034 23275 22878 22488 23043 20601 29141 20658
16 24938 24247 23522 22756 22354 21938 21507 21058 20589 20096 |
17 | 24499 23807 23077 22304 20898 20477 21040 20584 20107  1.9603 |
18 | 24117 23421 22686 21906 20497 L1071 20629 20166 19681 15168
19 ] 23779 23080 22340 2,535 21140 20712 20264 19795 19302 18780 |
200 | 2347 22776 22033 1242 20825 20391 19938 19463 18963 18432
20 | 232100 22504 20757 20960 20540 20102 19645 19185 18657 16117 ]
2 22967 22256 21508 20707 20283 19842 L9380 18894 1830 17831
23 22747 22036 21282 20476 20050 19605 19135 18648  1BI28  175H0
24 | 2257 2083 21077 20267 19838 19390 18920 18424 17896 17330
28 22365 21649 20889 20075 19643 19192 18718 18217 17684 17110
26 22197 21479 20716 19898 19463 19000 14533 18027 17488 1.6%06 |
7 22043 2032 20558 19736 19299 18842 18361  LI81 1706 1.6MY
28 | 21900 20179 20411 19586 19147 18687 18203 17689 17138 1654
29 | 21768 21045 20275 19446 19005 18543 18055 17537 16981 1637 |
30 20646 20921 20148 19317 18874 18409 17908 17396 16835 16223 |
s0 | 20012 20038 19245 18389 17920 17484 16928 16373 15766 1.5089
60 19926 19174 18364 17480 L7001 16491 15943 13343 14673 13893
120 19105 18337 17505 16587  160B4 05843 14952 14290 13519 12539 |
= 15307 L7522 166s4 L5705 ESITY BASOF 13940 13180 12214 10000




F . Distribution {(Ct= 0.01 in the Right Tail)

Denominator Degrees of Freedom

(- I WY R IR PO

. s e ed d
[T T R

1%

sBesE ¥RNY

o

Dy
>z
==

Numerator Degraes of Freadom

10 12 15 20 24 30 a0 60 120 »
4055.8 61063 61573 62087 62346 62606 62863  6MI0 6394 63659
99.399 99.416 92433 99449 99.458 99468 9474 99.482 99491 99499
27.229 27.052 26.872 26,690 246598 26.508 26411 26316 26220 24,425
14.596 14374 L5198 14.020 L3929 13.338 13745 13.652 13558 t3.463
10051 9.8883 97322 95526 04665 93793 92012 92020 OINIS 90204
78741 77183 75590 73958 73127 72285 11432 70567 69636 68600
86201 64691 63143 61554 60743 59920  S9OB4  SH236 57373 56408
58143 56667  5SI5 53591 52793 S.981 51156 S0316 4946 48588
52565 54114 49621 48080 47290  464B6 45666 44831 43978 43108
4RBASL 47059 45581 44054 43269 42469 41653 40815 39965 39509
45303 43974 42500 40990 40209 33411 34896 D76l 36904 3e02a
42961 41553 40096 33584 37805 37008 36192 35355 14494 33608
4.1003 %9603  38I54 36646 35868 35070 34253 33413 32548 31659
39394 38001 36557 35052 34274 33476 32656 34813 30942 30040
38049 36662 35222 33T 32940 32140 34319 30471 29595 2.8684
36909 35527 34089 33587 34808 3007 30182 29330 28447 277528
3.591 3.4552 337 31615 30815 30032 29205 28148 23459 2.6530
3.5082 33706 32273 30771 29990 19185 28354 27493 16597 25660
34336 32965 3533 30031 29249 28442 L7608 26742 25839 24893
33682 32311 10880 29377 2854 27785 26947 26077 25168 2412
313098 30730 30300 28796 28010 27200 26350 25484 24568 23603
32578 31209 28719 28274 2.7438 2.6675 25831 24950 24029 2.3055
L0 30740 293N 2.7805 2.7017 246202 25355 24471 2.3542 2.2558
30681 30316 28887 27380 26591 25773 24923 24035 23100 22107
31294 29931 2802 2.6993 26203 25383 24530 23637 22696 21694
30941 29578 28150 26640 25848 25026 24170 23273 22325 21315
30618 29256 27827 24316 25522  2460% 13840 22938 21985 20965
30320 28959 27530 26017 25223 24397 23535 22629 21670 20642
30045 28085 27256 25742 24946 24118 23153 22344 21379 20342
29790 2843 27002 25487 24689 2860 22992 22079 21108 2.0062
28005 26648 25216 23689 22880 2203  L1l42 20194 19172 18047
26318 24961 23523 21978 11154 20285 19360 18363 17263 16006
24721 23363 2915 20346 19500 18600 17628 16857 15330 13805
23209 21847 20385 18783 L7908 16964 15923 1470 13248 10000




