UNIVERSITI SAINS MALAYSIA

Peperiksaan Semester Tambahan

Sidang 1989/90

Jun 1990

FMT 202 Statistik

Masa: (2 jam)

Kertas ini mengandungi ENAM soalan.

Jawab LIMA (5) soalan sahaja.

Semua soalan mesti dijawab di dalam Bahasa Malaysia.
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1. Dengan menggunakan data yang berikut; kirakan purata

(mean), trimean dan median.

2. (A)

(B)

Kelas Frekuensi
10-24 13
25-39 15
40-54 30
55-69 42
70-84 60
85-99 40

(20 markah)

Di dalam sebuah kotak ada 30 biji tablet aspirin
dan 10 biji tablet parasetamol. Sekiranya 4 biji

tablet dikeluarkan dari kotak itu secara rawak,

apakah kebarangkalian X di dalam 4 biji tablet
itu? (X = bilangan aspirin di dalam 4 biji
tablet itu).

(i) Apakah kebarangkalian apabila X bernilai

ganjil?

(ii) Apakah kebarangkalian apabila X bernilai
> 27

(20 markah)

.3/~
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(A)

(B)
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Diberikan taburan frekuensi yang menunjukkan
berat pencemar (mg) di dalam tablet penisilin.

Gunakan kaedah transformasi linear, kirakan

kevarinan dan sisihan piawainya.

Berat Pencemar (mg) Frekuensi
0.018-0.032 5
0.033-0.037 10

0.038-0.042 " 10
0.043-0.047 30
0.048-0.052 35
0.053-0.067 10

(10 markah)

Satu kajian dijalankan untuk menentukan hubungan

paras kolesterol dengan pendapatan bulanan.

Keputusan kajian ini disenaraikan di bawah.

Paras Kolesterol

Pendapatan Tinggi Biasa Rendah

> $1000 45 20 15
$500-$1000 32 25 31
< $500 20 20 31

Pilih satu ujian statistik yang sesuai untuk
menentukan sama ada kedua-dua pembolehubah ini
bersandar atau tidak pada paras kesignifikanan
95%.

(10 markah)
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Satu kajian kebioperolehan dijalankan untuk membanding

amaun drug yang diserap dari dua formulasi, A dan B.

Dua belas subjek manusia dipilih dan dibahagikan
secara rawak kepada dua kumpulan, di mana satu
kumpulan diberi formulasi A dan yang lain diberikan

B. Data berikut diperolehi.

Amaun Yang Diserap (mg)

Formulasi A Formulasi B
99.0 102.5
117.5 100.5
90.0 77.5
105 70.5
130 76
101.5 81.2

(A) Pilih satu ujian parametrik yang sesuai untuk
menentukan sama ada terdapat perbezaan yang

signifikan di antara dua formulasi ini.
(10 markah)
(B) Pilih satu ujian bukan parametrik yang sesuai
untuk menentukan sama ada terdapat perbezaan

yang signifikan di antara dua formulasi ini.

(10 markah)
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Seorang-saintis ingin membanding kesan 3 jenis ubat
tradisional ke atas berat badan manusia. Lapan
belas subjek dengan berat badan 65-70 kg dipilih
dan dibahagikan secara rawak kepada 3 kumpulan.
Setiap kumpulan diberikan salah satu jenis ubat
tradisional selama 3 bulan. Selepas rawatan ini

peratus penambahan berat badan dihitungkan.

Jenis Ubat
A B c
7.1 7.5 7.6
7.9 8.2 7.0
8.0 6.0 8.0
7.2 6.6 9.0
8.8 7.4 8.2
6.4 5.8 7.5

(A) Bandingkan kesan ubat-ubat ini dan pilih satu
ujian statistik yang sesuai untuk menentukan

sama ada terdapat perbezaan yang signifikan.
(15 markah)
(B) Beri alasan-alasan mengapa anda memilih ujian
statistik tersebut.

(5 markah)

.6/
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Satu kajian dijalankan untuk menentukan hubungan
umur dan kadar jantung dalam kanak-kanak yang

berumur satu hingga lima belas tahun. Data berikut

diperolehi

Subjek Umur Kadar Jantung
A 1 111
B 2 108
C 3 108
D 4 102
E 5 99
F 6 92
G 7 93
H 8 88
I 9 90
J 10 90
K 11 88
L 12 86
M 13 " 84
N 14 83
0 15 82

(A) Hitungkan pekali regresi.
(B) Lukiskan garisan penyesuaian terbaik.
(C) Hitungkan pekali penentuan.

(D) Ujikan pekali regresi bagi kesignifikanan.

(20 markah)

7/ -
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FORMULA

1. Median (m) = b + ¢ x

i

2. u, = Ax, + B
1 1
3. % = % (i - B)
4. sx2 - 15 su2
_ A .
2 fui®fi - nu’
5. S 4 =
u n - 1

kuartil atas + (2 x median) + kuartil bawah

6. Trimean = i

7. Ujian-t

X, - X
R S
§/1/n; + 1/n,
2 2
.- (n1 - l)S1 + (n2 - 1)Sz
n1 + n2 - 2
"
s/v/n
2
2 (ID)
D - T
S=
: n - 1

83

.8 /-




10.

Ujian Wilcoxon (independent samples)

n.(n, + 1)
_ 22 :
U = n1 n2 + 5 - ZR
U' = n1 n2 - U
Ujian Sign -

P(s>k)=1-P (s > k-1)

ANOVA (1l-way)

w2
- 2 (£X)
SSTotal = LX" - n
T
2 2 ’
ss _ (EXA) . (ZXB) _ (ZX)Z
Treatments n n n
A B ..... T
SSError = SSTotal - SSTreatments

d.f. (Total) = (nT - 1)

d.f. (Treatment) = (k - 1)

d.f. (Error) = (n1 tn, ... + n, - k)
d Mserr
HSD = or
/n
2 n_.n
nnm =
fy 7 0y

.9/~
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Ujian Kruskal-Wallis
2 2 2
12 BB Ry
H=rrr— — + =+ |, ... + — |- 3 (N + 1)
N(N + 1) \n; n, n,
N = ny + n, + L. + n,

Ujian perbandingan berganda:

1
- N(N +1) 1 -
AR = 2k (k_l))/[“}g“’“ (= nj)

n.
1

Ujian Friedman

12 2 2 2
Q—m)(f{l"’f{"' ..... +Rk)—3n(k+1)

d.f. = k - 1

Ujian perbandingan berganda:

b k (K + 1)

AR = 2 (a/k (k-1)) 5

Formula Sturges

k =1+ 3.3 loglon

85
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14, Ujian Korelasi

n Ixy - LX Ly

Jo tx2_(zx)2 /o 2;2-'-(2y)2

R =

15. Analisis Regresi

y = mx + C
LXLy
Lxy - 5
m =
2
sz _(Ex)
n
Iy - m(Zx)
C =
n
2 (Zy)z m XLy
SSE = Iy - m LXy P + o
S E S_SE
yx n-2
2 _ N(AD - BC)Z
16. x =
(A+B)(C+D) (A+C)(B+D)

86
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TABLE 11T

Critical values of ¢

11

(FMT 202)

For any given df, the table shows the values of 1 corresponding to various levels of probability. Obtained t is
significont ot o given level if it is equol to or greater than the volue shown in the table.

40
[ 120

l" -

Level of significonce for one-tailed test

10 .05
Level of significance for two-tniled test

20 10 .05 02
3.078 6.314 12.706 31.820
1.886 2.920 4,303 6.965
1,638 2.353 RRTE 4,541
1533 2132 2,70 3,747
1,476 2.015 27571 3,365
| 440 1,943 2.447 3,143
1415 1.895 2.365 2.998
1,397 1,860 2.306 2.896
1,383 1833 2.262 2,821
17372 1.812 2.228 2. 764
1.363 1,796 2.200 2.718
1,356 1,782 2.179 7.681
1,350 1771 2,160 2650
1,345 1761 2,145 2.624
i 341 1753 2,131 7602
1,337 1.746 2.120 2,583
1,333 1740 2.110 2,567
1-330 1.734 2101 . 2.552
1.328 1.729 2.093 2,577
v 325 1,725 2 086 2 528
1.323 1,721 2 080 2.518
1321 1717 2.074 2,508
319 1714 2,067 2,500
1 e T 2.064 2,492
1316 1. 708 2.060 2.485
L1315 1. 706 2.056 2.479
1,314 1703 2.052 2.473
1,313 1700 2.048 2,467
1,30 1,699 2.045 2 462
1310 1,697 2.042 7 457
1.303 1,684 2.021 2.423
1.296 1,671 2.000 2.3%0
1,289 . 1.658 “1.980 2.358
1.282 1,645 1960 2.326

From R. A. Fisher and F. Yates, Statistical Tables for Biological, Agricultural and Medica
by Longman Group Ltd., London (previously published by Oliver and Boyd L.,

permission of the authors and publishers.
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. 364 Appendix Tables Appendis Tabies 363
~~
N
o
N
=
=
= — — e
) T ———————— .
. n ¢ PW =0 n ¢ PW=2c) - r ¢ PWZc) n ¢ PW=Zo)
Wilcoxon table &
11 .500 g 32 012 12 58 .010 16 88 011
This table gives the significance probabilities for the Wilcoxon signed- 2 1 50 mm WWA ww .wwm wm mwM
rank test for paired nmoavmnmo:m. for various mn_onwwa values of the test 1 6 128 20 098 4 102 5 096
e W= . . o o
.mS:w:n . sum of all signed ranks. The significance probabilities 4 10 06 o 39 . 010 13 65 on v ge 016
included in the table are the ones closest to the commonly used levels g8 17§ 33 023 T 02 83 028
of significance a = .10, @ =.05. and « = .01. Thus the tabie may be s 15 031 29 049 49 047 71 049
used to obtain the appropriate critical value of W for a given value of c. 13 .062 20 098 8500
the level of mwmﬂmmnmbﬂa. . il 094 10 45 010 14 7 010 18108 .010
.. . .. 2
The critical values c in the table correspond te the critical value 6 21 016 wo wmw MM .mm, 2! ‘mwm
\ for a one-sided test which rejects for large vaiues of W. If the test is ww wMM 097 43 097 T 098
~ osn.mina. and rejects Fn small (negative) values of W', %.ns the ﬁ::ow_ 13109 11 s> 009 1s 80 01! 1 114 010
— value is —c. where ¢ is the value in the table for which P(H = ¢) 7 28 008 4 027 70 024 98 028
| = desired level of significance. If the test is two-sided. then the critical 3 0m ww .ww wm .Sq. MM mMm
value ¢ is determined by finding the value in the table for which 20 058 ' e -
P(W = ¢} = 1/2 a, where a is the desired leve! of significance. In this 16 109 20 e ol
case the testis to reject Hoif W < —cor W = c. 90 049
70 101

Examples

(@) The test is one-sided and rejects for large valués of W. Suppose
a=.05 and n=8. Then the crtical value is ¢ = 24, since
P(W = ¢) = .055, and .055 is closest to the desired level a = .05.
Thus, the test rejects H, if W = 24, and accepts otherwise.

(b) The test is one-sided and rejects for small (negative) values of ¥.
Suppose a=.10 and n=12. The critical value is — 34, since
P(W = 34) = .102, and .102 is the value closest t0 .10. Thus the
test rejects H, if W < — 34,

(c) The test is two-sided. Suppose a= .05 and n = 20. Then the
critical values are 106 and —106, since P(W = 106) = .024, and
.024 is the value closest to .025 (= 1/2a). Thus the test rejects
Hyif W = — 106 or W = 106.
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.0000
.0398
L0793
179
. 1554
915

.2257

.2580
.2881
L3159
L3413

. 3643
. 3849
.4032
L4192
.A332

. 4452
L4554
L4641
.A713
.A772

4821
L4861
L4893
L4918
.4938

L4951
. A765
L4974
. 4781
L4987

.49703
L4971
L 49952
LA9P46
LA977

49904
L 47997
49993
49995
, 50000

TABLE 1V

04 .02 .03

.0040 .0080 .0120
0438 .0478 L0517
0832 .0871 L0910
L1217 L1255 L1293
1591 .1628 L1664

1950 . 1985 L2009

2291 .2324 L2357

L2611 .2642 L2673
L2910 L2739 L2767
.3186 L3212 .J3238
.3438 . 3461 .3485
3665 . 3686 .3708

3069 . 3888 . 3907

. 4049 . 4066 . 4082
4207 .4222 .4236

4345 .4357 .4370
1463 . 4474 LAAB4

4564 L4573 .A582
4649 L4456 LA66A
A719 .A726 .A732

4778 .4783 .1788

4826 . 4830 L4914

4864 . 4868 L4871
AB896 L4878 LA00
4920 L4022 L4925

4940 A9 LA943

L4955 LAS6 L4757
L4766 L4967 LA768
L4975 L4776 4977
L4982 .4982 L4993
.A987 .4987 L4988

13

Normal curve arcas

L0160
.0557
L0740
L3N
. 1700
L2054

L2387
L2704
L2995
L3264
.3508

L3729
L3925
L4099
.A4251
.4382

L4495
A5
L4671
.4738
A7)

.4A838
.AB75
LA20U4
LAD27
L4945

L4957
AT6?
L4v77
.A984
LA90H

.04

L0179
L0576
.0787
L1348
L1736
.2088

L2422
L2714
L3023
.3287
L3531

L3747
L3944
LANDS
LA265
L4374

LASN5
LA597
L4678
L4744
L4798

.ARA2
.48/8
L4506
L4527
LATAS

LAT60
LA970
L4778
.A984
4787

g9

L AR08

. 4850
.4Anp4
LA
L4932
.A949

L4962
LA9T72
LA79
L4785
L4287

(FMT 202)
08 .09
.0319 .0359
L0714 .0753
1103 . 114}
. 1480 L1517
. 1844 L1879
.2190 .2224

L2517 .2549
.,2823  .2852
.3106 AR IR
.3365 .3389

. 3599 .3621
.3810 .3830
L3997 .4015
L4162 L4177
.4306 .4319
L4429 .444)
.A535 L4545
L4625 L4633
.A699 L4706
L4761 L4767
L4812 L4817
. 4854 . 4857
.AB87 . 4890
A91) .4916
.A934 .4936
.A951 .A952
L4963 .4964
L4973 LA974

JA980  .498)
L4986 .4986
L4990 .4990
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VII Critical Values of F

TABLE

he table.

nt

he value shown

hgn

ficant at a given level if it is equal to or greater *

18 signi

The obtained F

0.05 (light row) and 0.01 (derk row) points for the d

istrioution of F
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(continued)

TABLE VII
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TABLE 1X  Critical values of {/

m n, 0.10 005 0025 001 00050001 |m m 010 005 0025 001 0005 0.001
3 2 6 - - - - -l s 37 39 42 46 46 49
3 8 9 - - - - 6 43 46 49 52 54 57
4 2 8 - - - - - 7 49 S} 56 59 61 65
3 11 12 . - - - G 56 60 63 67 69 14
4 13 15 16 - - - 9 62 66 10 16 17 82
5 2 9 10 - - - - |w 10 e 13 77 81 86 90
3 13 1 15 - - e EY U T 1 ¢ - - - - -
4 16 18 19 20 - - 2 19 21 22 - - -
s 20 21 23 2 25 - 3 26 28 3 32 3 -
6 2 11 12 - - - - 4 33 36 38 60 42 44
6 3 15 16 17 - - - 11 5 64 43 46 48 50 53
4 19 21 22 23 26 - 6 47 S0 53 S7T 59 62
s 23 25 27 28 29 - 7 s4 s8 61 65 67 71
6 27 29 3L 33 3 - 8 61 65 69 713 15 80
7 2 1 1 - - - - 9 e 72 16 81 B8} 89
7 3 17 13 20 21 - - |11 10 14 79 84 88 92 98
4 22 2 25 21 128 - 11 81 87 91 9 100 106
s 27 29 30 32 36 - 12 1 12 - - - - -
6 31 3 36 38 39 62 2 20 22 23 - - -
7 36 38 41 43 45 4B 3 28 31 32 3 35 -
8 2 14 15 16 - - - 12 4 36 39 41 K 45 4B
3 19 21 22 26 - - s 43 41 49 52 54 58
4 25 27 28 30 31 - 6 SL 55 58 61 63 68
s 30 32 3 36 38 40 7 s8 63 6 10 12 17
6 35 38 40 42 46 47 8 6 10 74 79 8L 87
8 7 40 43 46 43 S0 54 {1z 9 713 78 82 87 %0 96
8 45 49 S1 55 571 60 10 681 8 91 9 99 106
9 1 9 - - - - - 11 88 9 99 104 108 113
2 16 17 18 - - - 12 95 102 107 113 117 126
3 22 23 25 26 27 - 13 1 1 - - - - -
9 & 27 3 32 33 35 - 13 2 22 26 25 26 - -
s 33 36 38 40 42 46 3 30 33 35 37 38 -
6 39 42 44 41 49 52 4 39 42 46 41 49 51
7 45 48 51 54 56 60 s 41 S0 S3 56 %8 62
8 S0 54 57 61 63 67 6 55 59 62 66 68 13
9 9 56 60 64 67 10 16 113 7 6 6 71 5 18 83
0 1 10 - - - - - 8 71 716 80 84 87 09I
2 17 19 20 - - - 9 79 84 89 9% 97 103
3 24 26 27 29 230 - 10 87 93 97 103 106 113
4 3 33 35 37 38 40 11 95 101 106 112 'Ll6 123
- ...19/-
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TABLE IX (cnnlinurd)
n, n, 010 005 0025 001 0005 0001 | m 010 po% 0026 001 0005 0.001
3 12 103 109 115 121 125 133 16 10 106 Ll2 118 126 129 137
13 111 118 124 130 135 143 11 115 122 129 135 140 149
4 1 14 - - - - - 12 125 132 139 146 151 16l
2 24 25 27 28 - - 13 136 143 149 157 163 11)
3 32 35 37 40 41 - W% 146 153 160 168 174 183
146 4 4l 45 &7 50 52 55 16 15 154 163 170 179 185 197
s S0 sS4 57 60 63 67 16 163 173 181 190 196 208
6 59 63 67 71 73 78 17 1 17 - - - -
7 67 72 76 81 83 89 . 2 28 3l 32 34 -
8 76 81 86 90 94 100 3 39 42 45 47 49 si
14 9 B85 90 95 100 106 111 |17 4 50 53 57 50 62 66
10 93 99 104 110 114 121 5 60 65 68 72 75 80
11 102 108 114 120 126 132 6 71 76 80 84 87 93
12 110 117 123 130 134 143 7 - 81 86 91 9¢ 100 106
13 119 126 132 139 164 153 8 91 97 102 108 112 119
14 14 127 135 141 149 154 164 17 9 101 108 114 120 124 132
15 1 15 - - - - - 10 112 119 125 132 136 145
2 25 27 29 30 - - 11 122 130 136 143 148 158
3 35 38 40 42 43 - 12 132 140 147 155 160 170
4 o4 48 50 53 55 59 13 162 151 158 166 172 18]
15 S 53 57 61 64 67 71 17 14 153 161 169 178 184 193
6 63 67 71 75 18 83 15 163 172 180 189 195 208
7 72 77 81 86 89 95 16 173 183 191 201 207 220
8 81 87 91 9¢ 100 106 17 183 193 202 212 219 232
9 90 9¢ 101 107 111 118 s 1 18 - - - -
15 10 99 106 111 117 121 129 2 30 32 34 36 -
11 108 115 121 128 132 141 3 41 45 47 50 52
12 117 125 131 138 143 152 4 52 56 60 63 66
13 127 13 141 148 153 163 5 63 68 72 76 79
14 136 146 151 159 164 174 6 14 80 B4 89 92
15 15 145 153 161 169 176 185 18 7 85 91 96 102 105 112
16 1 16 - - - - - 8 96 103 108 114 118
2 27 29 3l 32 - - 9 107 114 120 ° 126 131
3 3 40 42 45 46 - 10 118 125 132 139 143
4 47 50 53 57 59 62 11 129 137 143 151 156
6 S 57 61 65 68 71 75 18 12 139 148 155 163 169
6 67 711 75 80 83 a8 13 150 159 167 115 18l
7 76 82 86 91 94 101 14 161 170 178 187 194
8 86 92 97 102 106 113 15 172 182 190 200 206
9 96 102 107 113 117 125 16 182 193 202 212 218
e ...20/-
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TABLE IX  (continued)

m m 010 005 0025 001 0005 000
16 17 193 204 213 224 231 245
18 204 215 225 236 243 258

19 1 18 19 - - - -
2 31 34 36 37 38 -

) 43 47 50 53 54 57

19 4 55 59 63 67 69 73
5 67 72 76 80 8) 88

6 78 84 89 94 97 103

7 90 96 101 107 111 118

8 101 108 114 120 124 132

19 9 113 120 126 133 138 146
10" 124 132 138 146 151 161

11 136 144 151 159 164h 175

12 147 156 163 172 177 168

13 158 167 175 184 190 202

19 ‘14 169 179 188 197 203 216
15 181 191 200 210 216 230

6 192 203 212 222 230 244

17 203 214 226 235 262 257

18 214 226 236 248 255 271

19 19 226 238° 248 260 268 284
20 1 19 20 - - - -
2 33 36 38 39 ho -

3 45 49 52 55 57 60

4 58 62 66 70 72 77

20 S 70 75 80 84 07 93
6 82 88 93 98 102 108

7 94 101 106 112 116 124

8 106 113 119 126 130 139

9 118 126 132 140 1AH 154

20 10 130 138 145 153 158 168
11 142 151 158 167 172 183

12 154 163 171 180 186 198

13 166 176 184 193 200 212

14 176 188 197 207 213 226

20 15 190 200 210 220 227 241
16 201 213 222 233 241 255

17 213 225 235 241 2546 270

18 235 237 248 260 268 204

19 237 250 261 273 281 298

20 249 262 213 286 295 312

From 1. B. QOwen, Handbook of Statestrcal Tables. Reading,

MA: Addison-Wesley, 1962. Reprinted by permission.
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(FMT 202)
TABLE X Critical values of F_,

pa 2 3 4 5 6 7 8 9 0 1 12
2 1390 875 142. 202. 266, 333 403, 475. 550. 626. 704
199, #48. 729, 1036 1362 1705 2063. 2432 2813 3204 3605.
3 154 278 392 507 620 729 835 939 104 114 124,
475 85 120, 151. 184 21(6) 249) 28(1) 310) 33(7) 3&(1)

4 960 155 206 252 295 336 375 41 446 480 514
232 37. 49 59: 69 79. . 89. 97. 106. 113.  120.

5 715 108 137 163 187 ~ 208 229 247 265 282 299
149 22. 28 33. 38. 42 46, 50. 54. 57. 60.

6 592 838 104 121 137 150 163 175 186 197 207
1.1 155 191 22, 25 7. %0 32. 34, 36. 37.

7 499 694 844 970 108 118 127 135 143 151 158
389 12.1 145 165 184 20 22 23. 2. 2. 27.

8 443 600 748 812 903 978 105 11t 117 122 127
250 99 117 132 145 158 169 179 189 198 2L

9 403 534 631 7.1 780 841 895 945 991 103 0.7
65¢ 85 99 1.1 121 131 139 147 153 160 166

10 372 485 567 63¢ 692 742 787 828 866 901 93¢
585 7.4 86 96 104 111 118 124 129 134 139

12 328 4.16 479 530 572 609 642 672 700 725 748
491 6.1 69 76 82 87 91 95 99 102 106

15 286 354 401 437 468 495 519 540 559 577 593
407 49 55 60 64 67 . 711 73 75 -18 80

2 946 295 329 35¢ 376 394 410 424 437 449 439
332 38 43 46 49 5.1 53 55 56 58 59

0 907 240 261 278 291 302 312 321 329 336 339
263 3.0 3.3 34 36 37 38 39 40 41 42

60 167 185 196 204 21 217 22 226 230 233 236

196 22 2.3 2.4 2.4 2.5 2.5 2.6 2.6 2.7 2.7

© 100 100 100 100 100 100 100 100 100 100 100

100 1.00 100 100 100 100 100 100 100 100 1.00

From H. A. David, Biometrika, 39, 422-4. R.epn'nted by permission of the Biometrika trustees.
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TABLE V  Chi square

Co‘umn heodings indicote probability of chonce

deviation between O ond E.

(FMT 202)

DN 0.25 0.10 0.05 0.025 0.01 0.005
1. 1.323 2.706 3.84) 5.024 6.635 7.879
2. 2.773 4.605 5901 7.378 9.210 10.597
3. 4,108 6,251 7.815 9,348 11.345 12.838
4. 5.385 7.779 9.488 11.143 13.277 14,860
5. 6.626 9.236 11.071 12,833 15.086 16,750
6. 7.84 10.645 12,592 14. 449 16.812 18, 548
7. 9.037 12,017 14,067 16.013 18.475 20.278
8. 10,219 13.362 15.507 17.535 20.090 21,955
9. 11.389 14.684 16.919 19.023 21.666 23,589

10. 12.549 15.987 18.307 20,483 23.209 25,188
"n. 13.701 17.275 19.675 21,920 24,725 26,757
12, 14.845 18. 549 21.026 23.337 26,217 28.299
13. 15.984 19.812 22.362 24.736 27.688 29.819

14, 17,117 21.064 23.4685 26.119 2.141 31.319

15. 18.245 22.307 24.996 27.488 30.578 32.801

Adapted from table of
Addison-Wesley,

Commission.
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x* appearing in Handbook of Siatistical Tables by D. B. Owen,
1962, p. 50. Reprinted by permission of the U.S. Atomic Energy



