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Question 1.( 20 points)

1.1 A new finding on field experiments shows, a new variety of Maize is expected to
give an yield of 50 quintals per hectare. The variety as tested on 10 randomly
selected farmer’s fields around Manzini. The yields (quintal/hectare) were recorded as
51,52,43,51,49,48,52,50,45,55,.do the results conform the expectation? Why?
( 10 points)

1.2 Define factorial experiments and explain the advantage and disadvantages of these
experiments? ( 10 points)

Question 2.( 20 points)

2.1 Explain the layout of Latin square design and the advantage and disadvantages?

(10 Points)
2.2 Complete the following ANOVA table for LCD in which each treatment appeared
once in each block. ( 10 points)

Source of variation df SS MS F
Treatments 12
row 4 6 I
Column — 28 - -
Errors 0.1
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Question 3 (30 points)
A research was conducted in a varietals on paddy to test the yielding ability of five

varieties (A,B,C,D and E), using a Latin square design. The net plot size was 10 x 5
square metres The result are given below.

D A E B C TOTAL
39 24.1 26.1 37 42.2 168.4
E B A C D 1155.7
21.2 38.1 24 39.3 33.1

C E B D A 172.2
35.6 33.5 38.1 40.8 24.2

A C D E B 182.2
30.8 31.1 46.7 28.7 44.9

B D C A E 165.7
44.3 29.6 41.1 26.3 24.4

TOTAL 156.4 176 172.1 168.8 844.2
170.9

Use a = 0.05 and answer the following questions?

3.1 Compute the correction factor (CF) (5 points)

3. 2.Compute the treatment (or group) sum of squares. (5 points)

3.3. Compute the error sum of square. (10 p>oinvt‘s)

3. 4.Construct the corresponding ANOVA table and interpret the result. (10 points)
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Question 4 ( 30 points)
A study was conducted to determine the relationship between a person’s monthly income
in Emalangeni(E) and the number of meals that person eats away from home per week.

\\Q/
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Income x | 500 1200 1500 945 850 400 540
Mealsy |8 12 16 10 9 3 7
4.1 Compute the value of the linear correlation coefficient between

xand vy. (4 points)
4.2 State the hypotheses (4 points)
43 Find the critical value. (2 points)
4.4 Compute the test value. ( 8 points)
4.5  Summarize the result and find the regression line if ris Significant?

(4 points)

4.6  What percentage of variation in price can be explained by the linear relationship
between X and Y.

( 4 points)

4.7  What is the best predicated value of the number of meals if income is E600?
- (4 points)

END OF PAPER
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Lecel of sigrfificance for one-iailed fest

df A0 .as 25 01 .oos .000S

Level of rignificance for heo-failed feal

. 20 - o os 02 o1 . .01

1 1.078 6314 12706 3152) 63.657 636.619
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5 1476 2015 2571 3365 - 4.00% 6.859
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12 1356 1.782 2.179 2. 681 1.055 4318
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4 1.345. 1.761 2145 2 694 2977 4.140

15 1341 4753 2131 2507 2947 - 4072
16 1337 . L7146 2120 2541 2821 - 4015 .

17 1333 L740 2110°° 2567 2 898 2965

18 1.33p 1734 - 2101 2552 2 878 dge2

- 19 13928 1.729 2.y 257 |, 286l 3383
20 1328 1.725 2 0BG 2 521 2H4S- 3850

21 13z3 L7281 7oB0 ! 2518 ZH31 33819

- 22 1321 13717 2074 2 508 . 2819 1782
23 %) “17H 2 069 2 500 2 BOT 3367

24 1318 1711 2068 @ 24w 2797 3745

25 1316 1.708 2060 2485 2787 1725

265 1315 . 1706 2056 2479 2779 3.707

27 1314 1.703 2052 2473 2711 3.590

28 1313 1.701 2HB - 2467 2763 _ 16M

bl 1311 - Lam 2045 | 2462 2756 - . 3559

_Jo 1310 1.697 2142 Z457 2750 31646

1 40 1.303 1684 2021 - 2423 2704 3.551
60 1206 - -1&71 . 2000 2.390° 2 660 3.460

1200 -" " 1989 1.658 . 1380 2 358 2617 3ans

= 1282 1645 1.950 2 196 2.576 3.291

Abndgéd from R. A. Fisher and F. Yairesx, S]nurln'd Tablex for Biclogical, Agricuiinral nnd Medi-

cof Revemrch, 8k ol. {London: Lonpman, 1974), b, 111, Usal br pcrmusmn ol‘ the amthors and ..
Longman Group Lid.
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Source: Donald B. Owen, Handbook of Statistics Tables, The Chi—Sqﬁar: Distribution Table, © 1962 by

Addison-Wesley Publishing Company, Inc. Copyright renewal © 1990. Reprinted by permission of
Pearson Education, Inc. ‘




Appendix V

95th Percentile Values

for the F Distribution

(»; degrees of freedom in numerator)

(v, degrees of freedom in denominator)

2l 1| 2|3 |4|5 |6 | 7| 8| 9 10[12]15|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|19.5|19.5|19.5| 19.5|19.5

3 |10 |9.55|9.28 |9.12|9.01 8.94 |8.89 |8.85|8.418.79 |8.7418.70| 8.66 | 8.64 | 8.62 8.5918.57| 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 | 5.77 | 5.75 | 5.72 | 5.69 | 5.66 | 5.63

5 | 6.61|5.79]|5.41{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|2.53| 439 |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 | 559|474 |4.35(4.12| 3.97|3.87 |3.79 |3.73 | 3.68 | 3.64 {3.57 | 3.51 | 3.44| 3.41| 3.3813.34| 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 |3.01 | 2.97|2.93
9- | 5.12|4.26|3.86|3.63|3.48|3.37|3.29 |3.23 {318 1314 |3.07[3.01 | 2.94|2.90| 2.86 | 2.83 | 2.79| 2.75 | 2.71
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 |3.36 | 3.20 | 3.09 | 3.01 |2.95 | 2.90 2.85 |2.79 | 2.72 | 2.65 | 2.61 | 2.57 | 2.63 | 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|3.81{3.41|3.18]3.03|2.92 |283(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 | 2.96 | 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 | 4.49|3.63|3.24|3.01|285|2.74|2.66|2.59 254 |2.49 |2.42 |2.35|2.28|2.24| 219 {2.15|2.11} 2.06 | 2.01
17 | 4.45|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 | 2.51 | 2.46 | 2.41 | 2.34 | 2.27|2.19 | 2.15 | 2.11 | 2.06 | 2.02| 1.97 | 1.92
19 | 4.38(3.52|3.132.90 |2.74 | 2.63 | 2.54 {2.48 | 2.42 | 2.38 [2.31 |2.28 | 2.16 | 2.11{ 2.07| 2.03 | 1.98 | 1.93 | 1.8
20 |4.35|3.49 |30 |2.87|2.71 | 2.60 | 2.51 | 2.45| 2.30 |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 {2.42]|2.37|2.32|2.25|218|2.10 |2.05|2.011.96|1.92]1.87|1.81
22 |4.30|3.443.05|2.82|2.66|2.55 | 246 |2.40(234|2.30 (223 |2.15(2.0712.03|198|1.94|1.89|1.84 {1.78
23 | 4.283.42{3.03{2.80 |2.64 (253|244 |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 | 4.26|3.40{3.01|2.78 |2.62|2.51 | 2.42|2.36|2.30 |2.25 |2.18 | 211 | 2.03 |1.98} 1.94|1.89|1.84}1.79 1.73
25 | 4.24(3.39|2.99 |2.76 | 2.60 | 2.49 | 2.40 | 2.34| 2.28 | 2.24 [ 2.16 | 2.09 | 2.01 [1.96 | 1.92 | 1.87|1.82| 1.77 | 1.7T1
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 | 2.29 | 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 | 2.222.182.10 | 2.03 | 1.94 |1.90 1.85 | 1.81 | 1.75 [ 1.70 [1.64
30 | 4.17|3.32(2.92]269 |2.53| 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|225|218|2.12|2.082.00 [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|3.072.68(2.45(2.29|2.182.09]2.02({1.96|1.91{1.83|1.75 | 1.66 {1.61(1.55{1.50 | 1.43(1.35 | 1.25
= |3.84]3.00]260(2.37|2.21|210|201|1.94|1.88]1.83]1.751.67|1.57|1.52{1.46|1.391.32}1.221.00

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

93th Percentile Values
for the F Distribution
(vy degrees of freedom in numerator)

(v, degrees of freedom in denominator)
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4052
98.5
341
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

777
7.72
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
156
121
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
518
498
479
461

5403
99.2
29.5
e
16.7
121
9.78
8.45
7.59
6.99
6.55
6.22
595
5.74
5.56
5.42
5.29
5.19
5.09
5.01
4.94

487
4.82
476
472
468
4.64
4.60
457
454
451
431
413
3.95
3.78

5625
99.2

287
16.0
11.4

9.15

7.85
7.01
6.42
5.99

5.67
5.41

5.21

5.04
4.89

47T
467
458
4.50
4.43
437
4.31
426
422
418
414
411

407
404
4.02
3.83
3.65
3.48
3.32

5764
99.3
28.2
15.5
11.0
8.75
746
6.63
6.06
5.64
532
5.06
4.86
4.70
4.56
4.44
4.34
4.25
4.17
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
99.3
27.9
152
10.7

. 8.47

7.19
6.37
5.80
5.39
5.07
482
4.62
4.46
432
4.20
410
4.01
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
3.12
2.96
2.80

5928
99.4
27.7
15.0
10.5
8.26
6.99
6.18
5.61
5.20
4.89
4.64
444
4.28
4.14
4.03
3.93
3.84
3.7
3.70
3.64
3.59
3.54
3.50
3.46
3.42
3.39
3.36
3.33
3.30
312
2.95
2.79
2.64

5981]
99.4
215
148
103
8.10
6.84
6.03
5.47
5.06
474
450
430
414
4.00
3.89
3.79
3.71
3.63
3.56
3.51
3.45
341
3.36
3.32
3.29
3.26
3.23
3.20
317
2.99
2.82
2.66
2.51

6023
99.4
273
14.7
10.2
7.98
6.72
5.91
535
4.94
463
4.39
4.19
4.03
3.89
3.78
3.68
3.60
3.52
3.46
3.40
3.35
3.30
3.26
3.22
3.18
3.15
312
3.09
3.07
2.89
2.72
2.56
241

6956
99.4
272
14.5
101
7.87
6.62
5.81°
5.26
4.85
4.54
4.30
4.10
3.94
3.80
3.69
3.59
3.51
3.43
3.37
3.31
3.26
3.21
317
3.13
3.09
3.06
3.03
3.00
2.98
2.80
2.63
2.47
2.32

6106
99.4
27.1
14.4
9.89
772
6.47
5.67
5.11
471
4.40
416
3.96
3.80
3.67
3.55
3.46
3.37
3.30
3.23
317
312
3.07
3.03
2.99
2.96
2.93
2.90
287
2.84
2.66
2.50
2.34
2.18

6157
99.4
26.9
142
9.72
7.56
6.31
5.52
496
456
425
401
3.82
3.66
3.52
341
3.31
3.23
315
3.09
3.03
2.98
2.93
2.89
2.85
282
2.78
275
2.73
2.70
252
2.35
2.19
2.04

6209
99.4
26.7
14.0
9.55
740

6.16

5.36
4.81
441
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
220
2.03
1.88

6235
99.5
26.6
139
9.47
7.31
6.07
5.28
4.73
4.33
4.02
3.78
3.59
3.43
3.29
3.18
3.08
3.00
2.92
2.86
2.80
275
2.70
2.66
2.62
2.58
2.55
2.52
2.49
247
2.29
212
1.95
1.79

6261
29.5
26.5
138
9.38
723
5.99
5.20
465
425
3.94
3.70
3.51
3.35
321
3.10
3.00
292
284
278
272
2.67
2.62
258
254
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
714
5.91
5.12
457
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
245
242
238
2,35
2.33
2.30
211
1.94
1.76
1.59

6313
99.5
26.3
13.7
9.20
7.06
5.82
5.03
448
4.08
3.78
3.54
3.34
318
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
223
221
2.02
1.84
1.66
1.47

6339
995
26.2
13.6
9.11
6.97
5.74
4.95
4.40
4.00
3.69
3.45
325

‘3.09

2.96
284
2.75
2.66
2.58
2.52
2.46
240
2.35
2.31
2.27
2.23
2.20
217
2.14
2.11
1.92
1.73
1.53
1.32

6366
99.5
261
135
9.02
6.88
5.65
4.86
4.31
3.91
3.60
3.36
3.17
3.00
2.87
2.75
2.65
2.57
2.49
2.42
2.36
2.31
2.26
221
217
213
2.10
2.06
2.03
2.01
1.80
1.60
1.38
1.00

Source: E. S. Pearson and H. O. Hartley, Biomeirika Tables for Statisticians, Vol. 2 (1972), Table 5, page 180, by pcl"missiun. ’
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