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Question 1.( 10 points)

1.1 What statistic would you use if you had three normally distributed
independent variables, one dichotomous independent variable and one
normally distributed dependent variable? ( 5 points)

1.2. Write a research question and corresponding hypotheses regarding variables
of interest to you .Is it an associational, difference or descriptive?

( 5 points)
Question 2 (35points)

An experiment was conducted in RBD to study the comparative of fodder
sorghum under rain fed conditions. The rearranged data are given below:
Green matter yield of sorghum, kg/plot

variety Replication

I II 111 v
African 22 25 39 33
Tall
Co-11 29 30 35 29
FS-1 28 24 32 28
K-7 47 40 42 32
Co-24 28 20 21 31

2.1 Write the statistical model for this experiment. (5 Points)
2.2 Write appropriate hypotheses 'for the F tests. . (10 Points)
2.3 Construct ANOVA table including the CV. (10 points)

2.4 Interpret the results. (10 points)
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Question 3. (20 points)

Study the following output of a given data in which the dependent variable
reading score related to gender, type of school, writing score, science score and
math score. '

31 Is gender a factor for reading score?. ( 5 points)
3.2 Is writing Score a factor for reading score? ( 5 points)

3.3 Write a multiple regression model for the given data? ( 5 points)

3.4 Explain the meaning of the coefficient of math score 0.366? ( 5 points)

Unstandar Standardiz . t Sig.
dized ed
Coefficient " Coefficient
s , s
Model B Std. Error Beta
1 (Constant) 4.811 3.452 1.394 .165
GENDER -1.583 1.103 -.077 -1.435 .153
type of .125 1.362 .004 .092 .927
school
writing .283 077 .261 3.677 .000
score
science .270 .070 .260 3.833 .000
score

math score .366 075 334 4.865 .000
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Question 4. (25 points)

4.1 What statistic would you use if you want to decide statistically significant
relationship between two nominal variables ? ( 2 points)

4.2 The following data shows a survey conducted at Manzini whether the
selection of snacks purchased dependent of the gender of the
consumer or not. Test at 1% level of significant.

O

S n ack
gender Hot dog peanuts popcorn
Male 12 21 19
female 13 8 25
State the hypotheses ( 5 points)
Find the critical value ( 5 points)
Compute the test value. ( 8 points)
Interpret your finding. " ( 5 points)

Question 5 .( 10 points)

Choose the correct answer

5.1 Mann Whitney U test provides a non parametric alternative to the
a. Single sample t-test.
b. Independent measures t-test

c. repeated measures t-test

d. Pearson correlation coefficient

5.2 Wilcoxon signed rank test provides a non parametric alternative to the
a. Independent measures t-test
b. paired sample t-test
c. Pearson correlation coefficient
d. Single sample t-test

END OF PAPER
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APPENDIX Ir Distribution of ¢

Level of significonce for ane-lailed (est

df 1 .05 o250 o0 -bos .Doos
- Level of significance for tywo-foiled feaf
20 Jo s, 52 01 - o1
1 3.018 6314 12.706 J1.42) BJ1.B57 636.519
z 1.886 2420 4303 6965 yuz5 31508
3 1.638 2.153 3.182 1511 5841 12841
- 4 © 1533 2132 - 2776 2747 4604 ° B.610
5 1.476 2015 2571 1365 4032 6.859
6 1.440 1943 2447 3143 707 $.859
7 1415 1885 2.365 2998 J.4yg 5.40s
B 1:397 1.560 2.306 2 896 1ass 5.041
g 1383 . 14312 -2.952 2.43) 3250 . 4.781
10 1372 1812, -2 278 2761 1169 4587
11 1.363 1796 2901 2718 2106 4.437
12 1356 1.782 2.179 2 68l 3055 4018
13 1.350 1771 2.160 2650 .- 3012 4221 .
14 1345, 1.761 2145 7 624 2977 4140
15 1.341 4.753 213 T 2eme 2947 - 4073
16 1337 . L7146 2120 2583 2921 . 4015 .
17 1333, L740 A | 2567 2 898 A5
18 133p LT3 - 210} 2 552 2 HTB 1922
19 1.32% 1.729 2.3 25 |, 286l 1853
20 1328 1.725 2 OHE 2 521 2 B45- 3.85D0
21 1373 1721 2o80 ! 25]% 2 831 3819
22 13231 L7317 2.074 2 508 . 2B19 3792
23 131y T LT 2063 2 500 2 Bo7 3757
- 24 _1ms 1711 2064 @ 24w 2.797 1745
25 1.316 1.708 2060 . Z4BS 2787 1725
26 1315 1.706 2.056 2479 2.779 3707
77 1314 1.703 2052 2473 2771 2.590
28 1313 1.701 2048 2467 2763 3.674
2y 1311 1.8 2045 2962 2756 3.559
3o 1310 1.697 242 ZAS57 2750 1.646
40 1.300 1684 2021 - 2423 27 3551
50 1206 - 1671 . 2000 2.390° 2.660 3460
120° 1.289 1.658 . 1oBo 2358 2617 3473
= 1.982 1.645 1.960 7326 2576 3291

Abnd:éd from R_ A. Fisher and F. Yaics, Sjmi.rl:nﬂ Tablcs for ﬂmlnpral A:nrnhurnl and Aedi-

ool Rexenrch, 6ih ud. {London: Lonpman, 1974), wah. 111, Usal hr pcnnusmn nl' thc amhors and .
Lonpman Gromp Lid. .




Chi-square Distribution Table

d.f 995 99 975 95 9 A 05 025 A1
1 0.00  0.00 .00 0.00 0.02 2.71 3.54 5.02 6.63
2 0.01 .02 0.05 0.10 0.21 .61 5.99 T.3% 9.21
31 007  0.l1 0.22 0.35 0.58 6.25 T.81 9,35 11.34
4 0.21 0.30 048 071 1.06 778 09.49 11.14 13.28
D 0.41 0.55 0.83 1.15 1.61 9.24 11.07 12.83 15.09
6 0.68  0.87 1.24 1.64 2.20 10.64 12.59 14.45 16.81
T 0.99 1.24 1.69 217  2.83 12.02 14.07 16.01 18,48
b 1.34 1.65 2.18 273 349 13.36 1551 17.53 203.09
9 .73 2.109 270 3.33 1.17 14.68 16.92 19.02 21.67

107 2,16 256 3256 394 4.87 15.99 18.31 2048 23.2]
11 2.60  3.05 3.82 457 558 17.28 19.65 21.92 24.72
12 3.07  3.57 4.40 523 630 18,55 21.03 23.34 26.22
13 307 411 n.01 .89 7.04 19.81] 22.36 214.74 27.69
14 14.07  1.66 5.63 60T 7.79 21.06 23.68 26,12 29.14
15 4.60 523 6.26 7.26 8.5 2231 25,00 27.49 30.58
16 5H14 581 6.91 796 931 23.54 26.30 2850 32.00
171 550 G4l ThH6 867 10.09 247727059 30,19 3341
18] 626 7.01 8.23 939  10.86 2599 28.87 31.53 34.8]
191 6.84 7.63 891 1012 11.65 27.20 30.14 32.85 36.19
20 743 0 8260 959 losh 1244 28.4] 31.41 AT 3757
22 8640 954 1098 1234 1404 30.51 33.92 36.75 40.29
24 989 10.86 1240 1385 15.66 33.20 36.42 39.36 42,95
26 { 11,16 1220 1384 1538 1729 35.56 RES 11.92 5.64
281 12,460 13.56 1531 1693 1894 37.92 11.54 41,46 48,25
30 1 13.79 1495 1679 1849 20060  40.26 4377 46.98 H.89
32 11513 16.36 1829 2007 2227 1258 46,19 49043 53.49
411650 1779 19.81 0 21.66  23.95 4490 45.61) 51.97 56.06
38 1 19.29 20,68 22.-8 2488 27 45.51 5338 56,90 G1.16
42 1 22,14 23,65  26.00 2514 30.77. 5409 ns.12 61.78 66.2]
46 | 25,04 26.66  29.16 3144 3422 8,64 62.83 6G.62 71.20
50 | 27.99  20.71 3236 3476 37.69 63.17  67.50 T1L42 . 76.15
5h | 3L.73 3357 3640 3396 4206 68.8D 73.31 Tr.A8 82,29
60 | 3503 3748 4048 1319 16,46 T4.40 79.08 83.30 88.38
65 | 39.38 4144 4460 4T45 0 H0.8K .07 8482 80018 9442
T 43.28 4544 4876 5174 5533 85,53 90.03 9042 100.43
Thp 4721 4948 5294 56.05 5079 91.06 096.22  100.84 106,39
N0 | 5LIT 5354 571D 6039 6428 9658 10Llss 106.G3 0 112,33
KH P AhT 5T.63 0 6139 647 68.Ts 0 JRON 0 MOTSH2 0 112,39 11824
90 | 5920 61.75 6560 6913 T3.20 10757 11305 1ls 4 12412
05 1 63.25 6590 6992 7352 TE.S2 0 11304 1185 12886 12997
100 1 67.33  70.06 7422 7793 82360 1IRL60 12434 129.56 dh.8l
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Abpendix V A ‘ {)/\

95th Percentile Values
for the F Distribution
(»: degrees of freedom in numerator)
(v, degrees of freedom in denominator)

|l 1|23 |4|{5|6 | 7| 8[| 9 101215 [20]| 24 30| 40| 60]120{ =

1 | 161|200 | 216 | 225 | 230 | 234 | 237 | 239 | 241 | 242 | 244 | 246 | 248 | 249 | 250 | 251 | 252 | 253 | 254

2 |185)19.0/19.2]/19.2}19.3/19.3 |19.4|19.4[19:4{19.4]19.4]/19.4/19.4/19.5/19.519.5|19.5|19.5 [19.5

3 {104 |9.55(9.289.12|9.01 |8.94 |8.89 |8.85 [8.41|8.79 |8.74 | 8.70 | 8.66 | 8.64 | 8.62 | 8.59]8.57| 8.55 |8.53

4 | 7.71|6.94|6.59 |6.39 | 6.26 | 6.16 | 6.09 | 6.04 | 6.00 | 5.96 | 5.91 | 5.86 | 5.80 | 577 5.75 | 5.72 | 5.69| 5.66 | 5.63

5 | 6.61|5.795.41 |5.19|5.05|4.95 [4.88 |4.82 (4.77 [4.74 [4.68 [ 4.62 4.56 | 4.53 | 4.50 { 4.46 | 4.43| 4.40 [4.37

6 | 5.99]5.14|4.76(1.53| 4.39 | 4.28 [4.21 [ 4.15 | 4.10 | 4.06 {4.00 | 3.94 | 3.87|3.84|3.81 [3.77|3.74| 3.70 | 3.67
7 | 5.59|274|4.35|4.12|3.97|3.87 [3.79|3.73 | 3.68 | 3.64 |3.57 | 3.51 | 3.44 (3.1 3.38 | 3.34| 3.30| 3.27 323

8 |5.32|4.46(4.07|384 369|358 350 (3.44|3.90 (335 [3.28 [2.22(3.5|3.12|3.08 3.04{2.01] 297|203
9- | 5.12|4.26 |3.86 |3.63 | 3.48 | 3.37 | 3.29 | 3.23 | 318 |3.14 |3.07 | 3.01 | 2.94 | 2.90 | 2.86 | 2.83 | 2.79| 2.75 | 2.711
10 | 4.96|4103.71|3.48|3.33|3.22 |3.14|3.07|3.02 [2.98 |2.91 | 2.85| 2.77 | 274 | 2.70 {2.66 | 2.62 | 2.58 | 2.54
11 | 4.84|3.983.59 |3.36 | 3.20 | 3.09 | 3.01 | 2.95 | 2.90 {2.85 |2.79 | 2.72| 2.65 | 2.61 | 2.57 | 2.568 | 2.49 | 2.45 | 2.40
12 | 4.75|3.893.49 |3.26 [ 3.11 | 3.00 | 2.91 | 2.85 | 2.80 | 2.75 | 2.69 [ 2.62 | 2.54 | 2.51 | 2.47 | 2.43 | 2.38| 2.34 | 2.30
13 | 4.673.81|3.413.18|3.03]|2.92 [2.83 [2.77 | 2.71 | 2.67 |2.60 | 2.53 | 2.46 | 2.42 | 2.38 | 2.34| 2.30 | 2.25 | 2.21
14 |4.60{3.74|3.34 |3.11 | 296 | 2.85 | 2.76 | 2.70 | 2.65 | 2.60 | 2.53 | 2.46 | 2.39 | 2.35 | 2.31 | 2.27( 2.22| 2.18 |2.13
15 | 4.54|3.68|3.29|3.06|2.90 | 2.79 | 2.71 | 2.64 | 2.59 | 2.54 | 2.48 | 2.40 | 2.33 | 2.29 | 2.25 | 2.20 | 2.16 | 2.11 | 2.07
16 |4.493.63{3.24 |3.01 (2.85|2.74 [ 2.66 | 2.59 | 2.54 |2.49 |2.42 [2.35 | 2.28 |2.24{2.19 |215{2.11 | 2.06 | 2.01
17 | 4.45|359|3.20 |2.96 (2.81 | 2.70 [ 2.61 | 2.55 | 2.49 | 2.45 |2.38 | 2.31 | 2.23 | 2.19 | 2.15 | 2.10 | 2.06 | 2.01 | 1.96
18 [441[355|3.16|2.93|277|2.66|258|2.51|2.46|2.41 |2.34 |2.27|219|2.15|2.11 | 2.06 | 2.02|1.97 [ 1.92
19 |4.38(352|3.13|2.90|2.74|2.63 |2.54|2.48|2.42|2.38 |2.31 |2.23 | 2.16 |2.112.07 | 2.03 | 1.98|1.93 | 1.88
20 |4.35/3.4913.10|2.87|2.71 | 2.60 |2.51 | 2.45| 2.39 [2.35 [2.28 |2.20 | 2.12 | 2.08 | 2.04 [1.99 | 1.95] 1.90 {1.84
21 | 4.32|3.47|3.07|2.84|2.68|2.57|2.49 |2.42|2.37|2.32 | 225218210 |2.05 | 2.01 |1.96 | 1.92| 1.87 | 1.81
22 | 4.3013.44|3.05|2.82 |2.66|2.55 |2.46 240 |2.34|2.30 (2.23|2.15 | 2.072.03| 1.98 {1.94/1.89|1.84 |1.78
23 |4.28(3.4213.03|2.80 | 264|253 |2.44|237|2.32{2.27 |2.20 {213 | 2.05 |2.01{1.96 |1.91 | 1.86 | 1.81 |1.76
24 |4.26)3.40|3.01|2.78 | 2.62| 2.51 | 2.42 | 2.36 | 2.30 | 2.25 [2.18 |2.11 | 2.03 |1.981.94 {1.89 | 1.84 1.79 | 1.73
25 | 4.2413.39|2.99|2.76|2.60|2.49 |2.40 (234|228 |2.24 |2.16 |2.09 | 2.01 [1.96|1.92 |1.87 | 1.82| 1.77 | 1.7
26 |4.2313.37|2.98 |2.74 |2.59 [ 2.47|2.39 |2.32 | 2.27 [2.22 |2.15 |2.07 | 1.99 |1.95|1.90 {1.85 | 1.80 { 1.75 {1.69
27 |4.21{3.35|2.96|2.73 | 2.57(2.46 | 2.37(2.31 | 2.25(2.20 (2.13 {2.06 | 1.97 |1.93 | 1.88 | 1.84 | 1.79{ 1.73 | 1.67
28 |4.20(3.34)|2.95|2.71 |2.56| 2.45 [2.36[2.20 | 2.24 | 2.19 | 2.12 | 2.04 | 1.96 |1.91 { 1.87 { 1.82 | 1.77| 1.71 {1.65
29 {4.183.33)293|2.70 |2.65 | 2.43 | 2.35 | 2.28 | 2.22 | 2.18 | 2.10 | 2.03 [ 1.94 {1.90 | 1.85 | 1.81 | 1.75|1.70 | 1.64
30 |4.17(3.32|2.92|2.69 253|242 (233|227|2.21|216|2.09 |2.01 |1.93 {1.89|1.84 [1.79|1.74|1.68 |1.62
40 {4.08{323|2.84|2.61|245|2.34|225|218|2.12|2.08|2.00 [1.92]1.84 [1.79/1.74 [1.69|1.64 | 1.58 | 1.51
60 | 4.00]3.15]2.76|2.53 | 2.37|2.25|2.17|2.10| 2.04|1.99|1.92 | 1.84 | 1.75 [1.70 | 1.65 | 1.59 | 1.53 | 1.47 [ 1.39
120 |3.92|3.07|2.68|2.452.29]|218|2.09|2.02|1.96]1.91|1.83 |1.75|1.66 [1.61| 1.55|1.50 | 1.43|1.35 | 1.25
= |384{3.00/260{237|2.21|210|2.01|1.94|1.88|1.83|1.75 [1.67|1.57 |1.52|1.461.39|1.32|1.22|1.00

Source: E. S. Pearson and H. O. Hartley, Biometrika Tables for Statisticians, Vol. 2 (1972), Table 5, page 178, by permission.
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~Appendix VI

99th Percentile Values
for the F Distribution
(v, degrees of freedom in numerator)

{v, degrees of freedom in denominator)
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120

4052
98.5
34.1
e
21.2
16.3
13.7
122
11.3
10.6
10.0
9.65
9.33
9.07
8.86
8.68
8.53
8.40
8.29
8.18
8.10
8.02
7.95
7.88
7.82
797
712
7.68
7.64
7.60
7.56
7.31
7.08
6.85
6.63

5000
99.0
30.8
18.0
133
10.9

-9.55

8.65
8.02
756
721
6.93
6.70
6.51
6.36
6.23
6.11
6.01
5.93
5.85
5.78
5.72
5.66
5.61
5.57
5.53
5.49
5.45
542
5.39
5.18
498
479
461

5403
99.2
29.5
T
16.7
121
9.78
8.45
7.59
6.99
6:55
6.22
5.95
5.74
5.56
5.42
5.29
5.19
5.09
5.01
4.94

487
482
476
472
468
464
4.60
45T
4.54
451
43
413
3.95
378

5625
99.2
28.7
16.0
114
9.15
7.85
7.01
6.42
5.99
5.67
5.41
5.21
5.04
489
AT
4.67
458
450
443
437
431
426
422
418
414
411
4.07
404
402
3.83
3.65
3.48
3.32

5764
99.3
28.2
15.5
11.0
8.75
7.46
6.63
6.06
5.64
5.32
5.06
4.86
4.70
4.56
444
4.34
4.25
417
410
4.04
3.99
3.94
3.90
3.86
3.82

3.78

3.75
3.73
3.70
3.51
3.34
3.17
3.02

5859
99.3
27.9
15.2
10.7

-8.47

7.19
6.37
5.80
5.39
5.07
482
462
4.46
432
420
410
401
3.94
3.87
3.81
3.76
3.71
3.67
3.63
3.59
3.56
3.53
3.50
3.47
3.29
312
2.96
2.80

5928
99.4
277
15.0
105
8.26
6.99
6.18
5.61
5.20
4.89
4.64
4.44

414
4.03
3.93
3.84
3.77
3.70
3.64
3.59
3.54
3.50
3.46
3.42
3.39
3.36
3.38
3.30
312
2.95
2.79
2.64

5981] 6023 6356

99.4 {99.4
27.3 272
147|145
10.2 |101
7.98 | 7.87
6.72 | 6.62
5.91 | 5.81
5.35 | 5.26
494|485
463 |4.54
4.39 {4.30
419 |4.10
403 |3.94
3.89 |3.80
378 |3.69
3.68 |3.59
3.60 | 3.51
3.52 |3.43
3.46 |3.37
3.40 |3.31
3.35 | 3.26
3.30 |3.21
3.26 |3.17
3.22 [3.13
318 |3.09
3.15 |3.06
312 |3.03
3.09 |3.00
3.07 |2.98
2.89 [2.80
272 |2.63
256 | 2.47
241 [2.32

6106
99.4
27.1
14.4
9.89
7.72
6.47
5.67
5.11
an
4.40
416
396
3.80
3.67
3.55
3.46
3.37
3.30
3.23
317
312
3.07
3.03
2.99
2.96
293
2.90
287
2.84
2.66
2.50
2.34
218

6157
99.4
26.9
14.2
9.72
7.56
6.31
5.52
4.96
4.56
4.25
401
3.82
3.66
3.52
3.4
3.31
3.23
3.15
3.09
3.03
2.98
293
2.89
2.85
2.82
2.78
2.75
2.73
2.70
2.52
2.35
219
2.04

6208
99.4
26.7
14.0
9.55
7.40

6.16

536
481
441
410
3.86
3.66
3.51
3.37
3.26
316
3.08
3.00
294
2.88
283
278
274
270
2.66
2.63
2.60
2.57
2.55
2.37
2.20
2.03
1.88

6235
99.5
26.6
139
9.47
7.31
6.07
5.28
4.73
433
4.02
3.78
3.59
3.43
3.29
3.18
3.08
3.00
2.92
2.86
2.80
2.75
270
2.66
2.62
2.58
2,55
2.52
2.49
2.47
2.29
212
1.95
1.79

6261
99.5
26.5
138
9.38
7.23
5.99
520
4.65
4.25
3.94
3.70
3.51
3.35
3.21
310
3.00
2.92
2.84
2.78
2.72
2.67
2.62
2.58
2.54
2.50
2.47
2.44
2.41
2.39
2.20
2.03
1.86
1.70

6287
99.5
26.4
13.7
9.29

7.14
5.91

512

4.57
4.17
3.86

3.62

3.43

3.27
313
3.02
2.92
2.84
2.76
2.69
2.64

2.58 ]

2.54
2.49
2.45
242
2.38
2.35
233
2.30
211
1.94
1.76
1.59

6313
99.5
26.3
13.7
9.20
7.06
5.82

5.03 1

4.48
4.08
3.78
3.54
3.34
3.18
3.05
2.93
283
2.75
2.67
2.61
2.55
2.50
245
2.40
2.36
2.33
2.29
2.26
2.23
221
2.02
1.84
1.66
1.47

6339
995
26.2
136
9.11
6.97
5.74
4.95
4.40
4.00
3.69
3.45
3.25

"3.09

2.96
2.84
2.75
2.66
2.58
2.52
2.46
2.40
2.35
231
2.27
2.23
2.20
217
2.14
211
1.92
1.73
1.53
1.32

6366
99.5
26.1
135
9.02
6.88
5.65
486
431
3.91
3.60
3.36
3.17
3.00
2.87
2.75
2.65
2.57
2.49
242
236
231
2.26
2.21
217
213
210
2.06
2.03
2.01
1.80
1.60
1.38
1.00

Source: E. S. Pearson and H. O. Hartley, Biometrika Tables for Statisticians, Yol. 2 (1972), Table 5, page 180, by pcﬁnission. ’
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