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Berikut adalah paras glukosa darah rawak (mmol/l) yang diperolehi dari
sekumpulan penuntut farmasi tahun kedua:

5.1
3.4
4.0
6.0

1)

(i)
(iii)
(iv)

)

4.7 3.6
42 4.1
39 438
34 4.0

Aturkan data

3.8
4.4
3.3
3.8

ini

22 4.7
5.0 3.7
33 3.6
4.1 3.8
menurut

maksimum dan minimum.

Buatkan jadual taburan frekuensi dengan tempoh kelas 0.5.

Kirakan purata, varians, sisihan piawai dan ralat piawai sampel.

4.1
3.6
4.6
4.4

susunan

3.6
2.9
3.4
4.9

4.0
3.7
4.5
4.9

4.4
4.7
3.3
4.3

menaik. Nyatakan nilai

Lakarkan satu histogram berdasarkan jadual taburan frekuensi di

atas.

Carikan nilai-nilai purata + 1 sisihan piawai dan purata + 2
sisihan piawai. '
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2. Jadual di bawah menunjukkan bilangan lelaki dari sekumpulan 1000
kelahiran yang dianggarkan akan terus hidup sehingga usia tertentu.

Umur dalam tahun Bilangan yang masih hidup
(x) (1x)
0 1000
10 959
20 952
30 938
40 , 920
50 876
60 758
70 524
80 211
90 22
100 0

(i) Apakah kebarangkalian individu yang dipilih secara rawak akan
terus hidup sekurang-kurangnya sehingga usia 10 tahun?

(11) Apakah kebarangkalian individu yang dipilih secara rawak akan
meninggal dunia sebelum berusia 10 tahun?

(111) Apakah kebarangkalian individu yang berusia 60 tahun terus hidup
sehingga 70 tahun?

(iv) Apakah kebarangkalian dua individu yang berusia 60 tahun akan
terus hidup sehingga berusia 70 tahun?

(v) Jika terdapat 100 individu berusia 60 tahun, berapa ramaikah yang
akan mencapai usia 70 tahun?

(vi) Apakah kebarangkalian individu meninggal dunia di dalam
dekadnya yang kedua?

(vii) Apakah kebarangkalian individu meninggal dunia di dalam
dekadnya yang pertama, ketiga, keempat, kelima, keenam,
ketujuh, kelapan, kesembilan dan kesepuluh? Adakah ini berupa
taburan kebarangkalian? Jika ia, lakarkan taburan ini.

20 markah
255 omared
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(A) Berikut data dari satu kajian tentang paras magnesium plasma

pesakit-pesakit kencing manis.
Paras Magnesium

Plasma (mmol/D)

Jenis Rawatan Bilangan Pesakit  Purata S.p.

Terapi insulin 227 0.719 0.068
Terapi bukan-insulin 352 0.748 0.070
Terapi hepoglisemik oral 225 0.744 0.070
Penghadan pemakanan 127 0.756 0.070

(B)

(i) Adakah data di atas sahih? Berikan justifikasi anda.

(i) Carikan ralat piawai purata paras magnesium plasma bagi
setiap kumpulan.

(iii) Jenis fawatan yang manakah yang memberi purata dan sisihan
piawai yang lebih meyakinkan? Bagaimanakah anda membuat
kesimpulan ini?

(iv) Persembahkan data di atas dalam bentuk rajah yang sesuai.

(12 markah)

Jabatan Bedah, Hospital Sri Keladi menjalankan 250 pembedahan
ke atas pesakit-pesakitnya. Data pesakit diberikan dalam jadual di
bawah: '

Jantina Pertama Kali Dibedah  Kedua Kali Dibedah
Lelaki 60 70
Wanita 44 76
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Jika seorang pesakit dipilih secara rawak, apakah kebarangkalian,

(1) bahawa pesakit adalah pesakit lelaki? :
(11) bahawa pesakit adalah pertama kali dibedah, jika ia pesakit

lelaki?

(iii) pesakit adalah pesakit wanita jika diketahui bahawa ia belum
pernah dibedah?

(iv) bahawa pesakit adalah pesakit lelaki yang telah pernah
dibedah?

(8 markah)

Apakah yang dimaksudkan oleh ralat "Type 1"? Terangkan dengan

memberikan contoh bagaimana ralat sebegini dapat berlaku.

(8 markah)

Drug X ialah digunakan untuk menurunkan paras glukosa dalam
darah. Suatu kajian dikendalikan untuk menilai kesan drug ini.
Lapan (8) subjek manusia digunakan, dan paras glukosa subjek-
subjek itu disukatkan sebelum dan 3 jam selepas pemberian drug
X. Berikut ialah data yang diperolehi:

Paras Glukosa (mmol/l)

Subjek
Sebelum | Selepas
1 8.7 | 8.7
2 93 | 6.2
3 7.1 | 5.1
4 6.9 | 4.6
5 8.0 | 7.5
6 7.5 | 7.5
7 6.8 | 5.4
8 90 | 7.0

257 ‘ ...6/-
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(i) Pilih suatu ujian statistik dan tentukan sama ada kesan drug
itu adalah signifikan secara statistik.

(12 markah)

Penyerapan suatu drug X dari dua formulasi yang berbeza dibandingkan.
Dua belas (12) subjek manusia dibahagikan secara rawak kepada dua
kumpulan. Kumpulan I diberikan sediaan A dan kumpulan II diberikan
sediaan B. Berikut ialah data yang diperolehi:

Amaun Yang Diserap (mg)

Sediaan A | Sediaan B
51 | 4l
61 | 44
66 | 48
54 | 55
49 | 38
59 | 37

(A) Pilih satu ujian statistik yang sesuai dan tentukan sama ada
penyerapan drug X dari dua sediaan tersebut adalah berbeza secara

statistik.

(B) Terangkan kelemahan-kelemahan
Jelaskan bagaimana kajian tersebut dapat diperbaiki.

258
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(10 markah)

rekabentuk ‘kajian di atas.

(10 markah)

-



6.

-7 - (FMT 202)

(A) Satu kajian dikendalikan untuk membandingkan dua vaksin

(B)

hepatitis. Dua puluh (20) subjek manusia diberikan vaksin A dan
dua puluh (20) yang lain diberikan vaksin B. Bagi vaksin A hanya
lapan (8) daripada subjek-subjek itu mencapai kesan positif,
manakala bagi vaksin B empat-belas (14) mencapai kesan positif.
Adakah perbezaan itu benar secara statistik?

(10 markah)

Sekiranya anda dikehendaki membandingkan dua kaedah analisis
yang digunakan untuk menganalisakan suatu drug X, terangkan
bagaimana anda akan mengendalikan perbandingan itu?

(10 markah)

250
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FORMULA

1. Median (m) = b + ¢ % %

*

2., u, = Ax, + B

i i
3. %=21(q
2 1 2
4, S = = §
X Az u
2 fuilsi - na2
5. § =
' u n -1
+ til bawah
6. Trimean = kuartil atas + (2 x m:dian) kuar ’
7. Ujian-t
X -y
t = 0
s//n”
2 g x)z
x - n
sSE =
n-1
: X, - X
t = 1 2

SYl/ny + 1/n,

_/(n1 - 182 + (n, - SY

S
n, +n, - 2
t - 2
- s//m
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Ujian Wilcoxon (independent samples)

. n,(n, + 1)
= 2' 2
U = ny n2 + > - ZR
U = ny nz - U
Ujian Sign

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

ANOVA (l-way)

2
L ooy2 _ (IX)

SsTotal X" - B

2 2

(ZX)"  (ZXg) (£X)2
SS = + > 2. -
Treatments n n n
' A B ..... T

SsErrof = SsTotal - SSTreatments

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

'd.f. (Treatmenf) = (k - 1)

d.f. (Error) = (n1 + Ny oo + n, - k)
HSD = q'Eserror
Ny
. - 2 nlnz
am ————en
n, * o,
261

...10/-



11.

12,

13.
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Ujian Kruskal-Wallis

2 .2 2
R® =R
‘H = 12 L2400, .. +-R—k-3(N+1)
N(N + 1) n, n, n,

N = n1 + n2 + ,.... * nk
d.fl =k- 1

Ujian perbandingan berganda:

. 1
oF = Z fay a1,
(=/k (k-1)) 12 ng nj

Ujian Friedman

12 2 2 2
Q= HETE_IHT)(RI + Ry * ... % Rk) -3n(k+1)

d.f. = k - 1 | o

Ujian perbandingan berganda:

- bk (K+1)
AR = Z(a/k (k-1)) o

Formula Sturges

k = 1+ 3.3 log, 0

c.e11/-
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15.

16,

17,

18,

19.

20,
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Ujian Korelasi

n Ixy - Ix Ly

R =

/n sz-(Zx)2 ngzyz-(Zy)z

Analisis Regresi

y =mx +c

Ixy - EE%X
m = 5

sz - iggl

Ly -m(Ix)
c = =

(zy)2 + Ixtly
n

S8, = Eyz - m IXy - n

SS
s - 3 —E

yx n-2

.2 = N@ap - BC)?
(A+B)(C+D)(A+C)(B+D)

/I

99% CI y = X + [z x S
' /a

7 = X =M
o/vn

‘ 2
2 _ . (0-E)
= ¥ =L
X E

99% CI u = X ¢ <% x §-)
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Values of the correlation Coefficient for
‘Significance (2 tail)

- 12 -

THE CORRELATION COEFFICYENT

M

(FMT 202)

Different Levels of

dof. ol .05 .02 .01 .001
1. .98769 99692 999507 999877 9999988
26 90000 495000 +98000 .990000 .99900
3. .8054 .8783 93433 95873 99116
4. <7293 8114 .8822 91720 97406
5. 6694 7545 .5329 8745 95074
6. 6215 .7067 .7887 .8343 92493
7. .5822 .6664 .7498 7977 .8982
8. .5494 6319 .7155 .7646 .8721
9% .5214 .6021 .6851 . 7348 8471
10. 4973 .5760 .6581 .7079 .8233
11, 4762 5529 +6339 .6835 .8010
124 4575 .5324 .6120 6614 .7800
13, 4409 .5139 .5923 6411 . 7603
14. .4259 4973 5742 .6226 .7420
1s. 4124 L4821 .5577 6055 .7246
def. = -degrees of freeadom
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Table Al Areas in tail of the standard normal distribution.

Adapted from Table 3 of White et al. (1979) with permission of the authors and publishers.

Tabulated area: proportion of the area
of the standard normal distribution that is

sbove 2

(FMT 202)

0 2
Second decimal place of z
3 0.00 0.01 0.02 0.03 004 0.0 0.06 0.07 0.08 '0.09
00 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 04721 0.4681 0.464)
0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4323 04286 0.4247
0.2 0.4207 04168 04129 0.4090 04052 0.4013 0.3974 0.3936 0.3897 0.3859
03 0.821 0.3783 0.3745 0.3707 0.1669 0.3632 0.3594 0.3557 0.3520 0.J483
0.4 0.3446 0.3409 03372 03336 0.3300 0.3264 0.3228 03192 0.3156 0.3121
0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 02810 - 02776
0.6 0.2743 02709 0.2676 0.2643 0.2611 0.2578 0.2546 0.2514 0.248) 0.2451
0.7 0.2420 02389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 02177 0.2148
0.8 02119 0.2090 0.2061 0.2033 0.2005 0.i1977 0.1949 0.1922 0.1894 0.1867
09 0.1841 0.1814 0.1788 0.1762 0.1736 o1 0.1685 0.1660 0.1635 0.161)
10 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.140! 0.1379
1.1 0.1387 0.1335 . 01314 0.1292 01271 0.1251 0.1230 0.1210 0.1190 01170
1.2 01131 01131~ O.1t12 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
1.3 0.0968 0,0951 0.0934 0.0918 00901 0.0885 0.0869 00853 0.0838 0.0823
1.4 0.0808 00793 0.0778 00764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
- - el ..w«w‘ PR bt
1.8 0.0668 0.0655 0.0643 0.0630 000618 0.0606 0.0594 0.0582 0.057} 0.0559
1.6 0.0548 0.0537 0.0526 00516 00505 0.0495 0.0485 0.0475 0.0465 0.045%
1.7 0.0446 0.0436 0.0427 00418 0.0409 0.0401 0.0392 0.0384 0.0375 00367
1.8 0.0359 0.0351. 0.0344 00336 00329 00322 00314 0.0307 0.0301 0.0294
19 0.0287 0.0281 0.0274 4.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233
2.0 0.02275 002222 0.02169 002118 002068 0.02018 001970 0.0192) 0.01876 0.01831
2.1 001786 001743 001700 001659 001618 001578 0.01539 0.01500 001463 001426
22 001390 001355 001320 001287 0.01255 0.01222 0.01191 001160 001130 001101
2.3 0.01072 0.01044 001017 0.00990 0.00964 0.00939 0.00914 0.00889 0.00866 0.00842
24 000820 000798 000776  0.00755 0.00734 000714 0.00695 0.00676 0.00657 0.00639
2.5 0.00621 0.00604 0.00587 0.00570 0.00554 0.00539 0.00523 0.00508 0.00494 0.00480
2.6 0.00466 0.00453 0.00440 0.00427 0.00415 0.00402 0.00391 0.00379 0.00368 0.00357
27 0.00347 0.00336 0.00326° 000317 000307 0.00298 0.0028¢9 0.00280 0.00272 0.00264
28 0.00256 00248 0.00240 000213 000226 0.00219 0.00212 0.00205 0.00199 0.0019)
29 0.00187 0.00181 000175 gonNtes 0.00164 (1()()!59 QOut 54 0.00149 0.00144 0.00139
1o 0.0013§ 0.0013t 000126 0.00122 (VX VIRT ] 000114 0.00111 0.00107 0.00104 0.00100
1t 0.00097 0.00094 0.00(90 0.00087 0.00084 0.00082 0.00079 0.00076 0.00074 0.00071
32 0.00069 0.00066 0.00064 0.00062 0.00060 0.00058 0.00056 0.00054 0.00052 0.00050
KX ] 0.00048 0.00047 0.00045 0.00043 0.00042 0.00040 0.00039 0.00038 0.00036 0.00035
34 0.00034 0.00032 0.00031 000030 0.00029 0.00028 0.00027 0.00026 0.00025 0.00024
33 . 000023 0.00022 0.00022 0.00021 9‘(!)()20' 0.00019 0.00019 0.00018 0.00017 0.00017
36 0.00016 0.00015 0.00015 0.00014 ;: . Q.?f)ﬂ” 0.00013 0.00013 0.00012 0.00012 0.00013
3.7 0.0001 t 0.00010 000010 0.00010 0.00000 0.0000% 0.00008 0.00008 0.00008 0.00008
38 0.00007 0.00007 0.00007 0.00006 G.O0006 0.00006 0.00006 0.0000S 0.00005 0.00003%
39 0.00005 0.00005 0.00004 0.00004 0.00004 000004 0.00004 0.00004 0.00003 0.00003
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Table A3 Percentuge points of the ¢ distribution.

Adapted from Table 7 of White et al. (1979) with permission of authors and publishers.

One-sided P value

0.25 0.1 0.05 0.025 0.01 0.005 0.0025 0001 0.0005
. Two-sided P value

d 0.5 0.2 01 005 002 001 0005 0002  0.00
i 100 308 631 1271 3182 6366 12132 31831 63662
2 082 189 292 430 696 992 1409 2233 3160
3 0.76 1.64 2.35 3.18 4.54 5.84 7145 10.21 12.92
4 074 153 213 278 315 460 560 717 86l
s 073 148 202 257 336 403 477 SB9 687
6 072 144 194 245 314 371 432 521 596
7 071 142 190 236 300 350 403 478 54l
'8 071 140 186 231 290 336 38 450 504
9 070 138 183 226 28 325 369 430 478
10 070 137 181 223 276 317 358 4l4 459
1 070 136 180 220 272 31 350 402 444
12 0.70 1.36 1.78 2.18 2.68 3.06 343 393 4.32
13 065 135 177 216 265 301 337 385 422
14 069 134 176 214 262 298 333 319 414
s 069 134 175 203 260 295 329 313 4w
16 0.69 1.34 1.75 212 258 292 3.25 3169 4.02
17 069 133 174 20t 257 290 322 365 396
18 060 133 173 200 255 288 320 361 39
19 0.69 1.33 1,73 209 2.54 2.86 3.17 3.58 3188
20 069 132 172 209 253 284 345 355 385
21 069 132 172 208 252 283 314 353 382
22 069 . 132 1.72 207 2.51 282 312 3.50 379
23 068 132 171 207 250 281 310 348 377
24 068 132 LTt 206 249 280 309 347 374
25 0.68 1.32 {71 206 248 219 3.08 345 372
26 0.68 1.32 L7 2.06 248 278 o7 144 in
27 0.68 1.3 1.70 205 247 2.1 306 342 369
28 0.68 .34 1.70 205 247 2.76 305 141 1.67
29 0.68 1.31 1.70 204 246 2.76 304 340 166
30 0.68 1.3} 1.70 2.04 246 275 303 338 365
40 0.68 1.30 .68 20 242 2.70 297 33 355
60 0.68 1.30 1.67 2.00 2.39 2.66 292 3.23 46
120 0.68 1.29 1.66 198 236 262 286 li6 137
0 0.07 1.28 1.65 1.96 2.3 2.58 281 309 329
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TABLE IV Normal curve areas

B L L

~N

.00 .01 .02 03 .04 .05 .06 .07 .08 .09

TS G — M 00 WS M— - i——— W o w en wb o . ww w — —

poo000
N =D

-

o>

~0000

. .

- o bt -
o ¢ o o »
A2 —

[ N )
- - L)
OOoO®YO

.0000 .0040 0080 0120 .0160 0199 ,023% .0279 .031%9 .0359 "
.0398 0438 0478 0517 0557 ,0596 .0636 .0675 0714 .07%3
L0793 .0832 .0871 0910 0948 0987 ,1026 .1064 .}103 .114)
1179 L1217 (1255 1293 .133) (1368 1406 1443 1480 1517
. 1554 A9 (1628 L1684 3700 L1736 (1772 1808 1644 1879
L1915 L1950 .1985  ,2019  .2084  ,2088 2123  .2157 2190 2224

.2257 L2291 ,2324 2357 ,2389  ,2422 . 2454 2486 2517 2549
.2380 2611 L2642 ,2673 2704 2734 2764 2794 2823 2852
.2881 2910 ,2939 2967  .2995 ,3023 .305! .3078 .3i06 .313]
. 3159 L3186 3212 3238 .3264 3289 L3315 3340 3385 .3Je9
41 .3438 3441 3485 508,353 ,3554 3577 3599 32!

« 3643 .3665  ,3686 ,3708 3729 3749 ,3770  ,3790 .3B10 ,3830
+ 3849 (3869 ,3888  ,3907  .3925° ,3944 3962 3980 ,3997 .4015
4032 . 4049 4066 4082 4099 L4115 A1 447 4162 477
4192 L4207 4222 L4236 4251 4265 4279 . 4292 4306 4219
.4332 L4345 L4357 4370 4382 4394 4406 . MIB 4429 AMdl

L4452 L4483 4474 4484 4495 4505 4515 4525 4535 4545
4554 L4564 4573 4582 4591 4599 4608 (4816 4625 L4602
L4641 L4649 4656 L4664 L4871 L4878 4686 T .469) 4699 L4706
L4713 A219 4726 4732 4738 4744 4750 . 475% 4781 47687
L4772 L4778 4783 4788  .4793 4798  .4BO3  .4808  .4812 ,4817

2.1 4821 L4826 4830 4834 4838 4842  .4B46  .4B50  .4854 4857
2.2 ,4B6) - ,4B64 4868  .4871  ,4875 ,4878  .488) L4884 4887 4890
2.3 4893 L4896 4898 4901  .4904 4906 4909 4911 4913 4916
2.4 4918 (4920 4922 4925 4927 4929  ,491) 4932 4934 4926
2,5 ,4938 (4940 L4941 4943 4945 4946 4948 4949 4951 4952
2,6 ,495) 4955 4956 4957 4959 4940 4961 4962 . 4963 4964
2.7 4965 4066 4967 4968 496% 4970  ,497) LA972 4973 4974
2.8 ,iv4 LA978 4976 L4927 4977 4978 4979 4979 4980 4981
2,9 .4981) L4982 L4982 4983 (4984 4984 4985 4985 ,4986 4986
.0 ,4987 L4987 L4987 4988 4988 4989 4989 4989 4990 4990
3.1 49903

3.2 49931 ¢

3.3 49952

3.4 49966

.5 49977

3.6 .49984

1.7 4989 =

3.8 499

3.9 .49995

4,0 50000
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. TABLE V Chi square

Column headings indicate probability of chance

deviotion beiween O ond €.

[FMT 202]

ot 0.25 0.10 0.05 0.025 0.01 0.008
1. 1.323 2,706 3.841 5.024 6.635 7.879
2. 2.773 4.605 5.9 7.378 9.210 10.597
3. 4,108 6.25 7.815 9.348 11,345 12,838
4, 5.385 7.779 9,488 V143 13.277 14,860
5. 6.626 9.236 11,071 12.833 15.086 16.750
6. 7.841 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
1. 13.701 17.27% 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 27.488 - 29.819
14, 17,117 21.064 23,685 26.119 29. 141 3.9
15. 18.245 22,307 24,996 27.488 30,578 32.801

Adapted from table of x* a
Addison-Wesley, 1962, p.

Commission.

ppearing in H
50. Reprinted by permission

268

andbook of Statistical Tables by D. B. Owen,
of ihe U.S. Atomic Energy
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17
TABLE V11 Critical Values of F

soter than the value thown ina the 1able.

icont of o given level if it is equal to or
01 {dark row) painty for the distribution

The obloined F iy signif
0.08 (light row) ond 0.

-
-

i

19,
99,40

e

12.201).

{continued)

TABLE VI

3 =
- [
° og " @t N AN N NY NY T
ag <~ R4 a8 = ] &
.,” "nwm w0 MmN
* pad
/53 23 39 ¢ m
m? 6"” “wn wo A~
§Io[SE 35 3% ®8 35 o 3¢ ©2 09 &3 92
5 - "” MY e AN NY 6N NY o ~
§I[35 93 %4 32 93 55 %5 RT 5 8% Rn
1 ° op 25“49)7&635242!2.4
= S
2125 ST R =% 3K 89 %3 =3 88 39 IR
of- . eog S% wy we AN A% B0 ne ~e v
3FTIT <5 %8 =5 9% 8K 55 £8 52 on K9
Ml S og .." “w SO wRN MmO M N ~e Y
4 = ]
|25 3= | e
d S
o Y P
s[c[ 35 9 7R =3
ejo N8N e
i £g Sn =¥
B
$ op =5 <3
—
-] RS =7 3
“ og -
—
~nN® O
~| R A3
T
[
RE R
23

:3'

28] 2
5628] S/
19.25(19

.25(99

.39] 6.24 6.141 6.0%
19.98{15.52{15.21)14,98] 14,

K]

3
’gﬂ
1§
)

.

2
200

9.00{19.
1]
8.94] 4.5

161

4Q52] <999,
8.51
99.49

21.20{18.00{16. 69

7.0

4

- ~ - [ 3 -] -

2200b8 UBOw 20110| 20} WOPSss o sesiBug

0.08 {light row) ond 0.0 {dork 1ow) points for the distribution of F

A-10

2mnbs wosw 1aia} 10; woOpssi) 10 tasibaq

- ~n - " —® W OO M —~n on ™ -

. [ & wn - w WA AE AN AN Ao O hw B “ “0
e Tt T T MY S R L N et men et e
e ol oo n R eHA ~Ne -~

m ce &5 a 33 S5 83 KK K& R= 2 2 38 12
R e en ®% » |AoRN R Rm R o%um "9 S%
- e - - - - - - - e - - - - e

- -— ~ *e - [ el - . -

8 ER 2T X &5 IT &5 R A& I Rz R2 e 313
~ a0 MmN N e N e “~~ e
~o » - " e ~ e - o~ -n w -

w on » > nw v u‘ -y n\- ~ ~ e 7." ’u “u

- NN e e =t —f =0 A % ey e N - o~

- ~ O ~ g - e ~ SO0 On ~

o -3 4 X 23 &3 8% =7 T ®Ba BA AN ~K Re =

NI N N mN P = e N el e - -
.o - m® —n ®Weo ~o - ~

3 33 32 8RR 2 o8 =0 8% 33 a9 S - e 23
M NEE NS B e =N e N N e = —r -
—e ~ e © md -~ - A -

e -~ © a2 2% & en 2R &S =9 < 2 o Erl
MNP TSP SN N e B N N N = = —_—r e

~ ~ N BN © e o ™~ = e -

8 44 Ze © ~ n 06 69O 0n o 22 3% - a
G —~o ©8 Ok 9Or 60 &N &n "W OHn 8= 1. ®n
~™ e ~N™ ot o rv -—y -y - - - — e - -~ Py

) o - - 0 ;n « b noy O

> - - =5 83 38 8% 8R 28 2 Th on < S

3 T P08 fNEe PN fetn NET 0NE4  — O =0 et~y —_—
-
~ ~ - ow ~
& ] e ¢33 =» 2T B8 838 & S BR g3 o sa &%
$ N NP fem NN N N NN SN TN = e ~— -
~ —te ® wy Ny © B = Ll
M hd o Re {0 2 - - - mu o® Oﬂ N N“ W“
H NI N el N N NE TN NN NN e N ~Ne
®
= ”~ oe n ® T~ PO~
= a & 8¢ Q2 8 =8 =& ~o =~ 2 32 3k b4
3 N M M N N N DN NN NN NN N e e
- - - i dad Pedod ~ 0no b vy 0 ~m . L3
M I - 5 a® 88 8- K% &s ~a =% =& =% 28 83
N NEY NP TN M e TN M NN N e ~ee  tere
v
H - ~ - HO® Ww N ®ew O®
= S s a2 A o - ~- JW w“ - ~0 -3 I
o N MNE NS N feE e NP NP N N e ~e e
-
. w - - "N e e ®~ w0 W ~
rclo eSS S5 8 B8 Bes 88 B8R R &2 s |3 4 -4 4
2 rey Wy AY fAnonn s e R A e se S~
W NEY N NE M e NP NE N N e N ~e e
Y ~ Ll ] DN W= S~ nw -
”“ - u” nlv“— - N .J .J.l ™~ 0 - fu - " ZN
MNE R NE N NG NG N0 R SR e ~e ~m e
-~ » s O D o o ® - e - o -
AR SR 2 R VX ST 8T "8 AR 8 ~ ~& &
NP N NP NE N NP NM NE NM e M N e e e
o~ ~ o e Www o - % ~ ~o
Se 2 an wik - -n w0 Jﬁ - - M an Al
N M M NE NE M NM NE N Sem e ~ey e
N e NG Mo mh O re ©w - S
Re r - ® wm wh MK wne - -n wwn - <%
Nw N INMm MmN N NP N N SN o e
- ~ ~ - - © - e B Dte N
3940 7” ".l 7W © 6" o 6” ®w e wn .N -.5-
NE NE NY NE MM MM NN e S N NE ~e e
on " ~ ey o~ 0 O Wty BB w9 Ve [ X
o% o8 88 =29 A B4 88 e &= R2 RZ R3 %53
"6 g o9 Ew En 7R ¢ BT R e °
~Ne ™~y ~Nw ~y ~Nw ~ Y ~Nw ~Nw ™~ r~e ~w o ~w
®» ° (s e e MO e I g
® 2 25 23 5% 388 3% s8R 23 531 & en on
MY I AN MY MY MY Ma MW Ny Ne Mw e N
o~ wy ~ o ~ o dad ~ -~ ™0 P ~ - -y ~ e
AT Mo wne - <R Sh w Ve Mma nn 2% as 88
e MOC MAA MY Ma AN Mn Mo On On ~na “n fa
- ™ - - - re - - ~ o
Y8 I8 =22 32 /g K2 88 88 AR KRR & g =3
'R N A~ fs e A mE R SR o%H i
- » ‘ce®» ST wo wa W - -~ -~ -~ - -~ -~ -~
re - - » ° ~ P
= 4 S H4 ~ ~ ~ ~ ~ ~ ~ & -

A 11

teonttnued)

269




[FMT 202]

18

270

TABLE VII (continued)

0.0 (iight row) ond 0.01 {dork row) points for the dirtribution of P

87 R Rg =R 22 2- 8
- - - - "~
. 55 S® TR 3L 2R IT I3 RS R} AR N |29 B B3 2R 2% BC 88
e mem e e ame e e e - -
~ N tom Ow MO —n
8 23 o8 %% 2 3R 3% 33 33 88 52 8% §|83 39 %3 ®8 2x 2% 32
B - O R R T e
8 3% %3 58 =8 X% T2 3= 33 93 95 =5 B|3= A3 83T 33 R7 =R =R
D . e S S S e St
g 3 5z 3% 34 a3 53 K& TX 3= 9% 93 g|#% 23 33 8 89 27 23
= o D s P Tjmm me mm mm o mm TS
&~ ” ~a [ >3 0 » o
r 38 82 3% 3R I 33 S8 K I IR IR |33 R 23 23 A% A1 %E
L e e i e e e ol me e e AP S MO
-
s 33 35 3% ST 3% S2 %% 35 33 A8 o %/ IR 33 33 I3 73 33 A%
bchRbch b Sk e e uc S e e e i e TS Te m= m- oo ==
N = 38 33 93 35 38 32 52 52 38 33 g|#R 3R I® 3I$ S3 33 8%
B e S S B e e S - e e e v on o ee -
~
2 2R RS B2 <o R- %2 58 32 328 3L 82 R(28 323 33 SR ¥R Sx I
R B I R R R P To == me oSS me =
z % =% <% 2R IR IT N2 RT3 55 33 ={3% 33 3z 88 33 3= §
ol ] AN e N e e N =t e — N - e e Al el mem mm =
oy s - ~
H 5 23 &% 88 RE B2 2R RR RE R R: $/=[33 33 38 33 8= 3% 33
,n e e —EN e = et e e e =N~ § TN TN T T S- T T
me e - [y -
il S &* B3 55 3% 3% 23 55 83 RE Ry P|=|R% R2 <= %3 33 35 3%
3 O I I L I A A A ] sl = = o ow e oe o
3 ® e nNey » . eeee »
HE 23 33 £ a8 2% 2% %9 29 85 13 S8 $/=|"% R %R 3% KT RE 33
& e L =N AN e N e —e —n < e 3 T T TN o T Te e
K] - - g s @
- 83 23 2% 59 22 23 27 &% RS B9 B3 §I5|2% 23 3% 2% °R 2R AT
w NN Sn e Se —6 Ze en Se aetee e N TS T T TR T
i ~ -
H{ IR SR o3 83 £3 23 &8 £3 33 %R &9 £1-|82 3% a5 33 =k 82 R
- PePi PSS NI PO P e e ey e e e e F'O - R N e e =N e
-
ilo 58 3R 3% 3R 3% SR 83 £3 =3 5% 2% 3lElo|Sn 83 BI 33 25 33 a5
M K NN NN SN SR RN RN SN =R S N Slgi o~~~ T T orm e e
~
=% =3 23 53 88 5% SR 3K SR &% 83 3| [-|%% 23 33 =8 83 87 3%
N RE NN SN N N NN e NS NN < 3 N e e e de Ce <
i
- ” - -
=g =2 22 3§ :p 2% -3 2§ 8R SR 3% 3| (=|3% 33 83 23 23 23 35
NR RN NN R NN NN N NN NN NN e 3 pe e ne o oo TR o
© ~
=8 32 R5 N3 =3 RS =f o2 2 ¥z °O 2] |~|S8 8k 3] 3r 83 33 33
N Ne Ne A S ee N ne S s e ) 1 f S o Se S me SR e
“” e -~ o~ ® Ny NN W R~ ¢ 2 GW” ”” “" = n.uu Wn ““
& 53 A% R BR K2 "2 RS I Ag /3 '3 Nel KR eie N Se NS sd
NP NP N N TS MM TNM N NE e e _n -
25 3% 2 S 3T 95 2% 83 35 3% 2 : ~|8R X3 R2 Rz I3 83 =S
¥q 3T I3 I3 39 N8 A8 "3 Ak Ak ad . Sn_sn e S0 o6 eSa on
COPE IMED Ny UM NE) NP P e SR e e et
oQ WM he Ow © ™ -e s e I5 I3 I3 A3 AX a8
— - . - - . e . . k3 .. ks
38 28 3R A% SN AR 33 83 &3 %9 A s SR SA nn Sn Ko e S
ME MM NTY TP T N NS Ne N N en
i~ L 3| [~[82 33 3z 33 33 38 8=
- - [ . 0 N h 4 had IS . 1) 1Sis - .
5 3% 82 a3 87 RR R2 22 X2 B RI 3 SA NA sA en So Ao s
ook M M A S ARk S B A PR S : $5 5% 3% 3< 53 8% &8
R {2 X R2 =3 =3 =3 =2 22 2% = 3 [Tloe _nv Ae A< Ae AY w9
- - - . o - - . - . » . . o o -
A MmN R MR A R AR MY Be Ne Ne =
- PP - - [ ~ ) - uoo\ !“”".Nﬂ”". “”.u.““ﬂ
5 8% 3% 87 3% 3% 8% 88 83 28 = s o$ né nd ns 78 74 nd
Ch SR 9N WK YN wrn wR wn ma sN ae 8 2 =
8 g 8 § -
~ 0w e ® " . - - =
g - - ~ hd R had 8 3 R 8 21008 wosw s3852) J0) wOPSSsy J0 180daqg
2smnds veow ;018 J0] WCPeI} Jo $20)BeQ

rom G. W, Sncdecor, Staristical Methods, Sth edition. Copyright © 1956 by the lows State University Press, Ames, lows. Reprinted by permission

of the pyblisher,

.




- 19 =

o1
o0
»20°
0

260"
150
50
o010

360°
0
0
o
- ne— "
60
10
ol

960"
50
$T0°
noe

oL
06
901
i

9%
4 ]
26
k41

19
[73
16
£01

134
I
s
L6

- T8

124
L3
¢ ]

61

L1

9

Lo LN
0w 0
7 o
1o o8
[T . ¢ 4
50° £
$0° €9
1 { J YA 4|
S0 6
wr e
0o s
1o g9 €l
o ot
"o »
%20 o
010" 8§ 2

1

€10
150°
oo
600°
{60
(34
20’
0t0°

wr
o0
7o
o0
%60
$50°
’o
413

[
o€
”
43

x4
(11
11

114

14
=4
13
6€

o
¢4
14
(41

601"
$50°
€0
00
601"
o
120
"o

60
%
1e0

114
9%

i
1,14
00§°

91
or
"
4

£l
L
6l
1

i
1]
111

]
ol

9
£
1

CzmMd 2

Pcud > @

§9¢  SAgv) xipwrddy

20z 1ud)

CImN > ¥

I ML >

AR

‘90l < M09~ MRH
£139f21 31531 A sML] (O] =) STO" 01 1$I80(D anfeA AN §1 $T0
PUR ‘970" = (901 < M)d XS *901— PUR (] re SINfEA feoLD )
ap uay] ‘g7 = ¥ PUe 0’ = » asoddng ‘PIPIS-OM) S1 157 QL (9)

‘P~ S M P OH 0l 159
@ sny ) "Q]° 01 15IS0{O INRA i ST TO1” PUR 01" = {v€ = M)d
0UTS ‘p¢ — SI INEA [EINUD N] T] = ¥ pUe O] = » 3s0ddng
"M 3O s3nfea (ATIEBI) jrews 10) 5133{a2 Pue PIPIS-2u0 SIISN ML (9)

*3sImIqI0 514300 put ‘$7 T M B °H 512361 153 3! sy}
*$0° = © [9A3] PAIISIP 1 011535000 51 (O PUBCCO" = (0 T M)d
DdUS ‘pT = 2 S1 INRA [EINUD AR UNY] 'B=U PUE () m D
asoddng -4 JO sanfea adsef 10) 5109(01 pue papis-auo st 1SN W]  (7)

sajdwoxy

"D 2 M 305 M It °H 139031 01 s1 sk ) ased
ST U] "20uedYIIMS JO [9AI] PAINIP AP $1 0 UIYM D 7Y = (2 T M)d
Yolym 10} iqEl S Ul anfea P Suipuy Aq pITRILNIP 1 2 Infea
TeoNnLD 1 UIN) ‘PIPIS-OM] S11531 31 J] “30URIYIUSIS JO |43 PANSIP =
(0= M)d YoIym 10] S[qR 3 W IN[RA I SI D AUYM ‘) 5} Infea
TEINLD 241 LR * 4 JO SINFEA (3AnEEU) [Tews 10 $153{21 pue *pIpis-3u0
511591 91 J] "4 JO Sanfea 32re] 10j 5159031 Y5IYMm 1531 PIpis-3U0 ® 30)
anfea [ednud ) 0} v:e%ubco 938 Y Ul O sINfeA [EMUD ]
“aouedyIudis JO (A3} 2t
*0 JO InjeA UdAIS ©10) H uo anjea feanud aeudosdde sy ureiqo 01 pasn
3q Aews 3jqe} 33 SOYL (0" = P PUR ‘C0 = © ‘[ = © ey jo
S]9A3] Pasn AJUOWNLOD Y1 O3 1SISOPD SAUO A Ue Jjqel I Ul popRjow
sanpqeqosd aoueoyiuBis YL SYURI PIUBS B JO WNS = 4 dnsnEls

15919101 JO SanEA PIIDI[35 SNOLIEA J0] ‘sUOSLrRdWIOD PAsTed J0J 159) Yues

-pausis uoxod{IM P J0j SINIqeqOId DUEYIUBS AN SIAB Jpqer sy
gy ucxoIn M

G NnpuIddy ¢

_71



20

u-v

272

81-v
wommased Ay puonpdey
3 ‘T61 “Amapy nppy -
wm i
% W wr wm =
o5 T 6
" o e om
ny W M nl )
pod ¥om omom om n x0T ese ot n " a1 Mmoo oW % 6 it sm1 m se 0t & U o w i s '
w2t n:h ".nm iz v, 9 0! WY 401 1 ot 191 W0 ““ "¢ men o onon o Mu.- “M. Ma! ". ﬂ "" u_ : * ¢ " M
006 o5t ¢ o Ut UM w1 N en LU I L B 9 - -t
w o« Gl 6 91 $51 e MM ". M oo & u 9 6 ¢ w & W W - - - 1 ”
nt o.h ”M o1 M sy wm 10 st 1 e 6 o s s o; W st w00 L ) oy W 1 W ]
w ot o Mt 1Mt )
Womoem aomow a Mmoo bt B! 15 5 e oy v T L L T R TR »
- a o oW o o 1 1 T KT ST oIT  fet o ~ ™ & vy o £ ¢ g e 9 €5 e oy § " % ¥ I t
MO v et e o @ U Tl M e ;% " - - w1 e & t I sy I W Iy 6T 9 T L Lo ’
e e e e e - ”
e S I A NG W % W B L om o e omomw T *ae . #:al” € a o .
ST o st ¢ “ g :
M M M st ot 9 ¢ hodiles g m o wo WL oM oS I W KT -« - - - @ 1@ - o u = t
“ W % 5 e I 9 W o e " [T | 1 ST B I M1 o 0 stt 1 £ fov ot sk N - e = ®n T
0 Y o0 St o € e Y X & 1y fy "n * W oM Mo s 4 W i1 s01 vt & % ®m N S 1
G u ow o FEERELl |WEEmEEE,TERLTETLREL .
. oo st 6 o ¢ ]
[T I * Y st
- L4 fy [ 9 - d - - - § .
NI R, S S W oGt e e e oo T ouomom ok e s s W st W o ¢ o w ™o .
e . < -0 6 { e O & W Wl n o T 0OT % W (@ 1@ @ @ 8 e v v 8 U o o K o s
X OO e ez sz 61 g7 M S M em N H“ n % 68 e W u u 1 » €y 19 % 5 K 9 < 1t e« un ’
. 61 VT T Y fa € ® st W o o 9 s 9 IS ey v gy - . w 4
n"" “ﬂ ™M oz s vz m WMot o oalu oo ow o9 s oo s TNV € ot v ul o - - N 1
w oo o om okl moza M omowt omoa | ’ .
W K W N ot M St m 31 13 (31 o » w 9 - €€ "o x 1€ o ¢ [ 2 ¢y W t
uﬂ n M s w1 WM € M M MK H ﬁ n = & ¥ ® € ¢ « - « @ um ot Ty 6wt o .
€T 41 o T s W ot P I, un - - o 6 o e t - .- - - - nm v - ® U « [4
T Wi et 1wy et - e e e - g ooy oot 9% 1 ¢ W U . m o = .
«-" N“ m ot o o1 n . MU 8T I 6 st v wT M It ST “_ ﬂ % 6 e W 6w ® W - c n ® 4
UL ™ 1 M ¢ $1r ;T sOt TOT s .
“"“ wmooen ot wr et ﬂ" W W % ¥ w “u n €61 Wl et T W 61 O ¢ ¢ 1 W u ®» ¢ - = = t
" I M o1 261 o1 o (T3 . B BRI T oF or o @1 ar e n o st € s 5 P - % & X ’
M T Nt e 1 6 st M S U M 0 =« TV 9TX 6T V11 T el WY Wty sy oK ¥ L - a m 2 3
@ v e T L I T I u a "“" ﬁ o vt 6 G & 29 & 4§ € o v 9 - e 0o n '
) M 01 10t 9 : W % o 2 ¢ u 8 &6 & N O o s utp - - - 4
ot o .
o e "L’ 1 % o8 (¢ 1 o &y v v e ¢ oot i
8 v s 9 - e o B’ U n % o 9w W W 3 w Ty o s % €& 9 .- . - - t
" 0 0 w o2 ¢ ¢ - + -« < - n t @ £ W W o - ¢ M &« @ N ¢ - & wu $
€6 o s s e g SR N1 oW “ 0]l ©® U o 6 « - - un u & 1 - - = & v
5w % o I M MT et M WY L o M“ N N n L - - - - - w v w - - - on "
v oo ¢ S Iy v w O W W u €& ® N s T -
oo x w .o
- . L1 S 4 ” e o . ,
- - a1l " 1 o® 1 N 61 M o, “M n ° I o i € X 0 o W w N ¢ - - - n v
uﬂ "m" “ﬂ X s1It v M uu WT M S0 Y en M T 8 & ST o 2 w e (9 3 o % 9 - - - - 4
Ot vz tr a n "o 1 W n - L T LT L L T A R ]
P —— PRt R S LR B S LA 15 v I e v 0 . - = - £
R Wy omy oW L - - .r ST TSI 6 KM 1 Q1 ¢ % v v e i S WM} - - -7 t
- bk | sty w | 1o see
paweo) X1 IV W NI WS NP % % ey es tew 86w My b | e w0y S99 )
(pommenm) - 1 TTUVL 1190 oepes fOMD X1 TIGVL

(202 1W4]



For ony given df, the
signilicont of o given

[FMT 202]

TABLE III Critical values of ¢

toble shows the values of t corre ing 10 vatious levels of probability. Obtoined ! i
level i 1t is equol 1o or grecier ! the volue shown in the toble.

* Level ol significonce for one-toiled ten
b0 | s | .om T o [ s | .o00s
Level of signiticonce for Iwo-teiled test
dof 0 .10 .03 .02 0} 001
! 3.070 6.314 12,706 e 63,457 436.619
2 1.886 2.920 . 4,300 6. 963 9.925 31.598
3 1.638 2.383 3.182 4,341 s.84l i7.941
4 1.3 2,192 2.776 3.7247 4,804 8.610
3 1.476 2,018 2.5N v - 3,368 4.032 6.859
é 1.440 1.943 2.447 3.143 3.207 5.9%9
7 1.418 1.895 2,365 2.998 3.499 5.40%
8 1.397 1.860 2.306 2.896 3.355 $.04)
9 1.383 1.63) 2,262 c2.8 3.250 4.781
1o 1.3 1,802 2.228 2,764 3.169 4.587
) 1.363 1,796 2,201 .78 3.106 4,437
12 1.356 1.782 2.179 2.681 3.058 418
13 1.350 1.7 2.180 1.6 3.012 4.2
e 1.348 1.761 2,145 2.624 3.977 4.140
15 1.34 1,783 2.1 2.602 2.947 4,073
16 1.397 1.746 .10 2.5 AL 4.015
17 1.3 1.740 .10 2.567 2.998 3.965
I8 1.3% 1 1,734 2.104 2,552 2.078 3,922
19 1.328 1,729 - - 2,093 2.539 2.061 3.88)
20 1.328 1.725 2.086 2.528 2.845 ,3.050
21 1.323 1721 2.080 2.510 2.831 3.919
22 1.3 1.7 2.074 2.508 2.819 . m
2] 1.319 1.714 2,089 2,500 2.807 3.787
U 1.318 1.711 2,064 2.492 .797 3.745
3 1.316 1.708 2.060 2,483 2.787 3.725
2 LS 1.206. 2.056 - 2.4 .7119 3.7%7
7 .14 1.703 2.052 2.473 aLm J3.69%0
8 1,319 1.70 2.048 2,467 . 2.783 3.474
¥ 4 1.3 1,699 2.043 2,462 2.756 3.659
2 1.310 1,697 2.042 2.457 2.750 J.846
40 1.300 1,604 2.021 2,42 2.204 3.581
&0 1.296 1,671 2,000 2.3%0 2.680 - .40
120 1.209 1.458 1,980 2,258 2.617 3.373
-~ 1.282 1.645 1.960 2.326 2.376 3.m
From R. A. Fisher and F. Yates, Siatistical Tables for Biological, Agricultural and Medical Research, published
by Longman Group Lid., London previously published by Oliver and Boyd Ltd., Edinburgh) and by
permission of the authors and publishers.
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TABLE X Ciritical valuesof F,

pe 2 3 4 3 6 7 4 . 9 10 1 12

390 873 42 02. 266. 333,  403. 475.  530. 626, 704,
199. 448, 729. 1036. 1362, 1705. 2063. 2432, 2613. 3204. 3603.

3 154 228 392 %07 620 729 835 939 104 114 124
47.5 8BS, 120.  ISI. 184, 2K6) 249) 28(1) 3(0)° 3X7) 3&(1)
4+ 960 153 206 252 295 336 375 4l.1 446 480 Si4
22 3. 49. %9 6. 9. 89 9. 106 113 1

S 715 108 137 16.3 187 208 229 247 265 1282 299
149 22 28. 3. 38. 42. 46. 50, 54, 87. 60.

6 582 838 104 121 137 150 163 175 186 197 207
I 155 199 22, 2%, 27, 30, 32 3. 3. 937

7 499 694 8.4 970 108 118 127 13.5 143 15.1 15.8
8.89 124 143 165 184 20 22, 23. 2¢. 26 27.

8 443 600 7.18 812 903 978 105 1.1 117 122 127
7% 99 1.7 13.2 145 158 169 179 189 198 2.

9 403 53¢ 63 7.1 780 841 895 945 991 103 10.7
654 83 9.9 1.1 12,4 13.4 139 147 15.3 16,0 166

10 3.72 483 5.67 634 692 742 .787 828 866 901 934
383 7.4 8.6 96 104 1.} i1.8 124 129 134 l3.2

12 328 416 439 530 572 609 642 672 7.00 725 748
491 61 69 16 82 87 91 95 99 102 106

i3 28 3534 401 437 468 495 519 540 339 577 393
407 49 3.5 6.0 6.4 6.7 7.4 1.3 7.5 7.8 80

246 295 329 35 376 394 410 42¢ 437 449 49

~

20
332 38 43 4.6 4.9 5.1 "33 53 . 56 5.8 3.9
0 207 240 261 . 278 291 302 342 321 329 336 319
263 30 33 34 3.6 3.7 s 9 4.0 4.1 4.2
60 1.67 185 19 204 241 247 222 226 230 233 236
196 2.2 23 2.4 2.4 25 2.3 2.6 2.6 22 2.7
o 100 100 .00 .00 100 100 100 100 100 100 100

100 100 100 100 100 100 1.00 100 100 100 10O

From H. A. David, Biomeirike, 39, 422-4. Reprinted by permimion of the Biometrika trustecs.
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