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Question 1 [73+7 marks)

a. Consider the binomial test, derive the exact distribution of 5 using the equation

n

B>

il
where
/ i, if the irh Bernoulli trial is a success,
oy =
0, il the 1k Bernoulli trial is failure,
in the case when n = 2 and p = 0.25 and hence calculate Pyg5(8 > 1}
b. It is estimated that at least half of the men who currently undergo an operation to remove prostrate
cancer suffer from a particular undesirabte side effect. In an effort to reduce the likelihood of this side
effect the FDA studied a new method of performing the operation. Out of 19 operations only 3 men

suffered the unpleasant side effect. Is it safe o conclude that the new method of operating is effective

in reducing the side effect? Use o = (.05, and p-valuc approach.
Question 2§ /446 marks]

Let Z; = Y; — X, consider the Wilcoxon signed rank test stalistic
I
o Z‘ R,
i1
where 1, is the indicator variable
b >0
. iz, <0
a. For the case of n = 3, derive the distribution of 7" under //y (no ties case).
b. Using your answer from (a) above:
i. Find Py(T* > 5)
ii. Calculate the mean and variance of 7" under the null hypothesis.

Question 3 |10+ 18 marks]

a. To determine if a new treatment is eifective in treating sleep apnea, individual suffering from sleep
apnea were enrolled in a study. The number of hours of uninterrupted sleep prior to and after treatment
was measured. The data is provided in the following table. Test the appropriate hypothesis at the 5%

tevel of significance, use large sample approximation. Report your conclusions.




Individual | 2 3 4 5 [ 7 8 9 10

Before 62 44 59 64 38 6 47 T 56 49
After 7.4 80 49 7R 02 82 36 72 65 512

b. In a comparative study of the lifetimes of three different brands of light bulbs, three independent
random samples from each brand were tested 1o see how long the lasted (in hours) with the following

results,

Brand [Lifctime (hours)

| 0.5 824 88.9 95.6 28 LT
2 8§17 843 H6.8 623 U85 1019
3 982 1087 1I& 1 1245 1309 13841

Use an appropriate test to show that, at the 10% significance level, there are differences between the

brands in terms of median lifetime.
Question 4 [ /12+ 8 marks|

a. A graduate student performed a pilot study for his dissertation. He wanted 1o examine the effects of
animal companionship on elderly males. He sclected 10 male participants from a nursing home. Then
he used an ABAB research design, where A represented a weck with the absence of a cat and B
represented a week with the presence of a cat. At the end of each weck, he administered a 20-point

survey to measure quality of life satistaction. The survey results are presented i table below.

qu‘liL;i-punl \.\"cul\ !7 Wa;k-.“ \\;'ccl\ 37 \\;kd\i_
) 7' T (1” e 8 T 9_
2 Y 3 10 )
3 ] 18 16 17
4 7 G 8 9
5 7 8 10 i
6 10 14 13 11
1 13 19 I |3
8 / R 2 5
9 b i Yy 5
10 12 16 14 15

Use an appropriate test to defermine if one or more of the groups are significantly different. Since this

is pilot study, use o == 0.10.




b. The business department at a small college wanted o compare the relative class rank of its MBA
graduates with their fifth-year salaries. The data collected by the department are presented in table

below. Compare the graduates class rank with their {ifth-year salaries

Relutive class rank | 1l year safary
b e l... FARRSS N 31,;5() .

2 67900

3 85000

il 80500

5 41000

G 35440

7 101300

bt 50560

Yy T0050

Use a two-tailed Spearman rank-order correlation with ¢ = 0.05 to determine if a relationship exists

between the two variables.
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TARLE 3 Standard Normal Probabilities

PlZ<zl/

#

z 00 01 02 A3 04 A5 A6 07 08 09

—3.5 0002 0002 0002 0002 00n2 D002 0002 002 0002 0002
—3.4 0003 .00G3 0003 D003 0003 003 0003 0003 0003 0002
—-3.3 0005 0005 0005 0004 0004 0004 0004 0004 0004 0003
-3.2 L0007 00067 0006 0006 0006 0006 0006 0005 0005 0005
-3.1 0010 0009 0009 0009 L0008 0008 0008 0008 0007 L0007
-3.0 0013 0013 013 0012 0012 00T 01 0011 0010 0010

-2.9 0019 0318 0018 L0 0016 016 00715 0015 0014 0014
—2.8 0026 0025 0024 0023 023 022 0021 021 0020 0019
—2.7 0035 0034 0033 0032 031 030 0028 0028 0027 D026
—-2.6 0047 0045 0044 2043 0041 0040 0039 0038 0037 .0036
—2.5 .0062 0060 0055 0057 0055 0054 0052 0051 0049 0048
-~ 2.4 .0082 .0080 0078 0075 L0073 0071 0069 0068 0066 0064
—-23 0107 0104 0102 0098 0896 D094 0091 0089 .0087 0084
—2.2 0139 0136 0132 0129 D125 0122 0118 01186 0113 0110
-2 0179 0174 L1760 ab 162 A58 (1 3 0150 0146 0143

- 2.0 0228 02272 2107 212 0207 na2nz (a7 192 0188 0183

—1.9 0287 281 0274 26K 262 D256 250G 0244 0239 0233
- 1.8 0359 0351 0344 0336 0329 0322 0314 0307 301 0294
—-1.7 0446 0436 0427 418 0409 4 0392 01384 0375 0367
-16 0548 0537 0526 0546 0505 0495 0485 0475 0465 0455
=15 0668 0655 0643 063G 0618 0606 0594 0582 0571 0558
—-14 .0808 0793 0778 0764 0749 0735 0721 0708 0694 0681
—1.3 0968 0951 0934 0918 0901 0385 869 0853 0838 0823

-12 Jd151 131 d1i2 093 JHa7s 1056 1038 020 1003 0985
- 1.1 1357 1335 1314 | 207 1271 LY 1230 1210 1180 1170
-1.0 1587 1562 539 AS1A 1402 RIS BEED 1423 1401 1379

-9 1841 1814 1788 4762 1730 A711 B85 160 4635 A611

-5 2119 .2090 2061 2033 2005 1977 1549 1922 1894 1867
=7 2420 2389 2358 2327 2297 2266 2236 2200 2177 2148
-.b 2743 2709 2676 2643 2611 2578 25406 2514 2483 2451
-.5 3085 3050 3015 2981 29406 2912 2877 2843 2810 2776
-4 3446 3409 3372 33306 3300 3264 3228 3192 3156 3121

-3 3821 3783 3745 3707 3669 3032 3504 3557 3520 3483
—.2 4207 4168 4129 A0H0 AUs? 013 3974 3930 3857 3859
-1 4602 4562 4522 ARG EERR A404 4304 4325 4286 4247

-0 5000 4960 4920

AR80 A8 80 A761 4721 40681

4641




TABLE 2 (Continued)

s
S W~ D

11
12
13
14
15
16
17
18
19
20

13
14
15
16
17
18
19
20
21

22
23
24

25

1.000 998
1000 1000
1.000  1.000
1.000  1.000
1.000  1.000
1.000  1.000
1000 1.000
1.000  1.000
1.000  1.000
1.000  1.000
1.600  1.000
1.000 1000
1.000  1.000
1.000  1.000
1.000 1.000
277 072
642 271
873 537
966 764
903 802
2999 867
1.000 991
1.000 998
1.000  1.000
1.000  1.000
1.000  1.000
1.000  1.000
1000 1.000
1.003  1.000
1.000  1.000
1.000  1.000
1.000 1000
1.000  1.000
1.000  1.000
1.000  1.000
1.00¢ 1000
1.000 1,000
1000 1.000
1.000  1.000
L.oog 1000
1.000

1.000

913
968
990
897
599
1.000
1.000
1000
£.000
1.0:00
1.006
1.000
1.000
1.000
1.000

004
027
098
234
421
617
780
891
953
983
954
998
1.000
1.000
1.000
1.000
1.000
£.000
1.000
1.000
1.000
1.000
[.000
L.O00
F.O00

1.000

LS|
=
=

608
g2
K87
952
983
995
999
00
008}
008
000
00
000
000
.000

— e et e s — —

00
1102
e
133
RENIE
SR
341
Si2
677
811
02
456
JR3
Q0
RO
1006
1.000
1.000
§.000
1.000
1.000
1 006
| 0]
|G
L.O00
]

600

40

250
Ale
5906
755
872
943
H79
94
BON T
000
000
300
000
000
00

000
000
0G0
002
049
424
074
154
274
425
586
737
840
122
Q66
87
996
999
1.000
1.000
1.000)
L.OOG
10060
.00
1.000

1.000

L
Ty

o
w

T o
)
NN

099
.00
1000
1.000
1.000

000
00
000
(08
0
02
007
022
054
15

L2102

345
500
0655
78E
8385
BRI
78
993
998
£.000
P00
I (0
] .008
|00

1.000
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G353

006
21
(057
428
245
A04
584
750
874
4409
984
996
99
D00
006

060
000
00
000
000
00
008
001
004
013
034
073
154
208
414
575
726
846
926
971
591
098
1000
1040
1.000

1.000

000
001
005
017
048
113
228
392
584
762
893
65
92
999
006G

f—

.000
000
oo
0
D00
000
00
D00
000
000
002
006
Ul7
34
098
89
323
483
659
807
910
67
49l
98
£.000

1.000 1.000 1,000

G070

000
000
000
001
003
010
032
{87
196
370
5859
794
931
588
£.000

000
600
00
00
000
000
000
000
000
000
000
004
000
02
006
017
047
109
220
383
579
766
902
973
996

80

0060
000
000
.000
000
000
006
002
011
043
133
323
GO8
.878
1.000

000
000
000
000
000
000
.000
000
000
000
.000
000
000
000
000
000
000
002
009
033
098
236
463
729
928

90 |

95

000
000
000
000
000
000
.000
000
000
003
016
075
264
642
1.000

000
000
000
000
000
000
.000
000
.000
000
000
.000
000
000
000
000
000
000
000
001
007
034
A27
358
723
1.000




TABLE 5 Percentage Points of ,\/2 Distributions

(41
df 99 975 95
1 0002 001 004
2 02 U5 10
3 1l 22 35
4 30 A48 71
5 55 .83 115
G .87 1.24 1.64
7 1.24 1.69 247
8 1.65 2.18 2.73
9 2.09 2.70 3.33
10 2.56 3.24 394
11 305 3.81 4.57
12 3.57 4.40 5.23
13 4,11 5.04 5.89
14 4.66 5.62 6.57
15 5.23 .26 7.26
i6 5.81 6.90 7.96
17 6.41 7.56 8.67
18 7.01 3.23 939
19 7.63 8.90 10.12
20 8.26 9.59 10.85
21 3.90 10.28 11.59
22 9.54 100.98 12.34
23 13.20 11.69 13.09
24 10.86 12.40 13.85
25 11.52 13.11 14.61
26 12.20 13.84 15.38
27 12.88 14.57 16.15
28 13.56 15.30 16.93
29 14.26 16.04 17.71
30 14 G5 16.78 13.49
40 22.16 24.42 26.51
50 29.71 32.35 34.76
60 37.48 40.47 4319
70 45.44 48.75 51.74
0 53.54 57.15 60.39
90 G1.75 65.64 6G9.13
100 70.06

74.22

77.93

RIS
.61
2.20
2.83
3.49
4.17

4 87
558
(.30
7.04d
774
8.55
931
10,09
10,86
11.65

12.44
13.24
4.0
14.85
15.66
16.47
17.29
18.11
15.94
1977

20.60)
29.05
37.69
4646
55.33
(428
7324

82306

50 :

45
1.39
2.37
3.36
435
535
6.35
7.34
8.34

9.34
10.34
I'1.34
1234
13.34
14.34
15.34
16.34
17.34
18.34

19.34
2434
21.34
22.34
23.34
24,34
25 34
26.34
27.34
28.34

29.34
39.34
4933
5033
6933
79.33
89.33

99.33

10

2.71

4.6l
6.25
778
9.24
10.64
12.02
13.36
14.68

1500
17.28
18.55
1981
2106
22.31
2354
2477
2559
27.20

28.41
29.62
30.81
32.01
33.20
3438
35.56
36.74
3792
39.09

40.26
51.81
63.17
74.40)
85.53
96.58
107.57

118.50
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637

05 025 01
3.84 5.02 6.63
5.99 7.38 9.21
7.81 6.35 11.34
948 11.i4 13.28

1§.07 12.83 15.09

12.59 14.45 16.81

14.07 16.01 18.48

15,51 17.53 20.09

16.92 19.02 21.67

18.31 20.48 23.21

19.68 21.92 24.72

21.03 23.34 26.22

22.36 24.74 27.69

23.68 26.12 29.14

25,00 27.49 30.58

26.30 28.85 32.00

27.59 30.19 3341

28.87 31.53 34.81

30.14 32.85 36.19

31.41 34.17 37.57

32.67 35.48 3893

33.92 36.78 40.29

3517 38.08 41.64

36.42 39.36 42.98

37.65 40.65 4431

38.89 41.92 45.64

40.11 43.19 46.96

41.34 44 46 48.28

42.56 45.72 49.59

43.77 46.98 50.89

55.7¢ 59.34 (63.69

67.50 71.42 76.15

79.08 83.30 88.38

901.53 95.02 100.43

101.88 106.63 112.33
113.15 118.14 124,12

124.34

129.56

13581
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TABLE B.5 Critical Values for the Fricdman Test Statistic F..

k N o < 00 o< 0.05 a < 0025 o < 0.01
3 3 6.000 6.000
4 6.000 6.500 8.000 8.000
5 5.200 6.400 7.600 8.400
6 5.333 7.000 8.333 9.000
7 5.429 7143 7.714 8.857
8 5.250 6.250 7.750 9.000
9 5.556 6.222 8.000 8.667
t0 5.000 6.200 7.800 9.600
11 4.909 0.545 7818 9.455
12 5.167 6.500 8.000 9.500
{3 4,769 6.000 7.538 9.385
14 5.143 6.143 7.429 9.000
5 4.933 6.400 7.600 8.933
4 2 6.000 6.000
3 6.600 7.400 8.200 9.000
4 6,300 7.800 8.400 9.600
5 6.300 7.800 8.760 9.960
6 6.400) 7.600 8.800 10,200
7 6.429 1.800 9.000 10.371
] 6.300 7.650 9.000 10.500
9 6.467 7.800 9.133 10.867
10 6.360 7.800 9.120 10.800
11 6.382 7.909 9.327 11.073
12 6.400 7.900 9.200 11,100
13 6415 7.985 7.369 11.123
14 6.343 7.886 9.343 11.143
15 6.4H) 8.040 9.400 11.240
5 2 7.200 7.600 8.000 8.000
3 7.467 8.933 9.600 10.133
4 7.600 8.800 9.800 11.200
5 7.680 8.960 10,240 11.680
6 7.733 9.067 10.400 11.867
7 7971 0443 10.514 12.114
& 7.800 9.300) 10.600 12,300
9 7,133 9,244 10.667 12.444
10 7.760 9.280 10.720 12.480
6 2 8.286 9.143 9.429 9.714
3 8.714 9.857 10.810 11.762
4 9.000 10.286 11.429 12714
5 9.000 10,486 11743 13.229
6 9.048 100571 12.000 13.619
7 9.122 10.671 12.061 13.857

(Continned)
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TABLE B.5 (Continued)

& N a < (.10 a < 0,05 < (L025 a < 0.01
8 9.143 10.714 12214 14.000
9 G127 10.778 12,302 14.143
10 9,143 £0.800 12.343 14.229

Sowrce: Adapted from Martin, L., Leblane, R., & Toan, N, K. (1993). Tables for the Friedman rank test. The
Canadian Journal of Sitistics / La Revie Canedienne de Stetixtigie, 21{1). 39-43. Reprinted with permission from

The Cunudian Journal of Stutistics. Copyright 1993 by the Statistical Society of Canada. All rights reser

TABLE B.6 The Critical Values for the Kruskal-Wallis H-Test Statistic.

ved.

(The Critical Values for the Kruskal-Wallis A-Fest Statistic, & = 3).

i i, iy e < 010 < 005 o < 0.01
2 2 2 4,571429 - -
3 1 I - - -
3 2 1 4285714 - -
3 2 2 4464286 4714286 -
3 3 1 1.571429 5142857 -
3 3 2 1555556 53610111 -
3 3 3 1.622222 5.600000 6.488889
4 2 1 4.500000 - -
4 2 2 4458333 5.333333 -
4 3 i 4055556 5208333 -
4 3 2 451001 5.444444 6.444444
4 3 3 700000 5.79090Y9 6.715455
4 4 | 1166667 4 966667 6.6666067
4 4 2 4.554545% 5434545 7.036364
4 4 3 1.515455 5.598185 7.143939
4 4 4 4.653846 5.692308 7.653846
5 2 1 4.200000 5.000000 -
5 2 2 4.373333 5.160000 6.533333
5 3 1 4017778 4 871111 -
5 3 2 4.650909 5.250909 6.821818
5 3 3 [.533333 5.6484%5 7.078788
S 4 1 KR LYRVE 4, 985455 6954545
5 4 2 4.540909 5.272727 7.204545
5 4 3 4548718 5.656410 7.444872
5 4 4 J.668132 5.657143 7.760440
5 5 1 4.108091 5127273 7300091
5 5 4.623077 5.338462 7.338462
S 5 3 4.5450355 5.626374 7.578022
S 5 4 4.522857 5.665714 7.791429
5 5 5 4.360000 5780000 8.000000
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TABLE B.6 {(Continued)
{The Critical Values for the Kruskal-Wallis f-Test Statistic, & = 3).
n ny n o < 0010 o < (105 a < 0.0t
6 2 1 4.200000 4822222 -
6 2 2 4.436304 5.345455 0.654545
6 3 | 3.90009 1 4854545 6.581818
6 3 2 LOBIRIS 5348485 6.969697
6 3 3 4.538462 5.615385 7.192308
6 4 ] A4.037879 4946970 7.083333
0 4 2 4.493590 5.262821 7.339744
6 4 3 4.604396 5.604396 7.467033
6 4 4 4.523810 5.666607 7.795238
6 5 l 4. 428205 4.989744 7.182051
6 5 2 4595601 S.318681 7.375824
6 5 3 4.535234 5.601905 7.590476
6 5 4 4.522500 5.060833 7.935833
] 5 5 4547059 5.698529 8.027941
6 6 | 4000000 4.857143 7.065934
6 2 4438095 5.409524 7466667
6 6 3 4.558333 5.625000 7.725000
6 6 4 4347794 5.724265 8.000000
6 6 5 4. .542484 5.764706 8. 118854
6 6 6 .538012 5.719298 §.222222
7 1 [ 4,260067 -
1 2 | 4.200000 A4.7710649:1 -
7 2 2 4.525074 5142857 7.000000
7 3 ! 4173160 4,952381 6.649351
7 3 2 45827418 5.357143 6.838828
7 3 3 4.602826 5.620094 7.227630
7 4 | 4120879 4.9862064 6.986264
7 4 2 4.549451 5.3739%1 7.304553
7 4 3 4.527211 5.023129 7.498639
7 4 4 4.562500 5.650000 7.814286
7 5 ] 4.035165 5.063736 71060597
7 5 2 4 484898 5392653 7.449796
7 5 3 4.535238 5.588571 7.697143
7 5 4 4541597 5732773 7.931092
7 5 5 4.540056 5707563 8100840
7 6 ] 4032653 5.066667 7.254422
7 6 2 4.500000 5357143 7.490476
7 & 3 4550420 5.672269 7.756303
7 6 4 4.561625 5.705882 8.016340
7 6 5 4.559733 5769925 8.156725

(Continued)
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APPENIIX B

CRITICAL VALUE TABLES 255

{The Critical Values for the Kruskal Wallis [{-Test Statistic, &k == 4.}

n, e 1y i, a < .10 a < 0.05 a < 0.01
5 5 4 1 5.670000 6.782500 8.870000
5 5 4 2 5944853 7.032353 9. 156618
5 S 4 3 6.052288 7217647 9.356863
5 5 4 4 6070375 7.291228 9.536842
5 5 5 1 5.682353 6.829412 9.052941
5 5 5 2 5.945098 7074510 9,286275
3 5 5 3 6043275 7.250292 9.495906
5 5 5 < 6.082105 7.327895 9.669474
5 5 3 5 6.097143 7377443 9.800000

Sowrce: Adapted Trom Meyer, 1. P, & Scaman, M. AL (2808, Marck) A conparison of the exact Kruskal-Wallis
distribution to asymptotic approximations for N < 105, Paper presented at the annual meeting of the American
Educational Research Association, New York. Reprinted with permission ol the authors.

TABLE B.7 Critical Values for the Spearman Rank-Order Correlation Coefficient r,.

Clheppetaited { 0. 10

Vietaited < 0.05

¥y piled § ()02
Mope-tuited if‘ 00[

(‘rl\\‘u-l:li'\ull E 0-01

-tasiled < (.005

it Qone-nited < 0.05 (oo < (LO25

4 1.000

5 0.900 1,000 £.000 .

6 0.829 0.880 0.943 1.000
7 0714 0,786 0.893 0.929
8 0.643 {1.738 0.333 0.881
9 0.600 (0.700 (783 0.833
10 0.5604 0.648 0.745 0.794
1 0.536 0.018 0.709 0.755
12 0.503 0.587 0.671 0.727
13 0.484 0.560 0.648 0.703
14 0.464 {),538 0.622 0.675
15 0.443 0.321 (0,604 0.654
6 0.429 0.503 ().582 (1635
17 0.414 (.48 0.366 0.615
18 0.401 04772 0.550 0.600
19 0.391 0.460 0.535 0.584
20 0.380 0.447 0.520 0.570
21 0.370 0.435 (0.508 0.556
22 0.361 0.425 0.496 0.544
23 (1.353% 0415 0486 0.532

(Continned)
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TABLE B.7 (Continued)

Cponited = 010 Cppanied < (LOS O eniaites = 0.02 Crgoiteg < 0.01
i I | X ¢ Cpnenited = 025 Voneuied = (WO Copeaiea S 0.005
24 0.344 0,406 0.476 0.32%
25 0.337 {1.398 0.166 0.511
26 0.331 0.390) 0.457 (.501
27 0.324 0,382 (1448 0.491
28 0317 0.375 (1440 0.483
29 0.312 0.368 0.433 0.475
30 0.306 0.362 0.425 0.467
3 0.301 0.356 0418 0.459
32 0.296 0.350 0412 0.452
33 0.294 0.345 (0.405 0.446
34 0.287 0340 {.394 0.439
35 0.283 0.335 (1.394 (1433
36 0.279 0.330 (0.388 0.427
37 0.275 0.325 0.383 0.421
38 0.271 0,321 0.378 0.415
39 0.267 0.317 0.373 0410
40 0.264 0.313 (.368 0.405
41 0.261 0.30% 0.3671 0.400
42 (.257 0,305 0.359 0.395
43 (.254 0,301 0.355 0.391
44 0.251 (.298 0.351 0.386
45 0.248 0.294 0.347 0.382
46 0.246 0.291 (0.343 0.378
47 0.243 0.28% 0.340 0.374
48 (.240 0.285 0.336 0.370
49 0.238 0,282 0,333 .366
50 (0,235 0.279 (1,329 0.363

Source: Adapted from Zar, 1. H. (1972). Significance testing of the Spearman rank corselation coellicient. Jowrnal of
the American Statistical Association, 67, 578--580. Reprinted with permission tfrom The Journal of the American
Staiistical Association, Copyright 1972 by the American Stalisiical Association. Al rights reserved.
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TABLE B.10 Critical Values for the Runs Test for Randomness,

Qne-tailed alternative; o = 0.05.

il

" 2 3 4 5 o 7 8 Y 10 1 12
2 - - - 2 2 2 2 2
3 - - - 2 2 2 2 2 3 3 3

- _ 7 - _ _ - — . _

4 - - 2 2 3 3 3 3 3 3 4

- 7 8 9 9 - - - - -
5 - 2 2 3 3 3 3 4 4 4 4
- - 9 9 10 10 [l ¥ [ - -
6 - 2 3 3 3 4 4 4 5 5 5
- 9 1) ¥ I 12 12 ¥ 13 13
7 - 2 3 3 4 4 4 5 5 6
- - 9 10 il 12 13 13 13 14 14
8 2 2 3 3 4 4 5 5 6 6 6
- - - 1 12 13 13 14 14 (5 15
9 2 2 3 4 4 5 5 6 6 6 7
- - - 1 12 13 14 14 15 15 16
i0 2 3 3 | 5 5 6 6 6 7 7
- - . i 1 (3 14 15 16 16 17
11 2 3 3 i 5 5 6 6 7 7 8
- - - - 13 14 15 15 16 17 17
12 2 3 4 4 5 6 6 7 7 8 8
- - - - 13 14 15 L6 17 17 18

i 2 3 4 5 6 7 8 9 10 11 )
2 - - . - : - - - - - 2
3 - - - - 2 2 2 2 2 2 2
4 - - - 2 2 2 3 3 3 3 3

- - - Y Yy - - — _ -
5 - - 2 2 3 3 3 3 3 4 4
- - 9 10 10 1 1 - - - -
6 - 2 2 3 3 3 3 4 4 4 4
- - 9 10 3 12 12 13 13 13 (3
7 - 2 2 3 3 3 4 4 5 5 5
- - - Ll 12 13 13 14 14 14 14

{Continued)




