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I H I H 0 D U C I I 01I

Development and inrpIeE&nfc&tiou o f sc ie n tific  brooding 

techniques over tbs past years have given good resu lts. 

However, potential selection of superior parents is  o f  

paramount importance in increasing the genetic worth o f a 

population end thereby increasing the production. The 

amount o f genetic advance by selection depends on the 

genetic variation prevailing in the population to a large 

extent, /ny additional amount o f knowledge o f genetic 

variance, w ill thus, be o f utmost u t il ity  in  plant breeding 

programmes. Though, increase in production i s  the ultimate 

objective o f breeding process, selection based on the high 

yield  alone is  not relaible as yield  is  dependant on many' 

other components. Further, the modem farming techniques 

like multiple cropping, multi-store led  cropping, inter  

cropping e t c . ,  have broadened th© scope o f breeding. For 

these reasons, tbs concept o f breeding for maximum yield  

have got changed and further objective8 lik e  disease resist

ance, short duration, optimum vegetation e t c . ,  have also 

started agitating the minds of the mora curious experimenters, 

These facts rendered onought scope for opening new vistas o f  

s ta tis tic a l techniques in the fie ld  o f plant brooding, Tho 

techniques of multivariate analyses have beeomo a ll  the moree 

important in plant breeding programmes as ths broodsr are 

provided with e set o f variables to be handled instead o f a 

single one.
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In general, multivariate procedures are concerned with date 
in which several variables have been assessed for each object 
under study. These procedures are classified  as interdependent 
analysis , dependant , analysis, classification  and multidimensio
nal sealing. Fee tor analysis end principal component analysis 
are inter dependent analytical techniques used to analyse the 
inter-relations arsons a set o f  variables.

Factor a n a ly s is  has been f i r s t  developed i n  the f i e l d  o f  
psychology to id e n t i f y  the unknown factors o f  intelligence by 
analysing the' correlation structures o f  various test scores.
It has been recognized, however, as a useful tool in  many 
fie lds o f  natural and behavioural sciences in addition to 
psychology* Not much work has been reported on its  use in 
the fie ld  o f  agriculture* The future need for adaptation and 
development o f  factor analysis no dels and methodology is  
evident in  the growing intersection o f  social and agricultural 
sciences* The term factor analysis refers to a number o f stati
stica l techniques used for tho resolution o f  a set o f  observed 
variables into a few hypothetical variables. In the case o f 
breeding programmes, factor analysis w ill provide supplementry 
information on tho diversity with a lesser number o f  causative 
factors* It  is  superior to correlation search methods in 
biological evolution, where the experimenter Is unlikely to 
have a nriory knowledge o f  causative influences. Factor 
analysis can be used as an exploratory tool for creating 
hypothesis on the number and nature o f  causative factors
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influencing fee diversity o f  a population, appropriate 
rotation procedures ere dovolopoci to find out the ox&et 
positions o f  factors > i f  two factor solutions on sm s  subjects 
ess available. This typo o f  procedures are torssd confirmatory 
fecto? analysis.

Principal component analysis can bo modified to e factor 
analytic method, termed factor analysis through principal 
components. However, the major u tility  o f  principal cocteonent 
analysis lie s  in a parsimonious summarisation o f  the data,
Tb3 model used for principal component analysis is  different 
from factor analysis model as the former lacks error tern in  i t .  
Discriminant analysis provides the amount o f  genetic diversity 
present in the population. The genotypes may then be grouped 
into clusters and those genotypes belonging to far different 
clusters can be chosen for hybridisation.

Groundnut is  an important o i l  seed crop in India, and 
accounts for about sixty percent o f the total o i l  seed product
ion. Thought India bags f ir s t  positon in the area1o f cu lti
vation,of groundnut, the productivity is  much loss vhsn 
compared to other nations. Tills reveals the enormous potential 
to escalate the productivity o f this crop in India. In KGrala
this crop is  boing cultivated in uplands during kfcarif season 
and in rice fallows during summer. In order to under stand 
the genetic structure and scope o f genetic improver© nt In 
groundnut to Kerala condition, the data generated from plant 
breeding tria ls conducted in uplands and rice fellows were
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utilised  with tbs following objectives.
1 . To investigate tbs possib ility  o f  flsing fewer

stable factors related to productivity, reproduction 
find vegetation 5 to de line ate divergent plant 
populations.

2. To isolate tbs eh&rstdrs responsible for
eiif ie rontia tion«

3. To estimate genetic divergence fo r  use in plant
bra©ding programme s.

*f. To investigate the superiority o f  factor analysis 
over principal component analysis and discriminant 
analysis.
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REVI&VJ OF UlfiBASCUBB

Genetic variability Is o f con el aerobic iErpoi’tcnco in any 
plant breading programme for  crop improvement*' Populations from 
areas far separated geographically and having complex environ
ment ai*o ©spected to accumulate enormous genetic variability, 
which offers the plant breeders a unique opportunity for 
picking up desirable genotypes, /in apt choice o f charaeter(s) 
for assessing tbs variability has thus got iE^ortanee in this 
context* Multivariate statistica l methods are found to yield 
valid information on these matters.

Multivariate procedures are concerned within which several 
variables have been assessed for each object under study*. The 
multivariate analyses may be defined as the branch o f stati
stica l an sly sis  which is  concerned with the relationships of 
sets o f  dependent variables (Kendall, 1968) .  A series o f uni
variate analysis carried out separately for each variable may 
sometimes lead to incorrect interpretation o f  tho result, since 
i t  ignores the correlations or intor-dspendsnco among the 
variables. Hence multLvaslate analysis has ©merged as e 
powerful method to analyse the data represented in terms o f 
many variables.

2.1 Theoretical studies

2 . 1 .1  Analysis o f dispersion.
The multivariate analysis o f  variance or PJ.UOVA began with
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the derivation o f the joint uistribution o£ variance -  cove rian co e
o f a p-variate normal distribution (Wishsrt, 1928) .

The multivariate l d s ta tistic  which tests tin null-hypo- 
thesis that th© two centroids coincide in  p dimensional vasiatce 
spec© was than introduced by Hotelling in 1931* Wilks (1932) 
extended the test based on T2 s ta tistic  to k staples, known as 
Wilk’ s lambda criterion. Boy and Gnanadssikan (195B) provided 
e complete generalisation o f MoVA to MAKOVA,

Bertie t  (19**7) approximate d the distribution o f lambda 
sta tistic  to a chi-square * Rao (1973) showed under null-hypo- 
thesis, lambda is  a product o f  independent beta variables.

2 . 1 . 2 . Estimation o f .genotypic variance-covariances.
Procedures o f partitioning total variance into genotypic 

and environment components wore found in H illerA( 1958) :
Jhonson e t al. ( 195b). I’bs randomness o f  tbs assignment o f 
genotypes to plots w ill ensure the independence o f genotypes 
over the environment in the fie ld , which ju stifies  the use o f 
f ie ld  exponents in  plant breeding tria ls  (Keapthorne, 1957) .

2 . 1 .3  Principe! component analysis.
Principal component analysis was f ir s t  encountered by 

Karl Pearson (1901) In a problem related with fittin g  o f a line 
or plans to a scatter o f points in  higer dimensional space.

Botolling (1933) described statistica l methods o f estimation 
o f  principal components. He considered principal components as 
(a) »the axes which successively account for maximal variability
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in  a sample* and ( b) * testing the variance to bo ospeetod on 
account o f tbs inaceurancy o f  tbs ttsts as revealed by their 
solf-eorrelations or re liab ility  coefficients*.

GirsMclt (1936) cbaraetorizsci tho principal components as ' 
(a) a linear function o f  vailstes which has least variance 
resulting from errors o f  measurements among the orthogonal 
linear functions o f  variates, provic&d t o  variables have 
equal variances o f  c^asurements; and (b) a linear function o f 
variates which has the greatest aeansquare eorralstion with the 
variables*

A chi-square test was developed by Lewloy ( 19!>6) for 
testing tie significance o f  the latent roots o f  covariance and 
correlation matrices, when t o  population is  multi vail ate normal.

In a unique paper on principal eosponento Heo ( 196*0 

discussed in detail the msaciag,, interpretations and uses o f 
components in applied research. The descripaney between 
principal component analysis and factor analysis were also 
mentioned in this paper.

The transformation o f principal components into other 
linear functions which are meaningful in  the biological sense 
or consistent with results o f other similar analyses were 
described by Holland in 1969. This more general component 
analysis can load to condensation o f a large data, a batter 
understanding o f the observed individuals as Entities rather 
to n  collections o f  isolated measurements end t o  formulation 
o f  new hypothesis for subsequent examination.
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When the principal component analysis is  aimed at tbs' 
reduction o f dimensionality o f  variables, tfco number o f  compon
ents to to ratainsd is  often subjective and/or arbitrary. 
Eastment and Krssnowski (1982) described a method for choosing 
tbs number o f  components to be retained by using the corres
pondence between principal component analysis and the singular 
value decomposition o f  the data matrix.

Ait chi son ( 1983) applied principal component analysis for 
compositional date, consisting o f vectors o f  proportions, 
through transformation teehniques.

Recentlyjr Chang ( 1983) has disproved the continuing 

practice o f selecting the components with the larger eigen
values to reduce tbs dimension before clustering by means o f 
principal components.

2 .1  A  Factor analysis.
The inter correlations and the inter dependence among the 

variables in a multivariate data may be due to certain unob
servable inhidden factors. Factor analysis reveals such 
underlying causative factors o f  a multivariate data.

The theory o f factor analysis begins from Spearman's two 
factor theory, vM6h assumes that the inter-relationships o f a ll  
the variables involved could bo accounted for by e single 
underlying general (ability ) factor and group factors which, 
are common to some o f the variables but not to a ll o f  t lm .
In addition to th is, a third type factor which are peculiar to
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single variables alone celled specific factors was elso 
di££©rentlated (Spearmen, 19®#? •

Thurstons ( 1931) generalized Spearmanto approach to mors 
than on© ‘ causal factor# The centroid method. o f  estimation o f 
factor loadings end tbs simple structure rules o f factor 
rotation are also due to him (Thurston®9 19^7)«

Holding© r ansi Harman (19^1) presented the principal factor 
solution o f factor loadings.

Tbs statistica lly  important maximum likelihood procedure 
o f  factor loading estimation was mainly due to Lav/ley in a 
series o f papers(19liQ and la ter), those were summarised in 
Lawley end Maxwell ( 1963) „

Tho computation schemes o f  various factor analysis methods 
were provided by Fruteher (19!?^) •

Hao ( 1955) introduced the concept o f  basis o f  a vector 
space for tbs ehcracteTieqtlon o f  factor analysis, In the firs t  
characterisation due to him a factor variable ©spl&lns us much 
o f  variation s s  possible o f tbs data which leading t o  principal 
factor analysis. In second characterization, be considered the 
factor variable as tbs one which i s  predictable from the orig i
nal measurements with the maximum possible precision, leading 
to canonical factor analysis. For this solution the squared 
canonical correlation between the linear function o f  hypothe
t ica l factor variable end the linear function o f  measurable -ye
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variables (o f  which the hypotbs t ice l variables constitute 
a part) is  maximised.

U
Gutman ( 19 6̂) demonGtratsd that fee squared multiple 

correlation with other variables would constitute the lower lifc it 

o f  the cosmiinallty o f  a variable*

In fee two subsequent papers, Cattail 0965 a and b) 
attempted m  excellent aonmathematical introduction to factor

sneiysis. Ho preferred to ca ll the analysis with closed model 
which accounts for a ll variances o f  variables in terms o f  whet 
is  in  the particular sample as component analysis and wife the 
open model, which admits, besides the common factors, unexplained 
specific factors as factor analysis. The uses o f factor 
analysis in modem research as hypofessls creating and testing 
method were also discussed.

An estimation procedure o f factor loadings which assumes 
the variables are sample while the objects represent a stati
stica l population, called * Alpha factor analysis* is  due to 
Kaiser end Geffrey (1965). Harman and Jones ( 1966) described

Vvf c,the ’MiÊ -rs solution o f  factor analysis.

/.Eong the many text books on factor analysis, ’ Modem 
Factor Analysis* due to Harman ( 196?) is  considered as e 
classical work. Almost a ll  aspects o f factor analysis were 
described in this book.

A theoretics! coiz^parison among principal, canonical and 
alpha factor analysis we 10 made by McDonald (1970). According
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to him, in choosing a factor method, there are, in fa ct, at 
least three separata choices to be macfe r (1) tho choice o f , 
basis in the common factor space, (2) choice o f an iterative 
algorithm for tbs determination o f communal! ties/uni quo nesses 
and (3) the decision rule for tho number o f common factors,

* ■ i • , . '

Tho maximum likelihood procedure remained impractical for 
several years because o f  the slow end uncertain convergence o f 
the process, Joroskog (1967) put forward a now e ffic ien t 
algorithm for this problem. by which a large application o f 
this procedure in applied fie ld  o f  re search was made possible,

Joreskog (1970# 1973) presented a theoretical unification 
o f  multivariate analysis by a general covariance structure 
model, by which many other multivariate procedures, including 
factor enalysis can be derived a3 special casis.

Tho generalised least square procedure o f  factor loadings- 
estimation was provided by ^oreskog and Goidbarger in 1972,

Williams ( 1979) has attempted for a comprehensive factor 
analysis theory, by reviewing three lines o f  developments which 
have resulted in (1) a rigorous mathematical foundation for tha 
theory o f  a factor analysis model (2) tbs basis for a unified 
theory o f  maximum likelihood estimation end testing for this 
model and (3) significant progress toward the establishment o f  
a unified theory o f analytic rotation to aid In the inter
pretation o f  factor analysis apfrfeo solutions.

Bartholomew (1980) provided & theoretical frame work
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'within which methods for t o  factor analysis o f  categorised 
data can be devised and compared.

Takeucki et al, ( 1983) described the theory o f factor 
analysis from a geometric point o f  view. The drawbacks o f 
factor analysis wore discussed in brief by Ch&tfiald and 
Collins ( 1980) .

Though* t o  large u s g  o f factor analysis la for creating 
hypothesis, termed exploratory factor analysis, i t  can also be

used for testing hypothesis, termed confirmatory factor analysis 
(Hasweli, 1977). In such ah analysis, two factor loading 
mat rices, obtained from two situations are subjected to 
rotation to yield a ’ unique* position o f  factors. Cattail and 
Kkonna ( 1977) described the theory o f confirmatory analysis.

Kaiser (1958) published t o  Karimas* procedure o f 
analytic rotation, which conceive e ulcer attention from th© 
practical, side o f applied research. Many other orthogonal 
rotation procedures are also in use. The 'M&xpicne1 procedure 
clue to Cattell and Muerle (19&0)» helps oblique factor rotation 
and thus allow correlation between factors,

2,1,5 Discriminant analysis.
The linear discriminant function was proposed by Sir 

Ronald A Fisher (1938) in a problem related to optimal separa
tion o f plants using a number o f inter correlated variables.

During t o  se.532 year, MaliBlenobls published t o  paper on
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’ generalised distance', which lias become the standard measure 
o f distance between two populations a whan a ll the ohsevvod 
characters are quantitative.

Vfclch ( 1939) introduced tbs IJoyman-Faarson likelihood 
ratio principle in discrisdnanting problem.

Rao ( I9U8) in his classic work, attainted to generalize 
the 1? s ta tistic . In addition to this, ha generalised Fisher's 
discriminant function to go re than two groups, end discussed 
the problem o f mised serlfe o f sample s and the problem o f 
doubtful regions.

A mors generalisation o f  discriminant function i s  duo to 
Bryan (1951). By maximising Hie ratio o f among-groups residual 
variance to the within-groups variation, h» generated a set o f  
orthogonal discriminant functions or canonical varlstos.

The book by Tatsuolca (1971) provides a comprehensive idea 
about discriminant analysis.

In a review article ilrunackelam (1981) made an exposition 
o f  the theoretical concepts behind the genetic distance.

Singh ( 1981) revealed a mistake committed by the past 
authors o f genetic divergence analysis in assessing Has maximum 
contributing characters towards divergence, and proposed a 
correct method.

Krsanowcki ( 1983) derived a unique measure o f distance 
between populations 011 the basis o f  a missel data-a mixture o f 
quantitative and catogorieed data).
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2.1.6 Clustering techniques.
Many methods ere in practice tor clustering objects infed 

groups. Ihoy art summarised by Bverlfct in 1980, A more 
aiatiiQm&tieel discussion Is provided by Gordon (1981).

Everitt ( 1979) discussed in detail t o  unresolved problems 

o f  cluster analysis.

2.1.7 discarding variables in multivariate analysis,
DgeI® o t  aj.. (1967) discussed the problem o f  discarding 

variables in (a) regression analysis end (b) interespondent 
analysis. For t o  f ir s t  case they suggested to hgs&eIsg toe 
multiple correlation between t o  selected variables and to , 
cfcpsnctont variable« and fox1 t o  second case f toe rejected . 
variables ay be regarded as dependent variables and maxLnies p 

t o  multiple correlation coefficien t between selected variables 
and any o f t o  rejected variables.

A simple rule applied in this regard is  discard t o  variable 
with highest loadings on toe redundant latent vector an 
mentioned by Kendall e£ £&,. (1983)*

2.1.7 Cbmputational algorithms.
The computational outlines o f  principal factor analysis 

and canonical factor analysis were given in fiSeal (196*0*

Arun&ch&las (1967a and b) provided FORTRAN IV programs
for canonical variate analysis and for centroid me t o d  o f  ' ~

<x-
factor analysis. Murthy and Arunachal&m ( 196^) published 
program for computing Hahalanobis D^, ais described in Rao(19?2).
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Cooley end lolir^s (1971) provided save re 1 programs 
related to multivariate analysis.

Jcraskog (#977) presented flow cherts with thoorofciesi 
discussion for factor analysis methods -  unweighted least squares 
gone ra il so d least square end maximum likelihood method*

derm rich ( 1977) published tbs theory and computational 
algorithm for step-wise discriminant analysis.

2.2 totalled studies

Banks ( 195V) illustrated how the method o f  factor analysis 
developed by psychologists to analyse what sight bo called the 
mental productivity Kay be usefully applied to agricultural data 
in order to deal with such problems as crop productivity.f

Hurthy and Arunaehalss (1967^) applied centroid method o f 
factor analysis to find out the factors underlying in  tee 
diversity o f tee genus sorghum, Three underlying factors were 
found to be adequate to account for most o f  toe inter-correia- 
tione in bo to the geno typic and environmental correlation 
matrix.

Wsllsee and Bader (1967) u t i l l  sod principal factor analysis 
with varlKas rotation on 27 measurements in toe house mouse.
Five common factors were ixiantlflQd,

In a centroid me too d o f  factor analysis, Murthy ot aj, (1970) 
found thro9 factors adequate to account for most o f the total
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communaiity in  sorghum. The results confirmed that tho use o f 
human selection would change tho facto? loadings to & consider
able degrees as compared to environmental correlation matrix.

Walton (1972) preported , th a t f a c t o r  a n a ly s is  c l a r i f i e d  tbs 

r e la t io n s h ip  between c o r r e la te d  ch a ra cte rs  in  the dependence 

s tru ctu re  In sp rin g  w heat. The fa c t o r  con cern ed  w ith  H e  go 

l e a f  area  and du ration  was found to  be the most im p roten t on©,

Singh (1973) u tilised  the centroid method o f  factor 
analysis to study th© evolutionary pattern o f  upland cotton. 
Thro® factors were found to bo adequate for  most o f  til# eomaai- 
nelity . Both environment and genotypic correlation matrices 
were subjected to factor analysis.

The analysis o f  covariance structures was adopted to tbs 
simultaneous maximum livelihood estimation o f  genetics! and 
environmental factor loadings and specific variances by 
Martin and Eaves in  1977, The goodness o f  f i t  i s  tested by 
chi-square and standard errors o f  parameters were obtained for 
a twin data on cognitive ab ilities .

Tlltka and Asave. (1978) used n£actor analysis In len til 
through tbs principal component method as suggested by Harman” . 
Two factors were found important in  explaining tie relationship 
o f  tbs seven characters considers d.

Danis and /.dr,ms (1978) performsd a principal factor analysis 
on 22 morphological end yield  characters o f  16 eultivars and 
strains o f  beans.
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Data from a clondd p3.cnt H eld tria l v ex s  used by 
Willem son end K illlck (1973) canonical analysis o f 
diserimlneiice, principal component analysis and pilncipal 
coordinate analysis; a sea sura o f Buciedian distance was also 
computed.

Sunĉ rc-m ejj e^. ( 1980) used toe centroid mot hod o f factor 
analysis in eowpes to study the evolutionary pattern. Three 
factors were fitted .

With a six variable study, the principal component analysis 
showed that most o f the variations in  lata-duration o f  cultures 
o f  riea could be explained by ear-bearing t ille rs  or grain 
number per panicle and 100 grain wGight (Mahajenj 1981),

Sawanth at a l . ( 1982) utilised  phenotypic correlation 
among 7 traits in 90 ciGversified strains o f  tr itica le  for

factor analysis using the principal component method.

Principal component analysis, cluster analysis and canoni
cal analysis were carried out on 22 vegetative and fru it 
characters to establish the genetic distance between 28 

varieties grown in two environments by Cuarteio et e l. ( 1983) .

A study was conducted with the object to da tannine the 
relationship between the characters by extracting minimum 
number o f  factors end to determine th© inportance o f yield 
components in various crops (S^pra, 198^).
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Kukadia o_t £&. ( 198b) conduct©a factor analysis with 
genotypic c©relations to deterains the Importance of various 
traits for yield component in  forage sorghum*

Bartual gt> a l « ( I 98SO used multivariate techniques to 
classify  12? soyabean linos into clusters, Results obtained 
from masiraua likelihood factor analysis and principal component 
analysis were found eoiacwhat similar. Uard's xcothod of 
hoirarokical clustering we&s used for grouping the varieties.

Goodman (1968) had used Mahaianobis generalized distance 
for tosirarehioal clustering.

/jinumber o f investigations concerned with assessment o f 
the genetic diversity in  a number o f diverse food crops has 
been published in the past decade and a half, /^effort is  
made here to a solocted review o f  those past works,

Kurthy and /,rucachalam ( 196?) used statistica l distance 
and canonical analysis to asooss the mturo o f  the genetic 
diversity in thsr crops Braasice, linseed, wheat, and. Hi cot Iona.

Pbrty five genetic stocks o f c h il l i  were subjected to 
multivariate analysis using 1? sta tistic  (Singh and Singh, 1976) .

Many authors reported that there is  no parallelism between 
gene t ic .  end geographic divergence (Peter and Bai in tomato (
1976 ; Gaur ot gX„ in  potato5 1976),
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Narasingfcani e ± . o l .  (1978) re p o r te d  th a t  seed  s i s * ,  h e igh t

and days t o  m atu rity  were tho im portan t f o r c e s  o f  d iverg en ce  in
2

p e a s , b y  moans o f  D and ca n o n ica l a n a ly s is .

The go no t ic  diversity i n  c a s te r  were a s s e s s e d  by s in g  and 
S rlv a a ta v e  in  1978. Bta&afcer a t  a i .  ( 1980) a p p lie d  g e n e t ic  

d iverg en ce  a n a ly s is  in  eg g  p la n t .

G en etic  d ivergen ce  was E33&surad f o r  the c ro p s  t r i t i e a l e ,  

l e n t i l ,  p ig e o n  p e a , l in s e e d ,  sesam e, b a r le y  and su n flow er 

r e s p e c t iv e ly  b y  the w orkers Afaaiat.d o t  a l .  ( 1980) ,  B a in iv a l and
i

Jatasara (1980) , Athena end Pandey (I98D), Tadava et g .̂ (1980) 
S in gh  s i  £ l .  (1980) and R so, S i  fil*  (1 9 8 0 ).

G en etic  d ivergen ce  among some brown p la n t  hopper r e s is t a n t  

r i c e  v a r ie t i e s  was a n a ly s id  b y  Bao ©j? a l . ( 1980) ,
•I

J a in  § i  a l .  (1981) « 0©d the method, w hich  i s  s im ila r  t o  

the method su ggested  b y  S in gh  ( 1981) to  i d e n t i f y  the ch a ra cte rs  

c o n tr ib u t in g  moat to  tee  o v e r a l l  d ivergence in  f in g e r  m i l l e t ,

Bhutan! a t  gX, (1983) s tu d ie d  g e n e t ic  d ivergen ce  in  8*̂  

genotypes o f  tom ato.

G en etic  d ivergen ce  a n a ly s is  were c a r r ie d  o u t  in  greo»r; 

eeedad  poas (Chendal and J o 3h i ,  1983) j p e a r l  m i l l e t  (Slm kla andi
1983) ? Wheat (Jot& ska and P aroda , 1983) ,  sesamem ( fiianka- 

v®lu and Ba3asGkharan» 1 9 8 3 ), tritieal© (KcmboJ andMani^, 1 9 8 3 ), 

ch ick  pea (/jdhlksri and Pandy, 1983) end kodo m i l l s t  (Bhagath 

End Singh, 1983) .
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The nature end raagnitud® o f genetic diversity in agronomic 
and quality" characters oi1 ^3 scon tad varieties o f riefi wore 
studied by Katho ( 1981*) using KahalanoMs J ?  statistics

Eavindran and /*ppadurai ( 198 -̂) subjected 53 Irabred, pearl 
m illet lines to D2 analysis and they vore grouped into 19 

clusters.

G en etic  d iv erg en ce  a n a ly s is  and c lu s t e r in g  genotypes by 

T och ers ’  method, were re .io r te d  in  fod d er  cowpea (J in d a l end 

Gupta, 1985) t pea (Lobhal and Bcmt 1985) and w ater melon 

(S idhu  and B ra r , 1985).

Sangha (1973) had conducted genetic diversity studies in 
spreading groundnuts. Sis characters voro considered to assess 
the genetic distance among 27 varieties.

Reddy and Eed^* (1978) reported .that in groundnut, number 
o f  mature pods had a high coefficient o f  variability and as 
well as masiaum genetic advance.

R3ddy and Reddy ( 1982) computed discriminant function with 
different sets o f characters and showed that the one comprising 
yield was more e ffic ie n t  In assessing yield  potentialities 
than indices with out yield in th© crop groundnut.

Correlation studies with 18 genotypes o f  groundnut woro 
carried out by Hagabhushaneii ot e^. ( 1982) .  The roautts 

revealed that yield was raaily associated with 100 kernel w±£ht, 
number o f  mature pods, shelling coefficien t and number o f
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eo condary b re a ch e s , P r in c ip a l component a n a ly s is  were a ls o  

re p o r te d  /to bo c a r r ie d  o u t  f o r  1219 ease d a ta .
t

Fuahharsi: ( 1983) p u b lish e d  r e s u lt s  o f  g e n e t ic  iU piovaiasnt 

s tu d io s  In groundnut w ith  & gorn ^ lasa  eo H o o t  io n  o f  93 v a r ie t ie s *  

V a rian ce -cova ria n ce  s tu d io s  and p a t h e o e f f i c io n t s  a n a ly s is  « r t  

made to  a data on 23 vaxl& blos*

, i

Chau ban end 3bukl& (19^5) reported that genotypic variance
r*was higher than environment;cl variance for all the Characters 

studied sxespfc for inter mods longtSb in the spreading vorietlos 
of groundnut*
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MATERIALS MD METHODS

3,1 Matsriels

The data gen era ted  from  a p la n t  b read in g  t r i a l  i n  ground

n u t con du cted  by  the Department o f  P la n t  B reed in g , C o lleg e  o f  

A g r ic u ltu r e , V e lla y a n i, during U fca iif 1981 i n  up lands end 

summer 1982 i n  r i c e  i  fa llo w s  a t  the S3 search S ta t io n  end In s tr u 

c t io n a l  Farm, Hannuthy war® u t i l i s e d  f o r  the p r e s e n t  study.

The m a te r ie l com prised  o f  62 bunch typo v a r ie t i e s  o f  groundnut,

' in c lu d e ?  b o th  <3 so  t i e  and in d ig en ou s t^ypos. The v a r ie t i e s  were .
v

gxx>wn i n  ren d oa ized  b lo c k  design^ r e p l ic a t e d  th r ic e  (pushkaran, 

1 9 83 ). O bservation s on  the fo llo w in g  ch a ra c te rs  wore co n s id e re d  

in  the a n a ly s is .

1, Pod yield (dry)
2, length o f top on harvest

3* Humber o f basal primary branches
Total number o f  branches per plant

ST. Total number o f  leaves at harvest
6, loaf area at harvest
7. Leaf area index at harvest
8. Total number o f  flowers produced

9. Duration o f  flowering
10, Humber o f  mature pods per. plant
11. Percentage o f  pod set
12, Humber o f  immature pods per plant
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1, List o f groundnut varieties taken for tbs study.

Name o f tlie 
Variety

Code
Number

Name of the 
Variety

EC 21127 
EC 21118 
EC 116596 
ICG 3859 
EC 21089
EC 21216 
EC 21+1+12 
EC 115678 
EC 25188 
EC 21+395 
EC 21082
IC 9811
EC 21+1+31 
EC 21095 
A- 6 7*+
B-353 
EC 1132 
IC 9808 
EC 21079 
EC 35999 EG 21052 
AH 6915 
EC 2̂ 1+50 
GAUG-1 
J-11
Spanish improve ci
S-206
eh-3-50
Jyothi
TMV 9
Ko.297

32
33 
3b
35
36
37
38
39
1+0
1+1
1+2
1+3
1+1+
1+51+6
b71+8
1+9
50
V52
51*-
55
56
5 158
59
60
61 
62

AH 8253 
AK 811 
EC 21078 
No.70 
USA- #63 
G-270
Russia 319 
TMV 12 
AimsI No.1 
TMV 2 
KG-61-21+0 
USA-123 
TMV 11
PolTachi -  2 
AH 1+218 
TG 3 
TG 19 
EC 21088 
Kanki-X-10-17 Spanish peanut 
Red Spanish 
Pollaehi-1 
Esotic-I 
TMV 7 
Gangapuri 
EC 20957 
No. 293 
AH 1+128 
Co.1
Uganda local 
EC 21070



3*2 Methods

Measurements on p bio no trical characters x^ . . .  x^ fo z  »n* 

varieties (genotypes) wore denoted by

1=1 . . .  ps 3=1 » ..  n? k=1 . . .  r ,  where r i s  tbs number o f 
replication. Tho data ware subjected to following statistical 
analysis.

3.2.1 Preliminary statistica l analysis.
Tbs nodal to b© fitted  for tbs multivariate analysis o f  

variance o f randomised block design is

Xijk  ”  ^ 4 g i j  4 bik 4 Qijl; » 1=1 *** p?
where pt is  tbs go nor e l msan9 g^  is  tho genotypic o f fo o t o f
tho 3 th genotype, b ^  is  the kth block e ffe ct and e^ j. Is the
error component* with respect to the ith  character and
are normally distributed with mean zer and cone tent variance ^

The least square estimates o f  the constants o f  the model
are

I t

II

SM = i j . -  Z,

bik i* i .U *• *

The a n a ly s is  o f  d is p e rs io n  i s  summarised end p re se n te d  in  

T able 2 .

The F -va lu es f o r  t e s t in g  the e q u a l it y  o f  v a r ie t a l  moans 

o f  1p* ch a ra cte rs  sro  the r a t io s  o f  tho d ia g on a l elon^nfcs o f
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t o  '‘betw een" (B) end "w ith in "  ( W) d is p e r s io n  m a tr ic e s .

Table 2 .  M u ltiv a ria te  a n a ly s is  o f  v a ria n ce  (RBD).

Bourse o f  v a r ia t io n d .f. M3 an sum o f  p ro d u ct  m atrix

B locks r-1 B
. Genotypes n-1 B

E rror  (n-1)(r-1) W
T o ta l r.r-1

Wllk®s lambda criterion (Wilks, 1932) is  proved to bo. 
t o  best statistica l method for t o  simultaneous tost o f 
fcomogeniGty o f  varietal iteene for e l l  the clis raters considered 
to get bar.

For BSD MAEOVA, the lambda statistic* which is  -to ratio 
o f determinants o f ♦residual* and ’ residual + deviation from 
hypothesis’ is

I Vd\
A .  ------------ -

I vo t

Eartiet (19^7) had showed that under null hypothesis, t o  
sta tistic

-  m logG A
is  approximately distributed as a chi-square w ithp(n -l) 
degrees o f  freedom, where a a nn-1+(p+n)/2,

3 ,2 ,2  E stim ation  o f  g e n e t ic  covaria n ce  m atrix ,

BbllowjLng th® terminology duo to KempJ-horns (1957)* t o



26

expected values o f the within end between me&n sum o f  product 
matrices shell be written as

E t w ) , .  = C

e (  n D  = S l j  * (_ <3"S‘ ..-i +  ^

where is  tho genotypic covariance between tho traits . 
i  and 3 . Then on estimate o f the genotypic covariance matrix ia

G = (B - W)/r.

3 .2.3 Variables descarding criterion.
In order to reduce the number o f variables, a simple 

IkTmethod o f dropping variable with the highest loading on the
K uJxv*redundant latent vector is  used (Kendall et &1., 1983)* ils 

Eeale e t a l. (19^5) had pointed out, the question on the number 
o f variables to bo included is  decided on the grounds that are 
partly sta tistica l, and subjective decisions may b© taken .

3 . 2A . principal consonant analysis.
Tho principal component analysis, in it ia lly  described by 

Karl Pearson (1901) and further developed by Hotelling (1933), 
consists o f  finding an orthogonal transformation o f  the original 
variables to a new set o f uucorrelated variables, called 
principal components, which are derived in decreasing order, in 
tho sense that, the f ir s t  principal component accounts 
maximum possible variance, the second accounts next to tfce 
f ir s t  and so on.

le t X' = (x- . . .  x ) be a p-dimensional random vector* i-»
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with tpen vector ^  fend covariance matrix 21 •

For deriving the f ir s t  principal ooaponent, Ŷ  = pjx# 
which accounts maximum variance, a constraint P̂ P<j = 1 is  
required.

Maximising Var(Y1) ? subject to th® condition mentioned 
ebovo, w ill result in  the matrix equation

(  X  -  7s I }  P, = 0
<f' - 1 r—■ -— r-^J

where 7  ̂ Is the lagranger’ e multiplier.

A solution other than a null vector for P1 is  possible 
only when the matrix

(  -£ .  -  >  1  )
r̂ > y

is singular.
i . e .  I '5. -  > 1 1  = 0

tf“ s j ( " J

Wiiich implies that 7̂  Is  an elgen root o f  51 and P -, the
<~j _  *

corresponding elgeu vector.

I f so, Vt.r( 17) = J \  , and as i t  should be maximum, one 
should take. >  as the largest root.

In a similar way o f arguments, and with two additional 
constreinsts P2P2 3 1 E;nd P̂ P2 » 0 , i t  can be proved that th*. 
second principal component Y2 i8  P2X* wIlĜ ® P2 is  the deigen 
vector corresponding to fee second largest elgeu root o f  £  *

Ihus in algebraic to amis, priolpal components analysis is  
th© extraction o f eigen roots aid vectors o f  fee covarisncee
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matrix 2.* I f  the variables are in  different scales o f  measure* 
a correlation matrix, instead o f H w ill be appropriate.

I f  the last p-Q. latent roots o f "2 era found to be negligi
ble (sore correctly, i f  they are found to bo indlstingirishablQ), 
without such Iss o f information, the p-dimensional variables 
can be replaced by toe f ir s t  q principal components. In such 
cases the f ir s t  q principal components are said to explain

percent o f  total variance (Kao, 196*0 .

I f  X is  multivariate normal, statistica l tests are avail
able to test whether toe p-q latent roots arc distinguishable 
(Lawley, 195b), But when a correlation matrix obtained from 
a sample covariance matrix is  used, the testing criteria  may 
get complicated (Kendall et a l , , 1983) .

Many nsathods are available to evaluate the latent roots 
and latent 'vectors o f a matrix. The Jacobi's method applicable 
for symmetric matrices, involves the diagonalisation o f  the 
matrix by performing a sequence o f  orthogonal transformations 
on i t ,  designed to reduce one off-diagonal element to zero at 
each stage (Harman, 1967). Baded on such a KJBTB/.H IV subroutine 
a program in B/SIC is  developed for evaluating the eigon roots 
and vectors o f s symmotri* matrix.

Principal component analysis were carried out for 
environscnt and genotypic correlation matrices.
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The column vectors obtained by multiplying the Is tent 
vectors with their corresponding latent roots» w ill give son# 
information regariiing the important characters o f  that component. 
These new vectors are called 'principal component loadings* 
end the procedures is termed as factor analysis through the 
principal, component 133 the cl.

3.2.5 Factor enelysis.
Factor analysis is  a common term for 0 number o f  stati

stica l techniques for the resolution o f  a set o f  observed 
variables ^  . . .  2^, in terms o f a fewer number o f  'underlying 
causative' factors . . .  f,_, (k p) that w ill account for 
th© inter correlations o f the observed variables, in  th© 
sens© that when the factors are parti ailed out from tbs 
observed variables, there no longer remain any correlation 
between these variables.

The basic modal in factor analysis is

where X is  a column vector o f  observations on p variables, ^ is  
the mean vector o f X, f  is  tho vector o f k common factors, e is

X = f + A f  +Q C «)

tbs vector o f p residuals and A  * (. i s  c* ‘P̂ k matrix of 
factor loadings (Joreskog, 1977). Further

Cov(e ,f )  = 0 

2(f) » 0 
E(ff*) = $
E (oq ’ ) ~ . ft  , which is  diagonal with
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Then the variance-covariance matrix ^  o f  X becomes

t  «  A f A ' t  f ) 1  C O

I f  (p-k)2< p-*k, this relationship can be tasted statistica lly  
unlike ( ) ) ,  which involves hypothetical vaslates and cannot 
be verified  directly (Jorsckog, 1972),

The above eovariance structure may directly be obtained 
from the general covariance structure motfcl for the multi
variate normal population (Joreskog> 1972, 1973)*

T .  -  B  (_ A  tf> a '  +  1 3 ' -h O 2'
by specifying B=1 and © =0*

Equations ( * ) and ( 2 ) represent a model for a
population o f  individuals characterised by tla parameters 
yu , A , ij> and ^  • In practice these parameters are 
unknown and w ill be estimated from a data on U individuals 
(Joseskog, 1977).

In general* the sample mean vector X,  is  taken as an 
estimate o f  f *-. The remaining estimation problem is  then to 
f i t  X  o f  the form ( 2 ) to an observed correlation matrix S.

Several methods such as maximum likelihood method (tawley 
and Maxwell, 1963; Jossskog, 1967)* Canonical factor analysis 
(Raoi 195?) j generalised least square method (Joreskog and 
Goldborger, 1972), principal fector analysis (Hoisinger and 
Harman, 19^1), Centroid method (Thurstone, 19^7), miners 
solution o f  factor loadings (Harman and Jones, 1966) e t c . ,
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62?© In us© for fittin g  X to S, iSmong these methods the 
prindpel factor solution 0  seems to be widely utilised.

Wten variables sr© measured In different units, I t  is  
advised to standardise the observations, than X. becomes a 
correlation matrix rather than a covariance matrix*

I f  1: > 1 ? there is  an intietevininancy in ( 2, ) arising 
from tho fact that e non-singular transformation o f  *£• 
chants A and in general also but leaves 21 unchanged 
(Josesliog, 1977). In principal axes solution, this intie tor*
minancy is  eliminated by choosing (j> = I and A1 A to be a
diagonal. Then ( 2 ) w ill takes the form

X .  =  A  A ' +  f  z

The diagonal elements o f  A' A1 are called communal!ty, by which 
is  meant tba amount o f  variance o f  the characters accounted 
for by tba ’h* common factors. They are denoted by the diagonal 
matrix matrix

Sjt  - x . -  ^  - x  -  i P +
is  called the residual matrix.

Starting from an in i Hal or guess values o f  comm nail ty, 
in principal factor solution, they are ^successively ra- 
ostlmatdu until the solution converges.

2I f  I0 in it ia l estimate o f  commuiuaiti'Qs, a f ir s t
approximation to the factor loadings Is given by
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whe re

^  f  1 0  ”  2 :  -  I f  - f  3 ^ , , ,
then

V -  A  t̂ X-A ~* k ^ ic
where K; Is © p X k matrix whose columns are constituted by

ve.tk>t^, Ui.
tbs f ir s t  aig *k' eigen ®&©*s o f  « end is  & k X k
diagonal matrix, with square root o f  f ir s t  •It* eigen roots 
o f  ^-^to ih the principal diagonal. Now the1 diagonal 
elements o f

(e-  k . A  ) )
can bo considered &a an improved approximations o f  conmunality. 
With those new values in the principal diagonal o f  2 .  * a 
second approximation to factor loadings can be found out. fhis 
process w ill continue until the two successive values o f tbs 
Comiaumllty agree to a choosen number o f significant figures, 

fhe convergence o f  the sum o f squared elements o f

^  ( . 5 ?  ~  A  t i )

which is  s&me as the quantity /

 ̂ a . - t 'rau A i i ) A u;>\
may also considef^for the termination o f the process.

The computer program in BASIC, basdd on the instruction
given.by Seal 096*0 and Tokeuchl et a l. ( 1983) is  given in 
appendix.
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As the low er bo unci o f  com m onality i s  tbs  squ ared  m u ltip le  

c o r r e la t io n  (Gutfcman, 1 9 5 6 ), i t  can be co n s id e re d  ss  a f i r s t  

approxim ation o f  communallty and banco tb s  com m unsllties are 

tbs d iagon a l elem ents o f  *

i F z r \

The maximum correlations in each row or column may be taken 
as in it ia l values o f communal!ty (Cattell, 19&5).

As the number o f factors concerned, only "certain rules 
o f  thumb" 13 t i l l  available for practical puyposei* suck as 
talcing as many factors with corresponding eigenvalues greeter 
than unity or number o f factors necessary for yielding the 
contribution ratio more than 0.95 e tc ..  But i t  seems to bo

cvn<_
convenient to take only a few number o f factors, that e&a 
easily  be into rp re table.

3.2,6 Factor rotation.
llis elimination o f  induterzninancy o f  tho model ( 2  ) 

leads to an arbitrary set o f  factor loadings, which may then 
be subjected to rotation or a linear transformation to another 
set o f  factors to facilitate  e more meaningful interpretation 
(doreskog, 1977).

Let lA ij) , (1=1 . . .  p : 3=1 . . .  lc) be ths final approxi
mations o f factor Loadings. The sim plicity* o f  a factor 
is defined as
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the varian ce  o f  the squared  f a c t o r  lo a d in g s  (K a is e r , 1958),

The ’ varim ax' c r i t e r i o n  o f  f a c t o r  r o ta t io n  in v o lv e s  the 

m axim isation o f  the s im p l ic i t y  o f  a f a c t o r  m atrix

vz&xe is taie communaiity o f  thG ith  variable,

In tliis, so callsd ’normalized v&rlmax cr iter ion ', the 
variance o f the squared correlations o f  the common parts o f 
the variables with a factor is  maximising, instead o f maxi
mising the squared corrections o f  the variables with a factor 
as in Thurstone's (Thurstone, 19^7), single structure 
criterion* (KaisGr, 1958),

A BASIC version o f the EDBTH/U IV program provided by 
Cooley end lohnes (1971) is  used for “normalised v&rimax 
rotation".

3 .2 .7  IdsoriainEnt analysis,

lo t there bo two multivailate populations with probability 
densities

where I s  t o  moon v e c to r  o f  the p op u la tion  i  and i s  the 

common d isp e rs io n  m atrix .

J
The m o d ifie d  verim ax c r i t e r i o n  i s  m axim ising

Suppose th a t an in d iv id u a l i s  drawn a t  random from  a
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population in which the Wo groups are mixed up in some ratio
ir\

7C v *. A*v  which is  unknown. How it  requires a par£ions of the
p-dimensional space in to two mutually exclusive regions,
IL and R9 with the rule o f procedure o f assigning an individual

i r \
to ith group i f Afa lls  in Bi .

/  ' ' * /•The p'robability o f misclassification aC is  then

/ o ^ s j - h d v ^ l  h d v  (. 'O
/  R, ■R’-

is  aceordence with tiie logical requirement that the frequency 
o f misclassification is  same for individuals o f both the 
groups. Tills probability should be the minimum possible.

Prom ( 3 )

i -  * j  A  v -  J -P*. d  v
K * 1-

Welch (1937) has shown that the best possible regions 
are defined by

R2 defined by f 2^bf.|
R-j defined by f 2^bf^

where b is  ehoosen such that

In the present context, R2 is  defined by
L*X ^  a

where
- l

L = t-d
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end

d = n  -  n

Tha quantity o f i s  tr.on Use coccon velua o f
^  J l  V  a  ( ^-s. /- J /’ x. a V

a -> &X. a
This can bo determined by considering only tbs distribution 
o f l /x ,  which Is ^univariate normal (Eao, I9U8) .

By considering tbs f ir s t  integral, i t  may bo shown that
J t» . “_l v,7_

e 1 1 d  v  <■«
where JPJj_

Nj _ ~  L' ^
and *X>

= d ’ X " ’ o l
A d ecreasin g  fu n c t io n  o f  t h is  'p r o b a b i l i t y  o f  m is c l& s s i-  

f i c a t i o n 1 „C 1 which in cre a s e s  w ith  the in cre a se  in  sep a ra tion  

o f  two groups may co n sd ie re d  as a measure o f  s e p a ra tio n  o r  

d is ta n ce  between the two groups, Gne such fu n c t io n  i s  ) -~ <?C 

(R a o , 19**S).

From the relation ( -f ) ^
1 r’— "S

i -  «r  « =4= J e  w

which shows that l is an increasing function o f D. The 
measure V  cC may thus, be conveniently replaced by Mahal&nobis» 
generalised distance.(Mahalanobis, 1$36 ; Ruq, 19**8) ♦

lbs observed phenotypic values o f the characters are often
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tho environment modified genot&pic values. When tbs genotypes 
are grown in an appropriate fie ld  design, Hie mean error 
dispersion matrix 1V/' w ill provide tho common dispersion matrix 
2  used In the divergence analysis (Jlrunachalem, 1981),
Further as the genotypes are grown under uniform environment, 
the phenotypic values my taken for genetic comparisons.
Thus the genetic divergence analysis is  made possible.

\ * ' 1
/,s tb s  com putation o f  ci £  °\ i s  time consum ing, vihsn 

e l l  p o s s ib le  p a ir s  o f  p op u la tion s  tak en , t ie  o r i g in a l  X v a r ia 

b le s  are transform ed to  u n iv a ria te  unco rre  la t e  a. Y v a r ia b le s  

by  the method d e scr ib e d  by B&o ( 1952) .  Then ^ _  i_

a ' ^ ' a  -  c ^ ) U m)  -  i - U - r  ^ - 0
Thus tho distance matrix showing the genetic distances between 
the varieties prepared.

To find out the relative importance o f characters 
affecting genetic dlvorgence, tho method suggested by Singh 
<1961) is  used. Ery&n ( 1951) had proved that the coefficients 
o f  the discriminant function are determined by the determinant 
e quation

I \aTS T3 -  " M ) J L = 0

which implies that fl* is the latent vector o f w” 1B,

Ths within dispersion o f the transformed character is  
an identity matrix and as such the above determinant equation 
w ill take the fora

\ rj * — > t  \ = 0
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where B* is  the between dispersion matrix o f I-variables.

The generated variables c f'i is  called canonical varlates
(Bao, 19l*B). naturally* the largest elements o f  tbs latent
vectors obtained w ill contribute most to dispersion. Since
the elements o f ■c* :?■-*. correspond to the transformed variables*
a iudgemont about the maximum contributing character based on

11,
the elements o f  ’ c* will^raislQi&l*^-

The new method suggested by Singh (1981) helps to 
findout the elements o f ‘ 1 ’ from the elements o f ’ c ’ as

1 * « c»(V»)“ 1
where ¥ is the triangular matrix used for the transformation 
o f X-variables to Y-variables,

In view o f  the fact that tlx# elements o f  fl* are 
affected by the particular values o f X,: , they are standardised 
by multiplying each element o f *1* with the standard deviation 
o f  the corresponding character* as suggested by letsuoka (1971),

3,2.8 Clustering o f genotypes,
A number o f clustering methods are used in th© construct

ion o f  classifieatory systems. This involves two process; 
f ir s t ,  the derivation o f dissimilarity coefficient and second* 
the transformation o f  the dissimilarity coefficien t into a 
classifieatory system* tfahelaaobis • generalised distance 
provides a measure o f genetic dissimilarity among genotypes.
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Ibr tbs se con d  stage o f  the c l a s s i f i c a t i o n  p io e e s s ,  h e ir a r -  

e h ie a l o r  n on -k flira rch ie  e l  methods ea** in  u s e .

T ie average l in k  23© tho d which o p e ra te s  on  an egglosB ra 

t i  v© a lgorith m  i s . f i  aim ple procedu re o f  k e ir a r e h ic a l  

c lu s t e r in g .  At each  stag® o f  t h is  m ethod, a p a ir  o f  e x is t in g  

groups i s  amalgamatecii the p a ir  chosen f o r  amalgamation 

loa d s t o  the minimum in crea se  in  the average d is ta n c e , And 

i f  two groups G.. and amalgamate to  form  a new grou p , theA ti

dissimilarity be teeon this group and any other group (indi
vidual G,. ish.

^kCiiJ) "  (*)ciki + Ĉ )dfcl 
(G ordon, 1981). The r e s u lt s  may be p resen ted  in  tb s  f o r a  o f

g  dendrogram, which i s  a two -  dime n 3io nal diagram illustrating 
the fuskions or partitions which have been made at each 
successive logel (Everitt, 1980) ,

Sectioning a dendrogram at any levs! yields a partition 
o f  the data set, but tho resulting groups may not possess 
internal homogeneity. But there is  an optimum height, that 
w ill produce groups which have comparable degrees o f  homogen
eity . Empirics! methods are often used to Identify this 
optimum level. One suggestion is to choose tfcs height 
corresponding to some observed clumping o f the sp lit ting
le vele In the dendrogram, An alternate method is tried for 
filin g  the height of the dendrogram, in which the height is 
chosen as the level o f  the average coefficient o f variation 
o f characters.
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a s s o i i f i

fb© date generated iroa a plant bras ding experiment in 
groundnut conductsd In uplands (data A) and rice fallows 
(data B) vers subjected sta tistica l analyses and tbs results 
ore presented below, 
it .l, B3suits o f  data &

U.1,1 Preliminary statietie&l analysis,
tbs analysis o f  disport Ion was done and tbs total 

dispersion was sp lit dp Into ♦replication'« 'between1, and; 
♦within* dispersion with tbs degrees o f  freedom 2f 61 'end 122 

respectively.

Jilts between dispersion end within dispersion act rices'' 
ere provided in appendices 1 and 2* in the form o f  correlation 
matrices, along with standard deviation o f  variables•

The F-valuoe for to a ting tbs a quality o f  character-wise 
varietal metuza wor© given in  X&ble 3, All. the choree tors , 
except plant spread on 50th day wore found to distinguish 
the genotypes.

The vslues obtained for iiLUt’ s isKbds sta tistic  was
A B 1.71*656 X 10“2^

so th a t ,

-  a  XoBq^ * 3297-76 
e  ch i-sq u a re  w ith  d , f ,  1830 , was s ig n i f i c a n t  a t  one p e rce n t  

l e v e l .
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Table 3, The F-valuee obtained from the character-wise

RBD -  jtaova o f  data A»

Variables F-values

1 Dry pod y ie ld 6.226
2 length o f  top at harvest 5.75V
3 Number o f  basal primary branches 3.023
t- Total number o f  branches per plant 6. 68V
5 Total number o f  leaves at harvest 2.073
6 lea f area at harvest 9.125
7 lea f ares index at hargest 8*856
0 Total number o f  f l o o r s  produced 8.059
9 Duration o f  flowering 56.900

10 Number o f  mature pods per plant 5*^9
11 Percentage o f  pod set 21.298
12 Number o f  immature pods per plant 2.715
13 Ratio o f  mature to immature pods 2.557
11*. Hundred pod weight (dry) 808.863
15 Hundred kernel weight s .  352
16 Shelling percentage 238*7^7
17 Haulm yiGld 6 . 1*89
16 Days to f i f t y  percent age flowering 3.197
19 hi ration o f  maturity 27.592
20 plant height on 50 th day 3.7**2
21 piant spread on 50 th day 0 . 899+
22 Number o f  branches on 50th day 5.708
23 Number o f  leaves on 50th day 2.665
21* le a f area on 50th day 3.961
25 le a f  area index on 50th day *f. 196
26 Height o f  main shoot at harvest 5.080
27 Driaga percentage o f  pods 3^.91^
28 O il percentage 2.797
29 Pod y ie ld  per plant. **.920
30 Kernel y ie ld  per plant 6.963

+ Non sign ificants / i l l  others a ye sign ifica n t at le v e l.
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The character-wise varietal z&m& are presented in  the 1 
appendix 3,.

if. 1. 2 Es  timat&d gone tic covariances.
X XiiG estimated genetic variance o f  the character ’plant , 
spread on ^)th day1 (21) wets found negative (-1.753)* The 
gen©tic coi'roleticn matrix, excluding this character, along 
with standard deviations o f  characters is  given in appendix****

Some o f  the estimated genetic correlation coefficients 
were £S found oxeoe-i unity* The genetic correlation Iks tween 
the characters, tota l number o f  brsnefcss at 50th day (22) end 
tota l number o f  loaves at 50th day (23) i ©nd those charaoterB 
with fnumber o f  basal primary branches (3 ), sad total number 
o f  branches per plant (b) showed values greater than unity, ’ 
between number o f  bead primary breaches and total number o f

t

branches pea? plant and lea f fires at harvest and leaf area
i

index at harvest (7) isere near to unity* and between lea f 
area at 50th dsy (2^> and lea f area index at 50th day (25) 
was equal to unity* Further, the characters & (6) sad ??) 
were found to have high genetic correlation with (2b) and (25)

b. 1,3 Reduced dimensions and discardsd variables, '
The character plant spread at 50th day (21) v m  dlseartfed 

f ir s t  as it  was apt''found not ho distinguish fcba genotypes » 
and further i t  has a negative value for the genetic variant 
estimator.
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The eigen roots and eigea vectors o f ths within corre
lation matrix o f tho remaining 29 variables were worked out. 
The latent roots o f  the matrix were given in Table The 
last five latent roots were found to have l i t t le  contribution 
towards total variability (0.55 per cent), Tho latent 
vectors corresponding to these last 5 latent roots were 
shown in Table **b.

Xhs variables having large coefficients in the rdundsnt 
vectors were ( 1 ) end (29) in the 29th vector-,(29) and (30) in 
the 28th vector? (6) c,nd ( 7) in  the 27th vector* ( 2^) and (2|?) 
In 26th vector and ( 2) end (26) in 2£th vector. These varia
ble pairs showed high values in the within correlation matrix.

The variables ( 1 )? (2) ,  ( ? )  end (2?) were decided to be 
discarded. The variables ( 29) or (30) may also be discarded, 
but wore not discarded as they were important economic tra its.

Further the variables percentage pod set (11) end  ratio
o f  mature to immature pods (13) were also discarded, Thus
by discarding the variables*

1. Yield o f pods (1)
2 . length o f top ( 2)
3* leaf area index at harvest (7 )
*f, percentage o f pod set ( 1 1 )
5. Ratio o f  mature to immature pods ( 13)
6 . Plant sprGad et 50th doy (21)
7. leaf area index at 50th day (2£).
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Teible *+&. Latent roots, withdrawing tbs variable 21, o f  the 
within correlation matrix o f  data A,

81 Latent percent contribution
Ho Ifo&tc to variance

1 6.9091 23.82

2 M 6 8 2 1^.03

3 2.1509 7 .^2
b 1.9 56 1 6 .7 5
5 1.8395 6.3**
6 1.5587 5 .3 7
7 1 , t e 20 *f.90
8 1 , 211*8 1*.19
9 1.081*3 3 .7 ^

10 0.9160 3 .1 6
11 - 0.8596 2.96
12 O.80M* 2 .7 7
13 0.7656 2 . 6**
1 ^ 0.6980 2 . 1*1

15 0.5339 1 .7 1*
16 0.3979 1.37
17 0 .35 9 9 1 . 2**-
18 0.2921 1 .0 1
19 0.2698 0 .9 3
20 0.2268 0 .7 8
21 0 .1609 0 .5 5
22 0.1*f16 0 . 1*9
23 0 .115 6 0 . 1*0
2b 0 .0980 0 .3 1*
25 0.07^0 0 ,2 6
26 0 .0597 0 .2 1

27 0 .0 27 ^ 0 .0 9
28 0.0198 0 .0 7
29 0 .00 5 3 0 ,02
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Table 6b. The latent vectors corresponding to tho last 
live latent roots o f Sable *+a.

„  . . latent vectors
ides 25 26 27 28 29

1 -.01*3 0,015 -.001 0.216 -.771*
2 0.659 -.108 0.013 —.006 -.037
3 -.050 0.070 -.101* -.011 0.015
i* 0.1V* 0.007 0.071 0,025 -.007
5 0.108 0,000 0.081 0.009 0.018
6 -.066 -.162 -.701 -.061* -.017
7 -.095 0.091* 0.-P57 0.0M -.008
8 -.110 -.061 0.011* -.032 -.013
9 0.103 0.052 0,013 0.035 -.002

10 0.062 Q.OVt -.066 0,008 -.006
11 -.021 0.051 -iOlV -.020 -.021*
12 0.025 -.132 -.035 -.059 0.011*
13 0.001 -.091 0.012 -•053 0.006
1** 0.0 V* 0.028 -.01*1 0.016 0.000

0.011* -.029 G.03I* -.025 -,025
16 -.007 0.062 -.01*8 0.053 -.020
17 -.001 -.029 0.007 -.003 -.011
18 -.021* 0.063 -.003 -.025 0.007
19 0.010 -.000 0.007 0.035 -.006
20 -.031 0.033 0.005 0,018 0,011*
22 0.018 -.01*9 0.031 0.011 -,005
23 0.006 -.118 -.035 — .026 P-.009
21+ -.137 r.t59it O.lMf 0.056 O.OQl*
25 0.106 P,?17 -.102 -.025 -.003
26 -.672 0.135 -.031 0.010 0.035
27 0.037 -.015 -.011 0.051 0.050
28 0.007 -.000 -.002 -.001* OiOdl
29 0,021 0.013 - .01*0 _o.t565 p*5?8
30 -.006 -.006 0.078 r.?727. 0,217
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the variable dimension was reduced to 23*

P rin c ip a l component and fa c to r  a n a ly s is  were p erform  d 

w ith  th is  reduced variab le  dix&nsion.

Sight core variables were discarded at the second stage. 
(For reasons* see Chapter 5» Discussion, page 105). They 
we so (3)» (5 ), (15), (16), (22) ,  (23), (2*0 and (29) .  /ill 
the multivaxiato &nalys£s described in 3.2 were carried out 
with the remaining 15 variables numbered *+, 6, 8, 9, 10,
12, 1*f, 17, 18, 19 , 20, 26, 27 and 30.

Principal component analysis,
principal component analysis was performed with environ- ■ 

mont correlation matrix o f order 23. The results are presented 
in tables* Table 5a-5c.

The fir s t  three eigen roots accounted only for ^5.39 

per cent towards to tota l variance and the f ir s t  four roots 
52 ♦*»•■** per cent*

The latent vectors corresponding to the f ir s t  *f latent 
roots are given in Table 5b. The principal component loadings 
o f these vectors and the v&rismx rotated loadings are stown 
in Table 5c.

Potation o f  the loadings were found helpful to ascertain 
the contributing characters. The characters which aie 
dominant ia  the vectors o f Table 5c, in order o f magnitude



Table 5a* latent roots, omiting 7 variable a , of the within
correlation matrix of cieta A,

31
Ho

latentroots
per os ut contribution 

to variance

1 5*̂ 30 23.61
2 3*156 13.73
3 1.852 8.05
1* 1.62** 7.06
5 1.3̂ 3 5.61*
6 1.202 5.23
7 1.135 1**9®+
B 0.992 if.31
9 0.872 3.79

10 0.791 3.M*
11 0.756 3.29
12 0.712 3.09
13 0.658 2.66
1l* 0.567 2.1*6
1? 0.»*3̂ 1.89
16 0.329 1.1*3
17 0.278 1.21
18 0.251 1.09
19 0.229 1.00
20 0.11*5 0.63
21 0. 111* 0.50
22 0.106 0.1*7
23 0.020 0.09 .
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Table 5b. _Tbe latent vectors corresponding to tbe fir s t  

four latent roots o f Table 5a•
“ - • - - ■ \

Variable
Code 1

latent
2

vectors
3 if

3 0 ,22-5 -*235 -.153 0,282
if 0,223 -.26 if -.175 0.185
5 0.223 -.283 0.150 0.117
6 0.203 -.319 0 . 1if0 0.095
6 0 .29? 0.272 -.Qi*2 -.163
9 0.271 0.233 o\O•1 -.163

10 0.322 0.2lf5 0,020 0.011
12 0.211 0.185 -.096 0.117
1if 0,0i40 i . 0 GO 0 . 1if2 -.117
15 0.056 0.061 0.118 0 . if82
16 0.059 9*007 0 .it06 -.0if3
17 0.180 0.038 -.120 0.391
18 0.028 -.025 -.518 -.079
19 0,016 -,1if7 -.5^6 0.0if2
20 0,139 0,069 0.16if -.0i+0
22 0.265 -.316 0.0if7 -.Qif5
23 0.236 -.313 0.088 -.209
2if 0.2if1 -.271 0.091 -.268
26 0.110 0.109 0.071 0.179
27 -.035 -.161 -.13^ -A^9
28 -.103 -.059 0.197 0.107
29 0.339 0.255 -.008 -.058
30 0.336 0.228 -.019 -.1if2
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TabU 5o. CQBgxm&ut loading* end rotated loadings o f the four 
latent vectors o f Tcble 5b,

V&i’ia Co^onent loadings ibt&fced loadings
bla
code 1 2 3 k 1 2 3 k ■ A

3 0,525 03r«1 -.209 0,355 O.O89 -.6k5 —,292 0*338: 0.623
if 0.519 -.**69 -.239 0,235 0.088 -.672 -.315 0.206: 0.601
5 0.520 -.503 0.20k 0,15) 0.051 -.739 0.12S 0,152 0.588
6 o.k75 -.568 0.192 0,121 -.013 -.759 0.112 0.102 0,600
6 0.692 Q.kSk -.057 — ,2Q@ 0.871 -.035 0.015 0.005 0.760
9 0.631 0.k16 -.080 -,208 0,766 -,0k9 -.015 -.019 0.621

10 0.751 0.k36 0.028 0,015 0.627 -.126 0,071 0,226; 0,757
12 0.k£2 Oi328 -.131 0,lk9 o.5kk -.0k1 -.110 0,279 O.389
1k 0.09k -,139 0.19k -,1k9 0,011 -.179 0,191 -,1k0 0.086
15 0.131 0.109 0.161 0.615 -,000 -.035 0.108 0.6U8 o.k33
16 0,139 0,013 0.553 -,055 0.080 —.126 0.553 0,016 0.328
17 0.k20 0.067 -.16k 0,k98 0,25k -.211 -.207 0.551 0,k55
18 0.065 -.ok5 -.705 -.102 0,110 -.00k - ,693 -.150 0,51k
19 0.038 -,261 -7k3 0,05k -.072 -.158 -.770 -,0k9 0.625
20 0.326 0.123 0.223 -.051 0.315 -,12k 0.238 0.ok7 0.17k
22 0.618 -.563 0.065 -.057 0.155 -,&2k 0.00k -,05k 0.706
23 0.550 -.557 0.119 -.267 0.2l»7 -775 0.080 -.262 0,699
2k 0.563 -•**83 0.125 -•3k2 0.223 -.722 0,101 -.317 0.682

. 26 0.257 0.193 0.096 0,228 0,2^ -.026 0,093 0,308 0.165
2 7 . -.063 -.286 -.182 -.572 -.075 -.132 -.15k -.635 o.k5o
28 -.2**Q -.106 0.268 0.136 '-•303 0.03k 0.21*0 0.090 0.159
29 0.791 o.k53 -.011 -,07k 0.852 -.130 0.0k3 0.1k8 0.836
30 ,0.78k Q.*t05 -.026 -.181 0.686 -.157 0.03k 0.035 0.812

3U& o f squared factor lo a d in g s :, k.koo k.008 1.866 1,792
Varlenoa accou n ted  by  f a c t o r s :  0,19*1 0 .1 7 k  0 ,0 8 1  0 ,0 7 8

A -  Co-'^aimality obtained.
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war© given below t
r- Pod yield per plant (29)

KernGl yield per plant (30) 
dumber o f  I’lowers produced (6)
Dumber of mature pods gor plant ( 10)
Duration of flossing (9) 

s- 22umbor of branches par plant on 50th day (22) 
Number of loaves on 50 th day (23) 
leaf area at harvest (6)
Dumber o f loaves at harvest (5)
Humber o f  branches per plant (*0 
lea f area on 5^tli day (2b*)
Dumber o f  basal primary branches pG rplant (3) 
Duration to maturity (19)
Dumber o f days to 50 percentage flowering (18) 

3-  Hundred Kernel yield  (15)
Driege percentage o f pods (2?)
Haulm yield  (17).

The character immature pods per plant (12) was also 
showed considerable loading on f ir s t  axis*

The eigen roots o f genetic correlation matrix o f order 23 

are given in Table 6. Some o f  the ©igen roots urer© negative, 
nonce principal component analysis was not performed for this 
matrix.

The results o f  principal component analysis for tha 
environment correlation matrix o f  order 15 are summarised

Vector 1 

Vector II

Vector I II  

vector I I
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Table 6. Latent root. Quitting 7 variables, o f the gone tic  
correlation aatslx o f data A,

Si, no* Latent roots

1 6,639
2 **•352
3 2.691
if 2.181
5 1.56^
6 1*337
7 1.162
8 0.866
9 0.616

10 0.532
11 0.500
12 0.362
13 0.321
1*f O.lolf
15 0.1
16 0,092
17 0.002
18 -.005
19 -.025
20 - . o M f

21 1 . 0 00 -a
,

22 -.139
23 -.258
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Tebio 7a , Latent roots o f the environment correlation 
matrix o f  order 15 o f  data A.

8 1 , Latent Contribution to
Bo, Hoots Variance

1 3,817 25.M*
2 1.757 11.71
3 1.1*26 9.51
b 1.287 8.58
5 1.071 7.1»f
6 1.021* 6.83

7 0.922 6.15
t 0.808 5.39
9 0.710 *f.7*f

10 0.596 3.98
11 0.5M* 3.63
12 0,*401 2.67
13 0.297 1.98
1V 0,20 1.36
15 0.135 0.90
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Table 7b . Tbs la t e n t  v e c to r s  corresp on d in g  to  tlie f i r s t  

f o u r  la t e n t  r o o t s  o f  Table 7a.

Variable Latent vectors
Code 1 2  3 * +

k 0.157 -.392 0.1*80 0.055

6 0.111 - .2 ^ 0.565 0.011
8 0 . 1*31* 0,072 -.172 -.113
9 0.1*00 0.035 - .12 3 -.066

10 .0.1*38 0.076 -.065 -.081
12 0-311* -.023 i . o >3 0.139
1** 0.002 -.030 0.226 -.1*1*6

n 0.218 -.099 0.235 0.263
18 0.033 -.509 - . 1*19 0.113
19 -.0 15 -.611* -.217 0.209
20 6.183 0.197 0.126 0.177
26 0.182 0.116 0.136 0.1*53
27 -.100 -.195 0.116 - A 50

28 -.138 0,188 0.086 0,350
30 0.1*21* -.008 -.Ql*0 -.262



Table 7c, Coapoaent loadings and rotated loadings o f  the 
four latent rectors o f Table 7b..

V&ri- Conrpoaeat loadings
ablo
code 1 2 3 *f

if 0,307 -.519 0.573 0.063
6 0.216 -.330 0.675 0.012

8 0.8»*8 0,095 —.206 -.128

9 0.782 0 ,0 k6 -,19V -.075
10 0,85? 0,101 -.077 -.092
12 0.6l»f -,030 - , q68 0.158
lif 0.00? -•ObO 0.270 -.506

17 0.i*26 -.132 0.281 0.298
18 0.06? -.675 -.500 0.128

19 -.030 -.259 0.237
20 0.357 0.261 0.150 0.201
26 0.355 0.15** 0.162 0.513
27 -.195 -.258 0.1VJ -.510
28 -.269 0.2if9 0.103 0.397
30 0.828 -.011 ..Qi+8 -.2 9 7

Sun o f squared factor loadings* 
Variance accounted by factors*

itotated loadings &

1 2 3 if

0. 10? -.152 0.809 -.085 O.696

0.019 0,066 0.772 -.102 0,612
O.863 0.018 0.002 o.oeo 0.787
0,803 -.030 0.025 0.102 0.657
0.852 0.079 0. 11*f 0.105 0.756
0.557 - ,08if 0,1 ?6 0.256 0.if08

0.051 0.21*f 0.160 -.506 0.331
0.259 -.026 0.W1 Q.29if 0,366

0.107 —,8if3 -.062 -.023 0.726

-.073 -.663 0.193 -.000 0.787
0.273 0.255 0.136 0.317 0.259

0.191 0. 1Qif 0.2U6 0.576 O.ifbO
-.119 0n0

 .1 0.097 -.599 0.38if
-.351 0.166 - ,0b0 0.366 0.303
0.658 0.0if6 0.1*f8 -.126 0.776
3.5^5 1.651 1.660 1.ifl2
0.236 0.110 0.112 0.09*+

A -  Gozr.mality obtained.
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in  tables tTable 7a - 7e.ThB fir s t  three eigcn roots accounted 
*+6.66 per cent o f  tbs variability and the fir s t  four accounted 

fo r  £3.8 per esnt.

The characters dominant In vectors o f Table 7c are given 
bo low:
Vector I Dumber o f flowers produced (8)

Kernel yield  per plant (30)
Humber o f nature pods per plant (10)
Duration o f  flowering (9) 
dumber o f immature pods (12)

Vector II  Duration to maturity (19)
dumber o f da>s to £0 percentage f lo o r in g  (18) 

Vector III s- Total number o f  branches per plant (16)
leaf area at harvest (6)

Vector III Drlage percentage o f  pods (27)
Height o f  main shoot at harvest (26)
Hundred pod weight (1*0

The results o f the principal component analysis with tha 
gen@t^sic correlation matrix o f  order 15 ware provided in 
tables j Table 8a -  8c. The f ir s t  three roots accounted for 
57.61 percent o f the variance and ths f ir s t  four roots 
accounted for 68,72 par cent. The last elgen root o f  the 
genotypic correlation matrix o f order 15 was negative ( - Qlt-3) 
which is  very small in magnitude, ana may be due to numerical 
errors. Under this assumptionf principal component analysis
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Table 8a. latent roots o f tiie gene t ie  correlation matrix 

o f  order 15  o f data A ,

s i .
Ho*

Latent
foots

Contribution 
to variance

1 3*792 25.28
2 2.82l«. ■ 18.83 ;

3 2.025 13.50
b 1*666 11.11

5 ' 1.065 7.10
6 0.968 6.k5

' 7 0.71k k.76
e 0.567 . 3.78

9 0.1*33 2.88
10 0.368 2.^5
11 0*3kk 2.29

12 or-CM•.o 1.V)

13 0*116 0.77
• 0*0 51 0.3k

1? -;1V3 -.95
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T&blG 8b. The latent vectors corresponding to f ir s t  four 
latent roots o f  Table Se.

Variable latent vectors
code 1 2  3 * +

)j 0.231 0.*s63 0.073 -.003
6 -.07** -•027 -.170 0.53**
8 0*167 0.153 - , h $ + 0.221

9 0.095 0.072 - . b B h - .05**
10 0.330 -.366 -.021 9.171
12 0.227 -.226 Q . U - 5 5 -.055
1*f -.296 0.275 0.166 0.035
17 0.196 0.**37 0.235 0.271
18 0*380 0.361 -.015 — .082

1 9 0.281 O.291 0.09*+ 0.038
20 - . w 0.0**4 0.001 0.188
26 » *  252 0.207 0.335 0.281
27 0.0^9 -.167 0.236 0.3*f8
28 GOOO

•1 0.056 0.221 -.*483
30 0.303 fOVr\

CV1•1 0.165 0.276
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Table 8e. Cb&ponent loadings End rotated loadings o f  tho 
fou? latent vectors o f  fable 8b.

Varl- Component loadings fiot&ted loadings
able
code 1 2 3 ^ 1 2 3 ^ / .

*4 G.i*$5 0,779 0.103 -.00*4
6 -.1*s-5 - . 0*45 -.2*42 0.692
8 0.326 0,308 -,617 0.285

9 0.185 0,121 -.688 -.069
10 0.6*42 -,616 -.029 0,221
12 0 .^ 3 -.383 0.6*t-7 1 • 0 3

1** -.577 0,*462 0.237 0.oN-5
17 0.3B1 0.735 0.33* 0.3*49
18 0.7*K3 0.607 -,022 -.105
19 0.5*4-7 Q.^Q 0.13*4- 0,050
20 -.9*4-7 0.07*f 0,001 0.2*43
26 -.*191 0.3**8 0 ,h ?7 0.363
27 0,096 -,281 0.336 OA50
28 -.015 0,09^ 0.31*4- -.62*4

30 0.589 -.*426 0.235 0,356

Sum o f squared facto? loadings# 
Variance accounted by factors#

A - Cominity obtained.

0.11*4 0*885 -.12 2 -.095 0.820
-,o85 -.078 -.01*4 0.7*40 0.561
0.161 0,351 -.572 0**431 0.663

0.166 0.065 -.686 0.133 0.527
0 .86*4- -.056 0,201 0.225 0,8*41
0,*4-79 0.091 0.678 -.26*4 0.767
-.768 0.052 0,106 -.031 0.6*45

196 0.899 0.203 0.175 0.919
0, 2*4-1 0.892 -.220 -.155 0,927
0.12*4 0.736 0,001 -.0*43 0.559
0.808 -.*486 0.05*4 0.26 5 0,962

-.685 0.105 0 . Mf8 0.199 0.721
0,167 -.033 0.512 0.33*f 0»*f03

-.086 0.0*41 0.087 -.693 0.*f97
0.663 0.12*4 0,1*31 0.26*4 0.711

3.356 3.3*4*4 2.07*4- 1.710
0.22*4 0.223 0.138 0,11*4
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was carried out. Ltorotated loadings wore found not giving any 
information on the nature o f  axes. I l»  dominant characters 
found according io the rotat&cl loadings are as follows.
Axis 1 ! -  Humber o f mature pods per plant (10)

Plant tei&gMi on 50th day (20)
Hundred pod weight (1^)
Height o f  main shoot at harvest (26)
Kernel yield per plant (30)

Axis II !~ Haulm yield  (17)
Bays to pO percentage flowering (18)
Total number o f branches per plant (U-)
Duration to maturity (19)

Axis III *- Duration o f  flowering (9)
Humber o f mature pods (12)
Total number o f flowers produced (8)

Axis X5T j -  leaf area at harvest (6)
Oil percentage (28).

if. 1,5 Factor analysis,
Principal factor analysis w&a performed for the environm

ent correlation matrix o f order 23, Three factors and four 
factors were tried to extract. The results o f  principal factor 
solution when three factors wore fitte d  are provided in Table 9, 
The pattern o f  factor loadings wore clear even without rotation. 
The characters dominating in the factors were shown in an arrow 
diagram (fig , 1),
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Table 9 . P r in c ip a l  fa o t o r  s o lu t io n  o f  tha f a c t o r  lo a d in g s , 

a f t e r  21 i t e r a t i o n s ,  o f  the environm ent c o r r e la t io n  m atrix: o f  

o r d e r  23 o f  data A.

Varlst factor loadings Bctatod loadings
blecods 1 .2 3 1 2 3 A B

3 G,*4?8 -.380 0,181 0.16? -.571 0.229 0**406 0*636
b o * m - A 36 0.209 0.133 -.611 0.262 G.*f60 0.656
5 o,km -,i*71 -.152 0.095 -.676 -.092 0.*}?5 0.752
6 0A 37 -.528 -.1*4*4 0.027 -,696 -.078 0.*491 0.750
8 o.&st -J^O 0*001 o.S2>l ~ .0J50 0,0*42 0.677 0.816
9 0.60*4* 0.359 0,061 0.701 -.070 0.028 0.*i98 0.719-

10 0.751 0.*407 -.029 0. 8*4-3 -.129 - .06*4 0.731 0.732
12 o.M*5 0.252 0.100 0.513 -.056 0.077 0.272 0.3*4**-
1** 0.080 -.101 -.121 -.003 -.1*40 -.108 0.031 0.122
15 0.110 0.072 -.063 0.127 -,015 -.069 0.021 0.3*43
16 0,08*4 0.008 -*3*48 0,08*f -.102 -,3*»5 0.137 0,317
17 0.367 0.038 0,12*1* 0.323 -.178 0.123 0*152 0,366
18 0*060 -.039 0.586 0.058 -.010 0.587 0*3*48 OA56
19 0.032 - 0 2*4*4* 0.719 -.079 - . 1*43 0.7*4-2 0.578 0.*49*4*
20 0.285 0.079 -.15& 0.267 -.123 -.169 0.132 0.230
22 0.595 -.569 -.063 0,13*4* -.815 0.006 0.683 0,69*4
23 0.520 -•5**o -.120 0.087 -.752 -.053 0,576 0.775
2*4 0.527 - . 14*52 -.131 0.1*i-5 —.688 -.07*4* 0**499 0.7*4-1
26 0.221 0.130 -.052 0.26? -.03*4 -.063 0.068 0.2lfr7
27 -.071 -.20*4* 0.076 -.112 0.097 0.052 0**423
28 -.210 -.079 -.153 -.22*4- 0.0*»8 - . 1*46 0,07*f 0.22?
29 0.811 O .W 0.006 0.917 -.129 -.033 0*858 0.961
30 0.868 0.391 0.01*4* 0.868 —. 162 -.019 0,781 0.960

Sum o f  squared loadings? *4,189 3,530 1,26*4
?ar* accounted by factors? 0.182 0.153 0.055
A -  Comwnelity in terms o f  sum o f  squared factor loadings.
B -  In itia l os time tee o f  cominuncILity (squared multiple correlation 

coe ffic ien ts ).
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V a r  i a b 1 e 
c o d e V a r  i  a b l e

F a c t o r
l o a d i n g

P e r c e n t a g e  c o n t r i b u t i o n *  
o f  t h e  f a c t o r  t o  t h e  
c o m m u n a l i t y  o f  v a r i a b l e

8 T o t a l  n u m b e r  o f  f l o w e r s  
p r o d u c e d  ............................................................ 0 . 8 2 1 9 9  .

9 D u r a t i o n  o f  f l o w e r i n g  . . . 0 . 7 0 1 . . . . 9 8  .

10 N u m b e r  o f  m a t u r e  p o d s
p e r  p l a n t  ........................................ 0 . 8 4 3 9 7  .

1 2 N u m b e r  o f  i m m a t u r e
p o d s  p e r  p l a n t  ...................... 0 . 5 1 3 9 6  .

2 9 P o d  y i e l d  p e r  p l a n t  ............... 0 . 9 1 7 . . . . 9 8  .

3 0 K e r n e l  y i e l d  p e r  p l a n t  . . 0 . 8 6 8 . . . . 9 6  .

3 N u m b e r  o f  b a s a l
p r i m a r y  b r a n c h e s  ............... - . 5 7 1

4 T o t a l  n u m b e r  o f
b r a n c h e s  p e r  p l a n t  . . . - . 6 1 1

5 T o t a l  n u m b e r  o f  l e a v e s
a t  h a r v e s t  ..................................... -  . 6 7 6

6 L e a f  a r e a  a t  h a r v e s t  . . . . -  . 6 9 6

2 2 N u m b e r  o f  b r a n c h e s  o n
5 0 t h  d a y  ................................. - . 8 1 5

2 3 N u m b e r  o f  l e a v e s  o n
S O t h  d a y  ................................. -  . 7 5 2

2 4 L e a f  a r e a  o n  5 0 t h  d a y  . . -  . 6 8 8

1 8 N u m b e r  o f  d a y s  t o  f i t y
p e r c e n t a g e  f l o w e r i n g . 0 . 5 8 7

1 9 D u r a t i o n  — f  1 o-wo r  -i n-g 0 . 7 4 2

9 6  . 2 0  
9 8 . 6 6

99.01. 
9 5 . 25.

11

U> -VV'. ft.Arvt'T'-lNij
*  O b t a i n e d  b y  t h e  f o r m u l a  “ ( s q u a r e d  f a c t o r  1 o a d i n g 3 / c o m m u n a 1 i t y "

F i g .  1 .  A r r o w  d i a g r a m  s h o w i n g  t h e  i m p o r t a n c e  o f  c h a r a c t e r s  
o n  f a c t a r s  : D a t a  A .
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The values o f cotmnunality obtained for tho last two 
iterations are shown in appendix 5a, Tho last two successive 
solutions o f  cojaaunalitiGS wow© found in agreement to fourth 
decimal place. Squared multiple correlation coefficients were 
taken ss the in it ia l values o f  eommunality. The In itia l and 
final values o f  ©ommunalifcy were found to have large 
differences.

As the sum o f  squares o f elements o f eigen vectors o f a 
a correlation matrix ore ©qu&l to unity, the sum o f squared 
factor loadings were equal to the corresponding eigan values 
within numerical errors. As such this quantity expressed in 
terms o f total variance w ill be equal to tho variance explained, 
by the factor.

when four factors were tried to f i t  the environment 
correlation matrix o f orcssr 23, twentiflv© iterations were
taken for tho convergence o f  communality solutions to 5 
decimal points ( Appendix 5a) -

The factor loadings obtained were found to interpret 
without a rotation (Table io ) , The fin a l values o f  communality 
were found higly deviated from the in it ia l values o f commtma- 
lity-tho squared multiple- correlation coefficients. Almost 
a ll  variables slowed small loadings on factor four. !?one 
o f  the variables got higher loadings, in the fourth factor, 
even after t*3 rotation.



Table 10Q Principal facto? solution of ti» faotor loadings 9 
after 25 itoratioaB, of tke environment ©orrolaUon matrix of 
order 23 of data : four faotor case.

Varl- Sector loadings
&bl©
cods 1 2  3 * *

B 0„**9& -.388 0, 2*49 -•355
if 0.1*85 -.**30 0.252 -.209

5 0.1*85 -.**59 -,1**2 -.213
6 0.1*1*3 -.516 -.130 -.201
8 0*683 0.*i65 0.027 0,155
9 0,601 0.373 0.0*f1 0,168

10 0,7^3 0.1*20 -.028 -.063
13 O.UVl 0.261 0.102 -.097
1if 0.082 -.101 -.120 0.051
15 0.111 0.077 -.039 -.3**G
16 0.123 0.010 -.351 -.02**
17 0.377 0.0*<9 0.167 -.359
18 0.061 -.037 0,587 0.260
19 G.G3** -.232 0.677 0.105
20 0,283 0.08*f -.160 0.018
22 0.598 -.550 - .06** 0.076
23 0,5**3 -.5^1 -.166 0.339
2** 0.552 -.**7*f -.179 0.371
26 O.219 0.135 0,0**8 -.100
27 t . 0 -.213 0.061 0.300
28 -.209 —083 -,1*f7 -.068
29 0.801 0.*f58 0.002 0,016
30 0.785 0.1*0** 0.033 0,106

Sum of squared factor loadings* 
Variance accounted by factors*

Botated loadings
1 2 3 ** ' a

0 .111 -.59** 0,262 -.391 0.587
0 .106 —.  61 *f 0 .285 - . 2**2 0.528
0.068 -.678 -.099 -.19** 0.511
0.005 -.696 -.080 -.170 0.520
0 . 8*t0 - .00 3 - . 01** -.010 0,707
0,725 -.05 3 0,012 0.025 P.530
0,815 - .1 1 7 - .0 8 5 -.218 0.733
0.**85 -.050 0.059 -,20*f 0.283
0.010 -.139 -.100 0,06? 0,03**
0.062 -»02*f — ,088 -.353 0,136
0.080 - .1 0 3 -.3**9 0.000 0.139
0.263 -.18 3 0,123 -,**28 0.301
0.109 0.006 0.611 0.179 0.**17
- .0 5 2 -.130 0.709 G.O50 0.525
0.267 -.118 - .1 6 5 - .0 13 0.113
0.166 - .7 9 7 0.020 0,075 0,670
0,163 -.77** - .0 5 2 0.353 0.752
0.227 -.709 -.07** 0,372 0,699
0,228 - .0 0 3 -.07** -.1**1 0,079
- .1 1 5 -.10 9 0.118 O.323 0,1M*
- .1 1 5 G.0*t1 -,1**3 -,009 0.077
0.901 - .1 1 5 1 . 0 vn w - .15 7 0 ,852
0 .875 - ,1 ¥ * -.03** -.061 0.791
*f, 130 3.576 1,287 1.136
0.180 0.15F5 0.056 Q.0*»9

A -  ^mmunality in tenne of sum of squared factor loadings.
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Tfc® variables having higher loading in order o f magnitude 
on factors wors:
Factor I Pod yield per plant (29)

Kernel yield  per plant (30)
Total number o f  flowers produced (8)
Number o f  mature pods per plant (10)
Duration o f  flowering (9)

Factor 11 Total number o f branches (22)
Total number o f leaves at 50th day (23) .
Teaf area on 59th day (2*+) 
loaf area at harvest (6)
Total number o f leavestat harvest (5)
Total number o f  branebss per plant (U)
Humber o f basal primary branches (3)

Factor III  ! -  Ifeys to 50 percentage flowering (18)
Duration to maturity ( 19)*

Factor analysis was performed for  toe environment 
correlation matrix o f  the variable dimension 15* Fifty 
iterations were taken for  the convergence o f communal!ty solu
tions to a four decimal point agreement. The **9th and 50th 
solutions o f  communal!ties are shown in appendix 5b.

The squared e ilt ip le  correlations were taken &a the 
in it ia l values o f  commonality. They were found quite different 
from tho final values o f eommunality. Even witho lit factor 
rotation, tbs characters o f la^ortence in factors were icfentifiod.



65

Table 11. principal factor solution o f tbs factor loadings, 
aftey 50 iterations 9 for  the environment correlation matrix o f 
order 15 o f data A.

Varia Factor loadings Potato cl loadings
ble
code 1 2 3 1 2 3 A B

h 0.288 -.1*63
I

COlr\•l 0.131 -.183 -.768 0.6V>u0,317
6 0.183 * ,22** - M 9 0,061 -.020 —, 528 0.290 0,277
8 0.859 0.091 0,198 0.88** -.Q**9 0,Q*f7 0.785 0.792
9 0.7**8 0.031 0.166 0.763 -.063 0,015 0.589 0,689

10 0.8>*5 0.095 0.0 VI 0.81*6 0.023 -.088 0.72** 0.078
12 0.521 -.038 0.007 0.507 -.066 -.111 0.273 0.298
1** 0.006 0.008 -.128 -.012 0*061 -.112 0.016 0.082

17 0.31*8 -.100 192 O.298 -.027 -.280 0.168 0.279
18 0.063 -.576 0.366 O.Q**2 -.680 0.078 0,**70 0.M2
19 -.033 -.800 0.21*2 -.100 -.823 -.107 0.700 0A31
20 0.288 0.137 - .09!* 0.286 G« -.083 0.111 0.156
26 0.281 0.058 -.098 0.268 0.079 -.119 0,092 O.I69
27 -.151 -.120 -.070 -.175 -.070 -.082 0.0**2 0,23U
28 -.215 0.121 -.018 -.197 0.129 0.076 0.061 0.162
30 0.798 0.012 0.012 0.785 -.037 -.139 0,637 0.675

Sum o f squared factor loadings j 3.298 1.2V* 1.051
Variance accounted by factorsr 0.220 0.083 0.070

A- Communality calculated Ha terms o f  the sum o f squared factor 
loadings.

B »Init||J t| îatos o f  oommnElity (Squ&raa multiple correlation



Til© factor loadings are given in Sable 11, The prominent 
characters that were found in factors i 

Factor I 2-  Kernel ^ icid per pleat (30) ■
Total number o f  flowers produced (8)
Ilumbor o f mature pods per plant (10)
Duration o f  flowering (9)

Factor 13 !- Duration to maturity (19)
number o f days to 50 percentage flowering (18) 

Factor 131 t- Total number o f branches per plant (V) 
lea f area at harvest (6) ,

i
Maximum correlations wore taken se the in it ia l values o f 

comaunality for the principal factor analysis with the genoty
pic correlation matrix o f order 15* Twentifiv© iterations 
were taken for the convergence o f communal!ties to fourth 
decimal point (appendix 5c). The factor loadings were found 
to vary largely, when rotation was performed, Tka factor 
loadings are provided in Table 12. The characters that were 
dominant in the factors are:
Factor 1 Humber o f mature pods per plant (10)

Plant height on ?Dth day (20)
Hundred pod weight (1*0 
Kernel yield  per plant (30)

Factor 12 Haulm yiolcl (17)
Total number o f branches per plant (**)
Days to 50 percentage flowering (18)

Factor III  j -  ft umber o f  immature pods per plant.
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Sable 12, principal factor solution o f t o  factor loadings,
}

after 25 iterations, for t o  g©notypie correlation matrix o f  
order 15  o f  data A.

Vari- Factor loadings Bo tats d loadings
able
code 1 2 3 1 2 3 A ■ B

if 0.»*58 -.763 O.0lf2 -.139 -.870 -.133 0.793 ■0.809
6 -.118 0,022 -.093 -.068 0.109 -.081 0.023 0.262

a 0*277 - , 2M* -.1*76 0.097 -.271 ' -  • 529 0.363 0.1*67

9 0,151 -.076 -.558 0.115 -.051 -.057 0.31*0 0,1*67
10 0.709 0.602 0.021* 0.81*8 O.05I* 0.109 0.731* 0.721*
12 0.1*33 0,356 0.61*1 0.503 -.130 0 ,6?l* 0.721* ■0.509
1*f -.511* -,J*2t* 0.196 -.681 -.0 23 0.136 0.1*83 0 .61*3

17 0.395 -.71*9 0.31*3 -.205 -.871* 0.168 0 .S3I* 0.808
18 0*715 -.388 -.086 0.308 -.731 -.198 0.668 0.807

19 0.1*90 - . 1*0 If 0.071 0 .112 — ,628 -.035 0 . 1?08 0.527
20 -.985 - .110 0 ,061* -.830 0.537 0.09I* 0.987 0.807
26 -.1*36 -.3**3 o.i*55 -.591 -,060 0 , 1*01 0.511* 0.588
27 0.07** 0.190 0 . 281* 0.153 0,01+2 0,311 0,122 0,365
28 - . 00** -.067 0 .15 5 -.059 -.076 0.139 0.029 0,262
30 0.522 0.36** 0.21*2 0.611 -.108 0.281 0,1*61* 0.721*

Sum o f  squared loadings? 
Var, accounted by factors:

3.072
0.205

2.870
0.191

1.51*5
0.103

A “ Comunalltios calculated in terms o f  t o  sum o f  squared factor 
loadings.

0 -  In itia l estimates o f coamunaiity * largest correlation coeffte.
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*+.1.6 Discriminant analysis.
The genetic distances between the populations wore 

calculated based on 15 variable dimension and the values are 
presented in appendix 6. 2he latent roots ox the be tween 
sum o f product matrix o f univariate uncorrelatea valuables 
(Y-variables) are given in fable 13a, The f ir s t  two direc
tions wore sufficient to represent the whole data. The fir s t  
three canonical vectors (of Y-variables) are provided in 
Table 13b« The fir s t  row o f the inverse o f transposed 
7-matrix (the triangular matrix used for the linear trans
formation o f X-variables to Y-variables), the cliecriminant 
function coefficients o f X-variables, and the standardised 
coefficients are given in Table 13c.

The characters* loaf area at harvest (6 ), hauls yield 
(17), height o f  main shoot at harvest (26) were found to have 
maximum contribution towards divergence. The standard weights 
o f  these characters we re also found high in the sane order o f 
magnitude. The standard wdight o f leaf area at harvest was 
found very large in magnitude.

ii discriminant function with a ll  tho variables, excluding 
the variable (21) , showed that the characters lea f area at 
liar vest (6 ), hundred pod'yli&ht (1*»), lea f area at 50 th day 
(2!f), height o f  main shoot at harvest (26), total number o f  
flowers produced (8) and length o f top at harvest (2) were 
contributing maximum towards divergence. (The results o f this 
analysis vrere not presented)
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Table 13a. Latent roots o f between sum o f product matrix 
o f transformed (X) variables: data A,

SI. Latent Contribution
Ho. Roots to variance

1 90^.63 7^.23
2 151.95 12.lf7

3 53.80 ifAl
if 37.65 3.09
5 28.11 2.31

6 13.13 1,08
7 7.78 0 ,6lf
8 6.50 0.53
9 3.87 0.32

10 3.05 0.25

ia 2.lf2 ■ 0.20

12 1.89 0.15
13 1.72 0.1*f
1*f 1.^0 0.12

1? 0.75 0.06
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Table 13b. latent vectors corresponding to the f ir s t  three 
latent roots o f Table 13s*

Variable latent vectors
coda 1 2 3

1* 0.010 0.013 0 . 11*2

6 -.009 0 .01*0 -.131*
8 -.023 1 • o 0.060

9 0.027 0.969 0.081*
10 -.oi*5 0.010 - .1 2 5

12 0.005 0.126 -.073
1*f 0.955 -.011 - .1 0 5

17 0.075 0.039 0.070
18 -.002 G.031* 0.038

19 0.150 0 . 131* 0.529
20 0.1M 0.051 -.011
26 0.080 0.121 -.061

27 O.OMS -.036 -.781
28 6.036 -.OliO -.017
30 — a 161)- 0.025 0.133
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Table 13c. Coefficients o f discriminant function.

Canonical vector 
First row Varibala corresponding to Standard
o f  Inv(V') cods original (X) variables, weights

1.696 1* 0.0168 0 .0201*

18**. 531* 6 -1.7217 -718.8556
1.925 6 -.o»*39 -.6587
0.238 9 0.0063 0.011*3
0.6*4-7 10 -.0288 -.1152

0.133 12 0.0007 0.0001

0.103 1*> 0.0979 0.1*408

^.729 17 0.3588 6. **586

0.257 18 -0.0006 -.0011

0.323 19 0.0t85 0.0958
O.ij-72 20 0.0665 0**4071
1.1*8** 26 0.1185 1.2378

0.152 27 -.0071 -.0122

-.3^1 28 -.0123 -  .0**28
0 .**26 30 -.0701 -.157^

V1 -  Tie transpose o f the triangular matrix used for the univariate 
uncorrelatoci transformation in discriminant analysis.



Table 1V, Varietal means according to the first two 
canonical vaylatee • data A,

i

Coda Canonical axis Coda Canonical axis
Number 1 2 Number 1 2

1 76.71 -36.57 32 83.16 -29.66
2 115.V7 -32.70 98.93 -22.VO
3 ■ 130.66 -20.69 3V- 1GV.82 -3V.82v 12V.15 -15.95 35 98.20 -23.535 87.99 -12.18 •36 80,55 -38.V9
6 130.2*4- -33.68 37 1V8.0V -2V.35
7 151.31 -61.30 38 115.80 -2V.V7
8 132.57' -26.65 39 119.93 33V.82
9 9V.82 - 32.21 >+0 86.80 -32.V3

10 88.22 -28.97 V1 10V.66 -22.55
11 90.07 -28.76 V2 86 .V2 -.3V.2V
12 12**.91 -38.76 125.95 -25.90
13 97.61; -2V.V1 **V 139.58 -31.67
1V 93.93 -28*88 66.33 -29.8V
15 69.66 -15.52 *f6 96.60 - 9.5816 83.62 -23.98 k? 110.3V -1V.7917 108 • 5V -18-57 V8 90.05 -33.52
18 1Q7.V5 -28.60 UcmT mJ f 111.65 -26.13
19 93.09 -29.70 50 90.28 -23.89
20 108.83, -13.67 51 9V.71 -16.97
21 102.05 -2VT>*6 52 86.58 -20.65
22 128.93 - 19.18 53 96.9V -2V.72
23 91.55 -21.13 5*f 100. V9 -22.86
2V 96.13 -33.98 55 100.98 -22.VS
25 87.91 -3V.81 56 122.02 - 8.7726 100.71 -27.W 57 103.76 -22.812 7 92.59 221,69 58 103.25 -23,6328 107.11 - 31‘8? 59 990.29 -21.6129 123.63 -32.8V 60 90.17 -16.6V30 102.88 - 19.8V 61 91.91 -3V.V531 95.76 -28.20 62 95.56 -22.82



o o  tb e  b a s t s  o f  p /rs t  to jo  ca w © o * c© l v a c a t e s  - d a t a  A
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is  the two canonical variates e^lained about 66.7 per 
cent o f total variance, the two canonical directions were 
quite enough to represent the genotypes. The mean values o f 
genotypes are presented in Table 1*f, for tfcdse two canonical 
axes. The genotypes were ploted according to thase directions 
( f ig . 2). CEiitiguous pcints were grouped into clusters 
intuitively.

The dendrogram for the weighted average link method of 
fceirarchical method o f clustering were shown in f ig . 3.

*f. 2 Bo suits o f  data B

*3-.2.1 Preliminary sta tistica l analysis.
is  in the case o f data, the total dispersion was parti

tioned into replications between, and within dispersions.
The between and within dispersions are given in appendix 7 & 6.

The F-values for tGsting the equality o f variety means v  

we re given in Table 1?. i l l  the F-values were found sign ifi
cant at one percent lev e l, except the value corresponidng to 
the character plant spread on £0th day (21), which is  signi
ficant only at per cent level.

The value o f  Wilk*s lambda sta tistic  is 
A s 8.01106 X 10“26

so that
- m loge A = 12 9̂7.6 ,̂
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Table 15. The F-values obtained from thA character-wise
RBD-/.nova o f  data 33.

Variables F-values

1 Dry pod yield 1.81*4.
2 Long till o f  top on harvest 2.765
3 Number o f basal primary branches *4.051
h Total number o f branches per plant *4.7*41
5 Total number o f loaves at harvest *4.865
6 Leaf area at harvest 5* *482
7 Leaf area index at harvest 5.3*42
8 Total number o f flwoers produced *4.995 ...
9 Duration o f  flowering 30.36*4

10 Number o f  mature pods per plant 2.509
11 percentage o f pod set 9.231
12 Number o f immature pods per plant 2.972
13 Ratio o f mature to immature pods 2.301
1*f Hundred pod weight (dry) 2188.152
15 Hundred kernel weight 226.510
16 Shelling percentage *+8.607
17 Haulm yield 2.058
18 Doys to f i f ty  percentage flowering 6.92*4
19 Duration o f  maturity 13.178
20 Plant height o f 50th dajr 2.076
21 Plant spread on 50th day 1.*+31+
22 Number o f branches on 50th day *4.281
23 Number o f leaves on 50th day 2.86*4
2*4- leaf area on 50th day 2.7*48
25 Leaf area index on 50th day 2.756
26 flight o f main shoot at harvest 2.736
27 Driage percentage o f pods * 4 1 .263
28 Oil percentage 90.336
29 Pod yield per plant 1.821
30 Kernel yield per plant 2.777

^Significant at 5% level. A ll others are significant at level.
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a chi-square with degrees o f freedom 1830s which is  highly 
significant. The varietal xoeans were arranged in appendix 9 .

if,2.2 Estimated genotypic covariances.
The genotypic covariance matrix is  estimated and. tl# 

genotypic correlation matrix along with standard deviations 
are provided in appendix 10 .

As in the case of date a, the estimated values o f geno
typic correlation between certain characters wore found 
exceeding unity. The genotypic correlation o f characters 
number o f bssal primary branches and total number o f  branches 
per plant ( 3 & b  ) ,  with total number o f branches on ?0th 
day ( 22) and total number o f  leaves on J>0th day ( 23) were 
found more than unity. Further the genotypic correlation b 
between the characters number o f basal primary branches with 
total number o f branches per plant, number o f  branches on 
50th day with number o f leaves on 50 th day, and total number 
o f leaves at harvest ( 5) with number of leaves Gn 50th day 
xeya found nearly one, and between the characters lea f area 
at harvest with leaf area index at harvest (?) end loaf area 
on 50th day (2b-) with lea f area index on 50th day (25) equal 
to unity. The genotypic correlation o f (6) and (7) with 
(2b) and (25) wgre also found neqr to unity. Those results 
were in resembienco with the results o f data A,

if.2.3  Seduced dimensions and discarded variables.
The eigen roots o f tbs within correlation matrix ere
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shown in Table 16a. The last four roots wore found very small 
in magnitude end they contributed only 0.16 per cent towards 
the variance. Tbs eigen vectors corresponding to tbs lest 
four latent roots are provided in Table 16b.

Tbe variable leaf tree. index on 50 th day ( 25) had got a 
large coefficient on tbs last vector. Though the sixth chara
cter leaf area at harvest got large coefficien t in fclie 29th 
vector, the variable with the second largest coefficient 
lea f area index at harvest (7) is  discarded. In the 28th 
vector, the chax«acter pod yield ( 1) showed largest coefficient. 
Humber o f  leaves at 50th clay got high value in the 27th vector. 
Hence the characters <1), (7 ), (23), nad (26) wore discarded. 
Further the characters percentage o f  pod set. ratio o f mature 
to immature pods and plant spread on 50th day vjere also 
discards d.

The The environment correlation matrix o f the induced 
variable dimension o f size 23 v;as subjected principal compo
nent analysis and factor analysis. The variable dimension was 
later reduced to 15 by discarding eight E£>re variables. Tho 
seme variables that were kept for 15 variable dimension o f 
data A were kept in the dimension 15 o f data B. The variables 
k G p t  in tho dimensionality 15 ere (*f), (6) ,  (£ ), (9) ,  (10), 
( 12) ,  (1*0, (17), ( 18) ,  (19), (20), (26), (27), (28), and (30) .

h m2 ,^ principal component analysis.
Principal component analysis was performed with the envi

ronment correlation matrix o f  order 23, environment correlation
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Table 16a. Elgon roots o f  the within correlation matrix o f 
the data B.

S l, Latent Contribution
Ho* Boots to variance.

1 8.6993 29,00
2 . 3.0636  10.21
3 2.3361* 7.79
If 2.1651* 7.22
5 1.9518 6 .51
6 1.7728 5.91
7 1,3181* if. 39
8 1.1770 3.92
9 1.1183 3,73

10 1.0V13 3*^7
11 0.8606 2 ,91*
12 0.71*82 2.1*9
13 0.6178 2r06
11*  0 . 501*8 1.68
15 0.3909 1.30
16 0,3l+0if 1.13
17 0.3217 1.07
18 O.295+O 0.98
19 0 . 2Mf5 0.82
20 0.2038 0.68
21 0.1987 0.66
22 0.171*0 0.58
23 0.1590 0.53
21* 0.121*0 0.1*1
25 0.0717 0.21*
26 0.0351 0 .12
27 0.0278 0,09
28 0.0122 0,01*
29 0 .001*6 0.02
30 0.0018 0.01
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Table 16b* latent vectors corresponding to the last four 
roots of Table 16a*

Variable Latent vectors
coijA 27 28 2^ 30

1 0.090 0.777 0.027 -0.015
2 0.052 -.013 0 .01** -.002

3 0.150 0,021 0.001 -.003
if -.1*5 • . 0 Co to -.002 -.020

5 0.353 0*006 0.062 -.059
6 -.1^5 0.001* =*Z3!t 0 . 01*1

7 -.237 - . 01** 0.673 0,012

8 0.020 0.019 0.003 -.00**
9 0.031 -.011 -.003 -.005

10 1 a O O -r 1 . 0 -.012 0.012
11 -.000 0.033 -.001 -.008
12 0.007 0.012 -.021 0.001
13 -.012 0.012 -.012 -.003
11* 0.002 0.060 0.005 0.003

15 -.012 -.036 0.Q03 0.001
16 0.00** 0.013 -.007 -.001
17 -*0¥f 0.023 -.011 0.002
18 -.070 -.022 -.010 0.008
19 0.037 -.000 -.000 -.002
20 -.037 o.ooi* -.OQ1* — .000
21 -.012 -.012 -.0000 0.000
22 -.032 -.016 -.010 -.0 13

23 - O 53 0.0 ?i* -.011 0.01*7
2b 0.^08 -.012 0 .031* Qt68<?
25 0.307 -.031* -.0 05 -.719
26 -.013 -.013 0.001 — .00**
27 0.020 -.061* 0.011 -.0 05
28 -.0*1-8 -.016 0.007 0.006
29 0.087 0.020 0.010
30 -.169 -.026 0.008
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matrix o f order 15 end genotypic correlation mstx*ix o f order 15 -

The results o f principal component analysis for 1 1x3 envi
ronment correlation matrix o f order 23 are given in Table 17a 
to Table 17c. The f ir s t  three eigen roots accounted for M>,7 
per cent o f total variance and the f ir s t  four eigen roots accoun
ted for 56*15 cent (Table 17a).

Tlie eigen vectors corresponding to the f ir s t  four roots 
o f the matrix are gin»n in. Table 17bf and the component 
loadings in Table 17c. ito bated and unrotated loadings showed 
large differences in  their pattern. Tl̂ e important characters 
o f  factors o f  Table 17c are given below:
/jxis I Total number o f  branches per plant (>f)

Number o f basal primary branches ( 3)
Total number o f  leaves at harvest (5) 
leaf area at harvest (6)
Total number o f branches at 50th day (22)
Leaf area on 50th day (2̂ -)

^ais 11 Fod yield per plant (29)
Kernel yield per plant ( 3)
Total number o f flowers produced (8)
Duration o f flowering (10)
Humber o f mature pods p©r plant (10)

/.xis III  : -  Height o f main shoot at harvest (26)
length o f  top (2)
Plant height on 50th day (20)
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Table 17a. Latent roots, oaitting 7 variableb, o f  t&e 
within correlation aatrlx o f  data B.

SI.
Ho.

Latent
roots

percent contribution 
to variance

1 6.380 27.7^
2 2.7*47 11.9*4-
3 2.11? 9.19
b 1.9>*5 8.**6
5 1.505 6.5*4-
6 1.279 5.56
7 1.062 **.62
8 1.033 *4-.*f9
9 0.8*46 3.68

10 0.72*4- 3.15
11 0.702 3.05
12 Q.5*+8 2.38
13 .511 2.22
l b 0.329 1A 3

1? 0.26*4- 1 .1 5
16 - 0,235 1.02
17 0.206 0.90
18 0.188 0.82
19 0.172 0.75
20 0.165 0.72
21 p.155 0.67
22 O.OU6 0.20
^3 0.032 0,1*f
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Table 17b. Ins latent vectors corresponddjag to tbe f ir s t  

£owr latent roots o f Table 17a.

Variable Latent vectors
jocb 1 2 . 3 1+

2 0.181 -.509 -.059 - .18 3
3 .0.272 . -.235 0,180 0.218
b ,0.283 -.21+8 0,108 0.232
5 0.281 -.28*+ 0.01+3 0.085
6 0.285 -.293 0.027 0,01+9
9 0.288 0.281 0.01+1 -.137
9 0.202 0.317 0.108 -.11+1

10 0.272 0.196 0,13*+ -.108
12 0.185 -.023 0.086 1 . 0

1*+ -.007 -.201+ 0.158 0.1+52
15 0.015 -.W + 0.11+8 -.361
16 0.028 -.015 -.102 -.121+
17 0,21+3 o.oi+5 -,Ql+2 -.155
18 -.0 51 -.328 0.079 -.351+
19 -.051 -.327 0.1M+ -.321+
20 0,11+7 -.066 -.507 0.076
22 ,0.223 -.11+7 ,0. 101+ 0.268
23 .0,263 -.171 1 . 0 ,0.110
26 .0.139 -.055 -.523 -.210
27 ,-.071+ ,0.021+ 0.023 -.069
28 0,010 ,0.077 -.011+ ,0.127
29 .0.315 0.268 0.105 -.11+8
30 0,300 ,0.279 0 .119 -.139
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Sable 1?c, Component loadings and rotated loadings or t&o 
four latent vectors o f  Table 17b*

Vari Component loading)li?O Botatsd loadings
able
code 1 2 3 b 1 2 3 ** A*

2 0A59 -.09^ -.7*10 -.255 0.159 0,155 -.63**- -.019 0.831
3 0.688 -.370 0.262 0,30^ 0.85^ 0.182 0.096 0,001 0.771
b 0.71^ -.391 0.157 0 . 32U- 0.876 0.153 -.003 0.036 0.792
5 0.711 -.Mi-7 0.063 0.119 0.809 0.169 -.151 - .12 9 0.723
6 0.719 -.U61 0 .0**0 0.068 0.799 0.178 -.19 0 -.171 0,736
8 0.727 O.M*2 0.060 - .  191 0 .185 0 . 83** -.157 0. 10** 0.765
9 0.509 0.**99 0.157 - .19 6 0.013 0.750 - . 00** 0,092 0.572

10 0.667 0.308 0.195 -.150 .0,270 0,7*f3 -.0 2 5 0.02** 0,627
12 0 M Q -.036 0.125 —. 09^ 0.328 0.351 -.0**7 -.107 0 .21*5
1*1- -.018 -.321 0,230 -.630 -•O b? 6.079 0.008 -.738 0.553
15 0.038 -.226 0 .215 —•501'*' 6.12*f 0,023 -.580 0.353
16 0.071 -.021*. — • 1*t8 -•173 -.029 0.058 -.206 -.10** 0.057
17 0.615 0.070 -.061 -.217 0.291 0.512 -.281 1 . 0 CD -o 0 .**3**
18 -.128 -.517 0*115 -.**93 0.02? -.191 -.0**7 -•7 0 ? 0.5^0
19 -.128 -.515 0.209 -A52 0.056 -.182 0,050 -.701 0.530
20 0.372 -.737 0.106 0.250 -.038 -.758 0.256 0.70**
22 0.5&3 -.232 0.151 0 .3 7 * 0.699 0.131 0.062 0.155 0.53^
2*f 0,666 -.269 -.068 0.153 0,670 0.202 -.231 0,028 0.5M*
26 0.352 -.087 -.761 -.293 0.061 0.098 -,88** -.o**5 0.797
27 -.186 0.039 0.033 -.097 -.186 -.056 0.059 -.07** 0.0**7
28 0.025 0.122 -.020 0.177 0.016 0.022 0.036 0.213 0.0*s-7
29 0.797 0.*f22 0.153 -.206 0.253 0.695 -.098 0.05B 0.879
30 0.757 O.M38 0.172 -.19^ 0,223 0.880 - . 06** 0.069 0.833

Sum oS’ squared factor loadings* If. 27** **.081 2. **36 2,121
Variance accounted by factors! 0.186 0.177 0,106 0.092
*

A - Communallty obtained*
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/.sis IV : -  Hundred pod weight (1*0
Days to f ifty  percentage flowering (18)
Duration to maturity ( 19)

The elgon roots o f the genotypic correlation matrix of 
order 23 are shown in fable 18. The matrix was found to be 
in  indefinite form and hence principal component analysis was 
not performed, for his matrix.

The results o f principal component analysis with the 
environment correlation matrix o f  order 15 aio presented in 
tables: Table 19a -  19c« 2he f ir s t  three oigen roots 
accounted for 50*51 p«r cent o f  total variance and tbs f ir s t  
four accounted for 56.61 por cent. The eigen vectors corre
sponding to the f ir s t  four roots are shown in Table 19b.
The principal component loadings and the varimex rotated 
loadings are given in Table 19c .

Rotated and unrotated loadings Gshibhitecl alanost sans 
loading pattern. Even without rotation the vectors can be 
interpretsd. Tha, dominant characters in tie ares era as 
follow s!
Axis X Kernel y ie ld  per p lan t (30)

Total number o f  flowers produced (8)
Humber o f mature pods per plant (10)
Duration'of flowering ( 10)

Axis II Beys to 5'0 percentage flowering (18)
Duration to maturity (19)
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Table 18, Eiger* soots o f  genotj/plc correlation matrix o f 

order 23 o f  data B,

Bl, m* latent roots

1 6,21if
2 **.077
3 3.136
k 2.021*
5 1.369
6 1.321*
7 1.121

' 8 1.033
9 0,951

10 0.6M
11 0.1*85
12 0.399
13 0,318
1 ** 0.201

15 0,107
16 0,092

17 O.OljO
18 0.007
19 0 ,00**
20 -.0 19
21 -.063
22 -.086
23 -,3 21
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Table 19a • latent roots o f onvirormsat correlation matrix 
o£ ordsr 15 q£ data b.

81, latent Contribution
l lo 9 Boots to variance.

1 k.037 26.92
2 1,961 13.07

3 1*577 10.52
k l.2kk 8,30

5 1.133 7.5k-
6 0,955 6.37

7 0.905 6.03
a 0.837 k .91

9 0.626 k.17
10 Q.k87 3.25
11 0,366 2 .kk
12 O.329 2.19

13 0 ,2k 6 1 . 6k
1k. 0.201 1.3k-
15 0.197 1.31
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Table 19b,, Tbe eigon vectors con's spending to the f ir s t  four 
eigan roots o f Table 19&*

Variable ' Sigen vectors
code 1 2 3 ^

tf 0 . 29? -,.158 0.17^ 0 ,1*61

6 0.292 -.266 0 . 21+2 0,317
8 0.*t09 0.060 -»16*+ -.182

9 0.320 0,136 -.290 -.196
10 0.369 -.052 —.226 -.119
12 G.2M+ 127 - , 0*f8 0,332
1*+ -.0 12 -.3^2 -,Q9*f 0.221

17 0.319 -.10 2 0,018 -.066

18 -.119 -.593 1 . 0 0 -.2 52

19 -.12 2 -,585 -.10 8 -.12 8

20 0,166 O.OM3 0.592 -.301
26 0,171* -.107 0,515 -.359
27 -.089 -.028 -.205 -.250
28 0 .017 0.183 0.0V1 0,228
30 0.**06 0.017 — ,250 -.159



87

Table 19e. Component loadings ana rotated loadings o f tbs 
four latent vectors o f  Sabi© 19b,

Vari
able
code

Component 
1 2

. loadings 
3 k

Botatod loadings 
1 2 3 k A*

k 0.593 -.2 21 0.219 0.51k. 0.227 0.063 0.077, 0.807 0.712
6 0.567 -.372 0.3Qk 0.353 0.228 - .1 1 2 0.229 0 . 76k 0.700
8 0.823 0 .08k —. 206 - . 20 3 . 0,8k7 0.108 0 . 1k1 0,137 0.767
9 0 .6kk 0 . 1^9 -.36k -.2 18 0.776 0. 11k -.028 -.030 0.617

10 0. 5M -.072 -,28k -.132 0.785 - , 0k1 0 .0.23 0.183 0.653
12 0.k89 -.178 -.060 0,371 . 0.312 o.,ook -.10 8 0.551 0.k12

1k —.023 -.k79 -.116 0.2k7 -.063 -.3 9 7 —. 220 0.309 0.305
17 0 ,6k1 — . 1k2 0.023 -.073 0.5k2 -.0 57 0.222 0,300 0,k36
18 — ,2k0 -.831 -.062 -.281 -.109 -,905 0.026 -.050 0.83k
19 — .2k5 —.820 -.135 - ,  1k2~. -«132 -.663 -.088 0.031 0.770
20 0.333 0.068 0.7kk -.335 .0,051 0,128 0.866 0,107 0.781
26 0.350 -.150 Q.6U6 -.too 0.121 -.10 6 0.827 0i11k 0.723
27 -.179 -.039 -*258 *.279 ,0.053 -.183 -.117 -.357 0.177
28 0.035 O.257 0.052 0 .25k -.063 0.326 -.081 0 .131 0 . 13k
30 0.816 0.02k -.31k -.177 0.880 0 ,0k2 0.038 0 , 1k1 0.797

Sum o f  squared factor loadings; 
Variance accounted b y  factors?

3.262
0,217

1.936
O.129

1.653
0.110

1.970
0.131

* A - Cosrjaunality obtained.



tods III  s- Plant height on 50th clay <20)
Height o f  main shoot at harvest (26)

Axis IV *- Total number branches per plant (h)
Leaf eree at harvest (6),

Tbs eigen roots o f  the genotypic correlation matrix o f
*

order 15 are shown in Table 20a. Two the elgen roots were 
found negative (-*005 &nd -,06lt-)* These two roots are negli
gible in magnitude, and thus principal component; analysis 
was performed with this matrix. The f ir s t  three roots were 
found to accounted for 59 «?2 per. cent, end tbs f ir s t  four roots 
69„1l> per cent o f  the total variation. The eigen vectors l; 
corresponding to the f ir s t  four soots are given In Table 20c,

Botation was found helpful for isolating tlie important 
characters o f  factors. They are?
Jfactor I  s- Hauls yield  (17)

leaf aits a at harvest (6)
Duration to maturity ( 19)
Total number o f  branches per plant <h)
Humber o f immature pods per plant (12)
Haight o f  main shoot at harvest (26)

Factor II  s — plant height on 50th day (20)
i Hays to 50 percentage flowering (18)

Hundred pod weight (1*+)
Factor III  t* Kernel yield per plant (30)

XJriage percentage o f  pods (27),
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Sable 20&, I'lie eharecfcessLBtic roots o f  the genotjrplc correlation 
matrix o f  order 15 o£ data B,

SI, latent Contribution
ITo. Boots to variance.

1 * V.108 27.39
2 2,982 19.88

3 1,838 12.25

k . 1.M*3 9.62

5 1,262 7,80

6 O.8I9 5. 1*6

? 0,729 if, 86
8 0,663 is-, 1*2

9 0.**7*f 3.16
10 0.357 2,38
11 0.263 1.75
12 0,126 0.8**

13 0.10*4- 0.69

1** -0.005 -.0 3

15 -0.06*4- -.**3
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Table 20b. latent vectors correspondlag to tbo f ir s t  four 
characteristic roots o f Table 20 e.

Vterieblo ' Letoafc vectors
code 1 2 3 if

h 0.361 -.097 0,271 0.135
6 0.398 0.076 -.053 0.268
8 •.027 0.088 0.1*43 0,625
9 -.0*+3 0.27*+ 0 ,151 0.371

10 0.231 -.375 -.211 0.127
12 0.323 0,108 -•G*f9 -  • 166
1*+ 0 .OMf 0.*+t8 0.0*+8 -.228
17 0.362 0,230 0.120 0.221
18 0.276 -.331 0.197 0 .022

19 0.393 0,022 -.02*+ -.1*+3
20

«•»0
 .1 0.**05 -.397 0.037

26 0.259 0.279 -.312 -.0*49
27 r —. 20*+ -.231 -.376 0.336
28 0,181 -.197 -.02*+ -.301
30 0.170 -.120 -.617 0.088
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Table 20c* Component lo a d in g s  and r o ta te d  lo a d in g s  o i  tb s  

la te n t  v e c to r s  o f  Table 20b*

V s r i -  Component lo a d in g s  Hot a ted. lo a d in g s

code 1 2 3 4 1 2 3 4 a

4 0.731 -.16 8 0.368 0.162

6 0*806 0.131 -.072 0.322
e -.054 0.152 0.194 0,751

9 -.086 0.473 0.204 0.446

10 0*469 -.648 -.286 0.153
12 0*656 0.166 -.067 -.200

14 0.090 0.842 0.065 -.274

17 0.773 0.397 0.163 0.266

18 0.560 -•572 0.267 0,027

19 0.797 0.038 -.033 -.172
20 -.095 0,700 -.538 o.o44
26 0.525 0*482 -.423 -.059

27 -.413 -.398 -.599 0,4o4
28 0.367 -.341 -.032 -.362
30 0.345 -.207 -.837 0.106

8 o f  squ ared  fa c t o r  lo a d in g s : 
V ariance a ccou n ted  by  f a c t o r s j

0.666' -;517 0.077 0,069 0.725

0.832 -.079 —,209 0.186 0.776
0.043 -.098 -.071 0.762. 0.628

0.079 O.206 0.300 0.617 0.472
0.282 -.476 -.627 - , 2 15 . 0.745
0.666 0.077 0.043 -.241 O.509
0.298 0,653 0,530 0.024 0.797
0.870 0.017 0.123 0.285 0.853
0.383 -.721 -.113 -.180 0.712
0.762 -.092 -.022 -.277 0.667
0.101 0.863 -.120 0.143 0.790
0.630 0.513 -.149 -.088 0.690
*•**79. -.009 -.701 0.174 0.751
O.233 -.269 -.073 -.501 0.383
0.278 0.211 -.834 -.234 0.872

4,010 2 *6*40 2.030 1.691
0.267 0.176 0.135 0 .113

.A -  Comunelity obtained*
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Factor IV t- To te l number o f flowers produced (8)
Hi ratio a of flooring..

if.2 .  ̂ -Factor analysis,
.As in lias case o f Eata A, three factors and four factors 

were f i t  to del to the envisonisent correlation matrix o f  order 23, 
Squared multiple correlations were taken as the in it ia l 
estimates o f comma n d ity .

She results o f  princi^pl factor solution fo r  the environ
ment eorreletion matrix, when three factors extracted were 
given in Table 21. £fter 22 iterations, the values o f 
eo-mimallties were converged to four decimal places (appendix 11a)

itotation was found helpful in  Interpreting the factors.
Tine important characters o f factors were as follows :
Factor I 5- Humber o f branches per plant (*0

number o f basal primary branches (3)
lea f area or* 5^th day (2^)
liumber o f branches on 50th day ( 22)

Factor III s- Pod yield per plant (29)
Kernel yield per plant (30)
Humber o f flowers produced (8)
Hi ration o f flowering (9)
Humber o f mature pods per plant ( 10)

Factor I n  length o f  top (2)

Height o f  main shoot at harvest (26) 
plant height on *>0th day ( 20) ,
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Table 21. Principal factor solution o f  the factor loadings, 
a fter 22 iterations, o f  tbs environment correlation matrix o f 
order 23 o f data B*

Vari- Factor laodings Rotated loadings
able
code 1 2 3 1 2 3 A B

2 0.1*59 -.131 -.773 0 . 11*5 0.103 -.891 0.826 0.683
3 0.676 -.387 0.337 0.81*8 o.oi*7 0.030 0.721 0.720
b 0.702 - A 29 0.250 0.657 0.022 -.066 0.739 0.767
5 0.700 -.1*51 0.119 0.819 -.002 -.a9a 0.708 0.911
6 0.708 -*b%6 0.088 0.816 -.003 —.221* 0.717 0.909
6 0,717 0A51 -.017 0.323 0,763 -.177 0.718 0.733
9 0.1*79 o. 1*1*5 0.057 0.167 0.631* -.030 .1*31 0.1*73

10 0.658 0.320 0 .105 0.388 0,626 -.065 0.51*? 0.591
12 0,1*21 -.011* 0.062 0.358 0.215 -.061 0 .151 0.311*
1*f -.016 -.131 0.053 0.072 -.117 0.030 . 0.020 0.501*
15 0.032 -.082 0.058 0.088 -.059 0.030 0.011 0 .1*V*
16 0.061 -.016 - • 108 0.017 0.015 -.12 3 0.016 0.16V
17 0.568 0,073 -.091 0.373 0.362 -.256 0.337 0A56
18 -.111 -.253 0.005 0.0i*5 -.273 -.001 0.077 0,658
19 -.111 -,2i*9 0.076 0.068 -.266 0.066 0.080 0,650
20 Q.35& -.551* 0.161 0.018 -.658 0.1*59 0.553
22 0.518 -.212 0.196 0.581* 0.106 -.021 0.352 0.711
2b 0.623 -.235 -.010 0.602 0.131* -.251 0 .1*1*3 0 , 731*
26 0.3^5 -.107 -.755 0.053 0,061* -.832 0.700 0.627
27 -.163 0.0l*8 0.008 -.11*9 -.01*6 O.O69 0.029 0.313
28 0.021 0.058 0.00$ -.007 0.056 0.010 0.003 0 . 11*5
29 0.812 0.500 0.067 0.1*02 0.858 -.121 0 .911* 0 .91*6
30 0.762 0.1*98 0.087 0.371 0.831 -.087 0.836 0 . 921*

Sum of  squared loadings: i*,i*35 3.196 2. 231*
V&r. accounted by Xactors: 0.193 0.139 0.097

A -  Communality in terms o f sum o f squared factor loadings.
B- In itia l estimates o f eoramunality (squared multiple correlation 

coe ffic ien ts ).
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Tbs results o f  principal factor solution for four factors 
a so summarized in Table 22. The arrow diagram showing the rela
tive Importance o f characters on factors are shown in fig ,

The last two slutiono o f communal!ties are shown in 
appendix 11a,

Three factors vie-re extracted from the environment 
correlation matrix o f order 15- Sixty iterations were taken 
for the convergences o f solutions o f coaimuuslitles to four 
decimal places (appendix 11b), The factor loadings were 
provided in Table 23, Without factor rotation, important 
characters o f  factors, were able to isolate, - They are •
Factor 1 Kernel yield per plant (30)

Humber o f flowers produced (8)
Humber o f mature pods per plant (10)
IUration o f flowering (9)

Factor II ! -  Duration to maturity (19)
Lays to 50 percentage flowering (18)

Factor III loaf area at harvest (6)
Humber o f branches per plant (^)
Plant height on 50th bay (20)
Height o f  main shoot a t  harvest (26)

The results o f  factor fcnasiysic with genotypic corrttiation 
matrix are presented in Table 2k, &s in the case o f data /.,
largest correlations were taken as the in it ia l values o f 
comunalltiGs, The character kernel yield per plant (30)
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Table 22. principal factor solution o f factor loadings, 

after 35 iteration s, o f the environs&nt correlation matrix o f

order 23 o f data Bf four factor case.

Vari
able Factor loadings Rotated loadings
code 1 2 3 1+ 1 2 3 1+ A

2 0.U61 -.151 -.703 -.11*5 0.133 0 . 1U8 -.61+3 -.033 0.751
3 0,671 -.353 0,356 0.196 0.81+0 0,176 0.057 -.018 0.739
h 0.701 -.389 0.266 0.265 0,873 0.155 —.026 0.01+5 0,781+
5 0.692 - . 1+15 0.15^ 0,055 0.780 0.166 -.158 -.12 9 0.678
6 0.702 -  .**79 0.126 0.007 0.771 0.175 -.19 6 -.171 0.693
a 0.710 O.WfO -.005 -.126 0.200 0.796 -.168 0.105 0.713
9 0 .1+77 0.1+33 0.053 -.095 0.071 0.639 -.036 0.110 0.1+27

10 0.659 0.301 0.112 -.156 0,272 0.695 -.075 -.001+ 0.562
12 0.1+12 -.005 0.095 -.01+8 0.303 0.290 - , 051+ - . 01+7 0.181
11+ -.023 -.161+ 0.121 -.363 -.003 0.011+ 0.038 -.1+32 0.189
15 0,003 -.101 0.096 -.21+8 0.033 0.01+7 0.026 -.280 0.082
16 0.063 -.018 -.097 -.Ql+6 0.008 0.0 30 —. 120 -.027 0.016
17 0,562 0.072 -.055 -.113 0 . 291+ 0.1+1+0 -.235 -.035 0.336
18 -.117 -.1*09 0.076 -.651+ -.028 -.12 9 -.056 -.771 0.615
19 -,123 -.390 0.17!f -.627 -.Q0V -.116 0.0V+ -*759 0.591
20 0.363 -.195 -.61+2 0.176 0.221+ -.029 -.729 0.217 0.629
22 0.53? -.209 0.155 0.218 0,607 0.153 -.Qi+5 0.096 0.1+03
2V 0.6lf1 -.£1+9 -.033 0.079 0.598 0.213 -.2 78 -.002 0.1+80
26 0.352 -.136 -.706 -.175 0.036 0.097 -.811 -.057 0.672
27 -.159 0.031 -.002 -.058 -.11+6 -.063 0.01+8 -,0M+ 0.029
26 0.013 0.076 0.010 0.121 0.007 0.022 0.035 0.137 0.021
29 0.808 0.**87 0.091 -.223 0.21+2 0.935 -.116 0.025 0.91+8
30 0.756 0.1+6 if o.ioif -.190 0.222 0,891 -.083 0.01+9 0,853

Sum o f squared factor loadings! 3.895 3.718 2.181+ 1*595
Variance accounted by factors: 0.169 0.162 0.095 O.O69

A-Communality calculated in terms o f sum o f squared factor loadings.



V a r i a b l e
c o d e Va r i ab1e

P e r c e n t a g e  c o n t r i b u t i o n *  
F a c t o r  o f  t h e  f a c t o r  t o  t h e

l o a d i n g  c o m m u n a l i t y  o f  v a r i a b l e

8 T o t a l  n u m b e r  o f  f l o w e r s
p r o d u c e d -  ........................................ 0 . 7 9 6

g D u r a t i o n  o f  f l o w e r i n g  . . . 0 . 6 3 9
1 0 N u m b e r  o f  m a t u r e  p o d s

p e r  p l a n t  ........................................ 0 . 6 9 5
2 9 P o d  y i e l d  p e r  p l a n t  ............... 0 . 9 3 5
3 0 K e r n e l  y i e l d  p e r  p l a n t  . . 0 . 8 9 1

3 N u m b e r  o f  b a s a l
p r i m a r y  b r a n c h e s  ............... 0 . 8 4 3

4 T o t a l  n u m b e r  o f
b r a n c h e s  p e r  p l a n t  . . . 0 . 8 7 3

5 T o t a l  n u m b e r  o f  l e a v e s
a t  h a r v e s t  ..................................... 0 . 7 8 0

6 L e a f  a r e a  a t  h a r v e s t  . . . . 0 . 7 7 1
2 2 N u m b e r  o f  b r a n c h e s  o n

5 0 t h  d a y  ................................. 0 . 6 0 7
2 4 L e a f  a r e a  o n  5 0 t h  d a y  . . 0 . 5 9 8

2 L e n g t h  o f  t o p  ............................. -  . 8 4 3
2 0 P l a n t  h e  i  g h t  o n

5 0 t h  d a y  ............................. -  . 7 2 9
2 6 H e i g h t  o f  m a i n  s h o o t

a t  h a r v e s t  ............................. - . 8 1 1

1 8 N u m b e r  o f  d a y s  t o  f i t y
p e r c e n t a g e  f l o w e r i n g . -  . 7 7 1

1 9 D u r a t i o n  o 4 — f- l -o vn r r  i  ivg . . -  . 7 5 9

*  O b t a i n e d  b y  t h e  f o r m u l a  " ( s q u a r e d  f a c t o r  1 o a d  i n g  3 /  c o m m u n a  1 i t  y 11

F i g .  $ £ . A r r o w  d i a g r a m  s h o w i n g  t h e  i m p o r t a n c e  o f  c h a r a c t e r s  
o n  f a c t a r s  : D a t a  B .
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'Table 23, Principal factor solution o f  the factor loadings, 
o f ter 60 iterations! o f the environment correlation matrix o f  
order 15 o f data B.

Varia Factor loadings Bo tat© cl loadings
bl©
cod© 1 2 3 1 2 3 A B

h 0.533 -.167 -.362 0.277 - , 60** 0 .****** 0.562

6 0. 5**8 -.320 -.1*25 0.268 -.186 -,691 0.583 0.538
8 0.816 0.028 0.218 0.805 0.128 -.222 0.71** 0,668

9 0.600 0,830 0.313 0.667 0.139 -.023 0.**65 0 .M*?
10 0.705 -.108 0.233 0.729 -.023 -.176 0.563 0,53**
12 0.V13 -.115 -.055 0.330 - . 0**** -.275 0,187 O.293

1** - . 0 25 . -.27** 0.C07 • 0.002 -.273 -.028 0.076 0,166

17 0.566 -.107 -.068 0.**5** - .0 11 -.361 0.337 0.392
18 - , 2**6 -.803 0.115. -.089 -.838 0.065 0.718 0.628

19 -.253 -.020 0.152 -.07** - ,e 61 0 ,1 1 7 0.760 0.627
20 0.282 o.o**5 -.*&0 0.006 0.13**t -.50 7 0.275 0.M*2
26 0.288 -.105 -.339 , 0,076 -.023 -.**50 0.209 OA35
27 -• i**3 -.019 0 .1**2 -,Q**6 -.056 0.189 0.020 0.106
28 0.029 0.139 -.008 0.010 0.1**1 0.002 0.020 0.106
30 0.828 -.031 ,0.322 0.87** 0.061 -.151 0.791 0,692

Sum o f squared loadings: 2.873 1.639 1.670
Var. accounted by factors: 0.192 0.109 0.111

A- Comnunallty calculated in terms o f sum o f squared factor loadings
D -In it ia l estimates o f communality(squared multiple correlation 

coefficient)
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Table 2 h , Principe! factor solution oS' factor loadings9 
after 50 iterations 5 o f  tlx- genotypic correlation matrix o f 
order 15 o f date B.

Vari- Factor loadings Kota ted loadings
able
code 1 2 3 1 2 3 *A B

k 0.699 -.11+7 O.31+2 0.630 -.1+76 0 • 0 0 vO 0,628 0.610
6 0.77H- 0,125 -.051 0,773 1 • 0 10 - .1 3 1 0,618 0.71+6
8 -.Qi+1 0,106 0,091 -.003 0.01+3 0.139 0.021 0,221

9 -.068 0.352 0.095 Q.QkS 0.21+1+ 0.275 0.138 0,325
10 0.1+61+ -.63 1 - . 25^ 0,237 -.1+73 -.631 0,677 0.577
12 0.582 0.171 -.038 0.605 0.017 -.058 0.369 0.1+83
1l+ 0.079 0.811 0.063 0.329 0.590 0.1+59 0.667 0.577
17 0,768 0.389 0.11+1 0.859

O.O

0,168 0,761 0.71*6
18 0.537 -.533 0.21+7 0.352 -.691 -.178 0.631+ 0.55!+
19 0.7V5 0,0*K> 0.001 0.721 -.11+8 -.1 2 5 0,557 0.569

20 -.093 0.678 -> 7 8 0.107 0.827 —.026 0.697 0.535
26 0*1+92 0,1+39 -.318 0.59^ 0,1+07 -.132 0.536 0.569
27 *.36 3 -.355 -.1+20 -  ,*i68 0.039 —.1+62 0 . 1+31+ 0 , 1+63

28 0.301+ -.251 0,007 0.211 -.277 -.1 8 5 0,155 0.356
30 0.377 -.2 2 5 —,899 0.260 O.230 -.939 ‘1.002 0,559

Sum o f  squared loadingsi 3.596 2.3!+7 1.951
Var. accounted by factors; Q.21+Q 0,15? 0,130

A -  Corsiimality calculated in terms o f  stirn o f  squared factor loadings 
B- In itia l estimates o f  commuaality (largest correlation coefficient)



got a value for the commonality, l i t t le  more than unity (1.001), 
which is  I llog ica l.

The factor loadings after 51 iterations are given in 
Table 2*+, without factor rotation characters o f importance 
were found to identify in e l l  factors. The dominant characters 
o f  factors V8fe«
F a ctor  I  . ?r l e a f  area fet h arvest (6 )

Haulm yield (17)
Duration to maturity ( 19)
Humber o f branches per plant (**)
Humber o f immature pocs (12)
Days to 50 percentage flowering (18)

Factor II Eundrea pod weight (2**)
plant height on 50th day (20)
Humber of mature poos par plant (10)

Factor III i -  Kernel yield per plant (30).

**•2.6 discriminant analysis.
The genetic distance between the population were calcu

lated based on tha 15 variables end are pie sente d in appendix 12, 
The latent roots o f the between sum o f  product matrix o f  
transformed variables (1 -variables) are given in Table 25e,
The f ir s t  two roots accounted for 9*f,85 per cent o f variance.
The f ir s t  three canonical vectors are provided in Table 25b.'
The f ir s t  row o f the inverse of transposed V-matrlx, the 
discriminant function coefficients o f  K-varisbles, and the



standard weights are given ,in fable 25c*

The characters Iss? area at harvest (6 ), haulm yield  (17)» 
plant height on 50th day (20) were found contributing maximum 
towards divergence* The standardised weights these characters 
were also higher end found to keep tfcs same order in magnitude. 
But the fourth important character according to canonical 
coefficients is  different from that according to standard"  V

weight. & diEcrirdnarvfc function with the thirty variables sho
wed that the characters hundred pod weight (1h)» leaf area on 
50th day (26), leaf ares at harvest (6 ), duration o f flowering 
(9 ), and haulm yield (17) are the characters contributing 
maximum towards divurgsnee*

The genotypes wore pitted according to their mean canoni
ca l values (Table 26) obtained fo r  the f ir s t  two canonical 
vectors. Tho clusters were forced quite intuitively ( f ig .  5)

With the genetic distances obtained (appendix 12), 
the genotypes wore grouped by means o f  weighted average link 
method o f  bsirarchicel clustering, and the dendrogram was 
drawn ( f ig .  6 ),
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Sable 25a, ©igen roots o i  b© too cm sum o f product matrix
o f  transformed ,yarlablQ8(Y) o f data B.

Si, latent Contribution
Ho. Boots to variance

1 2615.1 2̂ 91*05
2 108.^9 3.78
3 U&,*f2 1.62
b 37*71 1.31
5 2 k .2 b Q.Sif
•6 15*06 0.52

7 7.65 0,27
8 5,66 ■ 0.20
9 3*25 0.11

10 2.31 0.08
11 1.71 0.06
12 1.66 0.06 ■
13 1,2^ 0.03
1*f 0.97 0.03
15 0.80 0.03
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Table 25b, L&tcmt vac tors corresponding to the f ir s t  three 
latent roots o f  Teblo 25©,

Variable Latent vectors
coda 1 2  3

k -,000 0 ,0*4-7 0.035

6 -.002 0.00*f 0.067
8 0.005 —.06 If- -.038

9

0 •1 , -.028 0.518
10 O i Q S l f r 0.092 -.078
12 -.008 0 ,0 7 k- -.006
I l f - ~ . 9 k 2 0 .0 2 k o.oaif
17 0,019 0.020 0 .05^
18 0.198 0.058 0, 11 5
19 0,022 Q.oMf- 0 . 314-1

20 0.183 -.016 0.025

26 G,0l*9 -.030 0.090

27 0.005 - . O M S - . 7 k 2

28 0.006 0.936 0. 1V2

3 0 - , l M f 0.130 -.076



102

Table 25e, Coefficients o f discriminant function*

Fir3t row Variable Canonical vector Standard
o f lnv(V') code corresponding to weights

original (x) variables

1*39? h -*0003 - . 000*f
327*189 6 0.7966 -b oo .1233

^.870 8 -.02*44 0.M68
0,^U9 9 -.0169 -.0525
1.099 10 -.0259 O.O898

0.53? 12 -.00*4-3 -.0055
-.003 1*f -.0027 0.0023

5*191 17 0.6197 8.1826

-.093 18 —*018*1* -.0199
-.203 19 -,00M* -.0138
1.260 20 -.2306 -1.55*40
0 *9̂ 9 26 0.0*463 0.4733
-.132 27 -.0007 -.0009
-.020 28 -.0001 -.0001
0.695 30 -.1002 -.229?
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Table 26. Varietal means according to th* first two 
cenenical variatos : data 3*

Code Canonical axis Coda Canonical a x is ,
Humber 1 2 number 1 2

1 -  85.25 86,67 32 -112.21 87.06
2 -110.33 89.52 33 -118.5a 95,10
3 -133.20 105.57 35 ' -120,96 107.58
5 -126. 55 98.82 35 -155.51 107.58
5 -112.77 98.05 36 -  93.75 87.35
6 -176.05 90.70 3? -196.53 96.68
7 -202.22 87.01 38 -153.85 85.16
8 -170.30 95.65 39 -113.55-120.51 83.35o -176.19 -  85.82

87.02 50
51 93.10

10 91.33 -155,62 95.87:
11 -112,77 97.57 1*2 -79t65 92.26
12 -121*. 02 105.91 53 . -153.69. 87.27
13 -137.17 86.70 5l* -162.16 82,68
iS -103.36 

-  71.58 100.75 i*5 -107.51 88.68
15 99.17 ,1*6 - 166. 1*1 92.3516 - 90.51 95.00 57 -131.61 91.53
17 -162.70 85*57 58 -109.11 90.97=
18 -111.51 8^.35 

. 88,15
1*9 -152.75 100.08

19 - 106.98 50 -113.79 91.5320 -151.93 93.1C 51 -123.23 86.27
21 -125.92 95,63 52 -119.07 101.8322 -1 51.75 102.29 53 -112.13 88.62
23 -  98.35 89.55 55 -101.58 91-5721* -122,1*2 100,19 55 - 8l , 19 91.95
25 - 89.60 81.99 56 -179.35 . 95.%26 -  97 .5? 95.55 5? -111.31 98.88
27 -105.1*9 . 86,88 58 -125.59 93.3528 -153.27 95.13 59 -112.30 98.89
29 - 106.30 98,81 63 -  93.65 95.6530 -135.98 92.15 61 - 101.92 101.36
31 -128.95 91.52 62 -118.15 95.26 ,
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D i a c t j s s i o f i  ,

Majority o f the date arising from .jfche various branches 
o f  science are multivariate in nature and mat bods o f  analysing 
such date constitute an increasingly important area o f 
S tatistics, A number o f  procedures are available to analyse 
tbs data invloving several varieties assigning equal status . 
to each and to quantify tfts results the way the biologists 
need, The choice o f an appropriate method depends on the type 
o f  the problem and the objectives envisaged. She imsssnse

i
computations involved in these analyses are taken over by ths 
computers and this has revolutionised the subject, leading to 
a vast expansion in the number o f analyses being undertaken.

A major problem that often arises in multivariate studies 
la the choice o f  appropriate variables that are to bo inducted 
an the variable dimension. It is  a well known feet that the 
simultaneous study o f a number o f variables in general, is 
superior to several univariate analyses. But the Inclusion o f 
unimportant variables in the dimension w ill no doubt lead to 
incorrect Interpretations o f  the data. A multivariate datail
with 30 oharactors on 62 bunch type varieties o f groundnut

il

are utilised for the study. The analysis o f  plot mo ana 
revealed high'significant differences among the genotypes for 
each character, excluding the character, plant spread on 50th

v  IA joV
dat. This character s i is  cb̂ b found^setisfylng the additivity
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aesugrption o f under both tbs environments, whan
examined with Tukey’ s tost o f adclivity. Tbs enelysis o f 
dispersion using Wilk's lambda criterion revealed highly 
significant differences among the varieties for the 
aggregate o f  30 characters. However, before carrying out 
interdependent analyses, the variables which were linearly 
dependent, end the r&tiorof variables that had already boon 
included Wei’s discarded. /js such seven variables were firs t  
discarded including the variable plant spread on 50th day, 
leaving 23 variables in the dimension.

The genotypic correlation matrix o f order 23 is  found to

be non-negative definite, as some o f  its  eigen values are 
negative. But a correlation matrix should always bo 
positive-defin ite, as i t  stems from tbs fact that the covaria
nce matrix is always positive-definite, when the covariance 
mat rice 3 -wo re estimated by methods other than product moments, 
i t  may sometime lack the non-negative definite property (K 
(Kendall et a l , , 19&3). Further they vjarneci a g a in s t  the 
attempts o f component and factor analysis with such matrices. 
In order to obtain a genotypic correlation matrix in positive 
definite form the variables are discarded quite intuitively.
By eliminating the rows end columns o f the genotypic correla
tion matrix having values sore tiiant or equal to unity, and 
testing for the non-negative definite form, eight more 
variables were discarded, resulting in a matrix o f order 15.
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Three factors end four factors are extracted from the 
environment correlation matrix o f order 23. The principal 
factor solution o f the genotypic correlation matrix is 
compared with the environment correlation matrix oii order 15 .

The yiGlci and reproductive characters v iz .,  pod yield 
per plant, kernel yield per plant, number o f flowers produced 
and duration flowering are described the f ir s t  factor 
extracted from the environment correlation matrix o f data A 

(Table 9 ). The second factor is  mainly associated with vege
tative characters like number o f brandies on 50th day, number 
o f  leaves on 50th day, leaf area on 50th day, number o f basal 
primary branches, number o f branches per plant, number o f 
loaves at harvest, and leaf area at harvest. The third factor 
is  characterised by number o f days to 50 percentage flowering 
and duration to maturity, which are associated with the 
growth o f the plants. When four factors are extracted from 
tbs environment correlation matrix o f date the f ir s t  three 
factors showed the same pattern of factor loadings as that o f 
three factor solution. Further, none of the characters allowed 
significant loading on the fourth factor* Thus i t  can be 
postulated that, only three factors are working in uplands.

The f ir s t  factor in rice fallows dominated for vegetative 
characters and the second factor for yield and reproductive 
characters* anil The characters related to height of tbs plant, 
v is . ,  plant height on 50bh day, length o f top at harvest, height
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o f  main shoot at harvest are found dominating in tliB third 
factor. The factor associated with growth characters is 
found absent in the three factor solution. But the four 
factor s&lution bringfortk this factor. Further, when four 
factors are tried, the communality o f the growth measuring 
variables-daystto 50 percentage flowering anti duration to 
maturity-increasecl respectively from 0.77 to 0,615 and 0,06? 
to 0 . 591. Shu a i t  is  kypothieafce d that four factors 61*3 
working in rice fallows.

The factors are named conveniently as ’ vegetative', ’ repro
ductive', and 'growth' factors in  accordance to the nature of 
dominant characters in each factor, The additional factor 
found in rice fallows is  the height factor* This result is 
in contradiction with the results obtained for other crops, 
where the characters related to tho height o f the plant are 
clustered along with the vegetative characters (Murtliy and 
Arunachalam, 1967a? Singh, 1973).

The important characters o f each factor are isolated 
without factor rotation in data A (uplands), vjhile with rotation 
in data 3 (rice fallow s). Majority o f the characters in data B 
have larger conmunaiity than that o f data A.

Different clusters o f variables are obtained from 
principal factor analysis o f the genotjpic correlation matrix 
o f order 15 o f data A and data £. Tho clusters o f variables
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are not leading to valid conclusions regarding tba 'underlying1 
factors o f divergence. As the clusters o f  characters are 
dissimilar in uplands and rice fallows, it  may be concluded 
that the estimated values o f genotypic corrd&ations are 
subjected to large gvariations in tl&se two environments* 
However, this is  against' the oxpec&ticns that the genotypic 
correlation matrices w ill have sim ilarity, ts the same geno
types are observed under .both the environments•

A comparison o f factor loadings obtained for genotypic 
correlation matrix and environment correlation matrix showed 
large differences. Many workers have reported similar 
clusters o f variables with environment and genotypic correla
tions (Murlhy ot a l* , 1967? Sundaram et al.* 196O). Results 
o f  factor analysis can be interpreted as the impact o f

i

selection, According to Mur thy et a l. (1970), genotypic corre
lation matrix w ill reflect the impact o f solo et ion while, 
the environment correlation matrix w ill not undergg changes 
under selection. Ihus the differences among tba factor 
loadings can be attributed to the changes in genetic association 
o f the characters, ihe differences in the factor solutions o f 
genotypic and environment correlation matrices observed in 
present study, leads to the conduction that the selection of 
o f  characters has substantial impact on factor loadings;

However, the results o f  factor analysis with genotypic corre- . 
lation leave behind certain doubts about its  validity* The
genotypic effects are fixed and correlation betwoen genotype
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and environment is  absent in the fie ld  (Kenptborne, 1957).
But there nay be go not ̂ -environment interaction, which is 
conveniently assumed absent for the estimation o f  variance 
components. As the groundnut variotes are o f bunclitype, a pa
particular habitat group, the genotypic effects need not follow

!
exact normality, and they can't be considered as a random sample

ii

from the population* Selection and breeding are found influen
cing the distribution o f genotypic effects (Murthy and'Aruna- 
cZialam, 1967). Considering a ll  these, the genotypic covariance 
estimates ©ay not be a proper estimate o f  the population 
parameters* So that, i t  may not follow Wishart's distribution. 
However, environment effects  are random and follow normal 
distribution* In the case o f  principal component analysis and 
factor analysis, the error (environment) dispersion is  treated 
as an. estimate o f  the dispersion o f the population and i t  can 
be considered as the appropriate estimate o f tto covariance 
matrix for  structural studies*

Though, the factor analysis is a powerful too l for 
exploratory analysis, i t  suffers many drawbsclts related with 
distribution, number o f  factors, method o f estimation e t c . .
Once the distributional problems are answered, the next 
question is on the fixation o f tho number o f factors needed 
to achieve a certain degree o f explanation o f the biological 
nature o f  the data* Ho definite answer exists for th is, the 
decision is  quite arbitrary, and a compromise must be estabiisbsd.
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Such an arbitrariness prsvaU.se when on© encounters with the. 
question o f  the magnitude) o f  factor loadings that imply b iolo
gical significance* Ideally, the major variables in s factor 
would show high loadings (O.SO to 0,99) and a ll  o tbs r variables 
low values (0 to 0 ,20); Ennis and Adams (1978), But in the 
present study, some o f the variables have loadings between the 
range 0,J?0 to 0,79, Such loadings may also be considered as 
significant, i f  tlie^'variable have negiigibftS loadings in other 
factors,

Cs

It Is ̂ common practice to describe the results o f factor 
analysis along with percent total variation explained by each 
factor. The earlier workers in  this f ie ld  reported that they 
had obtained few factors capable o f  explaining more than 90 
per cent o f the total variability. Often these kind o f  figures

t

were in use for interpreting the results, Murthy and Arunachalam 
(1967b) reported 100 percent, 92 percnet and 70 percent explan
ation o f variance in a factor analysis (cnetrold method) study 
with environment and genotypic correlations in sorghum.
Similar results ware reported by Murthy Gt ( 1970) and 
Sundaram et a l. (I9S0) ,  This however, seams to be unrealistic 
because, th© sum o f fin a l values o f  co^munallty expressed 
in terms o f  in it ia l values was taken as th© percentage variance 
explained by the common factors in these studies. The proportion 
o f variance explained by the factors is the aaac^a sum o f fina l 
values o f communality in terms o f  total variance. This is
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equal to tho ratio o f  the sum o f  eigen roots corresponding to 
tbo factors obtained, in  tloo final iteration to tho total 
variance« Recently, Sawant et &1, , ( 198*+) reported that, two 
factors identified for the crop trifcicale accounted for 6̂ 
per cent o f  the total variability* Kukedia o t jjI. ( 198*0

1
reported that two factors identified for sorghum accounted 
accountod for 59 per cent o f  variability. The three factors 
identified  for soyabeen found to be accounted for 51*8 per cent 
o f  variance (B&rtual et a l* , 1985). In the present study on 
groundnut, similar results were obtained. The throe factors 
identified in uplands 39 per cent o f the tota l variation 
(Table 9) .  The four factors o f rice fallows explains ^9 ,5  

per cent o f the total variation (Table 22) .

M  important feature o f  factor analysis observed in this 
study is  that the'order o f importance o f  fac&fers is  influenced 
by the number and nature o f  the variables considered, For 
instance, tho vegetative factor is  iha most important one 
in 23 variable -case o f  data B, but i t  becomes third in rank 
with the 15 variable-case, where some o f  the vegetative 
characters are not included. Thus the ranking o f  tha factors 
according to the percentage contribution o f  tho total varainces 
may sometimes lead to wrong interpretation especially, in 
b io logica l situations, whore the exact nature o f tbs variables 
w ill often be not clear. Thus i t  is  safe to consider p ll 
factors equally important, unless the experimenter has tin
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a b ility  to take subjective decisions on the importunes o f 

factors.

The covariance structure revealed through factor analysis 
have much practical u tility . The number and nature of 
causative factors influencing the diversity o f a population 
particularly, on which more intensive work can be concentrated 
may be a fie ld  o f greater interest. Factor analysis provides 
more information than correlated variables with a few number 
o f factors. Such information about the dependent structure 
o f different characters is  very useful in plant breeding• /is 
Murthy et. &L. (1970) pointed out, factor analysis procedures 
are more useful than correlation search methods in biological 
evolutioii, since the experimenter is  unlikely to have a priori 
knowledge o f causative influences, Ihiemethoci w ill help to 
provide a meaningful explanation o f the major forces responsible 
for inter- and intra-specific differentiation in plants.

The usefulness o f factor analysis in clustering the 
correlated characters is  well known. I f  fch^s^eharaoters have 
positive genotypic correlation, then one can expect e simul
taneous improvement in a ll these characters by improving any 
one o f the character In this clusters. In the present study 
ike characters grouped into factors are found to have positive 
genotypic correlation except for the reproductive factor.

The characters in a given factor with which high factor
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loadings end low commun&lltv is amenable to Change -vary easily 
duo to so loot ion as compared to one* with high factor loading 
and high comaunality (Savanth ©t s i , , 1982), Tbs percentage 
contribution o f a factor to tho commonality o f the variables 
may help to identify such variables in a factor. Tho logic is
that tins variable/ with high loading in one factor and low

!

eoiaaunality w ill have maximum contribution from that factor 
towards its  coraraunallty* The characters which are more 
amenable to change duo to selection in uplands are total 
number o f flowers produced in reproductive factory lea f area 
at harvest in vegetative factory and number o f days to 
50 percentage flowering in growth factor* The characters 
identified for rice fallows ere number o f  branches per plant 
in vegetative factory duration o f flowering in reproductive 
factory height o f main shoot at h&rfosfc in height factor and 
duration to maturity in growth factor,

^  many eases the component loadings 01* component corre
lations are interpreted as factor loadings. Often, this kind 
o f  component analysis is termed as factor analysis through 
principal component method ( Tikka and Aaawa, 1978; Saw&nth 
ej* &I. 9 1902; Kukacia et &J,., 198^) • The major axes o f  varia
tion existing in the data may be interpreted satisfactorily  by- 
looking at these loadings* Coeponent loadings after a verlmsx 
rotation yielded the samo pattern o f results as that with 
principal factor analysis in e l l  the cases considered in this 
study. But the communalifcy obtained through princippl
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component analysis is  found to be different from that through 
principal factor analysis. B&rtual et g l, (1985) reported
similar results* where the maximum likelihood solution o f! ’ '
factor analysis was compared with the results o f principal 
components*

Though factor analysis and principal component analysis 
are of with some-what similar objectives, they are substan
t ia lly  different. The latter do03not rely on any sta tistica l 
model and assumptions implied in factor analysis particularly 
to the covariance structure* Factor analysis helps to ' 
ascertain whether the model set up for the system f it s  the 
data or not* while principal component analysis examine a 
system to see what sort o f  structure i t  may have (Kendall 
e t « 1 ., 1983)« In practical sense * principal component analysis 
aims at explaining the variance o f the individual measurements, 
on the other1 hand, factor analysis explains the inter-correla
tions among the measurements. The major u tility  o f  principal 
component analysis is  its  u tility  to have a parseraoneous 
summarisation o f-t ie  data. Reprcts sreoftea found in literature 
which points out' that t o  results obtained form factor sna3ysis 
through the method o f principal components, and through any 
other methods are in agreement. This can be expected only 
when coaaunalltles are nearly equal for a ll  the variables 
(Rao, 1955). But even with large differences among commona
l i t ie s ,  similar pattern o f results are observed in this study.
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This supports the remark by Chatfield and Collines ( 1980) that 
co general rule can be given for a reasonable agreement o f 
the results with the two procedures. Principal factor analysis 
carries with i t  the flavor o f  principal component analysis i v  

intended to explain the variation in tl̂ e standardised scores 
and so such cot so powerful in explaining the correlations 
among characters compared to canaonieal factor analysis 
(Rao, 1955).

The genetic distance among the genotypes with respect to 
the 15 characters are not found In agreement under both 
environments. This may be explained on the ground that certain 
genotypesperfosmed better in one environment than the other.
In sta tistica l terms, there may exist certain get©type-environ
ment Interaction. This togatk&r with the sampling variation 
o f the sta tistic  cause is  the cause o f variations in genetic 
distance. Because o f such a dissimilarity in  genetic distance, 
the clusters formed for the two environments are not found in 
agreement.

The variables contributing maximum towards genetic diver
gence are observed to be the stusa in both environments In the 
15 varisble-study. They are leaf area at harvest, haulm yield, 
and plant height on 50th day. But this order o f improtance gets 
disturbed whan a ll  the variables are considered. For instanC3 , 
the chi a* actor hundred pod weight gets prior importance wlnn ail 
characters as© considered, while i t  has only l i t  lie importance
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with tbs 1? vsrlabla -  study. This cells for the neocl for an 
appropriate variable selection procedure in discriminant 
analysis. Tie stepwise discriminant analysis may yield better 
results (Stepwise discriminant analysis; Jennrich, 1977)•

In discriminant analysis, prior importance is given to 
those characters which are most effective in differentiating 
the genotypes, in the sense that these characters maximise 
the between variation, making the within variation minimum.
The inter-relationships o f the ^characters are not considered 
in this analysis, which limits its  usefulness in plant breeding 
programmes, where the observed characters are some convenient 
measurable components o f yield  potentiality and other such 
economic traits.

The positions o f varieties obtained from the canonical 
analysis diagram almost agree to the nearness o f  varieties 
exhibhited by the dendrogram. The contiguous varieties 
are grouped into clusters.quite intuitively. However, no 
attempt was made to optimise the number o f clusters through 
dendrogram. The clusters obtained by the sudden clumping 
o f spliting levels and the one obtained by average coefficient 
of variations are almost similar.
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6 0 H M A n

The u tility  o f  multivariate analysis in  measuring the 
degree o f divergence between biological population end in 
assessing the relative contribution o f various characters 
towards total divergence has been observed by several 
workers, A knowlege o f tbs relationship be tweon yield  and its  
component characters w ill bo o f  much use in plant breeding 
programmes. In recent years plant breeders have realised 
that selection depending upon the yiCLd alone need not bo 
the most e ffic ien t means to produce lines with improved 
performance. So , identification o f  characters towards genetic 
differentiation is  o f  utmost concern to a plant breeder,

nscrlminant analysis, principal component analysis and 
factor analysis are multivariate methods which opened new 
vistas in the fie ld  o f  applied research, especially in biolo
g ica l and social sciences, Hscrimlnant analysis is  a raothocl 
to obtain information on the diversity in a population, princi
pal component analysis is  designed to account for the. total 
variation optimally with tho least number o f principal compo
nents, while factor analysis is  used to explain the inter
relationships 'among the variables optimally in  terms o f  a few

i

common factors as possible.

Though, the above multivariate techniques have specified
i

objectives, their appropriate use in tho f ie ld  o f applied
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rose arch turns d ifficu lt  for savers! reasons, end hence the 
comparison o f the methods w ill bo o f interest. These methods 
w6re tried  with a data generated from a plant breeding tria l 
on 62 bunch type varieties o f groundnut conducted in two 
environments v is . , uplands and rice fallows.

/dialysis o f dispersion using Wilk1 s lambda criterion 
revealed significant differences among the varieties for the 
aggregate o f  30 characters under study. AXL these characters, 
©xcept plant spread on 50th day, showed significant varietal 
differences* This character is not found to satisfy the 
additivity assumption o f AI10VA. However, thjse variables 
which are linearly dependent with the other variables, and the 
ratio o f variables that haj/e already been considered were 
discarded from the variable dimension, leaving 23 variables.
In order to obtain & genotypic correlation matrix with non- 
negative definite form, eight no re variables were discarded.

Principal factor analysis was performed to resolve the 
variables into a lesser number o f factors. The analysis 
revealed that three factors are mainly responsible for the 
genetic differentiation in uplands. These factors were named 
ps vegetative, reproductive and growth factors in accordance 
to the nature o f the dominant characters in oech factor. Tbs 
same factors were found working in rice fallows. In addition 
to these, another factor related to the height of the plant 
was also found working there. The characters which are more 
amenable to change due to selection were found out for each
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factor undsr the two environments. Leaf area at harvest, 

total number o f flowers produced and number o f  days to 50 
percentage flowering are ttea characters which come under 
vegetative, reproductive and growth factors in uplands respect
ively. The characters obtained for rice fallows were number 
o f  branches per plant, duration o f  flowering end chration to 
maturity. The character identified for selection in the 
height factor in rice fallows was height o f main stoot at 
harvest. Pod yield per plant was also found contributing 
to the reproductive factor in both the envvtronmsnts. Tbs 
order o f in^ortsnce o f factors ware found varying according to 
the number and nature o f variables cousictered forth© analysis.

The results obtained whan principal component analysis
employed to estimate factor loaning© were observed to be

\

almost o f  the same pattern with that o f  principal factor 
analysis. This reveals that insplte o f shortcomings o f each 
method, conclusions obtained from their application wore 
valid in the context o f this study. However, a generalisation 
is  hardly possible in this regard.

Tho factor loadings obtained with ge&otypic end environ
ment correlations were markedly different. This is  due to 
the fact that selection had already been operated in the 
population. Factor analysis with genotypic correlation matrix 
gave different loading pattern for variables under the two 
environments, while with environment correlation matrix the seen 
characters were clustered into factors. So, the environment



120
i

correlation matrix is  found to be the appropria.ie estimate o f 
correlation matrix for interdependent analytical studies,

A comparison o f tie results o f factor enalsysis end 
discriminant analysis shown the re liab ility  o f factor 
analysis over discriminant analyse in  isolating the characters 
towards genetic differentiation.

Generic distance among the varieties based on 15 characters
2were computed using Me halo no bis h and the varieties were 

arranged according to the magnitude o f divergence. The 
varieties were plotted against the two canonical axis and the 
contiguous points were grouped together intuitively , A 

heirarchiesl classification  with weighted average link method 
was tried and dendrograms were drawn. Good similarity was 
observed for clusters o f genotypes by these two methods. The 
genetic distance among varieties were different, in tbs two 
environments. This may be due to the presence o f  genotype- 
on vlrorment interaction.
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Stat. Assoô  31: 518-528.

Goodman, M.M. (1968)®* The races o f msizsj I I . Ueo o f
multivariate analysis o f  variance to measure morphological 
sim ilarity .: Crop Sol, §t 693- 698.

Gordon, A.D, (1981). Classification - ibtioKraohs on Applied 
Probability and Statistics. Chapman ana Hall.

Gufetman, L. (1956). ’ Best possible * systematic estimates 
o f  communaliUes. gsycbometrlka. 273-265.

Harman, H.H. (1967). fodern Factor Analysis. university o f 
o f  Chicago Press, Chicago.

f 1
Harman, H.H. end 1)ones, ,W.H* ( 1966) .  Factor analysis by

minimising reel duels. (iMHiERSJ. Fgychoaa trike. 31t331-68.mS
Holland, D.A. (1969). Component analysis} en Introduction to 

the interpretation o f  the date. Bast. Agric. 5*151-16**.

Holzin^sr, K.J. and Hansen, H.H. (19**-1). Factor Analysis.' 
University o f  Chicago press, Chicago.

' r

Hotelling, H. (1931)V. 3?he generalization o f  student’ s ratio. 
Arm. Math. Stat. | (3): 360-378,

&Hotelling, H. (1933) . Analysis o f  complex o f  s ta tistica l 
variables into principal components. £ . Eauc. psyebol.

‘ g+(6): Vl7-W*1.

Jein, A.K. et aj..' ( 1981) ,  Genetic divergence in  Unger m illet. 
Indian J. GeneJb. £1(3)s 3^6-3^.

Jetaska, D.S. ana panoda, K.8. (1963). Genetic divergence in 
wheat. Indian J . Genet. |3(1): 63- 65 .

Jennrich, (1977); Step-wise discriminant analysis. In
fetethQjjs. qI  Ijjtdtal Coap.uter. Vol. 3 .

Ed. Enslein, K? flalsdsoa, A. end Wllf, U.S. John Wiley 
and Sons, Inc. Hew lork.

Ohonson, H.U.; Robinson, H.F. end Comstock, R.R. (1955),
Genotypic phenotypic correlations in soyabean end their 
importance in  selection. Asron. j .  kgs **77- ^ 3.

JlndaXj S.K. end Gupta, B.S. (1985). Genetic divergence in 
fodder cowpeb. Indian J. M t±q .  Sol. 550) s 1-3



V

florookog* K.G, (1967). Some contributions to maximum l iv e l i 
hood factor analysis, P_gyehomBtrlks._ 32j Mf3-U82,

'i
Joreskbg, K.G. (1970). A general method ofor analysis o f  

covariance structures. Bione trike. |>7t 239- 251. '

*Joroskog, K.G. (1973). Analysis o f covariance structure.
In Multivariate Analysis III . Kd. P.B.KriBtauaiah.
Academic Press, Hew York;.

Joraskog, K.G. ' (1977). Factor analysis by least-squares and 
masiraum-llkaiihood methods. In Mathematical s'&fctfaods for 
itLaitcl Computers. Vol. 3. £d. Ensleln, K; Ralston, A. 
and W llf, H.s. John Wiley end Sons t Inc. Hew york*

Joreskog, K.G. and Goldberg©r, A«S. 0972). Factor analysis
by generalized least.squares, psychocc trike. 37* j3p

Kaiser, H.F. (1958)? £h$ varlmex criterion for analytic 
. rotation in factor analysis. PsychogetgHca. 3Qt 1- 1M-.

M W

Kaiser, H.F. and Caffrey, <3. (1985)- Alpha factor analysis, 
psychonetrika, 39.: 1-l*f.

KamboJ, B.K, and flani, B.C. (1983). Genetic divergence in 
trifcicsle, Indlsn J. Genet. 173-179*

Kemp thorn© , 0. 0957). &1 introduction ta Genetic Statistics- 
John Wil*y snd Sons Ine* Bevr York,

Kendall, M,G, ( 1988) .  Multim&gM Analysis. G riffin , london.
Kendall, M.G? Stuart, A. and Ord, J,K. (1983). T*g Advanced

TMory o f  Statistics . Vol. 3. (ifctn ©tin.), G riffin , london.
'i

■ Krsenowski, (1983). distance be te e n  populations using nixed, 
continuous and ester/sorlcsl variables, BIcm©tr±lce.
70(1)j 235-2^3.

Kukedis, M.V. ©£ b£, ( 198*1-). Factor analysis in CGrghum for 
forage yield, Indian, J. Auric. » c i . & ( 1 1 ) i  I001- I 00*f.

lawley, D.H. 0 9 !# ) .  Sects o f  significants for the latent
roots o f  covariance and correlation matrices * Blometrlka. 
lj;3? 128*136.,

lawley, h.H. and Maxwell, /*.£. ( 19®3) .  Facttqff Analys^y as a
g.tet js t ica l tlx.d. Buttcruorth, loncon. -pp. 177. ~

Kak&j&n, R.K. e& aj,. ( 1981) ,  Principal component analysis in 
3ot33 late maturity rice varieties, Incdgm j  . Auric* so l. 5KDf 9-12.,



v i

Mahalenobis, p.C. (1936). On the generalised distance in 
statistics . Proc. a_tl. Inst. 3&L, India 2(1)« if9-55,

Martin, H.G. ana Eaves, L.J. (1977). The genetlcsl analysis 
o f  covariance structure. Heredity. 3S(1): 79-895.

Maxwell, A.E. (1977). Mu3.tivarie.te Analysis In Behavioural 
Research. Chapman end Hail, london.

2McDonald, R.P. (1970). The theoretical foundations o f  princi
pal,factor analysis, canonical factor analysis and alpha 
factor analysis. Brit. J. Math. Stat. Psychol. §3(1)** 1-21,

Miller, D.A.: Williams, J.C.t Robinson, H.F. ©nd Comstock, R.E, 
(1956). Estimate o f  genotypic and environment variances 
and covariances in  upland cotton and their implication in 
eolation. Aaron. 350: 126-131.

1

Murthy, B.R. end Arunachnlam, 7. ( 1965) ,  Tha nature o f  diver
gence in relation to breeding system in soma crop 
plants* Indian Genet. §6 : 188-198.

Murthy, B.R. and Arun&chalsm, V. (1967a). Computer program 
for some problems in  biometrical genetics 1 . Use o f 
Mahalanobis D in classificatory problems. Indian J.
Genet. 22(1): 60-67.

p

Murthy, B.R. and /irunachalam, V. (1967 b). Factor analysis o f 
diversity in  the genus sorghum. Indian J. Genet. 2£:123- 35.

Kurfcby, B.R, (1970). Factor analysis in relation to
breading system. Genetics. ^1(1): 179-189.

Hares in ghtni, V.G. et e3.. (1978). Genetic divergence in
peas. Indian *L. Genet. 3§(3): 375-379.

Hagcbhushanam et ©1. ( 1982) .  Character association in path
analysis in erect genotypes o f groundnut.( Arachis hyppgsea 1 ) 
Andra Agr^e. §9( 1)*1-5.

pesrson, K. (1901). On lines end planes o f closest f i t  to
systems o f points in space, pM l. Hag. 8e r .6 . 2 ( 1 1 ) : 559- 72 ,

peter, K.V. and Rsl, B. (1976). Genetic divergence in tomato. 
Indian J . Genet. 36(3): 379-383.

Pushkaran, K. (1983). Genetic resources utilization  and bio
metric analysis in groundnut (Arachls ^^Qgaea.L.). 
Unpublished Ph. D. thesis submitted to Kerala Agricultural 
University.



v l i

Rao, A.V. et s i. (1981). Gone tie divergent among some
brown plant hopper resistant rice varieties. Indian J. 
Genet. ^1(2)* 179-185.

*
Rao, C.R. (19W • Tbs utilisation of multiple measurer&nfcs 

in problems of biological classification. 0. Roy.
Otari. 0£G,(B). 1&(2)« 159-203.

Rao, C.R. £1952). Advanced Statistical Methods in Bio met lie  
Research. John Wiley and Sons. Inc. new loi'kb

Rao, C.R. (1955). Bstimatftdn and test of significance in 
factor analysis. PajLcfamae.trlka. |a(2)r 93- 1 1 1 ,

Rao* C.R. '(196*0 use end into s$ rotation of prinoipal
components analysis in applied research, sankhvaf A). 
g£: 329-358.

Rao, C.R. (197j) .  linear Statistical Info re nee end its  /impli
cations. Wiley Eastern ltd. Row Reiki; ■

Rao, V.R. e£ £1.(1960). Multivariate analysis o f genetic
divergence in sunflower. Indian j .  Genet. i*Q(1)t 73-85.

Ratho, S.S. (I981*). Genetic divergence in scented varieties ■ 
o f rice. Indian il. M r i c . Sci. 5k(9): 690-701.

Ravindrsn, T.S. and Appdura, R. ( 196^). Genotic divergence 
and lietrosis in pearl mi Hot. Indian «T. Aaric. Sci.
gt(IO): 888-693- —

Reddy, C.R. and Reddy, F.R. (1978). Heritebility, genetic a 
advance and character association in groundnut.
Andra Aggie. £. 26: 9-12

Reddy, C.R. and Reddy* P.R. ( 1982). Selection indices for
yield in groundnut. Andra Aarlc. J, 20 : 99-103

■■

Roy* S.ir. end Gnauadesiksn (1959). Some contribution to 
AROVA in one or more dimension 1. .Ann. Math. Stat.
3g: 30b-317. * -----

Ssngha, A.S. (1973). Genetic diversity in groundnut.Madras M rlc. 1360- 1367.

Sspca, R.L. (198**). Factor analysis for plant gentle 
evaluators* (Abstract of papers)* £. in dsn Soc.
£ e ? X c .  Stafc. 26(3)s 139.



v i i i

Sawanth, A.R. et ©1. (1982). Factor analysis in ninety
diversified strains o f  tr it ice le . Indian J. Agric.
Sol. : 209-211.

j

Seal, L.H. O 96M-). Multivariate Siiatlcsl Analysis for 
Biologists. Butler and Tonner Ltd.

Sliukla, D. and Dua, P.P. ( 1983) .  Genetic divergence in 
pearl millet for fodefer attributes. Indian J.. Aerie, 
S ci. 53(1) ? 12-1U-.

Sidliu, A,S. and Brar, J.S. (1985). Genetic divergence and 
hybrid performance in water rod ion. Indian J, Aerie.
Sci. 55(7), r V59-^1.

Sing, A. and Srivastava, A.N. (1978). Genetic diversity in 
relation to yield and its  components in caster.
Indian J.. Agric. Sci. U8(1)': 25-28.

Sing, D. et a l . : (1980). Genetic diversity for som quantita
tive characters in barley. Indian o_. Genet, i+bj 391-5.

singhi A. and Singh, B.N. (1976). Genetic divergence in 
c h il l i .  Indian J. Genet. 36(3) : ^5-^30.

Singh, B.B. (1973). Factor analysis in Gossyplum hlrsutum L. 
Madras Agric. 0., 60( s 1535-1539-

1 ■ ,

Singh, D. ( 1981) .  The relative importance o f characters
affecting genetic diversity. Indian J. Genet. Itl:237-^5.

* Spearmen, C. (I90M-). General intelligence objectively
determined and measnfreel. Amsr. J. Psychol. 15* 201-293.

Sundarsm, A. et. a l. ( 1980) .  Factor analysis in cow pea.
Indian J. Agric. S ci. 5Q(3): 216-218.

Takeuchi, K.: Yanoi, H.: ©nd Mukherjee, 'B.N. ( 1983)., The
Fundamentals o f Multivariate Analysis. Wiley, New Delhi.

i

Tatsuoka, (1971). Applied Multivariate Analysis. John 
Wiley and Sons. Inc, New York.

Thangavelu, M.S. and Ra j asekharan, S. (1980). Genetic 
divergence :in sesamum (Sesamum inc&eua L. ) .  Mfidyfls 
Agric. J. ,;ZQ: 211-213. -----

Thurstone, L.LO (1931)®. Multiple factor analysis.
Psychol. Rev. 3g : k0 6 -k2 ? ,

Thurstone, L.L. (19^7). Multiple Factor Analysis.
Chicago University Press., Chicago.



Is

Tikka, 5, B,S, and As&wa, B.H. (1978), Factor analysis in 
len til. In clan J. Agrlo, . S ci. k§: 6̂ f 3-6^6,

Wallace» t ,T. and Bader, U.S. (1967)^. Factor analysis in 
Borpbc&stric traits of tin house mouse. Syct. Zool.
16! 1k1*—1*v8.

Walton, P.D. (1972). Factor analysis o f  y ield  in spring 
wheat ( Iritisua acstivara L). Proa S ci. 12: 731-733.

Welch* B .i. (1939). hots on discriminant functions.
31ora£trik&. 31 j 218.

Williams, U.S. (1979). £ synthetic basis for a comprehensive
factor analysis theory. Biometrics. 3g: 719-733.

Williamson, C,J. snd K illck, B.J. (1978), Hultivariats
methods as an aid in identifying Em  .ampla X £. nrMajnsis 
hybrids from maternal-type offspring. _ He. realty. M : 215-2^.

**&lks, S .S . (1932),. Certain generalization in analysis of 
variance. Dioreetrika. 25*ty?1 ,

*Wishart» J. (1928), The generalized product moment distribution 
in samples from e normal multivariate population.

TTadava et a l. ( 1980) .  Association o f yield  and its  components 
in sesame. Xadiaq J. y^rie. Bel. :317-319-

* original not seen.



- Q p p m o



A P P E NDI X BETWEEN C OR R EL AT I ON MA T RI X DATA A

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7

1 - . 1 6 3 0 . 0 3 1 - . 0 3  0 • 0 . 04  1 0 , 1 0 3 0 .. 1 0 9 0 , 0 6 2 — . 0 0 6 0 . 7 4 8 0 . 6 2 2 0 ,. 4 4 4 0 . 3 2 0 _ 2 2 3 0 , 1 0 2 0 , 1 2  0 0 . 1 5 2
2 . 1 6 3 -  . 0 6 5 , 0 7 3 0 .. 0 6 7 0 ,, 1 8 3 0 . 1 8 2 . 2 4 4 . 3 3 2 - . 2 5 7 -  ,, 0 0 9 0 .. 1 0 0 -  .. 2-95 0 .. 3 2 7 0 . 0 4 4 -  .2 6  1 0 . 2 7 3
3 0 , 0 3  1 -  . 0 6 5 0 . 9 0  1 0 . 6 2 5 - . 0 0 3 0 .. 0 0 7 0 . 1 9 9 - . 0 3 3 ' -  . 1 1 2 - , 1 5 9 -  .. 0 3 0 -  . 1 1 8 0 ., 0 7 7 0 , 3 4 7 0 ., 1 3 7 0 . 6 4 6
4 . 0 3 0 -  . 0 7 S 0 . 9 0 1 0 . 5 9 2 0 2 4 0 18 0 . 3 5 7 0 . 0 5 3 - . 1 5 6 . 3 1 1 0 . 0 1 3 -  ,1 9 1 0 . 1 0 0 0 . 2 98 0 . 1 00 0 . 7 25
S 0 .. 0 4  1 0 . 0 6 7 0 . 6 2 5 0 .. 5 9 2 0 .. 4  28 0 ,, 4 4  1 0 , n  t  *3. 4/  i t f  C- 0 . 0 4 5 - . 1 4 0 - . 1 7 8 -  .1 9 6 0 .. 0 8 7 0 .. 1 2  1 o . 2. 3 1 0 .0 6 0 n . 5 4 7

6 0 . 1 0 3 0 . 18 3 -  . 0 0 8 . 0 2 4 0 . 4 2 8 0 . 9 95 0 . 2 2 3 . 0 5 5 0 , 1 0 3 -  . 0 3 2 1 7 4 0 . 2 7 6  - . 0 3 1 . 0 1 0 - . 0 1 3 0 . 0 7 0
7 0 . 1 0 9 0 . 1 8 2 0 . 0 0 7 - . 0 1 8 0 . 4 4 1 0 . 9 9 5 0 .. 2 3 6 - . 0 4 2 0 .. 1 1 2 - . 0 3 2 .  - . 1 7 5 0 .. 2 8 5  - . 0 2 9  - . 0 1 3 - . 0 3 3 0 . 0 8 2
8 0 . 0 6 2 -  . 2 4 4 0 . 1 9 9 0 , 3 5 7 0 . 2 2 2 0 . 2 2 3 0 . 2 3 6 0 . 4 7  2 0 .. 1 7  2 -  . 4 9 9  - . 0 7 5 0 .. 2 0 2  - . 2 4 8  - . 1 2 4 -  . 0 5 5 0 . 2 3  7
9 -  . 0 0 6 - . 3 3 2 -  . 0 3 3 0 .. 0 5 8 0 . 0 4 5 - , 0 5 5 - . 0 4 2 0 . 4 72 0 .0 4 7 - . 3 4 4  - T O T■ j - t i 0 . 1 7 9  - . 0 2 7  - . 0 6 8 0 . 0 5 4 -  . 0 2 9
1 0 0 . 7 4 8 -  .  2 5 7 - . 1 1 2 . 1 5 6 - . 1 4 0 0 . 1 03 0 . 1 1 2 0 . 17 2 0 .. 0 4 7 0 . 7 1 4  0 , 4 3  3 0 , 4 7 4  - . 5 8 0  - . 3 3 9 0 . 2 0 0 -  . 0 4 2

1 1 0 . 6 2 2 -  . 0 0 9 - . 1 5 9 - . 3 1 1 - 1 7 8  - 0 3 2 -  . 03  2 -  . 4 99 - . 3 4 4 0 . 7 1 4 0 4 3 8 0 . 2 5 3 3 3  3 - 1 7 5 0 1 87 - . 1 4 5
1 2 0 . 4 4 4 0 . 1 o o ' - . 0 3 0 0 . 0 1 3 - 1 9 6  - 1 7 4 - . 1 7 5 -  . 0 7 5 - . 2 3 7 0 , 4 3 3 0 4 3 8 - . 4 8 2  - 1 9 3  - 1 7 4 0 0 0 8 0 . 1 3 4
1 3 0 . 3 2 0 -  . 2 9 5 - . 1 1 8 - . 1 9 1 0 0 8 7  0 2 7 6 0 . 2 8 5 0 . 2 0 2 0 . 1 7 9 0 . 4 7 4 0 2 5  3 - 4 8 2 - 3 12 - 0 7 9 O 1 0 5 - . 1 4 6
1 4 -  . 2 2 3 0 . 3 2 7 0 . ' 077 0 . 1 0 0 0 1 2  1 - 0 3  1 -  . 0 2 9 - . 2 4 8 -  . 0 2 7 - . 5 8 0 - 3 3 3  - 1 93 - . 3 1 2 0 6 6 8 - 3 3  1 0 . 1 5 5
1 5 0 . 1 0 2 0 . 0 4 4 0 . 3 4 7 0 . 2 9 8 0 23  1 - 0 1 0 - . 0 1 3 - . 1 2 4 -  . 0 6 3 -  . 3 3 9 - 1 7 5  - 1 7 4 -  . 0 7 9  0 6 6  8 0 0 0  9 0 . 2 9 9

1 6 0 . 1 2 0 - . 2 6 1 0 . 1 3 7 0 . 1 0 0 0 . 0 6 0 0 1 3 - . 0 3 3 _ 05  5 0 0 5 4 0 . 2 0 0 O 1 8 7 0 0 0 8 0 1 0 6 3 3  1 0 0 0  9 0 0 6 0
1 7 0 . 1 5 2 0,. 2 7 3 0 . 6 4 6 0 . 7 2 5 - 0 . 5 4 7 0 0 7 0 0 . 0 8 2 0 2 3 7 - 0 2 9 r - 0 4 2 1 4 5 0 1 3 4 - 1 4 6 0 1 5 5 0 2 9 9 0 0 6 0
1 S 0 . 0 7 4 - . 1 5 6 0 . 3 5 6 0 . 4 3 4 0 . 2 5 7 - 1 6 7 - . 1 5 1 0 2 4 0 0 1 3 3 0 . 1 4 9 - 0 2 7 0 0 6  7 0 0 0 3 - 2 2 0 - 0 8 6 0 1 9 6 0 3 9 4
1 9 0 . 2 2 5 - . 1 1 9 0 . 3 8 8 0 . 4 7 9 0 . 22  9 - 1 2 0 - . 1 1 7 0 1 3 9 o 0 1 6 0 . 0 6 9 - 0 16 0 0 4 4 0 0 7 0 0 0 4 7 0 23  1 0 0 4 3 0 4 3  4
2 0 -  . 2 2 1 0 . 4 9 9 -  . 2 4 2 -  . 2 8 4 ■ -  . 0 4 8 0 1 6 3 0 . 1 6 0 - 26  1 - 1 5 5 - . 3 8 1 - 1 0 7 - 2 7 3 - 06  5 0 5 .1 1 0 1 8 8 “ 3 2 8 - 1 3 4

2 1 - . 1 1 4 0 . 4 7 7 0 . 0 1 1 -  . 0 5 0 0 . 1 2  2 0 2 46 0 . 2 3 5 05  2 2 3 3 - . 2 2 3 1 3 1 2 3 0 0 0 2 0 0 2 2 0 0 09  9 2 1 4 0 1 4 8
2 2 0 . 0 7 9 -  . 0 7 9 0 . 8 6 2 0 . 9 3 1 0 . 6 6 0 0 0 8 6 0 . 0 8 9 0 3 9 5 0 0 6 4 -  . 0 4 4 - 2 4 3 0 3 5 - 0 3 4 0 0 1 3 0 2 3 4 0 1 1 9 0 7 0 3
23 0 . 0 4 7 -  . 0 0 3 0 . 7 8 5 0 . S 3 S 0 . 7 1 0 0 1 6 7 0 . 16 9 0 32 7 0 0 7 5 - . 1 1 2 - 25  1 - 1 1 8 _ 0 03 0 15 1 0 2 3 3 0 0 4 5 0 6 6  8
24 0 . 1 1 3 0 . 0 9 3 0 . 17  3 0 . 1 7 2 0 . 3 8 3 0 8 4 4 0 . 8 3 6 0 3 6 7 0 0 0 7 0 . 1 2 1 - 1 0 4 - *■> 1 T  -L A, 0 3 1 0 - 0 4  5 - 0 0 6 - 0 2 7 0 1 9 5
25 0 . 1 0 9 0 . 1 3 1 0 . 1 6 8 0 . 1 6 8 0 . 4 0 S 0 8 8 2 0 . 8 7 5 0 3 5 4 - 0 1 1 0 . 1 1 0 - 1 0 9 - 19 2 0 &  7 / - 0 3 3 0 0 0 1 - 0 0 2 0 1 8 2

26 -  . 17 4 0 . 9 7 3 0 . 0 2 5 0 . 0 1 4 0 . 14  5 0 1 6 2 0 . 16 2 _ 1 8 0 2 7 5 -  . 2 9 2 _ 0 7 5 0 0 3 2 _ 2 6 7 0 3 5 6 0 0 9 0 _ 2 3 0 0 3 3 3
2 7 0 . 3 3 2 0 . 0 9 2 0 . 0 0 8 -  . 0 5 6 -  . 0 2 3 0 0 1 6 0 . 0 2 0 0 0 0 2 - 0 4 6 0 . 1 1 6 0 0 4 3 0 23  1 - 171 - 0 3  1 - 0 2 8 0 0 4 6 0 0 5  1
28 -  . 2 9 7 0 . 0 1 4 0 . 1 3 9 0 . 1 1 S 0 . O 3 S - 2 0 0 -  . 2 0 7 - 1 5 4 - 0 8  2 -  . 19  2 - 0 3  1 0 0 6 4 - 2 4 8 0 0 0 5 0 0 3 7 0 ' 2 0 4 - 0 2 5
2 9 0 . 9 3 7 - . 2 0 5 0 . 0 3 7 -  . 0 0 6 0 . 0 6 8 0 1 3 0 0 . 1 3 4 0 0 8 5 0 0 1 6 0 . 7 5 0 0 6 2 9 0 3 5 0 0 4 1’2 - 2 1 1 0 1 3 0 0 0 9  7 0 1 5 1
30 0 . 9 3 6 -  . 2 0 3 0 . 0 7 0 0 . 0 0 2 0 . 0 6 9 0 0 9  2 0 . 0 9 0 0 03  0 0 0 2 5 0 . 7 2 4 0 6 1 5 0 4 24 Cl 2 9 5 - 2 8 2 0 0 9  6 0 4 4 2 0 16 2



1 © 1 9 2 0 2 1 2 2 23 24 25 26 2 7 28 2 9 3 0 SD

1 0 . 0 7 4 0 . 2 2 5 -  . 2 2 1 . 1 1 4 0 . 0 7 9 0 .. 0 4 7 0 .. 1 1 3 0 .. 1 0 9 . 1 7 4 0 .. 3 3 2 2 9 7 0 . 9 3 7 0 . 9 3 6 7 . 7 3 7 2
2 - . 1 5 6 ' - . 1 1 9 0 . 4 9 9 0 .. 4 7 7 -  . 0 7 9 0 0 3 0 . 09  3 0 . 1 3 1 0 . 9 73 0 .■ 09 2 0 . 0 1 4 -  . 2 0 5 -  . 2 0 3 2 3 . 0 1 1 2
3 0 . 3 5 6 0 . 3 3 8 - . 2 4 2 0 . 0 1 1 0 . 8 6 2 0 .. 7 3 5 0 ., 1 7 3 0 . 1 6 3 0 .. 0 2 5 0 . 0 08 0 . 1 3 9 0 . 0 3 7 0 . 0 7 0 1 . 9 5 3 2
4 • 0 . 4 3 4 0 . 4 7 9 -  . 2 8 4 -  ,. 0 5 0 0 . 9 3 1 0 . 8 3  8 0 . 1 7 2 0 . 1 6 8 0 . 0 14 0 5 6 0 . 1 1 8 -  . 0 0 6 0 . 0 0 2 4 . 3 8 5 1
5 0 . 2 5 7 0 . 2 2 9 -  . 0 4 8 0 ,. 1 2 2 0 . 6 6 0 0 ., 7 1 0 0 ,, 3 8  3 0 . 4 0 8 0 . 1 4 5 0 2 3 0 . 0 3 8 0 . 0 6 8 0 . 0 6 9 2 1 . 7 0 6 3

6 -  . 1 6 7 - . 1 2 0 0 . 16 3 0 ., 2 4  6 0 . 0 8 6 0 . 1 6 7 0 , 8 4 4 0 . 8 8 2 0 ,. 1 6 2 0 . 0 16 _ 2 0 0 0 . 13 0 0 . 0 9 2 %1 2 6 1 . 1 9 2 0
7 - . 1 5 1 - . 1 1 7 0 . 1 6 0 0 ,, 2  35 0 , 0 8 9 0 . 1 6 9 0 .. 3 3 6 0 , 8 7 5 0 .. 1 6  2 0 .. 0 2 0 2 0 7 0 . 1 3 4 0 . 0 9 0 2 . 0 8 8 3
□ 0 . 2 4 0 0 . 1 3 9 - . 2 6 1 -  .. 0 5 2 0 . 3 9 5 0 .. 3 2 7 0 .. 3 6 7 0 .. 3 5 4 . 1 8 0 0 .. 0 0  2- 1 5 4 0 . 0 8 5 0 . 0 3 0 4 2 . 6 1 8 3
9 0 . 13 3 0 . 0 1 6 -  ] 156 -  ,. 2 3 3 0 . 0 6 4 0 .. 0 7 5 0 ., 0 0 7 0 1  1 . 2 75 -  .. 0 4 6 . 0 8 2 0 . 0 1 6 ' 0 . 0 2 5 1 7 . 0 0 7 4
1 0 0 . 1 4 9 0 . 0 6 9 - . 3 8 1 . 2 2 3 -  . 0 4 4 1 1 2 0 . 1 2  1 0 . 1 1 0 . 2 9 2 0 ., 1 1 6 19 2 0 . 7 5 0 0 . 7 2 4 9 . 3 5 3 0

1 1 -  . 0 2 7 - . 0 1 6 -  . 107 _ . 1 3  1 -  . 2 4 3 _ . 2 5  1 _ , 1 0 4 _ 1 0 9 _ . 0 7 5 p .. 0 4 3 _ . 0 8  1 0 . 6 2 9 0 . 6 1 5 9 . 4 2 2 1
1 2 0 . 0 6 7 0 . 0 4 4 - . 2 7 2 -  . 2 3 0 - . 0 3 5 -  , 1 1 S -  ,, 2 1 2 19 2 0 .. 0 3 2 0 ,, 2 8  1 0 . 0 6 4 0 . 3 5 0 0 . 4 2 4 1 . 6 3 3 6
1 3 0 . 0 0 3 0 . 0 7 0 - . 0 6 5 0 .. 0 2 0 -  . 0 3 4 -  ,. 0 0  3 0 ,, 3 1 0 o . *■* *7 *7t* l t - . 2.6 7 , 1 7  1 , 2 4 3 0 . 4 1 2 0 . 2 9 5 3 4 4 7 2
1 4 -  . 2 2 0 0 . 0 4 7 0 . 5 1 1 0 . 2 2 0 0 . 0 1 3 0 . 15 1 -  ,. 0 4 5 . 0 3  3 0 . 3 5 6 - . 0 3  1 0 .. 0 0 5 - . 2 1 1 - . 2 8 2  ̂ 3 0 . 4 5 2 8
1 5 - . 0 3 6 0 . 23.1 0 . 1 8 8 0 .. 0 9 9 0 . 2 3 4 0 .. 2  33 . 0  06 0 .. 0 0 1 0 .. 0 9 0 . 0  28 0 ., 0 3 7 0 . 1 3 0 0 . 0 9 6 9 . 1 0 9  2

1 6 0 . 1 9 6 0 . 0 4 8 -  . 3 2 8 2 1 4 0 . 1 1 9 0 . 0 4 5 _ . 0  27 _ . 0 0 2 _ . 2 3 0 0 . 0 4 6 0 . 20  4 0 . 0 9 7 0 . 4 4 2 1 1 . 9 5  2 3
1 7 0 . 3 9 4 0 . 4 8 4 - . 1 3 4 0 . 1 4 8 0 . 7 0 3 ' 0 .. 6 6 8 0 . 1 9 5 0 . 1 8 2 0 .. 3 3 8 0 .. 0 5  1 , 0 2 5 0 . 1 5 1 0 . 16 2 4 6 . 2 4 3 5
1 8 0 . 4 8 3 -  . 5 9 5 3 2 6 0 . 3 8 7 0 . 27 3 1 6 6 135 . 0  89 . 1 0 4 0 2 3 0 . 1 1 0 0 . 1 OS 3 . 2 4 4 8
1 9 0 . 4 8 3 -  . 3 8 7 1 3 6 0 . 4 3 7 0 ,. 4 0 7 . 0 2 3 - , 0  39 - . 0 6 9 - 12  3 _ . 0 7 0 0 . 2 7 7 0 . 2 1 0 1 0 . 3 7 3 3
2 0 -  . 5 9 5 -  . 3 8 7 0 . 5 1 4 -  . ' 26 0 1 1 3 0 . i l l 0 . 1 2 4 0 .. 5 0  1 0 . 00  3 0 4 4 -  . 2 2 2 -  . 2 9 2 1 1 . 8 4 4 3

2 1 - . 3 2 6 - . 1 3 6 0 . 5 1 4 0 . 0 0 2 0 ,. 1 3 5 0 . 3  4 3 0 . 3 4 4 0 . 5 0 3 0 . 0 2  1 —. 0 3  7 -  . 1 2  0 - . 1 8 3 6 . 3 2 3 9
2 2 0 . 3 3 7 0 . 4 3 7 -  . 2 6 0 0 . 0 0 2 0 , 9 14 0 . 3 2 4 0 . 3 1 3 0 .. 0 1 8 , 0 0 4 0 .. 0 9 7 0 . 0 9 7 0 . 1 0 4 3 . 0 2 9 3
23 0 . 2 7 3 0 . 4 0 7 -  . 1 1 3 0 , 1 8 5 0 . 9 1 4 0 .. 4 4 9 0 . 4 4 2 0 . 0 9  5 0 , 0 3 6 0 . 0 1 2 0 . 0 5 1 0 . 0 5 3 1 6 . 8 6 0 4
24 - . 1 6 6 -  . 0 2 3 0 . 1 1 1 0 . 34  3 0 . 3 2 4 0 . 4 4 9 0 . 98  1 0 .. 0 9 8 0 . 0 6 4 . 1 7 S 0 . 1 2  1 0 . 0 8 9 7 2 9 . 5 3 3 3
2 5 - . 1 3 5 -  . 0 3 9 0 . 1 2 4 0 . 3 4 4 0 . 3 1 8 0 . 4 4 2- 0 ,, 9 8  1 0 . 1 3 6 0 . 0 9 1 . 1 6 8 0 . 1 0 7 0 . 0 9 3 1 . 1 8 9 6

25 -  . 0 8 9 -  . 0 6 9 0 . 5 0 1 0 . 5 0 S 0 . 0 1 8 0 . 0 9 5 0 . 0 9 8 0 . 1 3 6 0 . 0 6  9 0 .. 0 0 4 -  . 2 0 5 -  . 2 0 2 2-3 . 5 3 4  2
*»1 - . 1 0 4 -  . 12 3 0 . 0 0 3 0 . 0 2  1 -  . 0 0 4 0 ,, 0 3 6 0 ,, 0 6 4 0 . 0 9  1 0 . 0 6 9 - . 1 1 0 -  , 0 0 8 0 . 3 3 4 9 . 3 8 0 8

o o4s u -  . 0 2 3 -  . 0 7 0 -  . 0 4 4 -  , 0 8 7 0 . 0 9 7 0 . 0 1 2 1 7 8 1 6 8 0 .. 0 0 4 . 1 1 0 - . 2 8 2 - . 1 5 8 5 . 8 3 2 8
29 0 . 1 1 0 0 . 2 7 7 — 2  2  2 1 2 0 0 . 0 9 7 0 . 0 5 1 0 . 1 2 1 0 .. 1 0 7 . 2 0 5 . 0  08 - r, p n 0 , 3 6 5 1 1  . 7 1 2 9
30 0 . 1 0 8 0 . 2 1 0 - . 2 9 2 -  .1 3 3 0 . 1 0 4 0 . 0 5 8 0 . 0 8 9 0 , 09  3 . 2 0 2 0 .. 3 3 4 - . 1 5 8 0 . 8 6 5 5 . 9 2 7 7



A P F ENDI X WI T H I N  C OR R EL AT I ON MAT RI X  : DATA A

1 OCr 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 16 1 7

1 0 . 1 6 4 0 . 2 4 4 0 . 1 7 8 0 . 14 9 0 . 07  1 0 . 0 8 7 0 . 6 9 4 0 . 5 6 6 0 . 7 4 2 0 .. 4 9 6 0 ,, 4 4  3 0 .. 0  25 0 . 0 6 9 0 . 1 0 0 0 . 1 2 2 0 . 3 0 9
2 0 . 1 6 4 - . 1 1 1 0 . 0 3 4 0 . 0 3 1 0 . 0 3 9 0 .. 0 3 8 0 ,, 2 1 3 0 .. 2 0 0 0 .. 1 4 6 0 7 6 0 , 2 13 -  . 0 6 0 - . 1 1 1 0 . 0 8 9 0 . 0 4 4 0 . 1 5 3
3 0 . 2 4 4 - . 1 1 1 0 . 6 8 1 0 . 4 0 3 0 . 3 8 0 0 . 4 0 6 0 ,, 1 5 2 0 .. 0 7 7 0 .. 2 1 2 0 , 2 7 8 0 . 1 0 6 0 . 1 27 0 . 0 7 1 0 . 1 9 7 -  . 0 7 4 0 . 3 3 6
4 0 . 1 7 8 Q . 0 3 4 0 . 6 8 1 0 . 3 1 2 0 . 4 4 2 0 .. 4 1 5 0 .. 1 2 3 Q .. 1 0 6 0 . 1 6 2 0  . 1 1 7 0 .. 1 3 4 0 . 0 4 9 0 . 0 9 6 0 . 0 7 2 -  . OSS 0 . 2 6 1
5 0 . 1 4 9 0 . 0 3 1 0 . 4 0 3 0 . 3 1 2 0 . 8 1 0 0 . 7 9 5 0 .. 1 1 8 0 .. 1 0 6 0 .. 2 2 0 0 .. 1 6 6 0 .. 1 6 3 0 . 0 8 6 0 . 0 5 6 0 . 0 3 9 0 . 1 5 6 0 . 1 5 6

6 0 . 0 7 1 0 . 0 3 9 0 . 3 3 0 0 . 4 4 2 0 . 3 1 0 0 .. 9 6  1 0 .. 0 6 9 0 . 1 2 9 0 . 1 3 9 0 . 1 1 3 0 .. 0 5 7 0 . 1 2 9 0 . 0 7 3 -  . 0 0  9 0 . 13  5 0 . 1 2 3
7 0 . 0 S 7 0 . 0 3 8 0 . 4 0 6 0 . 4 1 5 0 . 7 9 5 0 . 9 6 1 0 . 0 8 6 0 .. 1 3 0 0 .. 1 77 0 . 1 5 7 0 .. 1 1 1 0 ,, 0 9 4 0 . 1 1 9 -  . 0 0 3 0 . 2 2 6 0 . 1 4 5
3 0 . 6 9 4 0 . 2 1 8 0 . 1 5 2 0 1 2 3 0 . 1 1 3 0 . 0 6 9 0 ,. 0 8 6 0 . 3 2 0 0 . 7 3 3 0 . 175 0 . 3 6  2 0 . 1 3 9 - . 0 2 3 -  . 0 5 0 0 . 0 7 0 0 . 1 8 7
9 0 . 5 6 6 0 . 2 0 0 0 . 0 7 7 0 . 1 0 6 0 . 1 0 6 0 . 1 2 9 0 . 1 3 0 0 . 8  2 0 0 ,, 5 9 4 0 . 1 5 2 0 . 3 3 7 0 .. 1 3 0 -  . 0 3 3 - . 0 2 2 0 . 0 1 5 0 . 1 6 6
I 0 0 . 7 4 2 0 . 1 4 6 0 . 2 1 2 0 . 16 2 0 . 2 2 0 0 . 1 3 9 0 . 1 7 7 0 . 7 3 3 0 . 5 9 4 0 . 5 3  1 0. ., 4 4 0 0 .. 1 0 9 0 . 0 2 0 0 . 1 4 6 0 . 0 9 3 0 . 3 1 2

1 1 0 . 4 9 6 -  . 0 7 6 0 . 2 7 8 0 . 1 1 7 0 . 1 6 6 0 . 1 1 3 0 .. 1 5 7 0 . 1 7 5 0 . 1 5 2 0 . 5 3  1 0 . 3 3 3 0 . 0 7 0 0 . 1 1 6 0 . 2 8 1 0 . 0 0 8 0 . 2 1 4
1 2 0 . 4 4 3 0 . 2 1 3 0 . 1 0 6 0 . 13 4 0 . 1 6 3 0 . 0 5 7 0 ., 1 1 1 0 . 3 6 2 0 , 3 3 7 0 . 4 4 0 0 . 3 3 3 - .. 6 5 2 -  . 0 3 9 0 . 1 0 1 - . 0 1 8 0 . 2 5 3
1 3 0 . 0 2 5 -  . 0 6 0 0 . 1 2 7 0 . 0 4 9 0 , 0 3 6 0 . 1 2 9 0 . 0 9 4 0 . 1 3 9 0 ,, 1 3 0 0 . 1 0 9 0 .. 0 7 0 - . 6 5 2 0 . 0 4 7 0 . 0 2 4 0 . 0 5 6 -  . 0 6 3
1 4 0 , 0 6 9 - . 1 1 1 0 . 0 7 1 0 . 0 9 6 0 . 0 5 5 0 . 0 7 3 0 . 1 1 9 0 2 3 0 3 3 0 . 0 2 0 0 . 1 1 6 -  .. 0  39 0 . 0 4 7 0 . 0 3 4 0 . 1 3 5 -  . 0 2 3
1 5 0 . .1 0 0 0 . 0 8 9 0 . 1 9 7 0 . 0 7 2 0 . 0 3 9 - . 0 0 9 - . 0 0 3 . 0 5  0 . 0 2 2 0 .. 1 46 0 . 28 1 0 ., 1 0 1 0 ,. 0 2 4 0 . 0 3 4 0 . 1 3 0 0 . 13 6

1 6 0 . 1 2 2 0 . 0 4 4 -  . 0 7 4 -  . OSS 0 . 15 6 0 . 1 3 5 0 . 2 2 6 0 . 0 7 0 0 . 0 1 5 0 . 09  3 0,. 0 0 3 0 1 3 0 .. 0 5 6 0 . 1 3 5 0 . 1 3 0 - . 0 9 7
17 0 . 3 0 9 0 . 1 5 3 0 . 3 8 6 0 . 2 6 1 0 . 1 5 6 0 . 1 2 3 0 . 1 4 5 0 . 1 8 7 0 . 1 6 6 0 ., 3 1 2 0 . 2 14 0 .. 2 5 8 -  ,, 0 6  3 -  . 0 2 3 0 . 13 6 -  . 0 9 7
1 S 0 . 0 5 7 -  . 0 4 5 0 . 0 4 5 0 . 1 4 2 - . 0 9 1 -  . 0 3 7 1 1 8 0 . 0 8 2 0 . 0 7 4 0 . 0 3 2 0 9 6 0 .. 0 6 9 . 0 6 6 -  . 0 0 3 -  . 0 0 7 - . 1 5 5 -  . 0 9 0
1 9 -  . 0 6 0 - . 1 0 5 0 . 1 6 0 0 . 1 6 4 0 . 1 2 3 0 . 1 1 6 0 .. 0 3 6 -  . 0 76 0 , 0 0 2 . 1 0 6 -  ., 0 9 9 0 .. 0 3 4 . 0 5 4 - . 1 1 3 -  . 0 9 0 -  . 1 8 4 0 . I l l
2 0 0 . 2 6 5 0 . 2 4 2 0 . 0 0 1 0 . 0 7 7 0 . 1 1 7 0 . 0 7 3 0 . 0 59 0 . 1 9 6 0 . 1 7 8 0 . 23  6 0 . 2 1 4 0 . 2 3  S . 0 3  8 - . 0 7 5 0 . 0 1 4 0 . 0 0 2 0 . 0 3 3

2 1 0 . 3 5 7 -  . 0 5 6 0 . 1 6 3 0 . 1 1 0 0 . 0 7 2 - 0 . 1 0  6 0 . 0 8 7 0 . 2 2 2 0 , 1 9 7 0 . 1 7 3 0 . 1 7 1 0 .. 1 3 2 0 .. 0 2 4 0 . 2 0 3 0 . 0 5 8 0 . 0 4 9 0 . 0 2 0
•) -j *-> *-> 0 . 1 9 9 0 , 0 2 9 0 . 4 7 0 0 , 5 5 2 0 . 5 0 6 0 . 4 3 2 0 . 4 4 0 0 . 1 7 3 0 . 15 3 0 . 2 1 4 0 . 1 5 3 0 . 0 7 0 0 . 1 1 9 0 . 0 5 1 -  . 0 3 0 0 . 1 0 5 0 . 1 7 3
2 3 0 . 1 7 1 0 . 0 2 7 0 . 3 1 5 0 . 3 6 4 0 . 4 4 2 0 . 4 0 1 0 . 3 7 3 0 . 1 19 0 . 1 7 4 0 . 1 3 9 0 . 1 6 2 0 .. 0 8 9 0 .. 0  5 3 0 . 13 5 0 . 0 0 6 0 . 0 3 9 0 . 0 4 4
24 0 . 2 5 9 0 . 0 0 5 0 . 3 0 6 0 . 3 3 8 0 . 3 5 5 0 . 3 7 5 0 . 3 3 8 0 . 15 6 0 . 1 77 0 . 2 2  1 0 .2 1 9 0 .0 6 6 0 .. 0 9  1 0 . 1 3 9 -  . 0 4 2 0 . 1 0 3 0 . 0 9 5
25 0 . 2 1 2 0 . 0 2  3 0 . 2 9 2 0 . 3 3 9 0 . 4 3 9 0 . 4 4 6 0 .. 4 1 4 0 . 1 5 0 0 . 1 8 4 0 . 1 9 0 0 . 1 7 1 0 ., 0 7 3 0 ,, 09  1 0 . 1 1 5 -  . 0 5 4 0 . 0 6 0 0 . 1 1 3

26 0 . 1 6 6 0 . 9 0 9 - . 0 5 9 0 . 14 2 0 . 05 4 0 . 04  2 0 . 0 3 7 0 . 3 2 5 0 . 2 2 3 0 . 15 1 -  , 0 8 2 0 .. 2 4 9 . 0 7  5 - . 0 7 2 0 . 1 0 6 . 0 1 2 0 . 13  1
27 0 . 0 2  8 - . 1 7 3 0 . 0 3 9 0 . 0 9 6 0 . 0 0 5 0 . 0 4 7 0 .. 0 2 6 . 0 9  9 - . ' 1 1 3 -  ,. 2 4 3 -  , 0 9 1 -  . 1 5 0 0 .. 0 4  1 0 . 0 3 2 -  . 3 4 9 - . 1 3 5 -  . 17 6
28 -  . 2 7 4 0 . 0 6 3 -  . 0 8 6 - . 0 9 3 0 . 0 0 9 0 0 9 0 1 3 -  . 1 0 3 - . 1 1 1 -  , 1 6 8 -  . 1 0 7 -  , 2 2 9 0 . 1 3 0 -  . 0 4 9 -  . 0 0 3 0 . 0 4 0 -  . 0 3 4
29 0 . 9 8 5 0 . 1 8 6 0 . 2 5 0 0 . 17 2 0 . 1 6 2 0 .. 0 9 1 0 .. 1 1 0 0 .. 7 0 0 0 . 5 7 5 0 .. 7 7 6 0 ., 5 3 5 0 .. 4 5 0 0 ,. 0 4 1 0 . 0 6 3 0 . 1 7 7 0 .. 1 5 1 0 . 3 3 7
30 0 . 9 S 2 0 . 1 6 1 0 . 2 3 8 0 . 1 9 0 0 . 1 5 5 0 . 0 9 6 0 . 1 13 0 . 6 7  6 0 . 5 5 9 0 . 7 2 7 0 . 4SO 0 . 4 2 6 0 . 0 1 5 0 . 0 9 7 0 . 0 9 3 0 . 19 1 0 . 3 0 5



1 8 1 9 2 0 2 1 2 2 23

1 0 . 0 5 7 0 6 0 0 . 2 6 5 0 .. 2 5 7 0 ,. 1 9 9 0 ,, 171 0
2 . 0 4 5 1 05 0 . 2 4 2 0 5 6 0 .. 0 2 9 0 .. 0 2 7 0

3 0 ,, 0 4 5 0 . 1 5 0 0 . 00  1 0 , 1 6 3 0 ,, 4 7 0 0 .. 3 1 5 0
4 0 ., 1 4 2 0 . 1 5 4 0 . 0 7 7 0 . 1 1 0 0 . 5 5 2 0 . 3 5 4 0

5 — ,. 0 9  1 0 . 1 2 3 0 .. 1 1 7 0 . 0 7  2 0 .. 5 0 6 0 ,, 4 4  2 0

6 -  . 0 8 7 0 . 1 1 6 0 . 0 7 3 0 . 1 0 6 0 . 4 8 2 0 . 4 0 1 0
7 - . 1 1 8 0 . 0 8 6 0 . 0 5 9 0 . 0 8 7 0.. 4 4 0 0 . 3 7 3 0
g 0 . 0 8 2 -  . 0 7 6 0 . 1 9 6 0 . 2 2 2 0 . 1 7 3 0 . 1 1 9 0
9 0 . 0 7 4 0 . 0 0 2 0 . 1 7 8 0 . 19 7 0 . 15 3 0 . 1 7 4 0
1 0 0 . 0 3 2 - . 1 0 5 0 . 2 3 5 0 . 1 7 3 0 . 2 1 4 0 . 1 3 9 0

11 - . 0 9 6  - . 0 9 9 0 . 2 1 4 0 . 1 7 1 0 . 15 3 0 . 16  2 0
12 0 . 0 6 9  0 . 0 3 4 0 . 2 3 8 0 , 1 3 2 0 . 0 7 0 0 . 0 8 9 0

13  - . 0 6 6  - . 0 5 4 -  . 0 3 8 0 . 0 2 4 0 . 1 1 9 0 . 05  3 0
14 -  . 0 0 3  - . 1  13 -  . 0 7 5 0 . 2 0 3 0 . 0 5 1 0 . 1 3 5 0

15 - . 0 0 7  - . 0 9 0 0 . 0 1 4 0 . 0 5 8 -  . 0 3 0 0 . 0 0 6 -

1 5 - . 1 5 5 - . 1 8 4 0 . 0 0 2 0 . 0 4 9 0 . 1 0 5 0 . 0 8 9 0
1 7 -  . 0 9 0 0 . 1 1 1 0 . C 3 3 0 . 0 2 0 0 . 17 3 0 . 0 4 4 0
1 & 0 . 5 5 2 -  . 0 7 9 0 . 1 1 9 0 . 0 5 3 0 . 0 4 3 0
1 9 0 . 5 5 2 -  . 144 0 . 1 0 6 0 . 0 9 7 0 . 0 9 4 -
20 -  . 0 7 9 - . 1 4 4 0 . 2 1 7 0 . 2 3 5 0 . 1 7 3 0

2 1 0 . 1 1 9 0 . 1 0 5 0 ,, 2 1 7 ,0 ,. 2 5  6 0 .. 3 9 5 0

2 2 0 . 0 6 3 0 . 0 9 7 0 . 2 3 5 0 . 2 5 6 0 . 7 1 7 0

23 0 . 0 4 3 0 . 0 9 4 0 . 1 7 8 0 ., 3 3 5 0 .. 7  17 0

24 0 . 0 7 2 -  . 0 0 3 0 . 1 0 7 0 . 3 6 3 0 . 5 3 5 0 . 8 1 5
25 0 . 0 0 1 0 . 0 0 4 0 ,. 1 1 0 0 ., 3 2  1 0 .. 6 7  3 0 .. 8 4 6 0

25 -  . 0 3 6 - . 0 7 1 0 . 2 1 7 -  . 1 0 2 0 . 0 8 5 0 . 0 7 1 0
27 - . 0 1 2 0 . 0 8 5 -  . 0 6 7 0 . 0 2 6 - . 0 0 1 0 . 1 1 4 0
o aI* W -  . 0 5 9 - . 0 8 8 0 . 0 0 4 -  . 0 5 0 - . 0 8 2 -  . 0 7 4 -

2 9 0 . 0 4 5 -  . 0 7 7 0 . 2 5 5 0 . 2 7 1 0 . 2 0 4 0 . 1 6 9 0
30 0 . 0 4 4 -  . 0 4 8 0 . 2 5 6 0 , 2 6 0 0 . 2 2 5 0 . 1 9 7 0

25 26 27 23 29 30 SD

0 . 2 1 2 0 ,, 1 6 6 0 .. 0 2 8 . 2 7 4 0 . 9 8 5 0 .. 9 S 2 3 .. 1 0 0 9
0 . 0 2 3 0 ., 9 0 9 , 1 7 3 0 . 0 6 3 0 . 18 6 0 . 15 1 9 . 5 9 2 8
0 . 2 9 2 -  ,0 5 9 0 . 0 3 9 . 0 8 6 0 . 2 5 0 0 . 2 3 8 1 . 1 2 3 4
0 . 3 3 9 0 . 14 2 0 . 0 9 6 . 0 9 8 0 . 1 7 2 0 . 1 9 0 1 .. 6 9 6  1
0 , 4 3 9 0 .. 0 5 4 0 . 0 0 5 0 .. 0 0 9 0 . 1 6 2 0 . 1 5 5 15 . 0 7 7 5

4 4 6 0 . 0 4 2 0 . 0 4 7 -  . 0 0 9 0 . 0 9 1 0 . 0 9 6 4 1 7 . 5 1 5 5
4 14 0 . 0 3 7 0 . 0 2 6 - . 0 1 3 0 . 1 1 0 0 . 1 1 3 0 . 7 0  17
1 5 0 0 . 2 2 5 -  . 0 9 9 - . 1 0 3 0 . 7 0 0 0 . 6 7 6 1 5 . 0 1 2 2
1 8 4 0 . 2 2.3 - . 1 1 3 - . 1 1 1 0 . 5 7 5 0 . 5 5 9 2 . 2 5 4 7
1 9 0 0 . 1 5 1 -  . 2 4 8 -  . 16 3 0 . 7 7 6 0 ' 7 2 7 3 . 9 9 2 2

171 -  . 0 8 2 - . 0 9 1 - . 1 0 7 0 . 5 3 5 0 . 4 8 0 2 . 0 4 1 6
0 7 8 0 . 2 4 9 - . 1 5 0 -  , 2 2 9 0 . 4 5 0 0 . 4 2 6 0 . 9 9 1 4
0 9  1 -  , 0 7 8 0 . 0 4 1 0 . 1 3 0 0 . 0 4 1 0 . 0 1 5 2 . 1 5 5 6
1 1 6 -  . 0 7 2 0 . 0 3 2 - . 0 4 9 0 . 0 6 3 0 . 0 9 7 1 . 0 7 0 8
0 5 4 0 . 1 0 6 -  . 3 4 9 - . 0 0 3 0 . 1 7 7 0 . 0 9 3 3 . 1 5 1 9

0 6 0 - . 0 1 2 - . 1 3 5 0 . 0 4 0 0 . 15 1 0 . 1 9 1 0 . 7 7 3 5
1 13 0 . 1 S 1 - . 1 7 6 - . 0 8 4 0 . 3 3 7 0 . 3 0 6 1 8 . 1 5 3 3
0 0  1 -  . 0 3 6 - . 0 1 2 -  . 0 6 9 0 . 0 4 5 0 . 0 4 4 1 . 8 1 4 7
0 0 4 - . 0 7 1 0 . 0 8 5 -  . 0 8 8 - . 0 7 7 -  . 0 4 8 1 . 9 7 5 8
1 1 0 0 . 2 1 7 - . 0 6 7 0 . 0 0 4 0 . 2 5 5 0 . 2 5 6 6 . 12 3 1

0 . 3 2 1 - . 1 0 2 0 .. 0 2 6 . 0 5 0 0 .. 2 7 1 0 . 2.60 •7 . 2 0 3 7
0 . 6 7 3 0 . 0 8 5 0 0  1 . 0 3 2 0 . 2 0 4 0 . 2 2 5 1 . 2 6 7 9
0 . 3 4 6 0 . 07  1 0 .. 1 1 4 - ,, 0 7 4 0 . 1 6 9 0 . 1 9 7 1 0 .3 28  5
0 . 9 2 1 0 .0 25 0 .. 1 6 3 0 6 0 0 .2 4 9 0 .2 8 3 3 6 6 .5 4 6 3

0 .. 0  45 0 .. 1 6 9 - . 0 5  9 0 ,, 2  05 0 . 2 3 4 0 ,. 5 8 0 7

0 . 0 4 5 _ , 1 4 5 0 ., 0 4 7 0 .1 7 5 0 . 15 8 1 0 .. 4 4 1 6
0 . 1 6 9 - ,, 1 45 ~ . 0 6 4 . 0  3 3 0 . 0 3 1 1 . 5 8 7 6
-  . 0 5 9 0 . 0 4 7 - .. 0 6 4 - . 2 4 9 - . 3 1 0 ■“is_> .. 4 8 7 6
0 . 2 0 5 0 ,. 1 7 6 - .. 0 8 3 - . 2 4 9 0 . 9 6 6 5 . 2 3 0 3
0 . 2 3 4 0 .1 5 8 0 .. 0 3  1 - ,. 3 1 0 0 .. 9 6 6 3 2 4 6 4

24

2 5 9
0 0 5
3 0 6
3 3 9
3 55

3 7 5
3 3 8
1 5 6
177
2 2 1

219
0 5 6
0 9 1
139
0 4 2

1 0 3
09  5
0 7 2
00  3
1 0 7

35  3
6 3 5
915
921

0 2 5
1 6 3
0 5 0
2 4 9
2SS



A P P E ND I X  
THE V A R I E T A L  MEANS : DATA A

VARIABLE ' VARIETIES
1 2 3 4 5 6 7 8 9

1 1 7 . 9 6 7 1 9 . 5 1 0 1 2  .. 1 3 3 1 9 ,, 3 5  3 i 9 . 1 2 0 5 . 5 9 3 1 7 . 7 5 0 1 2 . 1 3 7 1 2 . 2 5 3
<1
£1 8 8 . 4 6 7 3 7 . 2 6 7 1 1 7 . . 4 6 7 1 0 6 , , 4 6 7 1 0 5 . 1 3 3 9 3 . 0 0 0 1 0 9 . 4 6 7 1 2 3 . 6 0 0 8 3 . 4 0 0
3 6  . 9 3 3 3 . 4 6  7 6  . 0 6 7 1 2  .. 5 3  3 7 . 3 3 3 8 . 0 5 7 4 . 9 3 3 6 . 4 6 7 S . 4 0 0
4 9 . 2 6 7 1 0 . 3 6 7 6  .. 6 0 0 24  . 0 6 7 9 8  0 0 1 0 . 0 6 7 6 . 1 3 3 8 . 0 6 7 1 2 . 7 3 3
5 89  . 1 3 3 9 1 . 1 3 3 6 3  . 0 0 0 1 4 6 , , 6 0 0 8 7  . 9 3 3 1 0  1 . 3 3 3 3 3 . 4 0 0 9 1 . 7 3 3 9 9 . 8 6 7
6 2 8 0 4 . 0 0 0 1 7 6 4 . 0 0 0 1 3 6 9 , , 6 6 7 3 1 1 3 , , 6 6 7 3 5 1 1 . . 6 6 7 2 3 6 4 . 6 6 7 3 9 5 0 . 0 0 0 3 1 6 8 . 0 0 0 3 0 6 0 . 0 0 0
7 4 . 6 7 3 2 . 9 4 0 i f  . *") O T. i f  >_> Lf 5 .. 1 9 0 5 . 85  3 4 . 7 7 4 6 . 5 8 3 5 . 2 7 3 5 . 0 9 9
8 1 2 6 . 0 0 0 1 2 2 . 0 0 0 76  . 3 33 1 6 7 , 0 0 0 1 1 3 . . 6 6 7 1 00  . 6 6  7 1 1 4 . 3 3 3 8 7 . 3 3 3 1 4 6 . 6 6 7
9 7 4 . 0 0 0 6 9 . 3 3 3 4 9  . 6  6  7 55  . 3 3 3 42  .. 3 3 3 6 8 . 3 3 3 7 0 . 0 0 0 6 0 . 0 0 0 7 3 . 3 3 3

1 0 2 2 . 3 6 7 2 1 . 2 6 7 1 3 . 2  0 0 16 . 0 6 7 27 . 0 6 7 4 . 4 0 0 1 4 . 3 6 7 1 5 . 6 6 7 1 5 . 0 6 7
I 1 1 3 . 0 0 3 1 7 . 4 7 0 1 6  , 3 13 9 . 6 4 7 2 3  .. 2 1 3 4 . 6 1 3 1 3 . 0 1 3 1 7 . 2 2 7 1 0 . 8 1 0
1 2 3 . 6 0 0 3 . 6 0 0 5 .. 6  0 0 4 .. 3 3 3 6  .. 0 6 7 1 . 1 3 3 3 . 7 3 3 2 . 6 5 7 2 . 3 3  3
1 3 6  . 5 7 0 6 . 1 5 7 2 2 3 7 3 . 9 27 4 .. 3 6 7 3 . 9 3 3 3 . 9 8 3 5 . 1 5 0 6  . 5 7 7
I 4 6 5 . 4 3 3 1 0 4 . 6 3 3 1 1 9 Q O O O 1 1 1 .. 9 3:3 77 . 4 6 7 1 1 9 . 0 0 0 1 4 0 . 6 3 3 1 2 1 . 5 6 7 8  1 . 5 0 0
1 5 3 0 . 3 6 7 4 4 . 3 5 7 3 7  .. 1 0 0 44  . 8  3.3 3 4  .. 6 3 3 3 3 . 4 3 3 4 2 . 7 0 0 36  . 1 0 0 2 8 , 2 6 7
1 6 7 7 .  1 0 0 7 4 . 1 3 3 51 ,, 2 6 7 73  .. 6 6 7 62 . 9 3 3 6 6 . 2 6 7 6 4 . 4 0 0 6 0 . 0 3 3 5 8 . 1 3 3
17 3 2  . SOO 9 9 . 4 0 0 7 9  . 3 6 7 25 0 .. 3 3 3 1 2  1 , 9 3  3 1 1 1 . 6 0 0 1 0 0 . 4 0 0 7 5 . 8 0 0 1 2 2 .  1 3 3
1 8 2 9 . 0 0 0 3 3 . 0 0 0 3 1 ,, 0  0 0 37  .. 0 0 0 30 . 0 0 0 2 9 . 0 0 0 3 1 . 3 3 3 2 9 . 6 6 7 3 5 . 6 6 7
1 9 1 1 0 . 0 0 0 1 1 4 . 3 3 3 1 1 0 ., 6 6 7 1 3 0 . . 0 0 0 1 0 9 . . 3 3 3 1 0 7 . 0 0 0 1 1 6 . 3 3 3 1 1 2 . 0 0 0 1 2 7 . 6 6 7
30 3 1 . 7 33 45  2 0 0 47  . 9 33 4 2 .. 4 6 7 4 0  ,, 0 6  7 5 8 . 2 6 7 5 4 . 3 6 7 6 3 . 0 0 0 3 5 . 2 6 7
2  2 8  . 6 6 7 8  . S 5 7 5 . o o o 17 .. 5 6 7 ■7 4 6 7 7 . 5 6 7 5 . 4 0 0 5 . 9 3 3 9 . 3 5 7
2  3 5 3 . 4 0 0 5 2 . 4 0 0 38  , 0 00 1 05 .. 3 6 7 44 . 4 5 7 5 3 . 1 3 3 4 0 . 7 3 3 4 4 . 0 0 0 5 9 .  1 3 3
24 1 8 4 2 . 4 6 7 1 0 1 0 . 3 0 0 7 5 5  . 7 6 7 2 2 3 3  .. 2 3 4 1 7 7 0 . . 8 5  7 1 5 0 3 . 4 5 7 1 9 2 4 . 8 0 0 1 5 4 5 , 5 3 3 1 6 9 8 . 0 0 0
25 3 . 0 7 0 1 . 6 3 4 1 . 2 7 6 3 . 7 2  1 r> . 9 5  0 2 . 5 1 0 3 . 2 0 7 2 . 5 75 2 . 8 2 9
2 6 CO '7 0 0 w . ■ •** o 9 0  . 9 3 3 1 1 7 . 4 6 7 1 1 7 . . 3 3  3 8 8 ., 2 0 0 9 5 . 0 0 0 1 0 4 .  1 3 3 12 1 . 6 0 0 S 3 . 6 0 0
27 6 0 . 0 3 3 6 1 . 0 0 0 5 6 . 5 0 0 6 0 . 4 3 3 6 3 . 6 0 0 6 4 . 7 0 0 6 4 , 4 6 7 4 5 . 3 3 3 4 7 . 4 3 3
2 P. 4 6 . 9 6 7 4 6 . 0 3 3 5 2  , 13 3 48  .. 2 6 7 4 8 .. 3 5 7 4 7 . S 3 3 4 2 . 9 3 3 4 8 . 3 3 3 4 5 . 5 6 7
2 9 2 9 . 6 0 0 3 2 . 0 6 7 2 1 .. 6 00 32 . 0 6 7 30 . 1 3 3 8 . 3 0 0 2 7 . 8 0 0 2-6 . 8 0 0 2 6 . 3 3 3
3 0 1 3 . 9 0 0 1 4 . 5 0 0 6 . 2 3 3 1 4 .. 2 5  7 1 2 , 0 6 7 3 , 7 6 7 1 1 . 4 3 3 7 . 2 5 7 8 . 3 6 7

<J



VARIABLE VARIETIES
1 0 1  1 1 2 1 3 1 4

1 19 . 6 8 7 1 3 . 4 7 0 15 . 5 6 3 1 6 . 7 1 3 1 7 . 8 7 3
** Lt 1 0 2 . 5 3 3 9 7 . 7 3 3 6 6 . 1 3 3 97 . 8 6 7 75 . 8 6 7

7 . 6 6 7 7 . 8 6 7 1 1 . 1 3 3 7 . 4 0 0 7 3  8 *5
4 9 . 6 0 0 9 . 7 3 3 1 8 . 3 3 3 3 . 3 00 8 . 4 0 0
5 9 6 . 9 3 3 1 0 4 . 9 3 3 1 06 . 6 0 0 9 7 . 4 0  0 92 . 9 3 3
6 3 1 8 8 . 6 6 7 4 0 4 8 . 0 0 0 2 0 5 6 . 0 0 0 3 9 2 0 . 6 6 7 3 4 0 7 . 0 0 0
7 5 . 3 1 4 5 . 7 4 6 3 . 4 4  3 6 . 5  3 4 5 . 6 6 3
8 1 6 0 . 0 0 0 1 4 0 . 3 3 3 1 4 1 . OOO 1 54 . 0 0 0 1 36 . 0 0 0
9 6 3 . 6 6 7 6 7 . 6 6 7 80 . 3 3 3 6 2 . 6 6 7 6 6 . 3 3  3

1 0 2 1 . 9 3 3 3 1 . 7 3 3 ' 13 . 9  33 2 1 . 5 3 3 22 . 8 6  7
1 1 1 3 . 4 1 0 2 2 . 6 9 7 9 . 8 7 0 1 3 . 8 9 7 1 5 . 7 5 7
1 2 4 . 1 3 3 *7 O O 't . 8 0 0 2 . 3  33 2 . 4 6 7
1 3 5 . 1 5 0 9 . 0 5 0 5 . 2  0 3 9 . 4 5 3 8 . 8 3 7
1 4 7 6 . 3 3 3 7 8 . 3  33 I 1 2 . 6 0 0 87 . 1 5  7 8 2 . 7 3 3
1 5 3 2 , 9 3 3 3 0 . 7 3 3 5 2 . 5 6 7 4 1 . 3 3  3 3 6 . 0 6  7
15 6 6 . 9 3 3 7 0 . 5 6 7 73 . 1 5 7 7 3 . 2 6 7 62 . 5 3 3
1 *7A ( 1 1 1 . 2 0 0 1 2 6 . 0 0 0 1 1 9 . 3 3 3 73 . 6 6 7 70 . 1 3 3
1 8 3 3 . 3 3 3 3 0 . 3 3 3 33 . 3 3 3 31 . 6  67 31 . 3  67
1 9 1 0 9 . 0 0 0 1 1 4  3 3 3 1 29 3 3  3,  J  ^ 1 0 5 00  0 1 1 2 . 3 3  3
2 0 4 3 , 5 3 3 4 5 . 4 6 7 34 . 3  33 47 . 2 6 7 43 . 4 0 0
n  ' id .  As 8 . 6 0 0 S . 6 0 0 1 3 . 4 0 0 S . 4 0 0 3 . 4 0 0

 ̂3 5 3 . 5 3 3 5 7 . 0 0 0 76 . 8 0 0 5 0 . 0 6 7 55 . 2 6 7
24 1 7 5 5  . 4 6 7 2 2 1 7 . 9 0 0 1 4 8 3 . 9 3 3 2 0  17 . 2 6 7 2 0  2 8 . 4 0 0
2 5 2 . 9 2 5 3 . 6 9 6 r> . 4 73 O . 3 6 1 2 . 3 8  1
2 6 1 0 2 . 5 3 3 1 0 2 . 4 0 0 6 6 . 1 3 3 1 0 4 . 5  3 3 75 . 6 0 7
27 6 4 . 3 6 7 5 5 . 0 3 3 5 6 . 4 6 7 5 7 . 7 3 3 5 4 . 3 6 7
2 3 4 6 . 9 0 0 4 6 . 4 0 0 52 . 3 0 0 4 4 . 7 0 0 5 1 . 3 3 3
2 9 3 1 . 0 0 0 3 3 . 6 0 0 2 7 . 9  3 3 30 . 8  00 32 . 4 0 0
30 1 3 . 3 3 3 1 3 . 0 6 7 1 1 . 4 6 7 1 2 . 2 6  7 1 1 . 2 0 0

15 16
2 0 . 2 7 0 1 7 . 1 0 0
95 . 4 6 7 8 7 . 7 3 3

7 . 7 3 3 7 . 4 0 0
8 . 3 6 7 9 . 4 6 7

9 8 . 2 0 0 9 7 . 0 6 7
3 3 8 7 . 6 6 7 3 8 0 7 . 0 0 0

5 . 6 4 5 6 . 3 4 4
9 8  . 6 6 7 1 4 1 . 3 3 3
4 5 . 0 0 0 6 1 , 0 0 0
3 2 . 7 3 3 2 1 . 8 0 0
3 3 . 7 7 7 1 5 . 4 1 0

4 . 1 3 3 2 . 4 6 7
7 . 9 2 3 11 . 4 2 7

5 8 . 9 6 7 7 1 . 6 6 7
2 4 . 3 0 0 36  . 0 3 3
7 8 . 7 6 7 7 5 . 3 3 3
6 9 . 0 0 0 1 0 7 . 3 3 3
3 2 . 0 0 0 2 9 . 6 6 7

1 1 4 . 0 0 0 1 1 4 . 6 6 7
4 2 . 4 0 0 4 9 . 0 6 7

8 . 2 6 7 8 . 5 3  3
5 1 . 5 3 3 5 5 . 3 0 0

1 7 7 4 . 6 6 7 2 1 9 0 . 0 6 7
2 . 9 5 7 3 . 6 5  0

9 2 . 1 3 3 8 7  . 7 3 3
5 8 . 9 6 7 6 2 . 7 6 7
5 1 . 2 6 7 4 8 . 5 3 3
3 4 . 4 0 0 2 7 . 2 0 0
1 5 . 9 5 7 1 2 . 9 0 0

17 18
1 3 . 4 6 0 1 9 . 6 8 0

1 0 3 . 6 0 0 1 0 7 . 8 0 0
6 . 4 6 7 7 . 2 0 0
8 . 4 6 7 8 . 3 3 3

8 3 . 6 0 0 8 8  . 2 0 0
3 1 9 7 . 6 6 7 3 4 0 2 . 6 6 7

5 . 3 2 9 5 . 6 7 0
1 5 3 . 3 3 3 1 3 3  . 3 3 3

5 6 . 0 0 0 6 7 . 0 0 0
1 4 . 1 3 3 1 9 . 4 0 0
1 0 . 3 6 7 1 4 . 8 9 3

2 . 6 0 0 2 . 8 0 0
5 . 1 2 0 7 . 14  3

9 6 . 9 0 0 95  , 7 0 0
4 0 . 3 0 0 3 8 . 0 6 7
6 9 . 6 0 0 6 1 . 1 0  0
9 4 .  1 3 3 9 0 . 5 3 3
2 9 . 0 0 0 2 9 . 3 3 3

1 1 0 . 0 0 0 1 1 5 . 3 3 3
5 5 . 4 6 7 4 9 . 5 6 7

6 . 3 6 7 5 . 5 3 3
4 6 . 7 3 3 4 9 , 2 6 7

1 7 8 5 . 9 6 7 1 8 9 S . 5 6 7
2 . 9 7 6 3 . 1 6 3

1 0 3 . 6 0 0 1 0 7 . 8 0 0
5 4 , 5 3 3 5 8 . 3 0 0
4 3 . 5 0 0 4 5 . 3 3 3
2 4 . 6 6 7 3 3 .  3 0 0

9 . 3 5 7 1 2 . 3 0 0

TO



VARIABLE
1 9 20

V A R I E T I E S  
2 3

1 1 9 .  1 9 7 2 2 . 5 9 0
**kJ 9 3 . 7 3 3 ' 1 0 9 . 6 0 0
xJ 7 . 4 6 7 S . 5 3 3
4 9 . 5 3 3 1 0 . 0 6 7
5 9 0 . 1 3 3 1 0 2 .  7 3 3
6 2 5 4 5 . 3 3 3 2 7 6 6 . 3 3 3
<-!1 4 . 2 4 .1 4 . 6 0 9
8 1 2 4 . 3 3 3 7 4 . 0 0 0
9 6 6 . 6 6 7 4 0 . 3 3 3

1 0 2 2 . 2 0 0 2 1 . 8 6 7
1 1 1 7 . 9 0 7 - 2 9 . 5 8 3
1 2 3 . 3 3 3 3 . 7 3 3
1 3 6 . 7 3 7 5 . 9 1 7
I 4 8 0 . 8 6 7 9 8 . 9 0 0
15 3 7 . 4 3 3 4 1 . 4 0 0
1 6 7 1 . 5 6 7 6 2 . 5 6 7
1 7 1 0 2 . 5 6 7 1 1 5 . 0 6 7
1 8 3 3 . 5 6 7 3 0 . 3 3 3
1 9 1 2 2 . 3 3 3 1 1 1 . 6 6 7
2 0 3 8 . 0 0 0 4 9 . 4 0 0
2 2 9 . 2 6 7 9 . 4 0 0
23 5 6 . 5  5 7 5 2 . 9 3 3
3 4 1 5 9 7 . 0 3 3 1 4 7 3 . 5 3 3
25 3 . 6 6 2 2 . 4 5 6
26 9 2 . 3 0 0 1 0 9 , 6 0 0
27 5 3 . 5 5 7 6 1 . 3 0 0
28 4 2 . 7 3 3 4 6 . 5 6 7
2  9 3 0 . 2 0 0 3 6 3 6 7
30 1 3 . 7 6 7 1 4 . 1 3 3

5 3 0 1 7 . 7 5 3 1 3 . c; -7 -7 •J 1 1

4 0 0 9 9  .. 3 0 0 76  .. 7 3 3
7 3 3 8 .. 9 3 3 7 . 8 6 7
7 33 1 2 .. 5 3 3- 9 . 0 6  7
2 0 0 1 OS . 2 6 7 9 1 ,. 8  0 0
6 6 7 2 9 5  1. 0 0 0 2 3  17 , 0 0 0
7 2 5 4 .. 9 1 8 3 ,83  9
0 0 0 1 0 8 . . 0 0 0 94 . 6 6 7
3 3  3 5 2  . 3 3 3 5 1 .. 0 0 0
7 33 1 8 .. 8 6 7 1 9 3 3 3
5 5 0 1 6 . 7 0 0 2 0  .. 4 2 7
8 67 3 ,. 13 3 2 . 2 6 7
7 0 7 6 .. 0 7  3 8 . 6 3 3
2 67 1 1 3 . . 2 0 0 3 0 . 9 3 3
46 7 4 S ., 4 6 7 3 6 ,. 0 3 3
3 67 6 6  . 4 33 77 . 3 00
5 3 3 • 1 2  3 . 3 3 3 S I .. 4 0 0
3 3 3 31 .. 6  67 31 ,, 5 57
0 0 0 1 2 0 . 0 0 0 1 1 0 .. 0 0  0
0 00 42  ., 0  67 44 . S 5 7
9 3 3 1 0 . 1 3 3 7 . SOO
7 33 6 : , . 3 3 3 4 9 . 6 6 7
7 0 0 16 9 4 , 3 0 0 1 2 5 2 . . 5 0 0
4 5 1 2 3 25 o , 0 8 7
50  0 99  . 1 3 3 76  , 7 3 3
2 6 7 56  . 0 3 3 5 1 .. 4 0 0
23  3 5 3 . a O -Zl -w1 O 46  . 3 3 3
3 33 3 1 . 7 3 3 26 2-00
1 0 0 1 1  .83  3 1 0 .5 0 0

I 8
89

7
9

100
4 6 4 0

7
1 6 0

6 4
2 4
1 7

3

5
9 1
37
6 5

1 1 2
3 1

1 1 0
44

OS_'
57

2 6 7 0
4

3 8
56
4 6
3 4
1 2

24 25
1 S .. 5 9 3 2 3 . 8 9 0
80  .. 1 3  3 9 3 . 6 6 7

nJ . 5 0 0 8 . 13 3
9 .. 5 0 0 9 . 4 0 0

7 7  .. 3 3  3 8 4 . 9 3 3
1 9 5 2 . 6 6 7 3 5 7 9 . 0 0 0

3 .. 2 5 4 5 . 9 6 5
1 1 4 , , 6 6 7 1 0  1 . 0 0 0

6 9 .. 0 0 0 7 0 . 3 3 3
2 8 , 1 3 3 2 7 . 8 6 7
2 4 .. 4 7 7 2 7 . ^  P. v

3 ,. 9  3 3 3 . 8 6 7
6 ,, 6 9 7 7 . 2 5 3

8 5 .. 8 6  7 7 6 . 6 6 7
3 6 .. 6 6 7 3 6 . 3 0 0
7 9  .. 8 6  7 6 5 . 2 6 7

1 0 4 . . 8 6 7 9 9 . 9 3 3
3 2  .. 6 6 7 3 2 , 0 0 0

1 0 9 . 33  3 1 1 6 . 3 3 3
38 . 2  00 4 3 . 2 6 7

7 .. 0 6 7 7 . 8 6 7
3 9 .. 13 3 5 3 . 8 0 0

9 8 8  ., 5  6 7 2 2 6 6 , 5 0 0
1 . 4 3  1 3 . 7 7 8

8 0  .. 1 3  3 9 3 . 6 6 7
58 . 0 6 7 6 4 . 6 6 7
5 0 .. 3 3 3 4 2 .  2 6 7
32 . 0 0  0 3 6 . 2 6 7
1 4 .. 8 3  3 1 5 . 6 0 0

4 2 7 15 . 7 3 3
9 3 3 94  . 9 3 3
1 3 3 8 . 0 0 0
5 3 3 1 2 . 3 3  3
4 6 7 7 0  . 0 6 7
0 0 0 2 8 5 4 , . 0 0 0
8 16 4 . 7 5 6
6 6 7 1 1 2 , 3 3  3
0 0 0 55  . 3 3 3
6 0 0 2 2 ,. 0 0 0

4 5 7 19 . 2 2 0

0 6 7 4 . 2 6  7
1 1 3 5 . 2 17
4 6 7 30 . 4 0  0
4 0 0 31 .. 2  3 3
5  0  0 6 1 . 5 6 7

6 0 0 84  .. 4 5 7
0 00 2 9 . 6 6  7
0 0 0 1 1 7 . 6 6 7
1 3 3 5 1 . 8 5 7
6 0 0 3 .. 6 6 7
9 3 3 5 0 . 5 3 3
1 3 3 1 4 2 4 . 6 0 0
3 5 5 . 3  7 4
93  3 94 . 9 3 3
6 3 3 5 7 . 5 0 0
1 6 7 44 . 2 6 7
6 6 7 27 . 4  00
8 6 7 9 . 7 3 3

<!H-M-

26
7 2
S
9

1 0 3
2 7 4 6

4
1 1 6

6 2
24
2 I

4
6

90
3 5
67
6 9
3 3

1 1 4
45

3
55

14 13
2

72
6 6
4 S
39
17



VARIABLE VARIETIES
2 8 2 9 30 3 1 32

1 2 4 . 6 6 7 1 9 . 6 9 7 1 4 . 3 0 7 1 S . 6 4 7 1 8 . 9 1 7
7 9 3 . 4 0 0 9 7 . 0 0 0 1 1 4 . 5 3 3 1 1 6 . 3 3 3 8 9 . 4 0 0
3 7 . 6 0 0 6 . 3 3 3 7 . 8 0 0 *7I . 0 0  0 7 . 2 6 7
4 9 . 4 6 7 8 . 2 6 7 9 . 5 3 3 8 . 0 0 0 8 . 4 0 0
5 1 0 8 . 6 6 7 6 5 . 0 0 0 1 1 1 . 0 6 7 8 1 . 5  3 3 9 1 . 0 6 7
6 3 5 0 4 . 0 0 0 1 5 4 8 . 3 3 3 4 0 0 1 . 3 3 3 2 8 7 6 . 0 0 0 2 6 0 9 . 6 6 7
7 5 . 8 4 0 2 . 5 8 1 6 . 7 0 9 4 . 7 9 4 4 , 3 5 0
8 9 9 . 3 3 3 1 1 8 . 3 3 3 9 1 . 6 6 7 1 03 . 6 6 7 1 3 0 . 6 6 7
9 6 7 . 3 3 3 6 9 . 0 0 0 5 0 . 3 3 3 63 . 3 3 3 6 5 . 3 3 3

1 0 2 2 . 5 3 3 2 5 . 2 6 7 1 6 . 0 0 0 2 1 . 7  3 3 2 4 . 8 6 7
1 1 2 2 . 2 5 7 2 1 . 4 1 3 1 7 . 3 5 7 2 0 . 7 5 7 1 8 . 3 8 0
1 2 4 . 2 0 0 4 . 9 0 0 3 . 8 0 0 3 . 6 6 7 3 . 0 6 7
1 3 5 . 7 4 0 3 . 6 5 0 4 . 2 7 0 5 . 9 1 7 3 . 7 3 0
14 9 6 . S 6 7 1 1 3 . 3 0 0 9 2 .  8 0 0 8 3 . 3 0 0 7 2 . 2 6 7
1 5 4 2  . 9 0 0 3 7 . 3 0 0 3 9 . 1 3 3 35 . 3 6  7 3 2 . 1 3 3
1 5 7 9 . 3 0 0 7 8 . 1 3 3 7 6 , 5 0 0 76 5 3 3 7 6 . 5 3 3
1 7 10 6 . 4 6 7 7 1 . 1 3 3 9 2 . 0 6 7 1 1 5 . 5 3 3 7 9 . 9 3 3
i 8 3 0 . 6 6 7 3 0 . 3 3 3 3 4 . 6 6 7 33 . v7‘ 0 w.* 3 2 . 3 3 3
1 9 1 1 7 . 6 6 7 1 0 9 . 3 3 3 1 1 0 , 0 0 0 1 2 1 . 6 6 7 1 0 7 . 6 6 7
2 0 4 0 . 0 0 0 5 2 . 0 6 7 4 6 . 6 0 0 46 . 2 6 7 4 6 . 6 6 7
2 2 6 . 8 6 7 6 . 4 6 7 7 . 6 0 0 6 . 8  00 7 . 5 3 3
23 4 2 . 3 3 3 4 3 . 6 6 7 4 4 . 2 6 7 41 . 8  00 4 8 . 9 3 -3
24 1 3 6 4 . 3 0 0 . 1 0 0 5 . 2 6 7 1 0 5 0 . 9 6 7 .147 4 . 6 0 0 1 8 2 7 . 5 0 0
25 2 . 2 7 4 2 . 0 9 6 2 7 2 9 ■7 . 4 5 8 3 . 0 4 6
2 6 9 3 . 4 0 0 9 7 . 0 0 0 1 1 4 . 5 3 3 1 1 6 . 3 3 3 3 9 . 4 0 0
2 7 6 2 . 8 3 3 6 3 . 3 6 7 6 4 . 0 0 0 57 . 2 3 3 5 5 . 6 6 7
28 4 7 . 5 0 0 5 0 . 5 6 7 4 8 . 5 3 3 45 . 4 6 7 5 0 . 1 3 3
29 3 9 . 2 6 7 3 1 . 0 6 7 2 3 . 1 3 3 27 . 4 6  7 2 3 . 8 0 0
30 1 9 . 9 0 0 1 5 . 4 0 0 1 1 . 3 3 3 1 1 . 9 6 7 1 4 . 5 0 0

33 3 5 3 6

1 6 . 7 4 7 6 . 3 7 7 1 9 . 0 1 3 1 3 . 3 6 3
7 6 . 8 0 0 9 8 . 0 0 0 1 0 7 . 8 6 7 6 2 . 0 0 0

6 . 7 3 3 7 . 9 3 3 6 . 2 6 7 7 . 3 3 3
7 . 7 3 3 9 . 7 3 3 8 . 4 6 7 10 . 2 6 7

7 8 . 5 3 3 8 9 . 0 6 7 7 7 . 8 6 7 8 9 . 6 0 0
2 2 0 0 . 0 0 0 1 4 1 0 . 0 0 0 2 9 5 9 . 6 6 7 2 3 0 7  . 6 6 7

3 . 6 6 7 2 . 4 7 3 4 . 9 3 3 4 . 0 7 6
1 0 4 . 6 6 7 9 4 . 3 3 3 1 0 3 . 3 3 3 1 3 0 . 0 0 0

5 5 . 0 0 0 6 7 . 6 6 7 5 5 . 6 6 7 7 6 . 3 3 3
2 0 . 3 3 3 8 . 9 3 3 1 9 . 6 0 0 2 3 . 0 0 0
1 9 . 7 4 3 9 . 4 1 7 1 S . 9 7 7 1 7 .  4 6 3

4 . 6 0 0 2 . 2 6  7 2 . 7 3 3 3 . 6 0  0
4 . 6 3 7 3 . 9 1 3 7 . 8 2 3 6 . 6 7 0

8 7 . 4 0 0 9 3 , 1 3 3 3 7 . 7 3 3 6 9 . 4 0 0
3 6 . 4 3 3 3 4 . 6 0 0 4 0 . 2 0 0 3 1 . 0 6 7
6 8 . 4 0 0 7 4 . 3 6 7 7 7 . 0 0 0 7 3 .  1 3 3
8 2 . 2 0 0 1 0 2 . 2 6 7 1 0 0 . 5 3 3 6 0 . 2 0 0
3 2 . 0 0 0 3 3 , 3 3 3 3 1 . 3 3 3 35  . 0 0 0

1 1 8 . 6 6 7 . 10 9 . 3 3 3 1 1 0 . 0 0 0 1 1 0 .  6 6 7
3 8 . 8 6 7 4 3 . 9 3 3 4 7 . 8 0 0 2 9 . 4 0 0

5 . 8 5 7 7 . 2 5 7 7 . 4 0 0 6 . 8 0 0
3 8 . 4 6 7 4 5 ; 4 0 0 4 3 . 7 3 3 4 1 . 8 6 7

1 0 7 8 . 7 0 0 7 1 8 . 4 6 7 1 6 6  1 . 7 6 7 1 1 4 2 . 4 3 3
1 . 7 9 8 1 . 1 9 8 2 . 7 6 9 1 . 9 0 4

7 6 . 8 0 0 9 3 . 0 0 0 1 0 7 . 8 6 7 6 2 . 0 0 0

5 6 . 3 0 0 6 1 . 3 3 3 6 4 . 0 6 7 5 1 . 5 0 0
4 7 . 2 0 0 5 0 . 0 0 0 5 1 . 4 0 0 4 9 . 1 3 3
2 9 . 7 3 3 1 0 . 4 0 0 2 9 . 6 6 7 2 5 . 9 3 3
1 1 . 4 6 7 4 . 7 6 7 1 4 , 6 6 7 9 . 7 6 7

I-'-



V A R I A S  LE
37 38

m

3 9 40
V A R I E T I E S  

4 1 42 4 3 44 4 5

1 8 . 5 9 0 1 4 . 5 4 7 26  . 5 9 7 16 . 4 7 0 2 2 . 2 8 7 1 7 . 1 7 3 1 3 . 8 7 7 1 6 . 2 9 3 2 3 . 3 3 3
n 1 1 2 . 2 0 0 1 0 3 . 3 3 3 1 0 4 . 3 3 3 1 0 4 . 0 0 0 8 8 . 2 6 7 8 3  . 2 0 0 1 0 6 . 6 0 0 7 1 . 3 3 3 9 4 . 3 3 3
3 7 . 8 0 0 7 , 0 0 0 7 . 6 6 7 8 . 4 6 7 7 . 0 0 0 6 . 5 3 3 7 . 5 3 3 6 . 5 3 3 6 . 6 0 0
4 9 . 6 6 7 8 . 0 6 7 8 . 4 6 7 1 1 . 5 3 3 7 . 6 6 7 8 . 5 3 3 9 . 2 0 0 7 . 3 0 0 8 . 4 6 7
5 1 0 0 . 3 3 3 9 9 . 2 6 7 1 0 1 .  9 3 3 9 9 . 3 6 7 9 6 . 1 3 3 7 6  . 9 3 3 8 5 . 7 3 3 9 3 . 9 3 3 8 5 . 0 0 0
6 3 3 1 7 . 0 0 0 1 9 7 7 . 3 3 3 3 4 6 3 . 3 3 3 2 9 2 6 . 6 6 7 3 5 9 7 , 3 3 3 1 8 0 2 . 0 0 0 2 8 3 3 . 0 0 0 3 1 3 0 . 6 6 7 2 3 3 6 . 6 6 7
7 5 . 5 2 9 3 . 2 9 5 5 . 7 6 9 4 . 8 7 8 5 . 9 9 5 3 . 0 0 3 4 . 7 2 4 5 . 2 1 8 3 . 3 9 5
oV 9 2 . 3 3 3 9 0 . 0 0 0 1 0 7 . 6 6 7 1 2 1 . 3 3 3 8 4 , 0 0 0 1 3 8 . 6 6 7 8 3 . 6 6 7 1 1 1 . 6 6 7 1 0 5 . 3 3 3
9 5 6 . 3 3 3 5 5 . 6 6 7 7 1 . 6 6 7 6 9 . 3 3 3 5 3 . 3 3 3 7 1 . 6 6 7 5 7 . 3 3 3 5 8 . - 667 6 2 . 6 6 7

1 0 9 . 3 3 3 1 2 . 6 6 7 2 9 . 1 3 3 1 9 . 9 3 3 1 8 . 3 3 3 9 2 3 3 3 1 6 . 6 0 0 1 7 . 2 6 7 2 7 . 6 6 7
1 1 1 0 . 4 5 7 2 3 . 3 5 0 . 2 7 . 0 8 3 1 6 . 4 1 0 2 1 . 8 3 7 1 6 . 0 3 3 1 8 . 6 4 3 1 5 . 4 9 7 2 6 . 3 1 7
1 2 1 , 9 3 3 3 . 6 0 0 2 . 5 3 3 2 . 3 3 3 2 . 9 3 3 3 . 0 6 7 2 . 2 0 0 1 . 7 3 3 3 , 9 3 3
1 3 4 . 9 0 7 S . 9 3  7 1 2 . 7 5 7 8 . 5 4 7 8 . 6 7 0 7 . 6 3 7 7 . 5 7 0 1 0 .  1 4 7 7 . 1 3 7
1 4 1 3 7 . 6 0 0 1 0 4 . 9 0 0 1 0 9 . 2 6 7 7 7 .  1 0 0 9 4 . 5 3 3 74  . 4 6 7 1 1 6 . 1 3 3 1 2 9 . 0 0 0 7 5 . 6 0 0
1 5 3 5 . 8 0 0 3 7 . 5 3 3 4 0 . 8 3 3 3 7 . 2 3 3 3 3 . 5 6 7 3 1 . 3 0 0 4 0 . 0 3 3 5 0 . 2 6 7 3 2 . 9 6 7
16 5 9 . 0 0 0 5 9 . 7 3 3 7 1 . 3 3 3 7'6 . 7 00 7 5 .  1 6 7 6 1 . 3 0 0 7 0 . 8 0 0 7 1 . 9 6 7 6 1 . 8 3 3
1 7 9 0 . 5 3 3 7 7 . 0 6 7 1 0 9 . 2 0 0 1 2 3 . 3 3 3 9 5 . 4 6 7 6 8 . 8 6 7 8 6 . 5 6  7 7 8 . 8 6 7 1 1 0 . 4 6 7
1 8 2 8 . 6 6 7 2 9 , 0 0 0 3 2 . 3 3 3 3 2 . 6 6 7 3 1 . 0 0 0 3 2 . 0 0 0 2 9 . 6 6 7 2 9 . 0 0 0 3 2 . 6 6 7
1 9 1 0 8 . 3 3 3 1 0 7 . 5 6 7 1 2 0 . 6 6 7 1 1 4 . 6 6 7 1 1 6 . 0 0 0 1 1 0 . 0 0 0 1 0 5 . 0 0 0 1 1 6 . 0 0 0 1 0 7 . 6 6 7
2 0 5 0 . 5 3 3 5 9 . 4 0 0 4 7 . 1 3 3 4 3 . 9 3 3 4 3 . 4 6 7 4 5 . 1 3 3 5 8 . 4 0 0 5 2 , 9 3 3 4 8 . 2 0 0
2  2 3 . 2 6 7 6 . 4 6 7 7 . 4 0 0 9 . 7 3 3 6 . 8 6 7 7 . 5 3 3 8 . 4 0 0 6 . 7 3 3 7 . 3 3 3
23 6 4 . 6 0 0 4 7 . 8 5 7 5 6 . 7 3 3 5 3 . 8 6 7 4 9 . 8 0 0 4 4 . 3 0 0 5 5 . 4 0 0 4 7 . 6 6 7 4 6 . 5 3 3
2 4 2 0 7 0 . 5 3 4 9 4 9 . 4 0 0 1 9 0 6 . 6 0 0 1 5 7 3 . 6 6 7 1 8 5 7 . 2 0 0 1 0 5 0 . 5 0 0 1 S 3 2 . 10 0 1 5 9 2 . 2 6 7 1 2 7 7 . 6 6 7
25 3 . 4 5 1 1 . 5 3 2 3 . 1 7 8 2 . 6 3 1 3 . 0 9 6 1 . 7 5 1 3 . 0 5 3 2 . 6 5 4 2 . 1 3 0
2  5 1 1 2 . 2 0 0 1 0 3 . 3 3 3 1 0 4 . 3 3 3 1 0 4 . 0 0 0 8 8 , 2 6 7 8 1 . 9 3 3 1 0 5 . 4 6 7 71 . 6 6 7 9 2 . 4 0 0
2.7 5 9 . 6 3 3 5 1 . 1 0 0 6 3 . 5 3 3 5 2 . 0 3 3 6 4 . 4 3 3 6 9 . 7 3 3 5 2 . 9  00 5 4 . 2 0 0 6 6 . 4 6 7
2 8 4 7 . 1 3 3 4 5 . 9 6 7 4 2 . 7 6 7 4 9 . 7 0 0 4 7 . 1 6 7 4 3  . 1 3 3 4 9  . 1 6 7 4 3 . 5 0 0 4 5 . 0 6 7
29 1 2 . 3 3 3 2 8 . 4 6 7 4 1 . 3 6 7 ' 3 1 , 6 0 0 3 4 . 6 0 0 2 4 . 6 6 7 2 6 . 2 6 7 3 0 . 1 3 3 3 5 . 1 3 3
30 5 . 0 5 7 S , 70  0 1 9 . 1 3 3 1 2 . 6 3 3 1 6 . 7 6 7 1 0 . 5 3 3 9 . 8 3 3 1 1 . 7 6 7 1 4 . 4 3 3

H-M



VARIABLE © VARIETIES
46 4 7 48 4 9 50

1 1 9 . 7 2 0 22 . 2 5 7 2 1  . 3 1 0 2 3 . 4 1 3 1 3 . 2 8  0
2 8 8 . 2 0 0 9 3 . 8 6 7 1 0 6 . 5 3 3 9 5 . 6 6 7 94 . 7 3 3
i 7 . 7 3 3 8 . 5 3 3 7 . 6 6 7 7 . 7 3 3 6 . 6 0 0
4 8 . 9 33 9 . 8 6 7 9 . 4 0 0 9 . 2 0 0 8 . 2 5 7
5 9 2 . 2 0 0 7 5 . 4 6 7 1 0 1 . 9 3 3 9 4 . 5 3 3 8 4 . 5 3  3
6 3 6 7 7 . 3 3 3 20  9 3 ..3 33 2 7 8 9 . 6 6 7 2 4 8 0 . 3 3 3 2 0 4 7 . 6 6 7
7 6 . 1 2 9 3 . 4 3 9 4 . 6 4 9 4 . 13 4 3 . 6 6  1
8 8 7 . 3 3 3 1 0 2 . 0 0 0 9 2 . 0 0 0 9 3 . 0 0 0 95 . 3 3 3
g 3 5 . 6 6 7 4 4 . 6 6 7 6 7 . 3 3 3 5 9 . 6 6 7 5 6 . 0 0 0

1 0 2 2 13  3 1 8 . 8 6 7 2 2 5 3 3 2 2 . 0 0 0 2 1 . 6 6 7
1 1 2 5 . 5 0 7 1 S . 4 0 3 2 4 . 5 .1 7 2 3 . 5 5 7 2 2 . 5 2 3
1 2 3 . 4 6 7 5 . 0 0 0 5 . 2 0 0 2 . 5 3 3 3 . 0 6 7
1 3 5 . 4 3 0 3 . 7 5 0 4 . 3 9 7 8 . 5 8 0 7 . 1 5 0
1 4 3 5 . 1 0 0 9 9 . 7 0 0 7 3 . 9 3 3 9 9 . 6 6 7 77 . 5 6 7
1 5 3 9 . 7 6 7 4 5  . 7 6 7 3 2 , 4 0 0 4 7 7 0 0 34 . 7 3 3
16 7 7 . 6 0 0 7 3 7 2 3 3 3 . 2 0 0 6 2 . 0 6 7 7 6 . 1 5 7
1 7 9 1 . 2 5 7 1 0 6 . 6 0 0 1 1 6 . 2 6 7 1 0 7 . 8 6 7 1 1 5 . 0 0 0
1 8 3 1 . 3 3 3 2 7 . 0 0 0 3 0 . 0 0 0 31 . 0 0 0 33 . 0 0 0
1 9 1 1 1  . 5 6 7 1 1 4 . 3 3 3 1 1 3 . 3 3 3 1 2 4 . 0 0 0 1 2 1 . 5 6 7
20 4 9 . 9 3 3 4 .3 . 9 3 3 5 0 . 3 3 3 5 7 . 8 5 7 47 . 0 0 0
'y 7 . 4 6 7 &  . 2 0 0 9 . 13  3 7 . 6 0 0 7 . 0 0  0
23 4 9 . 6 0 0 4 4 . 3 6 7 5 8 . 9 3 3 4 9 . 7 3 3 47 . 9 3 3
24 1 9 7 6 . 4 0 0 1 3 5 5 . 8 6 7 1 6 1 3 . 7 0 0 1 2 9 4 . 6 0 0 1 2 4  5 . 8 6 7
25 3 . 2 9 4 2 . 2 6 0 2 . 6  9 0 2 . 1 7 4 2 . 0 7 5
2 6 3 1 . 5 3 3 9 3 .  S 6 7 1 0 5 . 8 6 7 9 5 . 6 6 7 94 . 7 3  3
27 5 7 . 4 6 7 7 0 . 3 6 7 6 6 . 6 0 0 5 5 .  1 0 0 5 2 . 4 0 0
23 4 3 . 0 6 7 5 0 . 5 0 0 4 8 . 1 0 0 4 8 . 3 6 7 5 1 . 7 0 0
29 3 4 . 3 3 3 3 1 . 6 6 7 3 2 . 0 0 0 4 2 . 4 6 7 2 5 . 3  33
30 1 5 . 3 0 0 1 S . 4 3 3 1 7 . 7 3 3 1 4 . 5 3 3 9 . 9 0  0

5 1 52 53 5 4

25 . 8 5 3 1 8 . 3 5 7 1 6 7 7 7 1 5 . 8 5 3
84 . 6 6 7 9 8 . 7 3 3 99 . 3 6 7 97 . 2 0  0

7 . 4 0 0 7 . 7 3 3 8 . 6 0 0 7 . 5 0 0
1 0 . 2 0 0 9 . 6 0 0 9 . 8 0  0 9 . 7 3 3
S3 . 2 6 7 8 0 . 0 0 0 95 , 2 0  0 1 0 1 . 6 0 0

1692 . 6 6 7 1 9 1 5 . 3 3 3 3 3 7  1 . 3 3 3 3 1 24 . 6 6 7
4 . 4 8 8 3 . 19 3 5 . 6 2 0 5 . 5 8 0

1 4 0 . 6 6 7 1 4 8 . 6 6 7 8  S . 6  67 1 3 3 . 0 0 0
5 2 ■'? 5 7 . 6 6 7 5 5 . 6 6 7 59 . 0 0 0
2  8 . 4 0 0 2 2 . 2 0 0 1 8 . 4 0 0 2 1 . 3 6  7
2 0 . 2 4 0 1 4 . 9 2 0 2 0 . 4 1 0 1 6 . 3 5  3

"3 . 5 3 3 3 . 6 6 7 3 . 7 3 3 3 . 0 6  7
s . 9 9 3 6 . 8 0 0 4 . 9 0 3 8 2 1 3

8 3 . 3 6 7 7 5 . 7 6 7 36 . 4 3 3 3 8 . 1 0 0
3 6 . 0 6 7 3 2 . 9 6 7 3 7 . 6 6 7 3 3 . 3 6 7
67 . 4 0 0 7 6 , 8 0 0 7 4 . 3 3 3 5 7 . 6 3 3

1 0 6 . 0 6 7 1 0 5 . 3 3 3 95 . 4 6 7 89 . 6 0 0
3  2 . 6 6 7 3 2 . 3 3 3 3 1 . 0 0 0 30 . 3 3  3

1 1 9 . 3 3 3 1 2 2 . 3 3 3 1 0 9 . 3 3 3 1 1 3 . 5 6 7
4 0 . 2 6 7 4 4 . 0 6 7 5 1 . 4 0 0 45 . 6 6 7

o . 2 6 7 7 . 6 0 0 7 . 9 3 3 S . 5 3 3
5 3 . 4 0 0 4 7 . 2 0 0 60 . 2 6 7 5 3 85  7

65  2 . 3 0  0 1 1 3 0 . 5 0 0 2 1 2 9 . 6 6 7 1 7 7 6 . 6 0 0
2 . 7 5 4 1 . 8 5 4 3 . 5 5 0 2 . 9 6  1

84 . 6 6 7 9 8 . 7 3 3 9 9 . 8 6 7 95 . 5 3 3
60 . 6 3 3 5 3 . 8  3 3 64 . 5 3 3 6 6 . 3 0 0
3 1 . 33  3 4 9 . 9 6 7 45 . 0 0 0 47 . 4 0 0
4 2 , 5 3 3 2 8 . 7 3 3 2 6 . 0 0 0 2 3 . 9  3 3
1 6 . 1 0 0 1 4 . 1 0 0 1 2 . 4 6 7 9 . 1 3  3



VARIABLE
55 5 6 5 7 5 8

1 1 6 . 3 5 7 1 2 . 5 8  0 1 0 . 6 1 0 1 1 . 5 4 0
2 9 5 . 6 0 0 1 1 4 . 3 3 3 1 0 3 . 6 0 0 1 2 0 . 9 3 3
3 6 . 6 6 7 9 . 6 0 0 3 . 4 0 0 7 . 2 6 7
4 7 . 7 3 3 1 2 . 1 3 3 1 I . 4 0 0 8 . 9  33
5 1 0 1  . 9 3 3 S 9 . 6 0 0 1 0 3 . 5 3 3 1 0 8 . 0 0  0
6 3 2 6 9 . 6 6 7 2 0 9 9 . 3 3 3 4 0 3  1 . 3 3 3 3 1 1 7 . 3  3 3
7 5 . 4 5 0 3 . 5 0  1 6 . 7 2 0 5 . 1 9 6
3 9 4 . 3 3 3 65 . 3 3 3 1 7 4 . 3 3 3 1 24 . 3 3 3
9 5 4 . 0 0 0 34 . 0 0 0 6 3 . 3 3 3 5 9 . 3 3 3

1 0 2 0 . 0 6 7 1 4 . 8 6 7 1 4 . 0 6 7 1 4 . 7 3 3
1 1 2 1 . 2 5 3 2 2 , 3 2 7 8 . 0 3 7 1 3 . 0 5 3
i 2 3 . 6 0 0 3 . 1 3 3 . 6 6 7 2 . 4 0 0
1 3 5 . 8 8 3 4 . 8,2 7 5 . 7 3 7 7 . 0 1 3
1 4 9 0 .  1 6 7 1 1 1 . 1 3 3 9 1 . 8  33 9 1 . 1 6 7
1 5 3 9  . 2 6 7 4 5 . 1 0 0 37 . 6 0 0 37 . 2 0 0
16 7 4 . 0 3 3 73 . 4 6 7 65 . 8  3 3 6 1 . 4 3 3
1 7 8 3 .  1 3 3 1 1 5 . 5 3 3 83 . 1 3 3 1 0 4 . 0 6 7
1 8 31 . 0 0 0 34 . 0 0 0 3 1 . 0 0 0 3 0 . 3 3 3
i g 1 1 3 . 3 3 3 1 23 . 0 0 0 1 1 0 . 0 0 0 1 1 2 . 3 3 3
2 0 4 6 . 7 3 3 38 . 0 6 7 5 2 . 3 3 3 50 . 4 0 0
2 2 6 . 8 0 0 s . 4 6 7 8 . 6 0 0 7 . 4 6 7
23 4 9 . 4 6 7 ' 5 6 . 3 0 0 5 1 . 6 6 7 55 . 4 0 0
24 1 5 8 4 . 9 0 0 1 2 8 8 . 1 6  7 2 3 9 7 . 6 6 7 1 5 9 5 . 4 0 0
25 2 . 6 4 2 . 1 47 3 . 9 9 6 . 6 5 9
26 9 5 . 2 0 0 1 1 4 . 1 3 3 1 0 3 . 6 0 0 1 2 0 . 9 3  3
27 6 1 . 6 3 3 60 . 4 6 7 62 . 6 6 7 56 . 6 6 7
2 8 4 5 . 5 6 7 4 7 . 2 6 7 4 9 a t o. V-1 48 . 0 0 0
2 9 2 6 . 5 3 3 2 0 , 8 0 0 1 6 . 8 6 7 2 0 3 3 3
3 0 1 2 . 1 0 0 9 . 2 3 3 7 . 0  0 0 7 . 1 0 0

VARIETIES
5 9 6 0 6 1 6 2

1 9 . 0 1 3 1 3 . ' 90 3 1 4 . 2 2 0 1 3 . 0 9 3
79 . 9 3 3 8 9 . 2 6 7 7 9 . 4 0 0 8 7 . 5 3 3

6 . 8 0 0 5 . 6 6 7 7 . 5 3 3 7 . 9 3 3
8 . 2 6 7 8 . 2 0 0 9 . 2 6 7 9 . 6 0 0

85 . 9 3 3 8 4 . 4 6 7 9 5 . 8 6 7 9 0 . 5 3 3
2 0  1 9 . 6 6 7 3 3 1 9 . 3 3 3 2 5 0 6 . 6 6 7 3 7 5 9 . 0 0 0

3 . 3 6 6 4 . 8 6 5 , 3 . 8 4 5 6 . 2 6 5
1 26 . 3 3 3 9 3 . 3 3 3 1 0 8 . 0 0 0 1 0 0 . 6 6 7

5 6 . 6 6 7 4 6 . 6 6 7 6 9 . 3 3  3 5 4 . 6 6 7
2 4 . 6 6 7 1 6 . 8 6 7 1 9 . 1 3 3 1 7 . 5 3 3
1 9 . 4 0 0 1 7 . 9 3 3 1 7 . 6 7 0 1 7 . 3 9 7

3 . 5  33 3 . 3 3 3 3 . 2 0 0 2 . 0 6 7
3 . 6 1 0 5 . 2 9 0 6 . 3 6 0 8 . 7 1 0

77 . 7 3 3 7 8 . 8 0 0 8 0 . 7 6 7 3 4 . 8 3 3
3 2 . 3 0 0 3 2 . 9 0 0 3 7 . 2 3 3 3 7 . 1 6 7
6 8 . 3 3 3 7 6 . 8 6 7 7 9 . 2 0 0 7 5 . 5 3 3
89 . 4 3  3 5 8 . 4 0 0 7 1 . 0 0 0 6 4 . 0 6 7
34 . 3  3 3 3 1 . 0 0 0 2 9 . 3  3 3 3 0 . 0 0 0

1 26 . 0 0 0 1 1 7 . 6 6 7 1 0 9 . 3 3 3 1 0 9 . 3 3 3
37 . 0 0 0 4 2 . 4 6 7 4 6 . 7 3 3 4 9 . 4 0 0

7 . 9 3 3 7 . 2 0 0 7 . 7 3 3 8 . 6 0 0
50 . 0 6 7 4 8 . 0 6 7 5 0 . 0 6 7 5 2 . 9 3 3

1 1 6 2 . 4 0 0 1 8 8 3 . 0 3 3 1 3 1 0 . 4 3 3 2 1 9 5 . 0 6 7
2 . 0  4 9 3 . 1 4 7 2 . 18 4 3 . 6 5 3

79 . 6 6 7 8 9 . 2 6 7 7 6 . 7 3 3 8 7 . 5 3 3
59 . 8 0 0 6 0 , 2 6 7 5 7 . 7 0 0 5 5 . 6 6 7
4 8 . 0 5 7 5 0 . 7 3 3 5 1 . 13  3 4 7 . 5 0 0
3 1 . 7 3 3 2 3 . 0 6 7 2 4 . 6 6 7 2 3 . 6 0 0
1 2 . 9 6 7 1 0 . 7 0 0 1 1 . 2 3 3 8 . 7 6 7

M



A P P E NDI X G E NO T Y P I C

1 2 3 4 5 6 7 8

I -  . 2 2 9 -  . 0 3 4 -  . 0 6 8 _ . 0 0 0 0 .. 1 0 8 0 . 1 1 2 —. 0 4 3
2 -  . 2 2 9 - . 0 5 2 - . 1 0 0 0 ., 0 8 9 0 . 2 0 7 0 . 2 0 6 . 3  24
3 -  . 0 3 4 -  . 0 5 2 0 . 9 9 4 0 ,. 7 8 8 1 0 4 -  . 0 9 2 0 .. 2 2 0
4 -  . 0 6 8 - . 1 0 0 0 . 9 9 4 0 .. 7 6 7 0 9 2 -  . 0 3 3 0 .. 3 9 3
3 -  . OGO 0 . 0 8 9 0 . 7 8 8 0 . 7 6 7 0 , 3 5 6 0 . 3 7 7 0 , 2 8 7

6 0 . 1 0 8 0 . 2 0 7 - . 1 0 4 -  . 0 9 2 0 ., 3 5 6 O'  9 9 9 0 .. 2 4 4
7 0 . 1 1 2 O'. 2  0 6 -  . 0 9 2 -  . 0 8 3 0 ,. 3 7 7 0 ., 9 9 9 0 . 2 5 6
8 -  . 0 4 3 -  . 3 2 4 0 . 2 2 0 0 . 3 9 3 0 . 2 8 7 0 . 2 4 4 0 . 2 5 6
9 -  . 0 4 0 - . 3 8 1 - . 0 4 8 0 . 0 5 8 0 . 0 4 9 0 6 5 - . 0 5 1 0 . 4 67
1 0 0 . 7 4 9 -  . 3 4 5 -  . 2 2 2 - . 2 1 9 . 3 1 6 0 . 0 9 8 0 , 1 0 2 0 . 0 7 3

1 1 0 . 6 4 7 -  . 0 0 3 -  . 2 4 2 -  . 3 5 7 _ . 2 8  8 _ 0 4 3 - . 0 4 7 _ 5 6 0
1 2 0 . 4 6 1 0 , 0 5 4 -  . 10  3 -  . 0 2 6 , 4 6 4 2 4 7 -  . 2 6 4 -  .. 2 0 5
1 3 0 . 4 3 9 -  . 3 9 4 -  . 2 5 7 -  . 2 8 3 0 .. 0 8 3 0 ,, 3 3  8 0 . 3 6 0 0 ,, 2 3 4
1 4 -  . 2 4 5 0 . 3 6 2 0 . 0 9 3 0 . 1 0 7 0 . 1 6 6 0 3 3 -  . 0 3 2 26  4
1 5 0 . 1 0 2 0 . 0 3 6 0 . 4 0 1 0 . 3 3 3 o' .. 3 2 9 -  .O i l - . 0 1 4 — . 1 35

16 0 . 1 2 7 -  . 2 8 9 0 . 1 7 1 0 . 1 1 1 0 .. 0 7 4 . 0 1 8 . 0 4 0 . 0 5  1
17 0 . 1 23 0 . 2 9 6 0 . 7 4 3 0 . 8 0 8 0 . 7 6  2 0 ,, 0 6  1 0 .. 0 7 2 0 .. 2 4 6
1 8 0 . 0 8 1 - . 1 9 3 0 . 5 0 3 0 . 5 2 3 0 , 4 8 9 . 1 9 2 . 1 6 5 0 .. 2 8 3
19 0 . 2 5 5 - . 1 2 4 0 . 4 6 1 0 . 5 1 5 0 . 3 0 2 . 1 3 7 - . 1 3 3 0 .. 1 5 7
2 0 -  . 3 5  2 0 . 5 7 4 -  . 3 4 6 - , 3 3 0 . 1 4 5 0 . 1 8 6 0 .. 1 8 6 . 0 9 6

2 1 0 . 0 5 5 - . 1 0 1 1 . 0 0 9 1 . 0 0 5 0 ,, 7 8 5 0 . 0 2 2 0 ., 0 3 2 0 .. 4 3 5
2 2 0 . 0 0 7 - . 0 1 3 1 . 0 4 2 1 . 0 3 1 0 . 9 1 3 0 . 1 1 5 0 , 1 2 4 0 . 4 0 7
23 0 . 0 7 7 0 . 1 1 7 0 . 1 2 0 0 . 13  3 0 .. 4 1 7 0 . 9 5  8 0 . 9  57 b . 4 1 9
24 0 . 0 8 4 0 . 1 5 9 0 , 1 2 0 0 . 1 2 9 0 . 4 12 0 . 9 8 3 0 . 9 8 2 0 . 4 0 2
25 -  . 2 4 7 0 . 9 8 8 0 . 0 5 5 - . 0 1 3 0 .. 2 0 0 0 .. 1 8 4 0 .. 1 3 5 . 2 5 7

2 6 0 . 3 6 6 0 . 1 1 6 0 . 0 0 5 -  . 0 6 3 0 3  4 0 . 0 1 5 0 .. 0 2 0 0 . 0 0 9
27 - . 3 1 4 -  . 0 0 2 0 . 2 5 7 0 . 1 9 1 c .. 0 5 3 26  2 . 2  70 1 7 6
28 0 . 9 2 8 -  . 29  5 -  . 0 3 8 -  . 0 4 4 0 . 0 2 3 0 . 1 3 8 0 . 1 4 0 03  1
29 0 . 9 2 8 -  . 2 7 1 0 . 0 2 4 - . 0 3 1 0 .. 0 4 2 0 .. 09  1 0 .. 0 3 7 -  ,, 07  0

C OR R E L A T I ON MAT RI X DATA A

9 1 0 1 1 1 2

-  . 0 4 0 0 . 7 4 9 0 ,, 6 4 7 0 .. 4 6  1 0
- . 3 8 1 -  . 3 4 5 . 0 0 3 0 . 0 6 4 -
-  . 0 4 8 -  . 2 2 2 . 2 4 2 1 0 3 -
0 . 0 5 8 - . 2 1 9 . 3 5 7 . 0 2 6 -
0 . 0 4 9 - . 3 1 6 . 3 8 8 4 6 4 0

-  . 0 6 5 0 . 0 9 8 _ . 0 4 3 , 2 4 7 0
- . 0 5 1 0 . 1 0 2 . 0 4 7 , 2 6 4 0
0 . 4 6 7 0 . 0 7 3 -  , 5 6 0 . 2 0 5 0

0 . 0 1 5 3 6 0 -  ., 3 3 5 0
0 . 0 1 5 0 ,, 7 5 3 0 . 4 4 3 0

-  . 3 6 0 0 . 7 5 3 0 .. 5 0 3 0
-  . 3 3 5 0 . 4 4 3 0 .. 5 0 8 -
0 . 2.1 7 0 . 6 3 0 0 . 3 2 0 -  ,. 3 7 8
- . 0 2 3 -  . 6 4 2 . 3 4  2 2 4 2 -
-  . 0 7 2 -  . 4 2 5 - . 2 1 4 . 2 6  1 _

0 . 0 5 4 0 . 2 18 0 . 1 9 2 0 . 0 1 1 0
- . 0 4 1 - . 1 1 3 -  . 1 8 3 0 . 1 0 0 -
0 . 1 5 6 0 . 16 9 0 18 0 . 0 6 6 0
0 . 0 1 6 0 . 0 8 8 - . 0  13 0 ,, 0 5  i 0
- . 1 9 9 -  , 5 6 0 15 7 . 5 0 9 -

0 . 0 6 2 - . 1 0 0 . 2 9 0 —■. 0 7 3 .
0 . 0 7 8 -  . 2 0 8 3 5 3 2 4 1 -
-  . 0 0 5 0 . 0 9 4 , 1 5 2 -  .. 3 3 8 0CJO1 0 . 0 8 9 1 4 9 -  , 3 1 0 0
-  . 3 2 4 -  . 3 9 5 0 7 7 - 0 49 -

-  . 0 4 5 0 . 1 5 0 o . 0 4 8 0 . 3 7 9
- . 0 9 2 -  . 2 0 5 0 8 6 0 . 2 3  1 -
- . 0 2 1 0 . 7 4 4 0 . 6 6 1 0 . 3 2 0 0
-  . 0 0 3 0 . 7 2 4 0 . 5 3 7 0 .. 4 4 4 0

1 3 1 4 , 1 5 1 6

4 3 9 2 4 5 0 .. 1 0 2 0 . 1 2 7
3 9 4 0 . 3 6 2 0 . 0 3 6 CO 'O

2 5 7 0 , 0 9 2 0 .. 4 0  1 0 . 17 1
2 8 3 0 ,. 1 0 7 0 . 3 3 3 0 . 1 1 1
0 8 3 0 . 1 6 6 0 . 3 29 0 ,, 0 7 4

3 3 8 - . 0 3 3 - . 0 1 1 -  . 0 1 8
3 6 0 -  . 0 3 2 I O t-* it* -  . 0 4 0
2 3 4 -  . 2 6 4 . 1 3 5 - . 0 6 1
2. 1 7 -  . 0 2 8 - . 0 7 2 0 . 0 5 4
6 3 0 -  , 6 4 2 - . 4 2 5 0 . 2 1 8

3 2 0 - . 3 4 2 - . 2 1 4 0 . 1 9 2
3 7 8 -  . 2 4 2 - . 2 6 1 0 . 0 1 1

- . 4 0 1 - . 1 1 5 0 . 13 3
4 0  1 0 . 7 1 2 -  . 3 3 2
1 15 0 . 7 1 2 0 . 0 0 6

1 3 3 - . 3 3 2 0 , 0 0 5
.1 8 2 0 . 16 9 0 . 3 2 5 0 . 0 6 9
0 4 0 7  . 2 6 6 -  . 1 OS 0 . 2 4 4
1 0 0 b . 0 4  8 0 . 2 5 7 0 . 0 5  2.
0 7 9 0 . 5 9 9 0 . 2 3 1 -  . 3 8 4

0 9 2 0 . 0 1 3 0 . 2 7 9 0 : I 2 3
0 3  7 0 . 18  7 0 . 3 1 3 0 . 0 5 3
4 1 7 - . 0 5 6 0 . 0 0 2 -  0 3 5
3 6 7 - . 0 4 0 0 . 0 1 2 -  . 0 0 4
3 5  1 0 . 3 9 9 0 . 0 8 8 - . 2 5 7

2 2 8 -  . 0 3 2 -  . 0 0 8 0 . 0 4 9
4 7 5 0 . 0 0 7 0 . 0 5 0 0 . 2 5 3
5 7 5 -  . 2 3 8 0 . 1 2  2 0 . 1 0 4
4 0 4 -  . 3 0 7 0 . 0 9 6 0 . 4 7 4

WH-H-



17 1 8 1 9 20

1 0 , 12 3 0 . 0 8 1 0 . 2 5 5 - . 3 5 2
2 0 . 2 9 6 - . 1 9 3 - . 1 2 4 0 . 5 7 4
3 0 . 7 4 3 0 . 5 0 3 0 . 4 6 1 -  . 3 4 6
4 0 . SOS 0 . 5 2 8 0 . 5 1 5 -  . 3 8 0
5 0 . 7 6 2 0 . 4 8 9 0 . 3 0 2 - . 1 4 5

6 0 . 0 6 1 -  . 1 9 2 - . 1 3 7 0 .  18 6
7 0 . 0 7 2 - . 1 6 5 -  . 13  3 0 . 18 6
S 0 . 2 4 S 0 . 2 8 8 0 . 1 5 7 -  . 0 9 5
9 - . 0 4 1 0 . 1 5 6 0 . 0 1 6 - . 1 9 9
1 0 - . 1 1 3 0 . 18 9 0 . OSS -  . 5 6 0

1 1 -  . 18 2 - . 0 1 8 - . 0 1 3 - . 1 5 7
1 2 0 . 1 0 0 0 . 0 6 6 0 . 0 5 1 -  . 5 0 9
i 3 -  . 18  2 0 . 0 4 0 0 . 1 0  0 -  . 0 7 9
1 4 0 . 16 9 -  . 2 6 6 0 . 0 4 8 0 . 5 9 9
15 0 . 3 2 5 - . 1 0 8 0 . 2 5 7 0 . 231

1 5 0 . 0 6 9 0 . 2 4 4 0 . 0 S 2 -  . 3 8 4
1 7 0 . 5 4 2 0 . 5 2 7 - . 1 7 9
I S 0 . 5 4 2 0 . 5 2 2 -  . 8 0 7
1 9 0 . 5 2 7 0 . 5 2 2 . -  . 4 4 3
20 - . 1 7 9 -  . 8 0 7 -  . 4 4 3

2  1 0 . 8 0 8 0 . 4 9 5 0 . 4 8 1 -  . 4 0 0
2 2 0 . 9 0 4 0 . 3 9 4 0 . 5 1 0 -  . 2 5 0
2 3 0 . 2 2 1 - . 2 6 0 - . 0 2 6 0 . 1 1 2
24 0 . 2 0 0 - . 1 3 7 -  . 0 4 6 0 . 1 2 9
25 0 . 3 7 2 - . 1 0 8 - . 0 7 2 0 . 5 8 3

26 0 . 0 7 0 - . 1 2 6 - . 1 3 0 0 . 0 1 1
27 -  . 0 0 7 0 . 0 0 1 - . 0 7 6 -  . 0 6 6
28 0 . 1 1 2 0 . 13 3' 0 . 3 2 4 -  . 3 6 9
2 9 0 . 1 3 7 0 . 1 2 8 0 . 2 3 5 -  . 4 3 2

2 1 2 2 23 24

0 . 0 5 5 0 . 0 0 7 0 .. 0 7 7 0 .. 0 8 4
- . 1 0 1 . 0 1 3 0 .1 1 7 0 .. 1 5 9 0
1 . 0 0 9 1 .. 0 4 2 0 . 1 20 0 . 1 2 0 0
1 . 0 0 5 1 .. 0 3  1 0 . 1 3 3 0 . 1 2 9 -

0 . 7 8 5 0 ,, 9 1 8 0 .4 1 7 0 .4 1 2 0

0 . 0 2 2 0 . 1 1 5 0 . 9 5 8 0 . 9 8 3 0
0 . 0 3 2 0 . 1 2 4 0 . 9 5 7 0 . 9 8 2 0
0 . 4 3 5 0 . 4 0 7 0 . 4 1 9 0 . 4 0 2 -

0 . 0 6 2 0 . 0 7 8 - . 0 0 5 -  . 0 2 7 -

- . 1 0 0 -  . ' 20 8 0 . 0 9 4 0 . 0 8 9 —

-  . 2 9 0 . 3 5 3 - . 1 5 2 . 1 4 9 -
-  . 0 7 3 , 2 4  1 o o o— . W O - . 3 1 0 -
-  . 0 9 2 . 0 3 7 0 . 4 1 7 0 .. 3 6 7 ' -
0 . 0 1 3 0 . 1 8 7 - . 0 5 6 , 0 4 0 0
0 . 2 7 9 0 .. 3 1 3 0 . 0 0 2 0 .. 0 1 2 0

0 . 1 28 0 . 05  3 . 0 3 5 -  . 0 0 4 -
0 . 8 0 8 0 .. S 0 4 0 . 2 2 1 0 . 2 0 0 0
0 . 4 9 5 0 . 3 9 4 . 2 6 0 - . 1 3 7 -
0 . 4 8 1 0 .. 5  1 0 . 0 2 6 -  . 0 4.6 _
-  . 4 0 0 —  ,2 5 0 0 . 1 1 2 0 . 1 2 9 0

1 . 0 1 8 0 .. 2  42 0 . 2 2 8 0
1 . 0 1 8 0 . 2 9 0 0 .. 2 7 4 0
0 . 2 4 2 0 . 2 9 0 < . 0 0 0 0
0 . 2 2 3 0 .. 27 4 1 . 0 0 0 0
0 . 0 0 2 0 .. 1 0 7 0 . 1 1 9 0 . 1 6 2

-  . 0 0 4 0 . 0 3  1 0 . 0 5 9 0 .. 0 8 9 0
0 . 16 1 0 .. 0 6 2 2 3 0 . 2 1 5 -

0 . 0 7 2 0 . 0 0 6 0 . 0 8 4 0 . 0 8 0 -

0 . OS 1 0 .. 0 1 7 0 . 0 4 3 0 . 0 6 1 -

25' 26 27 2 8 29 SD

2 4 7 0 .. 3 6 6 . 3  14 0 ., 9 2 8 0 . 9  28 4 ,, 0 9 2 6
9 8  8 0 ,. 1 1 6 . 0 0 2 . 2 9 5 . 27 1 1 2 .. 0 7 6 0
0 5 5 0 .. 0 0 5 0 .. 2 5 7 . 0 3 8 0 . 0 2 4 0 .. 9 2 2 5
0 1 3 . 0 6 8 0 ,. 1 9  1 -  .. 0 4 4 . 0 3  1 2 ., 3 3 4 7
2 0 0 . 0 3 4 0 .. 0 5 8 0 .. 0  28 0 . 0 4 2 9 . 0  154

1 8 4 0 . 0 1 5 . 2 6 2 0 , 1 3 3 0 .. 0 9 1 6 8 7 . 0 9 2 1
1 3 5 0 .. 0 2 0  - . . 2 7 0 0 . 1 4 0 0 ,, 0 3 7  1 . 1 3 5 6
2 5 7 0 .. 0 0 9  - . . 1 7 6 - . 0 3 1 . 0 7 0  2 3 . 0 2 8 6
3 2 4 . 0 4 5  - . 0 9 2 - . 0 2 1 -  .. 0 0 3  9 . 7 3 2 6
3 9 5 0 .. 1 5 0  - . 2 0 5 0 . 7 4 4 0 ., 7 2 4  4 . 8 8 3 3

0 7 7 0 . 0 4 8 . 0 8 5 0 .. 6 6  1 0 . 6 3 7 5 . 3 1 0 6
0 4 9 0 . 3 7 9 0 ., 2 3  1 0 .. 3 2 0 0 . 4 4 4 0 . 7 4 9 6
3 5  1 -  . 2 2 8 -  .. 4 7 5 0 ,, 5 75 0 . 4 0 4 1 . 5 5 3 1
3 9 9 -  . 0 3 2 0 .. 0 0 7 . 2 3  8 -  . 3 0 7 1 7 . 5 7 1 1
0 8 8 - . 0 0 8 0 ., 0 5 0 0 .. 1 2 2 0 . 0 9 6 4 . 9 3 4 3

2 5 7 0 . 0 4 9 0 .. 2 5 3 0 . 1 0 4 0 .. 4 7 4 6 . 8 3 6  2
3 7 3 0 . 0 7 0 , 0 0 7 0 . 1 1 2 0 ., 1 3 7 24  .. 5 5 5 5
1 0 8 - . 1 2 6 0 .. 0 0  1 0 . 1 3 3 0 .. 1 2 8 1 .. 5 5  30
0 72 - . 1 3 0 . 0 7 6 0 . 3 2 4 0 .. 2 3 5 5 , 8 8 2 3
5 8 8 0 . 0 1 1 - , 0 6 6 — . 3 6 9 —  .. 4 3 2 5 . S5 36

0 0  2 . 0 0 4 0 ,, 1 6  1 0 . 0 7 2 0 .. 0 8 1 1 .. 5 8 3 4
1 0 7 0 .. 0 3  1 0 .. 0 6 2 0 . 0 0 6 0 ,, 0 1 7 7 5 9 4 0
1 1 9 0 ., 0 5 9 - ,. 2 3 0 0 . 0 8 4 0 ., 0 4 3 : ?■ 6 4 .. 1 7 0 3
1 6 2 0 .. 0 8 9 - ,, 2 1 5 0 . 0 8 0 - 0 , 0 6  1 0 . 5 9 9 4

0 .. 0 9 0 . 0 1 2 3 0  1 , 2 7 6 1 2 ,, 1 7 6 9

0 9 0 _ , 1 3 1 _ 0 0 2 0 .. 3 6 4 5 ., 3 3 7 9
0 1 2 - ,. 1 3  1 -  . 3 00 - .. 1 1 8 2 . 6 9 9 3
3 0  1 . 0 0 2 - .. 3 0 0 0 ,, 8 4 7 S .. 0 3 6 3
2 76 0 .. 3 6 4 _ . 1 1 8 0 .. 8 4 7 3 . 1 6 7 1



xiv

A p p e n d i  x

T h e  s o l u t i o n s  o f  c  ommun a 1 i t y  o b t a i n e d  f r o m  t h e  l a s t  t wo  i t e r a t i o n s  o f

p r i n c i p a l  f a c t o r  a n a l y s i s  -  d a t a  A.

a )  E n v i r o n m e n t a l  c o r r e l a t i o n  m a t r i x  o f  o r d e r  23

( T h r e e  f a c t o r  c a s e )  ( F o u r  f a c t o r  c a s e )

2 0 t h  i t e r a t i o n  2 1 s t  i t e r a t i o n  2 4 t h  i t e r a t i o n  2 5 t h  i t e r a t i o n

4 0 6 1 3 0 5 . 4 0 6 1 7 5 2
4 6 0 0 7 2 2 . 4 6 0 0 6 4 1
4 7 4 9 2 7 1 . 4 7 4 9 2 2 4
4 9 1 4 5 3 1 . 4 9 1 4 4 9 1
6 7 7 0 6 5 4 . 6 7 7 0 6 5 1
4 9 7 7 3 9 9 . 4 9 7 7 3 9 3
7 3 0 7 9 0 0 . 7 3 0 7 3 9 6
2 7 1 3 7 9 6 . 2 7 1 8 7 9 4
0 3 1 1 9 5 3 . 0 3 1 1 9 6 4
0 2 1 2 1 S 5 . 0 2 1 2 1 3 6
1 3 0 S 4 9 7 . 1 3 6 3 4 2 7
1 5 1 7 7 6 2 . 1 5 1 7 7 5 9
34 3 2 7  1 S . 3 4 3 2 5 3 2
5 7 7 8 3 2 2 . 5 7 7 9 4 9 7
1 1 2 0 0 4 9 . 1 1 2 0 0 4 5
6 3 2 9 4 7 7 . 6 8 2 9 4 8 3
5 7 6 2 3  1 3 . 5 7 6 2 3 2 6
4 9 9 4 5 0 6 . 4 9 9 4 5 1 8
0 6 S 4 6 6 5 . 0 6 .3 4 6 6 3
0 5 2 3 2 5 2 . 0 5 2 3 2 4 7
0 7 4 0 9 3 1 . 0 7 4 0 9 7 3
8 5 7 9 0 1 1 . 8 5 7 9 0 0 4
7 8 0 7 3 7 1 . 7 3 0 7 8 7 1

5 3 7 2 6 0 8 . 5 3 7 2 5 9 5
5 2 8 0 2. 2 5 . 5 2 3 0 2 1 4
5 1 1 3 4 0 5 . 51 1 3 4  01
5 1 9 3 1 2 1 . 5 1 9 3 1 1 8
7 0 7 3 3 4 1 . 7 0 7 3 3 4 0
5 2 9 9 0 0 1 . 5 2 9 9 0 0 4
7 3 3 5 7 3 1 . 7 3 3 5 7 3 3
2 3 2 9 3 4 6 . 2 8 2 9 3 4 7
0 3 3 S 5 3 1 0 3 3 8 5 3 2
1 3 5 6 8 6 7 . 1 3 5 6 8 6 8
1 3 9 0 3 3 1 . 1 3 9 0 3 2 2
3 0 1 2 1 8 3 . 3 0 1 2 1 9 0
4 1 7 0 9 2 9 . 4 1 7 0 9 1 0
5 2 4 9 9 1 2 . 5 2 4 9 9 8 3
1 1 3 0 2 4 3 . 1 13  0 2 4 7
6 6 9 3 6 1 3 . 6 6 9 8 6 1 4
7 5 2 2 9 4 0 . 7 5 2 2 9 4 0
6 9 8 7 2 5 3 . 6 98  7 261
0 7 8 5 S 4 8 . 0 7 8 5 8 4 3
1 4 3 6 6 7 5 . 1 4 3 6 6 7 6
0 7 6 7 S 1 9 . 0 7 6 7 8 18
3 5 1 9 2 9 2 . 8 5 1 9 2 9 6
7 9 1 4 3 1 1 . 7 9 1 4 3 1 2
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b )  E n v i r o n s n e n t i l  c o r r e l a t i o n  
m a t r i x  o i  o r d e r  1 5 .

4 9 t h  i t e r a t i o n  5 0 t h  i t e r a t i o n

6 3 9 8 3 1 . 6 3 9 8 8 3
2 8 5 5 6 1 . 2 8 5 5 3 1
7 8 5 4 3 0 .7 8 5 4 2 7
5 8 8 6 7 6 . 5 8 3 6 8 3
7 2 4 0 5 5 . 7 2 4 0 5 5
2 7 3 3 8 6 . 2 7 3 3 8 7
0 1 6 3 9 3 . 0 1 6 4 0 4
1 6 7 7 1 3 . 1 6 7 7 0 1
4 7 0 3 3 6 . 4 7 0 3 0 1
6 9 8 7 6 6 . 6 9 9 5 1 8
1 1 0 6 5 8 . 1 1 0 6 5 4
0 9 2 1 2 3 . 0 9 2 1 2 0
0 4 2 2 1 8 . 0 4 2 2 1 6
0 6 1 4 0 0 . 0 5 1 3 9 6
5 3 6 5 6 0 . 6 3 6 5 6 0

c> G e n o t y p i c  c o r r e l a t i o n  
s i s  t r i x  o f  o r d e r  1 5 .

2 4 t h  i t e r a t i o n  2 5 t h  i t e r a t i o n

7 9 3 3 0 3 . 7 9 3 3 0 3
0 2 3 1 0 2 . 0 2 3 1 0 2
3 5 2 5 2 9 . 3 6 2 5 8 1
3 3 9 7 2 7 . 3 3 9 7 2 5
7 3 4 4 3 4 , 7 3 4 4 8 2
7 2 4 4 3 2 . 7 2 4 4 4 0
4 3 2 6 1 4 . 4 8 2 6 1 4
3 3 4 3 1 3 . 8 3 4 3 1 0
5 6 8 0 3 9 . 6 6 8 0 3 9
4 0 8 7 1 5 . 4 0 8 7  1 5
9 8 6 7 0 0 . 9 8 6 7 0 0
5 1 3 9 9 2 . 5 1 3 9 9 1
1 2 2 1 1 7 . 1 2 2 1 1 7
0 2 8 6 2 4 . 0 2 8 6 2 4
4 6 3 7 3 3 . 4 6 3 7 8 1
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1 2 7 . 0 39 1 0  5 . 7 4 3 1 1 2 . 9 5 5 2 5 5 . 4 4 6 1 2 8 . S 4 3 19 2 . 6

17 9 . 3 13 1 2 9 . 2 3 1 5 5 . 4 8 3 9 6 . 2 5 1 1 6 3 . 7 44 2 5 3 . 4
i 8 2 . 1 i  p, 13 0 . 3 2 9 2 3 9 . 9 3 P. 4 6 7 . 4 52 2 0 0 . 0 S 2 9 4 . 3
2 1 0 . 4 4 9 14 4 . 9 56 2 3 4 . 3 4 3 4 6 9 . 3 2 7 2 1 5 . 9 3 2 9 4 .  3
2 2 0 . 8 3 3 1 4 6 . 9 33 2 9 3 . 5 4 7 4 7 1 . 7 1 6 2 1 3 . 3 2 3 1 7 . 1
2 3 9 . 4 34 1 6 6  . D 6 2 9 4 . 3 1 7 4 9 5 . 9 2 3 2 1 9 . 5 3 9 3 2 6 . 6

2 4 4 . 7 4 3 2 3 3  . S 44 3 0 7 .  1 4 9 5 1 5 . 7 5 2 2 4 7 . 2 2 ° 3 7 5 . 6
2 4 5 . 0 41 '17'? Ois  i , «_■ 4 3 9 6 . 2 2 0 5 4 5 . 4 5 9 2 5 0 . 4 1 2 4 1 1 . 6
2 5 0 . 2 26 2 7 2 . 3 4 1 9 . 3 5 5 3 . 5 5 3 2 6 5 . 2 3 S 4 3 3 . S
2 3 1 . 3 1 2 2 3 3 . 7 37 4 5 3 . 7 3 5 3 0 . 9 35 2 7 5 . 9 37 4 4 3 . 6
3 o 2 . G 5 S 2 9 7 . 3 3 9 4 5 4 . 5 2 9 5 2 3 .  3 55 3 0 9 . 7 5 4 2 . 2
3 2 3 .  1 6 3 1 7 . 1 4 9 5 3 3 . 2 1 2 5 3 1 . 0 5 3 0 9 .  9 4 6 3 6 . 7
4 1 S . i 55 3 4 3 . 0 4 7 5 6 1 . 5 6 6 3 6 . 7 1 0 3 1 9 . 0 1 S 6 4 4  . 2
4 3 1 . 5 2 1 3 5 9 . 3 2 0 5 7 3 . 3 1 3 6 5 7 .  9 3 3 3 2 0 . 4 4 9 6 7 3 . 0
4 5 5 . 3 17 3 7 0 . 3 1 2 6 2 5 . 3 3 9 5 9 5 . 5 3 0 3 2 5 . 1 3 4 6 3 0 . 9
4 3 3 . 9 5 4 3 3 5 . 7 1 7 6 4 0 . 0 5 7 7 0 7 . 3 1 3 3 2 3 . 0 2 3 7 3 5 . 3
4 9 4 . 9 57 3 9 0 . 9 7 6 6 3 . 0 5 3 7 1 3 . 3 54 3 4 0 . 3 1 7 S 0 2 . 3
5 11 . 6 2 2 3 95  . 4 1 3 6 3 7 . 2 4 1 7 4 1 . 3 4 5 3 4 9 .  3 5 5 3 6 2 . 4
5 2 2 . 7 2 4 3 9 7 . 0 4 1 7 5 5 .  i 44 7 6 5 . 0 1 1 3 5 0 . 0 5 7 S S 0 . S
5 3 0 . 6 47 3 9 9 . 3 2 3 3 0 0 . 2 3 0 8 1 3 . 3 o<n< •_ 3 5 4 . 4 5 3 3 3 3 . 6

5 6 2 . 2 3 0 4 0 7 . 0 5 8 8 4 2 . 4 5 4 3 2 2  . 5 1 4 3 9 5 . 2 47 8 94 . S
5 3 2 . 0 3 3 4 1 2 . 4 3 0 3 5 4 . 2 2 1 3 2 9 . 3 1 i 4 2 0 .  1 4 1 9 1 3 . 3
5 8 2 . 7 3 5 4 1 5 . 3 34 9 1 9 . 1 2 8 3 4 7 . 5 1 5 4 2 2 . 7 2 1 9 6 5 . 5
6 0 0 . 1 3 4 1 9 , 3 5 7 9 2 0 . 7 5 5 3 6 9 . 2 1 9 4 2 6 . 3 2 0 9 6 7 . 5
5 5 9 . 2 2 0 4 3 1 . 0 55 9 3 4 . 3 3 5 5 0 0  . 9 3 1 4 3 4 . 3 3 0 1 0 0 6 . 3
6 6 1 . 2 5 3 4 5 3 . 2 2 1 9 6 7 . 0 3 4 9 5 3 . 3 53 4 4 3 . 2 2  5 1 0 3 2 . 3
6 9 9 .  1 3 1 4 5 4 . 7 2 6 1 0 2 8 . 1 2 6 9 7 1 . 2 2 5 4 4 9 .  3 55 1 0  6 1 . 5
7 3 2 .  2 3 4 7 6 . 3 5 4 1 0 3 7 . 2 35 1 0  2 1 . 9 4 1 4 6 5 .  9 5 4 1 0 9 4 . 3
7 5 9 . 2 i C 5 0 1 . 5 3 3 1 0 5 4 . 4 37 1 0 2 4 . 7 5 7 4 7 3 . 2 3 5 1 1 9 7 . S
7 6 1 . 0 1 4 5 3 6 . 4 35 1 1 3 0 . 3 5 1 1 0 6 3 . 3 2 0 4 3 5 . 0 1 3 1 2 1 3 . 3
8 0 4 . 1 1 9 5 4 4 . 6 5 3 1 2  2 1 . 9 1 3 1 1 0 4 . 4 4 S 5 3 3 , 4 5 3 1 2 3 8 . 4
3 1 6 . 6 4 5 5 3 . 5 i 3 1 2 3 5 . 2 5 3 1 1 3 0 . 9 4 2 «w ^ 24 1 2 6 9 . 8
S 4 5 . 7 6 2 5 6 2 . 5 6 2 1 3 1 3 , 5 6 2 1 1 6 5 . 5 4 0 5 4 6 . 6 3 3 1 2 7 3 .  1
3 5 7 .  1 6 1 5 3 3 . 3 3 1 1 3 6 2 . 5 3 i 1 1 7  8 . 1 6 1 5 5 5 . 3 3 1 13 3 1 . 2
9 0 7 . 5 5 6 6 4 1 . 5 2 4 1 4 0 2 . 4 46 1 2 1 7 . 8 25 5 7 5 , 9 6 2 1 4 0 3 .  1
9 9 9 . 5 44 5 4 3 . 2 5 1 1 4 2 4 . 7 27 1 2 2 5 . 7 2 4 5 3 3 . 7 1 4 1 4 5 0 . 3

1 0 2 0 . 3 9 5 5 1 . 1 4 6 1 4 3 5 . 2 9 1 2 9 6 . 5 47 5 3 4 . 3 1 9 1 5 3  1 . 0
1 0 2 6 . 0 2 7 6 3 6 . 0 1 4 1 4 9 6 . 2 7 1 3 1 7 . 7 1 7 6 0 0 . 5 5 1 1 5 5 3  . 9
10 3 1 . 9 4 S 7 0 2 . 3 27 1 5 2 9 . 5 1 4 i Pi 2 7 3 1 S 7 2 8 . 4 y 1 6 0 6 . 4
1 0 3 6 . 4 5 1 7 2 0 . 5 1 9 1 5 9 6 . 9 1 9 1 3 2 3 . 0 1 7 5 9 . 2 5 1 1 6 7 9 . 6
10 9 3 .  1 1 1 7 2 5.. S 23 1 5 0 5 . 4 5 9 13 6 1 . 4 9 7 9 0 . 6 O *7is  » 1 6 9 1 . 7
1 4 2 2 . 9 2 3 7 7 4 . 9 g 1 7 0 1 . 1 2 3 1 3 8 0 . 5 3 4 3 4 7 . 1 43 1 7 4 6 . 2
1 4 3 5 . 4 4 0 7 3 0 .  1 5 0 1 7 2 0 . 4 24 1 3 9 1 . 3 3 5 3 5 6 . S 1 1 1 7 5 0 , 8
1 5 3 7 , 3 5 0 7 3 3 . 7 *j 1 1 7 2 9 . 7 6 0 1 4 0 2 . 9 23 3 6 6 . 2 2 3 13 0 6 . 1
1 5 S 5 . 7 5 9 ‘ S 1 7 . 2 5 0 1 7 3 7 . 6 52 1 4 2 1 . 7 4 9 9 6 1 . 4 I 0 1 8 1 5 . 5
1 6 7 0 . 1 2 5 3 1 7 . 6 5 9 1 7 5 5 . 2 50 1 4 2 2 . 5 3 3 1 0 5 0 . 5 4 0 1 3 6 4 , 3
i 7 3 S . 5 1 0 3 2 S . 5 1 1 13 0 4 .  1 1 1 1 5 6 0 . 6 Lf 1 2 2 3 . 1 5 0 i 9 0 S . 5
1 9 5 9 . 2 4 5 9 1 6 . 3 5 2 1 3 9 7 . 5 5 15 0 7 . 2 5 6 1 2 7 6 . 1 2 5 1 9 1 3 . 0
2 2 6 1 . 3 42 9 1 7 . 2 4 8 1 9 0 S . 4 5 1 1 6 3 3 . 9 4 1 5 0 7 . 2 5 9 1 9 6 2 . S
2 5 1 7 . 3 52 9 1 3 . 3 5 1 9 5 5 . 2 1 0 1 6 9 2 . 4 3 9 1 6 4 0 , 3 46 1 9 6 5 . 5
2 5 9 7 . 7 6 0 9 3 3 . 5 1 0 1 9 7 5 . S 4 0 1 7 0 3 . 0 4 3 1 7 2 1 , 1 4 2 1 9 7 0 . 0
2 8 7 7 .9 4 6 1 0 1 0 . 3 4 0 1 9 9 0 . 3 43 1 7 3 3 , 5 2 9 1 7 4 6 . 0 45 2 0 0 9 . 9
2 5 0 1 . 7 3 2 1 0 9 0 . 0 25 2 .i &  ( . 5 1 6 1 3 9 4 . 5 2 2 1 8 2 2 . 0 6 0 v 0 2 2 .3
2 9 4 6 . 3 1 6 1 1 4 4 . 7 4 5 2 1 3 3 . 3 4 5 19 7 5 .  1 1 9 5 5 . 2 52 2 0 6 0 . 0
3 0 6 5 . 2 5 1 2 2 5 . 1 4 2 2 2 5 5 . 9 2 5 1 9 7 6 , 7 6 2 3 0 4 . 4 •si ” 2 2 7 3 . 2
3 2 1 0 . 9 37 12 4 6 . 2 1 6 3 3 4 0 . 0 42 2 0 4 7 . 5 1 2 2 3 7 3 . 3 5 2 3 0 4 . 4
3 3 3 3 . 3 3 6 1 3 2 2 . S o -4.' 2 4 0 6 . 9 3 2 2 1 5 3 . 4 c 2 4 0 2 . 0 1 6 2 3 2 5 .  1
4 0 2 3 . 5 ■7 1 3 6 9 . 3 36 2 3 9 4 . 6 3 5 2 6 6 2 . 0 4 4 3 16 1 . 2 3 5 2 6 4 1 . 4
5 3 3 5 . 5 i 1 q tA W V 1 w* 1 3 2 1 0 . 9 1 2 9 0 1 . 7 3 7 3 S 0 0 , 6 1 2 9 4 6 . 3
5 6 5 0 . 5 1 5 2 4 2 9 . 6 1 5 3 3 0 4 . 3 1 5 3 2 9 0 . 4 7 4 4 3 3 . 1 1 5 4 1 5 7 . 9
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5 5
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4 1
0 3
57
3 0
2 1
2-3
55
5 4
35
33
1 3
5 3
24
31
3 2
1 4
1 9
5 1

9
5 1
&  i

4 5
1 1
4 8
2 3
5 0
59
60
1 0
4 0
25
2

45
4 2

5
1 6
? ̂
3  6

1 5

y 3 9 i G 1 1

13 1 . 0 43 9 3 . 4 40 13 5 . 3 3 7 5 3 . 9 i 4 4 4 . 0

2 4 1 . 0 4 4 1 4 0 . 9 1 4 15 0 . 3 45 7 0  . 9 4 0 6 1 . 3 2 9

5 4 2 . 2 3 1 5 5 . 4 3 1 1 7 0 . 0 42 34  . 4 3 1 7 0 . 5 3 9

5 S 7 , 2 2 2 17 1 . 5 5 0 1 S 9 . 1 1 6 8 7 . S 1 9 7 4 . 2 6

6 6 3 . 0 6 2 9 4 . 3 1 1 1 9 6 . 2 1 1 9 0 . 3 6 1 3 4 . 1 4 4
7 7 1 . 7 2 9 3 2 3 . 5 1 9 1 9 7 . 0 1 4 1 1 7 . 1 5 0 8 8 . 3 4 9
3 1 4 . 7 33 3 2 4 . 3 5 1 2 1 1 . 7 6 1 1 2 4 . 1 1 0 9 0 . 3 p

8 5 7  . 1 39 4 3 6 . 2 27 2 4 2 . 3 1 9 1 2  5 . 5 27 9 9 . 8 43
1 0 6 1 , 6 <■> 4 7 6 . 3 3 3 2 4 5 . 1 4 0 1 3 5 . 6 6 2 1 0  2 . 5 " 3
1 0 S 3 . 3 1 2 4 8 7 . S 5 9 2 6 9 . 5 4 8 13 6 . 5 1 5 1 0  2 . 5 38
1 3 1 7 . 7 49 C“ C" «7 52 2 7 7  . 6 53 13 3 . 3 2 5 1 0 5 . 7 1 3
1 3 6 9 . 8 37 5 6 0 . 5 2 3 2 9 0  . 4 25 14 0 . 5 23 13 2 . 7 r  c

1 4 8 7 . 2 4 5 3 0 . 9 2 4 2 9 3 . 0 1 3 15 1 . 7 4 5 13  3 .  1 3
1 5 0 1 . 3 •j 5 8 7 . 2 5 8 2 9 9 . 7 6 2 1 7 4 . 7 3 2 13  4 . 5 4
1 7 7 6 . 3 5 6 5 9 0 . 4 1 3 3 2 0 . 0 2 4 17 5 . 4 24 13 5 . 3 34
1 9 -S 9 . 0 1 8 7 24 . 2 2 1 3 2 1 . 1 3 5 17 5 . 8 5 3 13 7 . 8 ■5 S
2 0 2 9 . 5 1 7 7 5 2 . 7 13 3 4 3 . 5 5 2 13 5 . 5 4 8 13 9 . 9 1 7
2 0 6  4 . 6 2 8 8 5 1 . 7 5 2 3 4 7 . 1 3 1 1 S 8 . 1 5 9 1 4 3 . 1 4 1
2 1 5 0 . 4 2 0 3 7 0 .  3 1 0 3 6 3 . 0 •? nh. 1 1 9 4 . 9 1 3 15 2 . 3 26
2 2 0 1 . 2 47 9 5 1 . 5 54 3 7 S . 6 23 2 1 7 . 1 3 5 16 8 . 3 2 1

2 2  91 . 5 53 9 5 7 . 3 2 5 3 7 9 .  1 5 0 2 2 6 . 1 5 2 16 9 . 3 5 7
2 3 0 2 . 7 4 1 9 7 4 . 3 3 6 3 8 2 , 3 5 9 2 3 8 . 0 3 3 17 5 . 0 47
2 4 6 0 . 3 34 1 0 1 3 , 5 1 6 3 3 4 . 4 1 2 4 4  . 7 4 2 13 2 . 3 5 6
2 4 6 9 .  9 2 1 1 0 6 3 . 7 3 4 3 8 9 . 2 2 6 2 4 9 . S 6 0 19 1 . 3 9
2 5 3 2 . 0 5 7 1 0 9 4 . 3 55 3 9 0 . 2 5 0 2 5 4 . 3 9 19 6 . 2 5 4
2 5 5 8 . 6 3 0 1 1 1 9 , 4 2 6 3 9 2 . 0 2 1 2 5 3 .  2 55 19 6 . 6 3 3
2 6 3 4 . 5 5 5 1 1 3 4 . 7 5 1 ' 3 9 3 . 7 5 4 2 5 4 . 7 2 1 2 0 3 . 0 y
2 5 4 5 . 6 26 1 2 3 5 .  1 5 3 4 0 9 . 3 5 5 2 6 5 . 4 5 1 2 1 7 . 5 55
2 7 1 9 . 3 3 3 1 2 4 3 6 4 3 4 1 3 . 0 3 6 2 7 3 . 3 2 6 2 1 7 . 9 2 4
2 9 3 5 . 5 54 1 2 8 4  . 2 35 4 1 7 . 8 5 1 2 9 0 .  1 5 4  ‘ 2 1 8 . 0 3 1
2 9 3 5 . 3 1 3 1 3 5 9 . 4 6 0 4 3 3 . 6 q q 2 9 1 . 3 53 2 3 1 . 0 2 0
3 0 3 4 . 3 35 1 3 6 1 . 5 57 4 3 7 . 7 5 8 3 0 1 . 4 3 6 2 5 9 . 0 37
3 0 4 6 . 3 6 2 1 4 3 7 . 4 rr o - w 4 4 4 . 9 g 3 1 9 .  0 1 2 3 1 . 3 1 9
3 1 5 4 .  1 5 3 1 4 4 6 . 7 49 4 6 6 . 0 5 7 3 2 2 . 5 1 S 3 2 2 , 5 30
3 1 8 0 . 2 3 1 1 4 6 0 . 3 4 2 4 7 7 . 4 3 0 3 3 8 . 3 4 1 3 3 5 . 3 1 4
3 2 8 0 . 5 24 15 1 2 : 0 4 1 4 9 8 . 7 3 4 3 5 4 . 8 3 0 3 8 / . 4 3 5
3 3 9 0 3 1 4 1 5 5 9 . 3 32 4 9 9 . 0 g 3 5 3 . 0 57 3 4 7  . 2 6 1
3 4 6 0 . 2 9 1 6 1 2 . 3 1 7 5 2 0 . 8 41 4 1 9 . 5 5 3 5 0 . 0 5 3
3 5 0 5 . 0 5 1 1 5 3 5 . 6 45 5 2 8 . 7 1 8 4.39 . 4 34 3 5 5 . 3 1 3
3 5 2 1 . 2 ■?  ̂ip  I 1 7 2  1 '. 1 1 5 6 2 . 2 28 5 1 6 . 4 2 S 3 9 6 , 5 6 2
3 6 3 0 . 6 2  ^ 1 7 5 4 . 0 P 5 9 3 . 3 4 6 5 21 . 9 4 6 4 4 7 . 4 J. i

3 5 6 4 , 0 1 9 1 7 5 7 . 6 2 0 5 1 . 1 1 7 5 0 3 . 3 1 7 5 2 5 . 8 4 0
3 7 6 4 . 0 6 1 1 7 9 5 . 0 33 6 3 5 . 5 1 5 6 5 3  . 1 49 5 6 4 . 3 1 1
3 S 2 5 . S 4 6 1 7 9 8 . 3 4 5 7 4 6 . 9 2 0 7 5 0 . 2 1 5 6 3 9 . 9 50
3 3 2 8 . 0 5 0 1 3 7 5 . 5 5 7 90 . 6 49 3 0 1 . 7 2 0 6 4 7 . 7 4 3
3 8 5 5 . 3 1 1. 1 8 8 7 . 6 2 0 3 5 6 . 7 47 8 0 6 . 7 ■~> 7 2 5 . 8 5 1
3 9 5 5 . 3 59 1 9 9 5 . 3 4 7 9 4 6 . 0 n 3 2 3 . 6 3 3 7 5 3 . 7 5 9
3 9 5 6 . 6 60 1 9 9 7 . 1 39 9 7 3 .  1 3 8 9 1 7 . 2 4 7 7 6 6 . 7 2 3
4 0 2 5 . 3 40 2 0 0  1 . 2 1 2 1 0 4 6 . 9 3 9 1 2 1 2. . 3 39 1 0 1 6 . 5 25
4 0 4 6 . 9 4 S 2 0 9  1 . S i 5 1 1 5 6 . 7 2 9 1 3 5 8 , 3 29 1 2 5 4 . 2 5 2
4 0 6 3 . 4 1 0 2 19 5 4 2 9 1 2- 0 3 . 6 4 3 1 5 4 2 . 3 43 1 3 6 4 . 7 1 0
4 0 5 6 . 5 52 2 1 9 8  . S 4 3 1 2 7 4 . 0 4 1 6 9 2 .  4 5 5 1 5 0 2 . 5 4 2
4 1 7 3 . 9 2 5 2 2 5 3 . 5 4 1 2 9 6 , 5 5 6 1 6 9 3 . 7 1 2 1 5 2 7 0 6 0
4 2 9 6  . 2 5 2 4 0 2 . 0 2 2 1 4 5 7 . 4 1 2 1 7 6 0 . 5 4 1 5 6 0 . 6 45
4 3 0 2 . 5 45 2 4 0 3 . 6 5 6 1 4 9 0 . 5 6 1 8 1 5 . 5 2 2 1 6 4 4 . 9 45
4 4 3 8  . 1 4 2 2 4 9 8 . 3 6 1 6 0 5 . 4 2 2 13 7 5 7 6 1 7 5 0 . 8 1 6
4 6 3 6 . 3 1 6 2 5 5 9 . 3 3 1 5 1 2 , 3 3 1 9 7 5 . 3 o 1 3 0 4 .  1 3 2
46  98  . 7 ■q T 2 5 5 4 . 7 3 1 7 0 1 , 1 8 2 1 9 5 . 4 c i S S 7 . 6 3 6
5 3 2 5 . 3 35 2 9 1 1 . 1 4 4 2 1 4 0 . 2 44 2 7 9 1 . 0 4 4 2 5 0 2 , 1 5
5 5 5 0 . 5 3 33  8 . 8 3 7 3 3 S 1 . 7 3 7 3 5 5 0 . 6 3 5 2 1 . 7 1
7 0 0 2 3 1 5 4 1 7 7 . 9 7 35  2 1 . 2 y 4 0 4 6 . 9 7 3 3 2 5 . 3 1 5



2 1
5 2
5 3
53
3 5
1 4
55
57
3 0
2 3
i 0
1 1
3 3
54
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27
3 1
1 S
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4 1
i 7
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60
4 0
3 4
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3 2
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4 S
28

9

2 0
25
42
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4 9
4 7
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3 6
1

3 0
4 3
2 9

1 5
5 6

4
2 2
6
3

1 3
ft

4 4
3 7
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1 3 1 4 15
4 1 . 6 1 1 4 4 . 0 16 3 4 5 . 9

45  . 5 6 £ 5 3 . 9 5 4 2 2 . 7
75 . 1 6 1 5 2 . 3 3 2 4 4 7 , 6
7 7 . 7 3 1 7 5 . 6 6 0 44  8 . 4
8 2 . 0 4 0 7 6 . 7 — i-iv! — 4 9 3 . 5
S 6 . 5 1 3 S 5 . 6 1 5 3 0 . 6
9 4 . 5 1 9 q p 5 9 5 4 6 . 3
9 6 6 2 4 93  . 5 50 5 6 3 . 5

1 1 1 . 0 2 3 99 . 1 45 5 6 5 . 4
1 3 9  . S 27 1 0  1 . 4 23 5 8 3  . 8

1 5  1 . 7 3 3 1 0 6 . 0 £ 7 5 2 6 . 5
15 2 . 3 5 0 1 0 S . 4 1 1 6 3 9 . 9
15 3 . 3 5 3 1 1 1 . 0 1 0 6 5 3 . 1
16 0 . 6 1 0 1 1 7 . 1 46 > 6 9 7 . 9
15 6 5 2 1 1 1 9 . 0 5 1 ' 7 1 1 . 6

17 3 . 3 35 1 2  4 . 3 4 0 7 3 0 . 4
17 4 . 7 5 5 1 3 6 . 0 36 7 3 1 1
1 S3 . 5 2 6 1 4 0 . 4 2 5 7 4 0  . 3
13  9 . 4 53 1 4 6 . 9 4 2 7 6 3 .  1
1 9 2 . 7 9 15 0 . 3 3 2 7 7 9 . 0
1 2 4 . 9 59 1 6 0 . 2 n r*. 7 9 3 . 2
19  9 . 0 1 6 17 1 . 2 1 9 8 1 3 . 3
2 1 3 . 9 54 17 9 . 5 1 4 3 2 1 . 4
2 1 5 . 1 25 I S O .  S 5 3 S 8 2 . 6

2 2 6 . 7 42 13 4 . 8 6 1 3 8 6 . 1
2 3 9 .  7 50 1 9 4 . 7 3 1 8 8 3 . 2
2 5 0 . 9 32 19 3 . 4 35 9 2 3 . S
2 5 7 . 4 5 2 2 0 0 . 2 3 3 9 4 7 . 0
2 6 5  . 2 45 2 0 2 . 9 1 3 9 9 1 . 3
2 8 8 . 8 1 S 2 0 7 . 4 55 1 0 5 0 . 0
2 2 1 . 3 5 1 2  1 1  . 3 24 1 0 7 5 . 7
2 9 4 . 5 57 2 3 3 .  1 5 4 1 1 0 2 . 1
3 0 5 . 4 4 2 2 3 4 . 2 26 1 1 4 6 . 6
3 0 9  . 0 4 1 2 4 3 . 8 9 1 1 6 6 . 7
3 2 8 0 3 4 2 4 5 . 4 3 0 1 2 0 4 . 3
3 3 1 . 1 3 0 2 6 0 . 2 2 1 1 2 5 0 . 6
3 3 5  . 3 2 3 2 9 1 . 7 5 3 1 2 3 3 . 3
3 4 3 . 5 3 0 29 9 . S 4 1 1 3 1 0 . 4
3 58  . 5 1 7 3 6 4  . 9 5 7 1 4 3 3 . 3
3 5 9 . 9 1 3 9 3 .  1 2 0 1 5 5 9 . 7
3 6 1 . 7 5 3 9 5 . 2 13 1 6 4 9 . 7
4 1 9 . 5 4 5 4 0 5 . 3 1 7 1 6 8 7 . 0
4 5 5 . 9 4 9 4 2 5 . 0 23 1 7 1 1 . 6
4 7 0 . 5 2 0 5 3 5 . 1 3 4 1 7 1 5 . 1
5 0 1 . 6 2 5 3 6 . 4 4 7 1 7 5 2 . 4
5 8 1 . 2 3 3 5 4 5 . 1 4 9 1 9 4 0 . 4
6 5 9 .  2 47 6 3 0 . 9 3 3 2 2 9 4 .  2
£ 1 6 . 3 1 5 8 2 1 . 4 2 2 4 2 9 . 6
3 5 1 . 6 3 9 34  9 1 5 6 2 3 3 2 . 3
9 0 2 .  1 2 9 1 0 0 5 . 0 3 9 2 9 2 4 . 3
9 9 1 . 8 4 3 1 0 8 0 . 4 2 9 3 2 5 4 . 3

1 0 3 5 . 9 1 2 12 4 1 . 0 4 3 2 9 0 . 4
1 1 0 4 . 4 5 6 1 2 9 0 . 4 4 3 3 3 3 7 . 0
1 1 4 7 . 0 4 1 3 2 7 . 3 2 2 3 5 6 6 . 3
1 2  13 8 2 2 1 3 5 5 . 7 3 3 3 0 4 . 3
1 2 3 5 . 2 6 1 4 5 0 . 3 1 *? ■t. (J 3 3 1 5 . 7
1 3 2 0  3 3 1 4 9 6 . 2 6 4 15 7 9
1 3 5 9 . 4 e 1 5 5 9 8 8 4 17 7 9
1 9 2 3 . 7 4 4 2 1 1 2  7 44 5 19 3 . 5
2 5 5 3 . 6 3 7 3 1 1 0 . B 3 7 6 3 6 5 .  6
3 0 3 4 . 3 7 3 2:9 0 3 7 7 0 0 2  3

1 6 1 7 .1 S
3 1 . 7 53 3 5 3 53 62  3
87 . S 57 95  0 2 S 8 6 . 2

90  9 2 ' 1 1 3 . 2 2 1 1 0 0 . 9
1 0 2 . 6 3 S 1 5 5 . 0 4 9 1 0  1 . 2

1 3 4 . 7 1 3 15 6 . 3 4 1 1 0  5 . 4
1 3 7 . 5 3 0 13 4 .  S 5 5 1 0  7 . 3
1 4 0 . 1 5 5 13 5 . 3 2 6 12 2 4
14 1 . 3 2 0 19 1 . 9 -jim' 1 2  9 . 2
1 4 7  4 1 3 1 9 4 . 9 34 134  3
1 6 7 . 5 4 1 2 1 5 5 54 1 3 6  4
17 1 ,.: 3 3 2 1 0 . 5 5 7 14 4 . 6

17 1 6 54 2 2 3  8 33 15 1 5
1 7 7 . 4 6 2 2 3 6 . 3 1 7 15 6 ■?
18  9 . 8 4 7 2 6 0 , 5 3 8 1 5 9 . 0
3 9 5 . 9 35 2 7 0 . 6 31 1 6 3  0

2 0 4 . 5 49 2 7 0 . 8 3 5 1 6 3 5
2 1 3 .  3 5 1 29  5 . 1 1 3 1 33  . 5
2 2 5 4 5 3 3 1 0 . 8 30 1 S 6 . 8

2 2 5 . 2 2 6 3 2-9 . 3 53 1 9 0 . 7
2 2. 5 . 7 27 3 5 2 . 2 1 4 2 0 7 . 4
£ 2 3 . 0 1 4 3 6 4 . 9 o *2‘ 2 0 9 . 6
2 3 3 . 1 3 7 0 . 3 24 2 3 8 1
2 3 9 . 4 2 3 3 7 0 . 9 1 9 2 4 6 . 0
2 6 4 . 3 4 6 3 7 5 . S 3 9 17C A£■■ 1 . *3
2 3 5 . 2 3 4 3 3 5 . 2 2 0 ■ 2 9 2 3
3 0 7 . S 3 1 3 9 5 . 9 27 3 0 0 .  6

3 2 1 . 6 23 4 0 3 . 7 6 1 3 10 9
3 2 9 . 4 5 0 4 4 4 . 2 47 3 1 6 . 8
3 4 0 . 6 4 3 4 4 9 .  1 a 3 2 0 ,  0
3 4 5 . 9 5 o 4 6 3 . 5 1 1 3 2 2 . 5
3 4 3  . 2 4 4 9 5 . 9 5 1 3 3 8  1
3 7 2 . 4 5 0 5 0 7 . 6 2 9 3 7 6  0
3 3 4 . 4 1 9 5 1 3 . 3 2 3 3 3 0 6
3 9 0 .  1 5 9 5 1 9 . 8 5 0 3 8  0 3
4 0 2 .  0 9 £ 2 0 . 3 4 0 4 0 S’ 3
4 1 6 . 2 1 1 5 2 5 . 8 59 4 0 9 9
4 6 7 . 9 2 2 5 3 5 . 0 4 3 4 2 3 Fi
4 5 S . 9 24 5 3 8 . 6 4 3 4 27 S
5 11 5 5 2 5 4 7 . 0 1 0 4 3 9 . 4
6 0 6 . 1 5 6 0 0 . 5 50 4 6 0 0
6 4 1 . 4 1 0 6 0 3 3 —, 'y 4 7 7 4
7 0 9 . 8 6 1 5 0 7 . 5 25 4 8 4 . 7
7 1 3 . 0 2 9 6 3 2 . 4 4 5 5 6 3 9
3 2 1 . 3 6 4 0 . 0 4 6 5 7 4 . 5
3 94 . 1 3 9 64 4 . 0 4 2 5 3 7 .  2
0 0 S . 9 4 0 6 5 1 . 5 1 2 5 8 8 . 5

1 1 4 4 . 7 1 6 7 1 3 . 0 2 2 5 9 0 . 4
1 1 4 7 . 4 g 7 5 2 . 7 1 6 6 0 6 . 1
1 5 3 2 . 3 6 3 0 2 . 3 6 6 4 4 . 2
1 7 £ 0 . S 4 8 S 0 5 , 1 4 6 5 7 . 9
1 3 0 0 . 7 4 5 3 3 3 . 0 6 6 0 . 5
1 8 9 4 . 5 25 S 9 7 . 2 5 6 6 7 7 .  1
19 0 0 . 3 3 2 3 9 7 6 3 6 8 7 . 2
2 1 1 9 .  1 4 2 9 0 S . 4 a 7 2 4  2
2 13 5 . 5 1 2 9 2 9 . 0 =■ 7 2 3 4
23  2 5 .  1 44 1 2 2 0 . 6 3 6 3 9 9 . 4
2 3 4 0 . 0 3 6 1 2 5 6.. 7 1 1 0 3 1 . 0
2 5 5 9 ,  8 1 1 4 2 2 . 9 44 1 0 7 5 3
3 2 5 2 . 7 1 5 1 6 3 7 . 0 1 5 1 6 4 9 7
4 2 3 7 . 5 3 7 1 7 S 3 . 7 3 7 17 9 7 2
4 6 3 6 3 7 2 1 5 0 . 4 J* 1 9 3 9 0

3 2
1 0
5 2
■ 1
6 0
5 0
2 n
45
5 0
1 9
1 4
4 0

4 2
6 2
25

5
5 1
6 1
4 3
3 1
53

1
3 5
1 3
33
54
3 6
55
i 5
24
2 6
Q

21
46
5 S
3 0
57
4 1
1 S
3 4
2 S
1 7
2 0
47
4 9

3 8
3 9
29
5 6

a
43
1 2

6
S

4 4
37

7



1 9 2 0 2 1

3 1 35  . 3 47 73  . 4 1 3 4 1 . 5
1 1 / 4 . 30 1 2 5 . S 58 4 5 . 9
1 4 33 . 3 4 1 1 2 9 . 0 5 7 6 0 . 7
4 8 93  . 9 55 1 5 7 . 0 55 8 0 . 6

2 5 94 . 0 17 19 1 . 9 62 3 4 . 9
5 5 9 7  . 0 ■5 3 2 2 3  . 1 1 S 1 0 0 . 9
5 1 9 7 . 7 35 2 2 3 . 4 3 0 1 0  4 . 5
27 1 0 5 . 0 3 3 2 4 3  . 6 35 1 1 4 . 9
5 0 1 0  8 . 0 5 6 2 4 7 . 3 5 3 1 1 8 . 2
2 5 1 1 7 . 5 4 6 2 4 9 . 5 1 7 1 1 3 . 2
24 1 2  0 . 6 33 2 5 0 . 9 1 4 1 1 9 . 0
4 0 i 3 tj . 5 54 2 5 6  . S 33 1 2  8 . 0

5 3 1 2  2 . 7 4 9 2 7 2 .  1 5 4 1 2 9 . 3
52 1 2 3 . 3 5 3 2 3 4  . 6 41 14 1 . 7
1 0 1 2  6 . 6 2 1 2 3 0 . 3 2 6 15 1 . 7
3 3 13  1 . 1 2 6 2 9 0 . 7 3 1 1 8 5 . 3
54 13 2 . 2 13 2 9 2 . 3 1 1 2 0 3 . 0
3 5 1 3 3 . 2 5 1 2 9 5 . 4 2 7 £ 1 1 . 1
4 2 1 5 0 . 5 5 7 3 1 6 . 5 2 3 2 1 5 . 7
45 15 1 . 9 6 2 3 2 5 . 0 5 1 2 1 6 . 5
55 15 3 . 3 1 3 3 5 3 . 6 34 2 2 6 . 1
5 2 16 3 . 5 2 S 3 8 3 . 9 24 23  2 . 8

i 5 16 7 . 5 6 0 4 0 9 . 9 1 9 2 4 7 . 9
3 2 1 7 9  . S 27 4 1 4 . 2 28 2 4 8 . 2
5 1 1 9 3 . 6 2 4 3 1 . 0 1 0 2 6 3 . 2

9 19 7 , 0 23 4 3 5 . 3 5 1 2 7 7 5
23 2 1 1 . 6 31 4 4 7 . 6 2-0 2 9 0 , 3
SO 2 1 3 . S 5 4 3 6 . 0 38 2 9 1 . 4
1 3 2 1 5 . 1 43 4 9 5 . 2 6 0 2 9 3 . 5
58 2 1 7 . 5 2 2 4 9 -r- . 7 5 0 3 0 6 . 3
4 ; 2 4 5  . 0 34 5 2 6 . 4  ■. 49 o 1 3 , 4
1 S 2 4 6 . 6 59 5 2 9 . 0 9 3 2 1 . 1
2 1 2 4 7  . a 1 4 5 3 5 .  1 40 3 2 5 . 2
3 4 2 5 1 . 9 4 5 4 5 . 4 59 3 3 2 . 7
23 2 5 5 . i 5 0 5 5 1 . 1 4 6 3 4 7 . 9
30 3 1 7 . 0 3 5 7 3  . S 2 3 5 9 . S
5 7 3 3 0 . 0 1 9 5 7 5 . 2 5 2 3 6 3 .  3

1 3 6 2 . 0 5 2 5 7 7 . 9 47 3 7 7 . 9
3 0 3 6 7 . 5 24 5 9 0 . 9 1 5 3 9 0 , 1
4 a 4 2 2 . 4 3 9 6 0 6 . 6 4 8 4 1 6 . 7

5 4 2 6 . 3 2 9 6 1 5 . 3 5 4 2 0 .  1
46 5 1 0 . 2 1 1 6 4 7 . 7 45 4 2 9 . 0
1 7 5 1 3 . 3 1 0 7 5 0 . 2 25 4 5 0 . 6

2 5 4 4 . 5 6 1 7 5 3 . 3 3 2 4 7 5 . 9
2 0 5 7 5 . 2 4 3 7 7 5 . 7 4 3 4 9 5 . 0
47 5 9 0 . 0 45 8 0 0 . 6 3 9 5 1 7 . 9
33 6 9 3 . 0 1 6 3 2 1 . 3 4 3 6 5 2 . 7
39 7 9 6 , 7 4 0 8 4 0  . 1 2 9 6 9 9 .  1
15 3 1 3 . 3 9 3 5 5 . 7 36 7 3 5 . 7
29 1 0 2 4 . 3 S 8 7 0 . 8 56 8 2 5 . 2
1 2 1 2 3 2 . 8 2 5 9 1 5 . 0 4 3 2 9 . 3
4 3 1 2 5 5 . 1 3 2 9 4 9 . 0 2 2 3 5 3 . 4
56 1 3 0 2 . 1 6 9 6 7 . 5 1 3 5 7 . 1

4 1 3 2 S  . 0 4 2 1 0 2 1 . 5 6 9 6 5 . 5
2 2 1 4 4 0 . 3 1 2 1 1 6  1 . 3 3 9 6 7  . 0

6 1 5 3  1 . 0 4 4 1 3 5 5 . 2 1 2 1 0 2 2 . 3
3 1 5 9 6 . 9 3 6 1 5 2 0 . 3 3 1 0 6 3 . 7
s 1 7 5 7 , 6 1 5 1 5 5 9 . 7 1 5 1 2 5 0 . 6

4 4 2 7 4 "  9 1 1 5 3 5  . 7 44 1 5 4  1 . 0
3 7 3 1 3 5  . 7 3 7 1 7 5 0 . 6 37 2 2 5 2 . 4

7 3 4 6 0 .  2 7 2 2 0 1 . 2 7 2 5 5 3 . 6

2 2 2 3 24
3 3 2 . 6 6 2 4 7 . 4 6 1 4 5 . 0

4 3 1 46  . 2 2 7 7 2 . 3 1 4 9 3 . 5
3 17 1 . 6 5 0 7 7 . 3 43 1 0  9 . 9

5 6 18 9 .  5 60 9 1 , 8 2 6 1 1 2 . 5
4 19 5 . 9 1 4 9 9 . 1 1 9 1 2  0 . 6

38 2 8 5 . 4 33 1 0  9 . 1 31 1 2  5 . 4
29 3 0 2 .  i 5 1 1 2  4 . 0 34 13 0 . 7
44 3 0 8 . 7 1 1 13 2 . 7 5 3 13 1 . 7

6 3 7 5 . 6 5 9 13  9 . 7 40 13 4 . 3
2 3 9 5 . 4 1 8 13 9 . 6 1 1 1 3 5 . 3

4 9 3 9 5 . 7 5 3 15 2 . 5 2 5 14 1 . 3
39 4 0 2 . 3 3 5 15 7 . 3 35 15 0 . 7
4 7 4 7 9 . 1 4 0 1 6 7 . 2 45 1 6 4 . 9
1 2 4 9 3 .  1 3 1 16 8 . 1 1 0 1 7 5 . 4
2 0 4 9 8 . 7 55 16 3 . 4 5 2 13 7 . 3
1 l' 5 3 5 . 0 52 16 9 . 7 55 19 2 . 7
1 8 5 90  .-4 1 6 1 7 7 . 4 13 19 9 . 0
37 5 9 3 . 4 4 5 1 S 0 . 0 3 3 2 0 0  . 4
4 1 6 7 3 . 6 5 1 2 0 7 . 7 42 2 0 2 . 9
28 ' 7 0 2 . 9 1 9 2 1 1 . 5 2 8 2 0 3 . 6

58 7 5 2 . 4 5 3 2 1 1 . 7 32 2 - 2 3 . 3
i 7 7 1 . 7 2 1 2 1 5 . 7 2 1 2 3 2 . 8

3 0 3 1 3 . 7 1 0 2 1 7 . 1 5 0 2 3 5 . 7
57 8 2 5 . 9 5 2 1 9 . 5 o ■5 O C 1U -J . 1
5 5 8 4 6 . 7 2 4 24 2 . 4 2 3 2 4 2 . 4
2 1 8 5 3 . 4 26 2 5 8 . 5 58 2 4 3 . 1
5 4 9 1 3 . 5 ■Z' i‘- 2 6 4 . 5 2 7 2 4 5 . 6
34 9 2 7 . 0 5 4 2 5 5 . 7 54 2 6 4 . 4
3 3 9 2 9  . 3 4 5 2 6 3 . 3 4 1 2 5 9 . 2
26 9 3 6 . 1 3 0 2 6 9 . 3 9 2 9 3 . 0
35 1 0 4 4 . 2 9 2 9 0 . 4 5  9 3 1 1 . 4
1 3 1 1 4 7 . 0 4 1 3 0 0 . 6 3 0 3 1 5 . 5
5 3 1 1 5 6 . 2 43 ' 3 3 2 . 9 36 3 2 3 . 6
6 2 1 1 9 2 . 9 57 3 3 9 . 7 1 6 3 4 8 . 2
3 1 1 2 2 3 . 3 25 3 5 4 . 4 5 2 3 6 0 . 6
51 1 2 3 5 . 4 17 3 7 0 . 9 57 3 7 4 . 3
46 13  1 1  . 5 1 8 3 3 0 . 5 5 1 3 8 3 . 7
24 1 3 4 6 . 0 42 4 0 1 . 3 •) 3 9 7 . 0
1 4 1 3 5 5 . 7 2 0 4 3 5 . 3 6 0 4 0 0 . 7
27 13  6 5 . 3 -3 6 4 4 1 . 8 1 4 1 S . 1
1 9 1 4 4 0 .  3 34 4 5 6 . 5 4 9 4 3 2 . 3

9 1 4 5 7 . 4 28 5 0 3 . 6 1 7 5 3 8 . 6
2 3 1 4 6 0 . 7 1 5 2 2 .  7 3 8 5 4 5 . 2
60 1 5 3 7 . 6 49 5 3 9 . 7 5 5 8 3 . 7
5 9 1 5 3 9 . 1 15 5 3 3 . 3 2 0 5 9 0 . 9
SO 1 5 4 7 . S 47 6 0 1 . 5 4 6 6 3 2 .  1
6 1 1 6 3 8 . 3 9 P. 6 1 2 . 3 4 7 6 6 1 . 3
1 1 1 6 4 4 . 9 2 7 7 4 . 9 39 6 7 9 . 2
5 2 1 6 3 3 . 1 39 1 1 7 0 . 6 2 9 7 3 7 . 6
4 0 13 2 1 . 4 56 1 1 S3 . 9 4 3 9 9 6 . 9

ST 1 3 2 2 . 0 4 3 1 2  31 . 1 1 5 1 0 7 5 . 7
4 S 1 8 2 2 . 8 29 1 2 9 4 . 9 1 2 1 0 9 7 . 0
1 0 1 8 7 6 . 7 4 1 3 3 0 . 5 6 1 3 6 9 . 3
25 2 0 1 0 . 9 2 2 1 4 6 0 . 7 2 2 1 3 4 6 . 0
45 2 0 7 2 . 3 3 1 6 0 5 . 4 5 6 1 3 6 4 . 7
1 6 2 1 3 6 . 5 1 2 1 6 3 5 . 0 4 1 3 9 1 . 3
4 2 2 1 9 3 . 4 3 1 7 5 4 . 0 1 4 0 2 . 4
'J  1 2 3 0 4 . 4 6 1 3 0 6 . 1 8 1 5 1 2 . 0
3 0 2 7 6 5 . 2 44 2 4 5 9 . 7 44 1 9 7 4 . 6

1 3 0 6 5 . 2 3 7 3 4 3 2 . 4 3 7 2 9 1 2 . 2
1 5 3 5 6 5 . 3 7 3 3 5 5 . 3 7 3 15 4 .  1



25 26
4 8 3 3  . 5 55 5 4 . 8
45 - 7 8  . 2 35 5 5  . 5
19 94  . 0 5 3 6'3 . 7
61 9 4  . 5 4 1 6 4  . 0
4 2 9 5 . 2 54 9 4  . 0
1 1 1 0 5 . 7 3 3 9 8 . 1
32 1 0 6 . 5 23 9 3 . 4
4 0 1 3S . 5 24 1 1 2 . 6

1 0 1 4 0 . 9 1 9 1 1 7 . 5
24 1 4 1 . 3 3 1 1 1 9 . 6
31 1 5 3 . 7 1 8 1 2  2 . 4

1 1 7 9 . 8 3 0 1 3 8 . 7
1 4 1 3 0 . 3 1 4 1 4 0 . 4
1 5 2 0 4  . 5 5 8 1 4 6 . 8
5 3 2 1 9 . 4 62 1 4'9 . 8

36 2 3 5  . 6 2 1 15 1 . 7
5 0 2 4 4  . 5 13 15 6 . 5
26 2 5 6  . 6 34 17 2 . 2

35 2 7 4 . 8 61 1 8 0 . 1
27 2 7 5  . 0 4 S 1 8 5  . 9
5 9 2 3 0  . 4 27 1 9 0 . 5
6 2 3 0 4  . 4 1 1 2 1 7 . 9
5 2 3 0 4  . 9 5 7 2 2 0 . 7
55 3 4 4  . 5 5 1 2 2 6 . 5
2 3 3 5 4 . 4 5 9 2 3 6  . 9
1 3 3 5 9 . 9 49 2-43 . 3
3 3 3 6 1 . 5 1 0 2 4 9 . 8
5 4 3 6 3 . 6 25 2 5 6  , 6

g 3 7 9 . 1 23 2 5 3 . 5
6 0 3 3 7 . 3 5 0 2 5 9 . 9
34 3 9 8 . 6 45 2 6 3 . 3
28 4 1 5 . 0 £S 2 7 2 . 8
5 1 4 3 9 . 1 6 0 2 7 3  . 1
2 1 4 5 0 , 6 5 2- 2 7 6  . 7
41 4 5 7  . 4 47 2 7 9 . 6
5 3 4 6 5 . 2 2 0 2 9 0  . 7
1 8 4 8 4  . 7 40 3 0 3  . 1
30 5 1 5 . 1 42 3 2 6 . 3

5 5 7 5  . 9 17 3 2 9 . 3
57 6 0 9 , 0 n  o-W £<• 3 4 7 . 9
15 7 4 0 . 3 1 6 3 7 2 . 4
49 7 4 3 . 2 3 8 O O T 7W* •m' *_• . i

4 6 7 6 0 . 1 g 3 9 2 . 5
2 8 1 7 . 6 46 4 1 2 . 0

17 3 9 7 . 2 5 4 4 9 . 2
2 0 9 1 5 . 0 39 4 7 6 . 0
47 9 7 5  . 4 2 9 5 7 6 . 4
38 1 0 4 7 . 2 3 6 6 6 5 . 2
39 1 0 4 3 , 2 1 6 9 9 . 1
29 1 3 3 8 . 7 4 3 7 6 0  . 4
4 3 1 6 5 3 . 9 56 3 6 8  . 6
1 2 1 6 6 1 . S 2 2 9 3 6 . 1
56 1 3 9 3 . 2 1 2 9 4 4 . 1

6 1 9 1 3 . 0 4 9 7 1 . 2
4 1 9 7 6 . 7 3 1 0 2 3 . 1

2 2 2 0 1 0 . 9 6 1 0 3 2 . S
3 2 1 2 7 . 5 1 5 1 1 4 6 . 6
S 2 2 5 3 . 5 8 1 2 3 5 . 1

44 2 7 7 9 . 2 44 1 6 1 3 . 3
37 3 3 1 6 . 3 37 2 3 4 6  . 4

7 4 0 6 6 . 6 7 2 6 3 4 , 5

27 28
50 5 0 . 3 1 8 36  . 2

59 5 2 . 0 25 98  . 4
6 0 65  . 2 4 1 1 0 5 . 7
3 3 6 7 . 3 riLJ 1 3 0 . 8
6 2 6 8  . 6 49 13 5 . 2
5 1 7 0 . 7 5 5 1 7 2 . 7
5 2 7 1 . 5 34 1 7 7 . 5
23 7 2 . 3 39 2 0 3 . 4
3 1 9 3 . 2 2.4 2 0 3 . 0
1 1 9 9 . 8 3 5 2 0 5 . 4
1 4 1 0  1 . 4 31 2 0 8  . 4
1 9 1 0 5 . 0 58 2 2 7 . 9
5 4 1 2  2 . 6 5 3 2 3 0 . 4
53 1 2 6 . 0 33 2 3 1 . 9
55 1 2  7 . 6 2 1 2 4 8  . 2
1 6 1 4 0 . 1 54 2 5 4 . 0
3 5 141  . 3 1 9 2 5 5 . 1
58 1 7 0 . 7 3 0 2 6 8 . 3
1 3 1 7 3 . 3 38 2 3 9  . 1
40 1 8 6  . 5 1 4 2 9 1 . 7
26 1 9 0 . 5 6 1 3 1 4 . 2
1 0 1 9 4 . 9 4 8 3 2 8 . 5
6 1 1 9 5 . 5 1 3 3 3 5  . 3
2 1 2 1 1 . 1 6 2 3 3 6 .  1

5 2 1 5 . 9 29 3 4 7  . 9
4 6 2 4 2 . 2 5 7 3 6 5 . 2

9 2 4 2 . 3 4 7 3 7 9  . 4
24 2 4 5  . 6 2 0 3 8 3 . 9
45 2 4 7 . 5 1 I 3 9 6  . 5
3 2 2 5 6 . 5 1 7 4 0 3 . 7
4 1 2 5 7 . 9 2 5 4 1 5 . 0
4 8 2 6 2 . 3 27 4 2 5 . 9
30 2 6 3 .  2 g 4 4 4 . 9
57 2 7 3 . 4 40 4 5 0 . 5
25 2 7 5 . 0 5 0 4 5 3  . 8
1 8 3 0 0 . 6 51 4 8 4 . 3
4 2 3 0 9 . 9 5 9 4 9 0 . 8
1 7 3 6 2 . 2 23 5 0 3 . 6
3 4 4 0 7 . 2 1 0 5 1 6 . 4
2 0 4 1 4 . 2 4 3 5 2 7 . 3
2 8 4 2 5 . 9 45 5 5 1 . 5
4 9 4 4  2 0 60 5 6 9  . 7
47 4 8 7 . 3 ' 5 2 5 3 4 . 4
3 6 4 8 8  . 7 ' 1 2 5 8 9 . 7

1 5 1 1 . 6 4 2 6 1 0 . 8
3 S 6 1 7 . 9 32 6 7 4 . 3
1 5 6 2 6 . 5 2 2 7 0 2 . 9

2 6 8 6 . 0 16 7 D 9 . S
3 9 1 0 2 7 . 0 4 5 7 1 0 . 7
5 6 1 0 8 6 . 5 6 7 3 5 . 3
29 1 1 3 1 . 4 3 8 0 0 . 2

4 1 2 2 5 . 7 5 5 8 2 9 . 9
4 3 1 2 3 3 . 6 4 8 4 7 . 5
2 2 1 3 6 6 . 3 S ’ 8 6 1 , 7
1 2 1 4 4 4  . 6 5 3 6 6 . 2

3 1 5 2 9 . 5 3 6 9 0 8 . 4
6 1 6 9  1 . 7 1 9 9 9  . 5
8 1 7 2 1  . 1 44 1 1 4 0 . 0

44 2 3 5 2  . 7 1 5 1 7 1 1  . 5
37 3 2 5 0 . 9 37 1 9 1 9 . 5

7 3 6 6 4 . 0 7 2 0 2 9 . 5

2 9 30
2 9 4 . 1 55 4 3 . 1

39 1 0 8 . 9 35 5 9 . 6
43 15 5 . 1 4 1 7 3 . 6

0 1 6 9 . 7 5 3 75  . 6

3 2 3 9 . 9 5 8 9 9 . 1
3 8 2 5 6 . 1 2 1 1 0 4 . 5
2 2 3 0 2 . 1 1 3 1 1 1 . 0

1 2 3 1 2 . 0 2 0 1 2 5 . 8
3 3 2 3 . 5 5 2 1 3 5 . 7

4 9 3 3 4  . 9 54 13  7 . 7
2-8 3 4 7 . 9 5 7 1 38  . 2.
44 3 7 4  . 5 2 6 13  8 . 7
1 8 3 7 6 . 0 33 1 5 5 . 3
3 4 4 3 8 . 8 1 7 1 8 4 . 8
41 5 2 9 . 6 1 3 1 8 6 . 8
4 7 5 4 0 . 8 47 2 1 2 . 9
2 5 5 7 6 . 4 5 1 2 1 9 . 3
2 0 6 1 5 . 3 46 2 3 7 . 6

4 5 2 3 . 3 3 1 2 4 1 . 7
5 8 6 2 4 . 1 1 4 2 6 0 . 2
1 7 6 3 2 . 4 6 0 2 6 1 . 9
5 6 6 5 0 . 5 27 2 6 3 . 2
55 6 6 2 . 0 2 fi 2 6 3 . 3
3 0 6 8 6 . 2 23 2 6 9 . 8
2 1 6 9 9 . 1 34 2 96 . 0
5 7 7 0 5  . 9 24 3 1 5 . 5
5 4 7 2 5 . 5 1 9 3 1 7 . 0
37 7 6 5 . 2 3 8 3 2 2 , 5
35 7 7 3  . 9 5 3 2 5 . 1
24 7 8 7 . 5 1 1 3 3 7 . 4
3 3 7 9 7 . 0 1 0 3 3 3  . 3
53 8 2 7 . 2 4 9 3 4 8 . 5

7 8 5 7 . 1 5 9 3 7 5  . 5
13 9 0 2 . 1 50 3 7 6 . 8
31 9 0 6 . 2 5 2 3 8 6 . 6
6 2 9 9 9 . 3 2 4 0 7 . 0
1 4 1 0 0 5 . 0 61 4 1 3 . 3
19 1 0 2 4 . 3 45 4 1 8 . 7
6 i 1 0 6  1 . 5 4 3 4 2 5 . 0
4 8 1 1 7 3 . 6 1 6 4 6 7 . 9
27 1 1 8 1 . 4 40 4 3 8 . 4
5 1 1 1 9 2 . 2 3 2 5 1 4 . 6

9 1 2 0 8 . 5 2.5 5 1 5 . 1
1 1 1 2 5 4 . 2 4 2 5 7 5 . 3
2  3 1 2 9 4  . 9 9 5 9 8 . 3
5 0 1 3 3 3 . 0 56 6 2 3 . 6
25 1 3 3 8 . 7 3 9 6 2 5 . 9
5 9 1 3 5 5 . 5 4 3 6 4 6 . 7
40 1 3 6 4  . 6 2 9 6 8 6 . 2
1 0 1368 . .  3 2 2 8 1 3 . 7
45 1 4 4 1 . 9 4 3 1 8 , 3
46 1 4 4 9 . 2 3 8 6 4 . 2
60 1 4 5 0 . 7 3 6 9 3 6 . 3
42 1 4 5 6 . 3 6 1 0 0 6 . 3
5 2 1 4 8 0 . 5 1 1 0 2 6 . 0
3 2 1 6 8 1 . 8 8 1 1 1 9 , 4

5 1 7 4 6 . 0 1 5 1 2 0 4 . 3
1 6 1 7 8 0 . 8 1 2 1 2 3 9 . 9
36 2 0 1 6  . 5 4 4 1 6 3 4 . 9

1 , 2 2 6  1 . 8 3 7  ■ 2 1 1 7 . 4
1 5 3 2 5 4 . 3 7 2 5 3 2 . 0



1 9
1 1
i 4
50
33
r> *7Lr I

55
53
3 o
5 £
59
2 0
6 1
40
24
54
5 3
4 S
25
1 8
3 8

9
5 2
1 3
4 I
5 1
2 1
1 0
6 0
2 8
45
1 6
34
30
oo  A-
4 2
5 7
4 9
1 7
46

5
20
36
2
1

33
47
3 9
1 5
29
43
5 6
1 2

4
2 2

3
6
S

44
37

7

3 1 3 2 3 3

3 5 . 3 45 2 9 . 3 5 5 5 1
7 0 . 5 1 0 5 3 . 9 2 7 6 7
7 5 . 6 42 6 7 . 2 5 2 75
7 8 . 6 1 6 3 1 . 7 3 1 S3
3 3 . 3 25 1 0 6 . 5 54 9 2
9 3 . 2 4 3 1 1 7 . 2 5 1 95

10 3 . 6 1 1 2 7 . 0 53 9 5
1 0 3 . 9 1 1 1 3 4 . 6 3 5 96
1 0 7 . 9 6 1 1 5 0 . 1 26 98
1 1 3 . 5 40 1 6 4 . 7 1 4 1 06
1 1 7 . 2 1 9 17 9 . 3 5 0 1 0 6
1 1 9 . 6 1 4 1 9 3 . 4 5 9 1 0 6
12 0 . 9 36 2 1 0 . 3 23 1 0 9
1 2 1 . 5 5 2 2 1 6 . 1 4 1 1 0 9
12 5 . 4 2-4 2 2 3 . 3 53 1 1 1
1 2 6 . 3 5 3 2 2. 3 . 3 2 1 I 28
13 6 . 2 5 0 2 4 7 . 5 6 0 12 9
1 4 2 . 7 27 2 5 6 . 5 1 9 1 3 1
1 5 3 . 7 5 9 2 6 4 . 3 1 3 1 51
1 6 8 . 0 2 3 2 6 4 . 5 1 3 1 5 3
16 3 . 1 3 1 2 6 9 . 5 3 0 155
1 7 0 . 0 6 2 2 7 3 . 9 5 2 1 6 9
1 7 0 . 3 35 2 7 5 . 6 1 1 1 7 5
1 7 4 . 7 6 0 2 SS  . 0 24 2 0 0
1 7 7 . 5 1 3 3 0 9 . 0 5 7 i- 1 £>

1 8 3 . 2 26 3 4 7 . 9 1 7 2 1 9
1 3 5 . 3 5 3 5 4 . 4 4 9 2 2 3
1 S3  . 1 5 1 3 3 9 .  9 6 1 22  4
1 9 7 . 9 5 5 o n n  r>w’ i . 2 3 2 3  1
2 0 S . 4 3 3 4 0 7 . 1 4 5 2 3 6
3 2 1 . 5 54 4 1 3 . 7 20 2 4 3
2 2 8 . 0 1 5 4 4 7 , 6 9 24  5
2 3 6 . 3 2 1 4 7 5 . 9 4 0 2 5 9
2 4 1 . 7 9 4 9 9 . 0 3 4 2 3 9
2 6 9 . 5 53 5 0 9 . 3 1 0 29 1
2 7 4 . 0 3 0 5 1 4 . 6 47 2 9 3
2 9 4 . 4 34 5 3 5 . 4 1 6 3 0 7
2 9 5 . 1 4 1 5 7 0 . 4 4 8 3 1 1
3 9 5 . 9 5 7 5 7 3 . 4 5 3 2 0
4 2 9 . 7 4 6 6 0 3 . 5 3 8 35  3
4 3 4 . 3 1 3 6 6 0 . 5 4 5 3 5  9
4 4 7 . 6 2 8 6 7 4 . 3 2 5 3 6 1
4 4 9 . 6 1 7 3 9 7 . 6 3 2 4 0 7
4 6 4 . 7 20 9 4 9 . 0 2 4 1 2
4 3 3 . 9 49 1 0 0 9 . 6 4 2 4 4 3
5 2 1 . 1 47 1 0 1 9 . 6 3 6 6 4 3
5 2 4 . 3 o 1 0 9 0 . 0 3 9 6 83
6 7 9  . 5 3 3 1 2 1 1 . 6 1 7 3 2
3 83  . 2 39 1 4 3 3 . 3 5 6 7 5 6
9 0 6 .  2 29 1 6 8 1 . 8 29 7 9 7

1 0 3 3 . 9 4 3 1 9 2 4 . 3 4 3 3 3 7

1 1 0 2 . 3 5 6 2 0 4 2 . 0 4 9 0  0
1 1 3 4 . 6 1 2 2 1 3 7 . 8 •7 o 9 2 9
1 1 7 3 .  1 4 2 1 5 3 . 4 1 5 ' 9 4 7
1 2 2 3 . 3 0 *5 1 2 10 5 6
1 3 6 2 . 5 ■1 T u  t* 2 3 0 4  . 4 3 10 6 4
1 3 3 1 . 2 3 2 4 0 6 . 9 3 1 2 4 3
1 4 6 0 . 8 c 2 0 5 4 . 7 6 1 2 7  3
1 9 9 5 . 5 44 3 3 0 6 . 5 4 4 17 6 6
2 9 3 0 . 9 37 4 2 7 1 . 3 3 7 26  17
3 1 3 0 . 2 n 4 6 9 3 . 7 *7 2 9 3 5

3 24
3 4
13 0 . 7 5 3

3  5 
1 5 . 0 1

3 1 8 1 3 4 . 3 55 28  . 0 4 0
3 16 6 . 0 26 5 5 . 5 5 1

9 26 1 7 2 . 2 30 5 9 . 6 8

0 53 1 7 3 . 7 4 1 7 0 . 9 2 5
4 2 8 17 7 . 5 6 2 74  . 3 4 2
3 5 3 2 1 2 . 4 1 3 8 2 . 0 1 1

1 6 1 2 2 0 . 1 54 93  . 6 1 0

1 3 5 2 2 5 . 0 3 3 9 6 . 1 4 5
0 2 1 2 2 6 . 1 5 8 9 6 . 2 1 4
3 5 5 2 2 9 . 6 3 1 1 0  7 . 9 43
3 3 1 2 3 6 . 3 2 1 1 1 4 . 9 24
1 1 4 2 4 5 . 4 1 4 1 2  4 . 3 1 6

S 1 3 2 5 0 . 9 1 9 13 8 . 2 1 9
4 57 2 5 1 . 3 2 7 14 1 . 3 9
0 54 2 5 4 . 1 24 1 5 0 . 7 50
5 1 9 2 6 1 . 9 5 1 1 5 5 . 9 2 3
1 4 1 2 7 5 . 1 * oO -w.h 15 7 . 3 3 1
5 33 2 3 9 . 2 6 0 16 6 . 5 27
s 3 0 2 9 6 . 0 1 1 1 6 S . 3 5 9
aV 62 3 0 6 . 9 1 8 16 3 . 6 5 2

5 3 8 3 1 3 . 6 57 1 7 5 . 1 5 2
0 4 9 3 1 9 . 3 1 0 1 7 5 . 3 1 3
4 48 3 2 6 . 1 4 3 1 9 8 . 3 5 3
i 1 0 3 5 4 . 3 50 19 9 . 2 60
5 1 1 o 5 5 . 3 £ 1 2 0 3 .  1 3 3
5 4 0 3 5 7 . 3 23 2 0 5 . 4 3 5
4 1 7 3 3 5  . 2 5 9 2 0 7 . 0 2 6
9 9 3 3 9 . 2 5 2 2 0 9 . 7 34
4 4 2 3 9 5 . 7 45 2 1 1 . 4 1 5
5 2 5 3 9 3 . 6 34 2. 2 5 . 0 2 1
1 n >7<-> 1 4 0 7 . 2 2 0 2 2 S . 4 55
7 3 9 4 2 3 . 7 46 2 5 0 . 2 5 1

4 5 4 2 3 . 9 4 0 2 6 2.. 5 5 S
5 2 9 4 3 8 . 3 1 6 2 6 4 . 3 54
2 23 4 5 6 . 5 17 2 7 0  . 6 5
3 50 4 6 2 . 5 3 5 2 7 4 . 8 1 3
5 2 0 5 2 6 . 4 32 2 7 5 . 6 2 3
4 5 1 5 2 7 . 6 5 2 7 5 . 9 5 7
6 32 5 3 5 . 4 4 7 2 S 7 . 9 4 1
3 5 9 5 3 7 . 6 4 2 3 2 8 . 9 3 0
5 47 5 4 4 . 6 49 3 3 4 . 4 4 6
1 5 2 5 7 3 . 6 3 3 4 1 6 .  3 1 7
4 43 6 0 6 . 3 0 4 1 7 . 3 49
4 6 0* 6 3 5 . 5 7 4 1 3 . 3 2

5 1 6 6 4 1 . 4 3 6 6 6 0 . 0 33
6 6 6 3 0 . 9 1 6 6 1 . 2 2 0
nV 1 2 6 9 0 . 9 3 9 6 6 4 . 7 47
3 36 6 9 3 . 7 2 9 7 7 3 . 9 39
0 4 o 8 3 5 . 7 4 3 8 4 1 . 5 2 9
2 1 3 4 5 . 7 5 6 3 6 5 .  1 1 2
5 5 8 4 7  .-1 1*5 9 2 3 . 8 43
3 3 9 1 9 . 1 4 1 0 2 1 . 9 6
0 7 t f  £. i- 9 2 7 . 0 2 2 1 0 4 4 . 2 4
1 n 9 5 3 . 3 1 1 3 0 . 3 5 6
4 3 1 0 1 8 , 5 6 1 1 9 7 . 8 LS L>

>5 5 6 1 0 5 3 . 9 1 2 12 4 6 . 1 O
1 44 1 3 6 2  . S 8 1 3 6  1 . 5 s
i 1 5 17 1 6 .  1 44 1 3 3 2 . 5 44
n 37 2 0 5 5 . 5 3 7 2 5 5 0 . 2 37
$ 7 2 2 9 1 . 5 y 2 9 3 5 . 5 7



3 7 3 3
7 1 3 1 , 0 4 3 1 2 9  ..3

4 4 3 3  8 . 3 2 1 4 6 . 9
6 4 4 3  . 6 49 15 1 . 3
3 4 5 3 . 7 1 7 1 5 5 . 0
3 5 6 0 . 6 13 1 5 9 j 0

2 2 5 9 3 . 4 5 S 2 1 7.. 1
43 6 5 4  . 7 2 0 25  O'. 9
29 7 6 5 . 2 29 2 5 6  . 1

4 1 0 2 4 . 7 4 1 2 6 7 . 0
3 9 • 1 0 5 9 . 7 2 2 2 8 5  . 4
56 1 0 9 3 . 6 2 3 2 3 9  . 1
1 2 1 1 3 7 . 2 2 1 2 9 1 . 4

2 1 2 4 6 . 2 3 2 9 3 . 5
3 8 1 2 6 0 .  1 55 3 0 3 . 1
47 16 2 1  . 5 3 4 3 1 3 . 6
4 9' 1 6 3 1 . 6 3 0 3 2 2 . 5
2 0 1 7 5 0  . 6 3 3 2 4 . 3
1 7 1 7 8 3 . 7 57 3 2 5  4
1 8 1 7 9 7  . 2 4 7 3 2 3 . 4
28 1 9 1 9 . 5 39 3 2 9 . 7
41 2 0 1 2 . 5 3 3 3 5 3 . 6
34 2 0 5 5 . 5 2 6 3 8 2 . 7
5 7 2 0 7 6  . 1 56 4 0 7 . 3
3 0 2 1 1 7 . 4 35 4 1 5 , 8
53 2 1 2 5 . 1 1 3 4 1 9 . 6
2 1 2 2 5 2 . 4 5 4 4 2 4 . 6
55 2 2 9 4 . 3 5 4 3 3  . 3
54 2 3 3 6 . 8 6 2 4 4 5 . 0
26 2 3 4 6  . 4 S3 4 5 9 . 5
35 2 5 5 0 . 2 4 4 5 7 . 4
33 2-6 1 7 . 2 3 1 5 2 1 . 1
5 3 2 6 5 5 . 2 1 2 5 3 9 . 4
1 3 2 6 5 3  . 6 1 4 5 4 5  . 1
0 2 2 3 9 2 . 5 24 5 4 6 . 2

■24 2 9 1 2 . 2 23 5 1 2 . 3
3 i 2 9 3 0 , 9 27 6 1 7 . 9
5 1 3 0 5 3  . 4 5 1 6 1 3 . 2
1 4 3 1 1 0 . 8 44 6 81 . 5
1 9 3 1 3 5 . 7 9 6 3 6  . 5
4 6 3 2 1 0 . 3 1 9 5 9 3 .  0
2 7 3 2 5 0 . 9 6 1 7 0 0  . 9
6 1 3 3 3 1  . 0 4 6 7 1 2 . 4

9 3 3 3 1 . 7 5 0 7 3 5 . 4
23 3 4 3 2 . 4 1 1 7 6 3 . 7
1 1 3 5  2 1 . 7 60 7 9 3 . 7
6 0 3 5 4 9 . 2 59 8 2 0 . 9
48 3 5 5 4  . 1 4 0 8 35  . 3
5 9 3 5 7 9 . 4 4 8 9 1 1 . 9
5 0 3 6 1 0 . 6 1 0 9 1 7 . 2
1 0 3 6 5 0 . 6 5 2 • 9 2 3 . 3
5 2 3 7 2 2 . 9 25 1 0 4 7  . 3

5 3 S 0 0 . 6 5 1 0 5 0 . 5
4 0 3 3 1 0 . 0 45 1 0 5 0 . 9
2 5 3 8  1 6 . 3 16 1 1 4 7 . 4
4 5 3 3 7 6 . 4 4 2 1 1 5 5 . 5
4 2 3 9 2 2 . 9 3 2 1 2 1 1 . 6
16 4 2 3 7 . 5 3 7 1 2 5 0 . 1
3 2 4 2 7 1 . 3 3 6 1 1 4 7 4 . 0
3 6 4 9 3 3  . 7 7 ■ 1 4 3 7 . 2

1 5 3 3 5  . 5 1 1 7 3 8 . 6
1 5 6 3 6 5 . 6 15 2 2 9 4 , 2

3 9 4 0  ■
£- 1 06  . 7 6 1 5 3 . 2

29 1 0  8 . 9 1 1 6 1 3
23 2 0 3  . 4 1 4 7 6  . 7
4 9 2 1  S . 1 50 1 1 3 . 2
18 2 7 3 . 4 3 1 1 2  1 . 5
4 3 2 S 3 . 3 1 9 ' 1 2  2 . 5

6 3 2 6 . 6 24 13 4 . 3
1 2 3 2 7 . 3 1 0 1 3 5 . 6
3 3 3 2 9 . 7 9 1 3 5  . 3
2 2 4 0 2 . 3 25 1 33  . 5
4 1 4 0 4  . 4 36 15 1 . 6

3 4 4 2 3 , 7 4 3 1 5 2 . 1
3 4 3 6  . 2 3 2 1 6 4 . 7

4 5 4 . 5 23 1 6 7 . 2
26 4 7 6 . 0 16 1 7 1 . 6
4 4 5 0 2 . 0 6 2 1 3 2 . 4
53 5 5 2 . 8 27 1 3 6 . 5
55 5 5 4 . 9 45 18 9 . 3
4 7 5 7 3 . 5 4 2 2 1 8 . 6
2 0 5 0 6 . 6 1 2 2 0 . 3
54 6 1 1 . 2 5 9 2 27  . 4
2 1 6 1 7 . 9 5 3 2 3 7 . 6
30 6 2 5 . 9 13 2 3 9 . 7
17 6 4 4 . 0 5 2 2 5 2 . 1
35 6 6 4  . 7 33 2 5 9 . 7
24 6  7 9 . 2 35 2 6 2 . 5
31 6 7 9 . 5 36 3 0 3  . 1
33 6 SS . 6 60 3 1 0 . 8
5 7 6 9 4  . 4 58 3 2 4 . 6

4 6 9 5 . 9 2 1 3 2 5 . 2
5 3 7 1 3 . 3 5 5 3 2 5 . 5
5 6 7 2 2 . 3 3 4 3 5 7  . S
1 9 7 9 5 . 7 5 1 3 6 4 . 0
1 3 8 1 6 . 3 54 3 8 0  . 8
14 3 4 9  . 1 1 3 4 0 6  . 3
6 2 8 7 3  . 4 2 8 4 5 0 . 5
6 1 9 1 1 . 9 4 1 4 6 0 . 3
4 S 9 5 1 . 3 5 7 4 7 9 . 5

9 9 7 3 . 1 3 0 4 3 8 . 4
1 1 1 0 1 6  . 5 5 5 4 6 . 6
5 1 1 0 2 6 . 7 4 6 6 1 2 . 6
2 7 1 0 2 7 . 0 4 9 5 4 1 . 3
25 1 0 4 8 . 2 1 7 6 5 1 . 5
3 7 1 0 5 9 . 7 1 5 7 3 0  . 4

7 1 0 6 1 . 6 2 7 3 0 . 1
50 1 1 1 3 . 6 33 3 3 5  .’ 3
4 0 1 1 3 3 . 1 2 0 3 4 0 . 1
5 9 1 1 3 4 . 2 47 . 9 7 3 . 2
2 3 1 1 7 0 . 6 39 1 1 3 3 . 1
1 0 1 2 1 2 . 3 2 9 1 3 6 4 . 6
45 1 2 5 7 . 2 4 3 1 4 7 9 . 0
6 0 1 2 7  1 . 2 1 2 1 5 0 4 .  i
5 2 1 2 3 6 . 7 4 1 7 0 3 . 0
4 2 1 2 8 7  . 7 5 6 1 7 4 6 . 2
4 6 1 3 4 1 . 3 2 2 1 3 2 1 . 4
32 1 4 3 3  . 3 6 1 3 6 4 . 3
1 6 1 5 3 2 . 3 3 1 9 9 0 . 3

5 1 6 4 0 . 3 8 2 0 0 1 . 2
35 1 7 9 0 . 4 4 4 2 6 3 4 . 1

1 1 9 6 9 . 2 3 7 3 3 1 0 . 0
15 2 9 2 4 , 3 7 4 0 6 3 . 4

4 1 4 2
55 3 6 . 3 4 5 6 5 . 1
26 6 4  . 9 n  ' iW t-f 6 7 . 2
35 7 0 . 9 1 0 3 4 . 4
3 0 7 3 . 6 25 95  . 2
5 3 1 0 5  . 1 4 3 1 1 3 . 1
1 8 1 0 5 . 4 6 1 1 4 0 . 0
23 1 0 5 . 7 1 9 1 5 0 . 5
33 1 0 9  . S 1 1 3 2 . 1
5 3 1 2 0 . 4 1 1 1 8 2  . 8

54 1 2 1 . 8 1 6 13 9 . 8
2 0 1 2 3 . 0 24 2 0 2 , 9
2 1 14 1 . 7 40 2 1 8 . 6
47 1 6 0 . 9 1 4 2 3 4 . 2
4 9 16 1 . 9 3 6 2 4 6 . 3
S 2 1 7 2 . 0 5 3 2 6 3 . 1
31 17 7 . 5 31 2 7 4  . 0
1 3 1 9 2 . 7 5 2 2 3 5 . 2
1 7 2 1 6 . 6 2 7 3 0 9  . 9
5 7 2 1 3 . 1 26 3 2 6 . 3
5 1 2 2 3 . 3 35 3 2 3 . 9
1 4 2 4 3  . 3 5 9 3 2 9 . 5
1 9 2 4 5 . 0 5 0 3 3 6 . 5
27 25  7 . 9 5 2 3 5 7 . 6
3 3 2 6 7 . 0 1 3 3 5 1 . 7
2 4 2 6 9 . 2 5 4 . 3 6 3 , 3

2 2 7 2 . 3 34 3 9 5 . 7
34 2 7 5 . 1 2 3 4 0 1 . 3
60 2 3 5  . 2 55 4 2 6 . 5
23 3 0 0 . 6 6 0 4 4 1 . 2
46 3 0 5 . 7 3 3 4 4 3 . 4
5 9 3 1 3 . 3 51 4 6 3  . 3
5 0 3 3 2 . 4 9 4 7 7 . 4
1 1 3 3 5 . 3 2 1 4 9 5 . 0
4 3 3 6 3 . 5 5 3 4 9 9  . S
5 1 3 6 6 . 0 5 5 4 2 . 2
5 2 3 7 5 . 0 5 7 5 4 3 . 9
39 4 0 4 . 4 3 0 5 7 5 . 3
1 0 4 1 9 . 5 1 3 5 3 7 . 2
25 4 5 7 . 4 4 1 5 0 0 . 3
4 0 4 6 0 . 3 2  3 61 0 . S
4 5 4 6 5 . 6 15 7 5 3 1

5 4 5 5 . 9 4 6 S 3 9 . 5
9 4 9 3 . 7 1 7 9 0 3 . 4

1 6 5 1 1 . 5 2 9 1 7 . 2
2 9 5 2 9 . 6 4 9 9 4 5 . 5
56 5 6 7 . 3 4 7 1 0 1 9 . 3
3 2 5 7 0 . 4 2 0 1 0 2 1 . 5
43 5 7 1 . 6 33 1 1 5 5 . 5
4 2 6 0 0 . 3 39 1 2 3 7 . 7
2.2 5 7 3 , 3 29 1 4 5 6  . S

4 7 4 1 . 3 4 3 13 1 0 . 1
3 7 8 5 . 1 1 2 1 S 2 7  . 3
6 9 1 3 . 3 6 1 9 7 0.

1 2 9 3 3 . 1 5 6 2 0 3 5  .
a 9 74  . 3 4 2 0 4 7  .

3 5 9 8 4  . 1 r, r> 2 1 9 3 .
1 1 0 2 0 . 3 O 2 2 5 5 .

1 5 1 3 1 0 . 4 3 2 4 9 3  .
44 1 3 7 9 . 1 44 3 0 17
37 2 0 1 2 . 5 37 3 9  2 2

7 2 3 0 2 . 7 7 4 3 0  2



8
4 3 

9 8 . 4 3
4 4
1 4 0 . 9 O 1

4 5  
2 9 . 8 6 0

4 6
1 1 1 . 5 2 0

4 7
7 3 . 4 2 5

4 8
3 3 . 5

•“i■_! 1 1 2 . 9 7 2 4 1 . 0 4 2 6 5 . 1 5 1 2 8  . £ 4 1 1 5 0 . 9 45 7 5 . 9

3 8 1 2 9 . 3 6 2 5 8 . 4 1 0 7 0 . 9 5 1 1 4 6 . 9 3 0 2 1 2 . 9 5 1 3 6 . 2

2 2 1 4 6 , 2 4 3 2 9 3 . 5 4 8 7 5 . 9 2 3 1 8 0 . 0 5 5 2 2 0 . 2 1 9 9 3 . 9

2 9 15  6 . 1 3 3 0 7 . 1 2 5 7 8 . 2 5 2 2 0 2 . 1 5 4 2 3 3 . 9 2 4 1 0  9 . 9

6 1 9 2 . 6 2 2 3 0 3  . 7 1 1 1 3 3 . 1 5 5 2 3 3 . 2 1 7 2 6 0 . 5 3 2 1 1 7 . 2
'y 2 3 3 . 8 3 7 3 3 8 . 6 1 6 14  1 . 3 3 3 2 3 6 . 4 5 5 2 6 1 . 6 4 2 1 1 8 . 1

3 9 2 8> 3 . 3 29 3 7 4 . 5 6 1 14  2 . 4 3 0 2 3 7 . 5 2 6 2 7 9 . 5 1 0 1 3  6 . 5

4 4 2 9 3 . 5 1 2 4 3 3 . 1 1 9 15  1 . 9 2 7 2 4 2 2 A t.! 2 3  7 . 9 1 I 1 3 9' . 9

4 9 3 6 5 . 4 3 9 5 0 2 . 0 5 3 1 6 0 . 0 20 2 4 9 . 6 4 9 2 9 4 . 6 3 1 14  2 . 7

1 3 4 2 7 . 8 9 6 4 3 . 2 2 4 1 6 4 . 9 3 5 2 5 0 . 2 3 3 2 9 8 . 2 4 0 15  2 . 1

5 6 4 3 8 . 4 3 8 ‘ 5 8 1 . 5 4 0 1 8 9 . 3 5 3 2 8 2 . 5 5 8 2 9 8 . 5 5 3 16  2 . 0

f 7 4 4 9 . 1 4 7 6 9 . 0 1 4 2 0 2 . 9 5 9 2 9 7 . 4 1 3 3 1 6 . 8 1 4 1 3  4 . 8
4 4 6 9 .  3 4 9 8 7 0  . 1 1 2 1 0 . 4 1 3 3 0 5 . 4 3 8 3 2 3  . 4 2 5 1 8 5 . 9

1 2 4 9 2 . 2 5 6 9 2 2 . 8 3 5 3 1 1 . 4 4 1 3 0 5  . 7 5 7 3 3 0 . 8 35 1 9  3 . 3
20 4 9 6 . 2 1 8 1 0 7 5 . 3 3 1 2 2 1 . 5 5 2 3 0 7 . 6 5 3 3 5 3 . 8 1 6 2. 2 6 . 7
2 3 5 2 7 . 3 2 8 1 1 4 0 . 0 5 2 2 4 4 . 0 5 0 3 1 9 . 5 5 1 3 6 8 . 2 5 0 2 4 1 . 8

4 7 5 6 3 . 9 1 7 1 2 2 0 . 6 i y 2 4 7 . 5 2 1 3 4 7 . 9 2 1 3 7 7  . 9 1 2 4 5 . 0
4 1 5 7 1 . 5 4 7 3 3 0 3 . 6 5 0 2 4 8 . 3 5 4 3 5 2 . 5 2 8 3 7 9 . 4 2 7 2 6 2 . 3
5 8 5 3 4 . 3 2 0 1 3 5 5 . 2 5 2 2 5 6 . 5 5 8 3 5 2 . 9 2 3 9 9 . 3 5 9 2.7 9 . 3
3 4 6 0 6 . 8 3 4 1 3 6 2 . 3 2 6 2 6 8  . 3 1 7 3 7 6 . 3 4 6 4 0 0 , 0 5 2 2 8 1 . 2
3 0 6 4 6 . 7 4 1 1 3 7 9 . 1 o w 2 6 8 . S 4 7 4 0 0 . 0 6 2 4 5 7 . 9 5 2 2 S 2 . 5
2 i 6 5 2 . 7 5 3 1 4 5 7 .  1 5 9 2 7 3 . 0 1 6 4 0 2 . 0 4 4 7 1 , 7 5 5
3 7 6 5 4 . 7 5 7 1 5 4 0 . 6 1 3 2 8 8 . 8 1 4 4 0 5 . 3 1 3 4 7 6 . 8 3 3 3 1 1 . 5
5 7 6 7 4 . 0 2 1 1 5 4  1 . 0 3 6 2 3 8 . 9 3 6 4 1 2 . 0 2 2 4 7 9 . 1 3 6 3 1 3 . 6
5 5 5 9 3  . S 26 1 6 1 S . S 6 0 3 0 4 . 8 3 1 4 2 9 . 7 2 7 4 8 7  . 3 5 4 3 2 4 . 5
2 6 7 6 0 . 4 5 5 1 6 2 7 . 4 5 5 3 1 5 , 5 5 7 4 3 3 . 6 6 0 4 9 8 . 3 3 4 3 2 6  . 1

7 8 1 4 . 7 3 0 1 5 3 4 .  9 5 4 3 4 6 . 2 1 1 4 4 7 . 4 3 1 5 2 4 . 8 2 8 o  7 a *=.U VJ . -J
3 3 S 3 7  . 2 5 4 1 7 2 2 . 4 5 3 4 9 , 3 1 9 5 1 0 . 2 2 9 5 4 0 . 8 1 3 3 3 1  , 1
3 5 8 4 1 . 6 3 3 1 7 6 6 . 7 3 3 3 5 9 . 3 1 0 5 2 1 . 9 3 4 5 4 4 . 6 t-t o 3 3 2 . 9
5 4 3 4 2 . 0 3 5 1 8 3 2 . 5 5 1 3 6 0 , 4 1 8 5 7 4 . 5 3 5 6 1 . 5 6 0 3 5 9  . 2
1 3 S 6 1 . 6 1 3 1 9 2 3 . 7 3 0 4 1 S . 7 4 5 5 S 1 . 2 4 3 5 5 3 .  9 4 1 3 6 3 . 6
5 3 9 0 3 . 5 2 4 1 9  7 4 . 6 3 4 4 2 3 . 9 3 2 6 0 3 . 5 5 9 z> 6 5 . 3 5 8 4 0 7  1
o 2 9 5 4 . 6 5 3 1 9 7 6 . 4 2 1 4 2 9 . 0 4 0 6 1 2 . 6 3 9 5 7 3 , 5 9 4 1 3 . 0
2 4 9 9 6 . 9 3 1 1 9 9 5 . 5 5 3 4 4 4 . 3 2 4 6 3 2 .  1 5 2 5 8 2 . 8 2 1 4 1 6 . 7
31 1 0 3 3 . 9 6 2 2 0 5 4 . 4 4 1 4 6 5 , 6 6 1 6 4 8 . 8 g 5 3 4 . 3 5 I 4 2 2 . 8
1 4 1 0 3 0 . 4 1 4 2 1 1 2 , 7 9 5 2 3 . 7 4 9 6 6 0 . 7 1 9 5 9 0 . 0 1 3 4 2 3 . 5
5 1 1 1 8 7 . 5 9 2 1 4 0 . 2 57 5 4 1 . 5 4 8 6 8 4 . 3 i  3 6 0 1 . 5 3 0 4 2 5 . 0
<7 -O 1 2  3 1 . 1 1 9 2 2 4 2 .  9 2 3 5 5 1 . 5 15 6 9 7 .  9 1 4 6 3 0 . 9 5 5 3 3 . 4
2 7 1 2 3 3 . 5 5 1 2 2 8 0 . 3 1 5 5 6 6 . 4 2 3 7 1 0 . 7 2 4 6 5 1 . 3 5 7 5 4 8  . 3
1 9 1 2 5 5 . 1 6 1 2 3 1 8 . 8 1 8 5 6 8 . 9 33 7 1 2 . 4 5 0 Od d  . 3 4 9 0 5 2 . 3
4 6 1 2 6 4 .  2 2 7 2 3 5 2 . 7 4 6 5 8 1 . 2 9 7 4 6 . 9 1 1 7 6 6 , 7 4 6 5 8 4 . 3
6 1 1 2 6 5 . 1 2 3 2 4 5 9 . 7 2 0 8 0 0 . 6 2 5 7 6 0 . 1 4 8 7 9 9 o •y 7 0 2 . 3

9 1 2 7 4 , 6 1 1 2 5 0 2  . 1 1 7 3 3 3 , 0 3 4 8 3 5 . 7 1 0 8 0 6  . 7 2 0 , 7 7 6 . 7
1 1 1 3  6 4 . 7 4 6 2 5 2 3 . 4 4 9 8 7 2 . 4 5 6 8 3 5 . 9 6 1 3 1 9 . 2 1 5 7 9 3 . 2
5 0 1 3 9 5 . 9 5 0 2 5 4 7 . 7 4 7 8 7 6 . 2 4 2 8 3 9 . 5 4 5 8 7 6 . 2 4 7 7 9 9 . 6
£ 0 1 4 4 9 . 0 5 9 2 6 0 3 . 0 2 9 1 6 . 3 i 0 1 0 . 8 1 6 3 9 4 . 1 1 7 3 0 5 .  1
4 0 1 4 7 9 . 0 4 8 2 6 0 3 . 7 3 8 1 0 6 0 . 9 1 1 0 9 3 .  1 6 S 9 4  . 8 3 8 9 1 1 . 9
4 8 1 4 8 7 . 2 4 0 2 6 3 4  . 1 3 9 1 2 5 7 . 2 3 6 1 0 9 6 . 4 9 9 4 6 . 0 3 9 9 5 1 . 3
5 9 1 4 8 8  . 2 6 0 2 5 9 3 . 8 2 9 1 4 4  1 . 9 4 1 2 1 7 . 8 a 9 5 1 . 5 2 9 1 1 7 3 . 6
1 0 1 5 4 2 . 3 2 5 2 7 7 9 . 2 4 3 16  9 6 . 1 4 3 1 3 6 4 . 2 4 0 9 7 3 . 2 4 3 1 4  3 7 .  2
5 2 1 6 2 5 . 0 1 0 2 7 9 1 . 0 5 6 1 8 2 4 . 0  ̂ rj «Lr Uf 1 3 1 1 . 5 2 5 9 7 5 . 4 1 2 1 5 4 0 , 9

51 1 6 5 3 . 9 5 2 2 3 2 9 . 5 1 2 1 9 5 3 . 6 3 9 1 3  4 1 . 2 4 3 1 0 1 9 . 3 5 6 1 7 1 0 . 6
4 5 1 6 9 6 .  1 4 5 3 0 1 0 . 2 4 1 9 7 5 .  1 29 1 4 4 9 . 2 r> iw t- 1 0 1 9 . 5 6 1 7 4 6 . 2

5 1 7 2 1 . 1 4 2 3 0 1 7 . 5 6 2 0 0 9 , 9 o 1 4 2 5 . 2 1 2 1 0 2 9 . 9 4 1 7  8 3 6
4 2 1 S 1 0 . 1 5 3 1 5 1 . 2 7 7U t,- 2 0 7 2 . 3 S 1 7 9 8 . 2 4 4 1 3 0 3 . 5 ~t rt 1 8 2 2 . S
1 6 1 9 0 0 , 3 1 6 3 2 5 2 . 7 3 2 1 3 3 . 3 6 1 9 6 5 . 5 3 7 16  2 1 . 5 3 1 9 0 8 . 4
'D rti.- 1 9 2 4 . 8 3 2 3 3 0 5 . 5 □ 2 4 0 3  . 6 i 2 2 0 0 S . 4 3 6 1 6  5 0 . 5 3 2 0 9 1 . 8
3 6 2 2 7 0 . 0 3 5 3 5 8 7 . 5 4 4 3 0 1 0 . 2 4 4 2 5 2 3 . 4 1 1 6 7 0 .  1 4 4 2 6 0 3 . 71 2 5 9 7 . 7 1 4 0 2 8 . 5 3 7 3 3 7 6  . 4 3 7 3 2 1 0 . 3 1 5 1 7 5 2 . 4 3 7 3 5 5 4 . 1
i  5 3 3 3 7 . 0 1 5 5 1 9 8 . 5 7 4 2 9 6 . 2 7 3 7 6 4 . 0 7 2 0 6 4 . 6 n 3 3 2 8 . 0



4 9 5 0 5 1 5 2 S3 54

1 8 1 0 1 , 2 5 9 4 6 . 0 r> t 7 0 . 7 5 9 2 3 D. w 3 5 1 5 0 5 5 5 9 6

2 8 1 3 6 . 2 2 7 5 0 '■J 0 0 7 7 . 3 27 7 1 5 5 5 ■O *7f 3 5 3 3 5 I
3 1 4 4 . S 2 3 77 5 9 9 1 . 9 6 0 7 7 0 2 6 6 3 i q g 9 2

3 8 15 1 . 3 3 1 *7 C r . 6 3 3 9 5 . 4 1 6 9 0 9 6 2 6 4 3 5 9 3 .7 O

4 1 15 1 0 1 1 S3 8 q 7 1 0  6 . 8 5 0 9 1 . 5 3 0 7 5 . 0 2 0 94 0

5 3 2 1 6 . 3 5 2 9 1 . 5 3 2 1 2 0 . 2 5 1 1 0 6 q 1 3 7 7 . 7 5 3 1 0 0 1

3 8 2 1 3 . 1 6 0 1 0 5 . 7 2 3 12 4 0 1 9 1 2 3 . 3 5 4 1 0 0 1 57 1 1 6 >5

3 3 2 2 3 . - 5 3 3 1 0 6 . 3 5 4 1 2 5 . 5 1 1 1 0  9 . 3 3 1 1 U , 9 4 1 1 2 1 s

5 S 2 2 7 . 1 1 9 1 0 3 . 0 5 5 1 2  5 . 9 3 3 1 6 9 0 4 1 1 0  5 1 27 J n o 6

2 6 8 4 8 . ^ 1 4 1 0 3 . 4 4 6 14  6 . 9 2 3 i 6 9 . 7 1 4 1 1 1 . 0 e; 1J -K 13  5. . 5

1 7 2 7 0 . 8 4 0 1 18 -5 5 0 15 1 . 0 3 1 1 7 0 . 3 3 3 1 1 1 . 4 3 1 1 2 6 ■-1

20 2 7 2 . 1 6 2 1 2 4 . 3 3 5 1 5 5 , 9 1 0 1 35 . 5 5 3 1 1 1 . 0 2 1 1 2 9 s

5 4 2 7 7 . 0 1 6 1 4 7 . 4 5 3 16  2 . 6 5 4 1 3 6 . 0 2 1 1 1 8 . 2 1 9 1 3 2 . 3
4 7 2 9 4 . 6 5 1 1 5 1 . 0 5 16  3 7 6 2 1 9 3 . 3 1 9 1 2 2 , 7 I 8 - 13 6
31 3 95  . 1 6 1 1 3 0 . 3 3 1 1 S 3 . 2 ■-) 2 0 0 0 2 7 1 2  6 0 30 1 3 7
21 3 1 3 . 4 9 1 3 9 . 1 1 3 1 3 9 . 4 1 4 2 0 0 -7 24 1 3 1 7 6 2 I 4 2 ■q

3 4 3 1 9 . 8 3 5 19 9 2 5 3 19  2 . 1 3 5 2 0 9 ■7 1 1 13  7 t-. 13 1 6 0
3 5 3 3 4 , 4 5 3 1 9 9 . 4. 1 9 19  3 3 3 2 2 1 6 . 1 1 0 1 3 8 u> 5 9 1 7 3 5
2 9 3 3 4  . 9 5 5 2 0 6 . 8 1 4 2 1 1 . 3 5 3 2 1 3 . s 2 3 1 5 2 . 5 14 1 7 9 =-

3 0 3 4 3 . 5 1 0 2 26 1 21 2 1 5 . 5 4 5 2 4 4 0 4 5 1 0  0 . 0 5 2 1 3 6 0
4 3 3 6 5 . 4 5 4 2 3 3 . 3 1 1 2 1 7 . 5 5 5 2 4 6 1 4 3 1 6 2 . 0 6 0 2 0 6 6
5 3 3 3 3  . 4 2 4 2 3 5 7 3 0 2 1 9 . 3 4 0 n c: -ji-> . 1 5 1 1 5  2 . 6 1 i 2 1 3 0
5 7 3 8 8 . 5 4 8 2 4 1 . 8 4 1 o o o q•L . O 26 2 7 6 . 7 6 1 1 66 . 0 1 7 .? 2 3 d
2 2 3 9 5 . 7 25 24  4 . 5 1 6 2 2 5 . 4 4 3 ’ 2 3 1 -> . <•- 0 0 1 7 2 . 8 5 0 2 3 3 3
6 2 4 0 0 .  1 3 2 2 4 7 5 26 2 2 6 . 5 4 2 2 3 6 5 7 1 3 4 q 4 7 -> q q g
1 9 4 2 2 . 4 4 5 2 4 3 '“i 5 7 2 6 6 . 3 1 3 2 9 1 •o 1 S 1 9 0 7 2 3 25  4 , 0
1 4 4 2 5 . 0 5 8 2 5 6 . 1 i 0 2 9 0 . 1 6 1 2 9 2 . q 5 0 1 9  9 4 3 4 2:3 4 i
2 4 " 4 3 2 . 3 1 3 25  7 , 4 2 0 2 9 5 . 4 2 5 3 0 4  .. 9 3 4 2 1 2 . 4 20 2 5 6  .. s
7 7 4 4 2 . 0 2 6 2 5 9 . Q 1 7 2 9 6 . 1 4 6 3 0 7 0 5 9 2 15 . 5 2 4 2 6 4 4
1 3 4 5 5  . 9 2 1 3 0 6 . 3 1 3 3 3 3 .  1 5 3 3 16 . 3 5 3 2 1 3 5 1 0 2 n 4 7
I 3 4 5 8 . 7 5 3 0  9 9 4 5 3 3 0 . 4 9 3 4 7  .. 1 25 2 19 . 4 2 3 2 6 5 7
5 1 4 6 1 . 1 4 6 3 1 9 . . 5 4 0 3 6 4 . 0 2-4 3 6  0 6 3 2 2 2 3 , 3 4 9 27  7 0

9 4 6 5 . 0 4 1 3 3  2 4 4 7 3 6 8 . 2 2-1 3 6 3 8 28 2 3 0 4 0 1 3 0 0 . rl
5 6 4 6 3 . 6 4 2 3 3 6 .. 5 2 4 3 3 3  . 7 4 1 3 7 5  . 0 1 6 2 3 3 . 1 1 6 3 2 1 V
5 0 4 8 4 . 2 3 0 3 7 6  . p 5 1 3 3  6 . 0 3 0 3 3  6 .. 0 4 0 3 3 7 6 4 3 3 24 5

4 5 1 6 . 7 1 3 3 3 0  . c1 ’_l' 3 2 3 8 9 . 9 5 7 3 9 0 . 0 4 2 2 6 3  . 1 5 3 4  0 c.

5 9 5 1 7 , 9 36 3 3 9 0 9 3 9 3 . 7 1 4 6 5 . 3 2 6 5 . 2 4 5 3 4 6 2
q 5 3 8 . 2 1 4 3 1  , 5 4 3 4 2 2 . 3 13 4 7 7 4 4 6 2 3  2 . 5 4 5 3 5  2 . c
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4 7 0 0 . 5 5 9 0 . 8 2 1 0 . 8 1 2 0 . 4 2 5
1 0 1 0 , 1 1 3 0 . 2 7 3 0.. 2 7 0 -  . 0 7 8
1 9 6 -  . OSS 0 . 0 2 6 0 , 0 2 6 0 . 13 2
1 5 3 0 . 1 6 3 0 . 1 1 9 0 . 1 1 7 0 . 1 0 3

0 1 5 0 . 0 1 1 _ - . 1 3 1 - . 1 2 9 0 . 1 1 4
3 1 4 0 .  3 4 1  '’ 0 . 2 0 9 0 . 1 3 9 0 . 1 6 7
0 6 7 - . 1 3 9 -  . 16 5 - . 1 5 5 -  . 2 3 9
04  2 0 . 1 6 1 0 . 1 2 9 0 . 1 2 6 0 . 2 4 2
2 7 2 0 . 3 5 3 0 . 3 8 6 0 . 3 8 4 0 . 3 1 3

2 5  1 . 2 0 5 -  . 1 S7 -  . 18 2 0 . 1 9 5
41 3 0 .. 4 9 6 0 . 4 9 2 0 . 4 7 4 0 . 3 6 2 -
4 0  1 0 . 2 4 0 0 , 0 9 3 0 . 0 7 4 - . 0 0 6
3 0 6 0 ,, 3 1 7 0 . 0 7 9 0 . 0 7 1 0 . 4 3 3
2 7 0 -  .0 7 4 0 . 1 9 9 0 . 2 1 1 0 . 5 3 9

2 0 7 0 . 3 1 2 0 . 4 4 5 0 . 4 4 4 0 . 3 7 5
0 . 9 0 9 . 0 . 4 6 4 0 . 4 3 3 -  . 0 7 9

9 0  9 0 . 5 7 2 0 . 5 4 7 0 . 14 3
4 6 4 0 . 5 7 2 0 . 9 9 9 0 . 2 5 9
4 3  3 0 . 5 4 7 0 . 9 9 9 0 . 2 6 1 ,

0 7 9 0 . 1 4 3 0 . 2 5 9 0 , 2 6 1
0 1 0 - . 1 0 8 - . 0 1 4 -  . 0 0 7 -  . 2 4 2
1 8 2 0 . 1 2 3 0 . 1 2 2 0 . 1 1 6 -  . 0 0 4
0 6 3 0 . 1 5 0 0 . 2.9 5 0 . 2 9 4 0 . 3 10
0 2 8 0 . 0 3 5 0 . 2 2 4 0 , 2 2 7 0 . 2 4 1

27 2 8 2 9 3 0 SD

2 4 4 0 ., 1 5 9 0 .. 3 9 3 0 .. 9 1 6 4 .. 2 6 5 4
 ̂ci otr S v 0 . 0 1 9 0 .. 3 7 3 0 .. 2 5 8 1 8 .. 2 1 2 2

0 6 4 0 ,. 1 3  1 0 .. 2 1 2 0 .. 0 7 8 1 .. 9 6 4  1
1 1 7 0 .. 1 3 4 0 . 1 9 2 0 . 0 5 7 <7, 0 4  1 2
2 9 4 0 .. 1 7 4 0 ,. 3 0 7 0 . 1 6 0 5 0  . 2 4 4 6

2 0 3 0 .. 1 5 8 0 .. 4 1 2 0 , 3 0 4 % 1 1 7 6 . 0 4 9 0
2 0 6 0 , 1 4 8 0 .. 4 2 2 0 ,, 3 1 0 1 . 9 4 6 1
1 1 4 . 1 2 0 0 .. 0 6 3 0 .. 0 6 3 3 8  .. 2 3 7 5
1 5 1 -  .. 3 1 7 0 .. 0 5 7 . 0 5  7 1 7 .. 1 1 0 2
0 6 8 0 .. 1 2 0 0 . 5 5 8 0 . 6 0 9 5 .. 4 9 4  8

0 3  2 0 :; 1 9 2 0 ,. 3 1 6 0 .. 3 3 8 8 ,. 4 0 15
2 3  3 0 ,. 2 5 5 0 .. 4 4 6 0 ,, 3 0  5 2 . 2 0 0 6
3 4 4 0 9 4 -  , 18  9 0 8 0 ,jl .5 9 6 5
3 7  9 . 1 S 4 0 .. 1 8 3 . 1 1 1 4 0 . 2 8 8 7
2 4 5 0 9 8 0 . 1 9 7 0 . 0 0 9 8 ,. 2 6 0 2

2 4 3 0 . 0 0 5 0 . 0 0  9 0 . 4 8  1 ,q . 8 1 8 5
3 0 0 0 , 0-6 1 0 , 5 6  2 0 .. 2 3 0 1 8 .. 9 4 4  2
1 4 3 0 . 3 2 0 0 , 1 1 1 0 . 0 3  0 TO ■. 3 4 0 4
4 3 7 0 .. 2 3  1 0 . 3 3 2 0 .. 1 3 3 9 .. 4 2 1 5
0 2 3 . 1 1 4 0 .. 1 8 4 0 . 1 4 5 9 .. 7 1 0 1

1 7 2 - 0 1 9 0 . 3 0 3 0 . 3 3 7 1 0 .. 3 2 4 7
0 1 0 0 . 13  2 0 ,. 0 6 8 0 2 8 2 , 0 7 8 2
1 0 8 0 . 1 2 3 0 . 15  0 0 . 0 3 5 1 6 ,, 2 2 3 0
0 1 4 0 . 1 2 2 0 . 2 9 5 0 . 2 2 4 4 4 1 , , 2 3 5  9
0 0 7 0 . 1 1 6 0 . 2 9 4 0 .. 2 2 7 0 . 7 3 6 0

2 4 2 * 0 0 4 0 . 3 10 0 . 2 4  1 1 6 .. 8 9 4 4
0 4  3 .18 8 0 . 3 3 7 0W 1. 4 7 5 3

0 4 3 0 . 1 7 4 0 . 1 2 6 5 . 1 1 8 0
1 8 8 0 . 1 7 4 0 . 7 5 2. 6 .. 7 2 1 8
3 3  7 0 . 1 2 6 0 .7 5 2 3 .. 8 2 0 5

XX 
_



A P P ENDI X WI T H I N  C OR R EL AT I ON MA T R I X  : DATA B

1 2 3 4 s 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7

1 0 . 2 6 6 0 ,. 3 3 7 0 ,, 3 2 2 0 . 3 4 9 0 .. 3 6 5 0 .. 3 5  3 0 .. 7 9 6 0 ,, 5 6 9 0 ,, 7 4 3 0 .. 0 7  4 0 ,. 3 3 0 0 . 0 1 9  - . 1 0 4 _ . 0 1 1 0 .: 0 1 9 0 .. 4 8 6
2 0 .. 2 6 6 0 .. 1 1 4 0 ,, 1 8 6 0 .. 3 0 0 0 ,, 3 2 7 0 .. 3 1 0 0 .. 2 3 5 0 ., 0 9 7 0 .. 1 8  9 0 .. 0 1 3 0 ,. 1 9 7 -  .. 1 3 6  - . 0 0 8 -  .. 0 1 2 0 .. 1 2 2 0 ,. 3 5 4
3 0 .. 3 3 7 0 .. 1 1 4 0 .. 7 9 6 0 .. 6 8 8 0 .. 6 8 2 0 . 6 3 4 0 . 3 2 0 0 .. 2 0 8 0 . 3 2 0 0 . 0 7 2 o .. 3 1 5 0 .. 0. 0 2 . 0 3 9 0 . 0 0 8 0 2 6 0 . 3 2 3
4 0 .. 3 2 2 0 . 1 3 6 0 . 7 9 6 0 . 6 7 9 0 .. 6 5  1 0 .. 6 5  1 0 . 2 8 5 0 .. 1 4 5 0 .. 3 1 7 0 . oo

0 .. 4 2  1 - . 0 7  6 . 0 0  3 0 .. 0 0 5 0 . 0 3 7 0 .. 3 9 3
5 0 . 3 4 9 0 . 3 0 0 0 .6 8 3 0 . 6 7 9 0 . 9 4 0 0 ,. 9 3 3 0 .. 3  16 0 . 1 3 3 0 .. 3 3 5 0 . 1 1 4 0 . 2 7  8 — _. 0 3 2  0 , , 1 0 7 0 .0 5 5 0 ,, 0 4 7 0 .. 3 3  8

6 0 . 3 6 5 0 . 3 2 7 0 . 6 8 2 0 . 6 5 1 0 . 9 4 0 0 ,. 9 9 4 0 .. 3 4  1 0 . 1 4 7 0 .. 3 2 0 0 . 1 1 0 0 ., 2 5 9 - . 0 1 4 0 . 1 2 2 0 ,. 0 8 3 0 . 0 5 2 0 . 3 3 0
7 0 . 3 5 3 0 ,, 3 1 0 0 , 6 8 4 0 . 5 5 1 0 .. 9 3 3 0 . 0  9 4 0 . 3 29 0 ,. 1 4 8 0 .. 3 2 1 0 ,. 1 2  1 0 , 2 6  6 -  .0 0 9 0 . 1 2 2 0 ,, 0 8 4 0 .. 0 5 6 0 . 3 2 8
3 0 . 7 9 6 0 . 2 8 5 0 . 3 2 0 0 . 2 8 5. 0 . 3 16 0 . 3 4  1 0 . 3 2 9 0 . 6 1 7 0 ,. 5  9*5 - . 0 9 6 0 .. 2 9  1 0 . 0 2  2 -  . 0 4  9 0 . 0 3 6 0 .. 0 0 5 0 . 4 5 7
9 0 . 5 6 9 0 .. 0 9 7 0 .. 2 0 8 0 . 1 4 5 0 . 1 3 3 0 .. 1 4 7 0 .. 1 4 8 0 .. 5 1 7 0 .. 4 9  1 - . 0 1 4 0 . 2 4  3 0 ., 0 3 6 -  . 0 0 5 0 .. 0 2 2 0 . 0 5 6 0 . 3 0 1
1 0 0 . 7 4 3 0 . 1 8 9 0 . 3 2 0 0 . 3 1 7 0 . 3 3 5 0 .. 3 2 0 0 . 3 2 1 0 . 5 9 6 0 . 4 9  1 0 .. 5 0 6 0 , 2 7 5 0 ,. 1 7 0 - . 0 2 6 - . 0 4 2 — . 0 3 4 0 . 3 8  3

1 1 0 . 0 7 4 0 . 0 1 3 0 .. 0 7 2 0 . 0 2 0 0 ,, 1 1 4 0 ., 1 1 0 0 . 1 2  1 -  . 0 9 6 -  .. 0 1 4 0 . 5 0 6 - . 0 2 4  0 . 2 5 7 0 ,, 0 3 2 -  .. 0  7 3 - ,. 0  7 8 0 . 0 1 1
1 2 0 . 3 3 0 0 . 1 9 7 0 ., 3 1 5 0 . 4 2 1 0 ,. 2 7 8 0 .2 5 9 0 . 2 6 6 0 . 2 9 1 0 .24  3 0 . 2 7 5 -  . 0 2 4 - . 6 2 3 0 .. 1 3 5 0 .0 7 0 0 . 0 7 8 0 . 2 1 1
1 3 0 . 0 1 9 - . 1 3 6 0 .. 0 0 2 -  . 0 7 6 - . 0 3 2 . 0 1 4 -  . 0 0 9 0 . 0 2 2 0 .0 3 6 0 . 1 7 0 0 . 2 5 7 - . 6 2 - 3 -  .. 1 0 9 -  .0 6 9 -  ,. 13  9 0 . 0 7 8
1 4 - . 1 0 4 -  . 0 0 8 . 0 3 9 -  . 0 0 3 0 .1 0 7 0 .. 1 2 2 0 , 1 2 2 - . 0 4 9 -  ,, 0 0 5 -  . 0 2 6 0 . 0 3 2 0 . 1 3 5  - . 1 0 9 0 ,, 6 1 1 0 .. 0 5  1 0 . 0 9 2
1 5 - . 0 1 1 - . 0 1 2 0 .. 0 0 8 0 . 0 0 5 0 .0 5 5 0 .. 0 8 8 0 , 0 8 4 0 . 0 3 6 0 ., 0 2 2 -  . 0 4 2 -  . 0 7 3 0 . 0 7 0  -  . 0 6 9 0 .6 1 1 0 .0 98 0 . 0 9 4

1 6 0 . 0 1 9 0 . 1 2 2 -  . 0 2 5 0 .. 0 3 7 0 . 0 4 7 0 . 0 5  2 0 . 0 5 6 0 . 0 0 5 0 . 0 5 6 -  . 0 3 4 -  ,. 0 7 8 0 .. 0 7 8 -  .. 1 3 9 0 ., 0 5  1 0 ., 0 9 8 0 . 1 1 2
17 0 . 4 8 6 0 . 3 6 4 0 . 3 2 8 0 . 3 9 3 0 . 3 3 8 0 .. 3 3 0 0 ..3 2 8 0 . 4 5 7 0 ,, 3 0  1 0 . 3 8 3 0 . 0 1 1 0 .. 2 1 1 0 ,, 0 7 8 0 .. 0 9 2 0 .. 0 9 4 0 .. 1 1 2
1 8 - . 1 0 8 0 . 0 2 2 -  . 0 0 9 0 8 6 0 . 0 2 1 0 , 0 5 0 0 . 0 6 2 - . 1 5 9 , 1 3 2 -  . 0 7 4 0 .. 0 5 7 0 6  1 0 .. 1 2  2 0 .. 2 0 8 0 ,, 0 6  2 - . 0 5  4 - . 0 8 6
1 9 -  . 0 9 5 -  . 0 5 3 0 . 0 0 3 . 0 7  8 0 . 0 1 6 0 . 0 5 9 0 . 0 7 3 - . 1 8 1 . 2  06 - . 0 3 1 0 .. 1 2 5 -  ,, 0 2  1 0 .. 0  34 0 . 2 0  9 0 .. 0 7 0 0 .. 0 1 2 - . 0 8 4
2 0 0 . 1 3 0 0 . 6 1 2 0 . 12 3 0 . 1 8 7 0 . 2 5 1 0 ., 2 8  1 0 . 2 6 8 0 . 2 2 1 0 . 06  9 0 . 0 8 4 -  ,0 3 6 0 . 0 3 3 - . 0 5 7 -  ,16 1 -  .. 1 0  0 0 , 04  1 0 . 1 3 4

2 1 0 . 2 5 3 0 . 2 6 2 0 . 2 1 6 0 . 1 8 3 0 . 2 2 1 0 . 2 4 5 0 , 2 4 0 0 . 2 0 0 0 . 18 8 0 . 2 7 3 0 .. 0 8 9 0 .. 0 4 0 0 .. 0 0 4  - . 0 8 0 0 . 0 4 0 0 , 0 5 0 0 . 1 2 7
2 2 0 . 3 2 7 0 . 0 3 5 0 . 4 9 3 0 . 5 6 9 0 . 3 5 1 0 , 3 3 8 0 . 3 3 7 0 . 2 0 3 0 . 1 1 4 0 . 3 2 9 0 .. 1 4 3 0 .. 2 3 0 0 .. 0  3 8  - . 1 5 5 0 . 0 1 6 - . 0 4 9 0 . 2 5 0
2 3 0 . 4 1 7 0 . 2 9 0 0 . 5 0 3 0 . 5 2 2 0 . 3 7 0 0 . 3 9 3 0 . 3 8 8 0 . 3 5 5 0 . 2 18 0 . 3 9 3 0 .. 0 6 4 0 .. 2 4 2 0 . 0 0 2  - . 0 8  1 0 . 0 3 7 0 .. 0 9 4 0 . 3 2 6
24 0 . 3 9 2 0 . 2 8 5 0 . 4 7 8 0 . 5 5 9 0 . 3 8 5 0 . 4 4 0 0 . 4 3 2 0 . 3 1 3 0 . 16 8 0 . 3 5 6 0 . 0 6  1 0 .. 2 2 6 0 ., 0 3 2  - . 0 5  0 0 . 0 7  1 0 .. 0 9 9 0 . 3 4 3
25 0 . 3 9 3 0 . 2 8 4 0 . 4 5 7 0 . 5 3 7 0 . 3 5 9 0 . 4 2 3 0 . 4 1 5 0 . 3 1 4 0 . 1 70 0 , 3 5 5 0 ., 0 5 7 0 .. 2 1 7 0 .. 0 3 2  - . 0 5  2 0 . 0 7 2 0 .. 0 9 9 0 , 3 3 3

26 0 . 1 8 8 0 .. 74  9 0 . 0 0 4 0 .0 9 3 0 . 1 7 6 0 . 2 0  1 0 . 1 3 9 0 . 1 8 2 0 . 0 7 8 0 . 13 3 0 . 0 0 3 0 ., 1 4 6 -  .. 0 9 0 0 . 0 2 8 0 ,, 0  0 4 0 .. 1 1 1 0 . 3 0 1
27 -  . 0 5 3 . 0 4 9 - . 1 5 1 1 0 0 - . 2 3 4 . 19 6 . - . 19  8 - . 0 3 9 -  . 0 7 4 - . 1 3 3 - . 0 3 9 . 0 2  1 0 .. 0 0  1 -  . 0 3 3 -r . 0 1 5 0 , 1 4 7 0 . 0 0 7
28 0 . 0 2 4 . 0  28 0 . 0 1 9 0 3 7 0 . 0 2 3 0 1 6 . 0 2 9 0 . 0 6 8 0 . 0 3 5 -  . 0 3 0 - . 0 2 3 0 .. 0 5  9 0 .. 0 4 7 - . 0 6 2 - , 0 2 9 0 .. 0 4 4 - . 0 6 0
3 9 0 . 9 7 6 0 .. 2 6  1 0 . 3 5 1 0 ,, 3 1 7 0 ., 3 6  8 0 .. 3 8 1 0 . 3 7 0 0 . 8 0 8 0 . 5 6 8 0 . 7 3 7 0 . 0 3 6 0 .. 3 2 8 0 . 0 2 0 -  . 0 5 3 - . 0 1 3 0 . 0 1 3 0 . 5 1 0
30 0 . 9 6 7 0 .2 3 0 0 . 3 2 1 0 .30  3 0 .. 3  3 0 0 .3 3 9 0 .3 28 0 . 7 5 3 0 . 5 5 6 0 . 6 9 2 0 . 0 4 3 0 .3 2 6 - 0 0  7 -  . 0 7 4 0 .. 0 1 2 0 .. 0 5  9 0 . 4 6 1



1 8 1 9 2 0 2 1 2 2 2 3 24 25 26 27 2 3 29 3 0 SD

1 - . 1 0 8 -  . 0 9 5 0 . 1 3 0 0 . 2 5 3 0 . 3 2 7 0 . 4 1 7 0 . 3 9 2 0 . 3-9 3 0 . 1 8 8 0 5 3 0 .. 0 2 4 0 ., 9 7 6 0 . 9 6 7 3 . 1 6 6 5
2 0 . 0 2 2 -  . 0 5 3 0 . 6 1 2 0 . 2 6 2 0 . 0 3 5 0 . 2 9 0 0 . 2 8 5 0 . 2 8 4 0 . 7 4 9 -  . 0 4 9 - . 0 2 8 0 .. 2 6  1 0 . 2 3 0 1 0 . 9 5 3 1
3 -  . 0 0 9 0 . 0 0 3 0 . 1 2 3 0 . 2 1 6 0 . 4 9 3 0 . 5 0 3 0 . 4 7 3 0 . 4 5 7 0 . 0 0 4 1 5 1 0 .. 0 1 9 0 , 3 5  1 0 . 3 2  1 0 . 9 7 5 9
4 -  . 0 8 6 -  . 0 7 8 0 . 1 8 7 0 . 1 8 3 0 . 5 6 9 0 . 5 2 2 0 . 5 5 9 0 . 5 2 7 0 . 0 9 3 -  . 1 0 0 -  ,. 0 3 7 0 , 3 17 0 . 3 0 3 1 . 3 9 6 6
5 0 . 0 2 1 0 . 0 1 6 0 . 2 5 1 0 . 2 2 1 0 . 3 5 1 0 . 3 7 0 0 . 3 8 5 0 . 3 5 9 0 . 1 7 6 2 3 4 0 ,, 0 2 3 0 ., 3 6 8 0 . 3  3 0 2 2 . 7 8 0 1

6 0 . 0 5 0 0 . 0 5 9 0 . 2 8.1 0 . 2 4 5 0 . 3 3 8 0 . 3 9 8 0 . 4 4 0 0 . 4 2 3 0 . 2 0 1 1 9 6 . 0 1 6 0 . 3 3  1 0 . 3 3 9 5 0 2 .  23  18
7 0 . 0 6 2 0 . 0 7 3 0 . 2 6 8 0 . 2 4 0 0 . 3 3 7 0 . 3 8 8 0 . 4 3 2 0 . 4 1 5 0 . 13 9 -  .1 98 -  ,, 0 2 9 0 . 3 7 0 0 . 3 28 0 . 3 4 2 0
8 - - - t 1:6 9 - T l ' S l - 0  . ' 2 2 1 - 0 . 2 0 0'- 0 V 2  0 3  '‘ 6" 3 5 5 ' 0  . 31' 3 '" 0 ." 3 T 4 " 0  . 1 8 2 - 0 3 9 6 . 0 6 3 0\ 8 0 3 0 . 7 5 3 1 7 . - i  0 9 6~
9 - . 1 3 2 -  . 2 0 6 0 . 0 6 9 0 . 1 8 8 0 1 1 4 0 . 2 1 8 0 . 1 6 8 0 . 1 7 0 0 . 0 7 3 -  .0 7 4 o  .. 0 3 5 0 . 5 6 8 0 . 5 5 6 3 . 1 0 5 1
1 0 -  . 0 7 4 -  . 0 3 1 0 . 0 8 4 0 . 2 7 3 0 . 3 2 9 0 . 3 9 3 0 . 3 5 6 0 . 3 5 5 0 . 1 3 3 -  .1 3 3 -  ,, 0 3 0 0 . 7 3 7 0 . 6 9 2 3 . 4 6 8 7

1 1 0 . 0 5 7 0 . 1 2 5  -  . 0 3 6 0 . 0 8 9 0 . 1 4 3 0 . 0 6 4 0 . 0 6 1 0 . 0 5 7 0 . 0 0 3  - . 0 3 9 -  . 0 2 3 0 . 0 8 6 0 . 0 4 3 2 . 7 6 5 2
1 2 - . 0 6 1 - . 0 2 1  0 . 0 3 3 0 . 0 4 0 0 . 2 3 0 0 . 2 4 2 0 . 2 2 6 0 . 2 1 7 0 . 1 4 6  - . 0 2 1 0 . 0 5 9 0 , 3 2 8 0 . 3 2 6 1 . 2 7 6 4
13 0 . 1 2 2 0 . 0 8 4  - . 0 6 7 0 . 0 0 4 0 . 0 3 3 0 . 0 0 2 0 , 0 3 2 0 . 0 3 2 - . 0 9 0  0 , 0 0 1 0 . 0 4 7 0 . 0 2 0 -  , 0 0 7 2 . 3 7 0 9
1 4 0 . 2 0 8 0 . 2 0 9  - . 1 6 1 -  . 0 3 0 - . 1 5 5 -  . 0 8 1 -  . 0 5 0 -  . 0 5 2 0 . 0 2 8  - . 0 3 3 -  . 0 6 2 -  . 0 5 3 -  . 0 7 4 0 . 8 6 1 3
1 5 0 . 0 6 2 0 . 0 7 0  - . 1 0 6 0 . 0 4 0 0 . 0 1 6 0 . 0 3 7 0 . 0 7 1 0 . 0 7 2 0 . 0 0 4  - . 0 1 5 -  . 0 2 9 - . 0 1 3 0 . 0 1 2 0 . 5 4 3 8

1 6 -  . 0 6 4 0 . 0 1 2 0 . 0 4 1 0 . 0 5 0 -  . 0 4 9 0 . 0 9 4 0 . 0 9 9 0 . 0 9 9 0 . 1 1 1 Q . 1 4 7 0 . 0 4 4 0 . 0 1 3 0 . 0 5 9 1 .. 2 6 4 9
1 7 -  . 0 3 6 -  . 0 3 4 0 . 1 3 4 0 . 1 2 7 0 . 2 5 0 0 . 3 2 6 0 . 3 4 3 0 . 3 3 3 0 . 3 0 1 0 . 0 0 7 - , 0 6 0 0 ,. 5 1 0 0 . 4 6 1 1 3 ,. 2 0 3 9
1 S 0 . 7 6 1 -  . 0 9 2 0 . 0 4 7 -  . 0 6 5 0 . 0 0 4 0 . 0 3 3 0 . 0 4 7 0 . 0 5 7 0 . 0 9 7 - . 1 8 8 -  .. 1 2 7 - . 1 4 3 1 , 0 7 9 5
1 9 0 . 7 6 1 - . 1 6 6 -  . 0 6 5 -  . 0 0 9 - . 0 0 3 0 . 0 2 2 0 . 0 3 0 -  . 0 2 0 0 . 0 5 3 -  ,. 0 3 7 -  , 1 0  1 - . 1 2 5 2 , 5 9 5 3

-20- -  . 0 9 2 - . 1 6 6 0 . 4 4 4 0 . 2 1 5 0 . 3 4 4 , 0 . 3 7 2 0 . 3 7 0 0 . 5 5 4 - . 0 6  4 0 ,. 0 0 5 0 ,, 1 1 9 0 . 0 8 9 6 .. 7 3 9 7

2 1 0 . 0 4 7 -  , 0 6 5 0 . 4 4 4 0 . 3 9 9 0 . 4 3 6 0 . 4 3 7 0 . 4 4 6 0 . 2 3 0 0 . 0 0 3 _ , 1 2 6 0 ., 2 2 4 0 . 2 0 8 3 ,. 6 3 0 6
2 2 -  . 0 6 5 -  . 0 0 9 0 . 2 1 5 0 . 3 9 9 0 . 7 3 5 0 . 7 5 9 0 . 7 4 4 0 , 0 2 7 -  . 0 2 3 0 ., 0 2 2 0 .. 3 0  1 0 . 3 1 1 1 .. 0 0 4 5
2 3 0 . 0 0 4 -  . 0 0 3 0 . 3 4 4 0 . 4 3 6 0 . 7 3 5 0 . 9 5 7 0 . 9 6 0 0 . 2 4 0 -  . 0 8 6 0 .. 0 1 8 0 . 4 1 7 0 . 3 9 5 1 0 .. 7 6 7 0
2 4 0 . 0 3 3 0 . 0 2 2 0 . 3 7 2 0 . 4 3 7 0 . 7 5 9 0 . 9 5 7 0 . 9 9 7 0 . 2 5 1 -  . 0 6 7 0 . 0 2  1 0 .. 3 8 4 0 . 3 6 7 2 6 6 , 1 8 0 8
2 5 0 . 0 4 7 0 . 0 3 0 Q-. 3 7 0 0 . 4 4 6 0 . 7 4 4 0 . 9 6 0 0 , 9 9 7 0 . 2 6 1 -  . 0 7 0 0 . 0 2 4 0 . 3 8 6 0 . 3 6 8 0 .. 4 4 3 2

2 6 0 . 0 5 7 -  . 0 2 0 0 . 5 5 4 0 . 2 3 0 0 . 0 2 7 0 . 2 4 0 0 . 2 6 1 0 . 2 6 1 - . 1 5 1 0 ., 0 0  1 0 . 1 9 0 0 . 1 5 4 1 0 , 2 1 4 5
2 7 0 . 0 9 7 0 . 0 5 3 -  . 0 6 4 0 . 0 0 3 - . 0 2  3 -  . 0 8 6 -  . 0 6 7 -  , 0 7 0 -  . 15  1 -  ,. 1 4  1 -  .1 5 5 -  . 0 3 2 1 .. 3 1 9 4
2 3 - . 1 3 3 -  . 0 3 7 0 . 0 0 5 - . 1 2 6 0 . 0 2 2 0 . 0 1 8 0 . 0 2 1 0 . 0 2 4 0 . 0 0 1 - . 1 4 1 0 . 0 3  2 0 . 0 0 9 0 .. 5 3 8 5
2 9 - . 1 2 7 - . 1 0 1 0 . 1 1 9 0 . 2 2 4 0 . 3 0 1 0 . 4 1 7 0 . 3 3 4 0 . 3 8 6 0 . 1 9 0 - . 1 5 5 0 , 0 3 2 0 , 9 4 9 4 .. 9 8 1 7
3 0 -  . 1 4  3 - . 1 2 5 0 . 0 8 9 0 . 2 0 8 0 . 3 1 1 0 . 3 9 5 0 . 3 6 7 0 . 3 6 8 0 . 1 5 4 -  . 0 3 2 0 . 0 0 9 0 . 9 4 9 2 .. 2 9 2 7

X
X

X
I



VARIABLE
1 o 3

1 1 1 . 1 0 0 1 5 . 7 6 7 1 3 .  1 6 7
9 5 6 . 2 6 7 7 1 . 9 3 3 7 9 . 6 0 0
3 5 . 0 6 7 5 . 0 6 7 5 . 3 3 3
4 5 . 2 6 7 6 . 4 6 7 5 . 4 6 7
5 7 6 . 8 6 7 9 2 . 3 3 3 9 3 . S 6 7
6 1 5 5 2 . 3 3 3 2 1 1 4  . 6 6 7 1 8 3 1 . 0 0 0
■7t 2 . 5 S 7 3 . 5 2 4 3 . 1 3 5
S 8 8 . 6 6 7 1 4 9 . 0 0 0 9 1 . 0 0 0
9 5 9 . 3 3 3 5 1 . 3 3 3 3 1 . 0 0 0

1 0 1 5 . 2 6 7 1 6 . 3  00 .10.  2 6 7
1 1 1 7 . 4 0 0 1 1 . 3 6 7 1 1 . 1 3 3
1 3 2 . 3 5 7 3 . 3 0 0 5 . 5 3  3
I 3 7 . 1 1 7 4 . 8 2 7 1 . 9 6 3
1 4 7 1 . 5 0 0 9 1 . 5 3 3 1 0 9 . 5 3 3
I 5 3 0 . tj 6 7 3 7 . 6 0 0 3 9 . 8 0 0
1 6 7 3 . 4 0 0 7 4 . 6 3 3 7 7 . 0 6 7
1 7 3 9 . 4 0 0 4 8 . 4 6 7 5 2 . 8 0 0
1 8 2 7 . 0 0 0 2 9 . 5 6 7 2 7 . 3 3 3
1 9 a ,rt -7 ■'j ■z? 1 0  2 . 3 3 3 1 1 0 . 6 6 7
2 0 3 6 . 0 0 0 5 1 . 0 0 0 4 7 . 8 6 7
2 1 3 0 . 0 0 0 4 1 . 4 6 7 3 0 . 2 0 0
2 ^ 5 . 0 5 7 6 . 1 3  3 5 3 3 3
2 3 4 7 , 5 3 3 5 5 . 0 6 7 4 9 .  8 0 0
24 9 3 5 . 0 0 0 1 3 4 2 . 3 3 3 9 9 7 . 3 3 3
25 1 . 5 9 8 2 . 2 3  8 1 . 6 6 3
2 5 5 0 , 6 6 7 6 7 . 4 0 0 6 8 . 7 3 3
27 6 4 . 3 0 0 6 5 . 2 3 3 5 9 . 4 6 7
2 8 4 6 . 5 6 7 4<J . 2 67 5 3 . 9 3 3
2 9 1 7 . 3 3 3 2 4 , 1 3 3 2 2 .  1 3 3
3 0 3 . 1 3  3 1 1 . 3 0 0 1 0 . 1 6 7

A P P E N D  I X 
T HE V A R I E T A L  MEANS  : D A T A  B

V AR  I E T I E S
4 5 6

1 3 . 6 6 7 1 6 . 5 0  0 1 4 . 5 0 0 1 2
8 2 . 5 6 7 7 0 . 9  3 3 5 5 , 5 3 3 6 2
1 0 . 3 0 0 4 . 7 3 3 5 . 7 3 3 4
15 . 5 3 3 . 6  0 0 6 . 2 6 7 4

2 2 9 , 8 0  0 8 9 . 9 3  3 5 9 . 0 6 7 6 3
3 4  1 5 . 0 0 0 1 8 0 0 . 6 6 7 2. 1 5 6 . 6 6 7 1 5 3 9

5 .. 6 9  2 OO . 0 0  1 3 . 5 9 4 Ot*
1 0 6 . 0 00 7 8 . 3  3 3 1 1 3 . 6 6 7 1 0 2

4 3  ., 6 6  7 3 0 . 0 0 0 5 1 . 3 3 3 5 1
1 6 . 9 3 3 1 7 . 4 0 0 1 2 . 1 3 3 1 0
1 5 .. 9 6 7 2 2 . 3 5 7 9 . 3 6 7 3

7 . 4 6 7 3 . 6 6 7 4 . 6 6 7 2
2 . 3 4 7 4 . 3 0 0 2 . S 0 0 4

1 0 5 . 3 3 3 93 . 0 0 0 1 4 3 . 0 0 0 1 6 3
4 0 .. 3 6 7 3 6 . 7 0 0 3 9 . 5 0 0 4 2
6 8 .. 4 0 0 74 . 8 6 7 6 5 . 2 3 3 5 6
8 6  .. 2 6 7 5 1 . 2 5  7 4 9 . 6 6 7 3 9
3 3 .. 0  0 0 2 6 . 3 3 3 2 4 . 6 5 7 2 6

1 1 1 . . 3  3 3 1 0 5 . 5 5 7 10 0 . 2 3 3 9 9
3 8 7 0 0 4 3 . 2  0 0 5 1 . 8 0 0 4 4
4 0  . 0 0 0 3 6 3 3 3 4 2 . 2 0 0 3 6
1 1 .. 7 3 3 5 . 4 6 7 6 . 1 3 3 5
9 9  . 4 3 3 5 0 . 8 6 7 5 0 . 2 0 0 4 9

1 2  8 7 . 6 6 7 1 C 1 8 n q. i_' O 1 3 6 8 . 0 0 0 1 3  0 6
1 . 9 7 9 1 . 6 9  3 2 . 2 8 0 1

6 5  . 3 3 3 6 7 . 7  3 3 6 1 . 4 0 0 5 7
■5 6 . 4 6  7 0 4 . 2 0 0 6 6 . 5 6 7 6 2
5 0 . 2 0 0 5 0 . 0  0 0 4 5 . 8 3 3 4 2
2 4  . 2 6 7 2 5 . 6 6 7 2 1 . 8 0  0 1 9

9 . 3 6 7 1 2 o o o. O O  sJ 9 . 4 6  7 8

7 8 9

1 6 7 1 2 ., 7 3 3 1 0 . 5 0 0
3 3 3 7 9  .. 0 6 7 8 7  , 4 0 0
6 6 7 5 .. 6 0 0 6 . 0 0 0
7 3 3 5 . 9  3 3 6 ,4 0 0
1 3 3 9 5  .. 4 0 0 1 2 2 . 8 0 0
0 0 0 1 9 3 6 . , 6 6 7 2 5 5 2 . . o o o
5 6 9 •T| . 2 3 3 4 , 2 5  3
0 0 0 8 8 . 0 0 0 86  .. 6 6  7
3 3  3 6 1 . 6 6 7 5 5  . 0 0 0
4 6 7 1 1 . 4 6  7 1 3 .. 2 0 0
8 0  0 1 3 . ■o -i' n . «-■ •—* 1 4 . 2 0 0
5 3 3 . 8 6  7 4 . 2 6 7
1 5 3 . 2 1 0 3 1 0 7
6 3 3 1 3 8 . 5 6 7 1 4 3 6 3  3
0 0 0 3 9 . 1 0 0 4 5  .. 1 0 0
3 6 7 6 4 . 3 0 0 6 7 .. 7 6 7
8 0 0 5 S . 2 0  0 5 2 4 0 0
0 0 0 2-6 . 0 0 0 2 7 . 6 6 7
5 6 7 10 1. 8 8 8 1 1 2 . . 3 3 3
8 0 0 4 9 . 9  3 3 5 1 . 3 6 7
2 0 0 ot n . 4 6 7 4 0  .. 2 0 0
3 3 3 5 . 4 0 0 CJ . 6 6 7
2 6  7 5 7  .. 2 5 7 5 0 ., 5 3  3
0 0 0 1 1 6 2 . 6 6 7 1 3  2 6 . 0 0 0
9 8  0 1 ,. 9 3 7 o 2 10
8 0 0 7 4 . 3 3 3 8 2 . 13  3
3 6  7 5 2  .. 6 0  0 4 6 . 0 0 0
7 6 7 4 9 . 6 0 0 4 4 . 3 6 7 X
4 6 7 2 4  .. 2 0  0 2 1 .. 4 6 7 X
0 6 7 8 . 2 3 3 *7 , 1 3 3 X  l—■



VARIABLE VARIETIES
1 0 1 1 1 2 13 1 4 1 5 I 6 1 7 1 8

1 1 0 . 5 0 0 11 . 9 3 3 1 1 . 7 3 3 1 8 . 0 3 3 1 0 . 5 6 7 1 7 . 1 3 3 1 1 . 3 3 3 1 1 . 5 0 0 1 3 . 0 3 3
*} 7 1 . 3 0 0 6 6 , 9 3 3 6 8 . 0 6 7 9 9 . 9 3 3 6 5 . 4  6 7 6 4 . 0 0 0 7 6 . 8 0 0 7 9 . 0 0 0 8 9 . 6 0 0
3 4 . 5 3 3 5 . 2 0 0 6 . 9 3 3 5 . 2 0 Cl 6 . 5 6  7 6 . 2 6 7 4 . 9 3 3 5 . 5 3 3 5 . 2 0 0
4 4 . 3 0 0 5 . 6 0 0 9 . 8 0 0 7 . 2 0 0 6 . 3 6 7 6 . 4 5 7 5 . 0 0 0 5 . 7 3 3 6 . 4 6 7
5 7 3 . 2 6 7 9 3 . 3 6 7 1 4 0 . 7 3 3 1 3 5 . 4 6 7 9 3 .  6 0 0 1 0 9 . 2 0 0 8 2 .  6 0 0 9 6 . 2 0 0 1 2 0 . 7 3 3
6 1 9 9 0 . 6 6 7 2 0 0 4 . 3 3 3 2 2 9 2 . 6 6 7 3 5 4 7 . 6 6 7 2 3 9 6 . 6 6 7 1 8  14 . 3  3 3 2 0  1 9 . 0 0 0 2 3 9 3 . 3 3 3 2 4 3 1 . 3 3 3
7 3 . 3 1 8 3 . 3 4 0 3 . 8 2 1 5 ,  9 .1 3 3 , 9  9 5 . 0 2 4 3 . 3 6  5 3 , 9 8 7 4 , 1 5 2
8 9 1 . 6 6 7 1 2 7 . 6 6 ? 9 6 . 6 6 7 1 1 3 . 0 0 0 6 7 . %_* U ' 9 6 . 5 6 7 1 0 5 . 6 6 7 n oJ £-i . 0  0 0 9 2  . 3 3  3
9 5 6 . 0 0 0 3 5 . 5 6 7 3 9 . 3 3 3 5 6 . 3 3 3 3 6 . 6 6 7 3 9 .  3 3 3 3 8 . 3  3 3 4 4 . 0 0 0 5 5  . 6 6 7

1 0 1 1 . 1 3 3 1 6 . 7 3 3 1 5 . 4 0 0 1 7 . 3 3 3 1 1 J? ""I ■“ !
. • J -I/ -Z‘ 2 4 . 5 3 3 1 4 . 4 6 7 11 . 3 3 3 1 5 . 2 6 7

1 1 1 2 . 0 0 0 1 8 .  1 7 3 1 5 . 8 0 0 1 4 . 8 9 0 2 2 . 1 6 7 2 5 .  6 5 7 1 3 . 5  0 3 1 5 . 7 8 7 1 6 . 5 6 0
1 3 1 . 7 3 3 3 . 4 0 0 3 . 8 5 7 3 . 6 6 7 q . 4 0 0 3 . 2 6 7 4 . 4 6  7 3 . 6 6 7 4 . 1 3 3
1 3 6 . 4 6 3 5 . 2 2 7 3 . 9 5 0 5 . 6 9 7 4 . 4 8 0 nj . 4 7 3 3 . 3 2 7 3 . 3 6 3 3 . 8 5  3
i 4 7 2 . 2 6 7 9 3 .  1 3 3 1 0 2 , 6 6 7 1 1 0 . 7 3 3 8 5 . 7 0 0 6 0 . 6  3 3 7 5 .  8 6 7 1 3 2 . 5  0 0 a  j 5 0 0
1 5 3 3 . 3 6 7 3 0 .  1 3 3 4 0 . 9 0 0 4 2 . 6 0 0 3 5 . 4 3  7 ■'■j &  t - i *J . 5 3  3 3 2 . 9 5 7 3 4 . 8 6 7 4 7  . 7 5 7
1 6 7T . 3  3 3 7 7 . 3 6 7 6 8 . 4 6 7 7 0 . 6 3 3 7 4 .  0 5 7 7 4 . 0 6 7 7 4 . 7 3  3 71 . 3 0  0 7 5 5 0 0
I 7 3 9 . 6 6 7 4 1 . 0 6 7 3 9 . 0 6 7 5 3 . 4 0 0 i i  O .  7 3 3 4 5 . 6 6 7 4 1 . 4 6 7 4 3 . 1 3  3 4 5  . 4 6 7
1 8 2 9 .  S 6 7 2 7 . 0 0 0 3 0 . 5 6 7 2 9 . 0 0 0 2 7 . 3 3 3 2 8 . 3 3 3 2 7 . 6 6 7 2 6 . 0 0 0 2  8 . 0 0  0
1 9 9 5 . 3 3 3 1 0 2 . 0 0 0 1 1 2 . 3 3 3 1 0 2 . 3 3 3 9 4 . 6 6 7 1 0 7 . 3 3  3 9 6 .  3 3 3 9 7 . 0 0 0 1 0 9 . 0 0 0
3 0 5 0 . 2 6 7 4 9 . 6 0 0 3 6 . 0 6 7 5 3 . 0 0 0 4 9 . 4  0 0 3 7 . 0 6 7 4 8 . 9 3 3 5 3 . 9 3 3 5 0  . 4 0 0
21 3 4 . 3 3 3 3 1 . 6 6 7 3 1 . 4 3 3 4 3 . 3 3 3 3 S . 3 3  3 o  «V . 2 0 0 3 6 . 3 3 3 2 5 . 3 3 3 3 6  . •800
22 4 . 4 0 0 •5 . 0 6 7 9 . 0 5 7 5 . 4 0 0 6 . 2 5 7 5 . 7 3 3 4 . 9  3 3 5 . 4 0 0 5 . OOO
2 3 4 6 . 3 3 3 4 8 . 2 0 0 7 9 . 6 0 0 5 2 . 9 3 3 5 7 . 6 0 0 5 6 . 9 3 3 4 7 . 1 3  3 5 5 . 3 3 3 4 6  . 9 3  3
2 4 1 2 5 8 , 0 0 0 1 0 5 9 . 3 3 3 1 3 0 0 . 6 6 7 1 3 3 5 . 3 3 3 1 4 6 0 . 0 0 0 9 4 4 . 3 3  3 1 1 5 5 . 3  3 3 1 4 0 0 . 6  6 7 9 6 4  . 0 0  0
2 5 2 . 0 9 9 1 . 7 6 6 2 . 1 6 8 2 . 3 0 9 2 . 4 3 3 1 . 5 7 4 1 . 9 2 5 2 . 3 3 5 1 , 6 0 7
26 5 7 . 8 0 0 5 3 . S 6 7 5 9 . 4 0 0 8 3 . 7 3 3 6 4 . 3 0 0 5 6 . 4 6 7 5 7 . 7 3 3 7 1 . 9 3 3 3 7  . 0 0 0
2 7 6 7 . 3 6 7 6 2 . 2 6 7 0 3 . 5 0 0 6 1 . 4 3 3 6 5 . 5 0 0 6 4 . 4 3 3 6 1 7- VJ O I 5 7 . 6 3 3 6 4  . 3 6 7
2 8 4 8 . 2 0 0 5 0 . 1 6 7 ' 5 4 . 3 0 0 4 4 . 4 6 7 5 1 , 6 6 7 5 2 . 2  3 3 4 8 . 6 6 7 4 2 . 5 3 3 4 5  . 3 3  3
2 9 1 5 .. 6 0 0 1 9 . 2 6 7 1 8 . 5 3 3 2 9 . 4 0 0 1 5 . 0 6 7 2 6 . 5 3 3 1 3 . 4 6 7 1 9 . 3 6 7 2 0  . 2 0  0
3 0 7 . 5 6 7 9 . 3 0 0 8 . 0 3 3 1 2 . 7 3 3 n . 8 0 0 1 2 . 7  0 0 2 . 5 3 3 8 . 2 0 0 t> 8 3 3 MMI-'-H-I-'-



VARIABLE
19 2 0

1 1 2 . 6 0 0 1 6 . 4 0 0
2 6 3  . 6 6 7 7 8 . 3 6 7
3 9 . 7 3 3 7 . 6 6 7
4 1 0 . 2 0 0 7 , 8 0 0
5 1 3 1 . 2 6 7 1 3 5 . 3 0 0
6 2 3 3 2 . 3 3 3 2 3 5 6 . 0 0 0
7 3 . S 8 7 3 . 9 2 7
8 3 8 . 3 3 3 6 6 , 6 6 7
9 31 . 0 0 0 4 5 . 3 3 3

1 0 1 6 . 6 6 7 1 5 . 6 0 0
1 1 1 9 . 0 1 0 2 3 . 6 1 0
1 2 1 . 9 3 3 6 . 4 0 0
1 3 1 1 . 3 4 0 2 . 4 3 7
1 4 8 8 . 3 6 7 1 1 6 . 2 6 7
1 S 4 7 . 3 3 3 4 3 . 9 0 0
1 6 6 4 . 9 0 0 7 4 . 7 3 3
1 7 5 0 . 4 0 0 5 1 . 2 6 7
1 8 . 2 8 . 0 0 0 2 7 . 0 0 0
1 9 9 9 , 3 3 3 1 0 3  . 0 0 0
2 0 4 7 . 2 6 7 4 8 . 4 6 7
31 4 3 . 2 0 0 4 0 . 5 3 3
2 2 9 . 3 3 3 6 . 3 6 7
2 3 9 4 . 4 0 0 6 9 . 0 6 7
2 4 1 4 9 6 . 0 6 7 1 2 0 1 . 6 6 7
'"I c ij -J 2 . 4 9 4 2 . 0 0 3
2 6 5 2 . 6 6 7 6 7 . 4 0 0
27 7 1 . 3 3 3 6 4 . 2 6 7
28 4 3 . 9 6 7 4 7 . 0 6 7
2 9 1 - 3 . 8 6 7 2-5 . 4 6 7
p p ■_> u 8 . 2 0 0 1 2 . 2 6 7

VARIETIES
1 2 7 2 3

6 3 3 1 4 . 0 3 3 1 1 . 5 3 3
4 6 7 3 3 . 2 6 7 3 0 . 2 0 0
0 6 7 3 . 0 6 7 6 . 3 3  3
2 6 7 11 . 6 6 7 6 . 9  3 3
0 6 7 1 6 7 . 6 6 7 1 0 9 . 9 3 3
3 3 3 4 4 2 1 . 0 0 0 2 9 0 5 . 3 3 3
3 6 5 7 . 3 6 8 4 . 8 4  2
6 6  7 1 1 7 . 0 0 0 1 3 9 . 3 3 3
6 6 7 5 3 . 3 3 3 5 5 . 0 0 0
7 3 3 1 5 . 0 0 0 1 4 . 0 0 0
7 8  3 1 2 . 7 6 7 1 0 . 0 3 3
9 3 3 5 . 3 3 3 2 . 4 6 7
0 3  3 3 . 0 5 0 5 . 9 0 7
1 0 0 1 1 7 . 3 0 0 8 2 . 3  3 3
3 6 7 4 7 . 6 0 0 4 0 . 5 0 0
7 3 3 6 7 . 5 0 0 6 9 . 5 6 7
2 6 7 7 4 , 6 0 0 5 4 . 4 6 7
3 3 3 2 9 . 3 3 3 2 7 . 6 67
3 3  3 1 1 0 . 0 0 0 1 0 6 . 6 6 7
5 3 3 4 7 . 4 0 0 4 6 . 9  3 3
3 3  3 5 2 . 8 6 7 O O . 4  6 7
7 3 3 8 . 2 6 7 5 . 7  3 3
6 6 7 8 5 . 4 0 0 5 4 . 6 6 7
6 6 7 2 2 4 9 . 3 3 3 1 4 3 0 . 6 6 7
1 9 3 3 . 7 4  9 2 . 3 8 4
4 0  0 7 6 . 0 6 7 6 9 . 0 0 0
3 6  7 5 5 . 7 0 0 6 0 . 4 3 3
5 6 7 5 3 .  1 0 0 4 3 . 2 0 0
5 3 3 2 3 . 9 3 3 i 9 . 1 3 3
4 0 0 9 . 4 5 7 p 0 3 3

15
6 1
6
6

1 1 3
5 1 9

4
9 3
6 0
1 4
1 6

4
3

1 0 4
3 9
7 2
5 2
2 2

1 0 4
4 7
3 9

5
5 4

3 18
2

6 0
6 6
4 9
2 3
i 1

24 25 26
1 3 . 6 0 0 1 4 .. 1 0 0 1 6 . 26 7 1 2 . 7 0 0
6 8 . 6  00 6 6 .. 8 6 7 6 8 . 1 3 3 5 3  , 6 6 7

6 . 6 0 0 6 .. 06  7 7 . 2 0 0 5 , 4 0 0
6 . 7 3 3 7 .. 2 6 7 8 .. 0 0 0 6 .. 8 6  7

77 . 1 3 3 9 0  , 4 0 0 1 0  1 .. 6 0 0 7 0 , 5 33
1 9 3 9 . 0 0 0 2 2 6 0 . . 6 6 7 2 1 6 3 , , 6 6 7 1 4 0 2 . , 0 0 0

3 . 2 3 2 3 .. 7 6 S ■3 . 6 0 6 2 . 3 3 7
1 0 8 . 0 0  0 17  2 .. 0 0 0 1 0 7 , 3 3 3 9 7 ,, 0 0 0

55 . 0 0 0 5 2 .. 0  0 0 29  .. 6 5 7 3 2  .. 3 3 3
1 4 .. 6 0  0 1 8 . 1 3 3 i e . 9 0 0 1 4 . 5 3 3
1 3 . 4 6 7 1 0 .. 5 13 1 7 . 9 4 3 1 6 . 6  97

5 . 3  3 3 •̂5 . 0 6 7 4 . 2 0 0 p . 6 6  7
3 .. 1 8  0 0 , S 9 0 4 ,. 8 7 0 7 To njLr <—■ U

1 0 0 .. 9 6 7 7 5 . 0  33 3 0 . 9 0 0 3 6 . 2 0 0

3 4 .. 3 3  3 36  , 9 3 3 32 . 1 6 7 37 . 5 3  3
74  .. 7 0 0 6 7  .. 6  67 71 . 0 6 7 7 5 . 0 6  7
35  .. 2 6 7 5 4  . 7 3 3 3 9  .. 6 0 0 3 7 . 8 67
n o , 6 6 7 27 . 6 6  7 2 8 3 3 3 27 . 6 6 7
95 . 6 6 7 97  ., 0 0  0 1 00 . 3 3 3 1 0 4 . 0 0 0
5 1 .. 0 0 0 5 0 , 0  67 50 . 4  67 44 . 9 3  3
41 . 6 0 0 4 7  , 7 3 3 4 1 . 2 0 0 35  ., 1 6 7

5 ,. 5 33 6 .. 5  33 6 . 6 6 7 5 . 13  3
4 8 . 0 0 0 5 S ,, 8 0  0 6 6 ,. 2 0  0 47  .. 1 3 3

1 2 0 6 , , 0 00 1 4 6 9 .. 3 3 3 1 4 0 4 . 6 6 7 9 3 5 . OOO
1 ,, 9 3 0 2 . 4 4 9 2 ,. 34  1 1 . 5 6 0

58  ,, 7 3 3 5 7 .. 8 6 7 5 7  .. 6 6 7 6 1 . 1 3  3
6 6 . 3 3 3 6 7 .. 1 0 0 6 8 . 5 0 0 5 4 . 5 0 0
5 1 .. 6 3 3 43 . 2 0 0 47 . 6 6  7 4 4 . 2 3 3
1 9 .. 9 3 3 2 1 .. 0 6 7 23  ,. 7  3 3 1 9 . 8 0 0
I 0 .. 1 3 3 o . 5 3 3 1 1 . 5 6 7 Cl . 5 6  7

xxxi V



VARIABLE VARIETIES
2 3 2 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6

1 1 5 , 4 6 7 1 5 . 8 0 0 1 4 . 6 6 7 1 1 . 3 0 0 1 3 . 1 3 3 1 4 . 8 6 7 1 7 . 4 0 0 1 3 . 0 0 0 1 3 . 5 6 7
8 1 . 0 0 0 3 0 . 6 6 7 7 7 . 2 0 0 7 7 . 2 0 0 7 3 . 6 0 0 5 7 . 9 3 3 7 8 . 8 0 0 7 5 . 3 3 3 6 0 . 2 0 0

■*7i 8 . 3 6 7 5 . 5 3 3 5 . 4 6 7 5 . '0 0 0 5 . 5 3 3 5 . 9 3 3 7 . 1 3 3 5 . 8 6 7 5 . 6 0 0
4 1 0 . 2 0 0 5 . 3 6  7 5 . 8 0 0 5 . 2 0 0 5 . 6 0 0 6 . 4 0 0 7 . 8 6 7 6 . 0 0 0 6 . 4 6 7
5 1 6 5 . 8 0 0 1 1 0 . 9 3 3 8 6 . 6 6 7 8 4 . 7 3 3 9 5 . 8 0 0 1 0 5 . 7 3 3 1 0 9 . 8 6 7 9 7 . 7 3 3 1 0 5 . 6 0 0
6 4 3 1 3 . 6 6 7 2 7 0 4 . 3 3 3 1 9 2 2 . 6 6 7 1 8 4 2 . 0 0 0 2 2 3 2 . 6 6 7 2 2 2 9 . 3 3 3 2 8 4 9 . 6 6 7 2 1 8 9 . 0 0 0 2 0 3 1 . 6 6 7
7 7 , 18  9 4 . 5 0 7 3 . 2 0 5 3 . 0 7 0 3 . 7 2 1 3 . 7 1 6 4 . 7 5 0 3 . 5 5  8 3 . 3 8 7
8 1 0 6 . 3 3 3 8 0 . 6 6 7 9 7 . 6 6 7 7 8 . 3 3 3 1 0 5  . 6 5 7 1 0 6 . 3 3 3 1 1 8 . 0 0 0 s o . 0 0 0 7 9 . 3 3 3
9 4 0 . 6 6 7 4 6 . 6 6 7 5 6 . 0 0 0 3 9 . 3 3 3 4 9 . 6 5 7 5 0 . 6 6 7 4 0 . 3 3 3 2 9 . 6 6 7 6 2 . 6 6 7

1 0 1 4 . 4 0 0 1 6 . 8 0 0 1 6 . 0 0 0 1 0 . 3 6 7 1 6 . 8 0 0 1 3 . 4 0 0 1 8 . 2 6 7 1 3 . 2 8 7 2 1 . 3 0 0
1 1 1 3 . 7 4 7 2 0 . 9 7 0 1 6 . 3 1 3 1 3 * 8 8 3 1 5 . 9 4 0 1 0 . 5 4 7 1 5 . 5 0 0 1 6 . 5 2 0 2 6 . 0 4 3
1 2 4 . 0 6 7 4 . 1 3 3 5 . 0 0 0 2 . 4 6 7 3 . 6 6 7 4 . 0 0 0 4 . 1 3 3 ' 4 . 8 6 7 2 . 3 3 3
I 3 3 . 7 4 7 4 . 1 0 0 3 . 3 6 7 4 . 4 0 3 4 . 5 6 3 3 . 7 6 7 4 . 7 3 0 3 . 6 9 3 1 0 . 3 4 7
I 4 1 1 7 . 7 3 3 8 3 . 2 6 7 1 1 0 . 5 3 3 1 0 5 . 9 5 7 9 2 , SCO 9 7 . 8 3 3 9 9 . 3 0 0 1 2  7 . 4 6 7 7 3 . 6 3 3
1 3 4 8  . 3 6 7 3 9  . 9 0 0 41  . 9 3 3 4 1 . 4 0 0 3 4 . 2 0 0 3 9 . 4 0 0 4 4 . 8 3 3 4 2 . 6 3 3 3 3 . 4 3 3
1 6 7 3 . 3 6 7 7 7 , 8 6 7 7 8 . 9 6 7 7 7 . 3 3 3 7 6 . 0 3 3 7 5 . 2 3 3 7 7 . 2 6 7 7 3 . 1 0 0 8 0 . 7 3 3
I 7 5 6 . 6 5 7 4 3 . 0 0 0 4 5 . 0 0 0 4 3 , 0 0 0 4 4 . 8 6 7 4 8 . 8 6 7 5 1 . 5 3 3 6 1 . 6 0  0 4 2 . 9 3 3
1 8 2 7 . 0 0 0 2 8 . 3 3 3 2 7 . 0 0 0 2 3 . 0 0 0 2 8 . 0 0 0 2 9 . 0 0 0 2 8 . 3 3 3 29 . 6 6 7 3 0 . 3 3 3
1 9 1 0 7 . 0 0 0 1 0 0  . 6 6 7 9 5 . 5 6 7 1 0 6 . 6 6 7 1 0 3 . 0 0 0 1 0 2 . 0 0 0 1 0 4 . 3 3 3 1 0 4 . 5 6  7 1 1 0 . 0 0 0
2 0 5 0 . 5 3 3 4 9 . 8 0 0 5 2 . 5 3 3 4 9 .  1 3 3 5 3 , 4 0 0 5 3 . 6 0 0 4 9 . 4 6 7 5 0 . 3 3 3 3 2 . 4 6 7
2 1 4 7 . 2 0 0 4 0 . 6 0 0 3 9 . 2 6 7 4 2 . 4 0 0 4 1 . 9 3 3 5 0 . 7 3 3 4 3 . 4 6 7 41 . 4 6 7 2 5 . 6 0 0
2 2 8 , 1 3  3 5 . 2 6 7 - 5 .  3 3 3 5 . 1 3  3 5 . 2 0 0 5 . 8 6 7 5 . 8 6 7 O . 8 6 7 5 . 8 6 7
2 3 7 5 . 7 3 3 5 5 . 3 3 3 5 r . 3 3 4 7 . 2 0 0 4 9 . 7 3 3 5 5 . 0 0 0 6 0 . 4 0 0 ' 5 1 . 0 0 0 5 1 . 6 0 0
2 4 1 9 6 2 . 0 0 0 1 3 7 3  3 3 3 1 2 7 2 . 0 0 0 1 0 2 6 . 6 6 7 1 1 5 9 . 0 0 0 1 1 5 9 . 3 3 3 1 5 7 5 . 6 6 7 1 1 3 3 . 6 6 7 9 9 3 . 0 0 0
2 5 3 . 2 7 0 2 . 2 8 9 2 . 1 2  0 1 . 7 0 3 1 . 9 3 2 1 . 9 3 2 2 . 5 9 6 1 . 8 8 9 1 . 5 5 5
2 6 6 9 . 1 3 3 6 8 . 4 6 7 6 9 . 4 6 7 7 1 . 7 3 3 6 6 . 5 3 3 6 9 , 2 6 7 7 3 . 2 0 0 6 8 . 8 6 7 5 8 . 2 6 7
2 7 6 1 . 3 6 7 5 9  . 1 6 7 5 4 . 8 3 3 6 6 . 3 6 7 6 0 . 4 0 0 6 9 . 4 0 0 6 2 . 7 3 3 5 9 . 9 6 7 6 0  . 1 3 3
2 8 4 8 . 3 6 7 5 1 . 2 6 7 4 7 . 3 0 0 4 6 . 5 5 7 4 5 . 3 3 3 4 8 . 4 6 7 5 2 . 2 6 7 53 . 0 0  0 4 6 . 8 0 0
2 9 . 2 5 . 0 6 7 2 5 . 7 3 3 2 2 . 6 0 0 1 7 . 3 0 0 2 1 . 8 0 0 2 1  . 4 0 0 2 7 . 8 0 0 21 . 7 3  3 2 2 .  9 3 3
30 i 1 . 3 6 7 1 2 . 3 3 3 1 1 . 5 6 7 9 . 1 0 0 1 0 . 0 0 0 1 1 . 3 0 0 1 3 . 4 6 7 9 . 5 3 3 1 1 . 2 3 3



V A R I A B L E  V A R I E T I E S
3 7 33 3 9 4 0 4 1 4 2 4 3 4 4 4 5

1 1 4 . 5 0 0 1 0 .  1 0 0 1 3 , 9 3 3 i OA ■—>. 3 0 0 1 7 . 1 6 7 1 2 . 2 0 0 1 4 . 6 3 3 1 2 . 9 5 7 1 5 . 6 6 7
7 9 . 2 6 7 7 8 . 0 6 7 7 3 . 4 6 7 8 8 . 3 3 3 7 1 . 2 6 7 7 0 . 6 6 7 9 4 . 9 3 3 5 3 . 4 6 7 9 3 .  1 3 3

3 5 . 4 0 0 5 . 6 6 7 6 . 4 6 7 5 . 3 3 3 6 . 8 0 0 4 . 8 0 0 5 . 0 6 7 5 . 4 0 0 5 . 5 6 7
4 5 . 8 0 0 5 . 8 6 7 6 . 8 0 0 7 . 6 0 0 7 . 1 3 3 5 . 2 6 7 5 . 2 0 0 5 . 4 6 7 5 . 7 3 3
5 8 1 . 3 0 0 1 0 3 . 1 3 3 9 4  . 6 0 0 9 7 . 5 6 7 1 0 7 . 4 6 7 7 3 . 0 0 0 9 9 . 3 6 7 7 9 . 0 6 7 1 0 5 . 0 6 7
6 1 5 2 0 . 6 5 7 1 9 6 2  . 6 6 7 1 9 4 2  . 0 0 0 2 0 2 4 O O. V* u1 V 3 5 2 7 . 0 0 0 1 7 5 0 . 3 3 3 1 9 8 8 . 6 6 7 1 6 7 0 , 0 0 0 2 3 3 3 . 6 6 7
7 2 . 5 3 4 3 . 2 7 7 3 . 2 3 7 3 , 3 7 4 5 . 8 7 9 2 . 9 1 8 3 . 3 1 4 3 . 1 1 7 3 . 8 9 3
8 8 4 . 3 3 3 1 0 9 . 0 0 0 1 1 9 . 6 6 7 SO . 3 3 3 7 4 , 3 3 3 1 0 7 . 3 3 3 1 3 2 . 3 3 3 1 2 7  . 6 6 7 7 0 . 6 6 7
9 5 3 . 3 3 3 5 9 . 6 6 7 5 0 . 0 0 0 3 9 . 0 0 0 3 6 . 6 6 7 3 9 . 3 3 3 6 1 , 3 3 3 6 5 . 3 3 3 5 7 . 3 3 3

19 1 0 : 4 6 7 9 . 9 3 3 1 2 . 4 0 0 1 8 . 0 0 0 1 4 . 6 0 0 1 1 . 2 6 7 1 3 . 1 3 3 1 0 . 6 0 0 2 1 . 4 6 7
1 1 1 2 . 2 7 0 3 . 9 0 3 1 0 . 5 5 0 2 2 . 2 7 7 1 8 . 4 9 0 1 1 . 4 6 3 1 0 . 1 1 7 8 . 3 5 7 3 0 . 5 8 7
1 2 2 . 3 3 3 1 . 9  3 3 2 . 4 0 0 3 . 6 0 0 2 . 6 0 0 1 . 6 6 7 2 . 6 0 0 3 . 7 3 3 2 . 7 3 3
1 3 5 . 4 7 3 5 . 3 6 3 3 . 4 S 7 5 . 0 6 7 5 . 3 1 3 6 . 9 4 7 5 . 3 0 7 3 . 4 0 7 3 . 1 1 7
I 4 1 5 8 . 3 3 3 1 2 5 . 2 6 7 9 3 . 6 3 3 9 9 . 2 3 3 1 1 9 . 0 0 0 6 7 . 0 0 0 1 1 7 . 0 0 0 1 3 2 . 0 6 7 8 9 . 2 6 7
15 4 2 . 2 6 7 4 1 . 3 6 7 3 4 . 5 6 7 4 2 . 1 0 0 4 9 . 7 3 3 3 2 . 8 6 7 4 6 . 3 3 3 4 3 . 2 6 7 3 9 . 4 0 0
1 6 7 2 . 8 0 0 6 6 . 7 6 7 7 8 . 5 6 7 7 5 . 2 0 0 7 4 . 5 3 3 7 9 . 4 0 0 7 0 . 7 3 3 6 8 . 9 6 7 7 5 . 1 3 3
1 7 5 5 . 5 3 3 5 6 . 6 6 7 4 8 . 0 0 0 5 4 . 7 3 3 6 3 . 5 3 3 3 9 . 4 6 7 5 5 . 4 6 7 5 2 . 6 6 7 5 7 . 0 6 7
i e 2 4 , 0 0 0 2 5 . 3 3 3 2 8 . 0 0 0 2 9 . 3 3 3 2 8 . 6 6 7 2 9 . 3 3 3 2 4 . 3 3 3 2 5 . 0 0 0 2 8  . 3 3 3
1 9 9 6 . 0 0 0 9 7 . 3 3 3 1 0 0 . 0 0 0 1 1 2 . 3  3 3 9 7 . 0 0 0 9 6 . 6 5 7 9 9 . 6 6 7 9 8 . 6 6 7 1 0 4 .  0 0 0
2 0 5 7 . 8 0 0 5 5 . 6 6 7 4 8 . 7 6 7 5 2 . 0 6 7 4 4 . 5 3 3 5 0 . 5 0 0 6 0 . 5 3 3 3 9 . 8 0 0 4 7 . 6 6 7
21 5 0  . 6 6 7 4 3 . 5 6 7 4 1 . 0 6 7 4 3 . 6 0 0 4 3 . 8 6 7 4 2 . 2 3 3 4 2 . 6 0 0 3 9 . 6 3 3 4 2 . 6 6 7
2 2 5 . 4 5 7 5 . 4 6 7 6 . 2 6 7 5 . 7  3 3 6 . S 3 3 5 . 1 3 3 4 . 6 0 0 5 . 2 0 0 5 . 1 3 3
2 3 5 9 . 4 6 7 6 2 . 5 0 0 5 6 . 0 6 7 5 1 . 8 0  0 5 8 .  1 3 3 4 9 . 0 0 0 5 6 . 3 3 3 4 9 . 0 0 0 5 2 . 9 3 3
2 4 1 1 0 5 . 6 6 7 1 1 9 3 .  3 3 3 1 1 4 4 . 5 6 7 1 0 7  1 . 3 3 3 1 8 3 7 . 3 3 3 1 1 7 7 . 0 0 0 1 1 4 4 . 6 6 7 1 0 3 3 . 6 6 7 1 1 7 9 . 0 0 0
2 5 1 . 8 4 2 1 . 9 8 8 1 . 9 0 S I . 7 8 5 3 . 0 5 2 1 . 9 6 2 1 . 9 0 S 1 . 7 2 2 1 . 9 6 6
2 6 7 0 . 7 3 3 6 8 . 0 6 7 6 2 .  1 3 3 8 1 . 0 6 7 5 3 . 9 3 3 6 5 . 6 6 7 81  . 0 6 7 4 1 . 2 6 7 7 9 . 0 0 0
2 7 5 9 . 2 6 7 5 9 . 2 6 7 7 1 . 1 0 0 5 7 . 2 0 0 6 7 . 7 6 7 7 0 . 6 3 3 6 2 . 7 0 0 5 9 . 1 6 7 6 0 . 6 0 0
2 8 4 8 . 5 5 7 4 4 . 2 3 3 4 2 . 9 0 0 4 7 t -a o. j o  *_► 4 6 . 9 0 0 4 7 . 6 3 3 4 6  . 1 0 0 4 3 . 1 0 0 4 6 . 6 3 3
2 9 2 1 . 0 0 0 1 7 . 0 6 7 1 9 . 7 3 3 2 3 . 3 3  3 2 5 . 4 0 0 1 7 . 2 5 7 2 3 , 3 3  3 2 1 . 9 3 3 2 5 . 8 6 7
3 0 1 0 . 5 6 7 6 . 7 6 7 10  . 9 6 7 1 0 . 0 0 0 1 2 . 8 0 0 9 . 7 0 0 1 0 . 3 6 7 8 . 9 6 7 1 1 . 6 6 7 X

X
X

V
1



V A R I A B L E  V A R I E T I E S
4 6 4 7 4 8 4 9 5 0

1 1 5 . 3 0 0 1 9 . 8 0 0 - 21 . 3 0 0 1 3 . 4 6 7 1 6 . 5 3 3
2 7 1 . 4 6 7 7 2 . 0 0 0 9 1 , 3  6 7 7 9 . 3 0 0 8 0 . 0 0 0
c* 5 . 0 6 7 7 . 2 0 0 5 . 3 6  7 6 . 0 6 7 5 . 3 0 0
4 5 . 2 6 7 7 . 2 6 7 7 . 2 6 7 6 . 2 6 7 6 . 4 0 0
5 8 1 . 9 3 3 1 2 9 . 2 3 3 1 2 5 . 9 3 3 8 4 . 5 3 3 9 7 . 2 0 0
6 1 8 0 2 . 0 0 0 3 13  7 . 3 3 3 3 4 5 0 . 6 6 7 2 5 3 3 . 0 0 0 2 4 5 6 . 0 0 0
7 3 . 0 0 3 5 . 2 6 2 5 . 7 5 5 4 . 2 2 3 4 . 0 8 9
8 8 9 . 6 6 7 1 1 3 . 6 6 7 1 3 3 . 0 0  0 1 26 . 0 0 0 9 6 . 3 3 3
9 5 4 . 0 0 0 4 2 . 3 3 3 5 7 . 6 6 7 5 4 . 3 3 3 5 3 . 0 0 0

1 0 1 5 . 6 6 7 1 8 . 2 6 7 2 0 . 8 0 0 1 4 . 0 6 7 1 6 . 5 3 3
1 1 1 7 . 3 2 3 1 5 . 8 8 3 1 5 . 3 7 0 1 1 . 2 3 0 1 7 , 2 0 0
1 2 5 . 4 0 0 7 . 3 3 3 4 . 5 3 3 5 . 1 3 3 3 . 3 6 7
1 3 2 . 8 1 7 2 . 6 1 3 4 . 5 6 0 Cl . 8 0 7 4 , 9 7 7
1 4 1 5 1 . 4 5 7 1 0 8 . 3 3 3 9 0 . 4 0 0 1 2 5 . 2 3 3 9 4 . 2 3 3
1 5 3 5 . 3 6 7 4 2 . 1 3 3 3 6 . 1 6  7 4 0 . 7 3  3 3 9 . 0 6 7
1 6 7 0 . 7 0 0 7 0  . 4 3 3 8 1 . 0 0 0 6 1 . 1 3 3 7 6 . 0  6 7
1 7 4 3 . 3 3 3 5 6 . 0 0 0 7 0 . 2 0 0 7 5 . 4 6 7 6 4 . 2 6 7
i a 2 8 . 0 0 0 2 5 . 6 6 7 2 6 . 0  0 0 2 8 . 3 3 3 29 . 0 0 0
1 9 1 0 5  . 6 6 7 1 0 4 . 0 0 0 1 0 5 . 0 0 0 1 0 1 . 0 0 0 1 1 1 . 0 0 0
2 0 5 0 . 6 0 0 5 2 . 4 0 0 4 9 . 5 3 3 5 3 . 2  0 0 52 . 0 6 7
2 1 3 4 . 0 0 0 4 2 . 2 6 7 4 6 . 1 3  3 3 7 . 2  0 0 4 1 4 0 0
22 5 . 0 0 0 5 . 8 0 0 5 5 3 3 5 . 6 6 7 5 . 6  0 0
23 4 9 . 9 3 3 S *7 TOO 5 3 . 0 0 0 5 5 . 6 6 7 5 1 . 6 5 7
2 4 1 0 9 7 . 0 0 0 1 3 9 6 . 3 3 3 1 3 6  1 . 0 0 0 1 5 4  2 . 3  3 3 1 3  05 . 6  67
2 5 1 . 8 2 5 2 . 3 2 7 3 . 1 0  1 2 . 5 7 0 . 1 7 6
26 5 6 . 9 3 3 6 6 . 7 3 3 7 3 . 4  0 0 6 0 . 1 3  3 69 0 6 7

-7 t-r r 6 0 . 0 0 0 6 4 . 5 6 7 7 5 . 5 0 0 5 6 . 3 6  7 5 2 . 0 6 7
2 8 4 6 .  0 6 7 4 7 . 7 6 7 4 7 . 9 3 3 5 1 1 0 0 4 8 . 0 0  0
29 2 5 . 5 3 3 3 0 , 6 6 7 2 8 . 2 0  0 o o . 3 6  7 T TU  1 . 3 3 3
3 0 1 0 . - 5 6 7 1 3 . 9 6 7 1 9 . 9  6 7 11 . 3 0  0 1 2 . 5 6 7

53 54

1 2 . 83  3 2 0 . 0 3 3
6 7 . 7 3 3 6 8 . 4 6 7

6 .. 13 3 5 . 4 0 0
6 . 4 6 7 5 . 7 3 3

9 5  .. 4 0 0 7 2 . 4 0 0
2 0 2 5  . 6 6 7 1 4 6 3 . 3 3 3

3 , 3 7 6 2 . 6 0 7
9 3  . 0 0 0 6i 9 . 3 3 3
5 1 .. 6 6 7 3 5 . 0 0 0
1 0 ,. 6 0 0 1 5 . 8 6 7
1 0 ,, 9 5 7 2 3 . 3 7 3

3 .. 4 0 0 2 . 4 0 0
2 ,. 3 3 0 7 . 3 7 0

1 0  1 .. 5 0 0 9 7 . 3 0 0
4 0  .. 8 6  7 3 6 . 8 0 0
7 4 . 5  33 7 5 .  1 6 7
4 3 . 4 6 7 3 6 , 6 6 7
2 8 . 0 0 0 2 8 . 0 0 0

1 0 9 . . 6 6 7 1 0 3 . 5 6 7
43  .. 9 3 3 5 0 . 0 6 7
3 0  .. 7  3 3 4 3 . 6 0 0

5 . 7 3 3 5 . 2 0 0
54 . 9 3 3 4 4 . 5 3 3

1 1 6  5. . 3 3 3 SOI  . 3 3 3
1 .. 9 3  9 1 . 5 0 2

5 9  ., 6 6 7 6 5 . 7 3 3
5 I .. 5 3  3 6 7 . 3 0 0
46  .. 3 3 3 5 1 . 4 6 7
2 0 .. 3 0 0 2 9 . 9 3 3

9 .. 6 0 0 1 5 . 0 6 7

0 6 7 1 2 . 6 3 3
0 0 0 64 . 8 6 7
2 0 0 4 . 3 6 7
6 6 7 5 . 26 7
2 6 7 74  . 0 6 7
6 67 1 3 2 6 . 0 0 0
4 4 3 3 . 0 4 4
6 6 7 1 0 4  . 3 3  3
0 0 0 5 3  . 0 0 0
4 6 7 13  , 2 6 7
7 0 7 1 2 . 6 9 3
2 6 7 o 0 0 0
1 6 7 1 o . 9 2 3
2 0 0 8 4 .. 0 0 0
5 6 7 36  . 3 6 7
4 5 7 7 3  . 2 3 3
5 3 3 4 5  . 4 6 7
3 3 3 2-5 . 0 0 0
3 3 3 9 5  . 5 6 7
9 3 3 48 . 9 3  3
S 6 7 3 0 ., 3 6 7
4 0 0 4 . 9 3  3
6 0 0 4 6 .. 0 6 7
6 6 7 1 1 3 9 . 6 6 7
24  6 1 . 8 9 3
33  3 5 3 . 9  3 3
4 3 3 69 . 3 6 7
4 0 0 4 8 . 9 3 3
4 0  0 1 S . 2 0 0
2 6 7 9 2 3 3

1 S
72
6
6

108
6 0 5

4
1 0 3

5 6
2 1
1 9

4
5

93
4 1
73
6 9
30
9 9
5 0
44

5
55

3 4 7
tL

65
59
45
3 0
1 3

X
X

X
V

I



55
VARIABLE

5 7 5 8

1 1 4 . 5 3 3 1 6
2 9 4 . 8 0 0 1 0 3
3 5 . 3 0 0 6
4 7 . 0 0 0 8
5 1 1 3 . 9 3 3 1 3 8
6 3 2 9 5 . 6 6 7 3 2 37
7 5 . 4 9 2 5
3 9 9 . 6 6 7 99
9 4 0 . 3 3 3 5 7

1 0 1 7 . 7 3 3 1 6
1 i 17  . 7 8 0 1 9
1 2 4 . 0 6 7 4
1 3 4 . 3 5 7 4
1 4 6 9 . 0 0 0 1 46
I 5 3 8 . 1 0 0 3 S
1 6 7 6 . 8 6 7 6 9
t 7 5 7 . 4 6 7 7 1
1 8 2 8 . 3 3 3 2 7
1 9 1 0 6 . 0 0 0 1 1 4
30 4 9 . 2 0 0 50
2 ] 5 0 . 4 0 0 47
2 2 5 . 6 6 7 6
23 5 2 . 4 0 0 7 1
24 1 5 1 5 . 3 3 3 1 6 7 2
25 2 . 5 2 2
2 6 3 3 , 7 3 3 9  8

2 7 6 4 . 8 6 7 6 1
2 8 4 8 . 3 0 0 4 8
29 2 2 . 4 0 0 29
30 1 1 , 1 5 7 1 1

1 5 . 7 0 0 1 3 . 5 6 7
8 3 . 0 6 7 8 2 . 3 6 7

6 . 2 0 0 6 . 6 6 7
6 . 4 6 7 7 . 6 6 7

1 1 8 . 2 0 0 1 6 8 . 6 0 0
2 9 8 9 . 5 6 7 4 0  1'3 . 6 67

4 . 8 9 3 6 . 6 8 9
1 2 4 . 6 6 7 1 2 3 . 3 3 3

4 1 . 5 6 7 5 0 . 3 3 3
1 7 . 8 6 7 1 6 . 4 0 0
1 4 . 2 1 3 1 3 . 6 2 3

4 . 5 3 3 3 . 5 3 3
3 . 9 6 7 4 . 8 5 0

9 2 . 2 6 7 1 0 4 . 4 6 7
3 9 . 1 3 3 4 5 . 0 6 7
7 8 . 1 0 0 7 2 . 4 6 7
4 7 . 6 6 7 5 7 .  1 3 3
2 8 . 6 6 7 2 9 . 0 0 0

1 0 3 . 3 3 3 1 1 1 . 3 3 3
5 9 . 3 3  3 4 4 . 3 0 0
3 9 . 4 0 0 3 9 . 4 6 7

5 . 3 3 3 6 . 13  3
5 3 . 6 0 0 5 0 . 2 6 7

1 3 5 1 . 0 0 0 1 4 4 4 . 0 0 0
2 . 2 5 2 2 . 4 0 6

7 1 8 0 0 7 2 . 4 0 0
6 2 . 9 3 3 5 7 . 2 3 3
5 1 . 2 3 3 4 8 . 8 6 7
2 5 . 0 6 7 2 3 . 8 0 0
12 . 2-6 7 9 . 8 6 7

4 3 3
3 3 3
0 6 7
3 33
7 3  3
000
3 9 5
6 6 7
6 6 7
2 6 7
9 3 0
0 0 0
3 4 3
0 6 7
0 0 0
7 6 7
2 0 0
6 57
000
SOC
0 6 7
5 3 3
9 3 3
3 3 3
7 3 7
9 3 3
4 6 7
9 33
3 0 0
4 6 7

VAHIETIES
5 9 6 0 6 1 6 2

1 3 . 3 6 7 1 3 . 6 0 0 1 4 . 2 6 t 1 6 . 1 3 3
7 6 . 0  0 0 6 9 . 5 3 3 6 1 . 2 0 0 6 5 . 4 6 7

5 . 8 6 7 5 . 2 0 0 5 . 8 6 7 5 . 5 3 3
6 . 1 3 3 5 . 4 6 7 6 . 2 0 0 5 . 6 6 7

1 0 4 . 0 6 7 8 2 .  1 3 3 7 5  . 5 3 3 9 8 . 2 0 0
2 5 0  1 . 0 0 0 1 3 9 0 . 3 3 3 1 3  9 1 . OOO 2 4 9 0". 3 3 3

4 . 1 6 8 3 . 1 5 1 3 . 1 5 1 4 . 1 5 0
7 4 . 0 0 0 6 7 . 3 3 3 1 3 6 . 3 3 3 7 1 . 6 6 7
3 1 . 0 0 0 5 3 . 6 6 7 4 8  . 6 6 7 5 3 . 0 0 0
1 4 . 5 3 3 1 4 . 4 6 7 1 2 . 9 3 3 1 6 . 6 0 0
1 9 . 5 8 3 2 1.. 3 9 7 9 . 4 4  3 2 3 . 3 8 7

3 . 4 6 7 1 . 8 0 0 1 . 5 3 3 3 . 4 6 7
4 . 1 8 7 3 . 0 2 0 S . 8 7 0 4 . 7 4 0

9 3 . 0  3 3 7 8 . 6 0 0 8 4 . 7 0 0 9 7 . 8 6 7
3 6 . 8 0 0 3 9 . 5 6 7 3 6 . 2 Q 7 4 2 . 6 6 7
7 7 . 4 3 3 5 7 . 8 6 7 5 6 . 8 8 3 7 3 . 0 3 3
4 5 . 4 0 0 5 3 . 2 6 7 4 9  , 6 6  7 4 9 , 3 3 3
2 9 , 6 6 7 2 9 . 0 0 0 2 8 . 6 6 7 2 9 . 0  0 0

1 0 9 . 0 0 0 9 5 . 6 6 7 9 6 . 0 0 0 1 0  1 . 3 3 3
5 0 . 8 0 0 3 7 . 3 6 7 4 8  . 3 3 3 4 4 . 9 3 3
4 0 7 3 3 3 1 , 6 6 7 3 8  . 6 0 0 3 8 . 6 6 7

5 . 8 6 7 5 , 2 0 0 6 . 6 6 7 5 . 3 3 3
5 3 . 0 0 0 4 6 . 6 0 0 5 2  . 8 6  7 4 9 . 0 0 0

1 2 7 1 . 6  6 7 1 2 6 1 . 6 6 7 1 3  2 1 . 6 6 7 1 2 4 5 . 0 0 0
2 . 1 1 9 2 . 1 0 3 2 2 0  2 2 . 0 7 5

5 6 . 6 6 7 5 9 . 2 6 7 5 1 . 4 6 7 6 1 . 2 6 7
6 0 . 1 6 7 6 3 . 4 0 0 6 6 . 8 0  0 6 5 . 4 0 0
5 0 . 1 5 7 5 0 . 0 3 3 5 2 . 7 6 7 4 9 .  1 0 0
2 2 . 2 0 0 2 1 . 4 6 7 2 1 . 4 0 0 2 2 . 9 3 3
1 0 . 3 3 3 7 . 3 6 7 3 . 1 0 0 1 1 . 7 6 7

MWW<
I-'-



1
s

4
5

6
7
3
9
1 0
1 1
1 2
1 3
14
i 5

1 6
17
1 S
1 9
20
21
2 2
2 3
24
25

26
2 7
2 3
29
30

A P P E NDI X GE NOT Y P I C  C OR R E L A T I ON MA T R I X DATA B

1 2 3 4 5 5 7 8 g 1 0 11 1 2 1 3 1 4 15 I 6

0 . 1 9 5 0 . 0 6 8 0 . 0 1 5 0 . 0 9 0 0 .. 3 4 7 0 . 3 6 5 . 2 6 2 . 1 3 4 0 . 4 5 6 0 ,. 4 4 2 0 . 3 5 7 - . 1 5 3 0 . 0 14 0 .. 1 5  1 0 . 2 0 7
0 . 1 9 5 0 .. 0 9 4 0 . 2 1 4 0 . 5 1 8 0 .. 6 0 3 0 ,. 5 9 7 . 0 6 5 0 . 1 2 4 0 . 1 2 0 0 .. 0 8 2 0 .. 2 3 7 -  . 3 6 0 0 .. 2 4 8 0 . 4 1 1 0 , 1 5 6
0 . 0 6 8 0 . 0 9 4 0 . 9 5 4 0 . 8 0 7 0 .. 5 5 6 0 ,, 5 5 6 0 .. 0 2 5 -  ., 2 6 5 0 , 2 16 0 .. 0 8 8 o :. 4 5 2 - . 1 6 6 0 . 0 1 9 0 .. 4 3 9 1 9 5
0 . 0 1 5 0 . 2 1 4 0 . 9 5 4 0 , S 8 S 0 ., 6 1 0 0 . 6 11 0 . 0 9 7 . 1 7 6 0 . 2 4 2- 0 ,, 0 6 7 0 .. 4 1 5 - . 1 5 1 0 . 0 1 6 0 .. 3 6 9 . 1 8 3
0 . 0 9 0 0 . 5 1 8 0 . 8 0 7 0 . 8 8 8 0 .. 7 5 2 0 . 7 5 2 0 ,. 0 0 8 , 0 3 4 0 . 3 3 5 0 ,. 1 5 2 0 .. 5 4 4 -  . 3  2 4 0 ., 0 4 9 0 .. 4 6 5 . 0 1 4

0 . 3 4 7 0 . 6 0 3 0 . 5 5 6 0 . 6 1 0 0 . 7 5 2 1 .. 0 0 0 0 ., 1 5 9 0 . 0 0 7 0 . 2 8 7 ~ o ;. 0 1 0 0 . 4 3 8 -  . 3 7 2 0 .. 0 6  1 0 .. 5 0 6 0 . 0 0 7
0 . 3 6 5 0 . 5 9 7 0 .. 5 5 6 0 . 6  11 0 . 7 5 2 1 . 0 0 0 0 , 1 6 7 0 .. 0 1 3 0 . 2 8  3 0 .. 0 0 5 0 . 4 3 6 -  . 3 7 7 0 . 0 6 7 0 .. 5 1 4 0 . 0  0 2
- . 2 6 2 -  . 0 6 5 0 . 0 2 5 0 . 0 9 7 0 . 0 0 8 0 . 1 5 9 0 . 16  7 0 . 2 2  1 12  6 . 7 4 3 -  . 0 3 3 -  . 0 5 9 -  ,, 1 0 4 -  ,. 0 5 9 . 1 8 8
- . 1 3 4 0 . 1 2 4 2 6 5 - . 1 7 5 -  . 0 3 4 0 . 0 0 7 0 .. 0 1 8 0 . 2 2 1 1 8 2 ~  . 2 6 7 -  . 0 9 3 0 . o n 0 . 2 5  4 0 . 0 7  1 2 3 8
0 . 4 5 6 0 . 1 2 0 0 . 2 1 6 0 . 2 4 2 0 . 3 3 5 0 . 2 8  7 0 . 2 8 3 -  . 1 2 6 - 1 3 2 0 .. 7 3 9 0 . 1 7 2 0 . 3 4 2 — , 5 7 7 — 2 4 2 0 .. 3 6 6

0 . 4 4 2 0 . 0 8 2 0 . 0 8 8 0 . 0 6 7 0 . 1 5 2 0 . 0 1 0 0 . 0 0 5  - . 7 4 3 -  . 2 6 7 0 . 7 3 9 0 . 0 4 8  0 . 3 2 2 - . 3 1 6 -  . 1 3 0 0 . 3 2 2
0 . 3 5 7 0 . 2 3 7 0 . 4 5 2 0 . 4 1 5 0 . 5 4 4 0 . 4 3 8 0 . 4 3 6  - . 0  3 3 -  . 0 9  3 G . 17 2 0 . 0 4 8 -  . 7 5 4 0 . 3 1 9 0 . 2 5 1 0 . 1 0 0
-  . 15 3 -  . 3 6 0 - . 1 6 6 - . 1 5 1 - . 3 2 4 - . 3 7 2 - . 3 7 7  - . 0 5 9 0 . 0 1 1 0 . 3 4  3 0 . 3 2 2 -  . 7 5 4 -  . 6 5 0 -  . 3 3 5 - . 1 0 5
0 . 0 1 4 0 . 2 4 3 0 . 0 1 9 0 . 0 1 s 0 . 0 4 9 0 . 0 6 1 0 , 0 6 7  - . 1 0 4 0 . 2 5 4 -  . 5 7 7 - . 3 1 6 0 . 3 1 9  - . 6 5 0 0 . 4 9 2 - . 3 1 8
0 . 1 5 1 0 . 4 1 1 0 . 4 3 9 0 . 3 6 9 0 . 4 6 5 0 . 5 0 6 0 . 5 1 4  - . . 0 5 9 0 . 0 7 1 -  . 2 4 2 - . 1 3 0 0 . 2 5 1  - . 3 3 5 0 . 4 9 2 - . 1 8 3

0 . 2 0 7 0 . 1 5 6 - . 1 9 5 - . 1 8 3 - . 0 1 4 0 . 0 0 7 0 . 0 0 2 - . 1 8 8 -  . 2 3 8 0 . 3 6 6 0 ,. 3 2 2 0 .. 1 0 0 . 1 0 5 -  .. 3 1 8 . 1 8 3
0 . 3 1 9 0 . 6 0 9 0 . 4 9 1 0 . 5 9 3 0 . 7 2 5 0 . 7 4 6 0 . 7 5 3 ' 0 ,, 1 5 2 0 . 32  2 0 . 0 7 6 . 1 1 9 0 ,, 4 8 3 -  .. 4  33 0 . 3 8 5 0 .. 5 6 4 -  , 3 38
0 . 1 0 4 0 . 0 3 2 0 . 4 5 1 0 . 5 5 4 0 . 4 8 5 0 . 3 1 2 0 . 3 0 2 - . 0 8 3 - . 2 1 4 0 . 5 3 5 0 ,, 3 3 5 0 .. 1 7 5 0 .. 0 1 6 -  ,, 4 3 5 -  . 0 9 0 0 . 1 0 5
0 . 2 3 3 0 . 5 4 6 0 . 3 3 0 0 . 4 9 9 0 . 6 5 3 0 . 4 5 1 0 . 4 4 6 - . 05  2 - . 1 3 8 0 , 3 9 1 0 . 2 2 0 0 . 4 4 2 - . 3 9 6 0 . 1 0 6 0 .. 2 13 0 .. 2 1 1
0 . 2 0 0 0 . 4 8 0 -  . 2 6 6 -  . 3 7 6 -  . 2 7 5 0 , 0 4 8 0 . 0 4 0 0 ,. 2 1 6 0 . 0 5 1 - . 4 2 1 . 4 1 0 0 .. 1 5  1 , 4 2 9 0 , 4 7 2 0 . 2 5 9 0 .. 0 8  0

0 . 5 9 3 0 . 5 6 8 0 . 4 3 8 0 . 4 5 1 0 . 3 4 7 0 . 6 1 5 0 . 6 3 3 0 . 3 1 6 -  . 0 33 -  , 0 9 7 _ , 2 5 6 0 . 1 1 4 , 2 8 8 0 . 26  2 0 .. 6  25 0 .. 0 2 3
- . 1 2 7 0 . 0 1 9 1 . 0 1 5 1 . 0 3 7 0 . 3 4 7 0 . 5 0 7 0 . 5 0 7 0 . 0 7 4 -  . 2 3 9 0 . 0 7 7 -  , 0 0 9 0 .. 3 5 0 -  ,, 1 2  1 0 . 0 5 0 0 . 3 U 2 8 6
- . 1 8 8 0 . 2 0 7 1 . 0 0 7 1 . 0 6 0 0 , 9 9 9 0 . 6 3 1 0 . 63  3 0 ,. 0 2 6 -  . 1 0 3 0 . 0 3 4 -  .. 0 0  2 0 . 3 9 2 -  ,. 2 3 0 0 . 2.0 1 0 .. 4  37 . 2  67
0 . 2 0 6 0 . 3 5 4 0 . 5 2 9 0 . 5 1 3 0 . 5 4 2 0 . 9 8 4 0 . 9 8 6 0 . 2 6 5 0 . 0 1 0 -  . 0 2 6 -  . 1 9 Cl 0 . 1 9 9 -  .2 9 6 0 . 1 6 3 0 .4 8 2 2 4 7
0 . 2 0 8 0 . 3 4 9 0 . 4 9 8 0 . 4 8 1 0 . 5 1 6 0 . 9 7 7 0 . 9 7 8 0 . 2 6 0 0 . 0 0 9 -  . 0 3 0 . 1 8 5 0 .. 1 7 4 . 2 8 0 0 . 1 5 8 0 . 4 7 8 . 2 4  1

0 . 1 8 6 0 . 9 8 5 -  . 0 3 2 0 . 1 2  8 0 . 4 2 9 0 . 5 3 3 0 . 5 2 2 1 7 9 0 . 1 5 8 0 . 0 9 3 0 . 15 1 0 . 1 7 8 .. 3 4 0 0 . 3 0 4 0 . 39  3 0 . 2 3 5
0 . 3 7 8 -  . 3 7  2 -  . 0 6 1 - . 1 2 6 - . 3 1 5 - . 2 1 3 -  . 2 1 7 0 . 1 3 6 -  . 1 5 3 0 . 1 0 6 -  .. 0 3 2 -  ,3 4 9 0 , 4 6 3 -  ,3 8 3 -  ,. 2  48 0 ., 2  5 0
0 . 2 3 6 0 . 0 2 6 0 . 1 5 1 0 . 2 1 0 0 . 1 9 5 0 . 1 7 6 0 . 1 6 7 1 3 9 -  . 3 2 5 0 . 1 5 8 0 . 2 0 6 0 . 3 1 0 -  ,131 -  , 1 8 5 -  .0 9 9 0 . 0 0 4
0 . 7 9 2 0 . 4 8 8 0 . 14 3 0 . 1 4 0 0 . 3 0 7 0 . 4 8 0 0 . 5 0 1 3 4  1 -  . 0 2 9 0 . 4 1 0 0 . 4 6 5 0 . 5 5 8 -  .. 3 9 4 0 . 2 7 4 0 ,, 2 9 5 0 .. 0 1 2
0 . 9 0 5 0 , 2 7 3 -  . 0 2 5 - . 0 3 8 0 . 0 9 9 0 . 3 0 1 0 . 3 1 2 -  .1 9 5 - . 1 4 9 0 . 5 5 9 0 . 4 3 6 0 . 2 9 3 -  ,1 2 9 -  ,1 3 7 0 . 0 1 0 0 . 6 0  1



1 S 19 2 0 2 1 2 2 2 3 2 4 25 2 6 2 7 2 8 2 9 3 0 SD

1 0 . 1 0 4 0 . 2 3 3 0 . 2 0 0 0 . 5 9 3 - . 1 2 7 - . 1 8 8 0 , 2 0 6 0 . 2 0 8 0 . 1 8 6 0 . 3 7 8 0 . 2 3 6 0 . 7 9 2 0 . 9 0 5 1 . 6 4 9 9
2 0 . 0 3 2 0 . 5 4 6 0 . 4 8 0 0 . 5 6 8 0 . 0 1 9 0 . 2 0 7 0 . 3 5 4 0 ., 3 4 9 0 . 9 8 5 - . 3 7 2 0 . 0 2 6 0 . 4 8 3 0 . 2 7 3 8 , 4 0 0 7
■3V* 0 . 4 5 1 0 . 3 3 0 -  . 2 6 6 0 . 4 3 8 1 . 0 1 5 1 . 0 0 7 0 , 5 2 9 0 . 4 9 8 0 3 2 - . 0 6 1 0 . 1 5 1 0 . 1 4 3 -  . 0 2 5 0 . 9 3 4 1
4 0 . 5 5 4 0 . 4 9 9 T . 3 7 6 0 . 4 5 1 1 . 0 3 7 1 . 0 6 0 0 . 5 1 3 0 . 4 8  1 0 . 1 2 3 - . 1 2 6 0 . 2 1 0 0 . 1 4 0 -  . 0 3 8 1 . 5 5 9 7
5 0 . 4 8 5 0 . 6 5 3 -  . 2 7 5 0 . 3 4 7 0 . 8 4 7 0 . 9 9 9 0 . 5 4 2 0 . 5 16 0 . 4 2 9 - . 3 1 5 0 . 1 95 0 . 3 0 7 0 . 0 9 9 2 5 . 3 5 5 9

6 0 . 3 1 2 0 . 4 5 1 0 . 0 4 8 0 . 6 1 5 0 . 5 0 7 0 . 6 3 1 0 , 9 8 4 0 .. 9 7 7 0 . 5 3  3 - . 2 1 3 0 . 1 7 6 0 , 4 8 0 0 . 3 0 1 6 1 3 . 9 4 9 3
7 0 . 3 0 2 0 . 4 4 6 0 . 0 4 0 0 . 6 3 3 0 . 5 0 7 0 . ’6 3 3 0 .. 9 8 6 0 , 9  7 8 0 . 5 2 2 - - . 2 1 7 0 . 1 6 7 0 . 5 0 1 ■ 0 . 3 1 2 1 . 0 1 3 0
8 - . . 0 8 2 - . 0 5 2 0 . 2 1 6 0 . 3 1 6 0 . 0 7 4 0 . 0 2 6 0 . 2 6 5 0 .. 2 6 0 1 7 9 0 . 1 3 6 -  . 1 3 9 - . 3 4 1 -  . 1 9 5 1 9 . 9 0 9 7
9 - . 2 1 4 - . 1 3 8 0 . 0 5 1 -  . 0 3 3 -  . 2 3 9 -  . 10 3 0 . 0 1 0 0 .. 0 0  9 0 . 1 5 8 -  . 15 3 3 25 -  . 0 2 9 - . 1 4 9 9 . 7 1 4 6
1 0 0 . 5 3 5 0 . 3 9 1 -  . 4 2 1 -  . 0 9 7 0 . 0 7 7 0 . 0 3 4 , 0 2 6 - , 0 3 0 0 . 0 9 3 0 . 1 0 6 0 . 1 5 3 0 . 4 1 0 0 . 5 5 9 2 . 4 6 0 4

i i 0 . 3 3 5 0 . 2 2 0 - . 4 1 0 -  . 2 5 6 -  . 0 0 9 - . 0 0 2 1 9 0 _ 1 85 0 .. 1 5  1 . -  . 0 3 2 0 . 2 0 6 0 . 4 6 5 0 . 4 3 6 4 . 5 8 0 3
1 2 0 . 1 7 5 0 . 4 4 2 0 . 1 5 1 0 . 1 1 4 0 . 3 5 0 0 . 3 9 2 0 ,, 1 9 9 0 .. 1 7 4 0 . 1 7 8 -  . 3 4 9 0 .. 3 1 0 0 . 5 5 8 0 . 2 9 3 1 , 0 3 4 9
1 3 0 . 0 1 6 - . 3 9 6 - . 4 2 9 -  . 2 8 8 - . 1 2 1 -  . 2-3 0 -  , 2 9 6 . 2 8 0 -  . 3 4 0 0 . 4 6 3 131 - . 3 9 4 -  . 12  9 1 . 5 6 1 4
1 4 -  . 4 3 5 0 . 1 0 6 0 . 4 7 2 0 . 2 6 2 0 . 0 5 0 0 . 2 0 1 0 . 16 3 0 . 1 5 8 0 . 3 0 4 -  . 3 8 3 . 1 8 5 0 . 2 7 4 -  . 13 7 2 3 . 2 5 5 4
1 5 -  . 0 9 0 0 . 2 1 8 0 . 2 5 9 0 . 6 2 5 0 , 31 1 0 . 4 3 7 0 .. 4  82 0 ., 4 7 8 0 . 3 9 3 -  . 2 4 8 0 3  9 0 . 2 9 5 0 . 0 1 0 4 . 7 5 8 5

1 6 0 . 1 0 5 0 . 2 1 1 0 . 0 3 0 0 . 0 2 3 - . 2 8 6 -  . 2 6 7 . 2 4 7 _ . 24  1 0 .. 2 3 5 0 . ' 250 0 .. 0 0 4 0 . 0 1 2 0 . 6 0 1 S . 0 3  3 7,
1 7 0 . 2 7 8 0 . 4 9 8 0 . 1 2 0 0 . 3 6 3 0 . 5 2 4 0 . 6 2 5 0 ., 6 0 8 0 . 5 8 4 0 . 4 12 -  . 4 2 5 0 .. 0 9 1 0 . 6 2 0 0 . 1 5 2 7 . 3 4 3 0
18 0 . 3 2 7 -  . 4 6 2 -  . 0 9 0 0 . 5 1 0 0 . 3 2 0 0 . 1 1 4 0 .. 0 8 5 , 0 2 6 - . 1 6 2 0 .. 3 5 5 0 . 2 3 6 0 . 0 8 4 1 , 5 1 3 8
1 9 0 . 3 2 7 - . 1 1 1 0 . 0 7 6 0 . 3 6 5 0 . 4 1 0 0 .. 0 9 3 0 .. 0  8 6 0 .. 5 7 0  ' -  . 4 6 3 0 .. 2 4 2 0 . 5 4 7 0 . 2 6 5 5 . 2 2 9 0
2 0 -  . 4 6 2 - . 1 1 1 0 . 5 9 5 -  . 5 4 3 -  . 3 7 0 0 . 0 7 6 0 .. 0 9 3 0 . 5 3 5 0 . 0 4 9 , 1 6 0 0 . 2 5 4 0 . 18 7 4 . 0 3 5 3

2 1 -  . 0 9 0 0 , 0 7 6 0 . 5 9 5 0 . 0 9 5 0 . 2 2 0 0 .. 5  1 2 0 .. 5 0  1 0 .. 5 9  2 0 . 3 1 7 _ . 0 1 4 0 . 4 4 5 0 . 5 3 0 3 . 2 7 1 7
5 ")£■> h-j> 0 . 5 1 0 0 . 3 6 5 -  . 5 4 3 0 . 0 9 5 0 . 9 3 9 0 .. 3 4 7 0 .. 3 1 0 . 1 2 5 - . 0 1 0 0 .. 2 0 8 - . 0 6 8 -  . 1 7 0 1 . 0 5 0 4
23 0 . 3 2 0 0 . 4 1 0 . -  . 3 7 0 0 . 2 2 0 0 . 9 8 9 0 , 3 59 0 ,, 3 1 8 0 ,. 0 89 - . 1 2 6 0 .. 151 -  . 0 6 0 ~ . 16 3 8 . 4 8 8 2
24 0 . 1 1 4 0 . 0 9 3 0 . 0 7 6 0 . 5 1 2 0 . 3 4 7 0 . 3 5 9 1 ,, 0 0 0 0 .. 2 5 8 - . 0 1 0 0 .. 1 5 2 0 . 2 3 1 0 . 14 3 2 0 3 . 1 7 2 3
35 0 . 0 3 5 0 . 0 8 6 0 . 0 9 3 0 . 5 0 1 0 . 3 1 0 0 . 3 1 3 1 . 0 0 0 0 . 26 1 0 . 0 0 0 0 .. 1 4 4 0 . 2 2-6 0 . 1 4 7 0 . 3 3 9 2

26 -  . 0 2 6 0 . 5 7 0 0 . 5 3 5 0 . 5 9 2 -  . 12 5 0  . 0 3  9 0 . 2 5 3 0 ., 2 6  1 -  . 2 9 0 . 0 0 5 0 . 4 2 1 0 . 2 9 0 7 , 7 0 9 2
27 -  . 16 2 -  . 4 6 3 0 . 0 4 9 0 . 3 1 7 - . 0 1 0 - . 1 2 6 -  , 0 1 0 0 ,. 0 0 0 2 9 0 , 04  1 -  . 2 5 7 0 . 4 3 0 4 . 3 3 3 5
28 0 . 3 5 6 0 . 2 4 2 - . 1 6 0 - . 0 1 4 0 . 2 0 8 0 . 1 5 1 0 . 1 5 2 0 .. 1 4 4 0 0 5 - . 0 4 1 0 . 2 5 7 0 . 15 3 2 . 9 3 8 5
29 0 . 2 3 6 O' . 5 4 7 0 . 2 5 4 0 . 4 - 4  5 -  . 0 6 8 -  . 0 6 0 0 .. 2 3 1 0 . 2 2 6 0 ,. 4 2 1 -  . 2 5 7 0 . 2 5 7 0 , 6 1 4 2  . 6 0 5 4
30 0 . 0 S 4 0 . 2 6 5 0 . 18 7 0 . 5 3  0 - . 1 7 0 - . 1 6 3 0 . 1 4 3 0 .. 1 4 7 0 .. 2 9 0 0 . 4 3 0 0 .. 1 5 3 0 . 6 1 4 1 . 7 6 4 5



xxx ix 
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A p p e n d i  x

T h e  s o l u t i o n s  o c o m m u n a 1 i t y  o b t a i n e d  f r o m  t h e  l a s t  t wo  i t e r a t i o n s  o f
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3 5 9 5 3 7  . S 3 7 i 4 3 6  . 4
n 1 1 5 3 7 . 8 5 8 1 5 6 3 . 8
0 3 2 5 4 1 . 3 21 1 6 1 8 . 3
5 5 3 5 5 2 . 6 / 1 6 2 1 . 9

5 5 9 0  . 9 4 1 6 5 7 . 7
5 1 8 6 3 4 . 3 5 1 1 6 7 4 . 3
6 5 0 6 5 5 . 4 4 0 1 9 2 7 . 5
3 4 8 6 6 3  . 6 2 4 2 0 0 6 . 3
2 3 9 7 4 0 . 3 1 3 0 5 6 . 9
2 6 2 8 6 4 , 0 3 4 2 0 7 7 . 5
3 3 3 S 7 S . 3 3 3 2 1 5 2 . 6
7 4 0 9 8 1 . 7 6 2 2 1 8 3  . 0
6 5 2 9 3 1 . 9 5 2 2 2 5 0 . 7
0 3 4 10  3 8 . 1 3 9 2 5 1 9 . 4
6 24 1 1 8 6 . 0 5 0 2 5 5 4 . 7
6 5 1 1 1 9  1 . 3 3 2 2 5 8 9 . 0
3 5 3 1 3 2 4 .  1 5 3 2 6 2 9 . 9
1 1 2 1 3 3 0 . 2 1 1 2 6 9 5 . 5
9 21 1 4 0 4 . 0 5 2 7 1 3 . 5
0 4 1 4 6 5 . 2 5 9 2 7 5 2 . 6
4 3 1 1 5 5 7 , 8 18 2 7 6 6 . 3
8 4 7 1 7 5 7 . 7 ’i 2 8 3 1 . 1
8 1 3 2 0 1 4 . 3 5 7 2 9 0 2. . 4
1 3 2 0 1 7 . 4 4 5 3 1 6 8 . 0
6 3 0 2 0 4 6 . 5 4 3 3 2 1 2 . 5
0 20 2 7 15  5 1 9 3 2 1 8 . 0
3 22 2 8 2 9 . 6 2 9 3 4 1 3 . 8
7 2 3 2 8 6 5 . 1 9 n 3 4 4 5 . 5
2 4 3 2 9 6 4 . 9 1 4 3 3 0 2 . 0
7 4 1 3 0 5 2 . 9 5 4 3 9 6 6 . 0
9 4 9 3 9 5 4 . 7 6 1 4 1 0 0 . 8
0 3 3 4 1 2- 8 . 2 2 3 4 3 1 8 . 7
0 3 5  ' 4 4 1 1 . 7 2-6 4 3 9 2 . 2
8 1 7 5 3 0 4 . 7 3 6 4 9 5 1 . 8
nu 44 5 3 0 7 ; 7 6 0 4 9 9 4 . 3
4 8 6 4 6 8 . 8 1 6 5 3 0 4 . 7
3 6 7 4 1 9 .  1 2 5 5 4 5 0 . 7
3 9 7 5 2 4 . 6 1 0 6 0 7 8 . 3
6 5 5 3 0 7 6 . 5 1 6 1 1 4 . 7
5 4 6 9 2 41  , 7 55 6 7 5 2  . 3
3 3 7 1 1 4 3 3  . 6 4 2 7 0 1 0 . 3
4 7 1 2 5 8 1 . 4 1 5 3 6 0 2 . 2
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1 7 7
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39  3
40  3
4 7 0
6 1 3
7 0  2
7 23
8 0 3
8 7 4
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1 0 5 9
1 1 0 3
1 2 6 8
1 3 2 2
1 4 5 4
15 43
16  16
1 65  2
1 6 7 7
17 14
1 7 4 5
1 7 6 3
1 3 1 4
1 3 3 4
1 8 6 3
I 87  5
2 112
2 2 6 5
2 3 0 7
2 3 3 0
2 4 7 0
3 4 8 6
2 7 3 9
28  13
2 8 5 1
3 0 1  6
3 0 6 7
3 1 6  7
3 4 0 4
36  99
3 3 3 4
4 1 4 9
4 1 5 3
5 0 3 7
5 0 4 4
a o oW i /  w  J
5 3 9 7
5 5 4 4
6 6  9 5
7 0 2 8
7 19  1
3 5 4 5
8 6  0 2
9 8 5 5
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1 1 7 0 0
13 2 8 9
1 5 7 7  1
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5 7  . 1 2 8 5 9 . 5 6 2 82
1 1 3 . 0 3 0 3 6  . 0 2 4 9 0
1 2  1 . 6 4 1 1. 00 . 5 3 3 9 2
1 5 3 . 5 4 3 1 1 1 . 9 5 8 1 0 8
1 7 7 . 7 4 7 1 3 7 . 8 5 1 1 1 6
2 2 1 . 3 1 3 1 4  3 . 1 3 1 1 2 2
2 2 8  . 7 3 1 1 9 9 . 2 3 0 1 3 0
2 2 9 . 2 2 2 2 2 9  . 2 4 7 1 4 6
2 4 5 . 0 3 8 3 7 2 . 9 3 4 1 5 8
2 5 4 . - 3 4 9 2 7 2 . 9 1 3 1 9 4
2 5 7 . 4 3 3 01 . 3 4 2 0 3
2 5 3 . 2 21 3 3 2 ,,2 5 2 2 0 6
2 7 4 . 6 5 8 3 3 0 . 8 5 0 3 1 0
2 7 6 , 9 51 4 2 7 S 4 0 2 1 3
2 7 9 . 5 4 4 3 9 . 3 1 2 2 1 6
2 8 4  . 9 3 5 4 4 3  . S 5 7 3 1 3
2 3 6 . 6 2 4 5 3 1 . 3 C 3 1 6
3 3 5  . 0 1 7 5 4 4 . 3 20 o  o ow 'V fa-
3 41  . 6 4 0 5 4 5 . 3 3 3 3 3 7
3 6 3  . 9 3 4 5 5 7 „ 9 5 3 3 3 9
3 7 7 . 6 1 2 5 7 0 . 9 1 1 3 4 2
3 9 2 . 9 4 4 5 9 5 . - 2 1 8 3 4 3
4 2 9 . 9 3 3 5 9 8 . 3 o 3 5 0
4 3 0  . S 6 2 6 0 9 . 6 5 9 3 5 7
4 4 4 , 3 5 2 6 3 4 .  1 2 3 6  2
4 5 5 . 7 5 0 3 5 0 . 5 3 9 3 3 0
4 8 5 . 2 5 9 1 6 . 8 9 9 3 9 7
4 9 5 . 8 8 9 3 S . 4 4 8 3 9 3
5 1 8 . 0 3 9 9 5  1 ,, 6 2 8 4 1 6
5 6 5  . 1 1 1 9 5 2 . 6 4 3 4 1 7
5 7 9  . 9 3 2 9 6  1 ..0 4 5 4 3 1
5 1 6 . 5 5 9 9 6  2 ..3 2 9 4 7  1
5 5 1 . 5 5 3 9 8 8 . 7 4 1 5 36
6 7 8 . 0 5 7 1 0 2 4 . 5 5 4 6 2 9
7 0 2 . 1 1 8 1 0 4 2 . 0 1 4 6 2 9
7 3 9 . 6 2 1 0 7 7  . 3 1 9 6 5  1
7 4 8 . 8 4 8 1 2  1 8 5 1 7 0 7
7 5 7 . 2 5 1 2 2 3  . 5 O *7£s ) 7 5 5
8 1 5 .  1 4 5 1 2.6 4 . 1 4 9 8 3 9
8 3 1 . 6 1 9 1 3 4 9 . 3 2 3 8 8 0
8 8 8 . 7 2 9 1 3 5 4 . 1 3 8 9 3 5
9 4 8  . 1 9 1 4 1 0 . 4 2 5 1 0  1 3

1 1 6 2 . 0 5 6 1 4 9 4 . 3 6 0 1 0 9  8
1 3 4 9 , 3 2 7 1 5 1 7 . 8 3 5 1 1 5  1
1 4 6 4 . 3 1 4 1 5 8 5 . 5 3 5 1 1 80
1 5 3 8 . 5 5 4 1 7 2 2 . 3 1 6 1 4 0 4
1 5 4 3 . 3 6 1 1 8 0 5 .  1 4 4 1 5  2 3
1 5 5 0 . S 4 8 2 0 0 1 . 7 1 7 16  1 8
1 7 0 9 . 1 2 6 3 Q 4 3 . 1 2 5 1 6 2 5
3 3 5 3 . 4 2 3 2 0  4 5 . .3 1 0 1 5 5  9
2 4 8 2 . 7 6 0 2 4 3 4 . 3 \i 1 7 4 9
2 8 0 8  . 4 3 6 2 4 7 3  . 7 s 2 0 5 7
3 2 1 8 . 0 1 6 2 7 1 5 . 6 5 5 2 0  96
3 2 5 1 . 5 2 5 2 9  6 8  . S 4 2 2 2 5 8
4 3 9 8 . 2 3 7 3 0 9  1 . 0 6 2 6  14
4 8 5 1 . 1 1 0 3 2 4 7 . 0 9 2 S 3 4
5 1 8 3 , 6 1 3 3 2 1 . 1 5 6 2 9 0  7
5 5 1 8 . 0 5 5 3 7 2 5 . 7 1 5 3 0 6 7
6 4 4 5 . 3 ■7 3 7 3 3 , 5 4 6 q 9 9 -7
8 2 4 2 . 3 4 2 3 9 3 8 . 7 3 7 5 0 5 0
9 1 2 0 . 2 1 5 5 0 4 4 . 3 7 6 0  14
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2 3
1 0  3 . 5 3 3

7 4 9 1 9 4 . 3 3 6 1 1 3 . 0 6 2
8 3 2 0 6 . 2 4 5 1 7 9 . 6 2 1

4 20 2 2 9 . 2 6 0 1 8 0 . 6 3 4
9 3 0 2 7 4 . 3 1 6 1 8  8 . 4 5 2
4 4 3 3 0 2 . 7 9 7 2 0 9 . 2 1 2
9 4 3 2 0 . 5 9 2 1 9 . 1 4
4 4 1 3 3 0 . 3 2 6 2 2 2 , 2 5 8

4 7 3 4 0 . 0 s' s 2 2 3 , 6 3 0
1 5 8 3 6 7 . 3 2 9 2 3 6 . 3 3 1
7 3 5 3 7 3 . 8 1 3 2 3 8 . 5 5 7
5 1 3 3 7 3 , 3 5 1 2 4 7 . 3 1 1
1 1 2 3 9 2 . 7 1 3 4 9 . 2 4 7
4 2 1 3 9 7 . 0 3 2 2 5 6 . 5 51
5 3 1 4 3 3  . 5 1 4 2 7 7 . 6 5 0
5 3 8 4 9 6 . 4 1 0 2 7 3 .  1 5 9
4 3 4 5 1 4 . 4 5 0 2 9 5 .  3 4 0
2 2 4 5 3 0 . 4 5 7 2 9 9  . 8 5
0 5 1 5 9 8 . 7 5 3 3 3 4 . 3 9
3 4 0 6 5 7 . 6 1 9 3 3 5 . 0 "j

7 6 2 7 1 4 . 2 4 8 3 4 4 . 3 5 3
3 5 2 7 1 9 . 9 1 1 3 5 3 , 4 2 9
0 3 3 7 3 9  . 3 5 5 3 6  3 . 5 3 2
8 4 4 3 5 4  . 0 5 9 3 9 0 . 3 1 3
7 1 7 9 01 . 8 3 9 4 0 6 . 9 1 4
0 Of 9 0 7 . 4 5 4 1 5 . 3 4 3
0 5 0 9 6 2 . 3 4 2 4 9 9 .  7 3 9
1 1 1 1 0  0 1 . 5 3 3 5 3 1 . 5 5 1
1 5 9 1 0 1 6 . 5 6 2 5 4 4 . 5 1 8
7 5 7 1 0  2 1 . 3 4 0 5 9 4 . 0 4 5
0 5 1 0 5 0 . 7 5 1 6 5 6 . 3 9  9

5 3 1 1 3 2  . 2 3 4 7 2 8 . 9 2 0
4 3 2 1 1 3 3 . 3 5 2 7 4 9 . 4 5 4
1 1 2 5 3 . 0 5 3 7 7 3  . 9 1 9
5 18 1 2 7 4 . 3 2 4 3 4 7 . 4 2 3
5 3 9 1 3 2.9 . 0 15 3 7 4 . 4 4 1
4 2 9 1 3 4 7 . 8 2 1 3 8 0 . 1 4 3
7 4 5 1 4 3 5 . 5 1 2 9 7 0 . 3 2 7
5 4 8 1 4 5 3 . 8 4 9 9 8 . 1 2 6
1 5 1 4 7 7 . 0 3 1 1 0 4 5 . 0 2 3
5 9 1 5 2 2 . 8 4 7 1 2 3 3 . 9 6 0
7 5 6 1 5 3 7 . 0 1 3 1 3 7 1 . 9 4 9
3 1 4 1 6 1 3 . 7 3 0 1 4 7 0 . 7 3 6
0 6 1 17  0 3 .  1 1 5 3 5 . 5 1 6
n 1 9 1 7 0 9,.  1 2,0 2 0 4 5 . 3 3 5
0 2 7 1 3 4 9 . 0 S-> i-r 2 0 7 1 . 1 3 3
9 5 4 1 8 5 3 . 8 4 3 2 0 9 5 . 6 1 0
S 2 8 2 0 7 1,. 1 2 3 2 1 2 2 . 5 2 5
9 4 6 2 2 0 5 4 1 2 4 5 5 . 0 1
9 2 6 2 2 6 6 . 6 3 8 3 1 3 7 . 9 5 5
6 6 0 2 4 - 5 4 . 9 4 9 3 1 4 0 . 0 4 2
6 3 6 2 5 S 9 . 3 3 5 3 7 1 3 . 2 4 4
2 1 6 2 8 2 9 . 6 4 4 4 1 6 0 . 7 t TA 1
2 S i 3 2 6 1 , 2 1 7 4 3  1 S . 7 o
6 2 5 3 2 6 4 . 7 8. 5 2 7 3 . 5 1 5
3 1 0 3 3 5 4 . 6 6 6 1 5 5 . 1 6
9 3 5 0 0 . 6 3 6 1 6 9 . 2 5 6
9 5 5 3 3 5 9 . 9 5 6 6 6 5 9 .  1 9
1 7 4 0 7 5 . 2 4 6 7 3 5 6 . 1 4 6Ow 4 2 4 1 3 4 . 3 3 7 9 8 8 2 2 3 7
4 1 5 5 0 3 7 , 0 7 10  9 3 7 .  1 7



25 26 27
1 15 4 . 5 16 1 1 8 . 7 1 9 6 7 . 1

i 6 1 9 9 . 2 2-7 1 3 3 . 0 2 1 1 9 . 8
1 0 2 1 2 . 6 14 14 2 . 5 3 2 1 2  8 . 1

23 2.2 3 . 6 1 9 15 3 , 5 26 13 3 . 0
4 2 2 4 5  . 4 5 4 2 0 1 . 5 3 9 1 7 1 . 5
55 2 5 5  . 7 5 1 2 1 1 , 9 1 3 1 8 5 . 9
36 2 6 6 . 8 23 2 2 2 2 45 1 9 6 . 1
26 2 7 5 . 4 60 2 2 4 , 9 2 3 2 0 9 . 2
2 7 3 2 6 . 0 29 2 4 7 , 7 1 1 2 2 1 . 1
60 3 4 S . 2 2 2 5 4 . 1 5 2 2 3 3
5 4 3 4 9  . 7 25 2 7 5 , 4 ^ 5 3 2 2 4 . 6
1 9 4 2 9 . 9 1 1 2 8 7 , 4 5 4 2 4 5  . 7

2 5 0 3 . 1 57 2 9 1 . 8 50 2 4 5  . 9
45 5 4 4 . 6 5 2 9 8 . 6 59 2 4 7 . 9
6 1 5 7 1 . 4 59 3 0 9 . 8 57 2 6 6 . 9
32 5 0 2 . 7 1 0 3 2 5 . 7 29 2 9 1 . 3
1 4 6 1 1 . 5 4 5 3 3 2 . 1 1 4 2 9 8 . 2
1 S 6 1 3 , 5 3 5 3 4 3 . 7 15 3 1 7 . 4
39 5 2 1 . 6 32 3 5 5 . 6 - 4 8 3 2 3 . 7
5 3 5 8 0' .  9 55 3 5 7 . 3 25 3 2 6 . 0
2 9 6 9 2 . 3 42 3 6 4 . 9 4 0 3 5 5 . 6
43 7 0 1 . 3 48 3 8 1  . 5 3 6 3 5 8 . 8
1 5 7 2 3 . 1 1 3 8 5  . 9 3 3 3 7 9 . 1
1 1 8 0 4 . 9 5 3 4 0 3 . 2 6 1 4 0 3 . 9
57 8 1 2 . 4 39 4 2 3 . 9 60 4 2 4 . 6
50 8 1 3 . S 1 8 4 2 9 . 6 6 2 4 3 5 . 7
5 9 9 0 0 . 5 5 0 4 4 0 . 3 5 1 4 5 1 . 5

5 9 0 4 . 9 3 3 5 2 3 . 5 5 2 5 0 7 . 0
3 3 1 0 4 2 . 6 6 2 5 7 4 . 4 1 5 5 3 .  1
6 2 1 1 2  1 . 5 5 2 5 8 2 . 5 34 5 6 6 . 0
40 1 2 1 2 . 0 40 6 5 3 . 7 1 0 5 9 1 . 7
5 1 1 2 7 5 . 1 3 4 5 6 7 . 0 5 8 6 3 2 . 9
5 2 1 3 8 5 . 3 1 5 8 0 3 . 6 5 5 6 4 4 . 1
3 4 1 4 3 0 . 9 24 81 5 . S 3 1 t 6 5 9 . 7
2 4 1 5 0 7 . 6 5 1 3 3 6 . 6 4 2 ‘ 7 2 6 . 3
5 3 1 5 2 8 . 7 1 2 9 5 1 . 3 24 7 2 9 . 7
2 1 1 6 2 5 . 9 5 8 9 5 9 . 2 2 1 7 5 5 . 7
31 1 7 0 7 . S 2 1 1 0 1 3 . 7 4 8 2 0 . 9

4 1 7 9 2 . 8 3 1 1 0 4  1 . 6 47 8 4 1 . 3
1 2 1 S 1 9 . 8 4 1 0 8 7 . 3 1 2 8 5 0 . 5
4 7 1 9 7 4 . 5 4 7 1 2 1 9 . 6 13 9 9 7  . 2
1 3 2 0 8 6 . 0 3 1 4 9 6 . 9 30 1 1 0  1 . 5
30 2 2 4 5 . 4 1 3 1 5 0 7  . 7 1 2 2 5 . 7

r> 2 5 4 8 . 0 3 0 1 5 1 5 . 1 .15 1 3 2 2 . 1
2 0 2 9 5 S. . 3 2 0 2 0 4 3 . 1 2 0 1 5 1 7 . 3
43 3 0 2 7  . 4 2 8 2 1 6 6 . 5 28 1 5 3 9 . 7
23 3 1 2 2 . 6 2 2 2 2 6 6 . 6 43 1 6 7 5 . 9
' i T «-> €_* 3 2 6 4 . 7 4 1 2 2 9 6 . 5 4 1 1 8 2 8 . 6
4 1 3 3 5 1 . 8 4 3 2 3 2 5 9 <7 n(-r 1 8 4 9 , 0
3 8 4 1 3 9 . 6 49 3 2 5 5 . 4 3 8 2 5 5 2 . 7
49 4 3 9 8 . 7 38 3 3 8 0 . 9 4 9 2 6 7 3 ,  1
35 5 0 3 4 . 7 35 3 5 5 4 . 5 35 3 0 6 5 , S
4 4 5 3 2 0 . 6 1 7 4 3 9 2 . 2 1 7 3 4 4 5  . 5
i 7- 5 4 5 0 . 7 44 4 4 5 3 . 0 44 3 4 6 7 . S

8 6 8 5  2 . 5 3 5 5 5 8 . 3 8 4 6 3 0 . 3
5 7 5 9 4 . 0 5 6 2 4 1 . 5 6 5 2 2 8  . 2
9 7 7 6 2  . i1 9 6 5 4 2 . 6 g 5 3 3 8 , 9

5  6 8 3 8 6 . 7 5 6 6 89  6 . 5 5 6 5 8 6 2 . 0
4 6 9 5 4 2 . 6 4 6 7 9 8 0 . 8 46 6 8 1 9 . 6
37 1 1 7 8 3 . 8 37 9 9 6 6 , 1 3 7 9 7 3 7 . 3

7 1 2 7 4 0 . 1 *7 1 1 0 5 5 . 2 9 6 0 3 . 1

2 8 2 9 3 0
2 0 5 9 . 6 1 4 6 5 . 4 1 3 6 2 . 5
4 1 1 1 3 . 1 5 7 3 4 . 3 2 0 8 6 . 0
4 3 1 2 7 . 8 5 9 9 3 . 1 4 7 9 3 . 1
o ot*r LJ 1 4 9 . 5 45 1 2 6 . 4 3 1 1 0 4 . 5
4 7 1 6  9 . 3 6 1 14  1 . 0 2 1 1 3 0 . 2
3 0 1 7 4 . 5 1 1 1 4  1 . 6 4 3 15  3 . 4
13 2 0 0 . 5 5 1 4 6 . 0 2 8 1 7 4 . 5
4 9 2 3 5 . 4 5 0 1 5 4 . 4 4 1 1 9 9 . 4
3 1 2 5 1 . 1 El 1 6 7 . 5 5 3 2 1 5 . 7

3 2 6 3 . 7 5 4 17  0 . 6 5 1 2 3 3 . 3
3 8 2 7 8 . 7 2 1 3 3 . 8 2 4 2 4 5 . 2
5 8 3 6 5 . 0 6 2 1 8 6 . 4 9 2 2 7 4  . 8
3 5 3 7 1 . 9 3 2 1 9 6 . 5 4 2 8 5 . 0
2 1 4 1 6 . 1 6 0 2 1 2 . 3 3 3 2 9 9 . 5

4 4 6 0 . 7 2 3 2 3 6 . 3 3 3 0 4 . 9
5 1 4 9 9 . 4 2 6 2 4 7 . 7 6 2 3 0 9  . 6
1 7 5 4 6 . 8 3 3 2 5 2  . 1 3 4 3 3 8 . 6
1 2 5 4 S . 0 5 2 2 5 7 . 9 4 0 3 5 9  . 7
3 4 5 7 1 . 4 1 8 2 7 2 . 0 1 2 3 9 7 .  1
4 4 5 9 1 . 3 3 4 2 7 3  . 5 5 2 4 0 7  . 0
4 0 6 0 8 . 4 2 7 2 9 1 . 8 4 9 4 4 0 . 3
2 4 6 1 6 . 2 4 8 3 0 3  . 9 3 5 4 4 3 . 2
3 3 6 3 2 , 4 4 0 3 1 2 . 6 5 0 5 3 3 , 0
5 2 7 0 6 , 4 1 6 3 2 4 . 0 3 9 5 9 0 . 0
6 2 7 2 8 . 1 1 9 3 4 1 . 6 5 3 5 9 1 . 0

S 3 8 3 , 7 3 6 3 4 9 . 3 3 2 5 9 6 . 9
5 0 9 5 3 . 9 2 4 3 6 8 . 4 3 1 6 1 6 . 7
1 1 9 8 5  . 7 3 9 4 1 7 . 3 5 6 4 1 . 5

C 3 8 7 . 1 5 1 4 5 0 . 7 2 6 5 8 . 1
5 9 1 0 2 6 . 0 5 8 4 6 9 . 3 5 9 6 6 4 . 0
5 7 1 0 6 5 . 2 2 1 4 7 1 . 3 5 7 6 7 6 . 5
3 2 1 0 7 9  . 7 1 2 4 7 2 . 0 1 8 6 7 6 . 6
3 9 1 0 8 0 . 4 1 0 5 3 6  . 6 3 5 7 1 7 . 9

6 1 1 4 7 . 1 4 5 4 0 . 5 4 8 8 2 7 . 8
5 3 1 1 4 9 . 3 1 6 2 0 . 6 4 5 3 2 9 . 3
1 S 1 1 6 6 . 1 3 1 6 5 6 . 0 4 4 8 7 9 . 2

2 1 1 7 6 . 4 2 5 6 9 2 . 3 1 7 8 9 2 . 6
9 1 3 2 5 . 6 5 5 7 3 3 . 4 2 9 9 0 9 . 7

4 8 1 3 3 2  . 1 4 7 7 6 1 . 2 1 9 9 4 8 . 1
5 6 1 3 7 7 . 5 4 2 8 5 3 . 0 1 4 1 0 9 3 , 2
4 5 1 4 3 0 . 8 3 3 5 3 . 8 2 7 1 1 0 1 . 5
1 9 1 4 6 4 . 3 3 0 9 0 9 . 7 5 4 1 1 6 5 . 2
2 9 1 4 6 8 .’ 8 1 3 9 5 1 . 0 6 1 1 2 3 3 . 1
2 7 1 6 3 9 . 7 1 5 1 2 6 8 . 3 S 1 3 4 9 . 6
1 4 1 6 9 0 . 9 2 2 1 3 4 7 . 8 2 3 1 4 7 0 . 7
5 4 1 8 7 0 . 0 2 0 1 3 5 4 .  1 26 1 5 1 5 . 1
6 1 1 8 7 6 . 6 23 1 4 6 8 . 8 6 1 7 4 2 . 2
4 6 1 9 3 3 . 4 4 3 1 5 9 9 , 3 6 0 1 7 5 8 . 0
2 3 2 1 2 2 . 5 4 1 1 6 2 8 . 8 3 6 1 8 3 9 . 9
2 6 2 1 6 6 , 5 4 9 2 1 9 6 . 1 9 1 9 6 2 . 3
6 0 2 6 1 6 . 9 3 8 2 4 8,1 . 3 1 5 2 0 4 5 . 6
3 6 2 6 6 8 . 3 3 5 2 5 5 6 . 7 5 6 2 0 3 4  . S
1 6 2 8 6 5 . 1 I 7 3 4 1 8 . 8 r> =. 2 2 4 5 . 4
3 "T 2 9 8 9 . 4 4 4 3 4 2 7 . 3 1 0 2 4 4 0 . 3
2 5 3 1 2 2 . 6 8 4 1 3 9 . 2 1 2 5 3 2 , 9
1 0 3 4 5 3 . 5 5 5 0 5 5 . 4 4 6 2 6 6 5 . 9

1 3 5 4 7  . 3 9 5 1 2 5 . 8 5 5 2 9 6 8 . 2
7 3 6 0 8 . 6 5 6 5 4 5 4  . 8 4 2 3 1 0  1 . 5

55 3 3 8 1 . 5 4 6 6 4  9 6 . 5 3 7 3 8 6 2 , 5
4 2 4 1 3 0 . 0 3 7 8 3 0 3 . 9 1 5 4 1 5 8 . 6
1 5 5 2 2 3 7 7 9 4 4 9 . 9 7 4 6 0 1 . 3



4 7
5 1
1 3
3 0
5 8
2 1
4 0
3 3
20
3 4
6 2
5 2
2 4
2 8
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4 3
5 0
1 2

5
3 0
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1 1
4 i
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1 0

1
6

5 5
9

4 2
5 6
4 5
1 5
3 7
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3 1 3 2 3 3

3 3 . 5 4 6  . 0 6 2 3 4 . 0

8 9  . 8 5 3 4 6 . 5 2 4 8 2 . 7

1 0 4 . 1 1 8 5 6 . 4 2 1 9 2 . 8
1 0 4 . 5 5 0 5 9 . 2 5 0 1 0 4 . 5
1 1 0 . 5 4 5 7 4 . 6 3 4 1 0 8 . 2
1 2 2 . 4 3 9 9 8 . 5 5 2 1 1 3 . 7
1 4 8 . 5 2 7 1 2  8 . 1 2 12 0 . 8
1 6 0 . 9 4 0 1 4 0 . 0 5 7 1 2  8 . 0
1 9 9 . 2 1 1 14  5 . 0 5 1 13  0 . 5
2 0 2 . 7 5 1 1 5 3 . 3 1 1 1 3 4 . 8
2 0 7 . 6 3 3 15 7 . 8 Cl■w> 1 5 4 . 2
2 3 0 . 1 5 9 1 5 7 . 9 3 2 15  7 . 5
2 4 6 . 1 5 7 16  0 . 4 3 9 1 5 8  . 9
2 5 1 . 1 5 2 1 6  3 .  1 4 0 16 0 . 6
2 5 4 . 6 5 1 7 6 . 0 3 1 16  0 . 9
2 5 9 . 0 1 9 1 7 7 . 7 5 8 17  1 . 7
2 9 2 . 3 2 9 1 9 6 . 5 5 9 1 7 3 . 1
2 9 3  . 6 5 4 2 3 9 . 3 5 3 1 7 5 . 3
2 9 5 . 3  1■ 2 3 2 5 6 . 5 1 8 1 3 2 . 9
3 2 7 . 2 4 3 2 5 6 . 9 4 3 ■ 1 9 0 . 5
3 2 8 . 9 5 8 2 6 3 . 3 1 2 n  n  n  sA/ -*1 *-• -
3 4 4 . 2 14 3 1 8 . 1 4 5 2 4 2 . 5
3 4 4 . 3 3 4 3 2 5 .  1 4 7 2 4 3 . 0
3 5 6 . 8 5 2 3 3 3 . 9 29 2 5 2 . 1
r > n  ’7 <?»-■ \ 1 . i-f 2 1 3 3 7  . 0 4 2 6 9 .  3
3 9 3 .  1 3 1 3 4 4 . 2 1 9 2 3 4 . 9
3 9 6 . 7 2 6 3 5 5 . 6 3 0 2 9 9 . 5
3 9 8 . 6 2 4 3 9 4 . 1 1 4 3 0 8 . 0
4 1 8 . 8 6 1 4 0 7 . 6 5 4 3 2 5 . 8
4 3 3  . 5 3 6 4 2 8 . 4 1 3 3 4 5 . 4
5 2 3 . 1 4 4 5 0 . 9 6 1 3 7 3 . 8
5 5 5 . 1 4 7 4 6 4 . 9 O *7 u  t 3 7 9 . 1
5 5 7 . 0 6 0 4 9 9 . 1 3 4 6 3 . 2
6 5 5 . 0 1 3 5 1 1 . 5 2 6 5 2 8  . 5
6 5 9 . 7 16 5 4 1 . 3 2 3 5 3 1 . 5
7 2 4 . 6 1 2 5 5 9 . S 2 0 5 9 3 . 8
7 6 7 . 2 3 0 5 9 6 . 9 n  o *_■ 6 9 2 . 4
7 9 4 . 0 2 5 6 0 2 , 7 6 0 6 9 3 . 1
8 4 6 . 8 7 7 8 . 6 4 3 7 2 7 . 8
9 4 6 . 4 1 0 3 0 2 . 2 n  o 7 3 9 . 3

1 0 0 5 . 2 3 8 1 4 . 1 4 1 7 8 3 . 8
1 0 4 1 . 6 2 0 9 6 1 , 0 3 6 7 9 2 . 9
1 0 4 5 . 0 5 ‘ z 1 0 1 5 . 9 1 6 8 7 6 . 3
1 2 4 0 . 6 4 3 1 0 4 2 . 4 2 5 1 0 4 2 . 6
1 2 6 1  . 4 2 8 1 0 7 9 . 7 10 1 1 0 7 . 4
1 4 0 2 . 4 4 2 1 1 5 6 .  1 1 1 2 1 2 . 3
14  11 . 9 ? ^ 1 1 8  3 . 3 49 1 3 0 3 . 8
1 5 5 7 . 8 41 1 2 6 8  . S 3 8 1 3 8 7 . 9
1 7 0 7 . 8 3 8 1 7 6 0 . 2 5 5 1 4 5 3 . 8
1 8 8 5 . 9 1 5 1 8 3 4 . 6 4 2 1 5 3 2 . 6
1 9 7 6 . 9 4 9 1 8 4 9 . 4 3 5 1 6 2 3 . 2
2 0 3 2 . 0 3 5 2 3 1 4 . 9 4 4 2 1 0 9 . 0
2 2 5  1 . 0 4 4 2 5 4 6  . 5 1 7 2 1 5 2 . 6
2 3 0 5 . 7 1 7 2 5 8 9 . 0 1 5 2 3 0 7 . 2
2 4 5 8 . 4 3 3 5 0 7 . 6 8 2 3 3 0 . 1
2 4 6 9 . 0 6 4 1 6 9 . 2 5 3 3 6 0 . 4
2 6 3 1 . 6 9 4 1 7 9 . 8 9 3 6 6 9  . 0
3 3 3 7 . 6 5 6 4 6 7  1 . 4 5 6 3 7 8 5 . 4
3 4 0 4 . 4 4 6 5 5 5 1 . 3 4 6 4 6 6  1 . 1
4 6 9 0 . 7 3 7 7 3 6 4 . 7 O *7 1 3 1 3  6 . 3
5 4 2 5 . 9 7 8 1 6 5 . 9 ■7 7 1 2 3 . 6
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24 9 4 . 4 28 37  1 .'9 60
3 3 1 0 3 . 2 -> -/ Lr t j 3 7 3 . S 1 0

62 1 1 1 . 1 2 0 4 4 3 . 8 5 4
1 1 1 1 6 . 1 o. 5 0 0 . 0 45
5 7 1 1 9 . 4 3 3 5 5 8 . 5 1 6

59 1 2  9 . 5 1 7 5 5 S . 8 25
5 1 2 9 . 7 3 5 6 5 . 7 5 5

40 1 4 7 . 7 4 3 6 5 1 . 1 25
53 1 4 9 . 1 3 0 7 1 7 . 9 2 9
2 1 15 8 . 3 44 7 3 2 . 3 n  ’fLt 1

4 1 7 2 . 7 6 7 8 4 . 7 1 8

31 2 0 2 . 7 47 3 2 9 . 7 2

3 2 0 5 . 0 56 3 3 2 . 9 3 2
5 0 2 1 4 . 6 1 3 9 3 2 . 5 1 4
4 7 2 2 6 . 2 3 1 1 0 0 5 . 2 42
5 1 2 3 3 . 2 9 1 0 2 1  . 0 53
29 2 7 3 . 6 4 1 0 6 5 . 9 6 1

2 2 9 3 . 5 1 2 1 0 9 0 . 4 5 0
32 3 2 5 . 1 2 1 1 1 8 6 . 7 48
3 0 3 3 8  . 6 53 1 1 9 8 . 3 1 9
5 3 3 4 1 . 2 4 6 1 2 2 3 . 5 5 7
1 4 3 4 7 , 0 34 1 2 5 2 .  1 3 9
1 3 4 1 6 . 0 34 1 2 7 1  . 0 5 9
4 8 4 1 7 , 3 5 2 1 4 2 5 . 0 5
6 1 4 3 1  . 3 5 1 1 4 9 7 . 1 1 1
4 5 4 3 3 .  2 4 0 1 S 1 1 . 4 1 5
1 3 4 3 6  . 4 33 1 6 2 8 . 2 6 *3
3 9 4 4 6 . 5 6 2 1 6 2 8 . 5 3 3
1 9 4 96 . S 1 1 1 9 5 0 . 2 40
2 2 5 1 4 . 4 5 9 1 9 6 5 . 0 5 1
2 0 5 5 7  . 9 5 1 9 6 6 . 5 5 2
54 5 6 3 . 7 3 7 1 9 8 4 . 0 34
*7 T —• 1 5 6 6  . 0 57 2 0 7 6 . 6 5 8
28 5 7 1 . 4 5 0 2 0 9 3 . 1 24
26 6 6 7 . 0 5 3 2 2 8 9 . 2 2 1
4 1 7 0 3 . 4 3 ii 2 3 1 4 . 9 4
2 3 7 °  8 9 9 2 3 9 3 . 8 1 2
4 3 7 5 9 . 4 39 2 4 0 0  . 1 31
50 3 3 0 . 6 1 8 25  45  . 1 4 7
1 5 10 3 8 . 1 2 9 2 5 5 6 . 7 1 3
36 1 0 7 0 . 6 ni 2 6 4 3 . 6 3 0
45 1 0 7 3 . 1 4 3 2 6 S S . 8 3
35 12 5 2 .  1 45 2 7 6 2 . 8 2 0
3 8 1 3 9 7 . 8 1 4 2 8 0 4 . 0 2 2
1 0 1 4 2 9 . 4 1 9 2 8 0 8 . 4 4 3
2 5 1 4 3 0 . 9 6 1 3 0 0 2 , 5 28

1 1 5 7 2 . 9 ri 3 0 6 5 . 8 4 1
5 5 1 7 0 7 . 0 S 4 3 3 1 2 . 3 38
4 2 1 3 4 2 , 5 26 3 5 6 4 . 6 4 9
1 7 2 0 7 7 . 5 2 3 3 7 1 3 , 2 35
44 2 1 1 4 . 6 6 0 4 0 7 0 . 3 4 4
1 S 2 4 8 6 . 0 3 6 4 3 9 2 . 2 1 7

8 2 5 6 8 . 6 1 6 4 4 1 1 . 7 3
6 3 2  0 3 . 7 25 5 0 3 4 . 7 9
9 3 4 3 1 . 0 1 0 5 2 1 2 . 7 6

56 3 5 1 9 . 0 1 5 4 5 8 . 7 5 6
46 4 4 0 0 . 6 55 5 8 0 9 , 7 46
37 5 8 4 1 . 7 42 6 0 1 1  . 5 3 7

7 6 8 6 8 . 6 1 5 7 191  . 0 r7



46
■7i

56
6
8
9

1 7
4 4
3 5
33
49
4 1
43
38
30
32
30
1 3
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4 7
3 1
2 1

4
53
1 2
24
5 1
34
4 0
5 2
3 3
5 2
50
39

5
1 1
5 9
3 2
5 3
5 7
i e
2

4 8
4 5
19
29
1 4
27
6 1
54
2 3
26
60
36
1 6
25
1 0

1
5 5
42
IS

37 3 3 3 9 4 0 41
2 3 4  . 3 44 9 0 .',5 2 79  . 7 51 75  . 0 2 0 1 0 0 . 5
3 3 4  . 5 43 13  3 . 7 3 2 9 3  . S 5 8 9 7  . 9 2 8 1 1 3 . 1
4 1 4 . 3 1 7 1 5 2 . 1 1 8 99  . 9 50 1 0  0 , 1 30 1 9 9 . 4
5 1 0 . 0 49 24  3 ,;6 1 9 1 1 8 . 0 59 1 2 8 . 4 4 3 2 6 4 . 9
9 1 0 . 3 2 0 2 7 2 .  ’,9 33 15 8 . 9 5 1 3 9 . 6 49 2 7 6 . 2
9 6 1 . 3 28 27 3 . 7 5 3 1 7 0 . 5 32 1 4 0 . 0 1 3 2 7 7 . 9

I 4 8 6 . 4 4 1 35  1 . '9 27 1 7 1 . 5 3 4 1 4 7 . 7 47 2 3 3  . 0
1 5 1 9 . 5 S 4 2 0  . 0 5 0 13 1 . 0 3 1 1 4 8 . 5 35 3 2 9 . 7
1 9 3 4 . 0 1 3 4 25 ,:9 4 8 19 7 . 4 62 1 5 3 . 9 2 2 3 3 0 . 8
2 0 7 2 . 9 3 0 4 4 3 . 2 5 1 2 0 9 . 3 1 1 1 5 4 . 7 3 3 3 5 1 . 9
2 1 2 4 . 6 2 2 4 9 6 . 4 4 5 2 1 4 . 8 33 1 6 0 . 6 3 1 3 5 6 . 3
2 3 2 5  . 4 35 55  8 .!;s 6 2 2 4 2 . 1 5 7 1 7 5 . 7 3 4 3 4 . 0
2 9 5 9 . '1 6 5 94  . 5 1 1 2 7 0 . 5 52 17  9 , 6 1 7 5 1 5 . 4
2 9 3 9  . 4 9 6 3  4 : ' 7 40 2 9 3 . 0 4 1 S 4 . 6 2 1 5 3 6 . 4
3 0 9 1  . 0 4 7 6 4 7 . 9| 5 4 . 2 9 3 . 1 5 3 1 9 8 . 4 58 5 9 8 . 6
3 2  6 1 . 2 3 1 7 24  . ,6 5 2 9 5  . 9 2 1 2 1 3 . 4 4 6 3 6 . 3
3 3 6 2 . 5 56 3 4 4  ,:s 5 7 3 1 0 . 6 1 3 2 1 4 . 9 2 4 6 5 4 . 9
4 1 0 8  . 7 3 9 0 7  . j;2 3 1 3 2 8  . 9 2 2 1 7 . 1 44 6 5 3 , 1
4 3 0 2 . 8 5 8 9 2 0 . 5 5 9 3 4 4 . 7 47 2 1 9 . 2 34 7 0 3 . 4
4 3 6 2 . 1 2 1 9 3 5  . 5 2 1 3 8 0 . 0 1 2 2 6 6 . 2 51 7 2 1 . 3
4 6 9 0 . 7 5 1 9 8 9  . { ? 5 8 3 8 9  . 4 45 2 6 7 . 4 1 2 7 2 3 . 9
5 0 5 0 . 3 4 1 0 4 4  . 9 23 4 0 6  . 9 39 2 9 3  , 0 5 2  ' 7 7 9 . 3
5 2 3 4  . 2 46 1 1 5 0 . 6 52 4 1.5 . 0 24 3 0 0 . 9 3 3 7 8 3 . 8
5 2 7 4 . 5 4 0 1 2 6 6  . ' 7 29 4 1 7 . 3 29 3 1 2 . 6 6 2 3 0 5  . 6
5 4 6 5  . 4 2 4 1 2 8 4  .Ip 26 4 2 3 . 9 13 3 2 2 7 4 0 8 2 9 . 3
5 5 4 4 . 4 1 2 1 3 7 1  . 7 24 4 3 6 . 0 3 3 5 4 , 1 S 9 4 3 . 5
5 5 9 3 . 2 33 1 3 8 7  . 9 34 4 4 6 . 5 2 7 3 5 5 . 6 6 1 1 0 9 . 0
5 3 4 1 . 7 34 1 3 9 7 . 8 1 4 4 5 2 , 8 30 3 5 9 . 7 5 1 1 4 9 . 3
6 0 7 8  . 0 62 1 4 2 7 . '5 47 4 8 5 , 5 1 9 3 9 2 . 9 1 1 1 1 6 0 . 6
5 1 0 3 . 8 5 2 1 5 7 8 . 2 I 3 5 0 0 . 5 48 4 4 0 . 5 5 0 1 1 8 3 . 1
6 1 3 6 . 3 50 1 6 9 8 . 9 6 1 5 3 0 . 5 14 4 3 7 . 6 3 9 1 1 8 9 . 5
6 2 0 3  . 4 3 9 1 7 0 2  . tl 3 0 5 9 0  . 0 2 0 5 4 5 . 3 5 9 1 1 9 2 . 4
7 0 2 4  . 2 32 1 7 6 0 . 2 4 6 0 3 , 8 5 4 5 5 3 . 9 5 3 1 2 4 7 .  1
7 1 1 3 . 1 5 3 1 3 1 1  . 2 36 6 1 2 . 9 23 5 9 4 . 0 O -5 1 2 6 8  . 3
7 1 8 2 . 3 1 3 18  6 1 . ,7 25 6 2 1 . 6 28 6 0 8 . 4 5 7 1 2 7 4  . 5
7 1 8 8 . 7 1 1 1 8 9 0 . .9 6 0 6 8 0 . 6 6 1 6 2 0 . 9 O 1 3 3 1 . 1
7 3 2 0 . 8 2 1 9 4 1 . '8 1 2 6 8 4 . 6 26 6 5 3 ; 7 1 8 1 4 1 2 . 3
7 3 6 4  , 7 5 19 5 1 . 6 16 7 4 0 . 3 2 2 5 5 7 . 6 5 6 1 4 3 9  . 5
7 3 9 0 . 7 5 9 1 9 8 2 . 3 1 9 2 0 . 6 4 3 6 8 5 . 6 9 1 4 7 1 . 4
7 4 0 3 . 7 5 7 2 0 3 8  . '2 1 0 9 2 2  . 9 41 3 2 9  . 3 4 S 1 4 9 5 . 9
7 4 8 6 . 6 3 7 2 0 7 2 . 9 2 0 9 5 1 . 6 36 8 4 8  . 5 1 9 1 5 5 0 . 8
7 5 8 5 . S 45 2 2 1 7 . 4 3 9 8 3 . 0 6 0 S 9 6 . 5 4 5 1 6 2 2 . 0
7 7 3 6 . 7 4 8 2 2 5 3 . :1 4 3 9 9 5 . 6 1 6 9 8 1 . 7 29 1 6 2 3 . 3
8 1 3 5 . 5 19 2 3 6 8 . 4 28 1 0 8 0 . 4 49 1 2 0 9 9 1 4 1 7 9 1 . 4
8 2 4 2 . 3 7 2 4 0 9 . 9 41 1 1 3 9 . 5 25 1 2 1 2 . 0 2 7 1 3 2 3 . 6
8 3 0 3  . 9 29 2 4 8 1 . 3 55 1 1 9 2 . 0 3 8 1 2 6 6 . 7 46 1 8 6  1 . 5
8 7 6 4  . 6 2 7 2 5 5 2  . 7 4 2 1 2 4 2 . 0 1 0 1 3 9 9 . 8 6 1 2 0 1 6 . 0
S 7 8 7 . 3 1 4 2 8 3 0 . 9 2 2 1 3 2 9 . 0 1 1 4 0 5 . 7 54 2 0 5 3  . 2
9 0 4 9 . 5 5 4 2 3 3 9 . 3 3 8 1 7 0 2 . 1 35 1 5 1 1 . 4 26 2 2 9 6 . 5
9 0 8 0 . 5 6 1 2 9 9 6  . 5 4 9 1 9 4 9 . 2 55 1 5 9 5 . 3 2 3 2 4 5 5 . 0
9 8 8 2  . 2 23 3 1 3 7 . 9 1 5 2 1 1 2  2 42 1 8 1 4 . 4 60 2 7 5 9 . 2
9 9 5 6  . 1 26 3 3 8 0  . 9 35 2 4 0 0 . 1 1 7 1 9 2 7 . 5 3 7 2 8 2 5 . 4

1 0 6 9 4  . 9 36 3 7 0 5 . 6 4 4 2 4 4 9 . 1 44 1 9 5 4 . 1 ' 36 2 9 6 0 . 7
1 0 3 5 3  . 2 6 0 3 7 7 5  . 7 1 7 2 5 1 9 . 4 1 5 2 4 7 0 . 6 1 6 3 0 5 2 . 9
1 1 4 3 8 . 6 1 6 4 1 2 8 . 2 8 3 5 6 8 . 9 8 2 5 0 1 . 5 25 3 3 5 1 . 3
1 1 7 8 3 . 3 25 4 1 8 9  . 6 6 3 9 7 7  . 5 9 3 2 0 2 . 6 -7I 3 4 5 5 . 2
1 2 3 4 7 . 0 1 0 4 7 0 7 . 2 9 ' 4 2 4 7 . 9 6 3 2 6 0 . 1 1 0 3 6 1 5 . 0
1 2 5 7 4 . 2 1 4 7 3 0 . 8 5 6 4 5 8 4 . 7 5 6 3 5 9  1 . 3 1 3 7 8 7  . 1
1 3 4 5 7 . 7 55 5 3 7 7 . 2 4 6 5 4 3 3 . 0 46 4 4 2 7 . 7 55 4 1 6 4 . 0
1 3 7 4 2 . 5 4 2 5 6 1 2 . 6 3 7 7 1 1 3 . 1 37 5 0 7 8 . 0 4 2 4 2 S 8 . 1
1 5 7 7 1 . 3 1 5 7 0 2 8 . 0 7 7 3 9 7 . 9 y 6 8 5 5 . 0 1 5 5 5 4 4 . 7

i>'i



20
23
3 8
13
3 0
4 7
4 1
3 1
7 '3
4 9
4 4
21
5 8
5 1
1 7

3
4

3 5
4 0
2 4
3 3
3 4
6 2
1 2
P

5 2

5 0
3 9
3 2
1 3

6
5 3
1 1

5
2

5 7
5 9

9
4 8
5 6
4 5
1 9
2 9
r j  r j

5 4
1 4
46
6 1
3 3
26
3 6
6 0
3 7
1 6
2 5
1 0
1
7

5 5
4 2
1 5

4 3 4 4
1 1 1 . 9 3 8 9 0 . 5 1 8
1 2 7  . S 1 7 1 0 2 . 7 3 2
1 3 3 . 7 8 2 8 2 . 5 5 3
1 5 1 . 0 6 O T ASb* S*' itf ! J 5 0
1 5 3 . 4 9 3 5 3 .  7 9

2 5 3 . 5 4 3 4 0 2 . 3 2 9
2 6 4 . 9 4 9 4 1 4 . 0 5 4
2 9 2 . 3 5 6 5 6 9 .  1 2 3
3 0 2 . 7 2 3 5 9 1 . 3 6 2
3 1 9 . 3 20 5 9 5 . 2 '? <7W 1
4 0 2 . 3 4 1 6 5 3 .  1 5 7
4 1 7 . 7 4 6 7 2 3  . 1 4 8
4 2 7 . 3 3 5 7 3 2 . 3 3 9
4 5 9 . 0 1 3 8 5 4 . 3 5 9
4 9 7 . 6 2 2 3 6 4 . 0 3 6
5 0 5 . 5 3 0 8 7 9 . 2 5
6 0 9 . 9 4 7 1 1 3 3  . S 3 3
6 5 1 . 1 3 1 1 2  6 1 . 4 1 1
6 3 6 . 6 3 1 4 2 5 . 4 1 4
6 9 3  . 2 5 8 1 5 0 9  . S 1 9
7 2 7 . 3 3 7 1 5 1 9 . 5 4 0
7 6 9 . 4 3 1 1 5 2 3 . 9 6 0
7 3 0 . 4 5 1 1 5 3 7 . 4 5 1
7 3 4 . 0 4 1 6 4 2 . 4 2 6
3 5 0  . 2 7 1 6 9 5 . 7 6 1
9 0 1 . 0 4 0 1 9 5 4  . 1 5 2
9 5 8  . 0 24 1 9 6 3 . 0 5 8
9 9 5 . 5 1 9A. jLa 2 0 4 7 . 7 1 5

1 0 4 2 . 4 3 3 2 1 0 8 . 0 2 1
1 0 7 3 . 4 3 4 2 1 1 4 . 6 3 4
1 1 0 9 . 3 6 2 2 1 5 9 . 0 2 4
1 1 2 5 . 5 5 2 2 3 3 1  . 4 1
1 1 2 8  . 5 3 9 2 4 4 9  . 1 2 5
1 1 6 4 . 6 5 0 2 4 7 6 . 7 1 0
1 1 6 5 . 4 3 2 2 5 4 6 . 5 3 1
1 2 - 1 3 . 7 5 3 2 5 0 8 . 5 4
1 2 2 3 . 5 1 8 2 9 5 8 . 7 1 2
1 2 3 9 . 4 1 1 2 - 715  6 4 7
1 3 3 4 . 4 2 7 6 4 . 2 1 3
1 3 7 9 . 3 5 2 7 8 5  . 5 5 5
1 3 8 3 . 9 5 9 2 8  2 5 . 0 3 0
1 5 3 S . 5 5 7 2 8 9 6  . 5 4 2
1 5 9 8 . 3 4 5 3 1 0 2 . 3 3
1 6 7 5  . 9 4 8 3 1 0 8 .' 3 20
1 8 2 7 . 4 1 9 3 2 6 1 . 5 4 3
1 S 7 3 . 5 2 9 3 4 2 7 . 8 2 8
1 9 0 6 . 4 2 7 3 4 6 7 , 3 7 7.
2 0 0 0  . 9 5 4 3 8 2 6  . 3 15
2 0 9 5 . 6 1 4 3 8 4 6 . 7 4 1
2 3 2 5 . 9 6 1 4 0 2 3 . 6 3 3
2 5 9 6 . 6 2 3 4 1 6 0 . 7 4 9
2 6 61  . 8 2 6 4 4 5 3 . 0 3 5
2 9 5 9 .  1 3 6 4 7 9 2  . 1 4 4
2 9 6 4 .  9 6 0 4 9 2  1 . 6 1 7
3 0 2 7 . 4 1 6 5 3 0 7  .,7 P.
3 4 3 3 . 0 25 5 3 2 0 . 6 0
3 4 6 0 . 1 1 5 9 5 7 . 9 6
3 5 1 5 . 4 1 0 5 9 6 5  . 6 5 6
3 9  7 4 .  1 5 5 6 7 1 3 . 6 4 6
4 2 0 2 . 3 4 2 5 9 7 6 . 7 ■o y
5 3 9 7 . 2 15 8 5 4 5 . 8 7

4 6 4 7
9 5 6 1 4  6 . 5 3 1 3 3 . 5
6 6 16  1 . 4 3 0 9 3 . 1
8 3 7 2 3 4  . 3 1 3 1 1 7 . 6
0 9 2 9 3 . S SS 1 2 9 . 1
0 7 3 1 5 . 8 20 1 3  7 . 8
4 3 3 5 9 . 4 2 1 1 4 6 . 4
7 1 7 6 6 2 . 0 5 1 1 6 0 . 4
6 4 4 7 2 3 . 1 2 3 1 6 9 .-3
6 38 1 1 5 0 . 6 g 1 9  2 . 3
1 3 5 1 2 2 3  5 4 0 2 1 9 . 2
rj 4 9 1 2 4 9 . 3 3 4 2 2 6 2
9 4 1 1 8 6 1 . 5 3 3 2 4 3 . 0
8 4 3 1 9 0 6 . 4 4 3 2 5 3 . 5
4 2 8 1 9 3 3 . 4 5 2 2 7 9 . 4
6 20 2 0 0 1 . 7 2 4 2 7 9 . 7
1 22 2 2 0 5 . 2 4 2 8 0 . 0
5 3 0 2 6 6 6 . 9 5 2 2 8 7 . 1
7 1 3 2 7 8 6 . 2 4 1 2 3 8 . 0
5 4 7 3 0 5 3 . 2 1 2 33 4 . 4
4 3 3 0 7 0 . 0 -3 n 3 4 0 . 0
4 3 1 3 3 3 7 . 6 5 0 3 9 5 . 5
8 2 1 3 7 2 7  . 1 4 0 4 . 2
5 4 3 7 5 7 . 6 1 1 4 1 9 . 5
1 5 8 3 7 8 2 . 2 5 9 4 5 4 , 2
1 5 1 4 0 5 4 . 3 3 2 4 6 4 . 9
9 1 2 4 1 3 1 . 8 5 7 4 7 1 . 3
0 2 4 4 2 2 2 . 3 3 9 4 3 5 . 5
7 3 4 4 4 0 0  , 5 1 3 5 3 5 . 1
0 4 0 4 4 2 7 . 7 2 5 3 5 . 3
2 4 6 6 1 , 1 5 3 5 4 0 . 6
2 5 2 4 6 6 7 . 3 4 9 6 2 0 . 2
1 6 2 4 7 0 0 . 8 4 3 6 4 2 . 6
6 5 0 5 3 2 3 . 4 3 3 6 4 7 . 9
3 3 9 5 4 3 8 . 0 4 5 7 1 9 . 6
0 1 1 5 5 0 1 , 0 1 9 7 3 9 . 6
r> 5 5 5 1 7 . 7 2 9 7 6 1 , 2
8 3 2 5 5 5 1 , 3 3 5 3 2 9 . 7
6 5 3 5 5 7 3 . 3 o ni.' t 8 4  1 . 3
4 5 9 5 5 7 9 . 5 1 4 9 2 2 . 7
S 5 7 5 7 1 6  , 6 5 4 1 0 1 4 . 6
3 18 5 7 2 5 . 7 6 1 1 0 9 6 . 5
5 'i 5 8 1 5 . 8 1 7 1 1 0 0 . 6
3 4 8 6 15  4 , 6 4 4 1 1 3 3 . 3
1 4 5 6 2 9 0 . 4 2 6 1 2 1 9 . 6
9 1 9 6 4 4 5 , 3 2 3 1 2 3 3 . 9
3 2 9 6 4 9 6 . 5 6 0 1 6 1 8 . 0
5 2 7 6 3 1 9 . 6 3 6 1 6 5 3 . 4
1 1 4 7 0 0 4 . 5 S 1 6 7 5 . 6
0 5 4 7 2 9 1 . 1 1 6 1 7 5 7 . 7
4 6 1 7 2 9 9 . 7 2 5 1 9 7 4 . 5
9 7 -t.A' 7 3 5 6 . 1 6 2 0 2 0 . 1
S 2 6 7 9 9 0 . S 9 2 2 3 7 . 5
3 6 0 8 5 8 4 . 6 1 0 2 2 5 4  . 0
0 3 6 8 7 0 3 . 5 1 2 3 0 8 . 7
2 1 6 9 2 4 1 . 7 5 6 2 3 3 2. 2
7 2 5 9 5 4 2 . 6 5 5 2 5 6 7 . 6
4 1 0 1 0 1 3 0 , 7 4 2 2 7 7 4 . 9
4 1 1 0 3 0 9 . 3 4 6 3 0 5 3 . 2
4 5 5 1 1 1 1 4 . 7 1 5 3 6 9 9 . 3
5 4 2 1 1 4 4 2 . 2 3 7 4 3 6 2 .  1
3 1 5 1 3 2 3 9  5 7 5 0 9 2 . 5

4 5
7 0
7 4
7 8
8 0

1.2 4
1 2  6
1 3 7
1 7 9
18 9
1 9 6
19 9
2 1 2
2 14
2 1 6
2 17
2 3 2
2 4  2
2 5  0
2 5 2
2 5 7
2 6  7
2 3 6
3 0  2
3 3 2
3 4 2
3 9 9
4 28
4 2 9
4 3  1
4 3 3
4 3 2
5 3 5
5 4 4
5 5 7
5 6 7
6 0  2
6 7 0
7 1 9
7 6  2
7 6 7
8 2 9
9 3  1

1 0 5  2
1 2 6 4
1 3 3  3
1 4 3 0
1 4 3 6
1 4 5 4
16 2 3
2 2 1 7
2 2 5  2
2 7 5 2
3 1 0 2
3 1 6 3
4 0 3  1
4 3 3 3
4 3 4 7
5 2 7 4
6 2 9 0
3 1 3  5
9 1 2  1



35
2 2
28
38
2 0
41
4 3
8

17
44
3 0

3
1 3
4 7

6
3 1

4
9

2 1
5 8
5 6
1 2
24
34
5 1
40
4 0
5 2
62
3 3
5 0
1 1
5 9

5
57
5 3
3 2
3 9

n

I S
37
29
4 5
4 9
19
1 4
6 1
9 n

7

54
2 3
2 6
60
36
1 6
25
10

1
5 5
42
1 5

4 9 5 0 5 1 5 2 5 3
1 3 1 . 3 3 2- 5 9 . 2 5 8 6 9 . 2 3 4 4 8  . 9 ■5w - 4 6 . 5
1 9 4 . 3 ' 1 3 5 4 . 3 4 0 7 5 . 0 5 9 5 . 0 4 5 7 8  . S
2. 3 5 . 4 4 5 8 0 . 0 31 3 9 . 8 6 2 10  9 . 4 'i 8 4 . 1
2 4 3 . 6 6 2 9 1 . 1 5 0 1 1 1 . 7 3 3 1 1 3 . 7 5 0 1 0  2 . 3
2 7 2 . 9 5 7 9 5 . 0 2 1 1 1 6 . 9 5 9 12 3 . 2 6 2 1 3 5  3
2 7 6 . 2 4 0 1 0 0 . 1 3 3 1 3 0 . 5 5 7 1 3 8 . 9 1 8 14  1 . 7
3 1 9 . 3 1 0  0 . 4 6 2 1 4  8 . 4 24 1 3 9 . 5 2 9 1 6 7 . 5
3 6 5 . 5 5 3 1 0  2 . 3 3 2 1 5 3 . 3 1 2 1 4 4 . 3 3 9 1 7 0 . 5
4 0 5 . 5 3 3 10  4 . 5 4 7 1 6 0 . 4 1 1 1 5 0 . 0 3 3 1 7 5 . 3
4 1 4 . 0 5 1 1 1 1 . 7 1 8 1 6 9 . 5 4 0 1 7 9 . 6 5 9 .13 1 . 9
4 4 0 . 3 5 9 1 1 5 . 1 1 3 1 8 0 . 9 21 2 0 6 . 5 4 0 19  3 . 4
5 1 3 . 5 ■5 1 2 7 . 2 3 9 2 0 9 . 3 5 0 2 1 4 . S 1 1 2 0 4 . 5
5 7 6 . 0 1 1 14  1 . 8 5 3 2 2 9 . 6 31 2 3 0 . 1 5 7 2 0 9 . 5
6 2 0 . 2 2 9 1 5 4 . 4 2 2 3 0 . 4 2 9 2 5 7 . 9 2 7 2 2 4  . 6
7 6 3 . 1 3 9 18  1 . 0 3 4 2 3 3 2 5 8 2 7 1 . 2 5 1 2 2 9 . 6
7 6 7 . 2 4 3 1 3 3 . 1 4 2 3 3 . 9 5 1 2 7 5 . 4 5 2 4 3 . 3
7 9 4 . 5 5 8 1 9 0 . 5 3 0 2 3 8 . 3 47 2 3 7 . 1 1 9 2 4 5 . 0
8 3 7 . 6 21 2 1 0 . 1 1 1 2 6 3 . 5 4 2 9 9 . 2 5 4 2 7 7 . 7
8 3 9 . 6 5 2 2 1 4 . 5 5 2 71 . 7 3 3 0 1 . 2 1 4 3 0 4 . 0
9 5 4 . 9 3 4 2 1 4 . 6 5 2 2 7 5 . 4 1 4 3 0 6 . 1 5 8 3 2 0 . 4
8 7 5 . 8 5 4 2.3 7 . 9 5 9 2 8 0 . 9 2 3 0 8 . 8 2 3 3 3 4  . 3
9 6 4 . 7 2 7 2 4 5 . 9 5 7 2 S 2 . 2 3 2 3 3 3 . 9 4 8 3 3 6  . 1

1 0 1 5 . 4 1 9 2 3 6 . 6 2 4 2 8 7 7 5 3 3 4 5 . 7 2 1 3 3  9 . 3
1 0 7 8 .  1 2 4 2 9 2 . 5 4 5 3 0 2 . 5 4 3 3 4 6 . 4 3 4 3 4 1 . 2
1 0 8 6 . 1 3 1 2 9 3 . 6 1 2 3 5 1 . 3 45 3 9 9 . 9 5 2 3 4 5 . 7
1 2 0 9 . 9 2 3 2 9 5 . 3 4 3 3 8 0 . 3 1 3 4 0 6 . 9 24 3 5 3 . 7
1 2 4 9 . 3 14 3 0  3 . 9 3 4 2 4 . 8 30 4 0 7 . 0 6 1 3 3 7 . 5
1 2 3 7 . 0 4 3 4 3 . 5 2 0 4 2 7 . 8 3 9 4 1 6 . 0 2 6 4 0 3 . 2
1 2 9 1  . 5 6 1 3 7 7 . 7 2 9 4 5 0 . 7 1 9 4 3 0 .  8 4 4 1 3 . 8
1 3 0 3  . 8 1 2 3 7 9  2 2 7 4 5 1 . 5 5 1 4 4 1 . 0 3 1 4 1 8 . 8
1 6 6 4 . 5 4 7 3 9 5 . 5 i 9 4 5 5 . 7 2 7 5 0 7 . 0 6 0 4 3 8 . 5
1 6 9 1 . 1 2 6 4 4 0 . 3 4 3 4 5 9 . 0 54 5 1 6 . S 3 6 ‘ 4 3 9 . 0
1 7 2 2 7 3 6 4 6 2 . 3 2 8 4 9 9 . 4 1 3 5 2 7 . 6 1 3 5 3 0 . 2
1 7 6 0 . 5 1 3 4 9 5 . 9 54 5 7 0 . 7 2 6 5 8 2 . 5 4 7 ' 5 4 0 . 6
1 7 3 9 . 5 6 0 5 2 1 . 2 •j n 5 9 8 . 7 2 0 6 2 4 .  1 1 6 5 5 2 5
1 S 1 4 . 0 3 0 5 3 3 . 0 1 4 5 4 3 .  1 2-3 7 0 6 . 4 1 2 5 31  . 6
1 3 4 9 . 4 3 6 2 1 . 6 2 3 6 5 6 . 3 2 2 7 1 9 . 9 3 0 5 9 1 . 0
1 9 4 9 . 2 1 6 5 5 5 . 4 4 1 7 2 1 . 3 2 3 7 4 9 . 4 2 5 6 8 0 . 9
1 9 6 3 . 6 2 5 8 1 3 . 8 6 1 7 4 6 . 5 4 1 7 7 9 . 3 1 0 7 7 1 . 2
2 0 3 6 . 3 2 0 8 5 0 . 5 2 3 S 3 5 . 6 6 0 3 2 0 . 0 1 7 8 S . 9
2 1 2 - 4 . 6 1 0 3 8 9 . 6 3 6 9 2 7 . 9 4 3 9 91  . 0 3 8 7 0 .  8
2 1 9 6 .  1 1 3 9 5  . 4 3 8 9 3 9  . 7 1 6 9 8 1  . 9 2 0 9 3 8 . 7
2 2 5 2 . 9 2 8 9 5 3 . 9 6 0 1 0 3 7 . 0 3 6 1 0 0 6 . 5 5 5 1 0 7 5 . 6
2 2 3 7  . 1 4 3 9 5 3 . 0 4 9 1 0 3 6 . 1 4 9 1 2 S 7 0 4 3 1 1 2 6 . 5
2 4 8 7 7 'f 9 6 2 . 3 1 6 1 1 9 1 . 3 1 0 1 3 3 6 . 5 2 8 1 1 4 9 . 3
2 5 2 5 . 2 5 5 1 1 0 3 . 0 2 5 1 2 7 5 . 1 2 5 1 3 S 5 . 3 4 2 1 1 7 3 . 6
2 6 5 0  . 1 4 1 1 1 8 3 - 1 3 5 14  9 7 .  1 3 5 1 4 2 5 . 0 2 2 1 1 8 2 . 2
2 6 7 3 . 1 4 2 1 2 9 3 . 0 1 1 5 0  1 . 7 1 1 4 7 3  . S 4 1 1 2 4 7 . 1
3 7 2 8 . 7 4 9 1 6 6 4  . 5 1 0 1 5 1 9 . 3 3 8 1 5 7 8 . 2 3 8 1 8 1 1 . 2
2 8 0 9 . 9 3 3 1 5 9 8 . 9 4 4 1 5 3 7  . 4 5 5 1 5 9 6 . 8 4 9 1 8 1 4 . 0
3 1 4 0 . 0 1 5 1 8  7 5 .  3 1 7 1 6 7 4 . 3 4 2 1 6 9 8 . 9 1 5 1 8 6 3 . 6
3 2 5 5 , 4 3 5 2 0 9 3 . 1 5 5 1 S 1 5 . 3 1 7 2 2 5 0 . 7 3 5 2 2 3 9  . 2
3 5 6 5 . 9 4 4 2 4 7 6 , 7 4 2 2 0 2 0 . 5 1 5 2 3 3 0 . 7 4 4 2 6 0 3 . 5
3 7 4 2  . 1 1 7 2 5 5 4 . 7 3 2 3 3 5 . 4 4 4 2 3 3 1 . 4 1 7 2 6 2 9 . 9
3 9 5 4 . 7 8 3 2 7 2  . 1 1 5 2 8 1 8 . 6 8 2 8 3 3 . 0 8 3 5  0 3  . 2
4 3 9 8 . 7 6 3 9 3 7 . 0 6 2 3 3 5 . 2 6 3 4 3 1 . 3 9 4 2 4 6 . 3
4 6 1 5 . 3 9 4 0 1 9 . 8 g 2 9 0 4 .  1 9 3 7 3 2 . 9 6 4 2 5 2 . 6
4 7 7 3  . 3 5 6 4 3 5 0 . 3 56 3 2 4 7 . 9 5 6 3 7 7 8  . 1 5 6 4 7 4 0  . 7
5 2 8 3 . 3 4 6 5 3 2 3 . 4 4 6 4 0 5 4 . 3 4 6 4 6 6 7 . 3 4 6 5 5 7 8 . 3
5 5 0 6 . 0 3 7 7 0 2 4 . 2 3 7 5 5 9 3 . 2 3 7 6 1 0 3 , S 3 7 7 3 9 0 . 7
6 6 9 5 . 9 7 7 9 7 6 . 8 ■7 6 3 4 7 . 6 7 7 1 9 2 . 4 7 3 2 3 1 . 6



5 5 5 6 5 7 5 5 5 9 5 0

4 2 7 8 . 7 6 1 2  8 . 9 1 1 3 4 . 6 5 1 5 9 . 2 5 3 3 . 1 1 0 9 3 . 4

1 1 2 4 . 6 4 6 1 4 6 . 5 5 9 3 9 . 4 4 0 9 7 . 9 5 7 3 9 . 4 1 5 1 1 5 . 4

1 0 1 3 7 . 4 8 2 0 0 . 8 5 5 3 . 9 2 1 1 0 8 . 4 1 1 4 7 , 3 3 6 1 4 3 . 8

1 6 1 5 6 . 9 9 2 3 3  . 4 2 9 3 4  . S 31 1 1 0 . 5 2 9 9 3 . 1 5 4 1 4 9 . 2

1 5 1 7 7 . 7 3 7 4 1 4 . 3 5 0 9 5 . 0 4 7 1 2  9 . 1 5 0 1 1 5 . 1 1 1 6  5 . 9

2 5 2 5 5 . 7 4 4 5 6 9 . 1 3 4 1 1 9 . 4 4 1 4 7 . 4 5 2 1 2  3 . 2 5 1 1 7 5 . 0

6 0 2 8 8 . 3 1 7 5 7 6 . 4 3 1 2 5 . 1 3 4 14 9 .  1 4 0 1 2  8 . 4 2 3 1 8  0 . 6

3 6 2 9 3 . 7 7 7 4 3  . 9 3 3 1 2 S . 0 6 2 1 6 9 . 0 3 4 1 2  9 . 6 1 4 1 8 2 . 1

2 6 3 5 7 . 3 3 8 3 4 4 . 9 1 4 1 3 7 . 3 3 3 1 7 1 . 7 6 2 15 1 . 9 2 9 2 1 2 . 3
2 3 3 6 1 . 5 4 9 3 7 5 . 3 6 2 1 3 8 . 3 1 3 1 7 4 . 2 n r1 1 5 7 . 9 2 6 2 2 4 . 9
5 4 5 0 3 . 7 3 5 8 8 2 . 9 5 2 13 8 . 9 5 0 1 9 0 . 5 16  5 . 3 4 5 2 8 6 . 8

14 6 3 0 . 9 2 8 1 3 7 7 . 5 3 2 16 0 . 4 3 0 2 1 5 . 7 1 4 1 7 0 . 3 5 5 2 8 S . 3
2 7 6 4 4 . 1 4 3 1 3 7 9 , 8 4 0 1 7 5 . 7 1 2 r> 3 3 1 7 3 . 1 4 2 3 1 2 . 3
5 1 6 4 9 . 3 4 1 1 4 3 9 . 5 6 1 1 9 0 . 6 2 4 2 3 7 . 3 5 3 1 8  1 . 9 25 3 4 8 . 2
2 9 7 3 3 . 4 20 1 4 9 4 . 3 4 5 19  9 . 2 1 1 2 6 0 , 4 4 5 2 1 6 . 4 T 4 1 8 . 2
4 5 7 6 7  . S 22 1 5 3 7 . 0 5 3 2 0 9  . 5 3 2 2 6 3 . 3 2 7 2 4 7 . 9 27 4 2 4 . 6
1 9 8 1 5 . 1 3 0 2 0 8 4 . 8 1 8 2 1 8 . 4 3 2 6 5 . 2 1 8 2 7 1 . 3 5 3 4 3 8 . 5

2 9 2 0 . 0 1 3 2 1 9 3 . 4 4 8 2 2 4 . 2 5 2 3 7 1 2 1 9 2 7 5 . 9 5 7 4 5 1 . 8

4 3 9 2 2 . 8 3 2 3 3 0 . 9 5 4 2 3 3  . 9 5 7 2 7 2 C 6 1 2 8 0 . 9 1 9 4 8 5 , 2
5 7 9 7 3 . 5 4 7 2 3 3 2 . 2 24 2 4 7 . 6 5 9 2 8 1 . 2 5 1 2 8 0 . 9 3 2 4 9 9 .  1
I S 9 8 2 . 6 3 1 2 6 3  1 . 6 1 2 2 6 4 . 3 5 3 0 0 . 4 5 8 2 8 1 . 2 5 9 5 0 6 . 6
3 2 1 0 1 5 . 9 2 1 2 9 0 7 . 9 2 7 2 6 6 , 9 1 8 3 1 5 . 0 1 2 2 9 1 . 7 4 8 5 1 0 . 3
5 9 1 0 5 5 . 9 5 8 2 9  6 4 , 3 5 8 2 7 2 . 0 5 3 3 2 0 . 4 24 3 0 0 . 5 5 0 5 2 1 . 2

5 10 6 8 . 7 4 2 9 9 2 . 6 1 9 2 7 9 . 5 -i ^  ̂7 2 2 6 3 0 9 . 3 1 8 5 2 7 . 1
6 2 1 0 7 5 . 6 1 2 3 2 2 3 . 5 5 1 8 8 2 2 2 8 3 6 5  . 0 5 4 3 4  1 .,7 1 1 5 3 0 . 3
1 1 1 0 S 0 . 4 5 1 3 2 4 7 . 9 26 2 9 1 . 8  ̂ '■> 3 6 7 . 3 4 3 3 4 1 . 7 5 5 6 2 .  2
5 0 1 1 0 3 . 0 2 4 3 4 0 0 . 9 2 3 2 9  9 . 3 2 0 3 8 0  . 8 3 9 3 4 4 . 7 1 5 6 1 3 . 7
3 9 1 1 9 2 . 0 3 4 3 5 1 9 . 0 3 9 3 1 0 . 6 3 9 3 3 9 . 4 4 3 5 0 ,  4 6 2 5 2 8 . 0
6 2 1 4 4 7 . 7 4 0 3 5 9 1 . 3 2 1 3 1 3 . 5 4 3 4 2 7 3 2 1 3 5 7 . 8 3 9 6 3 0 . 6
3 3 1 4 5 3 . 3 5 2 3 7 7 3 . 1 4 3 8 7 . 6 4 5 4 2 8 . 0 3 1 3 7 7 0 3:3 6 9 3 .  1
4 0 1 5 9 5 . 3 3 3 3 7 8 5 . 4 3 1 3 9 8 . 6 2 9 4 6 9 . 3 2 3 3 9 0 . 3 5 7 8 2 0 . 0
5 2 1 5 9 6 . 3 6 2 3 S 2 u . S 6 0 4 5  1 . S 48 5 1 1 , 7 4 7 4 5 4 . 2 3 4 8 8 0 . 6
3 4 1 7 0 7 . 0 5 0 4 3 5 0 . 3 4 7 4 7 1 . 3 4 1 5 9 8 . 6 6 0 5 0 6 . 5 4 0 8 9 6 . 5
5 1 1 3 1 5 . 3 5 4 5 5 6 . 5 1 6 5 1 2 . 1 1 9 6 1 6 . 5 7 5 1 2 . 4 2 4 9 0 8 . 1
2 4 1 9 1 2 , 7 1 1 4 5 7 6 . 2 i-i 5 5 0 . 4 2 7 6 3 3 . 9 16 5 3 7 . 8 5 1 1 0 3 7 . 0
5 8 2 0 1 3 . 6 3 9 4 5 S 4 . 7 3 6 5 5 7 . 9 1 4 5 7 0 . 5 3 6 6 1 4 . 9 2 1 1 0 9 8 . 3
1 2 2 0 9 4 . 8 5 9 4 6 4 2 . 1 3 0 6 7 6  . 5 5 4 7 1 4 . 0 3 0 5 6 4 . 0 1 2 1 1 4 6 . 3
2 1 2 0 9 6 . 2 4 6 7  1 . 4 13 7 1 3 . 9 6 1 7 5 5 . 1 1 3 6 8 3 . 0 5 8 1 1 5 3 . 0

4 2 2 5 5 . 7 5 7 4 6 9 8 . 0 2 5 8 1 2 . 4 "  3 7 7 3 , 9 25 9 0 0 . 5 4 1 2 7 g c
3 1 2 3 0 5 . 7 1 S 4 7 3  1 . 5 1 0 8 1 4 . 3 4 9 5 5  4 . 9 1 0 9 1 5 . 3 3 1 1 4 0 2 . 4
4 7 2 5 6 7 . 6 5 3 4 7 4 0 . 7 1 9 0 6 . 6 3 8 9 2 0 . 5 20 9 6 2 . 8 4 7 1 6 1 8 . 0
1 3 2 3 6 9 ,  1 2 4 8 9 8 , 7 5 5 9 7 3 . 6 2 6 9 6 9 . 2 1 9 9 3 . 6 3 0 1 7 5 8 . 0

3 2- 921 2 4 3 5 0 4 5 . 8 r> 1 0 2 1 , 8 36 1 1 3  2- 4 2 2 1 0 1 6 , 5 1 3 1 7 7 6 , 5
3 0 2 9 6 3  . 2 4 5 5 2 7 4 . 4 2 0 1 0 2 4 . 5 6 0 1 1 5 3 . 0 2 3 1 0 2 6 . 0 3 1 3 4 1 . 9
2 C 3 7 2 6 . 7 2 9 5 4 5 4 . 8 2 8 1 0 6 5 . 2 3 5 1 1 9 8 . 8 5 5 1 0 5 6 . 9 20 2 4 3 4 , 3
22 3 3 5 9 . 9 1 9 5 5 1 3 . 0 4 2 1 1 1 5 . 6 1 6 1 3 2 4 .  1 4 1 1 1 9 2 . 4 2 2 2 4 5 4 . 9
2 8 3 8 8  1 . 5 2 7 5 3 6 2 . 0 4 3 1 2 1 3 . 7 4 4 1 5 0 9 . 8 4 2 1 2 0 1  . 7 2 8 2 6 1 6 . 9
4 3 3 9 7 4  . 1 1 4 5 9 2 9 . 7 4 1 1 2 7 4 . 5 2 5 j  5 1 5  7 4 3 1 2 2 3 , 5 4 3 2 5 6 1 , 8
4 1 4 1 6 4 , 0 5 4 6 1 4 6 . 5 1 5 1 6 1 6 , 2 1 7 1 5 6 3 , 8 1 5 1 7 1 4 . 7 4 1 2 7 5 9 . 2
4 9 5 2 3 3 . 3 6 1 6 17  1 , 9 4 9 1 7 8 9  . 5 1 0 1 7 1 9 . 6 4 9 1 7 2 2 . 7 4 9 3 5 5 5 . 9
3 3 5 3 7 7 . 2 2 3 6 6 5 9 . 1 3 8 2 0 3 8 . 2 1 7 5 6 . 0 3 5 1 9 6 5 . 0 3 8 3 7 7 5 , 7
3 5 5 3 0 9 . 7 2 5 6 8 9 6 , 5 3 5 2 0 7 6 . 6 5 5 2 0 1 3 . 6 3 8 1 9 8 2 . 3 3 5 4 0 7 0 . 8
44 6 7 1 3 . 6 3 6 7 4 7 3 . 6 4 4 2 8 9 6 . 5 e 2 0 7 5 . 6 1 7 2 7 5 2 . 6 4 4 4 9  2 1 . 6
17 6 7 5 2 .  3 6 0 7 4 3 0  . 9 1 7 2 9 0 2 . 4 42 2 2 5 7 . 3 4 4 2 8 2 5 . 0 1 7 4 9 9 4 . 8

8 3 0 6 2 . 4 1 5 8 0 7 6 . 5 3 3 5 9 1 . 9 9 2 6 7 7 . 2 g 3 4 9 6 . 5 8 5 9 2 2 . 9
6 9 0 5 9  . S 2 5 S3  8 6 . 7 6 4 3 0 9 . 5 6 2 6 8 1 . 3 6 4 2 4 0 . 0 5 6 9 5 5  , 0o 9 18  6 . 1 1 0 88  8 4  :_B g 4 4 8 3 , 3 5 6 2 0 6 4 . 3 g 4 3 1 9 . 7 g 7 0 9 2 . 5

5 5 9 5 9 9 . 5 1 9 0 2 1 . 1 5 6 4 6 9 3 . 0 1 5 3 0 1 6 . 1 5 6 4 6 4 2  . 1 5 6 7 4 3 0 . 9
4 6 1 1 1 1 4 . 7 5 5 9 6 9 9 . 5 4 6 5 7 1 6 . 6 4 5 3 7 8 2 2 4 5 5 5 7 9 . 5 4 6 3 6 3 4 . 6
3 7 1 3 4 5 7 . 7 4 2 1 0 0 9 2 . 2 3 7 7 4 0 3 . 7 3 17 5 2 7 4 , 5 3 7 7 3  2 0 . S 3 7 1 0 6 9 4 . 9

f 1 4 7 5 0 . 6 1 5 1 1 7 0 0 . 6 •7 3 4 7 5 . 4 7 5 049. 2 7 3 3 0 7 . 5 n 1 1 9 8 6 . 3



1 4
29
54
6 0
5 7
26
i 1
o oI r

59
1 6

5
45
33
1 9
50
43
5 2
5 3
10
27
32
34
36
5 2
2 4
1 S
39
1

25
1 2
40
42
5 5
2 1
5 1
5 3

4
3 1
1 S
47

O•v
3 0
1 3
2 2
20
28
4 3
4 1
49
3 3
35
4 4
1 7

3
6
9

5 6
4 6
37

7

51 5 2
6 7 . 3 3 3 3 4 . 0

14  1 . 0 2 1 3 2 . 9
15  4 . 8 2 4 3 9 . 9
1 7 5 . 0 SO 9 1 . 1
1 9 0 . 6 5 2 1 0  9 . 4
2 1 1 . 9 3 4 1 1 1 . 1
2 2 4 . 5 5 3 1 3 5 . 3
2 4 7  . 3 5 7 1 3 S . 3
2 5 4 2 5 1 1 4 3 . 4
2 3 0 . 9 5 9 15  1 . 9
2 8 0 . 9 4 0 1 5 3 . 9
3 1 3 . 8 5 1 6 0 . 4
3 4 2 . 1 3 2 1 6 3 . 1
3 7 3 . 3 1 i • 1 6 5 . 9
3 7 7 . 6 5 8 1 6 9 . 0
3 7 7 7 1 7 1 . 1
3 3 2 . 9 29 1 8 6 . 4
3 3 6  . 7 4 5 1 S 9 . 6
3 8 7 . 5 1 3 2 0 3 . 3
3 9 7 . 7 3 1 2 0 7  . 6
4 0 3 . 9 4 3 2 3 7 . 7
4 0 7  . 6 3 9 2 4 2 . 1
4 3 1 . 3 1 2 2 4 3  . 3
4 3 9 . 2 4 2 5 1 . 4
4 4 1 . 0 4 7 2 7 9 . 4
4 5 7 . 9 14 2 9 0 . 7
4 7 8 . 5 3 0 3 0 9 . 6
5 3 0 . 5 5 4 3 3 7 . 4
5 5 6 . 2 1 3 3 5 9 . 5
5 7 1 , 4 1 9 3 6 3 . 9
5 8 5 . 8 6 1 3 3 6  . 7
6 2 0 . 9 27 4 3  5 . .7
6 3 3 . 6 3 4 6 5 . 3
6 4 9 . 3 2 3 5 4 4 . 5
7 0 7  . 4 2 6 5 7 4 . 4
7 4 6 . 5 2 0 6 0 9 . 5
7 5 5  . 1 6 0 6 2 8 . 0
7 3 0 . 0 2 2 7 1 4 . 2
9 4 6  . 4 2 8 7 2 8 . 1

1 0 5 9 . 1 3 6 7 3 2 . 5
1 0 9 5 . 5 4 3 7 8 0 . 4
1 1 5 8 , 4 4 1 8 0 5 . 6
1 2 3 3  . 1 1 6 3 6 4  . 0
1 3 3 7 , 2 1 0 1 0 3 8 . 0
1 7 0 3  . 1 2 5 1 1 2 1 . 6
1 3 0 5 . 1 1 1 1 3  1 . 8
1 3 7 6 . 6 ' 4 9 1 2  9 1 . 5
2 0 0 0  . 9 3 3 1 4 2 7 . 5
2 0 1 5 . 0 5 5 1 4 4 7 . 7
2 6 5 0  . 1 4 2 1 5 6 3 . 8
2 9 9 6 . 5 3 5 1 6 2 8 . 5
3 0 0 2 . 5 4 4 2 1 5 9 . 0
4 0 2 3 . 6 1 7 3 3 3 3 . 0
4 1 0 0 . 8 1 S 2 2 6 5 . 2
4 8 2 4  . 4 8 2 8 0 0 . 6
5 6 7 3  . S 6 3 4 5 5  . 1
6 0 0 4 . 6 9 3 6 5 8 . 6
6 17  1 , 9 5 6 3 8 2 6  . 8
7 2 9 9 . 7 4 6 4 7 0 0 . 8
9 0 4 9 . 5 3 7 6 2 0 3 . 4

1 0 3 3 4 . 1 n 7 2 2 5 . 0



AFENDIX 13
COMPUTER PROGRAMMES ( B A S I C )  USED FOR THE A N A L Y S I S

T h e  c o m p u t e r  p r o g r a m m e s  a p p e n d e d  h e r e  a r e  s p e c i f i 
c a l l y  w r i t t e n  f o r  t h e  a n a l y s i s  o f  t h e  p r e s e n t  
s t u d y  u s i n g  V e r s a - l W S  s y s t e m  i n s t a l l e d  a t  t h e  
C o l l e g e  o f  V e t e r i n a r y  a n d  A n i m a l  S c i e n c e s ,  
M a n n u  t h y .

T h e  f i r s t  p r o g r a m  -  P r o g r a m  f o r  A n a l y s i s  o f  D i s p e 
r s i o n  -  w i l l  s p l i t  t h e  t o t a l  d i s p e r s i o n  i n t o  c o m -  
p o n o e n t s  a n d  t h e  ' w i t h i n '  a n d  ' b e t w e e n '  d i s p e r 
s i o n s  v,-i 1 1 s t o r e  i n  f i l e s  " E R O R C Q V "  a n d  " B E T C O V "  
r e s p e c t i v e l y , .  T h e  v a r i e t y  m e a n s  w i l l  s a v e  i n  t h e  
f i l e  " V T Y M E A N S " .  F u r t h e r  t h e  g e n o t y p i c  c o v a r i a n 
c e s  c a n  a l s o  b e  e s t i m a t e d  a n d  s t o r e d  i n  t h e  f i l e  
" G E N O C O V " .

T h e  s e c o n d  p r o g r a m  i s  i n t e n d e d  f o r  w i t h d r a w i n g  t h e  
r o w s  a n d  c o l u m n s  o f  a s y m m e t r i c  m a t r i x .  T h e  t h i r d  
p r o g r a m  c a n  b e  u s e d  f o r  e i t h e r  P r i n c i p a l  C o m p o n e n t  
A n a l y s i s  o r  P r i n c i p a l  F a c t o r  A n a l y s i s .  Wh e n  t h e  
p r o g r a m  i s  ' r u n '  f o r  P F A ,  i t  c a n  b e  s t o p p e d  a t  a n y  
s t a g e  o f  t h e  i t e r a t i o n ;  t h e  ' r e d u c e d  c o r r e l a t i o n  
ma i r i x '  o b t a i n e d  f o r  t h e  p r e v i o u s  i t e r a t i o n  w i l l  
b e  s t o r e d  i n  ' C URRENT' .  T h e  r e m a i n i n g  i t e r a t i o n s  
c a n  b e  c a r r i e d  o u t  b y  i n p u t i n g  " C U R R E N T " ,  w h e n  t h e  
m a c h i n e  a s k s  " F A  CORRLN MA T RI X  F I L E  N AME " .

T h e  D - s q u a r e  v a l u e s  a r e  c o m p u t e d  b y  t h e  e x e c u t i o n  
o f  t h r e e  p r o g r a m m e s  -  P r o g r a m  4 ,  5 ,  a n d  6 . T h e
p r o g r a m  7 w a s  u s e d  f o r  i n v e r t i n g  t h e  ' V - m a t r i x ' .
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5 HEM P ROGRAM . FOR A N A L Y S I S  OF  D I S P E R S I O N
1 0  D I M X < 3 0 , 2 0 0  > , S < 3 0 >  , R < 3 0  , 3> , Y< 3 0 , 7 0 )  , T < 3 0  , 3 0  >
2 0  D I M D ( 3 0 , 3 0 )  , B ( 3 0  , 3 0 )  , W < 3 0 , 3 0 )
3 0  I N P U T  " N O  OF VAR I A E L E S " ; P
4 0  I N P U T  " N O  OF T R E A T M E N T S V
5 0  I N P U T  " N O  OF R E P L I  C A T I O N S " ; Q
6 0  I N P U T  " D A T A  F I L E  N A M E " ; F5
/ O  I N P U T  " T I T L E " ; TS
3 0  F OR 1 = 1  TO P
9 0  S ( I > =0
1 0 0  FOR J = 1  TO Q
1 1 0  R < I , J > = 0
1 2 0  NE X T  J : N E X T  I
1 3 0  O P E N  " I " , # 1  , F 5
1 4 0  A = V * Q
1 5 0  FOR 1 = 1  TO P
1 6 0  C = 0
1 7 0  L = 0
1 8 0  B= 0
1 9 0  FOR J = 1  TO A 
2 0 0  I N P U T  # 1 , X ( I , J )
2 1 0  C = C + 1
2 2 0  SC I ) = S (  I ) + X ( I , J )
2 3 0  R < I , C ) o R ( I , C ) + X < I , J )
2 4 0  B = B + X < I , J )
2 5 0  I F  C = Q THEN 2 7 0
2 6 0  GOTO 3 1 0
2 7 0  C = 0
2 3 0  L = L+ 1
2 9 0  Y ( I , L ) = B
3 0 0  B = 0
3 1 0  NE X T  J
3 2 0  NE X T  I
3 3 0  FOR 1 = 1  T O P
3 4 0  F OR J = I  TO P
3 5 0  T ( I , J ) = 0 : B C I , J ) = 0 : D ( I , J > = 0  
3 6 0  FOR K = 1 TO A
3 7 0  T < I , J ) = T < I , J ) + X C I , K > * X < J , K>
3 3 0  N E X T  K
3 9 0  FOR K=1  TO V
4 0 0  B(  I i J ) = B <  I , J  > + Y < I , K ) * Y ( J , K )
4 1 0  N E X T  K
4 2 0  FOR K = 1 TO Q
4 3 0  D ( I , J > = D < I , J > + R ( I , K > * R ( J , K)
4 4 0  N E X T  K
4 5 0  T < I , J > = T < I , J ) - S < I ) * S C J ) / A  
4 6 0  B ( I , J > = B C I , J ) / Q - S ( I ) * S ( J ) / A  
4 7 0  DC I , J ) = D <  I , J )  / V - S C  I > * S < J )  / A  
4 0 0  VJC I , J )  =TC I , J ) - B <  I , J ) - D C  I , J )
4 9 0  NEXT J 
5 0 0  NE X T  I

1
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5 1 0  FOR 1=1 TO P
5 2 0  FOR J = I  TO P
5 3 0  W<I  , J ) = W < I , T > I  ( < Q - 1  ) *  C V - 1 h  
5 4 0  B < 1 , J ) =  B ( I , J ) / ( V - l )
5 6 0  NEXT J :  NEXT I
5 7 0  FOR 1=1 TO P
5 8 0  FOR J s l  TO V
5 9 0  Y ( X , J ) = Y < I , J ) / Q
6 0 0  NEXT J :  NEXT I
6 6 0  VS = " VTYMEANS 11 : WS = " EROHCOV " : B S = 11 BETCOV"
6 S 0  OPEN " O " , # 2 , B S :  OPEN " O " , # 3  , WS
6 9 0  FOR 1=1 TO P : FOR J = I  TO P
7 0 0  F R I N T S 2 , B < I , J )
7 0 5  PR I N T  # 3 , W ( I , J )
7 1 0  NEXT J :  NEXT I
7 2 0  CLOSE 2 :  CLOSE 3
7 7 0  OPEN " O " , 8 2 , VS
7 8 0  FOR 1=1 TO P:  FOR J = 1  TO V
7 9 0  P R I N T  # 2 , Y < I , J )
3 0 0  NEXT J :  NEXT I
8 1 0  CLOSE 2
3 2 0  FOR 1=1  TO P : FOR J = I TO F 
8 3 0  D(  I , J> = <3< I , J l - V / l  I , J )  ) / Q  
3 4 0  NEXT J r N E X T  I 
8 5 0  GGS = " G E NO C O V "
8 6 0  OPEN " O ' ' , # 3 , G G S
8 7 0  FOR 1=1 TO P : FOR J = I  TO P
8 8 0  P R I N T  # 3 , D < I , J )
8 9 0  NEXT J : NEXT I 
9 0 0  CLOSE 3 
9 1 0  STOP 
9 2 0  END
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5 REM PROGRAM FOR REDUCING A SQUARE MAT RI X  
10  DI M A < 3 0 , 3 0 ) , B ( 3 0 , 3 0 )
20  INPUT " V A R .  MAT.  F I L E " ; F $
3 0  INPUT "NO OF V A R I A B L E S " ; P
35  INPUT " REDUCED MA T RI X  SAVI NG F I L E " ; T S
4 0 OPEN " I " , # 1 , FS
5 0  FOR 1=1 TO P : FOR J = I  TO P
60  INPUT # 1 , A < I , J } : NEXT J :  NEXT I
70  INPUT " D E L E T I N G  C OLUMN" ; K
8 0  PI  = P - l
5 5 T= 0
9 0  FOR 1=1 TO PI  : FOR J = I  TO PI
1 0 0  I F  J  >= K THEN 1 2 0
1 1 0  B ( I , J ) =A < I , J  ) : GOTO 1 7 0
1 2 0  I F  I >= K  THEN 1 4 0
1 3 0  B < I , J >= A ( I , J + l  ) : GOTO 1 7 0
1 4 0  B ( I , J ) = A ( I + 1 , J + 1 )
1 7 0  NEXT J,: NEXT I 
1 7 5  T = T + 1
ISO INPUT " NEX T  C O L . N O .  TO BE DELETED 0 FOR S T O P " ; K  
1 9 0  I F  K = 0 THEN 2 2 0
1 9 5  FOR 1=1 TO PI  : FOR J = I  TO PI
1 9 6  A ( I , J ) = B ( I , J ) : N E X T  J  : NEXT I
1 9 7  K = X - T  
2 0 0  F 1 = P 1 - 1  
2 1 0  GOTO 90
2 2 0  OPEN " O " , # 2 , T $
2 4 0  FOR 1=1  TO PI  : FOR J =  I TO PI
2 5 0  P R I N T  8 2 , B < I , J  > : NEXT J :  NEXT I
2 6 0  CLOSE 2 
2 7 0  STOP 
2 8 0  END

2
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5 HEM PROGRAM FOR P R I N C I P A L  COMPONENT/ FACTOR A N A L Y S I S
10 DI M R < 3 0 , 3 0 > , A ( 3 0 , 3 0 ) , D < 2 0 , 2 0 ) , V ( 3 0 , 3 0 ) , E C 2 0 , 3 0 )
11 DI M D1 C3 0  , 30>  , D 2 < 3 0 , 3 0 >  , P < 3 0 )  , M M ( 3 0 ) , C< 3 0 , 2 0 )  , B <30>
12 REM FA COR.  MAT.  MEANS THE COR.  MAT.  WITH
13  REM I N I T I A L  COMMUNAL I T I E S  I N THE DIAGONAL
14 INPUT ” FA CORLN MATH IX F I L E  NAME" ; FS
15 INPUT " ORDER OF'  FA CORLN M A T R I X "  >N
20  INPUT " O R I G I N A L  CORLN M A T R I X " ; R S
21 I NPUT " FOR P C A , G I V E  1 " ; Z 5
22  I F  Z5 <> 1 THEN 25
2 3  M=N:  I M A X = 1
24  GOTO 37
25 O P E N " I " , # 1 , FS
3 0  FOR 1=1 TO N:  FOR J = 1  TO N
35  INPUT # 1 , A ( I , J )  : NEXT J : NEXT I
3 7  OPEN " I " , #  2 , R$
4 0  FOR 1=1 TO N:  FOR J = I  TO N
4 5  INPUT # 2 , R ( I , J >  : NEXT J : N E X T  I
46  FOR J = 1  TO N:  FOR 1=1  TO J
4 7  R ( J , I ) = R < I , J j  : NEXT I :  NEXT J
4 8  I F  15  = 1 THEN 1 0 7
50  INPUT "MINI MUM NO OF FACTORS R E Q U I R E D " ; M
6 0  INPUT "MAXIMUM I T E E R A T I O N S  REQUI R E D " ; IMAX
70  FOR 1=1 TO N : FOR J = 1  TO N
SO I F  I <> J  THEN 9 0
8 5  D1 ( I , J ) = 1  r GOTO 9 5
9 0  D 1 < I , T> =0
9 5  NEXT J :  NEXT I
1 0 0  INPUT " P R E V I O U S  I T R N " ; I TRN
1 0 5  I T R N = I T R N + 1
1 0 6  GOTO 1 1 0
1 0 7  FOR 1=1 TO N : FOR J = 1  TO N 
1 0 3  A < I , J ) = R ( I , J ) : N E X T  J : N E X T  I 
1 1 0  S W= 1
1 4 0  I F  SW=0 THEN 2 2 0
1 5 0  FOR 1=1 TO N: FOR J = 1  TO N
1 6 0  I F  I O J  THEN 2 0 0
1 7 0  V ( I , J ) = 1
1 9 0  GOTO 2 1 0
2 0 0  V ( I , J ) = 0
2 1 0  NEXT J :  NEXT I
2 2 0  NR = 0
2 3 0  M I = N - 1
2 4 0  FOR 1=1  TO MI
2 5 0  P < I ) = 0
2 6 0  MJ = 1  + 1
2 7 0  FOR J = M J . T O  N
2 8 0  I F  P ( I ) >A B S <A ( I , J ) ) THEN 3 1 0  
2 9 0  P < I  > = A B S ( A ( I , J )  )
3 0 0  MM( I ) s j
3 1 0  NEXT J :  NEXT I
3 2 0  FOR 1=1 TO MI
3 3 0  I F  I <= 1 THEN 3 5 0
3 4 0  I F  PMAX > P ( I )  THEN 3 8 0
3 5 0  P MA X = P < I )

3



3 5 0  I P = I  
3 7 0  J F = M M C I )
3 3 0  NEXT I
3 9 0  I F  NR = 0 THEN E P L N = A B S <P MAX) * . 0 0 0 0 0 0 0 0 1 #
4 0 0  I F  PMAX < = EPLN THEN 1 2 3 0  
4 1 0  N R = N R + 1
4 2 0  I F  A U P  , I P )  > = A C J P , J P >  THEN 4 5 0
4 3 0  TN = - 2 * A < I P , J P ) / < A B S C A C I F , I P ) - A C J P , J F ) ) +

SQRC < A< I P ,  I F ) - A C J P  , J F  > ) A 2 + 4 *A ( I P , JP ) * 2  ) >
4 4 0  GOTO 4 5 0
4 5 0  TN = 2 * A C I P , J P ) / C A B S C A C I P , I P > - A < J P , J P ) ) +

SQR < (AC I P ,  I P )  -  A C JP , J P  ) ) A 2 + 4 * A ( I P ,  J F  > A 2 ) )
4 6 0  CS = 1 ! /  SORC 1 + TN A2 )
4 7 0  S N= T N* CS  
4 8 0  A I = A (  I P , I P >
4 90  AC I P , I P > = C S A2 * ( A I + T N *  < 2 * A ( I P , J P ) +TN* AC J P , J P ) )  >
5 0 0  ' AC J P , J P ) = C S A 2 *  C A C J F , J P ) - T N* C  2 * A C I P , JF ) - TN * A I >)  
5 1 0  A ( I P , J P ) =0
5 2 0  I F  AC I P ,  I P )  >= A < J P , J P ) THEN 6 2 0  
5 3 0  TT = A < I F , I P )
5 4 0  .AC IP , I P ) =A< JP , JP )
5 5 0  A < J P , J P ) = TT
5 6 0  I F  SN > = 0 THEN 5 9 0
5 7 0  TT = CS
5 8 0  GOTO 6 0 0
5 9 0  TT = - C S
5 0 0  CS = ABS CS N)
6 1 0  SN = TT
6 2 0  FOR 1=1 TO MI
6 3 0  I F  SGN < I - I P ) =  - 1  THEN 6 6 0
6 4 0  I F  S GN( I - I P ) = 0  THEN 7 9 0
5 5 0  I F  I = J F  THEN 7 9 0
6 50  I F  MM Cl ) = I P  THEN 5 3  0
5 7 0  I F M M ( I )  <> J P  THEN 7 9 0
6 8 0  K = MMC I )
6 9 0  TT = AC I , K )
7 0 0  A CI , K > = 0
7 1 0  MJ = 1 + 1
7 2 0  P < I ) = 0
7 30  FOR J  =MJ TO N
7 4 0  I F  P C I )  > ABS C A CI , J ) ) THEN 7 7 0  
7 5 0  P C I ) =  A 3 5 ( A C  I , J ) )
7 6 0  MM C I ) = J
7 7 0  NEXT J
7 8 0  AC I , X ) = T T
7 9 0  NEXT I
3 0 0  P < I P ) = 0
3 1 0  P C J P ) = 0
3 2 0  FOR 1=1 TO N
8 3 0  I F  SGN C I -  I P ) =  0 THEN 1 1 5 0
84  0 I F S G N ( I -  I P ) = 1  THEN 9 5 0
8 5 0  TT = A < I , I P )



900
8 6 0  AC I , I P ) = C S * T T  + S N * A C I  , J P )
3 7 0  I F  P C I )  >=  A B S ( AC I , I P )  ) THEN 
£ 3 0  PC I ) = AB S C A ( I , I P )  )
3 9 0  MMC I > = I F
9 0 0  AC I , J P ) = - S N * T T + C S * A C  I , J P )
9 1 0  I F  P C I )  > = A B S C A C I , J P ) ) THEN 1 1 5 0  
9 2 0  PC I ) =  A B S  C A < I , J P > )
9 3  0 MM C I ) = J P  
9 4 0  GOTO 1 1 5 0
9 5 0  I F  SGN C I - J P  > = - 1  THEN 9 8 0  
9 0 0  I F  S G N ( I - J P ) = 0  THEN 1 1 5 0  
9 7 0  I F  SGN CI -  J P ) = 1 THEN 1 0 6 0  
9 8 0  TT = A ( I P ,  I )
9 9 0  AC I P ,  I ) = C S * T 7 + S N * A ( I  , J P  )
1 0 0 0  I F  P C I P )  >= A B S  < A ( I P , I ) > THEN 1 0 3 0  
1 0 1 0  PC I P ) = A B S C A <  I P ,  I ) )
1 0 2 0  MM C I P ) = I
1 0 3 0  AC I , J P ) = - T T * S N  + C S * A C r , J P )
1 0 4 0  I F  P C I > > = A B S C A < I , J P >> THEN 1 1 5 0  
1 0 5 0  GOTO 9 2 0  
1 0 6 0  T T  = AC I P , I )
1 0 7 0  AC I P , I ) = T T * C 5 + S N * A C J P , I )
1 0 8 0  I F  P C I P )  >= A B S ( A C  I P ,  I ) )  THEN 1 1 1 0  
1 0 9 0  P C I P ) =  A B S  C A C I P , I ) )
1 1 0 0  MMC I P  > = I
1 1 1 0 ' A C J P , I ) = - T T * S N + C S * A C  J P  , I >
1 1 2 0  I F  P C J F )  > = A 3 S < A C J P  , I > ) THEN 1 1 5 0  
1 1 3 0  P C J P ) = A B S C A C J P , I >)
1 1 4 0  MM C J P  > = I 
1 1 5 0  NE X T  I
1 1 6 0  I F  SW = 0 THEN 3 2 0  
1 1 7 0  F OR I = 1 TO N 
1 I S O T T  = V < 1 , 1 ? )
1 1 9 0  VC I , I P ) = T T * C S  + S N * V C I  
1 2 0 0  VC I , J P ) = - T T * S N  + C S * V (  I 
1 2 1 0  N E X T  I 
1 2 2 0  GOT O 3 2 0  
1 2 3 0  FOR 1 = 1  TO N 
1 2 4 0  B C I ) =AC I , I )
1 2 5 0  NE X T  I
1 2 6 0  I F  Z 5 <> 1 THEN 1 3 4  0
1 2 7 0  OP EN " O " , # 3 , " L V E C T O E "
1 2 8 0  FOR 1 = 1  T O N : FOR J = 1 
1 2 9 0  P R I N T  # 3 , V C I , J ) : NE X T  
1 3 0 0  C L O S E  3
1 3 1 0  OPEN ” O "  , # 3  , " L R O O T S ' 1 
1 3 2 0  FOR 1 = 1 TO N : PR I N T  # 3  
1 3 3 0  C L O S E  3 
1 3 3 5  GOTO 3 0 0 0
1 3 4 0  F OR 1 = 1  TO M : F OR 7 = 1  T O M
1 3 5 0  I F  I <> J THEN 1 3 7 0  
1 3 6 0  D C I , J ) = B C I )  : GOTO 1 3 8 0
1 3 7 0  D ( I , J ) =0
1 3 8 0  NEXT J :  N E X T  I

J P  ) 
J P  )

TO N 
J : N E X T

B C D : N E X T  I



Ix i

1 3 9 0  FOR 1=1  TO M : FOR J = 1 TO N
1 4 0 0  E ( I , J ) = V <o , I ) : NEXT J :  NEXT I
1 4 1 0  FOR 1=1 TO N : FOR T= 1 TO M
1 4 2 0  C ( I , J ) = 0  : FOR K = 1 TO M
1 4 3 0  C ( I , J ) a C ( I , J ) + V ( I ( E ) * D ( K , J )
1 4 4 0  NEXT K : NEXT J : NEXT I
1 4 5 0  FOR 1=1 TO N : FOR T= 1 TO N
1 4 6 0  D 2 ( I , J > = 0  : FOR K=1 TO M
1 4 7  0 D 2 ( I , J ) =D 2 < I , J ) +C < I , X ) * E < X , J )
1 4 8 0  NEXT K:  NEXT J : N E X T  1
1 4 9 0  FOR 1=1 TO N:  FOR J = 1  TO N
1 5 0 0  I F  I O  J  THEN 1 5 2 0
1 5 1 0  A < I , J ) = D 2 < I , J )  : GOTO 1 5 3 0
1 5 2 0  A < I , J ) = R ( I  , 0 )
1 5 3 0  NEXT J :  NEXT I
1 5 4 0  SS = 0
1 5 5 0  FOR 1=1 TO N : FOR T = 1 TO N
1 5 6 0  A < I = A < I , J 1 - D 2 C I , J )
1 5 7 0  S S = S S + A < I , J ) * A < I , J ) : NEXT J :  NEXT I
1 5 8 0  L P R I N T  " T R A C E  OF SQUI RED D I F F . M A T . FOR THE
1 5 8 5  L P R I N T  I T R N ; " TH I T E R A T I O N  " ; S S
1 5 9 0  E P S L N = 9 . 9 9 9 9 9 9 E - 0 6
1 5 9 5  FOR 1=1 TO N : FOR J = 1 TO N
1 6 0 0  I F  I <> J THEN 1 6 3 0
1 6 1 0  D I F  = AB5< D1  < I , T > - D 2 ( I , J> )
1 6 2 0  I F  D I F  > EPSLN THEN 1 6 5 0  
1 6 3 0  NEXT J : NEXT I 
1 6 4 0  GOTO 1 8 4 0  
1 6 5 0  I T R N = I T R N + 1
1 6 5 5  I F  I TRN > IMAX THEN 1 3 4 0
1 6 5 6  FOR 1=1 TO N : FOR J = 1  TO N 
1 6 6 0  I F  I <> J  THEN 1 6 3 0
1 5 7 0 A C I J > = D2  ( T J  ) : GOTO 1 » O0
1 5 8 0  A CI , J ) = R <  I , J )
1 6 9 0  NEXT J : NEXT I
1 7 0 0  FOR 1=1 TO N : FOR J = 1  TO N
1 7 1 0  I F  I <> J  THEN 1 7 3 0
1 7 2 0  D i d , J ) = D 2 i I , J )
1 7 3 0  NEXT J :  NEXT I 
1 7 9 0  O F E N " 0 " , # 3 , " CURRENT "
1 8 0 0  FOR 1=1 TO N : FOR J = 1  TO N
1 3 1 0  P R I N T  # 3 , A ( I i J ) : NEXT J :  NEXT I
1 8 2 0  CLOSE 3
1 3 2 5  P R I N T  I T R N ; " TH I T E R A T I O N  S T A R T E D "
1 8 3 0  GOTO 1 1 0
1 8 4 0  FOR 1=1 TO M : FOR J = 1  TO M
1 8 5 0  I F  S G N ( B d ) )  = - 1  THEN 1 3 8 0
1 8 6 0  NEXT J :  NEXT I
1 8 7 0  GOTO 1 9 1 0  
1 8 8 0  M=M+1
1 8 9 0  I F  M > 20 THEN 3 0 0 0
1 8 9 5  P R I N T  "UN SAT I SF I ED NO.  OF F A C T O R S . ’ ’ ;
1 8 9 6  P R I N T  " I T E R A T I O N  STARTED FORM 1 "
1 9 0 0  GOTO 1 1 0



19 10
1 9 2 0
1 9 3 0
19 4 0
1 9 5 0
1 9 6 0
1 9 7 0
1 9 8 0
1 9 9 0
2 0 0 0
2 0  10
2 0 2 0
2 0 3 0
2 0 4 0
2 0 5 0
2 0 6 0
2 0 7 0
2 0 7 5
2 0 7 6
2 1 0 5
2 1 0 6
2 1 1 0
2 1 1 5
2120
2 1 30
2 1 4 0
2 1 5 0
2 1 5 5
2 1 6 0
2 1 7 0
2 1 8 0
3 0 0 0
3 0 1 0

Lxii

L P R I N T  “ F I NA L  RESULTS OF F C A "
L F R I N T
L P R I N T  " NO.  OF I T E R A T I O N S  T A K E N I T R N - 1
L P R I N T  " N O .  OF FACTORS " ;  M
L F R I N T
FOR 1=1 TO M : FOR J = 1 TO M
I F  I O  J  THEN 1 9 9 0
DC I , J ) = S Q R C B <  I ) ) : GOTO 2 0 0 0
DC I , J ) =0
NEXT J :  NEXT I
FOR 1=1  TO N : FOR J = 1  TO M
AC I , J ) =0  : FOR K=1 TO M
AC I , J ) = A C I  , J ) +V CI , K > *D C K , J ) : NEXT K : NEXT J : NEXT I
OP EN" O " , # 3 , " F L O A D I N G S "
FOR 1=1 TO N : FOR J = 1  TO M
P R I N T  # 3 , A CI , J ) : NEXT J :  NEXT I : CLOSE 3
L F R I N T : L P R I N T
L P R I N T  “ FACTOR LOADI NGS WERE SAVED IN FLOADI NG " 
L P R I N T
L F R I N T  " -------------------------------------------------------------------------------------------------------------
L P R I N T
L F R I N T  " D 1 MAT.  C P R E V I O U S > " ; T A B ( 4 0 ) ; " D 2 MAT.  CNEW>“
L P R I N T "  " ;
FOR 1=1 TO N : FOR J = 1 TO N 
I F  I <> J  THEN 2 1 5 0
L F R I N T  TAB C 1 0 > ; D 1 C I , J ) ; T A 3 C  5 3> ; D2  CI , J )
NEXT J :  NEXT I
L P R I N T "  ■> ;
0 F E N " 0 "  , # 3  , “ F I N A L R T "
FOR 1=1 TO N : P R I N T  # 3 , B ( I )  : NEXT I
CLOSE 3
STOP
END



If
1 0 
11 
1 2
13
14 

' 17
1 3 
20 
30  
4 0  
5 0  
60  
7 0  
90  
100 
1 1 0 
120 
1 3 0
1 4 0  
1 5 0  
1 6 0  
1 7 0  
1 8 0  
1 9 0  
2 0 0
2 1 0 
2 2 0  
2 3 0  
2 4 0  
2 5 0  
2 6 0  
2 7 0  
2 3 0  
2 9 0  
3 0 0  
3 1 0  
3 2 0  
3 3 0  
3 4 0  
3 7 0  
3 9 0  
4 00  
4 1 0  
4 20  
4 3 0  
4 4 0  
4 5 0  
4 6 0

REM
REM
REM
REM
REM

COMPUTATION OF DSQUARE VALUES -  1
T HI S  PROGRAM WI LL TRANSFORM THE X-MEANS 
TO Y - M E A N S . THE LOWER TRI ANGULAR 
MATRI X  USED FOR THE TRANSFORMATION 
I S  REFERED AS V - M A T R I X .

DI M V ( 3 0 , 3 0 )  , B < 3 0 , 3 0 )  , V N <30>
DI M A ( 3 0 , 3 0 ) , X < 3 0 , 6 2 ) , Y ( 3 0 , 6 2 1  
I NPUT "NO OF V A R I A B L E S  P
INPUT “ COVARI ANCE MA T R I X  F I L E " ; V S  
INPUT "HO OF G E N O T Y P E S " ; N  
I NPUT " O R I G I N A L  MEANS F I L E " ; X $
INPUT " Y  MEANS SAVI NG F I L E " ; Y 5  
I NPUT " V - M A T R I X  S A V I NG  F I L E " ; GGS 
O P E N " I  " , # 1 , X $
FOR 1=1 TO P lFOR J = 1  TO N 
INPUT l l l , X ( I , J )  : NEXT J :  NEXT I
O P E N " I " , # 2 , V$
FOE 1=1 TO P : FOR J = I
I NPUT # 2 , V ( I , J ) : NEXT
FOR J = 1  TO P 
V< J , I  > = V(  I , J>
FOR I = 1 ' .TO P

TO
J :

P
NEXT I

FOR 1=1  TO J 
NEXT I : NEXT J

TO P

A ( K , J ) = B < K , J ) : NEXT J

FOR J = 1
I F  I = T  THEN 2 1 0  
B ( I  , J )  =0 
GOTO 2 2 0  
B ( I , J’ > = 1 
NEXT J  : NEXT I 
K= 1
VN( K> = V( K, 3 C>  : V = V < K , X )
FOR J =1  TO K 
FOR J = 1  TO P 
V < K , J  ) = V < K , u ) /  V 
B <K , J ) = 3 ( K , J ) / V  
NEXT J
FOR I = K +1 TO ?
V = V < I , K ) : FOR J = 1  TO P
V ( I , J ) =V CI , J ) - V * V ( X , J )
NEXT J : N E X T  I
FOR I = K TO P : V ( I , K ) = V < K , I )  : NEXT I 
FOR I = K + 1 TO P : FOR J = 1  TO K 
B ( I , J ) = - V ( I , J )
NEXT J1 : NEXT I 
X = X+1 
IF K < =
FOR 1=1 
FOR J = 1

P THEN 2 4 0
TO P : Z = S Q R < VN< I >)
TO I

A ( I , J > =A ( I , O’ > /  Z 
NEXT J :  NEXT I



4 7 0
4 8 0
4 9 0
5 0 0
5 1 0
5 1 5
5 2 0
5 30
5 3 5
5 4 0
5 5 0
5 6 0
5 7 0
5 8 0

L x i v

FOR 1=1 TO F : FOR 0 = 1  TO N '
Y C I , J ) = 0 
FOR K=1 TO I
Y C I , J )  = Y C I , J  > + A < I , K ) * X ( K , J  >
NEXT 3C: NEXT J :  NEXT I
O P E N " O "  , # 3  , y s
FOR 1=1  TO ?  : FOR J = 1  TO N
P R I N T  # 3 ,  Y < I , J  ) : NEXT J : NEXT I
CLOSE 3
OPEN " O " , # 3 , GG$
FOR 1=1 TO F : FOR J = 1  TO I 
INPUT # 3  , h < I , J )
NEXT J : NEXT I : CLOSE 3 
END



Lxv

5

15TH JAM 19 8 6 "

10 REM COMPUTATION OF D- S Q U A R E  VALUES
11 REM T H I S  PROGRAM WI LL COMPUTE THE
12  REM D - S Q U A R E  VAL UES ,  P ROVI DED THE
13 REM Y - V A R I A B L E S  ARE U N I V A R I A T E
14 REM UNCORRELATED V A R I A B L E S .
20  DIM Y < 3 0 , 5 2 ) , D < 5 2 , 6 2 >
3 0 P R I NT  " WR I T T E N  BY MURAL I ON 
4 0  INPUT "NO OF V A R I A B L E S "  ; P-
5 0  INPUT "NO OF POPULAT I ON" ; N
60  INPUT " Y  MEANS F I L E "  ; Y $
7 0  INPUT 11D 2 SA V I NG F I L E ” ; D$
8 0  O P E N " I " , 8 1 , Y i

90  FOR 1=1 TO P : FOR J = 1  TO N
1 0 0  INPUT # 1 , Y < I , J )  : NEXT J :  NEXT I
1 10  FOR 1=1 TO N : FOR J = I + 1  TO N
1 20  D(  I , J> =0 
1 3 0  FOR K=1 TO P
1 4 0  D < I , J ) = D < I , J )  + ( Y< K , I >- Y I K , J ) > * <Y C X , I >- Y  < X , J> > 
1 5 0  NEXT K : NEXT J :  NEXT I
1 55  O P E N " O " , # 2 , D$ .
1 6 0  FOR 1=1 TO N : FOR J = I + 1  TO N
1 7 0  P R I N T  # 2 ,  D ( I , J ) : NEXT J :  NEXT I
1 3 0  CLOSE 2 
1 9 0  STOP 
2 0 0  END



10
11
1 2
20
30
4 0
50
60
7 0
SO
9 0
1 0 0
1 10
1 20
1 30
1 4 0
1 5 0
1 6 0
1 7 0
1 3 0
1 90
200
210
2 2 0
2 3 0
2 4 0
2 5 0
2 6 0
2 7 0
2 3 0
2 9 0
3 0 0
3 1 0
3 2 0
3 25
33 0
3 3 3
3 3  6
3 3 7
3 4 0
3 5 0
3 5 5
3 6 0
3 6 2
3 7 0
3 7 5
3 8 0
3 9 0
4 0 0

I x v i

REM COMPUTATION OF D - S Q U A R E  VALUES -  3 
REM T HI S  PROGRAM WI L L  ASRANG THE D - S Q U A R E  
REM VALUES IN ASENDI NG ORDER OF MAGNI TUDE.  
DI M D < 6 2 , 6 2 > , A ( 6 2 , 6 2 >
P R I N T  " W R I T T E N  BY MURAL I ON 15 JAN 1 9 S 6 "
I NPUT " D 2 VALUES F I L E " ; D S
INPUT " N O .  OF P O P U L A T I O N S " ; N
I NPUT " T I T L E  TO EE P R I N T " ; ? 5
O P E N " I " , # 1 , DS
FOR 1=1 TO N : FOR J = I + i  TO N
I NPUT #1 , D < I , J ) : NEXT J : NEXT I 
FOR J = 1  TO N : FOR 1=1  TO J
I F  I = J  THEN 1 4 0  
D ( J , I > = D < I , J  >
GOTO 1 5 0
D < I , J ) =0
NEXT I : NEXT J
FOR 1=1 TO N:  FOR J = 1 TO N
A < I , J ) = I : NEXT J  : NEXT I
K = 1
H= 1
FOR I = H TO N
I F  D ( H , K )  <= D ( I , K > THEN 2 50  
D = D ( H , K ) : B = A < H , K)
DCH,  JC> =D(  I , K > : A < H , X > =A < I , K )
D< I  , K> =D : A < I  , K ) = B  
NEXT I 
H = H+ 1
I F  H ( N THEN 2 0 0  
K = K+ 1
I F  K > N THEN 3 1 0  
GOTO 1 9 0
AS = " # # # # #  . # " : S'S = " # # "
L P R I N T  T A B ( 5 0 )  ; T S : L P R I N T  : L P R I N T : L P R I NT
K = 0
FOR 1=1 TO N : E = S  : C = 12 ; FOR J = X + 1  TO X+8
I F !  < > 1 THEN 3 4 0
L P R I N T  T A B ( C + 2 ) : L P R I N T  USI NG B S ;  J ;
GOTO 3 5 5
L P R I N T  TAB < E ) : L P R I N T  USI NG B S ; A < I , J  > ;
L P R I N T  T A B < C ) : L P R I N T  USI NG A S ; D ( I , u ) ;
E = E + 1 2  : C = C + 12
NEXT J : L P R I N T  
NEXT I 
INPUT G
I F  G= 0 THEN 4 5 0  
K = K + 8
I F  K = 5 6 THEN 4 1 0  
GOTO 3 3 0

6



4 10
4 1 5
4 1 6
4 17
4 2 0
4 30
4 3 5
4 4 0
4 4 5
4 5 0
4 6 0

Lxvii

FOR 1 = 1  TO N : E = S  : C = 1 2  : FOR J = 5 7  TO 6 2
I F  I <> 1 THEN' 4 2 0
L P R I N T  T A B < C + 2 > : L P R I N T  U S I N G  B S ; J ;
GOTO 4 3 5
L P R I N T  T A B  < E ) : L P R I N T  U S I N G  B S ; A < I , J ) ;
L P R I N T  T A B ( C > :  L P R I N T  U S I N G  A 5 ; D ( I , J ) ;
E = E + 1 2 : C = C + 12
NE X T  J : L P R I N T
N E X T  I
STOP
END



1 0
1 5
20
3 0
3 5
36
4 0
50
6 0
7 0
80
9 0
100
1 10
1 20
1 3 0
1 4 0
1 5 0
1 7 0
1 3 0
1 B4
1 8 5
1 9 0
2 0 0
2 1 0
2 1 5
220
2 3 0
2 3 5
2 4 0
2 5 0

Lxviii
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HEM PROGRAM FOR I NVERS E OF THE TRI ANGULAR MA T R I X  
REM THE I KV E S E WI L L  SAVE IN VI NV 
DI M AC 3 0  , 3 0 >  , B < 30  , 3 0 )  , BTC 3 0 , 3 0 >
I NPUT "ORDER OF THE M A T R I X " ; ?
INPUT "LOWER TRI ANGULAR MAT.  F I L E " ; V S  
OPEN " I " , ft 1 , V $
FOR 1=1 TO P ; FOR J =  1 TO P
I F  J < = I THEN 7 0
AC I , J ) = Q  ; GOTO 8 0 
INPUT # 1 , AC I , J )

NEXT J ;  NEXT I
FOE 1=1 TO P : FOE J = 1  TO P
IF I > = J  THEN 1 3 0
B < I , J ) =0
GOTO 1 9 0
I F  I = J  THEN 1 8 5
B ( I , J ) = 0 : FOR X =1 TO 1 - 1
B < I , J ) = B < I  , J ) + A C I , K > * B C K , t f >
NEXT X
B ( I , J ) = - B ( I  , J )  / AC 1 , I >
GOTO 1 9 0  
B C I , J )  = 1 / AC I , J )
NEXT J :  NEXT I
FOE 1=1 TO P : FOR J = 1  TO P
ETC I , J > = B ( J , I  ) : NEXT J  ; NEXT I
OPEN " O " , 4 3 , " V I N V "
FOR 1=1 TO P ; FOR J = 1  TO ?
P R I N T  # 3 , 6 7 ( 1 , J )  : NEXT J : N E X T  I
CLOSE 3
STOP
END
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ABSTRACT

Factor analysis, Principal coi^toncat analysis, discrlMneat 
analysis, and cluster analysis wore carrt&d out with a multi
variate data on 30 characters o f  62 bunch type groundnut 
varieties grown in upland during khariff 198a end rice fallows 
during summer 1982. 'Vegetative, reproductive end growth factors 
were identified as the causative factors o f genetic divergent® 
in both the environments* A height factor was elco found to 
work with rice fallows. The characters which were Eost amenable 
to change doe to selection in  these factors were identified.
They were not found to agree with the results obtained from 
discriminant analysis. Howevers factor analysis was found more 
reliable than discriminant analysis, when f&cotr loadings were 
estimated from principal components, clustering o f  characters
were found indsntical to those obtained from factor analysis.

/
Different patterns o f factor loadings were obtained with genotypic 
and environment correlations. This showed the e ffe c t  o f  sele
ction on the genotypes. The genetic distance among the varieties 
were not same under both the environments» which say attributed 
to the presence o f  genotype-environment interaction. The 
varieties were plotted against two canonical axes, and the 
contlgupuo points wore grouped into clusters. A bcirarohlc&l 
clustering with weighted average link method was performed and 
the results were presented as & dendrogram. Almost similar 
clusters o f varieties were observed with tie two procedures 
o f clustering.


