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Question1: Multiple Choice: For each item, circle the one letter corresponding to the
choice that best completes/answers that item. (20 MARKS)

1.1..If two means are being compared by using the t-test, and each mean is the mean
of 10 observations, the degrees of freedom for finding the table tis/are:
a. 20 :
b. 18
c.19
d7
e 16 _
1.2.Repetition of treatments for the purpose of estimating variation is referred to as:
a. Blocking
b. Randomization
¢. Transcription
d. Replication

1.3. Prof. Dlamini gets a cv of 11.5% in his experiments and others doing similar
experiments usually get a cv of about 8%. This indicates that the experimental
precision in Prof. Dlamini’s experiments is:

a. greater than the precision of the other experimenters
b. lessthan the precision of the other experimenters

c. the same as the precision of the other experimenters
d. none of the above

1.4 The mann-Whitney U test is the non-parametric equivalent of;
a. paired t-test
b .unpaired t-test .
c.one-way ANOVA
d .none of the above.. ‘

1.5 Which of the following is not true about the use of Chi-Square?
a. Testing existence of linear relationship between two variables.:
b. Testing the goodness of fit to an expected ratio.
c. Testing independence in contingency table.
d. All
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Question2

2.1 Based on field experiments, a new variety of green gram is expected to give
anyield of 11 quintals per hectare. The variety was tested on 10 randomly
_selected farmer’s fields. The yields (quintal /hectare) were recorded as

11.3, 12,6, 13.7, 10.0, 13.7,
12, 114, 12, 12.6 and 13.1.
Do the results conform to the expectation? why? (15 MARKS)

2.2 Define and write the corresponding model of the following designs.

2.2.1 Completely randomized design (CRD) (5 MARKS)
2.2.2 Randomized complete block design (RCBD) (5 MARKS)
Question3

An experiment was conducted to study the effect of 4 level of nitrogen on yield of
paddy . The four levels of nitrogen were.
No application of nitrogen (T1)
20 kg nitrogen per hectare (Tz)
70 kg nitrogen per hectare (Ts)
100 kg nitrogen per hectare (T4)
The yield of grain in kg per plot are shown in the following table.

T1 T2 Ts Ty
39 56 67 87
54 52 58 69
44 60 65 66
33 57 58 67
27 56 61 70 Grand total
Total
3.1Compute the correction factor(CF) _ (5 MARKS)
3. 2.Compute the treatment (or group) sum of squares. (5 MARKS)
3.3. Compute the error sum of square. (5 MARKS)

3. 4.Constract the corresponding ANOVA table and interpret the result.
{15MARKS)

\\\\\
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Question 4
A study was conducted to determine the relationship between a
person’s monthly income in dollars and the number of meals that a

person eats away from home per month.

Income | 500 1200 1500 }945 850 400 540
X

Meals |8 12 16 10 9 3 7

Analyze the result using the following steps?

a. Compute the value of the correlation coefficient?

b. State the hypotheses

c. Find the critical value.

d. Compute the test value.

e. Make the decision.

f. Summarize the result and find the regression line if r is significant?

(25 MARKS)




732  Appendix Tables

Source: Donald B. Owen, Handbook of Statistics Tables, The Chi-Sqi.larc Distribution Table, © 1962 by
Addison-Wesley Publishing Company, Inc. Copyright renewal © 1990. Reprinted by permission of
Pearson Education, Inc. :
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« Appendix V

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

we] 1|23 |{4|5 |6 | 7| 8|9 10|12]15|2]24]|30]4]60]|120]
1 | 161|200 | 216 | 225 | 230 | 234 | 237 | 239 | 241 | 242 | 244 | 246 | 248 | 249 | 250 | 251 | 252 | 253 | 254
2 |18.5/19.019.2|19.2|19.3|19.3 |19.4|19.4 [19:419.4 [19.4|19.4| 19.4 [19.5|19.5 |19.5|19.5| 19.5 [19.5
3 |10.19.56(9.2819.12|9.01|8.94 |8.89 [8.85|8.818.79 |8.74|8.70 | 8.66 | 8.64| 8.62|8.5918.57| 8.55 | 8.53
4 | 7.71|6.946.59 |6.39 | 6.26 | 6.16 | 6.09 | 6.04 | 6.00 | 5.96 | 5.91 | 5.86 | 5.80 | 5.77 | 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 | 4.48| 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| 174|435 |4.12|3.97|3.87 |3.79|3.73 | 3.68 | 3.64 | 3.57| 3.51 | 3.44|3.41| 3.38 | 3.34 | 3.30| 3.27 | 3.23
8 | 5.32|4.46|4.07|3.84|3.69]3.58 |3.50 [3.44|3.39 [3.35 |3.28 [3.22|3.15|3.12{ 3.08 | 3.04 | 5.01| 2.97 | 2.3
9- | 5.12|4.26|3.86 | 3.63 | 3.48|3.37 {3.29 |3.233.18 |3.14 |3.07 | 3.01 | 2.94 |2.90 | 2.86 | 2.83 | 2.79 | 2.75 | 2.11
10 | 4.96(4.10|3.71|3.48 | 3.33 | 3.22 | 3.14 |3.07|3.02 | 2.98 | 2.91 | 2.85 | 2.77 | 2.74 | 2.70 | 2.66 | 2.62 | 2.58 | 2.54
11 |4.84/3.98)3.59|3.363.20|3.09 | 3.01 |2.95 | 2.90 |2.85 |2.79 | 2.72 | 2.65 | 2.61 | 2.57 | 2.68 | 2.49 | 2.45 |2.40
12 |4.75|3.89 (3.49 [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 | 4.67[3.813.41(3.18|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 |4.603.74|3.34|3.11|2.96 | 2.85 | 2.76 | 2.70 | 2.65 | 2.60 | 2.563 | 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 |4.49)|3.63|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 | 2.15 | 2.11 | 2.06 [2.01 |
17 | 4.46|3.59|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 |4.41|3.55|3.16 |2.93|2.77| 2.66 | 2.58 | 2.561 | 2.46 | 2.41 | 2.34 | 2.27 [ 219 | 2.15| 2.11 | 2.06 | 2.02] 1.97 | 1.92
19 |4.38(3.52|3.13|2.90 |2.74 | 2.63 | 2.54 2.8 2.42 [2.38 [2.31 | 2.23 | 2.16 | 2.11| 2.07| 2.03 | 1.98{ 1.93 | 1.88
20 |4.35|3.49|3.10 |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| 257|249 |2.4212.37| 2.32 | 2.25 [2.18 | 2.10 | 2.05 | 2.01 | 1.96 | 1.92| 1.87 | 1.81
. 22 | 4.30(3.44/3.05 | 2.82 | 2.66| 2,65 [ 2.46 | 2.40 | 2.34 | 2.30 |2.23 |2.15 | 2.07 2.03| 1.98 | 1.94 | 1.89 | 1.84 | 1.78
23 |4.283.423.03|2.80 |2.64|2.53 [2.44 |2.37|2.32 | 2.27 |2.20 |2.13 | 2.05 [2.01 [ 1.96 | 1.91 | 1.86 | 1.81 {1.76
24 |4.263.403.01|2.78 | 2.62| 2.51 | 2.42 | 2.36 | 2.30 | 2.25 |2.18 |2.11 | 2.03 |1.98 [ 1.94| 1.89 | 1.84| 1.79 [ 1.73
25 |4.243.39)2.99 |2.76|2.60| 249 | 2.40 | 2.34 | 2.28 | 2.24 [ 2.16 | 2.09 | 2.01 [1.96 [1.92 | 1.87 | 1.82| 1.77 |1.71
26 |4.23(3.37|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 | 4.18(3.33)|2.93|2.70 |2.55 | 2.43 | 2.35 | 2.28 | 2.22| 2.18 | 2.10 | 2.08 | 1.94 |1.90 | 1.85 | 1.81 | 1.75 | 1.70 | 1.64
30 |4.17/3.32|2.92 (269 |2.63| 2.42|2.33|2.27 | 2.21 | 2.16 [2.09 [2.01 | 1.93 |1.89 | 1.84 | 1.79 | 1.74 | 1.68 | 1.62
40 | 4.08)3.23|2.84 | 2.61 |245|2.34 | 2.25 | 2.18 [ 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 | 2.63 | 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|2.45|2.29]2.18(2.09)2.02|1.96|1.91|1.83|1.75 | 1.66 |1.61|1.55{1.50 | 1.43| 1.85 [1.25
= | 3.84]3.00(2.60(2.37|2.21|210|2.01|1.94|1.88|1.83}1.75 |1.67|1.57 [1.52|1.46|1.39 | 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.




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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4052
98.5

34.1
—
21.2
16.3

13.7
122
113
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

177
1.12
7.68

7.64

7.60
7.56
7.31

7.08
6.85
6.63

5000
99.0
30.8
18.0

13.3

10.9

9.55
8.65
8.02
7.56
7.21
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
5.42
5.39
5.18
4.98
479
4.61

5403
99.2
29.5
T
16.7
121
9.78
8.45
7.69
6.99
6.55
6.22
5.95
5.74
5.56
5.42
5.29
5.19
5.09
5.01
4.94

4.87
4.82
4.76
4.72
4.68
4.64
4.60
4.57
4,54
4.51
4.31
413
3.95
3.78

5625
99.2
28.7
16.0

11.4

9.15

7.85
7.01

6.42
5.99
5.67
5.41

5.21

5.04
4.89
477
467
4.58
4.50
443
437
431

426
4.22
418

4.14
411

4.07
4.04
4.02
3.83
3.65
3.48
3.32

5764
99.3
28.2
155
11.0
8.75
7.46
6.63
6.06
5.64
5.32

5.06

4.86
4.70
4.56
4.44
434
4.25
417
4.10
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

199.3

27.9
15.2
10.7

.8.47

719
6.37
5.80
5.39
5.07
4.82
4.62
4.46
4.32
4.20
4.10
4.01
3.94
3.87

3.81.

3.76
3.1
3.67
3.63
3.59

3.56 |

3.63
3.50
3.47
3.29
3.12
2.96
2.80

3.46

5928
99.4
2.1
15.0
10.5
8.26
6.99
6.18
5.61
5.20
4.89
4.64
4.44
4.28
4.14
4.03
3.93
3.84
3.1
3.70
3.64
3.59
3.54
3.50

3.42
3.39
3.36
3.33
3.30
3.12
2.95
2.79
2.64

5981
99.4
21.5
14.8
10.3
8.10
6.84
6.03
5.47
5.06
474
4.50
430
414
4.00
3.89
3.79
3.7
3.63
3.56
3.51
3.45
3.41
3.36
3.32
3.29
3.26
3.23
3.20
317
2.99
2.82
2.66
2.51

6023|6056
99.4 | 99.4
27.3 |27.2
147|145
10.2 |10.1
7.98 | 7.87
6.72 | 6.62
591 |5.81
5.35 |5.26
494 |4.85
4.63 |4.54
4.39 | 4.30
419 [4.10
4.03 |3.94
3.89 |3.80
378 | 3.69
3.68 | 3.59
3.60 | 3.51
3.62 [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
3.12 |3.03
3.09 | 3.00
3.07 |2.98
2.89 | 2.80
2.72 | 2.63
2.56 | 2.47
2.41 |2.32

6106
99.4
27.1
14.4
9.89
.72
6.47
5.67
5.11
4.71
4.40
4.16
3.96
3.80
3.67
3.65
3.46
3.37
3.30
3.23
3.17
3.12
3.07
3.03
2.99
2.96
2.93
2.90
2.87
2.84
2.66
2.50
2.34
2.18

6157
99.4
26.9
14.2
9.72
7.56
6.31
5.52
4.96
4.56
4.25
4.01
3.82
3.66
3.52
3.41
3.31
3.23
3.15
3.09
3.03
2.98
2.93
2.89
2.85
2.82
2.78
2.75

2.13

2.70
2.52
2.35
2.19
2.04

6209
99.4
26.7
14.0
9.55
7.40

6.16

5.36
4.81
4.41
4.10
3.86

‘3.66

3.51
3.37
3.26
3.16
3.08
3.00
2.94
2.88
2.83
2.78
2.74
2.70
2.66
2.63
2.60
2.57
2.55
2.37
2.20
2.03
1.88

6235
99.5
26.6
13.9
9.47
7.81
6.07
5.28
4.73
4.33
4.02
3.78
3.59
3.43
3.29
318
3.08
3.00
2.92
2.86
2.80
2.75
2.70
2.66
2.62
2.58
2.66
2.52
2.49
247
2.29
2.12
1.95
1.79

6261
99.5
26.5
138
9.38
7.23
5.99
5.20
4.65
425
3.94
3.70
3.51
3.35
3.21
3.10
3.00
2.92
2.84
2.78
2.72

'2.67

2.62
2.58
2.54
2.50
247
244
241
2.39
2.20
2.03
1.86
1.70

1 1.94

6287
99.5
26.4
137
9.29
7.14
5.91
b.12
4.57
417
3.86
3.62
3.43
3.27
313
3.02
2.92
2.84
2.76
2.69
2.64
2.58 1
2.64
2.49
2.45
2.42
2.38
2.35
2.33
2.30
211

176
1.59

6313
99.5
26.3
13.7
9.20
7.06
5.82
5.08
448
4.08
3.78
3.54
3.34
3.18
3.05
2.93
2.83
2.75
2.67
2.61
2.55
2.50
2.45
2.40
2.36
2.33
2.29
2.26
2.23
2.21
2.02
1.84
1.66
1.47

6339
99.5
26.2
13.6
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
2.31
2.27
2.23
2.20
2.17
2.14
2.11
1.92
1.73
1.53
1.32

6366
99.5
26.1
13.5
9.02
6.88
5.65
4.86
4.31
3.91
3.60
3.36
317
3.00
2.87
2.75
2.65
2.57
2.49
2.42
2.36
231
2.26
2.21
2.17
213
2.10
2.06
2.03
2.01
1.80
1.60
1.38
1.00

491

Source: E. S. Pearson and H. O. Hartley, Biometrika Tables for Statisticians, Vol. 2 (1972), Table 5, page 180, by permission. °
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: APPENDIX I Distribution of ¢
Lecel of sigrtificance for une-failed teal :
dr .10 o5 025 | .00 .005 .0g0s
Lyvd of significance Jor hiro-fuiled fest
. 20 10 .05 .02 ) -.001 _
1 3.078 6314 12.706 31421 63.657 636.619
2 1.886 -2.420 4.303 6965 Y.925 31.508
3 1.638 - 2353 3.182 4511 5.841 12.941
1 1533 2132 2776 3,147 4504 ° B.610
5 1.476 2015 2.571 3365 - 4.002 6.859
6 1.440 1.943 2447 2143 3707 5.959
7 1.415 1.895 2.365 2.998 a4y . 5.405
8 1.397 1.860 2.306 2,846 3.355 5.041
] 1.343 1.833 -2 262 2421 3.250 . 4.781
10 1.372- 1812 2294 2764 3169 4587
11 1.363 1.796 2.201 2718 2106 4437
12 1.356 1.782 2,179 2 681 2.055 4218
13 1350 - 1.771 " 2.160 2650 .- J.012 4.221
14 1.345. 1.761 2145 2.674 2977 4.140
15 1.341 <4.753 2131 T 2602 2947 - 4.073
16 1.337 . 1.746 2 {20 3. 543 2.92] . 4015 .
17 1233 1.740 210" 2 567 2. 898 2965
8 1330 1734 - 2 j0l 2 552 2. 478 1922
- 1 128 1729 2.0 2.539 2.861 3.883
. 20 1325 1.725 2046 2528 2.845- 3.850
2] 1223 1.721 2080 ! 251¥ 2.831 3.819
. 29 _ 1321 1.717 2.074 2.508 2819 3.792
23 13l B NIE 2.069 2,500 2807 3.767
24 1318 1.711 2064 - 2492 2.797 3745
25 1.316 1.708 2060 2485 9787 - 3.725
26 1.315 1.706 2.056 2.479 2.779 2.707 .
27 1314 7 L703 2.052 2473 27171 3.690
28 1313 1.701 2048 2 167 2.763 36T
2y 1311 - 1699 2.5 2162 2756 - . 3.65Y
_ 30 1310 1.697 = 242 7457 2750 . 1.646
' 40 1.303 1.684 2.021 2423 2704 3.551
60 1.296 - L6T1 . 2000 2.390" 2 660 3.460
1200 " - 1289 1.658 . 1980 2.358 2617 3473
= 1.282 1.645 1.960 2.396 . 2.576 3.291

Abridged Irom R. A. Fisher and F. Yaics, S,Iuli.rliml Tablex for Bialogical, A griculiurel and Medi-
ol Research, 6th od. {London: Longman, 1974), tah. 111, Used by permission of the authors and
Longman Group Lid. . i )
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