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Question 1  ( 40points)

1. A study was conducted using completely randomized design to determine
the effect of different varieties on the yield in gram per plot(size 1/2000
acre) for three varieties of seed cotton. Use a = 0.05.

Variety I 77 70 63 84 95 81 88 111

Variety II 109 106 137 79 134 78 126 98

Variety II 46 70 65 61 40 47 71 73

1.1 Write the statistical model for this experiment. (10 Points)

1.2 Write appropriate hypotheses for the F tests. . (10 Points)
1.3 Construct ANOVA table including the CV. (10 points)
1.4 Interpret the results. (10 points)

Question 2. ( 32 points)

The data come from a study of ice cream consumption that spanned the spring
and summer of three years. The ice cream consumption is in pints per capita per
week, and temperature is in Fahrenheit.

Consumption(y) ]0.2 ]0.31 ]0.38 |04 ]0.5 |06 |02 ]05 |06

Temperature(x) |32 |47 |55 |64 166 |63 |30 |60 |68

To Test the significance of the correlation coefficient between
consumption(y) and Temperature (x) Use a =0.05

2.1 Compute the value of the linear correlation coefficient between consumption
and Price. ( 4 points)

2.2 State the hypotheses ( 4 points)
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2.3 Find the critical value. ( 4 points)
2.4 Compute the test value. ( 4 points)
2.5 Make the decision. ( 4 points)

2.6 Summarize the result and find the regression line if r is significant?
( 4 points)

2.7 What percentage of variation in price can be explained by the linear
relationship between temperature and consumption. ( 4 points)

2.8 What is the best predicated consumption amount if temperature is 44?
( 4 points)

Question 3. (28 points)

A Latin square design experiments were conducted on 16 plots of
sugarcane. The design and yield per plot are given below. Use a = 0.05

D C A B

5 5 5 7

B A C D

10 5 9 4

A B D C

5 8 7 4

C D B A

4 4 9 1
3.1 Write the statistical model for this experiment. (7 points)
3.2 Write appropriate hypotheses for the F tests. . (7 points)
3.3 Construct ANOVA table including the CV. (7 points)
3.4 Interpret the results. (7 points)

END OF PAPER



Appendix V

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

) 123|456 | 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(19.2119.2|19.3(19.3|19.4{19.4|19:4|19.4 |19.4{19.4{194}195{195|19.5|19.5| 195|195
3 | 10.1|9.56 928 |9.12(9.01 |8.94 |8.89 |8.85 | 8.41 [8.79 |8.74|8.70  8.66 [ 8.64 | 8.62 8.50] 8.57| 8.65 |8.53
4 |7.711]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 | 5.712| 5.69| 5.66 | 5.63
5 | 6.61)|5.79|5.41|5.195.05|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(4.762.53| 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 | 5.50 | 174 |4.35|4.12{3.97|3.87 |3.79[3.73 | 3.68 | 3.64 | 3.57 | 3.51 | 3.44 | 3.41| 3.38 | 3.34| 3.30| 3.27 | 3.23
8 | 5.32|4.46(4.07[3.84|3.69|3.58 |350|3.44 (399 |3.35 |3.28 [3.22|3.15|3.12|3.08 [3.04|3.01| 297|293
9- | 5.12|4.26|3.86 |3.63|3.48|3.37 [3.20 |3.23 318 (314 {3.07[3.01 | 294|290 | 286 |2.83|2.79| 275|271
10 | 4.96{4103.71|3.48|3.33|3.22|3.14|3.07|3.02|298 |2.91 | 285|277 | 2.74 | 2.70 | 2.66 | 2.62| 2.58 {254
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(3.183.03|2.92|283|2.77 | 271 | 2.67 |2.60 | 2.53 | 2.46 | 242 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 | 227 | 2.22| 218 | 2.13
15 | 4.54|3.68)3.29|3.06|290)2.79 |2.71 |2.64|2.59 | 2.54 |2.48|240|2.33 | 2.29| 2.25 | 2.20 | 2.16 | 2.11 | 2.07
16 | 4.4913.63(3.24|3.01 (2385|274 ]|2.66|2.59 | 254|249 (242 |235)|2.28 |2.24[ 219 [215|2.11|2.06 (201
17 | 4.45|3.5913.20 |2.96 | 281 |2.70 | 2.61 | 2.55| 249 | 2.452.38 | 231 | 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 | 215 | 2.11 | 2.06 | 202|1.97 |1.92
19 | 4383521313290 274|263 |254|248|242]|2.38|231 {223]216|2.11|207|203|1.98}1.93 |1.88 |
20 |4.35/3.49(3.10 287|271 |2.60 |251|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(347|3.07|284|2681257(|249|242|237|232|225|218{210|205}2.01|1.96]1.92{1.87|1.81
22 | 4.30|3.44|3.05 282 (266 | 2.55 | 2.46 | 2.40| 2.34| 2.30 |2.23 |2.152.07 | 2.03/ 1.98 | 1.94 1.89| 1.84 |1.78
23 |4.28(342|3.03|280 (264|253 |244|237]232{227 220|213 |2.05|201{1.96|1.91{1.86|1.81 {176
24 |426|3.40)3.01{2.78 (262|251 |242|236{2.30|225 218|211 203 [1.98|1.94|1.89|1.84|1.79 1.73
25 |4.24/339|2.99|276|260|249(240(234|228|224(216|209(201{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 | 2.567|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 | 204 |1.96 |1.91 |1.87 |1.82|1.77| 1.71 [ 1.65
29 [4.18(3.33]|293|2.70 |2.55|2.43|2.35|2.28|222|2.18|2.10 |2.03 | 194 |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 {193 |1.89/1.841.79|1.74| 1.68 | 1.62
. 40 [4.08)3.23|2.842.61245|2.34|2.25(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{2.63 | 2.37{2.25| 217|210 2.04|1.99}1.92 | 184 |1.75 [1.70| 1.65 | 1.59 | 1.563| 1.47 | 1.39
120 | 3.92|3.07|2.68|245|2.29/218|2.09)|202(1.96{1.91|1.83|1.75 | 1.66 {1.61|1.55|1.50]143|1.35|1.25
= |384|300)|260|237}221|210}201]1.94|1.88]|1.83]|1.751.67|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.
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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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4052
98.5
34.1
21.2
16.3
137
122

1113

10.6
10.0
9.65
9.33
9.07
8.86
8.68
8.53
8.40
8.29
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8.10
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7.7
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7.68
7.64
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1.56
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6.85
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5000
99.0
30.8
18.0
13.3
109

-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
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3.87
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3.67
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5928
99.4
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15.0
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464
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414
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3.93
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3.1
3.70
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342
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2.95
279
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o
5981
99.4
275
148
10.3
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6.84
6.03
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4.74
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4.00
3.82
3.79
3
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329
3.26
3.23
3.20
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6023
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14.7
10.2
7.98
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591
5.35
4.94
4.63
4.39
4.19
4.03
3.89
3.78
3.68
3.60
3.562
3.46
3.40
335
3.30
3.26
3.22
318
315
312
3.09
3.07
2.89
2.72
2.56
241

6956
994
27.2
14.5
10.1
7.87
6.62
5.81
5.26
4385
4.54

410
3.94
3.80
3.69
3.59
3.51
343
3.37
331

321
317
313
3.09
3.06
3.03
3.00
2.98
2.80
2.63
247
2.32

6106
99.4
27.1
144
9.89
772
6.47
5.67
511
a7
440
416
3.96
3.80
3.67
3.55
3.46
3.37
3.30
323
317
312
3.07
3.03
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2.96
2.93
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2 BT
2.84
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2.34
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6157
99.4
269
142
9.72
7.56
6.31
5.52
496
4.56
425
4.01
3.82
3.66
3.52
3.41
331
323
315
3.09
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293
2.89
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275
2.73
2.70
2.62
2.35
219
2.04

6209
994
26.7
14.0
9.55
740

6.16]

5.36
4381
441
410
3.86
3.66
3.61
3.37
3.26
3.16
3.08
3.00
294
2.88
283
2.78
274
2.70
2.66
2.63
2.60
2.67
2.55
2.37
220
2.03
1.88

6235
99.5
26.6
13.9
9.47
7.31
6.07
528
413
4.33
402
3.78
3.59
343
3.29
3.18
3.08
3.00
2.92
2.86
2.80
2.75
2.70
2.66
2.62
2.58
2.65
2.52
249
247
2.29
212
1.95
1.79

6261
99.5
26.5
138
9.38
723
5.99
5.20
465
425
3.94
3.70
3.51
3.35
3.21
3.10
3.00
292
284
2.78
272
267
2.62
2.58
2.54
2.50
247
244
241
2.39
2.20
203
1.86
1.70

6287
99.5
26.4
13.7
9.29
714
591
512
457
4.17
3.86
3.62
3.43
3.27
313
3.02
2.92
284
276
2.69
2.64
258 ]
2.54
2.49
2.45
242
238
2.356
233
2.30
211
1.94
1.76
1.59

6313
995
26.3
13.7
9.20
7.06
582
5.03
4.48
4.08
3.78
354
3.34
318
3.05
2.93
2.83
2.75
2.67
2.61
2.55
2.50
2456
240
2.36
2.33
2.29
226
223
221
2.02
1.84
1.66
1.47

6339
995
26.2
13.6
9.11
6.97
5.74
495
4.40
4.00
3.69
3.45
3.26
3.09
2.96
284
2.75
2.66
2.58
2.52
2.46
2.40
2.35
231
2.27
223
2.20
217
214
211
1.92
1.73
1.53
1.32

6366
99.5
26.1
135
9.02
6.88
5.65
486
431
391
3.60
3.36
317
3.00
2.87
2.75
2.65
2.57
249
2.42
2.36
231
2.26
221
217
213
210
2.06
2.03
2.01
1.80
1.60
1.38
1.00
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Source: E. S. Pearson and H. O. Hartley, Biometrika Tables for Statisticians, Vol. 2 (1972), Table 5, page 180, by permission. -



APPENDIX I Distribution of ¢

Lecel of sigrificance for ane-tailed feal

df A0 o5 71T SN -0os .0aos

Level of asignificance for two-Tailed Teat

20 , o s 02 N} - 0ol
1 3.078 6314 12706 31521 61.657 636.619
3 1.886 2 420 4303 5.965 yuzs 31.508
3 1638 - 2353 3.182 1511 5841 12,941
- 4 1.533 2.132 - 2716 3747 4604 ° B.61D
5 1.476 2015 2571 1365 - 4032 6.859
6 11410 1943 2447 1.143 J.707 5.959
7 1415 1 B35 29365 2 .yag J4ys . 5.40s
8 1:097 1860 - 2306 2_ 896 3355 5.041
g 1383 1.833 -2.957 3.49] 3250 . 4781
- 10 1.372. 1812, ~ 2294 2 761 3164 - ASHT
1 1363 1.796 7201 . 271 2.106 1437
12 1356 1.782 2179 2 681 3.055 4218
13 1350 ° 1771 T 2,160 2650 - 10l2 4221
4 1.5, 1.761 2145 2 6724 2977 4.140
IS 1341 4.753 2131 T zeEm2 2947 - 40713
16 1337 1.746 2120 ? 583 2971 . 405 .
17 1.333" 1.740 21180°° 257 2.898 A965
I} 1330 1734 - 3101 2 552 2.B78 3922
19 132n 1.729 2093 253w , 2861 1883
2n 1925 1.725 2 0BG 2521 2845 - J.850
21 1373 1721 sus0 ! 2518 2831 ang
29 1321 1717 2.074 2.508 2819 1792
23 T 131y 174 2.069 ® 500 2 BoT 1767
24 1318 1.711 2060 24w 2797 745
25 1.316 1.708 2060 2485 7.787 2725
25 1315 . 1706 2.056 2479 27719 3707
27 1314 1.703 2.052 2472 2. 16590
28 1313 1.701 2. HH 2 ART 2.763 1674
2y L3 - 16em 25 | 7462 2756 - . 15659
_Jo 1310 1.697 2042 TAS7 2.750 31646
40 1303 1.684 L2021 - 2423 2704, 1551
60 1286 . LG71 . 2.000 2,390 2.660 3460
1200 " - 1889 1.658 . 1380 2.358 2617 3an
= 1.282 L.545 1.960 2326 2.576 3.291

Abriderd lrom R. A. Fisher and F. F. Yaics, Snurl'rul Tablcx for Bmln;m:l zlgnrunnrul and Medi-
ool Rexewrch, 6th ad. (London: Longman, 1974). wah. 111, Uscd by pu:nmnmn nf the suthors and .
Longman Group Lid.




