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Question 1.( 30 points)

1.1 The mean weekly sales of soap bars in the department store were 146.3 per store.
After an advertising campaign the mean weekly ales in 22 stores for a typical week
increased 153.7 and showed a standard deviation of 17.2 was the advertising
campaign successful? Why? (10 points)

1.2 A new finding on field experiments shows, a new variety of Maize is expected to
give a n yield of 40 quintals per hectare. The variety as tested on 10 randomly
selected farmer’s fields around Manzini. The yields (quintal/hectare) were recorded as
41,42,33,41,39,38,42,40,35,45,.do the results conform the expectation? why?
(10 points)

1.3 Complete the following ANOVA table for RCBD in which each treatment appeared

once in each block. ( 10 points)
Source of variation df SS MS F
Treatments _ 12 ___ .
Blocks 4 _ 6 e
Errors 2

Question 2 ( 40 ponts)

Grain yield of maize resulting from use of different insecticides
An experiment was conducted to study the effect of 4 level of insecticides on yield of
paddy . The four levels of insecticides were.

No application (T;)

Dol- Max 1 kg per hectare (T;)

Dol-Max 2 kg per hectare (T5)

DDT +BHC per hectare (T4)
The yield of grain in kg per plot are shown in the following table.
T, T, T; Ty
24 50 55 77
34 50 58 69
24 60 65 70
34 57 58 67
24 56 61 66 Grand total
Total
2.1 Compute the correction factor (CF) (10 points)
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2. 2.Compute the treatment (or group) sum of squares. (10 points)

2.3. Compute the error sum of square. (10 points)

2. 4.Constract the corresponding ANOVA table and interpret the result. (10 points)

Question 3 ( 30 points)

An educator wants to see how strong the relationship is between a student’s
score on a test and his/her grade point average.

Test | 98 105 100 100 106 95 116 112
score

X

GPA |21 2.4 3.2 2.7 2.2 23 3.8 34
y

3.1 Compute the value of the linear correlation coefficient between

xand vy. ‘ (4 points)
3.2 State the hypotheses (4 points)
3.3 Find the critical value. ' (2 points)
3.4 Compute the test value. ( 4 points)
3.5  Make the decision. ( 4 points)

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

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

3.8  What is the best predicated consumption amount if test score is 114? ‘
(4 points)
END OF PAPER



 Appendix V

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

] 1|28 |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|192(19.3]19.3]19.4{19.4[19:4|19.4|19.4]{19.4]|19.4]19.5{19.5|19.56{19.5|19.5 195

3 |10 |9-55|9.28 [9.12|9.01 |8.94 |8.89 |8.85 8.818.79 |8.74|8.70 | 8.66 | 8.64 | 8.62 |8.5918.57| 8.55 |8.53

4 | 7711694659 |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]514/4.76|2.53]|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 | 559 | T74|435|4.12]3.97|3.87|379(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 |3.50|3.44 {339 [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|3.18 (314 |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 | 2.54
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 | 2.53 | 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 |2.69 | 2.62 | 2.54 | 2.51 | 2.47 | 2.43| 2.38 ] 2.34 | 2.30
13 | 4.67(3.81341(318]3.03|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{38.74(3.34|3.11|2.96 | 2.85 | 276 | 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 | 240 | 2.33 |2.20 | 2.25 | 2.20 | 2.16 | 2.11 | 2.07
16 | 4.49(3.63|3.243.01 285|274 (266 |2.59|2.54]|2.49 |2.42{2.35|2.28 | 224|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 | 258 | 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]3.13|2.90|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 |4.35|3.49{3.10|287)|271| 260|251 |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|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 (3.4 |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 | 1.89 | 1.84 |1.78
23 |4.28(3.42(3.03|2.80 |2.64| 253 |2.44 |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 | 426|3.40]3.01|2.78 |2.62| 251 |2.42{2.36|2.30 | 2.25 [2.18 |2.11 | 2.03 |1.98 | 1.94 | 1.89 | 1.84] 1.79 |1.73
25 |4.24(3.39{2.992.76|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 |2.59 | 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|225|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 | 2.20 | 2.24 | 2.19 | 212 | 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 {2.10 | 2.03 | 1.94 |1.90{ 1.85 | 1.81 { 1.75 | 1.70 |1.64
30 |4.17|3.32|2.92]2.60|253]242|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]|261|245|2.34|225|2.18{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{2.58 |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]|3.07|2.68|245}|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
= |384{3.00]2.60(2.37(2.21]|2.10|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 for Statisticians, Vol. 2 (1972), Table 5, page 178, by permission.
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‘Appendix VI

" 99th Percentile Values
for the F Distribution
{», degrees of freedom in numerator)
{», degrees of freedom in denominator)

b
[y

¥q 1 2 3 4 5 6 7 8 9 10 112 | 15 | 20 | 24 | 30 | 40 | 60 | 120 | =

)

405215000} 5403} 5625 | 5764 | 5859 | 5928 5981‘ 6023} 6056161066157 | 6209 6235 | 6261 | 6287 {6313 | 6339 | 6366
98.5199.0199.299.2199.399.3 199.4}99.4 |99.4 |99.4 |99.4{99.4|99.4|99.5|99.5{99.5{995({995 |99.5
11_4‘:3 30.8 E?_i 28.7128.2127.9 | 27.7]215 273 |27.2|27.1 {269 | 26.7|26.6|26.5{26.4(26.3(26.2126.1
21.2118.0)16.7}16.0 | 155|152 [ 15.0 | 14.8 | 147|145 [144 {142 |14.0|139|13.8 | 13.7|13.7| 13.6 | 13.5
16.3113.31121111.4}11.0}10.7 {10.5}10.3 |10.2 |10.1 |9.89 |9.72 | 9.55|9.47 |9.38 { 9.29 {9.20 | 9.11 | 9.02
13.7110.919.78 1 9.15 1 8.75 | 8.47 | 8.26 | 8.10 | 7.98 | 7.87 |7.72 {1.56 | 7.40 | 7.31 | 723 | 7.14 {7.06 | 6.97 | 6.88
122{9.55|8.45|7.857.46 | 7.19 | 6.99 | 6.84 |6.72 | 6.62 | 6.47 | 6.31 | 6.16 | 6.07 | 5.99 | 5.91 | 5.82 | 5.74 | 5.65
11.3|8.65 ) 7.59 | 7.01 6.63 1 6.37 16.18 1 6.03 15.91 ] 5.81 |5.67 |5.52 | 6.36 ] 5.28 | 5.20 | 5.12 | 5.03 | 4.95 | 4.86
10.6 8.02]6.99 | 6.42 1 6.06 } 5.80 | 5.61 | 5.47 | 5.35 1 5.26 | 5.11 [4.96 | 4.81 [ 4.73 | 4.65 | 4.57 [4.48 | 4.40 {4.31
10.0 | 7.56 | 6.55 5.99 |5.64 | 5.39 | 520 | 5.06 [4.94 |4.85 |4.71 [4.56 | 4.41 | 433 4.25( 4.17 4.08 14.00 | 3.91
9.657.21|622}5.67 5321507 |4.89 |4.74 |4.63 }4.54 {440 [425|4.10]|4.02|3.94| 3.86 (3.78{ 3.69 | 3.60
9.3316.9315.951541 |5.06)482|464]4.50]4.39]4.30{4.16|401|3.86(3.78|3.70|3.62{3.543.45}3.36
9.0716.70 | 5.74 | 5.21 1486 | 4.62 | 4.44 14.30 }4.19 4.10 | 3.96 | 3.82 | 3.66 | 3.59 | 8.51 | 3.43 |3.34 | 3.25 | 3.17
8.86 | 6.51]5.56)5.04)4.70 446 [ 4.28 | 4.14 }4.03 | 3.94 |3.80 |3.66 | 3.51 | 3.43| 3.35| 3.27 | 3.18 { 3.09 { 3.00
8.68 16.36]5.42 1489 1456 14.32 14.14|4.00 |3.89 | 3.80 |3.67 |3523.37{3.29]3.21| 3.13 |3.05 | 2.96 | 2.87
8.53 16.23 15.29 | 4.77 | 4.44 14.20 | 4.03 | 3.89 |3.78 |3.69 |3.55 341 | 3.26{3.18 | 3.10{ 3.02 {2.93 1284 {2.75
84016111519} 4.674.34[4.10 }3933.79 |3.68 |3.59 |3.46 [3.31 [ 3.16{3.08 | 3.00| 2.92 {2.83 | 2.75 | 2.65
8.29 | 6.01 | 5.09 [ 4.58 | 4.25 | 4.01 | 3.84 | 3.71 |3.60 |3.51 |3.37 | 3.23 | 3.08| 3.00 | 2.92] 2.84 | 2.75 | 2.66 | 2.57
8.18 15.9315.01}450]417|3.94|3.77 |3.63 |3.52 | 3.43 |3.30 {3.15 | 3.00 292|284 2.76 {2.67 | 2.58 | 2.49
8.10 5851 4.94 .4.43 410}3.87|3.70 | 3.56 }3.46 {3.37 [3.2313.09 { 2.94| 2.86| 2.78| 2.69 | 2.61 | 2.52 | 2.42
8.02 | 5.78 | 4.87 437)14.04|3.81 |364351)3.40(331|3.1713.03|2.8812.80{2.72}264 {2.55]2.462.36
7.95 |5.72 | 4.82 | 4.31 | 3.90 | 3.76 | 3.59 | 3.45 {3.35 | 3.26 |3.12 | 2.98 | 2.83 | 2.75 | 2.67| 2.58 {2.50 | 2.40 | 2.31
78815.66|4.76}4.26}394]3.71 | 3.54]3.41 |3.30 {3.21 {3.072.93 {2.78{2.70 ( 2.62| 2.564 | 2.45|2.35|2.26
7.82|5.61]4.72}4.2213.90]3.67 | 3.503.36 |3.26 |3.17 |3.03 1289 | 2.74{ 2.66 | 2.58{ 2.49 12.4012.31 | 2.21
7.77|5.57 | 4.68 | 418 | 3.86 | 3.63 | 3.46 | 3.32 |3.22 {3.13 [2.99 {2.85 | 2.70 | 2.62 | 2.54| 2.45 |2.36 | 2.27 | 2.17
7.7215.53)464}14.14382|3.59 | 3.42 |3.29 {3.18 [3.09 |2.96 |2.82 | 2.66 | 2.58 | 2.50| 2.42 | 2.33 | 2.23 12.13
7.68 1549]1460]4.113.78]3.56 |3.39 |3.26 {3.15 |3.06 {2.93 1278 | 2.63 { 2.55 | 2.47} 2.38 12.2912.20 | 2.10
7.64 |5.45]457]4.07 |3.75]3.53 13.36 {3.23 |3.12 {3.03 {2.90 |[2.75 | 2.60 1 2.52 | 2.44} 2.35 | 2.26 | 2.17 | 2.06
7.60}5.4214.54]4.04 373 |3.50 | 3.33 | 3.20 {3.09 {3.00 {2.87 |2.73 | 2.57 | 2.49 241 2.33 |2.23 | 2.14 | 2.03
7.56 | 5.39} 451 ]4.02 |3.70 | 3.47 | 3.30 | 3.17 | 3.07 |2.98 |2.84 270 | 255 2.47| 2.39] 2.30 [2.21 } 2.11 | 2.01
7.31|518]4.31}3.83|3.51]3.29 |3.12(2.99 [2.89 |2.80 {2.66 {2.52 | 2.37 | 2.29| 2.20| 2.11 |2.02|1.92 | 1.80
7.0814.984.13)|3.6513.34 |3.12 | 2.95 | 2.82 | 2.72 | 2.63 {2.50 | 2.35 { 2.20 ; 2.12{ 2.03] 1.94 | 1.8411.73 |1.60
120 | 6.85]4.79|3.95]3.48 |3.17 |2.96 | 2.79 | 2.66 | 2.56 | 2.47 {2.34 {2.19 | 2.03 | 1.95 | 1.86| 1.76 | 1.66 | 1.53 | 1.38
= 1663]4.61]378|3.32|3.021280)264|251(241({2.32{218(2.04|1.88|1.79|1.70} 1.59 }1.4711.32 11.00
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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. ~
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APPENDIX F Distribution of ¢

Lecel of significance for unc-tailed feal

dr A0 as 025 K ) .0os 0005
Level of aignificance for hro-fuiled fcal
20 A0 s 0z i) - _oal
1 3.074 6314 12706 31.52) 651657 6365.619
2 1.886 2 420 1303 5.965 yuzs 31.508
3 1.638 - 2.353 3.182 4511 5841 12.941
| 1.533 2_132 - 2716 1.747 1604 © B.610
5 1476 7D15 7571 3365 4032 6.859
6 1.440 1943 2447 3.143 3,707 5.859
7 1415 1§95 2 365 2 994 349 5405
] 1:397 1860 - 2306 2 396 3355 5041
y 1313 . 1823 -2.969 2 ja] 1250 . 4781
- 10 1372 1812, ~ 29294 2761 31169 ° ASHT
11 1363 1.796 2901 . 2 718 1.106 4437
12 1356 1.782 2179 2 681 1.055 4318
13 1.350 1771 " 2160 2_G50 1012 4.221
14 1345, 1.761 2145 2 624 2.977 4.140
1S 1.341 4.753 2131 2.6U2 9 947 - 4073
16 1337 . 1.746 3 120 7 5H] 2991 . 4015 .
17 1333 L.740 21l8°"  25R7 2.1798 2965
18 1.33p L734- 2,101 2552 2 B18 922
19 1328 1.729 2 Mo 2519 , 2851 3883
20 . 1_.;125 1.7?5 !«'..DH"E 2528 2845 J.850
: 3 -
3 1323 1.721 so80 ! 251K 2 K31 381y
29 1321 1717 2.074 2 508 2K19 1782
23 131y " 174 2 064 s 500 2 RO7 1767
24 1338 L711 2 064 2 443 2797 1745
25 1316 1.708 2 D50 2 4BS v I87 3725
26 1315 1.706 7 056 24719 27719 lyiirg
21 1214 1.700 2 052 2 473 27711 3.6590
28 1313 1.7m 2.(HH % 167 2,763 3674
2y 1311 1.6u4 2 15 7467 2 756 3.659
a0 1310 1.697 247 7457 2 750 3646
40 1303 1.684 . 202) - 2 423 2704 . 3551
60 1296 . LE7L . 2.000 2 390 2.660 3450
120 1.989 1.658 . 1.9Bo 2 354 2.617 3373
= 1.282 1.545 1.960 7395 2576 31291

Abnd;éd from R. A. Fisher and F. Yaics, S,um.rlrrd Tablcx for Bialogical, zlgnrulmrnl and Medi-
cal Rexenrch, Gih od. {London: Lonpman, 1974), 1ah. [11. Usal by ptrmusmn ol’ the awnhors and .
Longman Group Lid.
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