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PROGRAMME: B.SC. IN AGRICULTURAL EDUCATION 1V

B.SC. IN AGRICULTURE IV (AEM, APH, CP, HORT, LWM)

B.SC. IN HOME ECONOMICS IV (HE, TADM)

B.SC.IN HOME ECONOMICS EDUCATION IV
COURSE CODE: AEM 403
TITLE OF PAPER: STATISTICS
TIME ALLOWED: TWO (2) HOURS

INSTRUCTIONS: 1. ANSWER QUESTION ONE AND ANY TWO (2) OF
THE OTHER QUESTIONS.

2. QUESTION ONE (1) CARRIES 40 MARKS AND THE
OTHER QUESTIONS CARRY 30 MARKS EACH.

DO NOT OPEN THIS PAPER UNTIL PERMISSION HAS BEEN GRANTED BY
THE CHIEF INVIGILATOR
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QUESTION 1

(a)

Assume you wanted to compare the effect of two (2) row $pacings and three (3)
herbicides on the vield of jugo beans. Assume the experiment was planted in a
Randomized Complete Block design with three (3) blocks. and that the following results
were obtained:

Mean Yield (tonnes/ha) of jugo beans for 2 row spacings and 3 types of herbicides.

Spacing # Herbicide
DU KD NW Mean
-——tonnes/ha y—-
1 33 38 40 37
2 29 3.1 3.3 3.1
Mean 3.1 345 3.65
Partial ANOVA table
Source df. Sumof Table F
squares Mean square Calc. F 0.05 0.01
Blocks 2 0.030 0.015
Spacings 1 1.620 1.620
Herbicides 2 0.930 0.465
Spac.X Herb. 0.090
Error .
Total 2.760
(1) Write the statistical model for this experiment. [5 marks]
(1)  Write appropriate hvpotheses for the F tests. [7 marks]
(i) Copy and complete the above ANOVA table. including the cv for comparing
spacings means and the cv for comparing herbicides means. [15 marks]
(iv)  Write the ANOVA conclusions. [8 marks]
(b) For the problem in part (a) above. the Herbicides treatment total yields are 18.6. 20.7. and
21.9 tonnes/ba for Herbicide DU. KD. and NW. respectively. Show the complete
calculation for the sum of squares. [5 marks]
UESTION 2

(a)

Assume that in a test of six (6) bean cultivars in a single factor experiment in a
Randomized Complete Block design with three (3) replications. the cultivar effect was
significant (P<0.05). the error mean square (EMS) = 0.12. and the means and g, values
are as given below. Perform an appropriate Dncan’s New Multiple Range Test. including
a brief conclusion.

{13 marks]
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QUESTION 2 (Continued)

Varnety Yield (tonnes/ha)

BV1 < 1.3

BV2 0.8

BV3 1.0

BV4 0.5

BV3 1.2

BVé6 1.6

p = number of means for range being tested 2 3 4 5 6

q. (5% level) 3.15 330 337 343 346

(b)  Assume vou obtain the following data from a survey about the performance of sales
personel with different senses of humour. Assume performance is determined by the
volume of sales: low. average. and high. Further assume that sense of humour is
categorized into poor. average and good.

Sales Sense of humour

Volume Poor Average Good

Low 80 82 62

Average 144 258 174

High 30 90 80

Test the internal consistency of the data by stating the appropriate hypotheses and testing
them. State the conclusion. [15 marks]

QUESTION 3

(a) Compare and contrast between the assumptions of regression and those of correlation
analysis. [10 marks]

(b) Consider the table below. which shows the numbers of defective bolts produced by two

different types of machines (I and IT) on 12 consecutive days and which assumes that the
machines have the same total output per day. Use Wilcoxon's signed rank test to test
whether or not the machines differ significantly in the mean number of defective bolts
produced per day. To do this. state appropriate hypotheses. carry out the test to test them.
and conclude. [The relevant table values are 14 (approx. 3%) and 7 (approx. 1%).]

[20 marks]
Day l 2 3 4 3 6 71 & 9 10 11 12
Machinel 47 36 54 49 36 48 51 38 61 49 56 52
Machinel 71 63 45 64 30 55 42 46 53 37 75 60

Source: Spiegel. M.R. (1992). Theory and Problems of Staristics. 2 Ed. In SI units.
McGraw-Hill Book Company. P. 372.

o
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QUESTION 4

(a) List and discuss the uses of the analysis of covariance. N [15 marks]

(b)  Assume the effect of Nitrogen (N) and Phosphorus (P) fertilizer on yield of beans was

studied in a replicated trial. Further assume that after the yield data was collected. a
multiple linear regression of yield (kg/ha) on applied N and P fertilizer was calculated.
Given the information in the table below. state the hypotheses being tested, and state
whether or not the partial regression coefficients are significantly different from zero.
Interpret the specific meaning of each partial regression coefficient. if appropriate.

[15 marks]
Variable Partial Regression  calculatedt  prob.
Coeflicient
N (kg/ha) 1.73 1.422 0.330
P (kg/ha) 1.43 2.814 0.026
Formulas and Half-formulas you may need.
~(ZY)- (ZX) (ZY) XY ‘ XY
ZY-- y XY= @ —, ’
n n ZX; [
\| (Zx-) (Zy7)
_ (Zxy)-
Ty -
_ X b r\|n-2
5-. = , L. = , .= —/m
n -2 '———— —
\l X"
(0-E)* (]o-E|-0.5)- (SCP) -
z , I , Adjusted SS, = SS. -
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Percentile Values (x2)
for
the Chi-Square Distribution
with » Degrees of Freedom
(shaded area=p)

v x.zsss X9 Xhrs Xhs X X7 x.zso X%s X% Xas Xbos  Xo1  Xbos

1 7.88 6.63 5.02 3.84 2.71 1.32 455 102 . .0158 .0039 .0010 .0002 .0000
2 10.6 9.21 7.38 5.99 4.61 .17 1.39 575 211 103 0606 .0201 .0100
3 12.8 113 9.35 7.81 6.25 4.11 2.37 1.21 584 .352 216 115 072
4 14.9 13.3 11.1 9.49 778 5.39 3.36 1.92 1.06 Jq11 484 297 207
5 16.7 15.1 12.8 11.1 9.24 6.63 4.35 2.67 1.61 1.15 - .831 554 412
6 18.5 16.8 14.4 12.6 10.6 7.84 5.35 3.45 2.20 1.64 1.24 872 676
7 20.3 18.5 16.0 14.1 12.0 9.04 6.35 4.25 2.83 2.17 1.69 1.24 989
8 22.0 20.1 175 15.5 13.4 10.2 7.34 5.07 849 2.78 2.18 1.65 1.34

9 23.6 21.7 19.0 16.9 14.7 114 8.34 5.90 4.17 3.33 2,70 ° 2.09 1.73

10 25.2 232 205 183 160 125 934 6.74 487 3.94 325 256 216
11 26.8 247 219 197 173 13.7 103 7.58 5.58 4,57 3.82 3.06 2.60
12 283 262 233 210 185 148 113 8.44 630 523 4.40 357  3.07
13 298 217 247 224 198 160 123 9.30 7.04 589 5.01 411  3.57
14 313 291 2.1 237 211 171 133 10.2 7.719 657 5.63 4.66  4.07

15 32.8 306 275 250 223 182 143 110 855 7.26 6.26 523  4.60
16 343 320 288 263 2356 194 153 119 931 17.96 6.91 - 581 514
17 35.7 334 302 276 248 205 163 12.8 10.1 867 756 641 5.70
18 372 348 315 289 260 216 173 137 10.9 939 823 T7.01 6.26
19 386 362 329 301 272 227 183 14.6 117 101 891 1768 6.84

20 400 376 342 314 284 238 193 155 124 109 959 826 7.43
21 414 389 36,5 327 296 249 203 16.3 13.2 116 103 890  8.03
22 428 403 368 339 308 26.0 213 17.2 140 123 110 9.54 8.64
23 442 416 3381 352 320 271 22.3 18.1 148 131 117 102 9.26
24 456 43.0 394 - 364 332 282 233 190 15,7 13.8 124 109 9.89

25 46.9 443 406 37.7 344 203 243 199 165 146 131 11.5 105
26 483 456 419 389 356 304 253 208 173 154 138 122 11.2
27 49.6 47.0 432 401 367 315 263 217 18.1 162 146 129 118
28 51.0 483 445 4183 379 326 273 227 189 169 168 136 125
29 523 496 45.7 426 391 33.7 283 236, 198 177 160 143 131

30 53.7 50.9 47.0 438 403 34.8 293 245 206 185 168 150 13.8
40 668 63.7 5983 558 51.8 45.6 39.3 33.7 29.1 265 244 222  20.7
50 795 762 714 675 632 56.3 49.3 429 37.7 348 324 29.T 28.0
60 920 884 833 791 744 67.0 593 523 465 432 405 375 355

70 | 104.2 1004 95,0 905 855 T7.6 69.3 61.7 55.3 51.7 488 454 433
80.1 1163 1123 1066 1019 966 881 793 711 643 604 572 B35 512
90 '} 128.3 124.1 1181 1131 1076 - 986 89.3 80.6 733 691 656 618 59.2
100 | 140.2 135.8 120.6 124.3 1185 109.1 99.3  90.1 824 779 742 701 673

Source; Catherine M. Thompson, Table of percentage points of the x* distribution, Biometrika, Vol. 32 (1941), by permission of
the author and publisher. ’



