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Instructions: Read carefully 
1. Only 2 papers (size A4) with handwriting are allowed. 
2. There are 6 problems, do all of them. Also show your work clearly and legibly. 
3. Answer your questions in this test paper, only. 
4. You must write your name and your student ID in every page of the test. 
5. Total score is 100 points. 

Distribution of Score 

Problem Points (a) (b) (c) (d) (e) 
1 10 1 1 2 5 1 
2 15 1 2 5 7 - 
3 20 10 10 - - - 
4 15 - - - - - 
5 20 5 15 - - - 
6 20 - - - - - 

Tests are prepared by 
Nikorn Sirivongpaisal 
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Problem 1: (10 points) wqmifi-iniasi9iallfif, 

(a) (1 points) vi4f-in174-ifitii, 3 1J7:,-rrn-lun-n-aanu,uun-nwaolyn,r1FnrmaMILriaz .5-  

(b) (1 points) -Nntl7r.alAIN T1-17 Blocking ga@z1,7 
9 

(c) (2 points) -irwill-il ANOVA lvciViuiEJM-13.11,13J101101 Sum of Square liar, Mean Square 

(d) (5 points) virm-n-11 ANOVA q1'l`t,b6ilit lilAufil P — Value 11191-11.-Nliaanpnt 

Source of 

variations 

SS df MS F P — Value 

A 7,160 1 

B 945,342 2 

AB 818 2 

Error 5,371 12 

(e) (1 points) "lflaira (d) lvtivriougurrn-fgraiirmif (Mathematical Model) taln-n-ywaal 
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Problem 2: (15 points) n-nwaolvn,fiftinnlimiNwitigis.nfiEnribflatganTiin-mbliAll;■1-nolg-mili 

Laauviaomirqi UTiakiav-InniTiwaolqi.myilqiolilit 

15"461710.1%111,figal.1 qllt?ia.1116 Trl Ta111^1 till 

1 143 141 150 

2 152 149 137 143 

3 144 143 142 137 

4 159 157 162 

'@.191a114itYlaniallid 
.1 

(a) (1 points) N17:..1 gangirWin 1 ffflii YAWT1 WWII q1T1 11 TYMW a Nil 1 Aain n ira 1 	  
9 	 91 

(b) (2 points) .17:,-Imani'ii3-11-1,YnlailFrriLumbrifurownag (1q1Efli Treatment Model) TInn-il-nqlaN 

'ffl .1 AA4.  n io,1 	  

(c) (5 points) -Iniman-n.rqmoli-iliii4, WiSium.7-11 ANOVA qiivkilii 11;lalJUItlt (WiLLV91■11B1117 
v 	 v 

11@l1111)10E1War35210i tilLa3J&J11,11EM41001.1@aajilf1:11,14141) 

Source of 

variations 

SS df MS F 
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(d) (7 points) 	Fisher's Least Significance Difference 171v-il-furtllflatga.n.i7inl1liellAlri-Rintilwiialgi7 

tflgauUn76n9iNTInn9:11/StitqllalglILflg@lifillnurmlwaold(W(LLVFo'iiinilihilno@EiwarL5UOI) 
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Problem 3: (20 points) - .1qoufilnianioltlii: 

(a) (10 points) qrn--1.1 ANOVA filmi-i4ildilitk-inn-n-rmaolyrwlfrann-uod-NvIew 

fit-iimvnavf pia yo  = p+r + 	+ Lrio i =1,2,3 ;j =1,2,3,4 

ANOVA Table 
Source SS df MS 

T, 0.0014000 

fi, 0.0212250 

T/3„ 

Error 
Total 0.0240250 

'@1L'iiaa-1-17-1,1 ANOVA illiv:11;tt,li niNuazgavt-amaninanniNfit-Timvf-igqf ri-munn imzernnolganigp,- “, 

ynaii0Lvantali aw.-.11-in-n-migouganiiirroglnd-ryiiiigrilivavInuAlfrmatuth.61,19 

a = 0.05. (Liao., oh uniTn-rtutauqtanivitamiatia) (awLigmnillaanvotwi-moued-h, 

aztgoo fli16413.111Sil  9w1101@ @tiaiiimul434:11) 

(b) (10 points) lurmoonumurriTriolviii u.o.1411-in-174-mwffanA'Sil-d1.11i Ho  : Ti =0;i= 1,2,...,6 

at Ho  : Ti # 0; i =1,2,...,6 If.rt.t.fi.cgifo,irrn-w4-114,-)wermillurryniqa@l 

r1  = 0, r2  = 0, 7-3  = 2, r4  = 0, r5  = 2,1-6  = 0 LLatm--nRinnITriqoAvt,ok-iiii MS„ = 4 v-1ncaroaila 

.eglun-nwATIA-nty114-aun-n-ym 	IEJT-1- walvi" Power of the test Wilfri.1 0.90 
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Problem 4: (15 points) 	ANOVA filvtilii-nt4-11 wInmaJn-ilfitrowrialif (Mathematical 
A 1: 

Model) alla,irrilmaoluazabaym.11iffulpa LLatenvmmnaiiiltiiLvaritgaJ cori'ourtminualniislumi.rint 

rilwt.midli a= 0.05. (Idae,Iiii:141411111'1114g@UTIMTNIVOMMaja) (awitgvonillaarmufilmou 

atiwanguoi fT1663.13J1LAMilMO1J @:1&181f1:11,14`411) 

ANOVA Table 
Source of Variation SS df MS F 

A 2 7.55 

B 1 

C 2 19.71 

AB 3.204 
AC 6.513 
BC 1.051 
ABC 0.5211 0.94 

Error 18 
Total 70.420 

aurnIfirrowrimifialn-n-mami clew  

ch R2  .n@ln-n-riqaelet, cia  
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Problem 5: (20 points) IFfimesNiti116:1gliti-j-rWarnuiuyn4Lvvisilmi,Awsiaam--risilmaAfili 

rnuatnalytiniva-nA Limi-qivavrIlnlyyma,IIquLgaraivrorpoli 2 tilq Lon-Alnuil 3 h 20, 25, 

tar. 30 Val IqUI,T1MiaaAVIATIATUM-1, 3 ilautalarAmetinnunlImlaN Nw-nlyiqauLLgmlia-rml 

7$%91910 ,1i 
L'IMOULLI9 

20 25 30 

1 74 73 78 

64 61 85 

50 44 92 

2 92 98 66 

86 73 45 

68 88 85 

(a) (5 points)i-rirt-1-).5-z.Lilwn.I.Atul-al-miaviviin-1019111@vilwi-w 	 (410%9111Ich9 

nillaanTo,34-imou@d-war.L5u(1 filL'61am-uSifnfi-igiou @ziaiiiortmush,i) 

i1ousit viiiifv-mtAlt 

iistilmil 1 LL 	nalaull1;1.1C1 25 14 

glic:1,0i 1 

it ilwil 2 ilat vaaiouLLIA'A 30 ienil 

ill-L 1i711  2 

LialauLLIA:Til 20 lentil 
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Problem 6: (20 points) -iiaa4ialnn-n-iwaN 23  Factorial Design LLana9-Inn1751,fiT-Itirmmaalli4 

1 Li,n-i-17-11171 2 	1,1,q1111MemillTaiqvgalq1,1-LIMIli4,11ninaYMIAMT@Lainliivnultivmert1 

Ralq111-11 (1.149117119131,MIJLthtfil missing) ailiakJailivigaa0,14m1INW1fi-11@llraapil missing unaiu 

i'io1a1Jfi1ril9cia,Ilivii@,rifoljail missing Lvikrif1.1 LLanilaWlfil missing Uilt,67 	 Regression 

Model -Inn-rnwoo,rit r1-rvawilvili a = 0.05. (aD,ILLgown-I5lami21e,14-mouod-watcami &11,613.1aJ1 

ifiEmplimau @Asjaler.LuediiV) 

Carr i 1'1 1 7Thap@inn-nya o lo,3 

Treatment Combination Replicate 
I II 

(1) missing = 93 
a 74 missing = 
b 81 missing = 

ab missing = 80 
c 77 missing = 
ac missing = 80 
be missing = 82 

abc 73 missing = 

MI-  q1 2 wan-niimir.4innilvioaw  

Source of Variation SS F 
A missing = 31.19 
B missing = 0.84 
C missing = 12.63 

AB missing = 0.26 
AC missing = 1.74 
BC missing = 0.09 

ABC missing = 38.36 
Error 48.5 
Total 564.438 
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t„ 

614 	Appendix 

H Percentage Points of the t Distribution" 

a 
v 0.40 0.25 0.10 0.05 0.025 0.01 0.005 0.0025 0.001 

1 0.325 1.000 3.078 6.314 12.706 31.821 63.657 127.32 318.31 
2 0.289 0.816 1.886 2.920 4.303 6.965 9.925 14.089 23.326 
3 0.277 0.765 1.638 2.353 3.182 4.541 5.841 7.453 10.213 
4 0.271 0.741 1.533 2.132 2.776 3.747 4.604 5.598 7.173 

5 0.267 0.727 1.476 2.015 2.571 3.365 4.032 4.773 5.893 
6 0.265 0.727 1.440 1.943 2.447 3.143 3.707 4.317 
7 0.263 0.711 1.415 1.895 2.365 2.998 3.499 4.019 2(18  45..785 
8 0.262 0.706 1.397 1.860 2.306 2.896 3.355 3.833 4.501 
9 0.261 0.703 1.383 1.833 2.262 2.821 3.250 3.690 . 	4.297 

10 0.260 0.700 1.372 1.812 2.228 2.764 3.169 3.581 4.144 
11 0.260 0.697 1.363 1.796 2.201 2.718 3.106 3.497 4.025 
12 0.259 0.695 1.356 1.782 2.179 2.681 3.055 3.428 3.930 
13 0.259 0.694 1.350 1.771 2.160 2.650 3.012 3.372 3.852 
14 0.258 0.692 1.345 1.761 2.1.45 2.624 2.977 3.326 3.787 

15 0.258 0.691 1.341 1.753 2.131 2.602 2.947 3.286 3.733  
16 0.258 0.690 1.337 1.746 2.120 2.583 2.921 3.252 3.686 
17 0.257 0.689 1.333 1.740 2.110 2.567 2.898 3.222 3.646 
18 0.257 0.688 1.330 1.734 2.101 2.552 2.878 3.197 3.610 
19 0.257 0.688 1.328 1.729 2.093 2.539 2.861 3.174 3.579 

20 0.257 0.687 1.325 1.725 2.086 2.528 2.845 3.153 3.552 
21 0.257 0.686 1.323 1.721 2.080 2.518 2.831 3.135 3.527 
22 0.256 0.686 1.321 1.717 2.074 2.508 2.819 3.119 3.505 
23 0.256 0.685 1.319 1.714 2.069 2.500 2.807 3.104 3.485 
24 0.256 0.685 1.318 1.711 2.064 2.492 2.797 3.091 3.467 

25 0.256 0.684 1.316 1.708 2.060 2.485 2.787 3.078 3.450 
26 0.256 0.684 1.315 1.706 2.056 2.479 2.779 3.067 3.435 
27 0.256 0.684 1.314 ' 1.703 2.052 2.473 2.771 3.057 4 
28 0.256 0.683 1.313 1.701 2.048 2.467 2.763 3.047 3.408  

33..39261 

29 0.256 0.683 I .3 I 	1 1.699 2.045 2.462 2.756 3.038 

30 0.256 0.683 1.310 1.697 2.042 2.4.57 2.750 3.030 3.385 
40 0.255 0.681 1.303 1.684 2.021 2.423 2.704 2.971 3.307 
6() 0.254 0.679 1.296 1.671 2.000 2.390 2.660 2.915 3.232 

120 0.254 0.677 1.289 1.658 1.980 2.358 2.617 2.860 3.160 
oo 0.253 0.674 1.282 1.645 1.960 2.326 2.576 2.807 3.090 

Degrees of freedom. 

"Adapted with permission from Biomeirika Tables for Statisticians. Vol. I. 3rd edition, by E S. Pearson and H. 0. Hartley, Cambridge University Press. Cambri 1966. 



8 
✓ 00 N 00 N f 	vn 00 rn 00 vn r4 CD 00 VD ,r rr CA C C' 00 00 r- VD vr V: ,t ,t en en C' 	C) 00 ,t ,t 	00 N 	 rf 	rf rt rr rr or or rr or r1 	r4 r1 CV rl ri ri ni rl r4 CT T■ 	 • 	• 	' 

• r- N- oo r- 	fl oo rn CN VD rr 	C- 
C' 
00 ,r 	CD 00 r- VD Vr V% 71: rf cf -1: or 

cc:, CV CV 	  
N vn '1 rn c-1 	 cc 00 r- '0 VD Vr Yr 71- 	r rn - rn rn en en en en en ri rl rl ri ri r4 4-1 r1 rl el -. 

^ ^ ^ 

VD VD r- 00 N ,r vn c). 71-  C N rf (,1 C 00 VD r'. 't rr ri -- CD C cr,  00 00 r- r- '0 VD CA C' VD N ,t ,t C 00 N ,c vn 4") W; 'f ,t ,t ,t rn rn rn rn rn en en r' en CA CI CA CA rl Cl rl r1 	•-• . 	. 	. 	. 	. 	. 	. 	.  	. 	. CT r■ 	rq 	  

vn N oo cc vn VD C' 	N vn rl -- N ,t 	CD 00 r- VD vr v% vr rt rt ,t rf 
CT r Cl ri 	• 	 . 	. 	. 	. 	. 

fq 

C' N VD vr rf or el 	-- C Cr,  Ch 00 00 N N 	CO en en en on on en en en en on r-1 ri ri el el el rl CA 

r- ,t N 00 00 vn 	vn 	oo vn rn -- CD 00 N vp yr 	rr el el 	C C C' C' 00 V; rl C' v0 ,f ,t C 00 N 	:45 	't 	,f 	,r rr rr rr rr rr 0% en rn 	rn er, en rl rl 	CA r4 -r CT r■ ri 	. 	.  	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. . . . 

rr rr VD 00 00 vn 	r- C VD N CT,  VD rr 	C' 00 N 	vn ,t rn 	r4 r1 	C C C' VD ,r VD 	CD 00 r- 	vn vn ,t rf 74- 	T% rr en rn 	rn rn rn 	r e rn n n en en rl CV CA CA CT 0■ ri ri 	
. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	.  

00 rr VD 00 00 VD r- 	VD 	CN N Vr rr 	C C' 00 N 	vn ,t ,t en 
C' 	ei 

V; ,f ,t CD oc r- '.0 VD V', Vr ,r ,t 	rt rt rt r■ 	cn 	cn Tc, T■ rn e; rn on rr, 
rn N 	 00 L 	CK 

e`: el el el 711 

C 
0 

C 
42) 

8

a) 

4, 	4' 
0 

C 6 — LL. 0 
a) 

.45 

a) 

Lt 
1■4 

C' -^ '.0 00 C' VD 00 CA r,  
oo r- VD VD vr 

• cci ri 	• • • .  
rr CD 00 VD ,t n' -- CD CN 00 r- r- '0v vr vr Vr ,t rt rt 	rt rt en en en Tc, en en r■ 

,t rt M en N el C N rn rn rn 	rn 	rn rl 	ru . 	. 	. 	.  

el -t -- 
Li' v 

Cr,  V; 00 Cr,  r- 00 	0.0 
,f rr rr  C 00 N '0 \0 vr 
CY■ rf■ 	r 	  

cr. N vn ,t r' 	C C' 00 N N'.0 '0vr V% ,f ,t 	CN VD 'IP or rr rr rr rr rr or rr or rr or rr r1 rl 04,1. 	 • 	• 	• 

CV 00 ,t 00 C' r- C' or C' vr rl CD 00 VD 	Yr 	rr en rn ,t CD 00 r- 	VD v% vr V% vn rt ,f 	,t 	,t . 	.   	. 	. C'■ 
C cs. 	oo oo N N '0 'Cvn if, m C 00 ,t m rn en 	 rn rn en rn rn rn rn CA 

	  . 

vD N ,t 00 cr. 	Ch 
Ch 	r4 	,Zh C:) 00 	 VD rr 	CN N. VD ,t rr CA 	C CN CT 00 00 r- r- r- VD VD ,t 	0N vn vn vn -1. 	,t 	,t ,r ,t 	,r rn rn rn er, rn rn on rn rn on on r4 rt4 . 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. C. 	r-i 

CT vr rt 00 C' 00 CD rt C 'C e" -- CT 00 00 	-- rr 't CD 00 r- N '.0 '0 (r, V;  
C n r i 

VD vr ,r rr rl CA -- CD CD CN 
71. cr, 00 00 00 N r- vn r4 C 00T rr or r' rr rn rn rn rn m 

N 
CD ,t rr 00 C' 00 CD ,t C N ,t ri C C' -- on ,t CD oo r- r- 	VD vr vr vr Vr ,t CT re:, 

N VD vr rf rr rr rl 	CD C C' CT C' 00 00 VD or rt 	,t rf rf rf rt rt rt rt 1- re, rc, en en en en en 	en Csi . 	. 	. 	. 	. 	. 	. 	. 	. 	- 

VC,  
00 	CI 00 CN 00 -- 	00 Yr or 	CD 00 	VD Vr ,r ,r 0% ol 	""" 	'' CD CD 	CN CT 0% ,t CD 00 r- r- 	VD vD vr vr Yr Vr vr ,t ,t ,r ,t ,r ,f rt ,t ,/- rt rt ,t 	rf rt rr rr 	cr 01, 00 r■ 	 ' 	• 	• 	• 	• 	' 	• 	• 	• 	• 	• 	• 	• 	' 	• 	• 	• 	• 	• 	' 	' • ' • ' 

el 00 	r- C' Ch 	VD N CT VD ,r CA -- CT 00 N VD VD vr 	rf or rr el N cA 	CN N  vn un 	oo ri 	o oo r- r- .‘o VD vr vr Vr vr vr ,t ,t rf rt rt rt 	 ,f rf 	rt 	-t rr or In  
en 
te1 00 en 	ri 	• 

1.  00 Tr CN VD CT CT r1 VD rr CN r- ken rn rl -- CD 	CN 00 r- r- VD v% vr 	rt 	rr rr or r1 CD 00 rs V; el en CD 00 r- r- ,CD 	w; 	11-) v: 	.1: v; 	-t 	,t rf 	 '1- -A- 	̂1-  rt rr Cr en 00 en r‘i   	 . 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. . 	. . . . 

CD vr VD Yr 00 00 	r- rn CD 00 vD vr or rq —CC' C' 00 00 	r- r- 	VD VD vr V; V: v; ,t r1 -- CT t•-• CV -- en CD 00 r- r- 4D VD VD vr Yr vr v% v% v% vr 	't -4-  71- 	rt 	't 	rf ,f rt ,t rt 71- r r cc; re; e 
. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	.  	. 	. 	. 	.  

• CD 00 
YrQ CV 
C•-•:, en 

vr VD CD 'C CA C 00 VD vr en 	 C C' C' 00 00 N N N 	,4D 	V-, 	,t el C C' 00 	qD qD VD vr vr vr vr if vr vr vr 	,t ,t 	-r -r rt 	-t rt rt rt ,t cr 

en N rq -- 	N ,t 	C' N VD Vr ,f en rl CA 	CD CD CD CT CT 00 It CD 00 VD VD vr vr vr rt rf ,t 'of 7r ,t ,t 	,t 	,t ,r cc. rr CV 
  	.. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 

C' 00 00 00 00 00 ,(D kr, ,t m nn en en en en en en en en  

CI or 1. vr VD r- 00 cr. o 	rq rn ,t 	VD 4-- 00 C' CD 	CV rr rt vr VD r- 00 C' CD CD CD CD 8 	  el el el el el el el el el el en .1-  

('.a) Joinu!wouou lI.1 .104 tuopoald Jo saaBoa :10 

616 

0 1 



CO C' CO VD C N N C'' VD N c) vn c) 	cA C' vD CO 	C' r- le) CO cA C CN 00 N VD 00 	C' oppo CO 	N ^ r- 4 N -- CD C' C' 00 00 r- N VD VD VD 	VD on N vn II')  vn vn ,t ,t ,t ,t CO N 	QD Cr, C' V: Cri M N N N N N -- -4  -4  -4 	• 	• • • • 	• • • 

D
eg

re
es

  o
f 

F
re

ed
om

  f
or

  t
he

  N
um

er
a t

or
  (

v1
)  

	

ClO  VD 00 ,t 00 N ,t C' N 00 00 C CO 00 CO C' on N Cr,  r- 71- N CD C' r- qD 'cf. CO N^ 	s4D N CD ,t ^ r- ^ r- ,t on -- CD CD 0,  00 00 r-r- r- vD vD v.1) VD VD on on on on on on vn v') 	on Non CT on or; on cA cA cA c4 cA c4 -4 -4 -4 	
• • • • • 	• • • • • 

vD 

O 

VD 

• N vn 0-4 4 '0 ^ ,t ^ ^ CO vD CD vD N 00 on N CD 00 vD ,t N ^ O. 00  N 	N C N ,t r- 	r- ^ r- vn on cq -- CD CN ON 00 oo r- r- r- r- q) 4.0 vD vD D on on on on vn vn 4 ,t on cA 

	

C'  vn 	cA N cA cA N cA 	-2, 	• 	• 	• 	• 	• 	• 	 • 	• 	• 	• 	• 

O 

	

'Pr 
CO N vD C 	00 ,t .0 on CO on C' CO C' on -- 00 on CO ^ C' N  VD t CO -- CD Cr, 00 N ^ t N C 
(-4D,  v-; CO on c4 N N r4 
vn 4 ^ oo 	r- un CO CA ". C C' CN 00 00 00 N N N N 	.0 .0 .0 .0 VD vD vn vn vn vn 4 on CO 

	

" • " 	  
VD 

O vD vD r- N r- c) vD 00 on VD 00 -- VD ^ r- ,t -- 00 VD ,t N C Cr\ N VD on ,t CO N -- 4 400 -- ,t eq ,t "" 00 ^^ 00 Cl") Or) Cq ^  O C C' C' 00 00 00 N N N r- r- 	vD '0 vD vD 	VD '0 on ,t ,t CO N C' vi M M N N r4 N N cA c4 -- - 	• • • • • 	• • • • 	• 	• • 	
• • 	•  • "  vD 

	

N 
C Cl'  00 on C' cA oo CD oo 00 CD ,t 00 ,t CD N 4 ^ C' N vn CO cA CD C' oo r- VD on 	N ^ vn 00 C '^ oo ^ oo vn 4 N ^ -- CD C' C' C' 00 00 00 r- N N r- N N VD VD VD VD vD vD 're on ,t on N C'  on CO CO N c4 r4 	N c4 c4    	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	.. 	. 	. 	. 
vD 

O 

vD 

,t ,t 00 ,t 	,t C' N CD CD N vD 	VD N C' 'C ,t^ C' 00 vD ,t CO cA 	CD C' 00 N 	,t 00 N r- ,t 	oo cA oo un 4-  on cA 	CD C CN cN 00 00 oo oo 	r- r- r- r- r- r- r- .() VD VD VD on ,t ,t 
"" 	vn CO  CO  cA N N cA cA cA cA cA 	 "4 ". ". 
• • 	• 	• 	• 	• 	• 	. 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	•  

V) 

VD 

cv N C r- 4 N CO vD ,t 4 r- c) vn ^ N ,t 	VD ,t CO -- CD 00 N vD on ,t CO cA VD C vn C' CA ,t N 00 CA 00 vD ,t CO N 	-- CD C C' CN C' 00 00 	00 00 00 N N N r- N N r- vD 'C on 4- • • 	• 	• 	
CO 
	• 	• 	• 	• 	• 	• 	• 	• 	• 	•• 	•• 

	

C' on CO  on cA N N N Cl N cA cA N  	 • • • • • 	• • • • • 

Cl 
6 C'  vi CO CO ri 	N N (44 N 	c-4 	-- -4 	• • • • • 	

. . 	. 
vD 

r- 	cA CN 	■0 	en CA 	C C) 	CN, 	00 oo 00 00 oo oo oo 00 r-- r- r- r- 	vn 
cA C r- 

 C 
 r- CO 00 o0 -- on CD vn cA C' VD CO -- C' r- VD ,t CO N -- CD C' 00 r- -- VD CD on 

O 1■1 	
C5 C' on CO CO (-4 N N N 	N N N 	N (-4 c4 	 - • • • • 	• • • • • VD 

C' C' CO N CD ,t CD ,f N N vn cr. 4 CD VD CO c) oo VD 71-  N CD Cf. 00 N 	vn 4 CO N VD -- on CD 

	

CO cA cN on CN r- vn ct on CA 	 CD CD app C,■ 	CN CN CN 00 00 00 00 oo 00 00 00 r- r- vD VD 

VD 00 ,t ,t N VD N 	,t on N ^ vD N CN vD CO cp oo vD vn CO 	00 N r- 	vn C' ,t 00 CO 00 on N C' CO cN N on ,t CO N N ^ -- C C CD CD C' C' CN C' C' Cr. 00 00 00 00 00 00 N N vD vD C'  a< v.; CO  CO Cl‘ Cl N 	Cl cA Cl 	cA cA cA 	rA 	 . . .  

00 

• 

N vn vn 4 00 vn C' r- 00 C ,t C CC CA C' vD ,t cA C 00 r- vD ,t CO (N -- C C' 00 CO N CA 
C' C' on CO CO (-4 N r4 N N r4 c4 N N N (-4 N N cA N ^^^^ 	  

	

CO N C' CO Cr,  N Vn 4 CO CO cv N 	-- C C CD CD C a,  C C C Cr C' C C  00 00 00 N N VD • • 	• 	• 	• 	 . 	• 	. 	• 	• 

N 
vn 

0.rncA cr. rnor- 	,-tor)ri N 	—oo Coo C 0. C C co. 	C 	00 00 00 	v-; CO  CO  CO N 	N ri Cl N Cl Cl N N N Cl N N N 	 • 	. 	•.. . • 

	

vn r- oo r- 	oo N 	oo CO C' VD CO CD 00 VD ,t N -- C' 00 N VD on 4 CO CO N N N N 

C CO 00 -- C vn CO N (re vD C'  CO 00 ,t -. 00 on CO -- CN 00 VD ICC 71- N -.. CD C C' 00 CO N Cl r-cl CO N 0 71.  C 00 VD vn rt CO CO N N N -- -- -- -- C 0 C C C C CD CD CD Cr■ Cr■ C' 00 00 r- 06 C'  vi 4 r4-, CO N N N N N N N N N N c4 N N cA ri c4 N c4 N N N c4 -- 	
. . .  

vn  

V) 

(-4  Cr; vi 4 CO CO c4 N N c4 N c4 N N 	c4 N c4 N N c4 N N N N c4 N N c4 N r4 vn 

cA cA CO C rt ^ oo r- vD on -t CO CO CO N N N N^ 	  CD CD C CD CD CD CD C' C 00 
,t C' -^ V) 	". 00 Cr) ". CA vl cr,  v-) ^ r- ,t cy C 00 qD 	CO ^ C C' 00 N 	qD CO C 	C v-5 

CO ,t ,t ^ N 00 vD ^ C' 	,r 00 CO C' VD CO 	N vn CO N -- 	00 	r- VD vn ,t 	cr. ,t 00 N CO -- 	̂. C' 00 ,.xD ■ID v") 	CO CO CO CO N N N N CA N^  	C C C' C' vi vi 4:  on CO N N N N N N N N c4 	cA N N c4 c4 c4 	cA N N N c4 -- vn 

C' VD C' C' N 	N -- CO VD -- VD cA C' VD ,t N C 00 VD on ,t CO N ^ CD C' 00 00 CO 00 CO 00 

	

.. CO -- vp cA CD cN 00 r- vp vD vn vnC ,t ,r ,t 4 CO CO CO on CO CO on CO N N N N 	C CO C' on Cf CO CO CO N N CA N N N N N N N N N N N N N N N r4 N N N N N N N N vn 

C C VD cA 00 VD ‘4D 	cq vD ^ 'C CO C N ,t N ^ C' r- vD on ,t CO Cl -. C C C' ,t cr. on cD vn C ,t CO N 	rq -- C C 00 00 N N N '0 vD VD vD on on on vn on on vn vn vn 	,t "1' CO CO CO cT C' 	CO 	(,-; CO  Cl N Cl N cA cA N cA 	cA cA N N ca N 	N cA N N 	rA 	ri cA ,r 

VD on ,t ,t VD 00 	vD vD C' CO 00 ,t c) N vn CO -- 	N VD vn 	CO N -- C C' C' 00 ,t cr. oo (r) kr) kr, 	r-- v.) 71-  c•-) 	 0 0 0 Cr,  ON 0, c", 	CA 	CN CN. 00 PP 00 00 r— r-- r-- C 00 vi 4 4 CO CO CO CO CO CO CO CO CO CO 	CO CO N N N N Cl r4 c4 N Cl N N N Cl c4 CO 

-- (A CO 4-  vn VD N 00 crs C -- N CO ',I' on 	N 00 C' C -- N CO 	vn VD N 00 0. CD CD C C 8 	  N N Cl N N N cl N N N CO ,t vD cal 

4•1 
	

(ra) lowtr!wouaG aye Joj =pay Jo soal2au 

8 

617 



tr, Cl 
s.0 

CN v■ CD . Cl 8 
tr) 

t 

C 	 r- re, r1 -- -t CD CD 	r- 	.0 ri cc 	oc .JD re, -- a N r If If 0 re', .0 Cl 0,  r- v'et r ri -- CD CD C C DC oc oc r- r- r- r- .0 .G 
oC 	,t 	M. ri ri ri ri ri ri ri ri 

Cl 

Cl 

Cl 

Cl 

CN u-, Z CD CD r- r- v-, oc V") ,t V; DO DO DO r- v-, N.: en rt ki-, .0 ,t rs (...4 CN V- v■ rt or, ri -- 	.0 = r- re, eD r- rt -- as r- v-, re, -- CD __ 

	

--: 	CN CN CN oo oc oc r- NNNNN .c. 	m cf. rr; c:s QC tr: 4 rr; rri (-4 ri ri c.,i ri ri (-4 ri r4 ri -- -- -- 	 -, 	  -- 
Cl 

00 C.-- CT ,r) ,t 	 Cr,  Cl 0,  00 CD Cl ■0 	oc 11 (-I 	rt Cl CD C' r- If -t -t r r cv Cl 4 v.-) .0 	N c CD r- :Ck ,t 	 cD cD cs, 	oo oc oc oo es r- r- N r- C4 re rl 	oC tri 4 er, M re: ri ri ri ri r4 (.4 ri ri 
Cl 

N cN  Cl S.0 r, t .1- 0^, 4D rm 	rt N C If C .0 r 	C' 	rt 	C' N If t Cl 	Cs,  C' CN If CN r- rlf N rt r- en CD DO 	v■ rt 	rl rl 	-- CD CD CN CN CP,  Cis 00 Do Do DC Do Do r- 4D v■ v■ 
If
- 	oC 	rf 	o,; 	ri ri r4 	ri ri ri ri ri 	ri 	. 	. 	. 	. 	. 
Cl 

.4D Cl 	 CC koc 	C r- r- DC 	c7,  If 	N -t -- 00 4D rt Cl " Do N v■ -t rt 	' 4D rt 4D r- 	 Tt m m rA 	-- CD 	CD 0,  CN CN C, 	oC DO, DC 	r- 	krl O■ QC tr, 4 	M M ri ri (-4 ri 	ri ri ri ri (-4 ri ci ri 	 • • • • • 
Cl 

v% 	r- Cf ,t -- Cl C rt 	Cl If CT rt CN v■ -- Do If Cf -- Dc 4D If 	" 	0,  CD - ,t 'OD N If 00 ,t 	Cr,  N .C1 kr, 71-  r", IN Cl 	-^ -- Q C C C C' Cr\ C' CP,  CN 5 cc r- r- 	
Cl 
tr) CN oo v■ rt 	er: 	ri ri ri ri ri ri ri r4 ri ri ri ri ri ri r‘i 	•• 	• • • 

-- 
Cl  

If 4D C 'C r- 4 If 71-  r- If rt 4D CN Cf  DC en C' 4D Cl C r- If 	C' r- qD rt CD 	Do, If 00 t 	r- s4D If 4 m Cf rl 	-- 	 CD CD CD C C' C' C' C' od cr; 	"tCfCfrfCJ ri ri r‘i ri ri ri r4 ri ri ri ri ri ri ri ri ri -- ,t 
Cl 

r■ C 4D CA rt 	 vm Cl rq m 

	

CC r- 	If 	tr, 	N 	oc 	-- a r- 'C -t 	-- Cl 	 r-• CP, 	r- CC .0 CT wr, IN 	 m Cf cl IN r4 	-- C C C CD C C CN DO N 4D CY1 06 w-7, 	M M 	rri ri ri 	ri 	r‘i ri ri r4 rt ri ri ri ri ri ri ri ri Cl -----.  -- 
Cl 

0", 	V- C",  ,0 CD tr., rl CD 0,  V-- 4) 4D vm rt rt en en en CA CA col 	Cf If  
rt 	oc C r- oc r- 	CN CN C M 00 rq 00 ,t 	00 V; M C 00 	V; M 	C 	C  Cl 

N DO tr: 4 4 rr; M M 	ri 	ri 	ri ri ri r4 ri ri ri 	ri r4 ri 	ri ri ri ri - 	
oo 

Cl 

C cs,  .0 4 	rt If -t DO If If r- cD 'St C' If -- DO If Cl CD r- If -t-  Cl CT rt r- 	r- C 	a DO r- 	 ,t 	r-; Cr, C! CI 	rA ;71 	-- CD C' 	DR 
C' DO -C DC C' 

c); 06 v-, 	M M 	ri ri 	ri ri r4 ri ri ri ri ri ri ri r4 ri r4 rt 	ri ri ri rt  Cl  

CC -- C r- C DC C' Do Cl C C 	If CN rt CT,  4D Cl CN r,  -t Cl CD DC r- If rt Cl 	Cl ,n 00 	r, 	 cD,  cN po r- 	 rt 71-  rt en or, en rm 	ri rl ("A 	ri Cl-C SDC  C3 DC 	4 4 Cf M M r‘i Cl Cl Cl Cl ri CI Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl 
Cl 

.0 r-
0,  00 r- 

Co0 
N If rt Cl If r■ rt Cf r- If If r- CD ,t CN If .--. 00 CN M CC C pc 	r- t rA C CN CC r- r- '40 V; Vi If 't oC 	o6 	4 't Cf Cf Cf 	 Cl Cl 	Cl Cl Cl 	Cl 

Cl 

If Cl C r- 	7f Cl -- Cr,  DO r- oc C Cl sf  rt 4 C m m m m r4 rt 	C C' 
Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl N Cl 

fir  tr- 

	

v■ C' CT Do -- 	C C' rt 	r■ 	4D -- DO rt -- CT 4D rt Cl " Ch r- 	rr,  If r- GC M 00 CD 00 Cl 	r- If Cl - CD C' DO r- r- 'C 'C v 	If 4 -f -f -t 	Cf Cf Cf nn Cf  Cl 	0 ,46 	os6 	,f 	M M m Cf ri Cl Cl Cl Cl Cl Cl Cl Cl Cl (-4 Cl Cl Cl Cl ri r-4 Cl ri ri ri ri ri Cl  

Cf 4-  .6 If oc r- DO r- cD Cf crs 	rt oo 	m 
4 0< DC 	4 4 M M Cf Cf 
Cl 

Cl C' CD Cl If CN rt C 4D en CD r- If, 	cN r- 	If Cf Cl ^f CA CD C.'D CN DC 	 s4D 4D v■ v■ v■ v■ rt rt -t rt rt rt 	Cl 	- Cf en re', Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl 

CD 	V; cr. r- 0%, cc m C 	m 	 r- ,t 	00 'C  -t Cl C CN r- 	If 	v■ r- ri r■ ES. 	C Cf a 	rt Cf ri -- C CT CT DO Do r- r- r- 'C 4D 'C 'C 4D If gm If If If t Cf cl C <7; CT 43 If ri Cf Cf ff, Cf Cf Cf Cr: 	 Cl Cl 	Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl (-4 Cf 

Cl

Cl  

Tr 
Cr\ 	m Cl ,t 	oc 	DC 'C Cl 	rr) 	 DC 4D rt om rA 

ri 	C' .6 If 4 4 M Cf M M Cf Cf  -- 
Cl  

4D -- 4D en CD V- Ct ri C. 00 'C 	-- CD C' -- Cr, If N CT CN CN Do oc Do Do r- NNNNN 4D 	v■ rt 
Cf en Cl ri Cl Cl Cl Cl ri Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl N  

ff • 

Cl 

	

4D DC CT -- 4D If r- 	-- CT CN 	rt CT rt C 'C Cf C N If 	-- C' DC 4D If. Cf Cl 71- 40 DC N 	rt If 4 r- Cf cp DC r- If 4 rt Cf CI rt 	-- 	CD C C C C' CN CT CT Cr,  C' DC r- s.D If Ct■ O■ 43 y, 4 t St Cf (sr, Cf M 	 Cf or: Cf Cf or: Cf Cl Cl Cl Cl Cl Cl ri Cl Cl Cl 
Cl 

C If ,r CN rt rt 4D 4D C oc CT -- rt Do en CT If rl CN r- ,t Cl C CP,  r- If t rc, Cl 
C' 	qj 	-; -« -« 7 • • • 
v; C vi Cr, r- 	r- -4- (-4 	Cr, CO 00 	4D 'C vm V", 	rt rt rt rt rt 	r■ 	en en CI 	CD CD Yr, 	, 	 fn 	fr, C,"": Cf r."": Cf Cf Cf f1": Cf Cf Cf Cf Cf Cf Cf egi -- 

,fl 
71: 	r- 

oc; 

CN Ch Cl rA 4D rt If r- CD rt CN If 	oc If ri C oc 4: rt Cf -- C Do r- oc cc Cl 4 If m 	DC r- ,0 4D If. 	 r% 	rt Cl rg Cl r4 	cD C 0,  3c 'C Lt., tr-; If v.', 	ri ri ri 4 - 4 "f 4 t 4 4 4 4 4 -r t 4 4 4 4 4 -t en Mn  

Cl Cf. rt If 'C r- oc cTCD -- r4 Cr' rt vm 4D r- DO 
ClCl 	cf:7-i 	n 	 Fi 

('a) Jolelip.1101.ia(1 1q1 JOJ ulopo3.i.4 Jo SDalgaa 

618 



r■ 

C C ,..0 CA V-1 ,t r- 06 00 00 CA C Cr,  C CI 14-1 C. cc, Cr,  .1-  CD I-- 't -- 00 V-, r-, - CI,  ,t 00 

8 	,1--, 0,  CA C OC --. ,c) cam, C.  cc r- ‘.0 .1
-  'Ct.  CC, CA .--. ^-. CD CD CD Cr•• CY,  0, ao a) 00 00 r-.  Cv ,t re, 

• " • • 	  
00 0' cr: 06 ,6 4 4 e•-: eri en ei ri ri ri e-1 ri ri ri ri ri ri ri -- -- 
-- v6 -- 
cm 

CD 	0,  v■ -- r- C C c6 0,  4 ,-t cr .0 0-, VD 00 CI ,,C CD s4D -- 00 1- .-- 00 In cc, --. C. r- ri CO v6 r- 
el 	4 cs,  06 cm c, c-, r- v6 	0,  r- .6 v6 ,f re, c■ c-1 cl -- -- C cm C cr cr 0. cr 00 oc r- w6 4 rt 

	

. 	. 

-- v6 -- 	
v6 v6 cl ri ri ri ri ri ri ri ri ri ri ri ri ri ,... 	4 C. v6 o6 .6 4 4 re, 

00 CN VD CA VD V-, 00 Vi C I, v, CA 	CI V-, 00 ci N c-i 00 4 -- 00 tr, cci ^ 00 VD ,t C r- v6 C' 
-t 0,  v6 -- cr CA r- 't ri C 00 r- ,m 'r 4 v6 v6 rl rl 	cm C C "5" C a,  C. cc .0 v6 r6 

C CY. 	00 46 4 4 	r, „ „ ri ri ri ri ri ri ri ri ri ri ri 	ri ri ri -4 -4 	• 	• • • • 
„ - 

C 

r- -t 	00 	-- 'f 	VD VD 	00 N cr 	-t 00 v6 cr v6 	00 v6 rl cr N v6 c6 -- 00 rt -. 
CO 

CD ‘,"t 	CD 	o0 v■ cV CD CN r- 	4 	C4 cl C4 	CD C C C C oo r- 	4 

VD Cr; rt 06 .0 v6 	„ r6 v6 v6 el ri 	ri ri c-1 el ri 	ri 	vl 	ri el ri 	-4  
CD ce, 
CD 

CD 	00 1D c■ N 	C. 	cl 	,t re, 4 r- C 'et Cr,  V 	N 4 	00 	rn 	C. N -t r, C. 

4 (--1 	oo 	-- C' 00 r- 	v■ 	,t 	 0', rn 	cq 	 Cr oo 

0■ 4 oc; .6 v6 4 o6 v6 v6 06 ri ri ri 	ri ri ri ri ri ri ri el ri ri ri ri ri ri ri 
• • 	•C 	• 

M, .-, 
C5  

,.0 el - 00 el el v■ -- r- N r4 C. CN F..!.  ri slD C V-, -- r- v6 C N ,t ri CN N V") ,t -- OC %ID ,t 

N91' 	CI -1-  •-• 	cl 	,t C. ',ID rn ,-- CD 00 r- 	,.0 kr) v-, rt ,t r■ re, c■ cl CI CI --. ,-- ,--■ -- CD 00.  r- 0 

,--: 0-; 4 CO v3 kr, 4 ,,, r-, W, cf., c.,--; ri ri ri ri cl ri ri ri ri c-, ri ri ri ri ri ri cl ri ri -- -- -- 
0,  06 - 
C` 

v6 N 	r r- C- C r- CA Cc, N kr) 'f \C 00 CA 	 VD CI CN VD Cn CD 00 V-) 	C r- ,t C4 
• ,t 	vn -- 4 c ,C) ,t ri CD CN 00 C- 	Vs, V■ ,t 7t re, re, re, cc, CI CA CI el ri cm cr oo 1` 

r.-; 0: 4 00 .0 v6 4 4 r6 v6 v6 (-6 ri ri el ri cl ri cl cl ri ri ri N cl N ri cl cl ri ri -4 -4 --: 
cr, 

C' 
r- r- C r- r, v6 00 Ili le, 	 ri r- CA N v6 CD r- 	C. ,SD 	rl -- 00 	,t 

Uri 	CN ,t r4 VD ,t CI 	r- v6 v6 -- 	CN oo r- r- 	.cm v6 v6 v6 4 -T ,t re, re, re, or, re, -- CD CN 00 

0 4 06  s.0 	rn rn re, rn rn CI ri ri ri ri ri ri ri ri ri ri ri ri ri ri ri ri ri cl 	-- 
0C rr -- 
0,  

CA 

	

	 ;-"7, 
 r0-;:: ci or, 00 v■ v■ VD CN ri r- el CO -t C r- -t -- 0,  r- v6 v6 -- c, N  v6 1- - ,r ir--, (-I N r- 

... 	r- 4 v6 r- v6 06 0 	.0 4 ri -- 	Cr oo oo r- r- .0 .0 40 v-, v-, v, -t 4 4 4 4 ci -- C2 cr 
s.6 0.; -i 046 s6 v-, 4 .1- v6 v6 v6 „ v6 v6 ri ri vi ci ri ri ri ri ri ri ri ri cl ri ri ri ri ri ri -- 
r- v6 - 
a 

C C4 't CI ,0 	C 	N tr v, ,1D T ri r- CA r- r6 c r- -'t -- C. r- v6 	0,  N 	V■ 

CD 	\ID 	,t 00 	,t r- 06 	r- w6 06 rl 	cr oc oo r- N.  N. 	<2, v■ 	v■ v■ re, 	CD 

DC cr■ 	00 42: 	4 4 	 ri ri ri 	ri ri ri ri ri ri ri ri ri ri ri ri ri ri 

C,  r- c....) oo CA C4 VD Cc, 00 Cr,  rt• .--. .--. rl v6 oo v6 oo ,t c ,m 06 ,...„ ,..,. oo v6 v6 -- cr r- v r ri -- 
Q. 	v6 06 ,t cr.0 w6 oc o6 c r- v6 -t v6 el -- c cr cr oo oc co r- r- N 

,..0 ,4D ,:D VD v■ 	‘-t cr, cl -- 

re) CN --i oC .6 v.', 4 4 4 r.-:, W., ff-, W, r.-:, (-is; W, ri ri ri ri el ri ri ri ri ri ri ri ri ri ri ri ri vi 
vm 06 
0,  

N t 00 42 CCD v■ 	CN CY,  C CA s.0 	,4D 	N -t -- 00 v■ 	-- CN r- v6 v6 -- 
00 	r- r6 v6 c, r- 	

C
E; 4 	oo s.0 v■ rc, CI CA 	CN CI,  00 00 00 r- r- r- r- 	.0 	v6 ,t 06 -- 

.6 0,  4 	.6 v6 4 4 4 „ v6 r6 v6 v6 06 06 v6 r6  ri ri ri el ri ri ri ri ri ri ri ri ri cl ri ri 
v6 v6 -  
C. 

• cl r- V■ C Cis re, C r 	00 00 CN CI s.0 C v■ 	r- v6 C r- v6 ri cm. oo 	v6 el 	cr cr 

r- 	ri o6 	CD 00 r- cr un ri cN r- 	rn 	rl 	CD CN 	0,  00 00 00 oo r- r- r- 	v6 v6 cl 
00 cr 4 0• .6 v, 4 4 4 v6 r6 vi ri r6 c6 r6 06 „ r6 v6 ri ri N ri cl ri cl rl ri ri ri ri ri ci 
4 v6 - 
C` 

M C 00 ri (-I v6 rl r- 00 06 C  C-- 4 oo N N M cr v, ri CN r- 4 CA C 00 N 4 r', 
N (,) 	00 	r6 C 00 N s4D if 4 rn CI CI 	-^ C C C CN CN CN 	CN 00 00 N 	v■ rt 

C' 	.6 v6 v6 4 4 ci ec:, 	 ri ri M rr, ri ri ri ri N ri ri ri ri ri ri 

cr 

C 00 s4D v-, CN 	CI 00 ,t ,t CN N slD 00 CD ,t 00 c■ CN v■ N 00 v6 06 C 00 	if v6 c cr r- r- 
Ui 	oo 06 CO 06 -- 0,  cl co ,t el CD 00 r- .0 v6 v6 4 v6 r6 ri (-A 	 c cm c C cr r- 	v6 

-- 04  4 C' N v6 v6 4 4 4 -t rn rn cc, rri rn Cri cc, M rc, r•-: cr, rc, r
,r, v6 „ - c.; „ 	ci ci ri 

CA cc, 
Cr,  

• C C 0,  re, N^ CI 
• cl 	rn ri v■ CD r- 4 

CN 	.6 v6 v6 4 4 4 4 4 v6 
cr v6 -- 00 

CD c■ %ID 	qD -- 00 ,t 	00 if  M -- Q1 N  
00 N 	if. ,t 	-t Or) Cr) Cr) r.r., CA CA 

„ v6 v6 v6 r6 rn ("6 o6 v6 o6 r6 v6 v6 

v6 -- cr cr 
- ON
„ 	vi ci 

N 00 	c cr N oo v6 06 N if 4 v6 CO 	if, C 	C4 00 if CI cr N if c6 	
CN VD rt rn Cl 

cl 	,t C. N 	00 4 C oo 	4 v6 ri -- cm 	CN C' 00 00 N N N 	,4D \ID 	
v■ -t Cc, CA --

• 

C. 

	

Cr; 	cm: NI .6 v6 v6 v6 4 4 4 4 4 4 4 f 1.6 	v6 r6 r6 	 cn 

00 

71.  if ce, s.4D 	\ID 	s.0 CD N 	r- 0, ri 	 00 if, rl cr r- 	ei c oc v6 o6 C cr 
,JD rt Ci v■ CD r- ,t 	cr oo r- 42 	v■ V■ ,t ,t rr, ce, re, cl r l cl ri ri -- cm cr 00 4D.  

	

C' O• 	CO 	.0 	if if if w6 4 t 4 4 4 4 4 't t 4 4 4 4 4 4 4 'f 4 4 r6 cr,  CC 
cr CC 
r- 

,t CA •-•-• 	r- r- 	rq V-- CD CD CA 71-  00 ri r- M, cr v, N cr 	 r- r1 cr v, C4 
00 V: ,t (-A C oo C v, rl CN r- Le.) - Cr- C4 	C C' CN 00 00 r- N N 	.0 v6 v, ,t ri 

N oo N ri C cd 00 N N .6 .6 :6 .6 .6 .6 .6 .6 v6 v6 v6 v6 v6 v6 if v6 if, v6 v6 if if, If, 

.4 Cc, 

m 4 u% 	N 00 cr 	ei CC 't v6 4D r- co cr C 	ri CC 4 v6 s.ID r- co c, C C CD.  C  Q 
	  CI CI Cl C4 ci ci ri ci ri ci 	4 42 	" 

(Ca ).R)Ilm!tuottaa ay1 Joj wop30.1,1 Jo s;oardoa 

• 

C C 

C.) 

4: 
0 
,r; 

C  

7.) 

C 
U 
0) 

619 



CD C 	N oo 
8 	kr; - <t c 

cN rn cN 
cx, (-4 - re) .4n 

vn 	CD 	r- CD r- v) 	r- CN N 	-- 	r- m CD ,JD CD   
.0 00 m 0, 	- 	cc r- 	kr, 4 4-  cc, cc, CI 	- 	CD 	00 AD v, 4 rf Cr, r6 r6 r6 r6 	 N c‘i 	csi N N c‘i 

0 
el 	

Cr cl ,JD -- r- ,t vn CD CD ON vn vn 	vn .0 00 CA VD CD V, -- 	rr.) CD r- 	-- r 1 cn .. 	4-  r I 4-) -- CN r- Cr,  4 CD ■JD 4 cl CD Oh oc r- .1D 4-) 4-) ,t ,t m m r J cq ci -- -- -- Cr r-.  ■ re; 
c.■ cr: .6 rei c)r .ci kri 4 4 4 r,i en rn M (Ni e,i N r‘i N N c•i N r,i e‘i r,i N N N N csi - -  
M CN N --. 

VD 

0 	00 CA vn CD O el re) 00 00 00 4 ,t 00 vn rn re) un r- 	c vn o .0 rn CN .0 	4 
4 rn .0 el 	00 CD 	CD 	rsi eq eq 	co oo ■, M

re) co■ <3 re; cr; t- tri Lt.; 4 ri .ri (-6 ffi ri c,-; c,i e,i c,i (-Ni rsi e,i c,i e‘i c,i e,i N r‘i c-,i (Ni N  
-- cA rg -- 
■t:) 

co 	4 - N r- r- .0 N rn r- rn (-4 rq 4.  .0 cr -4- 00 ,t 0, vn N 00 4 m C - ,t V 

Tr 	71- .4 r- cv -- cr, -- vn -- o0 \ D 4 (.9 - 0 crN op r.... ,4o ,c vn vn ,t 4. 	m m  
CA
00 CN N - 
r- CN ■6 r6 c■ i--- v6 wi ri ri r6 ri r6 (.6 v6 v6 N c-i N  N (-Ni ci N N ci N N N ci N N --: - .0 

0 	t-,  CD 4 00 rn Cr C 4-) 	,t cD - vn -- C C N ,t 00 N N cl oc rt 0 r- rt -- cr, C c(n ■e 
In 	rt vn oo (-6 CA CN CA .ID N Cr', r- vn rn rq -- 0 CN 00 r- r- .0 .0 vn vn 4-) 4 4 4 r vi 0 rx 

cv
VD 0, CA 
,--. CD VD r6 (:: r- v6 vi ri ri r6 (-6 r6 r6 r6 r6 r6 c.i r,i vsi v-i ci c.i N N N N N ci N N N - ,0 

on r- 	r- 00 re) rn CA 00 CN r, cN 00 00 C N %JD CD Lin CD .0 c‘i 00 vn 	C' s cr 	(r, 
,t cD Cr,  4 rn C el r- m C r- vn 4 cv -- C CD C oo 00 r- s .0 .0 ur, vn vn 7r .7 N -. 

N 
Cr,  Cl 

CA 

ve) Cr; VD cc; (D■ 	vi 4 ri ri 	rri rr: rri r6 (-6 r6 	 N 	ci 	ci N ci VD 

CI 	
kr) 0,  N If c .p .0 

	
C 

,7t-  oo rn oo 4 	s kr) s c re) 

.---, 	 c, 
4 
	.0 kin rn cq -- 0 	cr, oo oo s r- r- .0 .0 .0 kr kr) rn N 0 ,-, , 

tl) ... -., 
rl
CD Cr, v.) 0. (0. q3 rf (:: r-: q3 kri 4 4 4 oe; M M r6 r6 r6 r6 r6 ci N N N N N (..i N c..1 N ci N ci N • .... 	 .0 

.4"..  „--. 	kr) 	 . 
rn r - o (-4 .0 - r - 4 .0 	- r'-‘4 .0 eq ,0 Z' 	,..( 	71-  oo cs) s kr) cc, v) 0,  kr) N c oo .0 kr) -1-.  e'l C` 1 •-• C C 0,  Cr,  00 00 00 N N N N kr, en .... 

m kr) 0, m 00 m Q. kr) - 00 kr-, m 0:.,  r-i v, ON ..) 	..-, 
I. 	

4-) 0',  cl - 
r- CN .6 4 a, r- v6 (.6 ri ri ri ri r6 rv: Pr:, Cci (1'i MJ ("7, Ki ff.: c-i (-,i cri ci c.i ci ci r‘i ci ci ci ci a 	0 	■0 

0 ..... 
5 	a) 1.., al 

.l CD .0 ./D CD r- 4-, .0 r- c rn r- N r- rel cA .0 m CD r- 4-  .CD C 4 
4 CD M 00 N 7t 'C "" N 71' .-. 0,  00 \C kr.) 4 en en e`•1 •-. •-• C 0 CS,  0,  01 01 00 00 .0 kr) M

D .,-.. -C 
s... 	= 

E 	_ N ri cr (--- ■r3 v6 vi rf rf rf r6 n6 ri ri ri (-6 ri r6 Pr:* Cr: r6 ri N ci 
(N 

 N N N N N N
O 0 cr. 	-- 

.1••• ■ 	 SC 
kn 	4.,-. O 	C en kr) kr) N CA •-- VD in 4 0 0 4' 0 CN CN - cc) r-. -. VD - r•-• cc, CA vp rn 0 (0., coo rn 4 

rt CA kr) 0:) 	CO 	eV 00 VI cci ...-. Cr,  00 \D kr)kr)-1-. rnenr‘Irl- -ooc c f 
al 

. 

a> 	*4 

C 
Vi CN CA -- 
VD cDr■ r-:. 4 0; r- VD kri kri 4 4 4 •'7i:  fli Cc: ffi fc; cci - 	 rn r-) 	r6 	 N N ci (-4 o 	q7..) ,.= q 4. 

(... 14.'  
0 	 0 

E 	C!,1 	rn (,) ,C) -- cr■ r- cr. Pr) CiN VD r; -. 0 00 r-. ■C) ■C) vn 4 71- 06 rn ci CA 	- 0 0 00 r- 

0. kr) .0 .0 00 CA ^ v) 4 rn 0N 01. rn as cc cc 0 (N ,c) 0 ,r; 0 ■.0 el cc kr) N 0 s 0,  N .0 
Cl) 	 V 

4.4 	cl Cr, cl -- -- CD 
ci 0: r-: ri 6 r- ,e) (.6 v6 rf ri rt ri rf 

r6 r6 r6 r6 r6 ri r6 r6 r6 r6 r6 (.6 r6 r r6 r6 N N ci a.) 
Jr 	

vr) 
• •-■ 0 	Czo 00 	

r•-• cc.o chcc 4- cns. .04004- o 6N0.-r,-; .0-kr,--.0 cic..orn,o sc.s1.0k 
M .4 oo rq - oo o 	o 1---- kr, cl) - 0 oo I-- r- .c) kr, kr) 4 4 rn en <-4 CA C11 C!  WO cu vl cr, 00 CN 	-  ONO CN N 4 C5 00 ,46 .6 vi vi 4: 4 	4 en Cr) en en 

cr ,  ", r^: rr,  r': cn c•I N c•I C cl 	(2.) 	kr) 
1.., 

N 	•-• C 0,  'Cr 't 00 4-  cc) cc) 	4-  0,  4 0 .0 N 0,  .0 cn C CJ uc) 0,  , 

cc, .0 ON 4 cl Cr,  -- .0 el oo .0 4 <-4 - 0 Cr, oo r- -- 	4 4 rn m rn cc) - 0,  s ,J J-, 

all. 
cl) 

0 
(I.) 

= 
a.) 

CA CN cA - --. 
CN 

00 Ci■ r-: 4:  d 06 .6 .6 kr; kr; 4 4 4 4 rf rf r6 ri.: rn cr: C re-: re-, ri 
 kr) 

rn 
.0 	 SSCNSCD eNS<Nr1.0 N 00- 4 s -.C)- s CO, \CMC NCr, Ci \CC 

4 - en 00 cc, 0 	M e11 .-' C Cr1 00 00 N h \D \p Ili 4-) vn ic) 4 <-4 - 0, 01 *4 
00 

5,.. g -.;-; 	c--: ,4 kri v-) v-i ,i ,i ,i ,i ,i ,i: ,i rf-', ri r-i r, re, or, ri MM re-', rr:, 0': ffi Cr', r'i C' ir) 

C ,t N r- vn VD 0, .0 ,t M cv vn 	r- rt .0 CD ■JD 
c:n oc; 	d 0,3 r-- v0 ,401 vo CN vj  

kr) 

N .0 .0 0\ 	,t ,t If) N C Cr Cr 4 C 4) CA 00 v, c, CD 	4 r•-• M 0 00 `4D,  Ve, 	re) CA 	0 Cr CT (7, 00 00 	s kr, 	c 

	

vi 4 4 rf ri ri ri ri ri ri v6 (-6 r6 r6 v6 r6 rn rn rn rn rn 	m 
. 	. 	. 	. 	. 	. 	. 

	

,r 	v, -- 00 CN in v,,--. 	rt CN r- r- 00 CD re, r- -- VD CA 00 4 -- r- 4 cA r, v, 00 Cl 
CA r- 	rn -- oo 0 rt cr. .0 4 CA CD oo r- .0 vn 4-, ,t re) m cv cv -- -- -- CD CD CD oc .0 4 cn (-4 CN N -- -- VD 

in ■:: 00 In -- co: r-: r- ■c5 tei tri ,e) ■ei Lei 4 4:  4 4 4: 4 4 .4: 4 4 4: 4 4 4 4 4 en en cr.; rri trk, 

	

re> 	r- VD CN VD 00 V, 0' C' in vg vn ,t VD N CN 00 CN -- 4 r- N VD N 00 4 C r- 4-  -- - rn v) 00 CD  0'
-- 4 .0 C r- 4 4-) CN v, N 0' r- vn rt CA -- CD C CN 00 00 r- r- VD VD 4D ic, v, in reCA 	--. 

4 

en 	cz; IC  c‘i 0' 00 s 'C .6 .6 kri kr; kr; kr; v; kr; kri kr; 4 4 4 4 4 4 4 4 4: 4 4 4 4 rei re; 
vn 

	

4, eq 	4-) CD 00 CD C N C r- vg vn vn cv 'C -- cc) CD -- VD r, - i-- P Ĵ In 00 c,i .0 -- r- en CN ye) N as 00 oc CN --, 
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Appendix 621 

V Operating Characteristic Curves for the Fixed Effects Model Analysis of Variance" 

vi  = Numerator degrees of freedom, v2  = Denominator degrees of freedom 

Adapted with permission from Biometrika 'fables jar Statisticians. Vol. 1 by E. S. Pearson and H. 0. Hartley, Cambridge 

University Press, Cambridge, 1972. 
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622 Appendix 

V Operating Characteristic Curves for the Fixed Effects Model Analysis 
of Variance (Continued) 
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Appendix 623 

V Operating Characteristic Curves for the Fixed Effects Model Analysis 

of Variance (Continued) 
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