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Question 1 (25 points)
16 young pigs assigned randomly among 4 experimental groups. Each group is fed a different

diet. The data are the pig's weight in KG after being raised on these diets for 9 months. Here
are the data that were obtained from the four experimental groups.

Feedl Feed2 Feed 3 Feed 4
12 16 20 30
14 15 21 32
15 14 22 30
16 16 24 28

Are the mean pig weights the same for all 4 diets? Test at 5% level of
significant?

Carryout an exhaustive analysis of this data and write a report on your findings by answering
the following.

a) Write the statistical model for this experiment. (2 Points)
b) State the hypotheses. ( 2 points)
¢) Find the critical value? ( 2 points)

d) Calculate the test value? ( 10 points)
¢) Make decision. ( 2 points)
f) Interpret your result. ( 2 points)

g) Perform paired comparison test using least significant difference (LSD). ( 3 points)

h) Does it appear that the use of CRD for this experiment was justified? Explain
( 2 points)
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Question 2 (25 points)

Suppose you want to determine whether the brand of laundry detergent used and the
temperature affects the amount of dirt removed from your laundry. To this end, you buy
two different brand of detergent (“ Super” and “Best”) and choose three different
temperature levels (“cold”, “warm”, and “hot”). And conduct experiment and have the
following result. Test the amount of dirt removal depends on the type of detergent and
temperature .

cold warm Hot
Super ) 9 10
Best o) 13 12

Carry out an exhaustive analysis of this data and write a report on your findings for the
farmer by answering the following

a) State the hypotheses. ( 5 points)
b) Find the critical value? ( 5 points)
c) Calculate the test value? Use a = 0.05 ( 10 points)
¢) Make decision. ( 2 points)
d) Interpret your result. ( 3 points)

Question 3 (25 points)

An Agronomist conducted an experiment to compare the yield of 3 varieties of Maize ( A,B
C) in Luyengo campus .A plot of land was divided into 9 subplots( 3 rows and 3 columns)
and obtained the following results. (Use a. = 0.05)

Yield of Maize, kg/plot

A 30 B 20 C 48
B 22 C 46 A 36
C 44 A 33 B 23

a) Write the statistical model for this experiment.
b) Write appropriate hypotheses for the F tests. .
¢) Construct ANOVA table including the CV.

(5 Points)
(6 Points)
(14 points)

Tok:
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Question 4. ( 25 points)

4.1 Study the following output of a given data in which the dependent variable reading score
related to gender, type of school, writing score, science score and math score.

a) Is gender a factor for reading score?. ( 2 points)
b) Is writing Score a factor for reading score? ( 2 points)
¢) Write a multiple regression model for the given data? (2 points)
d) Explain the meaning of the coefficient of math score 03667 ( 2 points)
Unstandar Standardiz t Sig.
dized ed
Coefficient Coefficient
s s
Model B Std. Error Beta
1 (Constant) 4.811 3.452 1.394 165
GENDER -1.583 1.103 -.077 -1.435 163
type of 125 1.362 .004 .092 .927
school
writing 283 077 261 3.677 .000
score
science 270 .070 .260 3.833 .000
score

math score .366 .075 334 4.865 .000
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4.2 In order to determine the possible effect of a chemical treatment on the rate of
germination of maize seeds a pot culture experiment was conducted, 140 chemically
treated seeds and 260 untreated seeds were sown. The results are given below:

Germinated Not germinated Total
Chemically treated 100 40 140
untreated 200 60 260
total 300 100 400
Does the chemical treatment improve the germination rate of cotton seeds?
Use o = 0.05
Key points to be considered.
a) State the hypotheses. ( 2 points)
b) Find the critical value? ( 2 points)
c¢) Calculate the test value? ( 3 points)
d) Make decision. ( 2 points)

4.3 In a cross between parents of the genetic constitution AAbb and aaBB, the phenotypes in
F, sample is classified as follows:

AB Ab aB ab Total

90 30 32 2488 160

They are expected to occurin a 3 : 2: 2: 1 ratio. Does the segregation agree with the
theoretical ratio? Explain in detail by using a = 0.05 ( 8 points)
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Appendix V

95th Percentile Values
for the F Distribution
(WT_ degrees of freedom in numerator]

(v, degrees of freedom in denominator}

1 2 s e sl el mioslas e ias e e a0 lan | eo el e

1 | 161 | 200 | 216 | 225 | 230 | 234 | 237 | 2389 | 241 | 242 | 244 | 246 | 248 | 249 | 250 | 251 | 252 | 253 | 254

2 |18.5|19.0(19.219.2|19.3|19.3 |19.4 |19.4|19i4|19.4 |19.4|19.4 | 19.4|19.5|19.5 |19.5 | 19.5| 10.5 [19.5

3 |10 /9.55|9.28 |9.129.01 | 8.94 889 |8.85 | 8.81 |8.79 |8.74  8.70 | 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 |4.53 | 4.39 | 4.28 |4.21 |4.15 | 4.10 [4.06 |4.00 [ 3.94|2.87|3.84|3.81 |3.77|3.74| 3.70 | 3.67
7 | 5.59 | 2774|435 |4.12 [ 3.97| 387 |3.79 |3.73 | 3.8 | 3.64 |3.57 | 3.51 | 3.44 | 3.41| 3.38 | .34 | 3.30] 2.27 | 5.29

8 | 5.32(4.46|4.07|3.84 (2.6 |3.58 |2.50 |3.44|3.30 |3.35 |3.28 |3.22 | 3.15|3.12| 3.08 | 5.04 | 2.01| 297|203

9- | 512|4.263.86 |3.63 | 3.48 | 3.37 |3.29 [8.23.13.18 [3.14 [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 | 2774 | 2.70 | 2.66 | 2.62| 2.58 | 2.5
11 | 4.84|3.98 359 3.36 |3.20 | 3.09 |2.01|2.95 |2.90 |2.85 |2.79 | 272 | 2.65 | 2.61 | 2.57 | 2.53 | 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 |2.60 | 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| 292|283 |2.77 | 2.71 | 2.67 | 2.60 | 2.53 | 2.46 | 2.42 | 2.38 | 2.34 | 2.30 | 2.25 | 2,01
14 | 4.603.74 8.34|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|3.68(8.24(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 | 4.45|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 | 1.95
18 | 4.41)355|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| 1.67 | 1.92
19 | 4.3818.6213.13 | 2.90 | 2.74  2.63 | 2.54 |2.48| 2.42 [2.38 | 2.31 |2.23 | 2.16 | 211 | 2.07 | 2.03 | 1.98| 1.98 | 1.88
20 | 435|349 |3.10 |2.87|2.71 | 2.60 | 2.51 | 2.45|2.39 | 235 |2.28 |2.20 [ 2.12 [2.08 | 2.04 | 1.99 [1.95 | 1.00 | 1.84
21 | 4.323.47|3.07 |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 | 4.30|3.44)3.05|2.82|2.66 | 2.55 | 2.46 | 2.40| 2.34 | 2.30 |2.23 | 2.15 | 2.07 | 2.03| 1.98 | 1.94 | 189 | 1.84 [1.78
23 |4.283.4213.03|2.80 (2.64 | 2.53 |2.44 |2.37| 2.32 | 2.27 [2.20 |2.13 | 2.05 [2.01 | 1.96 | .91 | 1.86 | 1.81 |1.76
24 1426|340 |3.01|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| 1.70 | 1.73
25 | 4.24|8.392.99|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 | 171
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 | 1.60
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 (256 | 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|3.3312.93|2.70 | 2.55 | 2.43 | 2.35 | 2.28| 2.22 2.8 2.10 |2.03 | 1.94 |1.90| 1.85 | 1.81 | 1.75| 1.70 | 1.64
30 | 4.17)8.32|2.92|2.69 | 258 | 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 | 4.081323|2.84 1261 (245(2.34 225|218 2.12|2.08 2.00 |1.92 |1.84 |1.70|1.74 | 1.69 | 1.64| 1.58 | 1.51
60 | 4.00(8.15|2.76 | 2.53 | 2.87| 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 | 8.9213.07|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
= | 8.84/3.00|2.60|2.37 (221|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 Jor Statisticians, Vol. 2 (1972), Table 5, page 178, by permission.
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Chi-square Distribution Table

d.f. 95 99 ATDH 95 9 A .05 025 .1
1 .00 0.00 0.00 (.00 0.02 27l 3.84 512 G.63
2 0.01 (.02 (.05 0.10 0.21 4.61 5.490 7.8 991
3 0.07 011 0.22 .35 0.54 6.25 7.81 0,35 11.34
-4 (L2l 0.30 0,45 .71 1.06 FiEs 09.19 11,14 13.28
H .41 0.55 (.83 1.15 161 0.24 11.07 12.83 15,09
6 .68  0.87 1.24 1.64 20 10.64 12.59 14.45 16.8]
T (.99 1.24 1.65 2.17 2.83 12.02 14.07 16.01 185,48
& 1.4 1.65 218 2.73 3.49 13,36 15.51] 17.53 20,019
) LT3 2.09 2.70 3.33 4.17 LGS 16.92 ISz 2067

10 sl i 225 304 487 15,499 1831 2048 23.21
11 2.60  3.05 352  L5T 558 17.28 19,65 21.92 24,72
12 SEUTERh 7 4,40 .23 (.30 18,55 21.03 23.3 26502
13 HHr - Ll 5.01 5,80 7.04 19,581 225G 2l 27.69
14 .07 .66 5.63 6.57 7.79 21,06 28.68  26.12 29.1.1
15 4.60 523 6.26 7.26 8.55 ot | 25.00 27.49 300,58
16 ald 5El (.91 7.96 9.31 23.54 20,30 28,85 32.00
17 570 6.4) .56 GG s 2759 3019 33,41
18 6.26  7.01 823 9.39  10.56 25.99 JhAT 8180 BLE]
19 .84 7.63 sl 10020 1165 SRS (1] RS B B O
20 43 H.26 9.50 1085 12,41 328,41 31,41 41T 8757
22 S04 954 1098 1234 1404 3081 33.92 S36.78 10,249
24 9.89 1086 1210 1885 15,66 33.20 642 39896 42,95
2070 AR16 0 13200 18 SL 1588 1799 3556 3880 4,99 45,04
28 | 12,46 13.56 1531 1693 1894 37,92 41,34 44,46 48,28
30 [ 13.79 1495 1679 1849 2060 1096 4377 46,93 50.89
32 1 1503 16.36 1829 2007 2227 4258 46,19 4048 5349
S401 1650 1779 1981 20166 23.95 ° 4L00) 48.60 5197 56,06
35 1 1929 2069 2288 2488 2734 A0.51 - 5338 BN G116
4200 220040 2365 26000 2811 8077 GLOo S8.12 0 6178 66,21
46 1 3504 26,66 29.16 3144 5429 58,64 62,83 665,62 71.20
ol | 27,99 29.7) 3280 3476 37069 6307 67.50 71.42 7615
05 | 3L73. 3357 3640 3896 4206  G8.80 i R8s 8220
GO | 3553 3748 4048 4319 46,16 740 08 8380 88,38
G5 | 39.35 4144 LLG0  A745 50,88 .97 S482 0 80018 9409
014328 4544 IST6 0 5LTY BE.33 8553 001,53 0502 100,43
[ 4721 4948 52091 56.05 5970 Q106 9622 10s4 106,530
80 | 5LI7 5351 5715 6030 G198 96,58 LSS 106,63 112.33
85| B5IT  BT.63 6139 6LTH  6G8TR 102,05 10752 11230 118,24
9001 BN G1.T5 . GBGS 6013 7330 I0Ta7 » LIS VIS 1819
95 | 63.25 65,90 6992 7352 TrA2 | I3.04  LISTS  123.86 12007
100 ) 6733 7006 7122 TTO3 8986 1IS.50 12434 12956 135.8]
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