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Question 1

A survey was conducted to check if the claim that women sleep badly after having given birth to
children. The survey covered sixty four women and the responses are as summarized in table 1.

Table 1. Summary of sleeping behavior of women with reference to time before giving birth to

after giving birth.
Number of Sleeping behavior now in comparison with before Total
children Worse ' Same Better
1 25 5 4 34
2 10 4 1 15
3 5 7 3 15
Carry out the most appropriate statistical test to check the hypothesis..
[25 marks]
Question 2
(a)
(i) Give an illustration of standard deviation of the mean [1 Mark]
(ii) Give an illustration of the variance of the mean [1 mark]
(iii) Give an illustration of Reliability coefficient [1 Mark]
(iv) Give an illustration of Standard error of the estimator [1 Markj

{b) The table below consists of computed variables from Swaziland Electricity Company (SEC).

Table 2. Summarised variables on energy efficiency from SEC.

Particulars Values

Mean of x 90

Mean of y 199

SSxx 385

SSy 2600

SS,y 19300

n-2 8

SSE 2100
(i) Calculate ,, [2 Marks]
(ii) Calculate 8y, : [2 Marks]
(iii)Comment on the strength of the relationship between x and y variables,  [5 Marks]
(iv) Carry out an appropriate test to check if the slope is not zero, [12 marks]

[25 Marks]

Question 3 '
Given that the following are body weights (kg) of year 3 Environmental Health Students: 70, 115,
55, 80, 50, 74, 65, 68, 53, and 62. '

(i) Calculate the skewness of data. [17 marks]

(i} Make comments about your answer, ‘ ' {1 mark]

(iii)Assuming that the body weights of students follow a normal distribution, what will be the

probability of getting a weight below 64 kg? [7 Marks]
o [25 Marks]



Question 4
(a) Define the following terms as applied in statistics:

(i) Parameter [1 Mark]
(ii) Probability of occurrence [1 Mark]
(iii)Discrete random variable . [t Mark]
(iv)Qualitative variable [1 Mark]
(v) Gaussian distribution [1 Mark]
(vi)Random variable ' ' [1 Mark]
{vii) Puiled variance _ [1 Mark]
(viii).Sample size : [1 Mark]
(ix). Correlation coefficient " [1 Mark]
(x). quantitative variable , {1 Mark]

(b) Table 3 below gives a summary of temperature reading in Mbabane for four weeks. -

Table 3. Temperature readings for Mbabane in month of March

Week Degrees centigrade (°C)
1 - 24
2 32
3 ' 26
4 31

(i) Establish if there is any significant difference between Mbabane temperature measurements
and a particular temperature from Piggs Peak average week measurement of 22°C.
[15 Marks]
[25 Marks]

Question 5

Both 2™ year students and 5 year students take the same course, Instrumental Methods for
Environmental Analysis II but with different codes, EHM 212 and EHS 574 respectively. The
course is taught by the same lecturer. The table (4) below show the performance of 10 students
during test 1 from both 2™ year and 5" year classes.

Table 4. Performance of 2™ year students and 5™ year students during test 1 in EHM 212 and EHS
574

Course | Scores in percentages (%)
code

EHM212 | 28 40 55 60 68 69 79 82 75 82

EHS574 | 35 48 50 58 72 76 76 79 83 95

(a) Evaluate if the performances of the students in two classes are different using the most

appropriate statistical tool. [20 Marks]
(b) Briefly explain how different values of & would alter the shape of the graph.
[5 marks]

[25 Marks]



Course EHM 300: Health Statistics formulae
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Confidence intervals for a:

A. a single population mean

Population variance known) =X + z;_q,2 6/V01

Population variance unknown, (n>30) = X + 13 _,»s/Vn

(population variance unknown)

B. Difference between two population means:

Population variances known (i.e. py - fa} = (Ry~ Xz ) + 21052 g’ + ot
—I‘l; Ny
Population variances known {i.e. - Mo} = ( Ry-Ya } + ty_gn/ s¢° + s°
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Skewness fomula (s), note that sign “s” in this context represent skewness and not standard deviation.

5= Vr;l ?zi(xi - Xavg)a
(E?:i’[xi - X:wg)z )3;2

where Xavg, denote sample mean (xX)

or
Skewness =/ n >(xi— X)° Kurtosis n} xi - X) -3

(n-19n-1 §° (m-17s*

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

A

] 2 n " n
SSE=). (Y,.— Y,-) = SST-SSR=). 7’ - bozl Y, - blzl XY
i=1 i=1 i= i
- Q:=1/2(n+1), Coefficient of variation (C.V) = s/x(100)%

Q, =3/4(n+1)

Sturges formular Width of class intervals (w) =R/k
k =1+ 3.322(logn) ‘ Range (R) = x; - Xs
Standard normal distribution Chi-square X3, = Y (fi —ﬁ.,.-)2
Z= (X. - p,)/6 fthi
Test statistics, t, = X - 1o te= X — % - te= g/sd.ﬂ
sNn \/sz/n;+s2/nz
Pulled variance
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1T SSXX

: . (2x)3x
SSXY =3, (X, - XXY, - V)= ), XY, - —= |
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]

n . n
SSXX =, (X, - X)* = 3, X7 -
=1 i=1
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STANDARD STATISTICAL TARLES

The table gives the cumulative probability

up to the standardised normal value ¢
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flﬁl-l 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 0.90 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 13.816
3 6.251 7.815 9.348 11.345 16.266
4 7.779 9,488 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 19.675  21.920 24.725 31.264

12 18.549  21.026  23.337 26.217 32.910

13 19.812 22.362  24.736 27.688 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 40.646 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 63.691 402

13.



Upper-tail Critical values of chi-square distribution with vdegrees of freedom
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Upper-tail Critical values of chi-square distribution with vdegrees of freedom
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Probability less than the critical wvalue
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438
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TABLE B: +-DISTRIBUTION CRITICAL VALUES

Tial probability p
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1] 1000 1376 1Le63 3478 €314 1270 1589 3182 6366 1273 31R3 6366

2] 816 1061 1386 1885 2920 4303 4349 6565 0925 1400 2233 316D

1] 765 978 1250 168 2353 3132 3482 4541 5Bl 7483 021 12¢

41 241 941 L1900 L5323 2776 2999 3747 4404 0 35, 7173 RS10

s| a2y 920 1156 1476 2015 2571 2757 3365 4032 4T3 5393 6369

§1 M8 505 1134 144D 1543 2447 2612 3043 3707 4317, 5208 5959

7] 11 96 LIS 1415 LB9S 2365 2517 2998 3499 4029 4785 5408

81706 882 1308 1397 1860, 2306 2445 189¢- 3355 3833 4501 5041

9| 703 383 L1000 1383 1833 2262 2398 282F 3250 3690 4297 4TBL

0| .00 A79 1083 1372 181z 2228 1359 2764 3169 3581 4144 45T

11} 697 576 1088 1353 1796 2201 2328 2718 2106 3497 4025 4437
IZ) 695 873 1083 135 L7EL 2379 2303 2681 3055 34mM 3930 4318
13 604 870 1079 1350 1711 21600 22682 ;2650 30120 3372 3852 4221

4] 692 CS69 1076 LM5 L7610 2145 2264 2624 2577 3326 1987 4040

15| 691 386 LOM 1340 LTS 231 2349 2602 2047 3286 3733 4073
TI6 | 490 865 LOTL 1337 1746 2120 2235 2385 2821 3252 3686 4015
17] 689 363 106 1333 L1740 2110 2234 2567 2898 3222 3646 3965
18| 688 862  LO7 1330 173 2001 224 2852 2878 3097 3L 3942
19| 688 861 1066 1338 1729 2093 2208 2539 2861 3474 3579 3883
20 ) 687 860 1064 1535 1725 2086 2197 2518 2345 3051 3552 3350
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0% 60% Om B0% 90Wm  U5% 9A% 9%8%  99%  995% 99.8% 999%

Confidencs level C




F - Distribution {ct= 0.05 in the Right Tail)

Denominator Degreas of Freadom
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F - Distribution {Qt = 0.01 in the Right Tail)

Denominator Degrees of Freedom
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