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Question 1.( 20 points)

1.1 List and explain basic principles of Experimental design? (5 points)

1.2 A new finding on field experiments shows, a new variety of wheat is expected to
give a n yield of 60 quintals per hectare. The variety as tested on 10 randomly
selected farmer’s fields around Luyengo. The yields (quintal/hectare) were recorded
as 60,52,63,51,69,68,62,60,65,55,.do the results conform the expectation? Why?

( 10 points)

1.3 Under what conditions would you use chi- square test? ( 5 points)
1.4 Define multiple regressions? ( 5 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 o 12 TS AWED
row 4 AT 6 PRI
Column e 28 frvcu g
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
20 25 14 30 15
E B A c D
15 33 24 15 22
C E B D A
16 13 38 21 24
A C D E B
30 16 23 13 32
B D c A E
32 21 16 26. 14

Use o= 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 points)

3. 4.Constract 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 daily income in
Emalangeni(E) and the number of meals that person eats away from home per week.

Income x | 430 682 2200 945 850 200 540

Mealsy |7 11 15 13 9 3 gl

4.1 Compute the value of the linear correlation coefficient between

xand y. (4 points)
4.2 State the hypotheses (4 points)
4.3  Find the critical value. (2 points)
4.4 Compute the test value. ( 4 points)
4.5 Make the decision. (. 4 points)

4.6  Summarize the result and find the regression line if ris Significant?
(4 points)

4.7  What percentage of variation in price can be explained by the linear relationship
between X and Y. ( 4 points)

4.8  What is the best predicated of the number of meals if income is E1000?
(4 points)

END OF PAPER
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- Appendix V

9%th Percentile VYalues
for the F Distribution

{»; degrees of freedom in numerator}

{v, degrees of freedom in denominator}

111

me) 2fz]lalafiblls | 7|8l olulizlm]wlzl oozl

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

2 [18.5/19.0 [19.2|19.2|19.3|19.3 [19.4 |19.4 1914 |19.4|19.4|18.4|19.4|19.5|19.5|19.5|19.5] 19.5 | 195

3 | 10.0(9.55|9.28 |9.12|9.01 |8.94 | 8.89 |8.85 | 8.81 |8.79 |8.74 | 8.70 | 8.66 | 8.64 | 8.62 |8.5818.57| 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 | 5.60 | 5.66 | 5.63

5 | 6.61|5.79 |5.41 |5.19 | 5.05| 4.5 | 488 |4.82 | 4.77 | 4.74 | 4.68 | 4.62| 4.56 | 453 | 4.50 | 4.46 | 4.43| 4.40 | 4 37

6 | 5.99|5.14|4.76 | 4.53 | 4.39 | 4.28 (4.21 |4.15 | 410 | 4.06 |4.00 [ 3.94 | 3.87|3.84 |3.81 [ 3.77| 3.74] 3.70 | 3.67
7 | 5.59|Z74 | 435 |4.12|3.97| 387|379 |3.73 | 2.48 | 3.64 |3.57| 251 | 3.44|5.41 | 3.38 | 534 | 3.30| 3.07 |3.08

8 |5.32|4.46|4.073.84(3.69 |3.58 |3.50 |3.44 |3.39 |3.35 |3.28 [3.22 | 3.15 | 3.12| 2.08 [ 3.04| 3.01| 2.7 | 2.03

S- | 5.12|4.26 | 3.86 | 3.63 | 3.48 | 3.37 [3.29 |3.23|3.18 {314 {3.07 |3.01 [ 2.94|2.90 | 2.86 | 2.83 | 2.79| 2.75 | 2.71
10 |496|410|3.71|3.48 (333|322 | 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|3.58 |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 | 2.53 | 2.40 | 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 |'467)3.81 (341 |3.18|3.08|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|8.74(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| 292 | 2.18 | 2.13
15 | 4.5413.683.29 |3.06(2.90 | 2.79 | 2.71 | 2.64 | 2.50 | 2.54 | 2.48 | 2.40 | 2.33 | 2.29 | 2.25 | 2.20 | 2.36| 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| 2.15 | 2.15| 2.11 | 2.06 | 2.01
17 | 445|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 | 4.41/3.55/3.16|2.93|2.77 | 2.66 | 2.58 |2.51 | 2.46 | 2.41 |2.34 [ 227|219 | 2.15 | 2.11 | 2.06 | 2.02| 1.07 | 1.92
19 | 4.38|3.523.132.90 | 2.74 | 2.63 | 2.54 |2.48|2.42 (2.38 | 2.31 | 2.23 | 2.16 | 2.11| 2.07 | 2.03 | 1.98| 1.93 | 1.88
20 | 435349330 |2.87 [2.71 | 2.60 | 251 [2.45 | 2.39 [2.35 [2.28 | 2.20 [ 2.12 | 2.08 | 2.04 [1.99 | 1.95 | 1.50 | 1.82
21 | 4.32|3.473.07 |2.84 | 2.68 | 2.57 | 2.49 | 2.42| 2.37| 2.32 | 2.25 [ 2.18 | 2.10 | 2.05 | 2.01 | 1.96 | 1.92| 1.87 [ 1.81
22 | 4.303.44|3.05|2.82 | 2.66 | 2.5 | 2.46 |2.40| 2.34 | 2.30 | 2.23 215 [2.07|2.031.98 |1.94|1.89|1.84 [1.78
28 | 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 [ 1.01 | 1.86| 1.81 | 1.76
24 | 4.26|3.40|3.01 |2.78 | 2.62 [ 2.51 [ 2.42 |2.362.30 | 2.25 | 2.18 | 2.11 | 2.08 | 1.98 | 1.94 | 1.89 | 1.84] 1.79 | 1.73
25 | 4.2413.392.99 | 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 | 1.71
26 | 4.23(3.37 | 2.98 |2.74 | 2.50 | 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 | 4.213.35|2.96 |2.73 | 257 | 2.46 | 2.37|2.31 [ 2.25 | 2.20 | 2.13 | 2.06 [ 1.97 [1.93 | 1.88 | 1.84 | 1.78 | 1.73 | 1.67
28 | 4.203.34|2.95 | 2.71 (256 | 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 | 2.22 | 2.18 (210 |2.08 | 1.94 |1.90| 1.85 | 1.81 | 1.75] 1.70 | 164
30 | 417)3.3212.9212.69 | 2.5 | 2.42 | 2.3 |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 | 4.0813.23|2.84 | 2.61 | 2.45|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
50 [4.0013.15)|2.76|2.563 [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 | 1.30
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|1.35 | 1.25
= | 8.8413.00|2.60(2.37 |221|210|2.01(1.94(1.88(1.83|1.75 |1.67|1.57 |1.52| 1.6 |1.39| 1.32] 1.22 | 1.00

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



Chi-square Distribution Table

d.k. 95 99 975 A5 9 2l .05 25 .
1 0.00  0.00 0.00  0.00 (.02 2.71 3.84 n.K2 (.63
2 0.01 (.02 0.05 0o 029 4.61 5.99 7.8 9.21
3 0.07  0.l1 0.22 035  0.538 6,25 T.81 9.35 11,84
4 0.21 030 048 0.71 1.06 T.78 0,19 11,14 13.28
L5 041 0.55 .83 115 1.61 9.24 11.07 12.83 15,09
6 .65  0.87 1.24 1.64 2.20 10.64 12.59 14,45 16.81
T (.99 1.24 EGY  Zlp 2083 12,02 14.07 16.01 18,48
8 1.34 LGS 208 2F) 3.9 13.36 15.51 17.53 20,09
9 i3 1 2,00 270 333 +.17 14,68 16.92 19,02 21.67

10 HR1GIY 256 320 394 4.87 15.99 18.31 20,45 23.2]
11 2,60 3.05 382  1BT 558 17.28 1068 21.92 24,72
12 SN s 140 523 630 18.55 21.08 2304 20,22
13 7 I 5.01 5,89 7.04 19,81 22,36 24,74 27.69
14 407 4.66 5.63 (.07 T o 2L06 2368 26.12 20.14
15 4.60 523 G.26 7.26 8.55  22.3] 25.00 2749 30,58
16 hld  hS1 (.91 7.96 9.31 23.54 26,30 28,85 32,00
17 LS B Y | Tl NGT 0 9T 27.59 30,19 33541
18 G.26  T7.01 823 939 10.86 2590 287 31.53 34,81
19 6.8 7.63 891 1002 1165 2790 30,14 32.85 36,19
20 743 8260 959 1085 124 2840 31.41 3407 3757
» S.64 0 954 1098 1234 1404 .81 33,92 36.78 4i1.29
24 0.89 1086 1210 1385 15.66 3320 3642 300860 12,08
200 10060 1220 1381 IB88 1729 355G 3880 41,92 15,064
A 1246 1356 1531 1693 1894 87.90 41.34 446 d8.28
S0 1379 1495 1679 1849 20.60 40,26 4377 4695 50,80
32 | 1513 16.36  18.29  20.07 2297 258 4619 4048 5349
31650 1T.70  19.81 2166 23.95 4100 8.60  5LOT 56,06
35 | 19.20 20,69 2288 2LE8S 2734 A0.51 - 5338 660 61,16
12 -IDLINE ) 23,65 26000 BRUE 30y | 5 H8.12 0 GLL7S 66.2]
46 | 25.04 26,66 2916 3144 3422 53,64 G2.83  G6.62 7120
50 | 27.99 20.71 3236 3L76 3709 G317 67.50 7142 76.15
0 | 3L73 3357 3640 3896 42,06 68.80 733 T8 82,29
GO | 35.53 3748 4048 1310 16.46 74,40 TO.08  B3.80 0 88,38
G5 | 30.38  d1L4L 1460 L7A5  BO.SR A7 8482 8018 94,49
4328 454 1876 BLT4 55.33 85,53 9053 9502 100,43
™ 4721 WIS 5204 BG.OR 5O.T0 O91.06 96,22 100,84 106,39
80 | BLIT 5354 5705 6030 GL2S 9653 101&& 106.63 112,33
85 1 5B7  57.63 G139 G6L7FH GSTS 100 W7.52 11230 118.24
90 1 59.20 G175 6565 GD.I3 0 TI.29  JOT.5T - 11315 s 4 12402
95 | 63.25  65.90 6992 TS5 T2 11304 HISTH 123G 192007
100 | 67.33  70.06 7422 7T.O3 823G 1I&50 12434 129.56  135.8)
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