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A STUDY OF MICHIGAN DAIRYMEN'S·ATTITUDES 
TOWARD THE DAIRY HERD ti@l'{Q~NT ASSO-CIATION iS 

PRODUCTION TE$TINGPROGRAMS 

By .. 
Ronald E. Waflace 

This study investigates the attitudinal space of 

Michigan dairymen in relation to the Dairy Herd Improvement 

Association, as measured with metric multidimensional seal-

ing techniques. ·The purpose is to find a practical solution 

to the low adoption of DHIA's production~'te~ting programs. 
' 

In addressing this problem, ·classical-diffusion t~eory 

and metric multidimensional scaling techniques are used, 

idcluding four Significant other.queries . 

. Demographi'cally, annual production levels .were.the 

most significant indications of ad9ption~of the innovation. 
-:>. 

The ··best persuasive message produced by the analysis 

was: . ~ccurate Information, -Convenient, and P~ozit; when "" .··.:.._ ... ,·· 
attribute~ to DHIA.this message will produce the maximUm 

! ' 

moti-on. in the space causing ~- and You· -~o move toward 

each other •.. 

The significant other probe~;! fou~d-that promotion of 

DHIA by local·bankf§!rs, _ProductiopCredit Associations, otilier 

fa~ers anq county agents of the Ext~nsion Service, would be 

'the best ~nterpersonal .. channels to utilize in diffUsing 

·· 01\IA' s i;nnovation. 
,_:;;r. li-
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CHAPTER I 

INTRODUCTlON 

"The Rai·ry .Herd Improvement Association and the co:.. 

operati~e Extension Service of Michigan wi~h to increase 
' ~ . . 

the rate of adoption of DHIA's Production Testing Service." 

DHIA is a npn-profit association of. Michigan dairy

men. Tbe se~vice the~ provide is a complete ~et of produc-

tion records for·each individual animal_in a dairyman's 

' herd. ·This 'allows herd management decisions to be made on 

a per cow basis as opposed to the antiquated rolling herd-

averag~ approach. This information makes computing_individ

ual animals'- income contribution_possible from production 

and feed ration data. There are three primary benefits 

claimed for DHIA records; (1} proving sires; (2) improving 

he·rd quality..;- ahd ( 3} accurate fered ration data. These . 

three factors,. used in conjunction, will increase production 
-

and therefore profits for any dairy herd not now using a 

testing device. 

The ·information which is input as raw~ata into the 

record computation.' and is collected_monthly is of five 

. types: _ (1} weights from two successive milkin<Js for each 

cow in production, (2} a representative milk sample from 

.each cow for the butterfat content analysis; ( 3} pertinent' 

1 (1 

-·· 
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dates (new fresh dates, dry dates~ out of herd d,ateis; a·nd 

new preeding dates); (4) amount of grain fed to 'each cow; 
. . ' 

and (5) roughages f_ed on a herd basis. I ~ 

From ~hese data, 

the production records are calcuiated to provide"'~he·dairy-
\ 

... 'tjan with :he followi~9 (12) pieces of inforrnatio'n: (1) pro-

. duction cxituk in'lbs., fat conte'nt); (2) age; (3) gross-

income per cow; (4) income over feed costs; (5) days in pro

duction; (6) recozrm:tended grain ration; (7) e~pected dollar 

income for 305 days·of production; (8) breeding date; (9) 

fresh date; (10) suggested ~reeding date; (11) pregnancy; 

check date; and (12) suggested dry dat_e. An example of the 

record set for Michigan State Univ~f~ity•; Kellogg-Guernsey 

herd will be found in Appendix A. 

DHIA provides 12 record-keeping programs for Mjchigan 

dairymen. Three are classified "official" and the results 

are used by"USDA in the Sire Summary program; nine are "un-

official" and these sets are provid.ed only for the. dair~an 
enrolled. ~- ' 

The goal of DHilt and of.the Extension Service is to 

have all Michigan dairymen with 40 or more cows in milk 

production--roughly 70% of all herds in Michigan--on some 

form of testing Program. This research addresses the prob-

lem of finding some practical means of positively affecting 

the rate of adoption of DHIA. 
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Theory 

This is a communication problem lfiith the variables of 

classical. diffusion theory as expressed by Rogers (1971)'. 

Most. terms and definitions here are taken·from his.work. 

Two changes must take place with· Michigan. dairyrne_n in. 

order to affect the diffusion rate of DHIA: ( 1)' ·a1:ti tudin-

al and ( 2 )' behavioral; e.g. , Michigan dairymen 'changing 

their attitudes toward DHIA in a positive wa~ and.as are

sult enrolling in some DHIA program, behavioral change. 

Rogers defines social change as "any alteration i~ 

the structure and function of a social system," with social 
I , . ' 

system defined as "a. collectivity of functionally diff~r
entiated individuals engaged in joint problem-solving with 

respect to-some goal." 

Because s9cial change takes place within a social 

system, the social structure, the various statuses, norms 

and values of that system, wil·l either impede or accelerate 

-the rate of diff.u.s·fon through "system effects." These 

' system effects ari'se from the interaction, communication· 

and b~havior between the individuals who maintain those 

v;arious statuses, norms and values of_the social' system. 

·I:adeed, it is this very interaction that establishes the 

social system, its structure and the feedback networks 

utilized to sort information for the decision to adopt or 

reject any. innovation. 
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The.strategy us~d in this study is to generate per

suas.i ve me~sages to be input into this information network 

at variou~ strategic points as defined by the.:respondent,s. 

themselves . 

. Rogers· further define~ change. as 'either imminent· or •e 
~ .- ) 

contactchange; imminent change is internally created and 

, developed, while contact change occurs when a source extern-. . . 

al to the social system introduces the innovation. Directed 

· contact change occurs when the external source seeks to in

troduce an innovation to ~chieve some goal they have defined. 

Since 'direct.ed contact change requires that information be 

passed from a source to the members of some social system, 

a communic?ttion process is involved by definition. This 

process is a special case of communication, the di,:ffusion 

of innovations--the spread and adoption of new ideas and 

practices. Because diffusion of. innovations requires be

havior ch~nges.o1;1 the part of the.people who make up the 
_,. ~ 

social systE!m;·~ risks are involved for the recelver of the 

information, ·as well as for the source. The risks for the 

receiver could be social rejection, economic loss, or both. 

The risks to the ~~formation source could be. reduced credi-

bili~y in the ~es of the members pf the social system, or 
.. 

possible rejection QY the entire community. ·This rejection 

'-.is most usually explained by a heteroph.ilic relationship 

·e~isting between the information source and the receivers . 

. !I 
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Heterophiily as an aspect of diffusion is ;functional-

- ly related to the source and receiver. Rogers defines heter

ophily as, "the degree to which pairs o•f individual$ who 

. j.nteract are different ·in social 'attributes, statuses, norms, 

and 'lfalues." Here we shall e~and this definition to a sys

tems level, and. shall define heterophily as the degreeto 

which social systems that interact differ in social ~ttrib

utes. Since heterophilic interaction is likely to cause 

cognative dissona~ce, when it occurs in the diffusion of in

novations'i.t can create negative attitudinal percepts toward 

the innovation and.the change agency,·presenting barriers to . . . 
adoption. 

Rogers lists one main element in the d~ffusion of in-

4 novations, the · inno-yation i tseif, and its five c.onstj,tuent 

attributes. The five attributes are: (1) relative advan-

tage, economic and social, as perceived by the adopters; 

(2) compatibility, to what extent adopters ·perceive the in-
~.:--

novation as be±ncj' consistent with their values, needs, and 

experiences; ( 3 )· complexity, the degree to which the innova-

tion is perceiv~d as being difficult to understand and to 

use; (4) trialibility, the extent to which the innovation 

may be experimented with on a limited basis; and (5) observ

ability, the degree t~. which/the results of the innovation 

t are visible to the adopter. The more visible the resuits 

of a~·innovation, the more likely a client is to adopt it. 
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Two coJ!Iinunications channels are· to any 
~gency: 

,. 
(1) the mass media and (2). :interpersonal channels. 

The effect of these two channels are (1) the mass media are 

the most eff~~ in creating knowledge-awareness of the 

innovation, while (2) in4!rpei-sonal 'communication is most 

effective when trying to change people's attitudes and qe

. havior. 

"Time is the key to diffusion research" . (Katz et al. , 

1963). All human interaction t~kes place in a time refer-
~ 

ent. 9 . Rogers identifies three v'ai"iables related to time; 

they are: (1) the decision pro;ess, whicp has four compon-

e~ts ( {a) knowledge, (b) persuasion, (c) decision, and (d) 

confirmation); {2) innovativeness, the relative time at 

which adoption occurs compared to others in the social s¥s

tem; and (3) the rate of adoption, a quantifiable ·measure 

of the acceleration of adoption. 

·Rogers discusses two final variables in diffusion to 

be considered her~.;~-:. {1) the change agency,· an organization 

attempting to influence innovation-decisions in a given 

direction; and {2) opinion' leadership, an ·individual's abil

ity to influence the attitudes and behavior of others~ 
relative frequency. 

The problem now needs to be restated in terms of 

Rogers' theory and the previous research addressing these 

specific variables: {1) heterophily; (2) relative·advantage; 

( 3) compatibility; ( 4) complexity; ( 5) trialibi li ty; ( 6) 
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1 Observab'ili ty; ( 7)' Opinion rleade:t:ship; ·. ( 8) innovativeneSS; 

(9) the change agency; (10) rate of adpption; and (11) the 

decision process·. 

Heterophil~ has not been previously rese<lrched for 

Michigan dairymen and DHIA. From Ro.gers' theory it, may be 

·expected that q. hemophilic. rela"tionship exists between the. 

adopters of the innovation and DHIA. Conconunitantly, a 

heterophilic relationship exists between DHIA and those 

Michigan dairymen who either have discontinued use of the 

innovation or never adopted. 

The relative advantage of DHIA is economic as well as 

soc-ial. Economically, Meadows and Knisely (1976) have shown 

~n their study of Kent County Michigan dairi herds tnat the 

average 140-cow-h~rd's dollar income per year for· tho~e 

herds "on test" (enrolled in DHI·A ·production testing) was 

$51,900 hiq~er than "those herds not. on test. The net re

,turn, after deduction of test a~d feed costs, wa.s $29,800 

>• greater per yea~cthan from herds or~comparable size. 

They conclude: 

Dai:iyltl.en with production records have a 
definite competitive advantage over those 
not testing .••• , Large commercial dairy 
farms (100 cows or more) are not likely to 
survive (in the long term) without records. 

Hillman and Logan (1976) demonstrate the genetic po

tential of a dairy herd: 

Genetic potential is the inherited <U>ility 
of a cow, or herd, to produce more milk when 
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other rnana,gernent factor~, (lr~·'§irnilar. The· 
genetic potential is incre~rs}!d through ( 1) 
use of DHIA records on each~icow as· a basis 
fo~ culling•, breeding, and 'feeding, (2) i 

breeding to sires that produce superior 
offspring. 

Socio-'cul tural .advantages accompanyi-ng these advaii-

tages are: ·increased social status, ~steern,: prestige, con

venien,ce in record keeping, an~ knowledge that one's work 

returns increasing rewards. Also, there ar·e awards given 

for producing above"certain levels~ 

The variables complexity and compatibility have been 

shown by the work of Houghaboorn {1963) and Kueker {1:970) to 

be closely related and will be discussed concurrently. 

Houghaboorn (in Vermont) and Kueker. (in Michigan) found that 

discontinuance was most often caused by the"farrners' i~a,bil-

ity to realize the value of testing, due ~~ an in~bility to 

understand the computerized results ·of the test; they found 

$irnilarly for non-'adopters. Additionally, some Michigan 

dairymen cited th~ their cows were~not good enough to be 

on test; hence embarrassment by comparison would be a corn-

patibility factor. 

Kivlin {1960) found complexity of farm innovations to 

be negatively related to the rate of adoption more thanany 

other variable except relative advantage: Given the findings 

of Houghaboorn and Kueker, complexity would seem to be one of 

the key factors in the slow rate of diffusion.of'DHIA. 
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I. TrialibLLity demands are met in ~he .ca!;ledcif DHIA as I 

theprogr~s are e~sily_enrolled in arid. costs arE!. low., 

Observabilit¥ of the effects of the innovation, on 

milk production is problematic. . 
If the adopting farmer 

utilizes· the feed measurement option,-. then his milk produc- · 

tion should begin to increase in the short term~ say one to 

three months. But, if the adopting d.iiiryman does not con

sider the feed variable in his milk production, then in-

creased milk production will depend upon increasing the 

quality of his herd through breeding, -techniques and will be 
& 4 

long ~eDm in nature.· As average turnover of a dairy herd in 
,}R 

Michigan is/seven years, obser-vability is lost and the value 

.of the testing program obscured. 

Opinion leaders at the community-system level for ·' 

Michigan dairymen have not been shown through previous re~ 

search. 

Innovativeness am?ng Michigan dai~men ~nd.adoption · 

of DHIA production testing is bound to the heterophily phe-
'· 

nomenon _discussed in ,Rogers' theory. Again it must be 

" pointed out that Michigan dairymen are not laggards where 

adoption of useful innovations are concerned; DHIA was found-

ed i_n Michigan in 190·4= ·Where profitability has been shown, 

dairymen are quick to adopt; but where advantages are clouded 

with misunderstanding, adoption suffers. 

The rate of diffusion is the elemental ,time variable 

discussed in this work. Figure 1.1 presents the diffusion 
' 

,, 
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Figure 1.1. DHIA Diffusion Curve. Adoption Rate of _DHIA 
Production. Testing Present~d as th_e Percent 
of Cows Enrolled in the Program, 1906, 1926-
April 1978. 



·u 
' curve for D~IA and demonstrates· the 

of the 

diffusion proc~ss. From 1906 to 1958 the ratE[!. of difftisio;n . 

was one-tenth of one percent, (0 .1%); from 1958 through· 

1978 the rate.of diffusion incre~sed to one percent per ... 
year, (1%/yr.). The effect, historically, of warious macro

economic phenorne~a upon the rate of diffusion is also· 

demonstrated. .. , 
Figure 1.2 is ao presen-Eation of the adoption rate as 

a percentage of all herds in _Michigan as compared to the 
" number of herds on test from l9p5 to April 1978. The prob-

!ern, as. posed by this presentation of t_he·. data, is' t"hat 

while'DHIA has consistently increased· the .number of cows on 

test, the nurilber o·:f herds on test has nat· varied signifi-

cantly. Over this same period the average herd size in.:: 

Michigan increased from approximately 40 animals per herd 

to T5 animals per herd. - One may conclude from this that 
'· 

the problem of heterophily may be greater than otherwise 

iridi_cated. 
\ -"':.....-

The final variable to be discussed is that of the 

change agency, DHIA; no previous research has been accom-

plished to indicate how Michigan dairymen perceive DHIA in 

' relation to themselves. Priess (1954), found that the sue-

cess of Michigan Cooperative Extension Service agents was 

positively related: to thEHr disregard for the expectations 

of the Michigan Cooperative Service, in favor of their 

clients' expectations. 

I 

r 
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The problem now needs to be . terms of the 

theory. There are three variables which· ·require- attention; . 
'- ... . 0 -· 

they are ('1) heterophily, {2) coimnunity opinion leaders and 

(3) -the rate of adoption. To affect-the slow rate of·adop-

tion and reduce the level of.heterophily between this large 
f 

group of non-users and DHIA, a measurement of the cognitive 

space of Michigan dairymen in relation to DHIA needs to be 

taken. Additionally, the opinion leaders at the community 

level need to be identified· for 'specific issues related to 

the dairy industry. With this measurement of the cognitive 

space of the dairymen,·a practical solution to the problem 
~J 

0f~slow rates of adoption of DHIA €an be reached. Using 

the Galilee methodology (~oelfel & Gillham, 1975), the major 

contributions of this study will be to generate petsuasive, 

·client-oriented messages, to reduce the degree of existing 

heterophily and to increase the rate of adoption. 

Linear force ag~regation theory ~~Woel~el, 1969) states 

that-the position of any individual will move toward the 
' .. 

mean of all messages he/she receives. Therefore, when one 

is surrounqed by similar attitudes, his/her attitudes are at 

or about the mean and this position is skble. It qecomes t- · 

obvious then that, given the measurement of an attitude, th~ 

degree of heterophily is given by the st~nda!d deviation of 

the mean measure of that attitude toward any concept. 

' ~ 
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Ht :::: S.d. 

·Where Ht = heterophily 

S.d. = standard deviation 

It follows then that linear force aggre9ation theory pre

.dicts.that ~omrnunication increases hornophi~y. Additionally, 
' 

given a~¥ two groups, each group's mean attitude will move 

toward the combined mean .for both groups as communication 

increases between the two groups. 

. ""'· To measure the cogn~t~ve space of Michigan dairy. 

farmers, the Galileo system of rneasure~ent wi~~be used. 

The Galileo procedures are designed to give us a precise l . 

map of the cogn:i-tive space of any group of people.· The 

Galileo system is a theoretical variation of classical metric 

multidimensional scaling. Woelfel explains it this way;. 

All MMDS procedures begin with, the 
assumption that any element of cog
nition, whether it may be a word,_ be
lief, idea, value or any other cognitive 
obje~-~ is defined in te!~rns of its rela
tionships to other elements of qognition; 
and, further, that these relationships 
take the form of dissimilarities or 
distances. 

In the caseof Galileo these Gtistances are estimated direct-

ly by the·respondents. "I:hey are askeQ. to make these judg,-

menta given some criterion, such as: if x and y are n units 

apart, how far apart are C! and b? While this system of 

measure may be unrel~able at the indiv~dual level, due to 

the complexity of .judgments required and lack of structure 



of ~cale, in the ag~regate 

achieVed by simply increas.ing thee·,'. nul!W,eJ: 

given•the law of large numbers. Thus, the scale presents 
I , 

it'self as a fully metiic, unbounded, continuous ratio scale. 

The scaling procedure described above will be used 

with a pai~-compa~i~on questionnaire to determine precis'ely 
.. 

and accurately the cognitive space ·of Michigan dairymen for 

the time period covered. 



CHAPTE~ II 

SAMPLING INFORMATION 

To ~ulfill 'the objectives of this study, data were 

collected'from a random sample of all grade "'A" milk pro

ducers in Michigan. The sample was drawn by DHIA as 
. ..l 

follows; the sample for data set one (March 1977 through 

June 1977) consisted of 1996 grf!.de_ A producers from a total 

·of 7,400. Data set two (May 1977) included all grade A 

producers in the Lansing and Grand Rapids telephone direc-

tories. This was accomplished by cross referencin9 the 

list of grade A· producers and the resl'ective telephone _." 

directories. Data set three (January 1978 through June 

1978) consisted of 2,003grade ApJ;oducers of 7,100_ total. 

A total of 421 ihstruments were completed--and· returned . 

'The _res~onse rates~-f~·r. the specific data sets by adopter 
...... :_-

categories is presented in Table 2.1 below. Row totals 

represent the adopter categories' totals as count and pe,r

cent of total respo~dents. The columri totals show their 

corresponding counts and percent for the specific data sets. 

Adopter categories are self-explanatory: adopters were 

those enrolled in some sort of milk testing program at the 

time of response; discontinuers, were tho.se who indicated 

16 
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Table. 2.1 Cross Tabulation of Da.ta Sets by Ad:>pter Category. Presents Number of Responses for 
each Da.ta Set by Adopter. Category 

OON-AOOPIERS 

AOOPIERS 

Disa:Nr!NUERs 

COUJlo.N IDrArs: 
·count 

%'s' 

\ 

1 
41 

(46.1) 
(22. 3) 
( 9. 7) 
114 

(44 .2) 
(62) 
(27.1 
29 

(39.2) 
{15.8) 
( 6.9) 

184 
,. 43.7% 

mTA SETS 

2 ; 

I 
16 

'. (18) 
(29.9) . 
( 3.8) 
25 

( 9. 7) 
(45.5) 
( 5.9) 
14 

i {18.9) 
{25.5) 

l ( 3.3) 

55 
13.1% 

3 
32 . 

(36) 
(17.6) 
( 7.6) 
119 

' (46.1) 
(65.4 
(28. 3) 
31 

{41.2) 
{17) 
{ 7.4) 

182 
43.2% 

rotmt 
row% 
col.% 
~tot.% 

.... 

R£lV 'IDTAIS 
89 
?1.1% ' 

258 
61.3% 

74 
17.6% 

421 
100% 

• 

I 

...... 
,-,J 
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they had been enrolled-at one time andsubsequel!:tly dropped 

out: of the prograrq;'and non-adopters were thqse respondents 

who indi.cated they had never ~n!c;>lled ip a milk testing· , 

progra,nt. ''.As• can be seen .,from Table 2.1 t~e sample is ·pre-· 

domi~ated by the return rate for adopters 61. 3i%, non-adopters 

21.1% and discontinuers 17.6%. Adopter) make up only 30% 

of all Michigan dairymen. 

l .-

, In descript"ive terms the sample was c_haracterized.'by 

the foll~wing statistics: the average respondent was age 

45, married, with a· high scheol- educat~on; 21.2% of all re-
~ 

_ spondents report more than 12 years of ~ducation_.. -The 

sample was further represented-by dairymen whose annual 

·.average production was 14,000 pounds of milk. Their average 

herd size was 62 head of cattle in milk pro~uction; the 

average number Of acres operated was ·411:1. These facts 

represent a_rather well educated, above the norm respondent, 

in 'terms of the a~erage dairymen a~~r'p~rted in the l978 

Michigan Agricultural $tatistics. Ip this report, the 

average dairyman milked 34 cows, yielding an average annual 

production of 11,893 pounds of milk per cow. These figures 

for 1978 included all Michigan dairymen, marketing grades a - -

A and Bo milk. _ This sample only recorded figures for grade 

A producers. 

There were 155 instruments returned with either 

·address-problems or insufficient information to wai:rarit_key-
' 

"punching. Of the_se '1·55 "instruments, 81 were from data set 



one,. 4 from data set two, and 70 from dcita set three~ 

T~ble.2.2.p~esents the return rates for·all DHIA data.sets 

·in the present survey. 

Table 2.2. Return Rates for All Data Sets 
. SAMm: > 

'lOI2\L RE'IURN UNUSABLE USABLE ADJUSTED m'mSET SIZE RESPONSE RAT,E RmURNS RB"l'URL~ RA'IE 
; 1 1796 265 14.8% 81 184 10.7% 

2 164 59 36.0% 4 55 34.4% 
3 2003 252 12.6% 70 182 9.4% 

'IDTAIS 3963 576 14.5% . 
155 4.~1 10.6% 

A drop of 1. 3% in the retur)'l rate fF.OJll data set .one to data 

set three was recorded·, but is not considered large enough 

to be significant. Tne difference between the two da.ta 

sets is an additional 25 items that appear on the 1978 in-

struments. The data set one instr~ent was split four ways. 

to reduce respondent fatigue and, thereby to increase the re-
- -".:..- ' 

sponse rate·. The 1978 instrument, data set three, was 

split two ways and the resultant decrease in the return rate, 

1.3%, is offset by the wealth of data added to the 1978 

responses.· 

In ~y 197-7 there were 200 questionnaires mailed "in 

the random s.ample using a seven point semantic differential 

sc;:ale to-compare;! the return rates with the last 200 Gali~ 

instruments. This would give us an idea of the difference ' 
.. 

in difficulty of completing an instrument'wfth seemingly 
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i antiquated, semantic differential scale and themore accu-

rate a-nd precis.e aa,lileo .ratio scale. The return rates for 

.. the two groups revealed that (1) the· ~emantic differential 

instruments had total returns of 35 completed, or a 17.5% 

return rate,,_ (2) the Gali~eo, scale questionnaire~~fcir the 

same period and number of mailings, had total returns of 33 

completed instruments or a return rate of i6.5%. No sig-

nificant difference>is evident. Due to the four way split 
<? 

in the 1977 instruments, there was insufficient data on the 

nine complete foemantic differential questionnaires to 

warrant keypunching· or data anlysis. 

Methodology 

The Galileo method of measuring the cognitive SP9~e of .. 
·any group of people is a set of metric multidimensional 

. (' 

scaling procedures which allow ratio measurements of th~ . 

differences, or distances, between concepts held by any 

group toward a gi~en phenomenon. By using ratio scaling 

techniques, a precise and accurate mental map of the sample -of Michigan dairymen's cognitions regarding DHIA may be con

structed. This was accomplishedby conducting 30-50 non-

directive personal interviews with a stJ:~tified sample of 

the population, so as to include the·greatest amount of vari-

ation of opinions heltl by the various members·of the popula

tion. These personal interviews produce a list of concepts, 

which~ are arrived at. via a content analysis of the respo_nses 

to the nondirective interviews. Typically the list contains 
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10-20-concepts.· To this list was.aqded a self-concept~ 
' 

i SUch _as you, me, myse~f, and the obj'ect concept, in this 
.. 

study, DHIA. From the completed list a p~ir-comparison" · 

questionnaire was constrlict~d, which included each concept 

matched with every other c~ncept, creating a questionnaire 

with n01-l) items. 
~ 

The respondent was then asked to measure the differ-

ence, or distance, between concepts in the instrument using 

the Galileo scale. The Galileo scale offers a criterion 

measure and asks . respondents t:_o. es.timate the distances be

tween concepts based upon this criterion. The typical cri.-

terion waul~ a~k:' if x and y are ·n units apart, how far 

apart· are a and b? The scale was further defined such that 

identity is equal to zero; and if two items are p~rceivetl 

as being twice as far apart as x and y, the respondent 

writes 2n, and so on. We see that this constitutes an un

bounded and continuous ratio scale associated with typical 

measures in the physical science's. 

The present work describes the procedures used to 

identify those concepts held.by Michigan dairymen toward 

DijiA, to map that cognitive space; to take dynamic measures 

of the sample to insure accuracy, and to generate persuasive 

messages to redu~e the amount of heterophily between 

Michigan dairymen and DHIA. 
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Instrument Construction 

Th.e method requires a pair-coltipa,r.ison type question

naire made.up from.the concepts which the farmers t}lemselves 

use to define DHIA. · ~hese concepts were discovered by con

ducting 29 confidential, nondirective personal intefviews 

with Mi,chigan dairymen from a sample of 36. The sampling 

procedure is 'listed below, in Tables 2.3 and 2.4. It is 
Ito 

designed to include t~e maximum attitudinal variation in the 

population. Meadows' long experience and expertise was the 

criterion for selection of theftbove areas. As can be seen 

from Table 2.3, the criteria for the stratification of the 

sample were geographic region, ethnic:: group and herd size. 

Table 2.3. _Sampling Strategy for Non-directive 
Interviews. Ss=36, Counties Chosen for 
Sampling are from Regions in Michigan with 
the Greatest Concentration of Dairymen 

REGION 

THUMB, counties 
Tuscola, Huron, 
Sanilac 

CENTRAL, counties 
Ingham, Clinton, 
Shiawassee 

WESTERN, counties 
Allegan, Kent, 

Barry 

ETHNIC GROUP. 

Polish, Irish 

t-1ixed European 

putch 

HERD SIZE 

Average 
. ( 50-100) 

Average to 
Large 

{70-120) 

Small - Average 
(o-70) 

. . \ 
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Table ~4. Sampling Plan for 36 Non-direotive Pershnal 
Interviews. Regions·byl-2\dOpter categprie$ 

REGIONS . 

ADOPTER 
CATEGORIES Thumb Central wlstern Totals 

Long term adopter :!' 

· (.1 year +) 2 (1) 2 (1) 2 ( 1) . 6 

New adopter 
(less than l year). 2 (1) 2 (1) 2 (1) 6 

Dis continuer -2 (1) 2 (1) 2' (1) 6 

Non-::-adopter 6 ( 3') 6 (3) 6 (3) 18 

Totals 12 i2 12 36 

In Table 2.4 1 the sampling pla~ is presented and shows us 
,/ ' 

that twelve prospective respondents were chosen from each 

region, with four coming from each county within.a region. 

The interview sample was also stratified as to adopter cate-

gory: six each'were chosen from the first three categories: 
''II' . • . ' 

long term adopter (greater than one year); short term - ~ - ;-.<'-.:... ~- • 

adopter (less' than one year); discontinuers; and non-adopt-

ers. Adopter categories were based on information available 

from DHIA. DHIA did not have adopter category information 

for more than one year previous to the date requested, 

January 11 1977. 

During the personal interviews each respondent was 

asked simply to talk at length about how he felt ab~ut OHIA 

and the ,reasons .. for their particu:lar attitudes. The con

cepts were recorded as they were described by the respondents. 
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The interviews were conducted to tli'e point of redundancy. 

:A -.c::ont_ent analysis. of the interviews reveals that of the 

many words and phrases that the dairflllen use to describe 

DHIA the list was soon reduced to 'twelve concepts. To com

plete this li~t, the self-:concept "you" and the target con-

cept "DHIA Production testing" were <~.dded to the twelve 

original concepts; the complete list follows: 

01 Accurate Information 08 Measuring P,roduction 
02 You 09 Necessary 
03 Good 10 Pro.fit 

01 Convenient 11 Inexpensive 
OS Keeping Records 12 · Comp1,1ters 

~ Culling 13 Useful 

07 Breeding 14 DHIA Production Testing 

These fourteen concepts produce a 91 item pai~-comparison 
questiorinaire, n(n-1). 

2 
The criterion. pair chosen was Ba-iry -Farming and Crop 

-~"-- -=-""""' 

Farming; _the comparable dist;ance was 100 uni·ts, L e. Dairy 

Farming ·oand Crop Farming are 100 units apart. The rational 

for this criterion pair also resulted from the personal 

interviews, many farmers pointed out that dairy farming and 

~~ crop farming were very different. 

Four s"ignificant other· queries (Haller and Woelfel,. 

1972 and 1975) were placed at the end of e_ach 1977 question

naire, to'identify the opinion leaders for each of the four 

information categories chosen ate the community level. The 

- ---· 
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four c~tegories are: ( 1) farming in ''gE:);neral n ( 2) herd pro-

'-~ctioq; (3) keeping records; and (4) money and finances. 

These significant other probes appear on all 1977 instru

ments only. 

The demographic package was taken from Kueker (1970) 

and includes iteins nmnbered 1-3·, 5-9, 20, 21, 23, and 24 

from page 114 and items 1-3, 21 and 23 from page ll5. 

These items are listed on the demographic sheet of all 

questionnaires, page two (see Appendix B). In the 1977 

random sample, 1,796 Galileo and 20? semantic differential 

..instruments wer~ split four ways~to reduce respondent fa

tigue and to increase the response rate. The Galileo ques

tionnaires are identified as Q-type 1-4, and the semantic 

differential questionnaires are identified as Q-type ~-8. 

The designation of the questionnaires as to Q-type is only 

for the convenience of identification. Therefore question-

·naires designated as Q-type 1, Q-type 2, and Q-type 3, as 

· well as Q-type&-~5-;.: 6 ·and 7, each c;~tain' 36 pair-comparison 

responses; while·Q-type 4 and Q-type 8 each cont9in 41 items. 
_.:...--

There were also 164 -Galileo'instrllinents mailed in the 

Lansing and Grand Rapids areas, with the sample being drawn 

·from the respective telephone books. Each dairyman in· the 

areas listed above was called and asked to fill o~t a ques~ 

tionnaire; those who responded positively were mailed an 

instrqment. After an interval of two weeks had expired, 

each of the 164 dairymen were called back and asked if they 
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had received the instrum~nt, and i;f so wquld they please 
! 

fill out the que~tionnair~ q.nd return it. This instt:umemt 
,. . 

was spl~t two ways, and designated as Q-types 9 and 0; Q-

/( 

·.type 9 contained 59 pair-comparison:.j.tems and Q-type .Q con-

tained 64 items. 

The first five pa.irs on all 1977 instruments included. 

the criterion pair followed by four practice items~ The 

questionnaire begins witq item 6. Additionally, pair 13-14, 

useful and DH~IA, were inadvertently not included on any 1977' 

instrument. 

The.l978 questionnaires were an improvement of the 

1977 Q-types 9 and 0. These instruments were preceded for 

keypunching, and have the appropriate addressers in the ex

treme left- hand columns. The 1978 instruments were de.~ig-

nated ·as Q-type 1 and 2· and contain 64 and 67 pair items, 

:~;especti vely. 

The main wa:ve sample for 1977 was drawn from the 1976 

'list of 7400 graae·~ A producers by DHIA and included 1996 

names and addresses printed on address labels. The 1978 

sample was similarly drawn·and incll)ded 2003 names and 

addresses from the 1977 list of 7100 grade A producers in 

Michigan. Table 2.5 P!esents the mailing schedule for all 

three .·samples. 

The demographic data were analyzed by the SPSS ver

sion 7.0 computer program. The Galilee scale data were 

analyze~ by the Galilee version 3.9~ computer program. 
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.Table 2.5. Mailing Schedule for ;All ,~~ta Sets 

-DATA SET I 

GAL I LEO INSTRUMENTS 

100/clay for 8 days March 28, 1977 - April 8, 1977 
~ , 40/day for 22'days April 11,· 1977 - April 26, 1917 

80/day for 1 day April 27' 1977 
\ 

36/day for 1 day Aflril 28-, L977 

SEMANTIC DIFFERENTIAL INSTRUMENTS 

40/day for 1 day . April 26, 1977 

~day for 2 days" April 27 & 28, 1977 
19~6 total 

DATA SET II 

GALJLEO. INSTRUMENTS 
~ 

LANSING AREA 

45/day for 1 day May 5, 1977 

GRAND RAPIDS AREA 

6 3/day for L day ~1ay l'O, 1977 

~/day for 1 day May 11, 1977 
164 total 

DATA SET III 

GAL I LEO INSTRUMENTS 

-10/day for 10 days January 19, 1978 - January 31, 1978 
_1.Q/da¥ for 95 days February 2, 1978 - June 16, 1978 
2003 total 

' 
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The significant other data were compiie~/and'~ffaiyzed by 

the 'author. · 

The Galileo analysis pr-o~uced a precise and accura~e 

mental map of the cognitive space of Michigan dairymen's 

attitudes ~oward DHIA, as well· as a set o'f persuasive mes

sage~ designed to·reduce the heterophily between the dairy

men -of Michigan and the change agency, DHIA. Additionally, 

the significant other data will allow the agency to channel 

persuasive messages through the opinion leaders of the 

community, as well as through the mass inedia channels and 

interpersonal typically used by the change agency, DHIA, 

and ··the Michigan Cooperative Extension Service. 

-.. 
• 



CHAPTER III .. 
RESULTS 

In Chapter I, the objective stated was to find a 

practical solution to the low rate of diffusidA of DHIA by 

designing persuasion which, if utilized, would function to 

chang!= Michigan dairymen's attitudes toward DHIA. In this 

chapter the relevant findings of ehe Galilee surveys and ' -

their respective sample demographics and significant other 

data, taken from three samples of dairymen over two years, 

will be presented. 

From Feb'ruary 14 through .February 23, 1977, 29 non-

directive personal interviews with representative members of 

the population of~ichigan dairymen were conducted (for 

sampling data see~ Chapter II). Respondents were asked to 

.discuss in detail DHIA and their attitudes toward the 

innovation. 

A content analysis of the responses from these twenty-

nine people showed that over 80% of all statements about 

DHIA made reference to only twelve concepts. Those·twelve 

concepts were: 

01 .Accurate Information 04 Keeping Records 
02 Good 05 Culling 

103 Convenient 06 Breeding 
2'9 

I ;i 
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07 Measuring Production 10 I:q~}Cpensive 

08 Necessary 11 Computers 
09 Profit 12 Useful 

" 
This number of concepts, twelve; is consistent with past re-

search experience in diffu,se topic areas. 

To these twe.lve concepts were added the object, or 

target, concept DHIA Production Testing and the self-concept 

You which were included in a Galilee type pair-comparison 

questionnaire (see Appendix B) • The Galilee type question-

naire asked respondents to measure the disbance between con-

cepts using the Galilee scale, .a simple, but accurate and 

precise, continuous, ratio scale .. The greater the perceived 

diffexence, or distance, between two concepts, the greater 

the number reported by the respondent. Pairs perceived as 

identical (no difference) are assigned zeros. The question-

naires were administered by mail in three data sets. 

Table 3.1 lists the major responses to the four Sig-

'n~ficant Other prohe~:. :.Those responses which did not con

stitute at least ·10% of all responses were eliminated from 

Table 3.1. 

These responses may be viewed as indicative of those 

who comprise the dairymen's information networks for the 

four areas -in question. 
s They therefore indicate the commun-

ication channels through:which some inte~personad messag~s 
may be successfully transmitted. to >the dairymen. not pre$ent

ly enrolled i~· any· p'roduction testi:ng prbgram. These 
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Table 3.1. Significant other Data. Including All Responses which 'Ibtaled Ten Pereent or M:>:re of ·RetUDlS .• 
Numbers Alone Represent Count, Numbers in Parentheses are the Percent of the 'lbtal NlllliJer of 
Questi0Ill1aires Retumed 'with Significant other Data. 'lbtal Questionnaires Retumed with s.o. 
Data·= 239. . 

QUESTIONS / 47"/ ff /~..£>''/ ~ $"_cW'o/;.,~o/ v/ ff / rr /.#' / ff / h/ $/ 
ocw. 

T<JI7us , , 
" " GENERAL •• 

54 .• ~ 25 
123 82 9 9 3 3 2 6 

316 FARMING 
INFORMATION (52) (34) (4) (4) (1) (1) (1) (3) (23) (11) (132) ROCORD 44 22 21 28 5 25 3 28 28 204 KEEPING 
INFDRMM'ION (18) (9) (9) (12) (2) (ld) (1) (12) (12) (85) I .w. ..... 

HERD 55 39 8 29 43 23 71·11 279 PRODtcriCN 
INFORr.fATION (23) (16) (3) l (12) (18) (10} (30) (4) (117) I· , . ' 

M:NEY & 3 9 22 10 76 
149 ·~ 269 FINAOCIAL 

(3) 1 (9) INFORMATION (1) (4) (32) 
(62) (112) 

COWMN 225 152 60 47 79 37 70 ' 32 125 36 28 28 149 .1068 TCf.rAIS (94) (63) (25) (20) (33) (16) (29) (14) (53) (15) (12) (12) (62) . (447) 
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"sigrlif:i.cant others'' are the most talked to, and should 
\ 

-prove to be important in persuading those daifyrnen who are 

recalcitrant t~ward~ DHIA to change their behaviorand 

enroll in some sort of testing program. 
{T 

The Galilee and demographic responses of the 421 corn-

pieted instrlirnents were keypunched onto computer cards an6.: 

input into the Gc;tlileo ver.sion 3. 95 computer program and the 

SPSS version 7.0 computer program, respectively. These an-

alyses may be found in Appendix c, demographics, and 

Appendix C, Galilee. The analxses yi~ded three primary re

sults: ( 1) a precise and accurate i•rnap" ·of the way <tichigan 

dairymen perceive DHIA; ~2) an accurate description of the 

demographic variables concerning those dairymen who respond

ed; and· (3) ·a ~umber of alternative strategies for improving 

the position of DHIA with Michigan dairymen. 

Perceptions of DHIA" 

In Galilee studies the attitudeg toward any concept 
',.;..~ _, .... 

are'rneasured by the distance between the aggregate self-

concept "you" and any other concept. The·greater the dis-

tance between the self-concept and any other concept in the 

multidimensional space, the less favorable the attitude to-

ward that concept. Therefore, groups with unfavorable atti

tudes toward DHIA will report greater distances betweeh 

· · themselves and DHIA, while c/roups holding favorable attitudes 

will report smaller distanges .. 
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The distances measur!=!d between the self-concept, DHIA, 

and all other concepts are presented in Table 3.2 for data 

se~s one, two_ and ,three. ~ow one. of Table 3. 2 presents the 

distances between the "you" and all other concepts for data 

set one; row two (parenthesis) details t~e percent error of· 

measurement for the dista.nces· found in row one. Row three 

presents the_distances between DH"IA.and all other concepts' 

in the space, while r9w four represents the concommitant 
:<-· 

percent error. These numbers cannot be judged as high or 

.low in and of themselves; the criterion for these judgments';.,' 
. -

was that "dairy farming and· crop farming is 100 units 

apart." This was' the criterion used by the dairymen to 

make the initial measurements which appear here in the ag

gre9ate. The next to the last entry in Table 3 . .2, row"·one, 

shows ;that· the distance between "you" and "computers" is 

13~: units, the larges't distance in data set one. This is 

greater than the distance between dairy farming and crop 
. -"-.:.._-

-~<--- ~·"' 

farming and is considered to represent a strong negative 

attitude toward computers by those dairymen responding. 

Indeed, .since the criterion, pair compares what is really two 
-~ 

different types of farining ,, any distance greater than the 

criterion distance of 100 units could be seen as perceived 

by the dairy farmers as not related to dairy farming. Thus, 

all Michigan dairymen discern the distance. from themselves 

to DHIA as beirig 106 units, plus or minus 15% (or a 95% c.i. 

between 90 and 122 units). Rows {ive through eight "present 
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Table 3.2. Self-concept and DHIA' Vector lengths with Their Respective J?ercertt Er.ror Below in P~t.heses · 
,. 7 •7 7 7 7 I 7 7 7 • 7 7 7 7 > » 

COOCE!?TS 

~LE 

~ 
.-j YOO 49 42 51 58 47 45 46 36 70 69 133 36 
~ 

~-

% ERROR (16) (10) (8) (16) (14) (14) (11) (10) (15) (12) (10) (12) 

'~ I DHIA 76 106 59 81 50 35 33 61 43 53 59 37 
'" 

I w"' % ERroR. 
..... (38) (15) (22) (19) (34) (36) (23) (40) (21) (22) (22) (31) 

N YOO 65 ' • 34 54 l 49 46 .45 69- 43 65 53 145 42 ~ ,. 
% ERroR (18) (20) (11) (17) (16) (15) (15) (17) (16) (16) (15) (20) 

~ DHIA 41 96 48 67 ' 65 54 68 63 73 66 71 '66 
%ERroR (31). (14) (27) (24) (28) (34) (29) (33) (26) (30) (30) (25) .... , 

C"') YOO 45 40 51 46 42 37 41 43 46 55 111 38 -~ %ERROR (9) (8) (8) (11) (8) (9) (13) (18) (10) (10) (12) (12) 

~ DHIA 51 68 56 . 60 39 46 ''54 48 67 65 80 65 50 
% ERROR (17) (15) (17) (14) (28) (24) (24) (27) (22) (22) (18) ' (27) (15) 
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,thecsame data for data set two, rows'nine throug~ twelve 

the qata in'data set three. 

Comparing columns two a~d twelve over time, reading' 

downward across rows, we discover that while the distance 
<, 

between "you" arid "DHIA" is decreasing the distance between . -

"·you" and "computers" is changing only slightly. The motion 

observed in,the space between "you" and "DHIA" could be a re-

flection of the diffusion campaign c;>f October and November, 

,197~, conducted by DHIA, but not related to this research. 

There is the additional factor that approximately 2,400 of 

the 7,400 dairymen in Michigan producing grade A milkwere 

contacted in the spring of 1977 and asked to respond with 

_their attitudes toward DHIA; i.e. given the above factor, DHIA 

had been much discussed within the target population for' the 

entire year preceding the 1978 data collection. At the same 

instant the distance between "DHIA" and "computers" isalmost 

doublin~, while othe~ distances. remail:L.relati vely stable. 
-or'-~·"' 

No·ti·ce also the motion of the concept "profit" over the time 

span of the three data sets. There was little, if any, real 

improvement in the attitudes 6f dairymen toward the concept 

"computers"; the distance remains large, and any I_jerceived 

change that seem~ present may only retemble Brownian move-

ment in the measured attitudes of the population, caused by 

conflicting messages about the concept. 

Table 3.3 -contains thedistances for the cate9ories 

adopters, discontinuers, and non-adopters for the 1978 
.~ 
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Table 3.3. Self-concept and DHIA Vector lengths for 1978 Da:ta, Split by Ad:>pter Catego:ry, Percent 

Error in Parentheses. · 

SAMPLE 

-

I 
YOO 54 39 . 54 49 51 49 57 40 55 70 148 43 

%ERroR (17) (16) . (13) (19) (16) (17) (I !f) (27) (18) (22) (18) (32) 
DHIA 91 181 114 107 81 91 109 117 142 141 153 137. 107 § 

% ERroR (35) (20) ( 31) (25) (37) (37) (46) (45) (39) (40) (36) (41) (49) ., ' YOU 62 • 41 53 45 32 37 

(~ 45 37 46 163 46. 
l 

(!32) 1(36) 
· %ERroR (27) (20) (17}' (18) '(21) (21) (44) (25) (28) 

]!)H!A 93 138 100 121, 93. 101 76 63 111 100 109 79 79 H·'·. 
0 

% ERroR (38) (26) (39) (26) (62) (56) (38) (46) ·~ (27) (31) (28) (47) (40) 
~ 

YOO 38 40 50 45 41 . 34 30 43 46 52 89 35 

·I 
. 

.. % EmuR (10) (11) (10) (15) (11) (12) (19) (23) (13) (13) . (15) (11) 
DHIA 30 22 30 35 18· 24 27 20 26 28 46 36 '21 

0 

"•I 

%ERroR (14) (17) (14) (13) (21) (17) (20) (27) (22) (17) (16) (26)· (24) 

I 

I· w 
0'1 

I -
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data~-data set three {these distances appear in Appendix C 

· in their entirety in the mean distance matrix). Sp~cifical

ly, note should be taken of the distances between DHIA and 

all concepts across adopter categories. -This supports the 

contention th'at the Galileo· scale is based upon peopl~s' 

viewing those concepts withwhich they have experience, or 

have received.increased amounts of communication about, as 

being closer to th~selves and to their own position, than 

those things which are either foreign or objects they have 

received very little communication about • 

. 
It was stated in Chapter I that the standard deviation 

is a quantitative measure of heterdphily. Accordingly, 

Table 3.4 lists the vector lengths and their respective 

standard deviations for the self-concept "you" and the.:: 

target concept "DHIA" for the 1978 data split by adopter 

category. As is indicated in Table. 3.4, most self-concept 

vectors are stable and reflect a degree of homophily, with 
~'--~""" 

the ·specific exceptions being the vectors representing the 

distances between ·"you" and "computers." This distance is 

large for all categories, increasing in the categories 

"discontinuers" and "non-adopter." ~ It should be.noted that 

the self-concept vectors for all adopter categories, ex-

cept;i.ng "you" and "computers," are stable and exhibit a 
. 

degree of homophily .. Yet, the vectors representing DHIA 

and all~ other concepts for the categ-o~ies discont.inuers and 
,· 

non-adopters demonstrate a large degre~ of heteroph-i•.fy. 
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Tab1e.,3.4. Standani Leviation as a M:!asure of Hete.rophi1y. Vector Iengths in Parentheses, 1978 
· nata split by Adopter catego:cy · 

COOCEPrs . 

.,. SAMPLE 
./ / / /I" 

I'· ;, 
cr 40 46 54 73 46 42 60 102 63 . 70 143 39 

I YOU (38) (40) (50) (45) (41) (34) (30) (43) (46) (52) (89) (35) 
n 40 45 36 30 34 40 38 41 35 50 66 . 36 ;,~ 

cr 

IEIA (30) (22) (30) (35) (18) (24) (27) (20) (26) (28) (45) (36) '(2l. I w 
co 

I 
cr 92 43 48 45 35 40 98 99. 46 .63 262 85 . 

YOU (62) (41) (5~) (45) '(32) (37) (73) (45) (37) (46) (163) (46) 
cr 191 180 195 122 221 218 li9 120 122 129 126 152 131 " s ··DHIA (93) (138) (100) (121) (93) (101) (76) (63) (111) (100) (109) (79) (79) '•. 

cr 51 35 41 53 45 45 56 60 54 82 146 75 ~· . YOU (54) 
. 

(39) (54) (49) (51) (49) (57) (40) (55) (70) (148) (43) . 
~ cr 178 199 187 97 108 116 1 219 223 238 237 235 238 225 § DHIA 

'•,! 

(91) (181) (114) (107) (81) (91) (109) (117) (143) (141) (153) (137) (107) 

·I 

• 
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Other concept vectors remain stable and exhibit homophilic 
1 

; . 

'----. 
-relationships. Some exceptions for the aggregatel978 data 

are "profit' .. a,nd_ "accurate information," vector length 64 

units and s.ri. = 126; "inexpensive"-and"accurate information," 

vector lem~th 77 units and S.D. = 108. Additionally, most 

vectors relating computers and all other concepts (see mean 

distance matrix Append'ix t) exhibit a high degree~ het~o

phily. Heterophily is the status qtio for DijiA in :the aggre-

gate for 1978 data as may be predicted from Table 3.4. 

, Message Strate9ies 

The Galileo mean distances may be presented in a map, 

but due to the multidimensionality of the map, it is highly 

complex and not like the common physical maps most of us are 

accustomed to using, e.g., road maps. Thus, the accompanying 

plots, maps, are physical presentations of the data and will 

onl}' represent the first three principal planes of the space 

. and,_ therefore, are. only approximate-.:__ Figure 3.1, 3.2, 3.3, 
~"-- ~·"" 

and 3.4 repres~~t 'the first three principal planes of data 

sets one, two and three respectively. A.perusal of these 

maps will add to the comprehensibility of the space and make 

the measurements more meanintJful. 

The strategy is to decrease the distance (in the map) 

between the target and the self-concept, DHIA and you. This 

requires moving the concepts toward each_other in the space. 

The Automatic Message Generator (AMG) provides a :system to 
.,. 

sort all possible combinations·of concepts in the_space, 
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FIGURE 3 .1. The Piot, or map, of the First Three Principal Planes 
for the 1978 Data, Data Set. Three. (see page 45 for 
concept list) · 
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44 .. 
taken OJ}e, two, three and four at a time, to find those 

messages, combinations of concepts in the map, that will move 

DHIA toward the concept you in tAe space. 

Table 3.5 lists the best one, two and three concept 

messages for each data set.' The four-concept messages were 

generated but did not produce any results which were superi-. 

or to the bes_t three-concept messages and so were not listed~ 

This has been the experience of many researchers on diffuse 

topic areas. By reading through the table from left to 

right it may be se~n how the messages' strategies have 
I.,.-changed over tim~. 

When two concept messages are·considered, the best 

me'ssage for 1978 data is "accurate information" and "con-

venient" which could theoretically :r;educe the distance··-from 

68 units to 29 units. Yet, here we find that ala best 

messages include the concept "accurate information" and.the 

distances a,re all similar. These t"?.2::-concept messages all 

represent very good strategies. 

Now consider the three-concept messages. Again the 

concept "accurate information" is included in all the best 

three-concept messages. Within the three-concept messages, 

two are best for the 1978 data: (1) accurate information, 

convenient arid ·proft; (2) ac·curate information,. inexpensive 

and useful. Both these messages are excellent messages and 

would be capable of greatly improving the attitudes of 

Michigan dai~en toward DliiA, reducing the theore'tical 
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distance from 68 units to 23 units (.Table 3.5). As may be 

gleaneq from Table 3.5, there are six three-conceptmessages 

which a:re better than any of the one-- or two-concept 

messages generated. 

Oi 

02 

03 

04 

05 

06 

07 

08 

09 

Concept List for Interpreting 

Figures·and Tables 

ACCURATE INFORI-iATION - ACC INFO 

YOU - YOU 

GOOD - GOOD 

CONVENIENT - CONV 

KEEPING RECORDS - KEP REC 

CULLING - CUL 

BREEDING - BREE 

MEASURING PRODUCTION - MEAS PROD 

NECESSARY - NEC 

10 PROFIT - PROFIT 

11 iNEXPENSIVE - INEX 

12 COMPUTERS :.... CMPTRS 

13 USEFUL -USFL 

14 DHIA PRODUCTION TESTING - DHIA 
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Table 3.5 • . Best Massages for Data Set 1, Data Set 2 and Data Set 3 

DATA SET 1 DA'm SET 2 DATA SET 3 
,MESSAGE CON::EPT . OU'IWME MESSAGE CONCEPT Otnmf.E MESSAGE a:NCE:PT OTJroJME 

OOE CONCEPT ~1ESSAGES 
i· 

5 Keeping recx:u:ds 17 ~ts (. 6 Culling 25 mri.ts 13 Useful "37 units 

8 M=asuring production 12 mits 13 :useful 19 lmits 3 Gx>d· 40.3 units 

6 Culling 40 • 7 liD.i tS 

8 l-Eas. prod 40.8 units ~. 

9 Necesscuy 40.9 units 

l 
'lWJ CX>NCEPT MESSAGES (" 

3-4 Q:x)d-OJnv 15.\IDits 4- 6 o:m.v-cu:u 13'\IDits 1- 4 Ace info-<bnv 29 units. 

4- 5 , Conv-Keep rec 19 mrits 6-13 Cul-Usfl 12 units 1-10 .Ac<; info-
Profit 30 units 

4-10 Ace info-Profit 25 units 5-13 Kep reC:.Usfl 16 'lmits 1-11 Ace inf<rindex 32 units 

4-11 Conv-Inex 17 liD.its 1-13 Ace info-Usfl 32 units 

,,,, 



Table 3.5 (cont'd.) 

Dl\'m SET 1 
Dl\TA SET 2 

Dl\'m SET 3 j MESSAGE COl'a:PT Ot.r:ro:M: MESSAGE a:NCE:PT otl'1tXM: MES~GE en~ Otm:X>ME: 

THREE CXNCE:PT MESSAGES 
I 

5 units 
I' 

4 units 1- 4-10 Acx:: info- n 

1- 3- 4 Ace info-<bod 14- 6- 9 Conv-cuJ.l-Nec .Caw '· 
Conv-P:rofit 23 units 

1- 4- 5 Ace info-Conv- 1- 4- 7 Ace info-Conv- 1:-11-13 Acx:: info-Kep :ree 20 units B:ree 6 units Inex~Usfl 23 units 1- 8-11 Ace info-Meas 3- 8-11 Qxxl-Meas prod- 1-10-13 Ace mfo-p:rod-Inex 15 units Inex 6 units Profit-Usfl 26 units·~ 5-. 8-11 Kep :rec-Meas 3- 4- 8 Qxxl-conv-Meas 8 units 1- 4-"11 Ace info-p:rod-Inex 12 units 
Conv-Inex 26 units l r· 5-lQ-11 Kep :rec-Profit- 4- 9-13 Conv-Nec-Usfl 12 units 1- 7-11 Ace info-Inex 20 tJI?.its 
:eree-rnex 27 units 

1- 4-10 Ace info-Conv-
Profit 13units 1-lQ-11 Ace info-

V' . Profit-Inex 27 .units 
4-10-U Coriv-profi t- 1- 4- 7 Ace inf~ 

I Usfl 15 units O::>nv-~ 29. unitS 
:~I ! 

J 



CHAPTER IV 

DISCUSSION 

These analyses show that DHIA is in a difficult posi

tion within the two groups, discontinuers and non-adopters. 

While adopters see pHIA as close to their own position, they 

see computers as very far from themselves. It seems that 

much of the dissatisfaction with DHIA is tied to the com

puterization of the record~keeping device. This study, and 

previous research by Houghaboom and.Kucker, sug<;rests that 

the reason for this dissatisfaction is a lack of the dairy

men's unde.r~tanding of exactly wha:t information -is available 

from the computerized print-out they receive as a result 

of enrolling in the testing program. The impersonal, even 

intimidating, appea_rimce of a compu~r print-out to an 

individual who has ~ever seen a print-out before, or has 

never had the print-out explained in detail, could in and 

of itself be a strong barrier to adoption. As discussed in 

Chapter I, previous research has shown that the computerize~ 
results of the test ha caused many farmers to discontinue 

enr0llment in DHIA rograms. 

Much qf the dissatisfaction with OHIA seems to stem 

from concerns with accurate information and convenience. 

If the infoXl!lation is in a form·· which is inconvenient, 

48 
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confusing or incomprehensible, then ~ny series ofmessages 

which attempts to convince dalrymen that the opposite is 

true will only prove to further entrench the already nega-

tive attitudes held toward DHIA. 

Since economic factors frequently turned up, i.e. the'· 

concepts profit and inexpensive, these concepts were in

cluded if!,. most of the best three concept messages. The 

hard facts of doing_business in a highly ~ompetitive market 

' demands that any innovation which may be adopted be profit-

able and/or inexpensive. These two concepts are very 

similar in light of the impact of an innovation upon a small 

business. This is so much the case'that an innovation that 

presents' itself to the opera~or, if not comprehensible in the 
f 

short term; will not be adopted in the long_term. 

An advertising prospectus was presented to Meadows and 

DHIA in the spring of 1978. The prospectus included two 

taped radio editori!tls, three adver~eemep.ts,· six print 

ed±torials, direct mail brochures and milk check stuffers 

(brochures) . 

While many other considerations npt within the scope 

of this research must enter the agency's final decision, the 

data collected in this research indicate that in addition 

to the persuasive messages in the_advertising prospectus 

a~ove, th~best strategy which comes out of the findings has 

three requirements. (1) Either the computer print-out must 

be changed in some way to make it more personal; (2) an 



so 
extens,ive educational campaign needs to be initiated to 

- educate the dairymen of Michigan as to how the information 

on the print-out can be used and what additional in~orma

tion may be gleaned from a perusal of the data available: 

and (3) an ~xtensive interpersonal and media c~mpaign 

should be launched, to alert Michigan dairymen of the ef

forts and results of the efforts t.o make DHIA more convenient 

and profitable, and to provide the dairymen with the ac

curate information that is required for the successful 

operation of his farm. 

Furthe~ore, since the record keeping innovation must 

be computerized for the processing of large amounts of re-

dundant information, it may be necessary to generate mes

sages to reduce the distance or ~aunt of heterophily, 

between the dairymen of Michigan and computers. 

As analysis of the significant other data indicates a 

further recornrnen~ation of inforrniqg_local bank loan officers, 

if not bank presidents, of the obvious economic advantages 

of enrollment in DHIA. The above strategies should increase 

enrollment in DHIA, by decreasing heterophily between DHIA 

and Michigan's dairymen. The three requirements outlined 

in Chapter I have been met: to find a practical solution to 

the heterophilic relationship, identify opinion leaders, 

and as a result of the above two resolutions increase the 

. rate of adoption of DHIA. 

.,._-.··· 
,< • 
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It is also·reconunenqed that·anrlual 

I 

.taken of the dairymen's attitudes tbward 'the innovation, 

concurrently and following any campaign to attract new 

adopters. This should be accomplished.with two goals in 

mind: (1) to add to the body of knowledge being accumulated 

of how social and sub-cultural groups respond to communica-

tion r~arding apy innovation; and (2).to be able to discern 

any changes in the attitudes of Michigan dairymen toward 

DHIA and the subsequent change in message strategies which 

would result in the continued increase of adoption of this 

important innovation. Such an effort as.outlined above 

will have an almost guaranteed likelihood of success at 

this time. 

Finally, as to further research, this researcher 

feels it is imperative to continue the Galileo type metric 

multidimensional scaliQg research in the area of American 

agriculture, as the most feasible way of collecting data on 

d.iffusing agricuLtural innovations to~th~. ·American farming 

.community. Any tool which enables a greater amount of pro

duction with a ~educed energy input will tend toward a 

better situation for the farmer and the consumer. 



APPENDIX A:_ THE PRODUCT 

1-A The BARN SijEET (data received by 
the dairyman from DHIA) f-or the 
M.s.u. Kellogg Guernsey herd 

J. 

-~ 
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APPENDIX B:- QUESTIONNAIRES 

A- 1977 Galileo Questionnaire 
(complete with cover letter) 

B- 1977 Semantic Differential Questionnaire 
(cover letter same as ~ above) 

C- 19 78 Ga·lileo Questionnai~-e 
(comp~ete with cover letter) 



COOI!ERATI\'E EXTENSIOS SER\'ICE 
\ucHIG.~' ST.HE l.XI\'ERSITY and 

L~. DI'PARniEXT Of AGRICt:L Tt:RE COOPERATIXG 

UIPANT\U~l OF DAIRl· SC:Ii;~ 

""" "· "" \ 
Dear Sir: 

The Departm-ent of Dairy Science at ~lichigan State University spends most of its 
research time investigating methods of i~roving profit on the dairy farm. When 
useful information is found it must be brought to you for application. 

A mQjor problem for us has been to communicate with you. To improve our system of 
commanication we have enlisted the help of other departments on the campus. The en
closed questionnaire is pa.rt of the effort. 

We would appreciate very. much if you~ould complete ·the encloseo questionnaire. The 
information will assist us in doing a better job for you. 

Sincerely, 

Clinton E. Headows 
Extension Specialist 

CDI/lb 
Enc. 



March 22 

1. What is your age? 

2 •. Are you married? 

54 

3. What was the last year of school you completed? ___ _:,. __ ~---...,.....--
4. Ho1~ l'llllly years have !2!!_ been fanning? 

S. How many years have !2!!_ been dairy fanninr,? 

6. Did you g'l"Ol·l up on a 'dairy.fann? 

7. Have you always fanned in ~lichigan? 

8. ll'hat is the total number of acres you operate? 

9. HO':I do. you market your milk~ 

10. hhat percent of your labor is hired? .. 
11. How would you describe your dairy operation? 

Circle tho!<e ~;hich suit your operatim. 

12. 1·.'hat 1~as the a;J;lroxir.mte average proc!uction per 
cow last year in pounds of !:!ilk? 

13. llQl~ many cm~s do you milk? 

14. Has' your herd ever been~ test? 

15. .Is your herd on a milk test prograJ'I nm>? 

Grade "A"_. __ Grade "B" __ 

1. Stanchion barn 
2. StanChion & free stalls 
3. stanchion & loose housing 
4. Stanchion & parlor 
S. Parlor & free stalls 
6. Parlor & loose hou5ing 

16. l'.'hich testing prograT.l are you n01~ enrolled in? 
Circle one. 1. D'liA 

17. How long has your here !Jeen on test? 

lS. Have you all~a)"s been on t:'1c present fom of 
testing? 

2. m:m 
3. 01-mer SBJ:llller 
4. Tri -monthiy testing 
5. Private test 

,., 
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~e wotiid .. like ~u to .. give us,~ ppini~- · about s~ i_!le_ as_ re_lated to ~icy fairn
UlJl.· You can help by ~anns:these 1_ as to eac;l) other ;tQ:tell how d1fferent. 
or. fardrmart they. are. ~r exanple, 1we might ask, "Hey di,f,~rent ar~ diny;fai1)l· 

·Mm an.~ fa~. f'' .You cou1p ~~er with a n\l!llher; ~fVJ~ ~o lde8$·are·~en: 
i1Il'ferent,:you wo wnte a large nlinber •. ·If tliey are ve!l'·slllUlar, you wcntl. 
wn te a !!!!!!!!. ntDIIber. · If tJ!ey !Ire icJeiiticai, you wcit4d wt-?-te zero (no difference) • 

T? help youjudg·e·· _howlar,e.the differ.e_nces are, we'll say.tha. t the anxiurit. of · 
d1fference l;>e~. naa_wnJn_··_n:_ · anni.J;Ig ·.an· d ~. fanning is _100. unit. s •. Try.. t d'·)<eep this 
inHerence ;m .l!llJid ccq>anng. the;otner pans of· wofds""";""iff two words ·are 
further apart than crop farming and diliry fanning, write a nunber ~lw than 100. 
1Tt!iey are twice as far apart, write 200, and so on. YOU ~tA.YWRI · 1\'!E'IDE'l. 
YOU \'WIT. Reme!Wer, . there are no wrort&'iinswers, only your opinion. 

1, Hm; far apart are DAIRY .FAR!>l!N!'; and. CROP FAI1!-IING? 
2. How far apart are the EXTEi·ISI01~ SERVICE and HICHIG!'u'-: STATE U.? 
3. Jl&,., far apart are the EA"'I'ENSIO:i SER\"ICE an<l YOU? . 
4. Hm,• far apart are li!O!IG,\'\ STATE UNIVEF.SITi and YOO? 
5. HOI; f~r apart are the A\'EnAGE FAR:iER and YOU? 
6. How far apart are ACCUAATI Il\'FOIN'I.TICW and YOu? 

7. Hm~ far apart are GOO!' and YOU? 
8. HoN far apart ar-e CO:·!VE:-iiE:r and YOU? 
9. Hm; far apart, are l<EEFI~G RECOJ!:)S and YOU? 

10. How far apart are CULLI:·:G and YOU? 
lL · Hm; far apart arc BRIJ:Dr~;G and YOU? 
12. How far apart are HEl\SUIUNG PRODUCI'I0:-1 S!)d YOU? 

13. Ho1; far apart are NEIT:SSI\RY a"ld YOU? 
14. How far apart arc PROFIT and YOU?;, 
15• Hol•' far apart are I:~C·:SIVE and YOO? 
16. How far apart are-~<n'tiTEP.S and YOC? 
17. How far apart arc· USErDL and YOU? 
18. How. far apa!'t are DIUA PROWCI'Io;~ TESTING SERVICE 

andY<X.!? 

100 units 
-units 
---.-units 
---,units .., 
---units 
· ·. units 

units 
---lD1its 
---units 
---units 
---units 
_tmits 

units 
---units 
-units 
---units 
-units 

____ units 
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QType 1 

19. 
20. 
21. 
22. 
23. 
24. 

lim,. far apart are ACC!JRArp INFORMATION and OOJD? units 
Jiol,• far apart are .ACOJAATE INFOR:?.TION and aJNVENIENCE? -units 
How far apart are ACCURATE INJioRU4.TION and KEEPING RECORDS? ---units 
HOI .. far apart are ACCURATE INFoRHATION and CULLING? \ .....L...:,--imits 
flolf far apart are ACCURAlfl; INFoW.IATIC!l and BREEDING? ~units 
How far-apart are ACCURATE INR>Rt-IATION and tiEASlJRING PRODUCTION? ~units 

ZS. Ho\~ far apart are ACCURATE INFO!t'IATION and NECESSARY? 
26. lim; far apart are ACCURATE INFQRI,IATION and PROFIT? 
27. . Ho~< far apart are ACOJRATE INf-QR: !AT ION and Th"EXPE.'!STI'E? 
28. Hm~ far apart are ACCL'RATE I:\'FOW.IATION and Cct·IPIJI'ERS? 
29. Ho1" far apilrt are ACCURATE I~lFOW.t\TION and USEFUL? 
30. Ho1.; f:~r apart are ACOJRATE H!PJP.?.li\TIO~ and DHIA PRODUCfiO~ 

TESTn:G SERVICE? 

31. lim,· far, apart are GOOD and CO:NE-:IENCE? 
32. liof; far apart are GOOD nnd KIIPING RECO!UJS? 
33. How far apart· are GOOD and CULLING? 
34. Ho"· far avart are GOOD· and B.RIEDING? 
35. Hm,· far apart are GOOD aTid !!EASURING PrtOLJUCfiO:;? 
36. l·fo!.; far apart are ClXXl and :'ID:ESSAAY? 

units 
---units 
---tmits 
----tmits 

· · tmits 

___ tmits 

tmits 
-_--tmits 
-. --tmiis 
-. --tmits 
-----units 
· tmits 

3i. ll'ho do you USUALLY SPEAK l~ITIJ when you need Th'RlR.'IATIO:'II ABOOT FAR!· liNG? 
X~~ & Adriress . 

38. h"ho do you USUALLY SPEAK JnTIJ 1men you need I:\'FOP.!~.\TICJ:\ ABOUT HERD PRODUCfiO~'? 

3!l. >.1:o clo you Ust;ALLY SPL'~: 1·.1n1 when you need I:lFO:;; 'ATIO:\ A!laiT KEEPING RECORDS? 

~ 40. li'ho do you U5U.lliY SPEAJ: WI Til 1-;hen you need INI'OR.\!o\Tim. ABOOI' m:E & FIX~:CES? 

·-.. ~,·· 
,, 
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QType 2 

19. How far apart are moo and PRD!'JT? 
20. ' HOI\ far apart 8l'e GOOD and INEXPENSn'E? 
21. How far apart are moo and CCf.IPUI'ERS? 
ZZ, tb~ far apart are OOOD and USEFuL? · 
23: Hm,r far apart are moo anc!IIIIA PROIXICI'IOU TESI'ING SERVICE? 
24. Hot~ far apart are CONVENimc£ and KEEPING RECORDS? . 

25,, How far apart are CQ\'VENIENCE and aJLLING? 
26. How far apart are CON\'ENIENCE and BREEDinG? 
27. HoH far apart are C<l\i'E·:IEM:E and ~IEASURING PRODUCTIO~:? 
28. HOI·l far apart are CO.WEHENCE and NECESSARY? · 
29. Ho;: far apart are <XJN\'EUENCE and PROFIT? 
30: H01~ far apart are CO.WENIE.~ and n!EXP£/SIVE? 

units 
--. -.-I.Dli ts 
---linits 
__,_ IIIli ts 
---IDlits 
---IDlits ,---. 

IDlits 
---IDlits 
---IDlits 
-.---IDli ts 
--.-I.Dljts 

IDlits 

31. H01~ far apart are CONVENIENCE and Ol.IPIJTERS? IDli ts 
32. Ho,,• far apart are CO:JVE.'UOCE and USEFJL? ---units 
33. H01~ far. apart are CO!NEi!Eifl and Dl!IA PRODUCJ'IQ,~ TESTING SER\'ICE? un~t~. 
34. How far opart are KEEPING RECORDS and aJLLING? un1t~ 
35. How far apart are KEEPING RECORDS and BREEDING? . · units 
36. Ho1~ far aport are I<EEPii\'G RECORDS and HEASURING PRODUCTION? ___ units 

37. l;ho do you USJALLY SPEAK \'IITii when you need I:<FORl·'ATION AllOOT FAR\IING? 
Name & Address · 

38. I•JJo do you USUAllY SPEAK WITI:I when you need II'<'FORHATION ABCUT HERD PRODUCTIO~!? 

39. h~1o do you USUALLY SPEAK WITIJ when you need It-.T{)Ri·IATIO:\ ABCUJ' KEEPING RECORDS? 

4'J. hho do you USUALLY SPEAK II'IrH \\hen you need I!iFOlii 1.\TIO:~ ABOOr n:l~IEY & FI:\A'\CE? 

--~------~---------------------------~----~----------r ,.. ' 
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· QType 3 

19. HOI~ far apart are IIEJ?PING RECORDS and NECESSARY? 
20. Hoi~ far apart ~ l(EW~NG ~ and PROFIT? 
21. Hal.- far apart are KEEPING RECORDS and INEXPENSniE? 
22. He!~ far. apart are KEEPINC RE<XllU>S and. miP!TfERS? 
23. How far apart are KEEPING RECORDs .and USEFUL? 
24. How far apart are KEEPING RECORDS and OOIA PROoocrm-.: TESTING 

SERVICE? 

25. How far apart are CULLING and BREEDING? 
26. H01~ far apart are CULLING ,and MEASURING PRODUCTIOJ;? 
27. llo1,• far apart are CULLING and NECESSARY? 
28. llo1~ far apart are CULJ.I!':G and PROFIT? 
29. H01~ far apart are CULLING and INEXPBlSIVE? 
30. HoN far apart are CULLING and m!PtiTERS? 

31. 
32. 
33. 
34. 
35. 
36. 

110'...- far apart are CULLING and USEFUL? . 
H01.· far apart are CULLING and Dl!IA PRODUCTION TESTINr. SERVICE? 
HOl; far apah are BREEDING and i·lEASI.J!U:iG PRODUCTION? 
How far ai)art are BREEDING. imd NECESSARY? . 
lim; far apart are BREEDIXG and PROFIT? 
1!01: far apart are BREEDWG and Il\'EXPBISIVI:? 

tmits 
--.-tmi~s 
~units 
---tmits 
-:-:---"units 

___ tmits 

tmits 
---tmits 
---tnli_ts 
---.tmits 
---tmits 
---tmits 

tmits 
--.--tmits 
---tinits 
---tmits 
---tmits 
---tmits 

;..·. 

37. h'ho do you USUALLY SPEAK Wilt! when you JJ?d Ii'.'FOR!olATION AllOOf.J:ARI·II~G? 
N<!r..e & Address "\/ 

38 •• t'ho do you USUALLY SPEAK II'ITII when you need niFOR:!ATib!\ ABCUr HERD PRODUCTIO~:? 

39. l:'ho do you USUALLY SPEAK h'ITII when you need INFORH\TION ABOlTI' KEEPI~S RECORDS? 

40. llho do you USUALLY SPFAK I1'ITI! 1•he!l you need I;il'OR!IATIOK .AJlCUI' UJ:\'EY & EI!'i4.'11CE? 

. ~-... 
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19. lio',. far llj\a~ are BREEDING and C<l!PUTERS? 
20. H01" ,far apart are BREEJ)ING and USEfUL? . . ; . . 
.21. How far apart are BREEDING and DHIA PRODUCriON TESI'ING SERVICE? 
22. How f;~r ·apart are MEASURING ~J)UcriON and NECESS.~Y? · 
23. How far apart are MEASURING PRDOOCTION and PROFIT? ... 
24. H01" far apart ate t.fEASURING PROIX.JCTION and ~SIVE? · 

, units 
--.·-units 
-.-:-.-units 
--.-.-units 
---units 

units 

25. H01" far apart are MEASURrnG PRO~ ION and C<J.li'IJI'ERS? · units 
26. How far apart arc t-IEASURING PROIJUCTION and USEFUL? . · units 
27. Hoi\• far apart are MEASURING PROIX.JCTION and DHIA PROIUcriON TESTING 

SERVICE? units 
28. Hm" far apart are NECESSARY and PRoFIT? . ---units 
29. How far apart are NECESSARY and L'lEXPENSIVE? ' units 
30. How far apart are NE~SARY and C<JIPUTERS? ___ units 

31. How far apart are NECESSARY and USERJL? . units 
32. How far apart are ·NECESSARY. and IlliiA PRODI.ICII~ TESTING SERVICE? ---units 
33. How far apart are PROFIT and INElCPF,';SIVE? --.-.units 
34. Hm~ far apart are PROFIT and CQ>!P!JfE.'tS? ' ---units 
35. He,,· ·far apart are PROFIT and USERJL? -,--units 
36. How far apart are PROFIT and DHL4. PRODUCIIOJ-1 TESTING SERVICE? units 

37. How. far apart are INEXPENSIVE and Ga!PlrrERS? ___ units 
38. Hm" far apart are INEXPENSIVE and USER!L? , ___ units 
39. Hm" far at>art are INEXPENSIVE and DHIA PROOOCIION TESTING SERVICE? . units 
40. How far apart are CQ!PL"TEP.S and USEFtL? . · . --.-.-units 
41. Hmi far apart are Ga!PUTERS and DHIA PRODUCIION TESTING SERVICE? units,c· 

42. l·.'ho do you USU<\LLY SPEAK WITii when you need INFORI>IATION ABarr FAR!-!ING? 
i\ame ~ Address 

43. ll'ho do you USU~:Y.~ ~ NITii when you need INFGW.IATION ABCUr HERD PRODUCT !OX? 

44. ll'ho do you USUALI,Y SPEAK WJTii 1men you need Ih'FOJN\TJO~ ABOOT KEEPING RECbRDS? 

45. l1'ho do you USUALLY SPEAK Willi \\'hen you need INFOre!ATION ABOUr t~Y.-~EY & FIJ\A.'\CES:' 



•. 

60 ... 

March 22 

1. l'lhat is yout age? 

2. Are you married? 

3. !\'hat 11as the last year of sc.'lool you completed?--------------

4. tio,,• JTiany years have ~ been fanning?.""" 

5. Hm,· many years ha:Ve You been dairy fanning? 

6. ~i:.l you r.rm·: up on a· dairy farm? 

, . !lave you always famed in Hichigan? 

8. llhat is the total number of acres you operate? 

9. J:m·: do you l!'.arket your milk? 

10. 1\hat percent of your labcr is hired? 

Grade ''A" __ Grade "B" __ ._, 

11. llrn; 1·:ould you describe your dairy operation? 
Circle tho!<e t;hich suit your operation. L Stanchion barn 

2. Stanchion & free stalls 
3. Stanchion & loose housing c· 
4. Stanchion & parlor " 
5. Parlor & free stalls 
6. Parlor & loose housing 

12. \'.'hat '~as the aP:lroxir.18te average proeuction per • 
co~: last year in pounC's of !:!ill;? 

13. llm; many cm,·s do you r..ilk? 

· 14. lias your herd eVCl'·.been on test? 

15. ·Is your herd on a r.ilk te:S~ PTO!:Tan no~<? 
, ' 
~o. l'hich testing ptogran a:re you no1·1 enrolled i.,? 

Circle one. 1. IlHIA 
DI~!R 

17. 1-:0\\" lo;t; h~s your herr! been tr.1 test? 

1::. llave yc:.; al~·m:.-s been on tl1c present forn ·of 
testi[-&? 

" 
~ ;;.,,.(,, 1 h£1~-/~ ... 

C ITnton [; lleado1~s 
Extension Special 1st 

2. 
3 .. C\:ner s~ler 
4. Tri-monthly testing 
5. Private test 
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We ·would. like ylf}· to'.S:i,;e us your opinion about same ideas related to Dairy 
faming; You can 'help by .c·ompar~ these ideas 'to_ each other to tell-how different 
or sicUar they'are~i'or llllample, we mi:jht ask, ''llpw different, or similar;'are 
~ai.ry rami~ and Crop Farminr;?'' If, the tua ideas are veF:y. llifferent then you 
could chec:fs or :: the space to the ex~reine ri!;ht, if they ·are very similar- check 
the space- at the extreme left. If they arc between very similar or very diffencnt 
check the appropriate .spaca •. The exlllllple.is;.belaw:. 
} 

CROP FA.l\<il:IG AND DAIRY FRA!-:lilG · 
I I /.I./ I IX/ 
veey-simila_r __ ---very dil.fferent 

I. EY.Tm:SIOll SERVICE AIID !UCHIGA:; STAT£ U.? I I I l I . I I . I 
very-simila_r __ ---very ~ifferent 

-· ;J:c:lr<;,-.;; STATE U:liVti'.SI'l'Y Al:D YOL'? 

4. AVERAGr FA:'.::rR Ai>!l YOt:? 

5. ACCURATE r:·ror.~:ATIO~' A.:D YOU? 

~ . GOOD A~:'3 YOU? 

7. cc:.VEi:U:::T, A.ID YOU? 

9. CULLI;;G A:·ii) YOU? 

I 0. BREfDI.:G A:'D YOU? 

-~· PP.Ori7 A:::J ".'OU? 

14, I<:EXFE::;IV!: A!:O YOI:? 

16. USeFUL A:'Ll YOU? 

17. DHIA PRODUCTIOU TESTI-!;G SERVICE A.'W 
YOU? 

I I I I I' I I I> 
;,~s'iiiTat"' --very different 

,_,_,_,_,_1 _ _1_1 
very similar very different , __ , __ , __ , __ , __ , __ ,_--' 
very sicilar very different 

I I I I I I I 
very similar--- -:Very different 

1_1_1 __ ,_,_,_,_1 
very similar very different ,_._,_,_, __ ,_,_,_, 
ve_ry similar _very different _ .. 

I I I I I I I 
very sbilar-- --'""Very different 

,_,_, __ ,_,_,_,_1 
very si::ilar V£rv different 
,_-_1 _ _/ __ ,_l_f_l_l 
very sioilar very different 

I I I I l_/_1_1 
v;ry si~lar -- very -different 

I I I I I I I I 
v;r; Sinuar ----very different 

1_1_1_1_1_1_1_1" 
very similar very_ different 

·,:.._:_,_,_,_,_,_,_, 
very sii:Jilar very different 
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1;8. ACCURATE I::FORllATIO~ A.'ro GOOD? 
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1_1_1:....._1_1_1_._1_1 
19. ACCURATI: Itn'ORMATION Al!D COl-IVE.iiE:iCE? very siailar very different 

1_1_1_1_/_._1_1_1 
very similar very different-

20. ACCURATE INFOmlATION AND KEEPING 
RECORDS? 

21. ACCURATE U..'FOmlATIO:I MID ClfLI.IllG? 

22. ACCUF.ATE INFORHATIOll AND BREI:DUIG? 

23. ACCURATE IKPCRl:AIICN liND MEASURING 
PRODUCTIO;I? 

24. ACCl!RATE UlFO~IATION A."'D ;P.;CESSAI\Y? 

25. AGCURATE IliFORllATIOi! AI!D PROFIT? 

26. ACCURATE. ll:FORMTIO:: AND INEXPENSIVE? 

2 7. ACCU!'.A,TE I:IFOIUlATIOa J\liD CO}:PUTERS '? 

26. ACCURATE I:;FORMATIOJ.: A."'D USEFUL? 

29. ACCXRATL I:<FOI\:·1-\TIO:l A."'D DHIA PRODUC
TIOl: TESTil!G SERVICE? 

30. GOOD A::il· CO!'."'!IlUNCE? 

31. GOOD K!l KEEPiliG llCORDS? 

3 2 • GOOD t.:ID CULLING? 

1_1_1_1_._1_1_1_1 
very similar_ very different 

l_t_· _1_1_1_· _1_1_1 
very similar very different 

1_.1_1_1_1_. 1_1_1 
very similar vety different 

J I 'I I I I I I 
very-simila_r_ --very dffi'er.mt" 

1_1_1_1_1_1_1_1 
very similar. very· different 

II I II I I I 
very-simila_r_ --very diffenmt 

1_1_1_1_1_1_1_1 
very similar very different 

I I I I I II I 
verys'iiDITa_r_ --very dffi'ere;tt.c· 
I I I I I I · J I 
verysilliila_r_ --very diffenmt 

I_. _1~_1_1_{ ___ 1_1_1 
very similar · very_ different 

I I I I. I I. I I 
verys'iiDITa_r_ --. very diffenmt ...... __ - . 

1_1~ __ 1_1_1_1_1_1 
very similar very different 

33. G00D Ji.,"'J BPJ:EDWG? 
I I I I I I I I 

.. very si;ilar- -- very differet;t" 

34. GOOD A:;]) lllASURI!IG PRODUCTIO;<? 1_1 __ 1_1_1_1_1_1 
very sir.1lar very different 

35. GOO;> A;:D NECI:SSA.'W? 
1_1_1_1_1 ..._1_·1__,__1 
very sir.il;ar very different 
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19 • GOOD A!::O !'ROFI! 

20. GOOD .M'D DIEXPENSIVE 

21. GOOD AND COMPUTERS 

22. GOOD AND USEFUL 

23. GOOD AriD DHIA PRODUCTIO:I TESTH!G 
SERVICE 

24. CO~!VEIIIE!lCE Al!D KEEPING IU:CORDS 

25. COi:VE..'HE:·JCE }JID ClJtLII<G 

26. CO!.'VEN!E:ICE A!:D BP.EE:::r;:c 

vea;r. . · . V1!ry . 
similar different 
/ I 1_1 t I I I 
vry similar vvry -~ifferent 

1 __ .,_1_1 __ 1 __ ·-· 1_._,_1 
very similar very-different 

I I I I I ·t I 
ruy--Biiiiil;;r- -- -veey"diiferent 

. I. I I I I ·1 ·f 
very s;LmUar- -- -very-d"iTierent 
_1_. -· '-· _1_1_1_-l----2_1 

very similar very different 
_1_. 1 __ 1_1_1_1_1 
very similar ve~y different 

I . . I I I /' I I -
very Siiiii1;;r- ---very different 
_1_1_1_1_1 __ 1_1 

very sinilar ·very different 
PRO!J'GCTION __ I_· _. _1 __ / __ 1 __ 1_1_. _I 

very similar ·· very different 

2 7. COr.'VE!-!IE;lCE A!!D llliASt:Rio•!G 

28. CP!WE!IIEiiCE AND NECESS.II.i\1 

) 29. CONVENIENCE M'D PROFIT 

30. COllVCIIE~:c;:; A!:O Il·'C~E!!SIVE 

31 ! COilVE~!I~!CE A:.m Cfl!·~t:TEilE 

32. CO!lVE~:n:::cE A!ID USr:Ft'!. 

33. CO:'VJ:.::n:~lCE Ai:V DHIA PllODUCTIO!I 
TESTI"IG SERVICE . 

34. Kl:CPI.iC RLCOillS I.:!D CL'LLI:!G 

35. KEEPI::r; Rr:CO!'.DS A!l> liREEDI:IG 

36; KEEPI::G RECORDS A:ID NEASURI::G 
PRODCCTIO;I 

_1 __ }_1 __ 1_1_. 1_1 
very similar · very different 
_1_1_1_1_1_!_1 
ver}· similar very. different 

I · I I I I I I 
very Slrl£1;;-r- -- -very different 

I I I I I 1·1 
very 'Sii::rl~ -- -very(j'if!erent 
__ 1_1_1_1_1_1_1 
very similar very differen~;-
__ 1 _ _/_1_1_/_1 __ . _I 

very similar ' very different 
_. _1_1 __ '_1_·_1_1_1 _ _1 
very ai~ilor very differ~~t 

I I I·~- I I I . I 
very siouar-- ----very· differer.t 
_1_1_1_1_1_1_1 
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Q·TYPE. s· 
. ·-.. ::.~~ 
SS. BREEDING A:ID COI.!PUTERS 

56. BREEDI!IG AND USEFUL 

57. BREEDING AND DHIA PRODUCTIOll 
TESTING SERVICE 

58. MEAS~NG PRODUCTIOll AND llEC
ESSARY 

ver 1 s:lmilar . • 
__ 1 __ - /_._1...::_/very/dUfl!!!!!£_/ 
very limilar · . . veey different 

I I 1· I I I I 
very Simriar -- very differ;nt . 

_1_1_1_._1_1_. _1_. -' 

very similar very different 
_1_1_1_. _, ___ , __ ,_, 

very similar very different 
59. HEASU!I.ING PRODUCTION AND PROFIT I . · / I I . I I I 

. verY"BimtTar -- very diffrunt 
60. MEASURit;G PRODUCTION AND IllEXPENSIVE __ 1 __ 1 __ ,1 __ 1 __ 1 ___ 1 __ 1 

very similar very" different 
61. !IEASURING PRODUCTION_ AllD CO!·IPUTERS __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 

• very similar· very different 
62. MEASURING PRODUCTION Ai!l USEFiiL __ l __ l __ l __ l_'_l __ l ___ l 

· very similar very .different 63. MEASURING PRODUCTION AIID DHIA 
PRODUCTIOll TESTUIG SERVICE 

~· NECESSARY AIID PROFIT 

65. NECESSARY ~lD INEXPENSIVE 

66. Z."ECESSARY AIID C0!1PUTERS 

67• NECE$SARY AliD USEFUL 

68. NECESSARY AliD DHIA PRODUCTIO;I 
TESTI:·lG. SERVICE 

69. PROFIT AND INEXPEi{SIVE 

70. 'PROFIT AiiD COMPUTERS 

71. PROFIT AIID USEFUL 

72. PROFIT A.~ DHIAPRDDUCTION 
TESTING SERVICE 

73. INEXPENSIVE AllD COMPUTERS 

74. lNEXPF~~SIVE A.'ID ~SEFUL 

75. lNEXPE~!SIVE A.'ID DHIA PRODUCTIC:; 
TES!IciG SER\'ICE 

76. ~MPUTERS AIID USEFUL_ 

77. CO!IPUTERS At:D DHIA PRODUCTIO;: 
TESTING SERVICt 

'\... 

_,_,_1_1_1_1_1 

very similar" · very different 
_1_1_1_1_ 1_1_1 
very similar· ~ y i 
_1_'/_._1_1_1_1_1 
very similar very different 
_,_. _1_1_1_1_1 ___ 1 
very similar very different 
_1_1_1_1_1_1_/ 
very similar very different 

- _,_,_1_1_1_, ... ~./_1 

very similar _ very different 
_1_1_1_1_1_1_1 
very similar very different 
_1_1_1_1_. _l_l_l 
very similar very different 

I I I I I I I 
very Siiiii-im-- -_-very different -
_1_1_1_1_1_1_1 

very similar very different 
_1 __ ,_1_1_1_1_1 
very si~ilar very different 
_1_1_1_1_1_1_1 
very siuilar very different 
__ 1_1_1_1_1_1_. I 

very similar_ very different 
_1_1_1_1_1_1_1 
very similar very different 
_1_1_1_1_1_1_1 
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v~ry similar·: · very different . ',,,,,,, 
very iiiuii1&r --- very d1f~e'teiit 

___ 1_1_1_. _l_l ___ .I_. I 
very simila~~- very-different 
_l.;_j_l_l_l_· I_. _I ____ I 
very similar · ver)l different 
__ 1_1_1_1_1_1_1 
very similar very different 
_1_1~1-.1~1_1_1 

37. REEPI:lG RECORDS A:ID .1\!lCf.SSARY 

38. KEEPiiiG RECORDS A.'ID PROFIT 

, 39. KEEPING RECOI!DS A.'lD INLliPE~SIVE 

40. KEEPING RECORDS AriD COI-'PUTERS 

41. KEEPING RECORDS AND USEFUL 

42. very similar very different ~~~~;g RECORDS AND DHIA PRODUCTION --· l_·_t __ l ___ t_· _I ___ 1 __ 1 

43. CL1.LI':G A:ID BREED I;;:; 

44. CUU.I;-;G A:J> HEASur:IiiG PRODUCTIC;i 

45. CULLii~G A:ci NECCSSARY 

46. CULL!!lG A:ill P~CTIT 

/ 4 7. C!J1.LIKG A: !I• INEXPt;:SIVI: 

4S. CL"LLii:G J;:r:J co:-J>L'TERS 

49. CULLLG A:ill US!;Fl'L 

SO. CL1.LI:-!G A:~Ii DHIA PRODUCTio:· TESI:
ING SERVICE 

52. l!I:I:J:DI;;::; A:ID :~I:CES~A.'lY 

53. BRZF.DI:·1G AiiD PRCI'!T 

very similar very different 
I I I -1 I I I 

very similar-- very different 
I I I . I . I I I 

~ sicilar' -- very iiifferent" 
_1_-_1 __ 1_1 __ 1_1_1 
very similar ve·ry different 
__ .1 __ 1_•. _1_1_1 __ 1_._, 
very 81...-iilar . very different 
__ 1 __ !_. _1 __ 1 __ 1 __ 1 __ 1 
very similar very different 

I I I I I I I 
very Si.iiiar- -- very different 
_1_. _l_. _1_1_1_1_1 
very si~ilar very different 
_1_1_-_1_1_1_-_1_1 

very sinilar very different 
_1 _ _1_1_1_1_. 1_1 
very similar very differe;tt 
_I_. _1_-_1_1_1_1_. / 
very sirnilar very different 

I . I I I I I I 
-very si::oilar- --veri differnt 
_l_l_l_l_f_l_l 



66 

• 41. Who do you USUALLY SPEAK WITH ""hEn you need INFORMATIO;I ABOUT FARMING? -
Name & address· ' 

42. Who do you USUALLY SPEAK WITH when you needi:·iFOMTIO:l ABOUTHERD PRODUCTION? 

43.1-lho do you USALLY SPEAK WI'l'l! when you· need INF(lrc•lATIO;-! ABOUT KEEf'I:IG RECOP.DS? 

44; Who do you- USUALLY SPEA.I{ HITH when you need 'z;·JFOPJmiON ABOUT MCl:EY & FlNA!<Ctf 

'-

--'"-

- ~--
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~··.· 

EAST LANSING • MICHIGAN-• 41124. 

J ·December 1, 1977 

Dear. Sir: 

The Department of Dairy Science at Michigan S~ate University spends most of its 
research time investigating methods •of improving profit op th~dairy farm. When 
useful ihfo:ntation is found it must be brought to you for application. 

A major problem for us has been to communicate with you; 1o improve our system of 
communication we have enlisted the help of other departments on the campus. The. en
closed questionnaire is part of the effort. 

We would appreciate very much if you would complete the enclosed questionnaire. The 
information will assist us in doing a better job for you. 

Sincerely, 

Clinton E. lleadows 
Extensioll"'S}ecialist 

CEM/lb 
Enc. 
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l. Today's Date 

2. What is your age? 

3. Are you married? 

4. What was.the last year of school you completed?----------~------------------
5. ~ow many years have You been farming? 

6. How many years have ~ been dairy farming? 

7. Did you· grow up on a dairy fam? 

8. Have you always farmed in Michigan? 

9. What is the' total numbe~ of acres you operate? 

10. How do you market your milk? 

ll. What percent of your labor is hired? 

,12. How would you describe your dairy operation? 
Circle those which suit your operation. 

13. What was the approximate average produ~tion 
per cow last year in pounds of milk? 

14. How many cows do you milk? 

15. Has your herd ever been on test? 

16. Is your herd qn a mi~k test program now? 

). 7. Which testing program are you now enrolled 
in? Circle one. 

lB. How lo~g-has your herd been on test? 

19. Have you always been on the present form 
of testir.g? 

Gt:ade "A" _____ Grade "B11 ____ _ 

l. Stanchion barn 
2. Stanchion & free stalls 
3. Stanchion & loose housing_ 
4, Stanchion & parlor· 
5. Parlor & free stalls 
6. ·Parlor & loose housing 

l. DiilA 
2. DHIR 
3. Owner sampler 
4. Tri-monthly testing 
5. Private test 
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INSTRUCTIO!IS 

We would like you to give us your opinion about some ideas related to dairy 

farming. You can help by comparing these ideas to each other to tell ~ 
different or far apart t~ey are. _ For example, we mi~;ht ask, "How cifferent 

are dairy 'fal"'lling apd crop farrnin3?" You could answer with a nur.,b€r. If 

the two ideas are very different, you would write a large nur.~er~ If they 

are very similar, you would write a small n~er. If th~y are icen~ical, 
you_ would wri'te ~ (no difference). 

To help you judge hoH large the differences are,. we '11 say that the ~ 

of difference between dai~t farming and crop farming is 100 units. Try to 

keep this difference in mind when comparing the other pairs of words.· If 

# two words are furthe!;' apart than crop farming and dairy fal'l:ling, write a 

number larger than 100. If they are~ as far apart, write~. and so 

on. YCU ru<Y ilRITE A:.!'i liUl:Zli:P. YOU li1~:T. Remember, there are no wrong answers, 

only your opinion. 



~ 

ID~ ---'1"--..o.6 

CARD P~ 

2oa 0~~17 
2223 lb-26 
2202 27-~5 
2402 36-44 

lDf, l-6· 

Cr..P.r~ #~ 

ClO~ 0,9-17 
0103 1\;-26 
0104 27-35 
OlCS ~6-44 
OlOo 1,5-53 
ClC7 54-62 
GlC2 63-71 
01·:;~ 72-80 

n;;plicate 1-6 

c.;f'.t';,~ 

0110 09-17 
0111 18-26 
0112 27-35 
0113 36-44 
0114 45-53 

0203 54-62 
0204 63-71 
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How.far apart are 

DaJ.nv Fanninf and Crop Farming 
Extension Service ana Michigan 
Extension Service and You 
The Average Farmer ahd You 

S"ta"te Univ. 

How far apart are 

Accura-re Infomation an:! Yoc; 
Accura-te Informat_ioh and Good· 
Accurate .Infomation illld Convenient 
Accurate Information and Keeping Records 
Accurate Infornation ar.d Culling 
Ac_curate Info=atio!l and Breeding 

Prod~tior. Accurat:e Inforn:aticn an:l Measuring 
ACcurate Information and Necessary 

H01< far apart are 

Accurate Infonnation and ?rofit 
Accurate Information and Inexpensive 
Accurate Infonnation and Cor.:;-uters 
Accurate Information and Useful 
Accurate Inf0rmat:ion and DHIA Production 

Testing 
You and Good 
You and Convenient 

0205 72-80 ·You and Keeping Records 

Units 

.100 

Uni"ts 

Units 



7J. 

-2-

REHE:tiBE:R: DAIRY FARMING Alto CROP FARMI!lG ARt lOO ~ITS APART. 

IDII, __ .....:l::-:,::.6 

CARD II~ 

0206 09-17 
0207 16-26 
0208 27-35 
0209 36-44 
0210 45-53 
0211 54-62 
0212 63-71 
0213 72-80 

Duplicate i-6 

CARD 11?4 7-8 

0214 09-17 
0304 18-26 
03,05 27-35 
0306~ 
0307 45-53 
030S 54-62 
0309 63-71 
0310 72-80 

Duplicate 1-6 

·CARD#~ 

031.1 
0312 
0313 
0314 
0405 
0406 
0407 
0408 

09-17 
lll-2<; 
27-35 
36-44 
45-53 
54-62 
63-71 
72-80 

How far apart are 

You and Culling 
You_ and Ereedine 
You and Measuring Proc!uction 
You and Necessa:r'Y 
You and PrOfit 

-You and Inexper.sive 
You and Computers 
You and Useful 

He:: far apart are 

Yc-u and L:i!A Pr:>ch.:':tion Testine 
Good anC Conve~!e~~ 
Good ar~C f~eeping ~eccrCs 
Good and Cullin;: 
-Good a'"ld BreeCir.6 

__ Gooe and l·:easu,-.ir.g Froc!uction ---
Good anG. ~!ecessary 
Good and Profit 

Hm-1 far apa!'t c.re 

Good and Inex,ensive 
Good and Cowputers 
Good and Useful 
Gooc! and-DHIA Production Testing 
Convenient and Keeping Records 
Convenient anJ Culline -
Convenient and Breeding 
.Convenient and Hecsurinr: Production 

·Units 

Ur.it's 

Units 



---.:_ 

... 
Q Type 1 

REI!!:l1BER: DAIRY FARMING AND CROP FARMING ARE 100 UNITS APART. 

ID« 1-6 

CARD b.QLH 

01109 09-17 
01110 18-26 
Ollll 27-35 
0412 36-114 
0"13 45-53 
041 .. 54~62 
0505 63-71 
0507 72-80 

Du;:licate 1-6 

CARD li~ 

0508 09-;,;z 
0509 18-26 
051G 27-35 
0511 3G-44 
0512 45-53 
0513 54-62 
0514 63-71 
0607 72-80 

Duplicate l-6 

CARD 1105 7-B --. 
06')6' 09-17 
0609 E-26 
0610 2·/-35 
Ovll 3~_-44 

0612 45-53 
0513" 54-62 
OG14 63-71 
0708 72-eo 

How far apart are 

Convenient and Necessary 
Convenient and Profit 
Convenient and Inexpensive 
Convenient and Computers 
Convenient and Useful 
Convenient and DHIA P1104l,lc.t-ion Testing 
Keeping Records and Culling 
Keeping Records and Br~eding 

How far apart are 

Keeping 
Keeping 
Keeping 

Records and Heasurinr. Production 
Records and Necessary 
Records and Profit 

Keeping 
Kee;:-fng 

Records and Inexpensive 
Records anc Computers 

Keepinr, Records and Useful 
Keep in~ 
Cullin[ 

Records anc DHIA Production ;estinE 
and Breeding 

How far apart are 

Cullin;; and l·:eas uring Production Culling and llecessary 
Culling and Profit 
Culling an C. Inexpensive 
Culling and Co01puters 
Cullinr and Useful 
Culling and DHIA Production Testing Breeding and Measuring Production 

·-

Units 

Units 

Units 

~ 



\ 

,-
73 

RI:MEI'.BER: DAIRY FARMING AND CROP FARMING ARE 100 U!IITS APART: Q Type 2 
ID 11 __ ...:1:;..-..;;.6 

CARD #09 7-8 

0709 09-17 
0710 18-26 
0711 27-35 
0712 36-44 
0713 45~53 
0714 54-62f 
0809 6~71 
0810 72-80 

Duplicate 1-6 

CARD f.~ 

0811 09-17 
cal2 18-26 
osia 27-35 
0814 36-4't 

0910 45-53 
0911 54-C2 
0912 63-71 
0913 72-80 

Duplicate 1-6 

CARD lilL..2:2 

0914 09-17 
lOll 18-26 
1012 27-35 
1013 36-44 
1014 45-53 
ll12 54-62· 
1113 63-71 
1114 7Z-8o 

,I 

~ 

ljow far apart are 

Breeding and Necessary 
Breeding and Profit .. Breeding and Inexpensive 
Breeding and Comput~rs 
Breeding and Useful 
Bl'eeding and DHIA Product ion Testinr Measuring Production 
Measurinc Production 

and ~'iecessary _ 
and Profit 

How far apart are -
Neasuring Production and Inexpensive 
Measurin£ Production and Computers 
Neasuring Production and Useful 
Measuring Procucl:io11 and DHIA Production 

Testing 
iiece~sary ar,;C Profit 
Necessary and Inex?ensive 
necessary and Corr.puters 
Neces_sary and Useful 

How far apart are 

-....;_. 

Necessary anc DHIA Procuction 
Frofit Tes-::i:Jg 

and Inexpensive 
Profit and Computers 
Profit -and Useful 
froi"i':: an..! DHIA Production Testing Ine)-:':lensive and Cor.puters 
Inexpensive and Use~ul 
Inexpensive and DHIA Production jesting .;! 

Units 

Ur.its 

.. 
!.-'nits 

-

, 



Du;>licate l-6 

•• CAR;; tl2 7-s 

1213 
1214 
1314 

09-17 
lo-26 
27-35 

74 

How far apart are 

·computers and Useful 
Computers and DHIA Production Testing 
Useful and DHIA Production Testinr 

.. 

/ 

Q Type 2-Cont. 

Uni1:s 

__ .. -



.. 

APPENDIX C: STATISTICS 

A- Discriminate Analysis 
(stepwise procedure) 

B- Galileo Means, Standard Deviations, 
"Standard Errors, Skewness, Kurtosis, 

Count, Minimum-Maximum Values, 
Percent Error, Ga~ileo Means Matrix, 
Coo-rdi-nates for the Mutfi=aimensional 
Space for Data Sets I, II-and III 
as well as Data Set Three Split Three 
Ways by Adopter Category 

l 
;;i 

' 
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I 

!' 
I 

SH:P V~R IANLE F Tl' r: ~·T ~ R NUII"•fR '11.Jf'::-'[K U:Tt Qf II "f "GVI"r• ('lq " ( ~ :1\1 ~ P•CLl•UlO 

--i PCT,..IR£ "•.20<:6? 1 2 JYPL OP 1.676."3 2 --.5 ACPIS 4.1.3~•'16 3 ,. Yf\S(JF/<1\"l l.!P,f,~l If ~. YRSFA~"' •'54706 5 6 AUIAYSF11 ·32779 6 -7 AVPROO ·.·. 11.61:1~9!; 7 1:1 EOUC elf!>Y't& B 9 ~US TAT ·471169 9 10 GROW OF • 71 J !)3 10 11 CQw~ ·121f11 11 12 AGt: elf311f31i 12 

CLASSIFlCATIO~ FU~CTIO~ COEFFICirNTS I 

AGE 
MARS TAT 
EDUC 
YRSrARM 
YRSDF ARM 

. GR.OII.llf 
ALIIIAYSF" 
ACRES 
PCTHIRE 

· TYPt:Ot> 
AVPROO 
cows 
CONSTANT 

NUIII~ER 
REMOVED 

0 
1 

I! 

GROUP 1 ~kOUP 2 GROUP 3 

• 76818 
f4a8231 
ef'>7971 

-.110270 
a259H E-02 
lfal268' 
12.!·86 
.3ttA60E•02 

-.48200[-0 1• 
·63007 
·C:Itl25l•02 

-.lt'JD70£·02 
•115.256 

fi GE NVALUE 

·20170 
·03017 

• 7f:.677 
9.2953 
o66019 

-.11317R 
a3695AE-·01 
Je698 7, 
1_;1.676 
a416!HI£-02 

-• 3r.Bfo"ir-r.t 
.7.,09!:1 
.2(,989[-02 

-.t.231Jt.-o~ 
-tt 0 .07f, 

.78333 
R.5J~O 
.70105 

-.ltlf332 
e6lt1S8E-01 
4t. 5'2811 
11.820 
.22623£-02 

-.3Rlit1[•01 
eA.H09 

- ·24703£-(1? 
-.41455(-02 
-'+f>.076 

I 
CANONICA~ 

CORRELATJO~ 
PLR crNT 

OF lfUCE 

e409b9 A7.o 
.17114 13.0 

2 FU~CTIO~S WILL BE USEO I~ R[MAI~I~G -~ALYSES 

STANDARDIZED OISCRIMl~A~T FUNCTION COEfFICIENT~ 

7 

AGE .2,3912 .05212 MARS TAT -.15116 el'I7&1J lD'UC ·14117 ... 1'!392 YRSFARM ·20089 .Rql03 YRSOfARM -.16073 -l • .St·091 Gf:IOJOF e17'J56 -.Jifl99 ALWAYSF" -.'10781f • 3":-691 ACRn -.34953 .&4236 PCTHJRE --~">166 - •. 'SC. 1'.2"1 • TYPJ.OJ.J -. O.t!5 7lf -.!)'1'>36 AVPRGL• -.70301 -.t:'H'l CUJS .Oqfl!::ofl -.011912 

o.lll\~ 
LU,cuA 

.94071 
·"2<;'1'J 
.'1Cit20 
eH9?llo 
.1(8946 
ehfl74~ 
eb201t;> 
e8l77d 
• f\1 !'>05 
.81098 
·81026 
~~077~ .. 

IJ.Ili<S 
LAMBDA 

.80778 

.97071 

SJ&. 

.coo 

.JOO 

.c.oc 

.(100 
•uOO 
eflOJ .r;co 
.coo .ooo 
• ••00 .c.:oo 
.ooo 

CHI•SQUAR[ 

f-1.15679 
be51709 

CHA.~C.t: -i.'\1 
iUOS v RACA,i 

1Rell-05l:• 1 ~ .lf.).52"-?1-.. '1~')) 1 h5~'0;'f.o 

U:;~lt~ fi.£-123C' 
.:\.909?~ 

:0.5.~79!,j 1.1.32-57 
36•:'63(,~ o.Sfii•03 f,2.1f21fr 2& el580~ 
63.1t8310 1e06H2 64eE-0757 lel21flt.7 
66.~.5156 le7HDO 6!Jo.6331.5 .30157 
67.}060t. 1e07293 

o.F. SIGNIFJC~ .. CE 

24 
11 

.oODO 
otf..6 

.o·oo 
•.17;; 
.01.:\ 
e'llf~ 
•S6k .nc 
e00(1 
.58fl 
.57'0 
·421 
eA·6C 
.58·5 

.~ 

~ 
U1 



J/ 

I 

t.HG DHIA 3 OAtA S.::fS 
••GALlLEO HE~NS HAT~IK 

SET lfO. 1 . .. 5 6 l c.oao 
I z 48.739 o. oov 
~ i 3 ltlo57CJ .. z.tat, Ooi!!ID .. 5 3e liDO 51.358 45oll5. a.oo.o 5 3'So f97 57.&08 3 ... l'li!> 5 ..... oo a.oac li Jliolalt .. &.&Oio :Uo6Z2 54.384 41o5 31 a. ooo 

7 He ~85 44o665 3Zoi!Z.7 5t.eoa 34o30U 29.833 a.oao 
II 53.487 .. 5.9711 llo216 51.178 38. ODD 2&.396 26e133 o.ooe 
~ 32. !i61t 35.825 37 .~68 66.633 31 ... 79 21. 21!8 12.119 31.311 

10 62. 179 70. 399 42.551 10.760 50.170 25o31J3 z1.uc. 31.951 

11 1tCJo lSI &5. 989 10Do680 911.100 3·o. 432 23o 7311 .. 11.395 42otCJS ..... 

12 71oCJ71t 132. 8&2 97.140 112.900 63oOOO 73.070 57.6H ss.u;. 
.0'1 

1l l9.62S 36.333 lt2o600 63.160 21.362 26.295 3.1. 390 36.1117 . 

1ft 7E.o411t'7 106.386 5~.900 Ill. 714 so.ooo :s ... soo 32.976 61.311 

~l 

• HG DltU 3 DAU SETS 
••liALILEO HEANS MATRIX 

SET NO • . 1 
CJ 111 11 12 13 , .. CJ a. GOO 

I 10 zs. fZZ ·Do 000 lt &0.902 52.625 a.aoo 12 13. !33 66.250 10lol05 o.ua 13 lt2e37S 33.500 sa.soo 61.au o.ooa 
, .. 4!.,; !33 53~0911 59of 25 36.459 so.ess o .• ooo 



STATrST IC~ FO~ ArtG OHU 3 DATA S!:: TS 
St:T NUPI&U 

@.'l .. '.) STD. ERR SKEW14ESS KURTCSIS COUH Hllte VAL NAXo VAL '~ ~~: . ~ 

ROW CCL Iff AN S·TAN • OEII • 

Per~~-~ 

z I lt8.739 ,6.9~0 6e551t •ro U& " 82elt96 176 o.a uao.1 t:s::p . 3 1 ltt.579 lt7. 3110 7.686 1o258 Ito 171t .. 38 o.o 210.1 ,.. . 
3 2 lt2o181t 53.877, .. , 1to081t 1te116 31e761t 11ft o.o soo.c '·1 
.. 1 53. OIJO 60ollZ CJ.5as Zo028 8.253 It II Dol 300.1 17, . ; 
.. z 51.358 51o 569 3o8Sit 1ot75 6elt5Cl 179 CloD 11o;a 7.; 

.. 3 lt5o1!5 51o6't2 8elt90 
'· 637 5 o031t 37 a. a liDo I tlol 

5 1 35.897 451to571 •• 738 1o 705 ... 91t8 39 o.o 211.0 · 2'ao3 

5 z 57.608 l2So:S19 CJoH5 5oblt7 lt1.5lt8 181 o.o 1Dit.l 16o2 

5 3 3 ... 865 ftloltl9 
11 &.8o~ 1oZl6 # :s. 291t 31 o.D 15Fe'll :19.5. 

; It Slt.ltOO 60o11t7 8.so& lo871 7.233 50 a. a 3DG .•. o 15of; 

I) 1 36.Uit 51to5Z5 8o81t5 1o905 So592 38 Doll Zllol 21tolt 

I) z_ lt6.60it 8&.219 
I 6. 391 7o755 112.925 182 o •.• 1000ol u.r 

6 3 11.622 lt2o839 ,, 1. Olt3 2o001t 7•217 37 DaD 201.1 zz.:s 
6 .. 51t • .Jet 79o7Dit 11 •. 386 :So 735 zo. 358 lt9 o.o 5DOol 2Do9 

6 5 lt1.531 .. 5o31t7 6olt78 1ollt7 3o915 lt9 o.o 2Dio0 15o6 

7 1 .so. 385 ltlto25l 7.Da& 1o908 6olt95 J9 DoD ZI:Do.l 23o3f 

7 2 ltlto-665 86o91tlt 6oltlt5 7.618 80•681 182 a. a 1aao.a " _.,,. ... 7 3 32.127 1t5ol19 7eltU lo eas &.3za 37 u. 0 ZDiel z:s.z:. 
7 It St. 8 GO 81.931 u.58!'1 3o577 11.578 5I o.u -500.1 u ... 
7 5 h.3aa lttloll90 5.7a:s o903 2ol29 il DoD tllol . 16.09 

1 6 29.8 33 ltlte2Dit 6. 3&0 1it93l 6.506 u Got ZlloO . 21e:ri' 

8 1 53elt87 162.801 26oO&CJ 5oll2 29.362 39 o.o liDOol ... .,. II 2 lt5o978 67o233 lto997 z. 7117 12.681) 181 Ool ........ l0o9 

8 3 31.216 lt5o876 7. 51t2 2. Oltl 6o701t 37 OoD 218,1 21to_! ....... 
e .. 58o078 56.901 7.968 loOitlt 3o371t H ••• 2lloJ Uo7 ~ 

8 5 Ja.Doo 51to7·51t 7o71t3 lo ESt ... 91t3 50 o.o 211ol' 21.: .. 

II 6 26.396 71to5U Uo755 5oltU 31tollltl ... • •• SOlo I .. ,., 8 7 26o133 lt2oDDJ 6o262 Zolt&6 9o1Z2 u o.a 2Diel ;· ·i~~~~· 

9 1 l2o561t. :se. 060 
'll 6oD91t loZ:Jl • 3e727 39 Del 151.1' U.:l 

9 2 35o825 .. ,.,.eo 3.631 2oZZt 9e61t1 111 DoD 31hl U.d 

9 3 n.su 56o021t CJ.2u 2.932 t'Jo35CJ 31 Ool 310.1 ~ 2 .. •:s. 
9 It 66.633 . 75.051t u.rzz Ze1l1 8o91t8 lt9 Del ...... i6el 

9 5 31olt79 sa. 338 8elt20 2.o5t 5e9foCJ ... DoG · zto.t ,,., 9 6 21.208 3cto6l3 lto9CJCJ loeiG ...... ,. ... OeO us •.• 2:Se6 

9 1 12ol89 35.156 So Ziti ltoODO 19elt51t ItS llol 2 .••.•• . .... , CJ e 3loll0 63.752 CJ •. ut Zo681t 9o907 ltZ o.o ltlaO ll.elt 

10 1 62.179 161. 32ft 2S.a3z 5o096 29.337 39 GoO u .... ' ' lf.1o5 
10 2 7Do399 138o601t l0o389 1to712 2e.uz 178 D.o 11it,Of 1 .... 
10 3 lt2e551 83ol91 lle911t 3. 71tl 19o236 lt9 o.u .51"0•1 u •• 
t:l .. ... 761 120e6b7 l7et65 2.555 lo 987 ' Sl DoD Utit.l- z:t•s " 
10 5 58.170 14o7 e955 I 21.581 5o656- 36o128 ., GoD t11a;.,c ;.:;s~o 
lO 6 25ol83 c.s.ug 6o511 ZoZllt" 7o2ft2 " o.o 2._. •• , . 2Soi 
10 1 2lolllt 35o"201t 5o307 z.oa5 6olt23 .... a. a 151el · z:f.;& 
10 II 31.951 6.5. 7b8 l0o271 lto331 23.986 Itt o.o ,-,i.a l2e1 

'10 CJ 25.122 52.225 lo156 3o72J llo993 lt1 OoD 3ao.o n~.s 

11 1 1tCJo250 52.tlt1S lo21t5 lo291t lto151t ltD Dol· t••·• lrtit7 -

11 2 61.989 107o972 lol62 5o DOl 37o264 175 ••• uot;.a Uel 
11 3 101.600 165o71t3 ZloltltO 3o739 , •• 716 il. a. a 1081.1 23ii3 
11 .. 98.0011 16Do378 22.681 3. !:00 zo. 197 jO leo u••·• 23 •. 1. 

11 5 30olt32 so ... o9 7.599 2oU5 6o792 .. ,. DoD zlt.,o zs.o 
11 6 23. 7lll JZ.~t~t5 5oll0& 

'· 731 s.ors lt2 GoD 125.0 21.1 



. 11 7 lt8o395 96 ...... llto769 ... Ja& 21te616 lt3 a. a 601.0 31;,$ l1 8 lt2o19$ 59.990 9.3&9 2olt52 9o831 Itt o.o 3ot.o 22o2 11 9 60.902 92.956 llto517' 2. ~51 13.276 Itt o.o sot.a 23ol 11 10 52.625 -5&.225 8o89D 1oDOI 3o103 ItO a. a 201 .• 0 16.9 12 1 7lo971t l65olt81t 26.11t5 lto700 2(>.071 3IJ a.u 1011.0 37.3 12 2 132.882 177.282 1 y 4n~ 3 .t071 llooOE>S 178 a. a 1812.1 . u .•• 12 3 97.11t0 1&7.278 23.657 3o688 18o345 50 a. a 1001ol Zltolt 12 .. 112.900 179 •. 0.?5 25. 318 3o17D 1Coo021 4 . 50 a. u taoa.o 22 ... 12 s 63.000 73.379 
l lOoCJ39 1o 76& S0.71t2. ItS a. a 3floG 17oft 12 6 r:s. 070 96oilt0 
II 11tofl61 2o423 u. 09 .•. lt3 Do D. seo.a 20ol 12 7 57.!»19 T3o871o Uo399 2o636 u. 7&0 lt2 o. a ~ooa.·a ·19ol 12 8 55.119 68olt65 10o561t lo1H2 5olt61t lt2 o.o. 30toG t1J.2 12 9 73.333 87.971 11to.087 1o.879 6o513 39 o. a ~oao..a 19.2 n 18 &6.2sti 73.636 11o6ft3 t. 760 5.753 ItO o.a :soe.a 17.6 12 11 101.205 171.689 27oft92 3. 816 19o515 39 o.o , ..... 27 .• 2 l3 1 29.&25 ltlto291 7o003 2 •. -112 7.086 ItO ••• ·210ol 23o6 13 2 36.333 sa.5u lto511t lto308 Z9o07'1 168 ,., SOlo I 12oft t3 3 lt2o600 6t.ft92 ao696 lo E62 ..... 67 il a.o 200ol 21tolt .13 .. 63.860 l11to081t l6ol31t s.zu 11tol6a 51 ••• 610.1 25.3 13 5 Zlo362 1t0o329 5.ea3· 2o621t l0ol37 .. , o.o. Zllol 27.5 

"' 
t3 6 Z6o29S 57.978 a. 71tD lo179 1.3.1t27 .... Dol :sea.l· 3~2 00 
t3 7 31.390 5ito3Sit aolt89 3ol12 lito 85ft Itt o.o. :JIIol :..tr •. l 13 • 36.707 57.026 a.CJ06 ZeS2CJ lto3tl9 Itt o.o 311ol ~ ... 3 13 CJ lt2o37S 65.096 11.293 2.2oe 7o931 It I ••• 310.1 24.3 13 to n.soa 53.866 a.st7 3o129 "15.219 ... a.o 311 •. 0 .. 2}b~::', 13 11 51.501 71t.982 

·4 
u.as& 2.997 t3.tlt6 It I o.t ...... .. 23.-S. 13 12 6t.tU 79.629 13.091 2e3a2 9o655 37 •••• .. .... it.\. 1 ... 1 76eltlt7 179.535 29el21t 3. C:lt7 t9.21t9 3a ••• nttt.t u.s lit 2 sn.3a6 211.957 15.971 3.7711 19.051 1t6 ••• , .. 1:•·• ts:.:e:: , .. 3 5a.9oa 91e7e9 12.981 2e721t 12oiD1 5I .. , so .••• '22~·· , .. .. ate7tlt 106o 330 15ol9D Zo5ft2 l0el95 Itt) ••• set.l {f·~· lit !f so.oae I 13.9811 16.992 2oCJII7 u.na ItS Del s••·• 3 ..... 11t 6 Jlt.501 82elC6 12.378 lte376 Uo9tl .... • •• 5·~·1 '3Soi , .. ., 32.976 lt8olt65 7eft78 2. 863 7.192 lt2 ••• 21 •• .2-2.7 lit a 6lellf 159.628 21to63l lto92S 2a.557 lt2 ••• llllol ''•2.~ llo 9 lt3.3!J 57.883 9o26"9 1.591 lto562 39 a. a· 2 •.•• 1 21.~. Itt u Sl.tCJa 71t.777 lto678 t. 932 &.!SO Itt ••• 301 .• :1. 22i.l 

, .. 11 59.125 az.Z03 I 12. 997 Zo362 a. 775 ... • •• -···· 22.'1' "' 12 36.1t59 70e1CJ2 u.s .. a 3. 867 19.637 37 a.o ...... it.7 . 
AVERAGE 08SERVITIONS PER CELL 61.8791 

,, 

1a 

. 



.. • 

GI.LILEO COOP.DINAfES !OF 11t VARIABLES IN A "ETRIC MUL 1IDIM£NSIONAL SPAC£ FOR DATA SU II 

NOll" AL SOLUTION 

z 3 

" ~ & 7 • 1 ACC UFO -10.396 1.806 •26.115 •16o11t5 •tlto11tl •7o61t5 •5oltlt6 ~lt.7U 

z YOU -60 •. 5110 u. 675 

" 
6o289 •9. !82 •o388 .ee& o!Ut6 2.t.n 

1 3 GOOD •Z co 211 •3So128 llto71t6 -. 701t -4.616 lo763 2oOI- •So 61ft 

It CONV •37.378 ··30o911 •19.601 ZOoflt7 tOo 573 -s. 71t9 •3o351 3ol61, 

5 ICEEP IIEC 2. teo ... 030 •l6o7711 1o9ZO t. !Itt 
"'· 066 l6o237 •1o242 

6 CUL •1. 789 :lo665 6o856 1Zo920 •1o289 •Ze071t •11o957 •9.6U 

7 BRE£ 3oll35 •lo621t 2o561 
0 .. 61 -2.583 -1G.956 1o·GG6 12o2J9 ~ 

8 MEAS PPO 
'· 3~8 1oltZO 7olt92 -9.926 25o271t •6o01t1 .... ,~ -4.691 \0 

9 NEC •lol~lt -.sz .. lloGU .,. ... 71 •lito. 91t7 •9o.&26 1Go997 ~1.131 

lG PROFIT 
''· 92E. 5olt90 29oli!7 • Eo176 · lo .. 99 lo.633 •Ctoi30 3.:t6t: 

11 I NEll lto621 58.065 •6oS71o l1e167 Zo795 •ollt2 loG 52 ~·--21. 

12 CMPTR$ 7.Do73Z •17.21~t, 4 •Uio.297 •16o83S 1to296 •lo127 •lo123' • - •. lilt 

13 USFL olt35 lo81t7 , •5ofel0 -11.953 ·~rt.o 17.799 •10o59E s.,., 
·lit OHU 1tlo251 -7.597 lt~6Z1 ZCJe377 •7o068 Zo992 o597 lt.l69 EIGENVALUES· CROOTSJ OF EIGENVECTOR MATRI~-· 

12566.058 6206.262 '2933oS19 250 ... 251 1211.. 785 959;.u;g 726o8~ !17•.211 NUMBER CF ITERA liONS J:) D~IVC:: THE ROOf•• 
5 • 37 6 13 u 5 7 PERCENTAGE- OF DISTANCE ACCOUNTED FOR BY INOIVICIUAL VECTOR-

' 
c.s. 332 22.389 10. Slit · 'le031t lto635 3olt61 2. E22 

'·~97 
I 

CUMUUT IVE PERCENTA~S OF RlAL DISTANCE AC:OUNTEO FOR•• 

t9.1t5.1 

It 5o 332. 67.721 711.305 • 7. 339 91o971t 95oft31t ·ge.ts6 CUfU~AT JVE PERCENTAG£ S OF TOTAL CRE"L INO I"AGINARYJ OISUN,CE ACCOUNTED FOR:-:-
61t~317 96.083 111.099 .12:3~ 1!17 ll0olt93 135 .... 2 l39o122 lltloll.ft TRACE 19537.636 

NUM8£R OF O(MENSlONS IN REAL SPACE 10 

EXCLUSION WO~O IS 7777777777777771t00DO 



l 
2 
3 .. 
5 
6 
7 

• CJ 
10 
ll 
12 
13 
lit 

I 
! 

GALl lEO C,oo~DWATES OF lit VARIABLES IN A METRIC NUL TIDIMENSIONAL SPICE .FOR 011'1 SET 
l 
'...l NORMAL SOLUTION 

9 10 11 1l u l .. ICC INFO 3o203 o003 l.CJ13 ·to.u5 6o68ft -17.161 YOU •3o6C.O oOfCJ o5CJCJ ~.17 .. 32.922 llo361t GOOD 2.~73 ~- 058 6olt28 •lto081 •.11.065 z ..... u CONV lo3CJ5 -.051 •5 .• 635 -2.587 .... 335 11ol61 KEEP ftEC 3oDZ1 o007 -1.223 11.153 1o899 •17.382 CUL "' -s.. 145 ot!14o -.296 1 CJ. 285 .... 737 -11.132 MEE lo0111 -.006 6.5~5 to.c.u •12. 137 .. 11.979 MEAS ~0 •2.31!7 ollOZ 2oft36 -8.927 -:s. 565 •.21. 353 NEC •lto138 ·-.cfu •6. 31t5 -2.553 •16.731 1o092 PftOFIT 7o5Zit e1IOCJ •5. t6a • Jo35l 8o315 •6.659 INEX t.su o096 lo660 •5eCJ60 •9. 9 .. & 29e780 CMPTitS -1.191t ... Ol9 •1.193 7eC.It5 l0o635 21.636 USFL •Ito 3117 oll06 ·1.830 .... 715 •17.561 •1!1.236 DHU •2o9Jit •e013 2o0811 .. 1.0.999 20.252 •12.1!169 
EIGENULUES CftOOTS) OF ~IGENVE&T OR NTIU,I-.. 

15lo.5Z1 .017 •216o 5E5 •l811to2U •2 J51to0:!11 •lt137o51S 
.. UMBER. CF ITERATIOI'fS TO DERIVE, THE P.OOT•• 

~ !IJ II 111 19 . .;. 
PERCENTAGE OF DISTANCE ACCOUNTED FOR AY INOIVIOUAL VECTOR-

o51t7 .ooo •o71tS • Jo9U •CJ. 935 •llt.926 
CUHULATIVE'PERCEMTAGES :»F ~UL DISTANCE ACCOUNTED FOR•• 

1ao.ooo 1do.oo' 99i255 95. lltlt 115oltll 70eltl2 
CUMUl,ATIV£ P~RCENTAGE.S OF TOTAL CREAl AND IMAGINARY) OISUNCE ACCOUNTED F~--

1 .. 1. 8~0 llflo8~0 llt0ol23 13 5. 273 121.177 101.011 
UICE ''U537e636 

NUMBER 3F DIMENSIONS IN P.EAL SPACE 10 

EXCLUSION N:»~O IS ~77777777777777 .. 0010 

00 
0 



.HG OHU 3 O~rA SET.S 
••GALILEO "E•Ns NATIUK 

SET NOo z 2 ~ It 5 6 7 • o.ooo II 1 
2 , ... 77ft Oo DOD 

o.ooo 3 &6.522 Jto.tolt2 .. 72.609 53. 91t2 51.667 o. 000 5 38 ... , ltlo69l .. s. 311 69ol00 loOOD 6 l<Jo565 lt5ol91 29o591 53. ... , lloltOI a.aoa 7 39ollt8 ..... 727 3.lo,.,19 It So 600 25oltlt0 35.751 .. 0~1100 • l<J. ! .... &9.0110 ltl;of157 61.320 26olt00 lito toll lt2.711 a.•o• 9 30o!COI ltlol58 l.J.olOC 63olti-G ltlol70 29o1U 25.000 36o-IU 
10 39.565 61tolt55 lt1o ~2 3 70oltl0 lt6o961t 23.185 26.815 11t0oZ51 
u 57e51 53.000 67.720 72.720 6lo538 35o01t0 lt9e521t -.9.S9l 

Q) 

12 15o'(OI 11t5otol8 103ololt0 U&oltiiO 88.to62 102. t5to tltOo ltl5 1G5o61Z ...... 
• 1l 12o609 1tlo725 37o&.ft0 .. ,. 320 ltlolll 2lo087 31to208 11t2oSII 

llo ltlo !36 CJ5o566 1tflol!lt3 67.125 • 61tol01 53. 1;96 6 a. Oltl 62o826 

•Hr. OHIA J DATA SETS 
••GALILEO MEANS KATRIIC 

SET MOo 2 9 10 u 12 13 lit 
9 o. coo 

1.0 2flolt55 o. 000 u 56e711t 61. t36 o.~oc 12 107.~18 120 • to 55 1l5o.952 o.ooo u 2 7e51t5 Jlol18 61to091 98o-636 OoOGO lit 72o'E09 6&.087 70o952 75.682 S6o360 loOOO 



STATISTIC~ Fo.:; 11t11; nHIA 3 OUA SETS 
SET NUMBER 

QN COL It:! AN ~rANo DEV. STDo E:~~ SKEWNfSS I(Jiif OSIS COIMJ HINo VAL MAllo YAl. PCT Elt:t 

2 I &Ito 171t 82.31'4 Uo315 3.213 
<• 16o161t 53 Do 0 seo.o 11oi 

3 1 66.522 65oOJZ 13.560 o91t5 2o591; 23 o.o zoo.o 21J~ft 

3 2 lltoltftZ 5(1. 287 \ &. 971t Zo105 7oOitl 52 ·u.o zoo. a .. ZOo! 
It 1 72.609 65o31!6 llo617 1o011t 2.670 23 o.o 200 •. 1 u.a 
.. z 53e91t2 52e7J9 7o311t 1o281t Ito CUI" i2 Doll 210.0 1lo6 " 3 ~:::~; ~,,. 57elt32 Ho533 1o522 ltol30 21 o.o zat.a 21to3 

5 I 59olrt5 12. lt78 '1. 716 1to711t Z.J o.o 211o I u ... 
5 2 lt8e6CJ1 60.751 8ol92 2o01t1 7o5&q 55 o.o 311.1 16ol 

.,, 5 3 c.s. 311 61e602 t:SoltloJ t ... :sz 3o860 21 o.o Zllol 29.& 

5 II 69.800 63o9&1 tlo792 z.ou 7olt96 25 o.o 311ol Uo3 

6 I 29.565 lt8o632 to.uo 2o17Z 7o059 l3 Dol 210oO 3 ... 3. 

6 2 lt5o891 51to891t " 7olt02 1. E32 ... , .. 6 55 o. 0 210ol l6ol 

6 3 29o5U lt7o6&7 10.163 2.269 7o792 22 loll Zllol 3 ... 3 

6 II 53. litO 70.771 u. 156 ZeUI 6.965 25 o.a ltlol 26.3· 

6 5 lDoltOO . lt6el38 I CJ. 368 2o257 7o691 25 o. 0 201et JO.a 
7 I 39. 31t8 59eltltl ,, 

12. 391t 1o ECJ7 ... 713 u o.o 2llof 31.5 

7 2 .. 11.727 lt9o965 6o737 '-1. Ell Soltltl 55 lei Zllol n.1 

7 3 Uo619 .... 810 10o651 2o006 6o721t 21 o.o 211.0 .Jlo7 

7 .. lt8 o600 68e125 llo 625 Zo3&1 8o386 25 '·' 311·•• 21ol 

7 5 Z!ioltltO ..... sou lo900 2o Eto 9ol23 25 ••• 211ol :ss.o 
7 6 35.750 lt6.528 8o7CJ3 1o 166 6o091t 28 o.o ~!l.ll.i.l 21to.6 

8 1 39o31t8 61o'511t 12.785 1o SCJ3 lto219 lJ o.o 2tt.t 32.5 

8 2 6CJoiOO 77.61.~ Uo566 1o860 7o287 Sit o.o ...... 15o3 

\ 
I 3 lt6o857 ' 67.;301 Uo686 1. 557 Jol02 21 o.o 211.1 31.3 (X) 

8 • 61ol20 85o62ft 17o125 2o ES3 lDol6S n o •. a ...... 27.9 fl.) 

8 5 2Eoltl0 ltZo'l07 lo581 2e 778 u.ou 25 o.a zto.o 32.5 

8 6 31t •. 'lt81 ft8o970 CJoltZit 1oE71t So371 Z7 e.o 211.0 27.3 

8 7 112.708 n.~t~t2 lito 991 2.261t 7o283 Zit a.o 310.1 35ol 

'J 1 u.ooo lflo 7'tS l0ol79 2o21t7 7.&62 2.2 Ool 211.1 3!.9 

9 2 lt3o058 5le297 
'· 391 1:;o,ltl.2 lto671 52 o.o 211.1 l1•Z 

9 3 u.:soo 50.t21t n.2oa loCJ.7l &o396 u '·' 201.1 n.r 
9 .. 63olt00 59.122 i l1o821t 14o021t 3ol06 ~5 o •• 210 •. 1 1a.; 

CJ 5 c.o. 370 58.562 11~270 1.~~9 ... 2ee 27 Dol 210.1 27o9 

q 6 lCfolll 4t5o172 8o69l 

:~~l 8o065 27 ••• zoo •• 29.tJ 

CJ 7 zs.eoo 36.386 7.587 
lolZO 23 a •. a 

::::~ JO.J· 
9 8 36.183 "'·31ft CJ.658 .. t...:u &ollt2S Zit o.o 26ol 

10 1 39.565 65o920 13. 71t5 "1i!i···ft 1to520 23 '·' 211. I 31tof 

lO 2 61tolt55 11to11t0 CJ.CJ97 t·,·.526 1tol51 J5 Doll'· 311.1 ·u.s 
ll 3 u. 923 63o611 12.1t75 hE99 ... lt20 26 Dol 211.0 29oJ · 

10 II 70olt80 72o11t1 11tolt28 U5t2 5o0C.2 25 o.o JlloD 2o.; 
lD s lt6oCJ611 57o3U l0o831 1.e3U 3~851t 28 Ool 211.1 23o1 

10 6 23.185 33.836 6o512 lolt72 3o531 27 a. a liDo I 21.1 · 

10 7 26.875 37.132 7.580 t.191t 2.629 211 loO 110 ... 2812 

ta 8 ft0o250 ft9o 32.7 10oll69 1,.502 So0113 21t ••• 211.1 25.1 

10 9 28olt55 33.951t- 7o239 1.ur. 2o79l 22 .... 1.0•• 25o\ 

ll 1 ' 57o.J9t 73.822 '15.393 2o056 6.~39 ~3 Ool no.a · 26eS. 

ji' 
11 2 53.000 60olt56 8o3Dit 1o961t 7e393 53 .., .... 15., 

ll 3 67.720 86o51t7 11o309 2olt21 CJ.1oe 25 . ...... 25ei 

ll .. 72.720 53.699 u. 71tO .77, 3o139 25 
' 21Del 1 ..... 

tt 5 / &1e538 5r:lolt65 u. 662 ·! lo532 s.u,q·· 26 o.o 25a. r l9ol 

11 6 35.0 ... 35 olo58 7.on .736 2o01tlt 25 o.a toa.o zo.z 

E 



l1 ., 
lo9o5Zit 71to513 u.2&o 2o127 6.829 Z1 ••• llloO s2.a ll I lt9o591 &lte859 u.a21 Zo551 1lo129 ~- zz a. a 300ol Z1oiJ 11 9 S&. 7U 15o9'S& 1&. 575 ZoEit3 10.5&11 21 GoO 35Go0 29.2 tl 10 &1_ol36 51.807 llo01t5 .1129 3o109 22 o.o ZtloC 18.1 12 1 &5.aoo 87.331t 

'II 

l8o620 o931 2oltlol 22 o.o na. c Z1ti9 12 2 11t5oltle 
U~:g~~ ?l.lllt;c; ?.Q'illl tc;.nu. u • 8:8 11U:I "· U:l 

12 3 10 , ...... ~ zs_.U1 1. 733 5o201t 12 .. ll&oltOO 1511.327 l 31.865 lo837 5o1&l 25 o.o 608o .. C 21oft tz 5 88olt62 113.067 If ZZe171t 2aOit3 7.3 .. 5 Z& Ool sa.a.o-• ZSel 12 6 l0Zol5Ct 12lo81t9 2Cto28~ lob 33 5.&77 26 o. 0 soa.o Zlol 12 7 , ...... 35 l11te9J9 2 3a.960 1aZ57 ... 7b0 23 o.o 510oG 17.1 1Z ' 105.612 127.103 27.091 
'· 528 lto776 22 o. 0 '5th0 2Si16 12 9 10 7. 318 131.037 28o3&1t h61t3 ... 731; 22 o.o sea. o Zfiolt 12 10 120.Io55 119.230 25olt20 lo 585 5.2_36 22 lieD soa.c n.t 12 11 tis. 952 12,.196 2&o 312 lo ECJS 5oltll5 Zl o.t 5 ..... zz.s 13 l 32.&09 lti.-Zit9 10.061 lo-972 -&.&loS 23 o.o 201e0 31 •.• 1J 2 .. ,. 7Z5 59.333. lo308 1o790 5.075 51 o. 0 210.o 19.9 13 3 37 ... ~oo 57.813 llaloOl 1e&ltlt • 5.376 25 o.o zu.o lloi 13 " .. 7.320 51te582 l0o916 le&56 5ollo5 25 ••• zoo. a -23.1 - (X) 13 5 ftloll1 58.101 11oU3 1e51t2 ... 335 27 ••• 211_ •• 27.2 w 11 6 2lo0 17 28.359 5.91 J 1.;'819 5e.279 u ••• , .... 21.1 13 7 1ct.zoa ltle071t •J.au t.oarz 6. 321 2ft Ool 2oo.a za.r lJ 8 lt2aSOO 59.919 12.715 1.613 leaft2ft 2.2 ••• zoo.a lOot t3 9 2'7eSfiS 1t5oZ69~ 9.&51 2of:15 9al0l 22 ••• 211 .. 1 3~:0:· 13 10 31.818 lt9e181 / 1Delo87 1o99Z 6o51t~ 22 o.a 2tlel 33 •• -13 11 6fto091 75 .aaJ 16.178 lo 731 SaUl zz llol !IDeO 2S_e2 13 12 98.636 12Zo235 26.061 1o876 Sa960 22 ••• ., · saa.c u ... 1C. l le1o136 611.226 1Ze84D 1o647 ..... 86 zz ••• z•a..o Jt:iz. ~,,. z 95.566 98.950 11,;592 e999 3e188 53 ••• 'i:Oi<iO tll:~z· tit 3 leloOltJ 63o155 llo16~ le70Z lto35Ct Zl leO 2 .... 2t.r.' 1 .. .. 67.125 79o4tltlt 16o 216 loft76 ... 1 .. 9 Zit ••• 300.1 ZfteZ lit s 6Ctol08 92.1b9 18o076 Zo31'1 8e136 26 ••• ..... c 27.9 1• 6 53.&~6 81.6&6 18o280 

~ 
z.111 11.855 23 ••• .. .... 3lto0 lit 7 68.111o3 95.037 19.817 Ze37Z 7o961t 23' o.o ...... 29.1 lit a 62.126 98.0011 2Dolt31t 2o·Z811 7. 530 u ••• ......... 32.5 lit 9 72.6119 89.938 u.rs3 2e189 7o"971t 23 ••• .... I.e zs•• -lit 1:11 66.Q87 91t. 891 19o786 2o1tltl e.zu 23 ••• ... i.e 29~J lit u 711.-952 97 ... 27 21a26D 2ol56 7.57.2 21 llol 411.1 30ol lit 12 75.682 d1'.81tlt llo721 t. ltZD lto096 2Z lei Jli.-1 2111.7 

UEUGE OBSEQVATIONS PER ([ll 27o 6Z61t 



GALl LEO CDDRDINHES OF lit VARIABLES IN A PET RIC "ULTIOIHE NSIOt.AL SPACE FOR I» TA SET 2 

NORHAL SOLUTION 

2 3 .. 5· & 1 • l 
1 ACC INFO llto223 •21hlt72 if -3.895 l. 21t3 -18.782 -1.070 10.351 :Solt78 2 YOU .,.6olt20 Ue291 20o6Dl •16 .292 o&lt7 •9.815 1ol0l •o.125 3 GOOC, •9.&36 20. S.l«t •1De31t9 -&. 070 25.03& •5e301t .,. 028 3.932 It CONV •1 Jo519 It]. 520 lo 250 5e738 •1&.268 12o1t51 •bo065 •• 1t51 5 KEEP REC 5oOI:llt •.1Zolt07 5.235 •18elt53 '· 81o1 15.657 . 15.Ct99 •6.016 6 CUL •lto&t6 .... 601 lto898 3.2&5 3.8&5 -7.663 •6.268 -9. 36ft 1 BREE •J7.651o •5o Zit& •13.502 9~ 005 •3.205 7o802 11.819 2 ..... 8 KEAS PRO •1e6t8 .-1.1.957 -1.252 lte31t9 3.6 .. 2 21to813 -u.u2 2o297 9 NEC •t c.a~g -u. 693 • lo01t7 -15.960 •3o1C8 -5.392 -a.&32 lfte219 1D PltOFn •15.629 •18 .106 •22.931 2· ~71 1.839 •&e01t9 •12.211 •&.91tl 

(X) u I NEll •11.127 •12. 701 31t.85& 27.152 1to789 •lte225 •3.916 .lei:U . ~ 12 C ... PTRS 98.356 3o2ll9 9e912 •Ue622 • 250 -.425 -2.728 .17ft 1l USFt -z. 391 6e330 -7.270 -12.536 •l2.781t •8.262 •J.61t5 -&.276 lit .... ······ ~..... . ...... 27.210 6e233 -6.517 10elt71 2.139 

ElGENVlLU£5 CROOTSJ OF El ENVECTOR "ATRili••. . 
t!il83e951 tt11tO.ItU !' 296&.096 2858.615 1582.971 15Dit.352 110 3.125 ft55e,5U 

NU"BER OF ITERATIONS TO DERIVE. THE P.OOT•• .. I &It 6 ltl u 6 .. ~ 
PERCENTAGE OF DISTANCE ACCOUNTED FOP. BY INDIVIDUAL VECTOR--

51.202 u. 710 9.872 9e511t 5.269 s;.oa7 3. 671 loSt& 

CU"ULATIV£ PERCENTAGES :)F REAL DISTANC! ACCOUNTED FOR•• 
51.202 1 61te982 71to851t 

C\ 
81t.361 19.63& 9 ... 6ft3 98.315 99eU1 

CU"ULlTIVE PE~CENTAGES OF TOTAL CREAL AND IHAGINlRYt DISTANCE ACCOUNTED FOR•• 

Ule662 
60.160 •' 77eZ3CJ 11.973· 1UeZI2 l06.51tlt 112.1&86 116.4160 

TUCE 25277. eoo 

NU"8EA OF DIMENSIONS IN REAL SP,CE lD 

EXCLUSION WORD IS 7777777177777171t0000 
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z 
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" 5 
6 
1 
e 
9 

10 
11 
1Z 
13 
lit 

, 

GALILEO cpOP.OtNATES OF llo VARIABLES IN A IETIUC MUL TIOIMENSIONAL SPICE FOR OATI SET z 
i+ . 

NORH AL. SOLUTION 
9 10 II 1Z u ACC INFO loOtS -.oto 5o3ft6 4.551 ;.13. 360 YOU lo 785 ·051 lo979 7.055 6oZ27 

GOOC o595 -.026 .su .zs6 -17.102 CONV -z.os .. .ooe lo301 3eOft8 •e377 
KEEP ltEC -h558 .ot.J •h51Z le019 8o798 
CUI. •lollt8 .o1z 8o9ftZ -10.131 z.zes B~EE -1.831: •o03.J •3o101 .. 1o Gift -to.c.r~o 
HEIS PQO 3. I.Jfo -.oo3 Zo619 e51t2 o9Z1 
NEC · -1.8.18 -.ooe -.uz - ... 279 lle167 
PP.OFIT -t.ezt -.crsr - z. 337 l1e056 loft71 
INEX •o515 .oar. •5ol65 .ost -3.512 
CHPTRS •le025 .oz ... -1.521 o768 •6.129 
USFI. loZftO , ..... , .. •7oZft1 _.,. 320 

e2DJ 
DHU lo 3Z1 ~- • Oltt .z9z .467 11~1!82 

EIGENVALUES IROOTSJ OF E'IGEtoiVE:T~ MIT~l X•• 
so. ac.r, .ou -zzo.ns •lt21Je911t •l21t8oJ36 

NUMBEit OF ITERATIONS TO DERIVE THE ROOT•• 

" 33 .. , 
llo 

PERCENTAGE OF DISTAJ«:E ACCOUNTED FOR BY INDIVIDUAL VECTO!t-
e169 o00(1 -.733 •1elo28 •loo155 

CUMUUTIYE PEitCENfAGES OF P.EAI. f)ISTANCE AC::OUNTED FOR•• 
1oo.ooo uo;.ooo 99.267 97e81tl 93.685 

CUI'IUUT IV£ PERCENTAGES OF TOTAL hEAL AND IHIGINARYJ DISTANCE ACCOUNTED FOR•• 
lllo863 118o86~ 117e99Z 116e295 lllo357 

UACE 25271.800 

NUHBER OF DIMENSIONS IN REAL SPACE 1D 

EXCLUSION NOitD IS 711777777777777ftOIIO 

0.. 

n 
•Uo55ft 

ZZo9l5 
•1ft. 11-5 

-CJ.C.26 
•2De0ft3 

lo710 
26oltl7, 

6o9ZS 
-s. 112 
5.Gsr 

-u.or.8 
2D •. 563 
•CJotiC) ... ~, 

•2871e7U 

.... 
•CJe551t 

8ftel31 

lOieOII 

tb 
Ul 



0 
AltG OHIA 3 OAfA SETS 

••GALILEO ~EANS MAT~I-
SET NOo l 3 .. 5 6 7 """ • 11 1 a. coo 

2 ltlto.;39 Oo DOD 
3 40.782 .. 0.381t Ooi10JO It 67.765 50 .• 96& st.s;~9! o.aoo 5 36ol!57 45.77'+ 32.530 lt8o&97 G. coo 6 38. !77 .. 1. 61t7 llo59·d· c.s. 213 28.370 o. 000 7 lt3o Jlo9 36.916 3Dofl't0 It :So Olt2 I 21to511 29.157 a.uo 8 37.778 41.377 3Zo209 '+lo788 l8o 387 Z9o7d7 38.5~3 DoOOI 
~ lo2o 61oft ,.~.562 32.101 5&.183 31.667 26.330 25.523 35olt02 

10 61oo (l8 It&. 257 3fio086 61o720 l6o201t 22. ZJit 29. 312 36.11{1 
11 76o790 51to69J 6Zo152 69o11t0 52o065 '+2o663 61o798 58o069 
12 67o589 111.382 66o17 9 71.613 59o731 7&. JOlt 91to607 75oZ31 
13 lolt .. lt97 3'.89& Hol&ll 38.533 21to Zlo7 38ol80 3Do17Z 36ollt9 (X) 

lit 5 Co'i77 &7.86& 55of-lt0 59.&70 39.1311 It 5o 51t3 53o761t .. 7.198 0\ 

.... 

A"; DHIA 3 DATA SETS 
-GUILEO ltEANS ltATIUX 

S£T NO. 3 9 10 l1 12 13 11o 
9 c. 000 

\ 
10 1t8o588 o. 000 
11 59o8Z1 &3.862 IJ.eoo 12 98ol!67 113.609 108.~58 a.ooo 13 '+ltol!71 lo8o71tt &9. 302 &8.&21 a.ooo lit &~• .. u 65.261 .,, .... , 65oltltZ 5Go 3.&8 o. 000 



STATISTICS FOR AHG OHIA 3 OAlA SETS 
SET NUHBU 

liOtl COL "fAN SlANe Ot:V • sro. ERq SK£NN£SS KURTOSIS COIMT HINe VAL MAX • VAL PCT Eft-

2 1 lt4o9.JCJ 55.3119 lto12& Ito Oltlt 29.1911 180 a .• a soo.o .g •. z 
3 1 ltllo 782 60eft.H ... su ... 175 27.639 174> ·a.o sa·a.a u.z 
3 2 ltOolllt ltle303 le302 2e020 10oft33 172 o. 0 llloG a.z 
.. 1 67.765 73.635 SoSOit 2.9oz 15.533 179 a.o 511., a.s 
.. 2 50.966 51.227 3e881t . t. 870 e.5c.e 17ft o.o lOiol 7.6 

.. 3 5le559 52.127 ltol63 lo E7CJ 6o51t0 1&1 0.0 llloO i.s 
. 5 1 36.657 5&.5ea ...355 3.652 2fto232 111 o.t SOlo( llel . 

; 2 1t5o771t 65.838 ... , .. g ... oat 26o625 177 ••• 5oa.o n.a 
5 3 32~530 .'-2olt~3 3. 311 1o929 7o234o 16 .. o.o zoo •• to.z 
; .. lt8o6CJ7 53.006 lto127 lo896 a o251t 165 Dol. .Joa.a ·a.; 
6 I 38o177 55.359 lteUS J. f89 21o77C. 111 a. a SOlei u.a 
6 2 1t1o6ft7 ..... 656 

I 3oft 56 1ol66 6oftC.1 .,167 a. a 20IIoC a • .J 
6 3 .u.s fi8 ftltoZSCt 

II 3oC.56 Zo271t 9o219 tilt llaO zs •••. Ue3 

6 .. 1t5.273 51.9&5 ... o .. s 2e196 CJ. 51 CJ 165 '"· . JOial l.i 

6 5 2a.na .. s. 332 ... 726 2e329 a.zsg 92 ••• 210.0 16.7 

1. ... 1 Colo11t9 69.597 5ot73 ... su 25.009 181 o. 0 5ao.o 12 .. 0 

7 z 3.6oi16 ftZo710 lo 305 le680. 6.2&8 167 a.t zoe. a 9ol 

7 3 .Je.a .. o 39 o823 3oU9 lo 895 7o301 IS! ••• zoo.o u.s 
7 .. ftlo01t2 lt8e935 3o810 2o 027 .... 91 165 ••• u:a.a lo9 

7 5 zc..su 36a868 3 .• ac. .. 2·o33C. lo989 92 a. a 201.1 15.7 

7 6 29.157 37.1t56. 3.970 lo399 lto191 19 Dol 15t.a 13.& 

a I 37.778 59,855 ltoC.61 3o673 23.&05 180 o.o 5 ..... tt.8 

a 2 Ct1o317 68o565 s. 306 fto057 Z!;o1ft.6 167 a. a Sllel 12o8 co 

a 3 lZoZ.DCJ lt9e622 30887 2. f62 13olt22 163 o.a 3tt.a 12.1 

8 .. Ct8o788 61,971 lt,821t 2.zas 9otDS 165 ••• 3to;.t 9,9 -..J 
a 5 28.387 62.390 6oft70 So077 36o111 93 ••• Sllel 22oS 

I & 29.787 39.639 ... aaa loE61 s.a .. 9 9ft o.o Zllel u., a 7 38.593 65o91t 7 6o913 Ctol79 27.357 91 .. , s11.a 'U'~i''' 

9 l Ct2o6ftft 7Ctelft8 5o62!t fto097 Zlto208 177 ••• "'··· 11.2 

9 2 lt2.562 95.082 i 7oft70 7o118 67-o256 I liZ ••• lllleC 17•& 

9 3 32.107 ..... lit 3ol71 3o631t 23.374 159'' a. a ...... 12e1, · 

9 .. 56oll3 Slto0~3 5o609 1a E73 6o928 u ••• 31.1.0 1t:.t~ 

9 5 31o667 63e031J 6o536 ... 102 '.~3. 658 93. • •• s:a.,,., 204>&.• 

9 6 26o330 ..... 021 lto.51tO 2oll93 1.220 9ft o.a 2tt.t t7,z 

9 7 25.523 53.i391 5o 757 lto399 28oll6 16 ••• ...... 22o6 

9 a n.c.o2 50.901 5olt57 1.au So725 17 ••• 211et 15olt 

10 1 6c..o2a 126.231 9olt62 5o187 3So937 178 ••• uoo.t llf.8~ 

1.0 2 ft6oZ.57 5CJo077 lto571 2o519 Uo97l 167 ••• ...... 9o,J 

1D 3 36.086 55,702 fto3U 3olll 16oft89 163 .. , ...... u.t 
10 .. 61.7 20 65,527 6o795. 2o072 9o313 93 Dol ...... u •• 
10 5 26o20C. 60.732 6o298 5oltl6 C.lo398 93 ••• ~ Stt•• n,• 
lD 6 22o231t c.2.au ltoCtl6 Zo688 10.397 91t o.a - ·zt.t~'i 1,9,.ti 

"IIJ 7 29.382 Ct3oft65 lto607 1.966 6o898 19 ••• Zllol 11i.o.l 

10 a 36~176 5z.tos So523 1o816 5o751 89 ••• ·ziil.a u._e 
10 9 .. a.5a8 115.905 12.572 6e659 53o725 as '·• , ..... 25o9 

11 1 76.790 Ul8eC.97 '·"' lto676 u. 989 176 .... no:l;.t· 11~7 

11 2 !ifto6CJ3 71,575 5o606 z, ~Sit 15o078 163 loll s••·• 10,3 

11 3 &2.152 63,799 lto98Z Zo315 llo255 161t a. a ...... ••• 
11 .. 6CJolltO rs.c.oa 7.an 3o 013 15o918 93 o.a SileO lloJ 

11 5 52 .• 065 65,517 6o 131 2.663 12.180 92 Do I ...... lJ.t 

11 6 lt2o66] 5bo 373 5oa77 3.186 18.7.56 •92 o.o ...... 13ol 

1t 7 61.791 UO,'Jdft tt. 76ft & .a.n 57oftll 89 o.o. toto. a 1CJol 



l1 a 58.069 1s.e2e 8o130 3o151 16ol38 17 o.o so.o.o 1ft. I· 
11 9 59. a 21 66.57& 7. 261t 1e973 7o137 lit o.o 318.0 . 12il 
11 10 .63.&62 86o512 9o275 2. 730 u. 721 87 Dol soo.o 1ttei 
12 1 67.589 85.979 6elt99 2. 722 12.120 175 o.o 50Gell 9e6 
12 2 111.312 170.51.7 I! u.zrs 3. 735 11.61tt 1&5 o.o uoo.a· l1o9 
12 3 66.779 80 o907 6.337 2. ~05 1fto195 16 3 o.o soo.o 9.5 
12 .. 71.613 11&.~QO 12.122 SeMI& lt3. 5 72 93 o.o 1 oo.o. 0 16.9 
12 5 59.731 117.7109 1 z. 210 5. 793 ltlto58 .. H o.o 101J.a.D zo ... 
1Z 6 76. JOlt 1Z5o15J 13. O«t9 ... ~92 3«t.~3 .. 92 o. 0 taoo.a 17.1 
12 7 91to607 0157.7~5 16.722 ltelt31 21to9Zi 89 o. 0 UOG.O 17.7 
12 a 75 •. 230 129e11tb 13o8Ct6 lto652 31.322 87 a. a 1·001··· 11lolt 
1.2 9 98.667 22 ... 012 21toltlt8 7.361 &t.8H lit o.o 2081 .• 0 2Ctol 
12 10 113o609 21tlolt03 26.096 s. ~72 lt3o:i9Z H o.o zna.o 23.11 
12 11 108.558 2Zitolt07 21tol98 7.079 se.ag2 16 o.o ~ 2011ol 22•3 
13 1 ltltolt97 66o6&7 SoOitO lto165 26.771 trs •• 0 so:·• u •. 3 a:, 
13 2 37.896 56olt6C ltolt22 3o609 21ol71t 163 o.o "' .a 11.7 (X) 

t3 3 33o·lED 38oltlt3 3. 011 1o211 lto355 163 ••• zoo •• 9ol 
13 .. 31.533 1t2~150 ltolt67 ,.; 1o596 5e71t1 92 o.o 211~1 11.6 
13 5 ZltoZit7 37.717 3. 911 le911t 7 ole3 93 o.o 211.1 16 .•. 1 
lJ 6 31.-280 57.988 6o013 2•551 Uo60Z u ••• 3 .••• ,:. 

~~·' 
13 7 30.172 Itt.~ i fto50l 2oG36 7. 6Ctl 17 o.o 201.1 '"·i 
l3 e 36elft9 ltSoZl ltoSit7 ·1· 739 ' "6'ol11 ., o.t zo.a n~c. 
l3 9 ft,4to6.71 52oiG9 5o721 Zol91t le861t liS o.o lll.t - u.:s. 13 10 ltlo7ft1 79.7:$8 lo51t9 3 ...... 17.1t76 17 '·' ~ ..... l.leJ 
13 11 69.302 87.Sitl .. 9eltlt1 2o5ftlt .11.723 16 ••• 511•1 Ue& 
13 12 61.621 96elt0~ u.n6 2.et1t Ue721t 17 ••• 5tl.t.l 15el 
lit 1 5t.t77 117.121 loiD3 s. e22 lt2.0126 ,, ••• uoo.r 1'7e3 
.... 2 67ol66 132.2:17 11o3J1 lto395 26e911t 161t Dol lOll lei u.z " 3 .SSe61tO 1Zlollt5 9oft63 ..'\1 

5oft65 31.531 161t ••• tott.t "•' 
, .. It .. S9o67D 77.89ft lol66 3oUO UoiZft 91 .. o.a SIGel 13ef 
l.lt 5 n.uo 105,962 Uolllt7 6o313 .. ••• 17 92 ••• ::::: ~ .. , lit 6 lt5oSit3 10&.759 11o13D 6o025 lt6olt1C) 92 ·a.t Zft~lt 
, .. 7 n.u .. 122.519 12.917 5.755 1t2eOU 19 a. a ueo;e !ft~l 
lit I lt7ol91 123el92 u.za7 5e.712 lt1.735 II ••• 111.1.;1 - :2:f.6' 
lit 9 66eltl3 l3lto817 lltolt61 ... 629 21.962 11 Del 11.01:.01 u.-a 
, .. 11 65.261 133o0CI llte179 ... 797 31oUit 88 o.o uoo;;.t 21~1 
1Ct 11 ao ... ., l3Cte9S5 l«t.553 ....... , 27olt36 86 ••• 11.1··· flil.l 
, .. 12 6So,ltZ llt3o701t 15.1t96 lto31Ct 2ftolt35 16 o.o 141ti.,;t u•r 
lit 13; 50.361 126.395 13.551 5.531 Jl~ 711 11 o.t 1010.1 26•9 AVEIUGE 08SERVITtONS PE~ CELL 121t. 59Jit 



,;;, 

I 

GALIL£:0 COOfo:DINATES OF 1ft IIARIA&L£S IN A I'ETRIC MUL IIOIMENSIO!VlL .SPACE FOR DATA SET 3 

l ACC INFO 
2 YOU 
3 GOOC 
It CONV 
S ICEEP REC 
6 CUL 
7 lm£E 
I MEAS PRO 
9 NEC 

ll PROFIT 
ll INEll 
12 CMPTRS 
13 USFL 
11t DHU 

1le017 
•He927 

2a601t 
7.935 
6.0~1 

•5.9Ct7 
•Ua1f:lt 

·.ao5 
•19.202 
•32.9311 
•21.1E2 

75.718 
6e719 

23.053 

2 

• 2le <tC.3 ' 
•6eZit1 1 1 

-s. :J43 
1 ... 330 
1e90 .. 
r.a.ce 

-11.636 
•2e099 
•eectltll 
·9.783 
ltl .693 

9.631 
•be·8Zit 
•6e11t9 

•20elt93 
&.755 

.. 2.zer 
35.521t 
-&.031 
•7 .&lit 

8.718 
•5. 3tJ 
•7.293 

3a01t5 
•15e061t 
•2.602 
15 elt08 
.. 2. 71tlt 

EIGENVALUES IROOTS) OF EIGEf4VECr OR MATRII(•• 
10061.090 311t2e3ZO Zlt72a599 

NU"BER OF IfERATIOltfS U DERIVE. rHE R.ooi~. 
,. e 

20 

NORMAL SOLUTION 

It 

·15. 320 
•15 .971 
•6.1t06 

. -s.2n 
s.r.n 
6e696 
2.161 
1.579 

•12.792 
23.827 
-2.ess 
.. ,.. C67 
-s.eoo 
Z5e687 

21311.179 

10 
PERCENTAGE OF OISTAN~E ACCOUNrEo FOR BY INDIVIDUAL V£CTOR--

tt5.i'5t 11te323 ' Ha270 9e71t6 

CUMULATIVE PERCE~TAG£S OF ·REAL DISTANCE ACCOUNTED FOR•• 
lt5.8Se 60.111 rt.lt5t 81.197 

9al51t 
11.613 

•16. lilt 
2elt91 

-6.621 
•2e071t 
-2.533 

•e791t 
•9.169 

•lla63Z 
ltelt96 

•7. 327 
·111 

u.eze 

1576. OD 9 

6 

7e183 

CUMUUT IVE PERCENTAGES OF TOTAL CREAL ANO IHAGINA~Yl DISTANCE ACCOIMT£0 FOR•• 
"" 53.028 6 9.589 12.621'· 93.891 102.197 

18.380 

TRACE 1U73.Z97 . 
NUH8ER 3F DIHENSIOHS It~ loi.EAL SPACE 11 

EXCLUSI.ON NORD IS 7777777777777771tODOO 

6 

l.zeo -u.fllt .. 
•9.11t0 

7a030 
-1.513 

&.713 
18.301 
-6.716 
Ua792 
-7.61tiJ 
•1. 757 
-1.992 
-8.699 

lte978 

963.191 

12 

lte393 

92e771t 

107.271 

, 
·Ill 
•179 

2.J~tt 
6e756 

•11.·571 
5e.S61 

-a • .sz9 
l6e\llt 

1e71t7 
2e116 

•ltelt11 
- • .J6.J .. , a •• ,., 

eZSJ 

69.1.819 

I 

.Se1S9 

95e9n 

110.9.11 

• 
1e1n 
z. JSJ 

l2.1t59 
e63Z .. , .. , 

s.as.J 
2e123 

•Ue6F\ 
•lte116· 

·522. 
... na .. ,, 
•5.613 
3.37\ 

lt59e6U 

7-

Ze895 

91.121 

1Ue353 

(X) 

\0 



1 
2 
3 .. 
5 
6 
7 
a 
9 

10 
11 
12 
13 
llo 

(·ALJLEO COO~tJIIIHr:~ OF" tlo VUIABLES IN A "ET~IC ,_Ul TIOINENHONAL SP,CE FOR DATA SEJ 

I! 
9 10 ACC INFO 6o9a -2.5&1 YOU '• -.339 -.183 GOOD •7o91o1 -. 0&& COPfV z. '+ll •Z.216 ICEEP U:C • .J33 -z. 121 CUL 10.1~2 3.9~8 BltEE -.7eCJ .... 16~ NEAS PQO •3. 2f0 !':.; 

- ·991& NEC •5olt38 3o086 PQOFIT 1to511 •o'508 INEX ·-t.eJ1 - .• 52{1 C"PTAS 1o2C.It -:.390 USFL .790 · '5o907 OHU -6.771o t.~ooe 

' EIGENVALUES (ROOTSJ OF EIGENVt:tT·OR "U~IX--
. 332.613 100.039 

fftH8ER OF ITERATIONS TO DERIVE THE ROOT•• 
• 1o ' to 

NORPfAL, SOLUTION 

11 12 
• 020 • 259 

-. 051 -2.538 
o004 -. !39 
o013 • le651t 
o010 .... oaa 

•oOlO • lt91 
-·026 5o0Git 
-.oat 2o61t5 
•oD:Jl -2.269 -.as .. -1.179 
-.01!6 1·1t76 

olZit -.062 
• 011 Zolt89 
o038 ··• 'ctZ 

.a 27 -7 3.298 

8 .. 
PERCENTAGE ·oF DISTANCE ACCOUNTED FOR ~y INDIVIDUAL VECTOR--

to 516 o It 56 • 000 •• 331t 

CUMULATIVE PERCENTAGES OF ~EAL DISTANCE AC~OUNTEO FOR•• 
99.5.... 1oo.ooo too.oaa 99.666 

13 
lZo lo29 

•11o582 
.937 

7o151 
•6.7&& 

-u.uz 
•7olo92 
.,.. 362 
z.J~os 
8olt35 
&e3Z9 

•lto089 
5.232 
2o565 

-752.873 

23 

•3olt32 

96o231t 

CUHUUT JVE PERCEt<ITAGES OF TOTAL fREAL AND IHAGINIRYJ DISTANCE ACCOUIItfED FOR•• 
115o1~6 ll5o6~J 115o633 115o21t7 111o279 

fi'ACE 1897 3o 297 

NUMBER OF DIHENSIOIIIS lN""~EAL SPACE 11 

fXCLUSION WlqD IS 7777777777777771tODOO 

tit 
-!'1.860 
tl. 765 

•15o 007 
-9.201 

-18.1173 
-u.uz 

... 851 
-&.55ft,., 
u.zu 
19.330 

3e712 
2le158 
-s.8o9 
--:1.880 

•211t0eODI 

1261 

.. g.rs ... 

86elt81 

too.ooo 

\D 
0 



7 tJ o\OCJt'TO.~~-
--G~LILEO HE~~S "AJ~IX 

: SET NO. z 3 .. 5 b I! 
t.coo 

~ii.Oit ~. 0 :Jil 
J<;. :!95 .. a ..... & ll.ll :u 4 s 7. 43& 't9o621 'tloCiot., c. 110!1 5 lEo 61 7 ltlto957 27.523 It flo 500 OoDilll 6 3!1. 729 .. 1. 391) 31 •. llt9 1t5olt55 23.730 OoiJJ"O 

7 .. 2. J31 Jl. 5l~t 2~.771 lt1o 336 22.5 .. , 29o14ofo Oo OllO ' ltolo10 JO. 26d 2 '· 706 ..... 318 25.51t7 21te151t z•.2u o.ooa 
9 ItO e181t .. 2.8 o .. 30.79 .. ·50. 23 .. 30.000 21.7&9 33.725 26.2.75 

10 51.1.:.!62 olo6e Odl· 35oZit8 55.625 27.297 18o7b9 l1olt15 30"i698 
11 77. 51tlt ~2.339 57otj.,5 62.266 ....... 53 36.797 7le711t 57.212 \0 
12 52. 32 7 89.06&, 57.(131) 6lolt06 .. 9.81tlt 63o538 85e91t3 51to327 1-' 
1J 311.,: ~loll Jlto 533 3U. f\7 2 37.381 21.7 19 31 .• 172 33. 82ft 32 •• 85 
lit 30.C85 Z1.CJ55 30oU2 35.238 l8o125 Z4tol08 26.887 19o811 

78 AOOPTORS 
••GALIL~O HEINS "ATRIX 

SET NO. 9 10 11 12 13 14 
9 o. ~DO 

1'J Jlt. sao o. ooo 
11 &o.ca.a 1)3. 26~ O. (! iiO' 12 l0C.o"900 ll &. 01.-D 1C«J.~8!> a. ooa::,., 1J ._,. • , .. a lt3. 5 77 71. 765 59.769 o.aoo 14 25oE73- za. 350 .. s ... ~o 35.820. 21.250 a. ooo 



STATISTICS FOR 7d l~OPTO~S 
Hf ~Uif~H 1 \ I rl 

I 

ROW COL "Eo\N STANo Oflto STD. EH SKfWNiSS KJJ.TOSlS / COUNT "INo VAL MAXo VAL .Per £Rt 
2 1 38.0 J .. 1t0o2':>6 3. 723 z.~7CJ 1&.17t 117 u. 0 3DDoO 9ol 
3 1 35.395 50o2l.5 1to703 ... 039 ~6.&78 u .. o.o CtODoO 13.3 
3 2 lf.Ooltlt6 .. 5.579 lto307 Zo199 u. 382 112 lioO 3DD.il 10.6 
.. 1 67.Ct36 79ob99 7. 368 3octl 16oltlft 117 u.o 5U.o 111.9 
.. z e.g. 623 Sltololl8 5.103 2~Z5Z 9. 700 111t o.a lao.o 10.3 
.. 3 It loCJitlo 51.110 lto918 2o221 9.361; 104 0~ 0 301.0 Uo2 
5 1 36.017 62olt8& s. 752. lto151o 27.589 1U o.o soo.o 16.0 

, 2 ..... 957 Tlo1'JO 6oll25 ... 361 26olt50 115 o.o su.a 15o2 
5 3 27.S23 36. 7b5 3. 521 z.241 9o992 109 o.o 2tt.a 12~1 
5 It 1t6.SOO 53ol62 5.0115 2o383 . 10.8Cfi lUI o.o 300:.0 Uoi. 
6 1 34.729 61o50Ct 5.662 lfo112 28.266 u• o.a sea.a lito&· 
6 2 1t1o396 <ft5o979 loo361t t. e96 6o808 111 Doll 20a.o u.s 
~ 3 33o31t9 lt6.eZ21i ltolo27 ZoltltCJ 9.796 te9 o. 0 250~0 u.s 
6 .. lfSo4tSS 55.155 s.259 Zolf66 10.353 110 o.o 300~· u.6 
& 5 2 3. 7 30 ~tz ... o7 5o31t3 z.432 lle07f; 63 o.o 200 .• 0 zz.s 
7 1 to2. 331 b8otiSI5 6o 31t2 J. ~62 23oltlt9 11& o.o 5Giol 15.0 
7 2 33. Slit lt2o072 3o993 1o91tS 7.393 111 o.o 

~-
2Dioll 11.9 

7 3 29._771 38.655 3o702 Zo0l9 4.116 .. Ui9 o.o 2f!.l .. o.O 12 •• 
7 4o lolol36 .. a.z5s lto6C1 Zolt75 Uo235 110 o.o 301o( 11.1 
7 5 2Zo51tO 31folt10 ... 335 2.a5o 12o925 63 o.o 2oe.c 19.2 
7 6 29o31tlt 36.65.11 lto691t ,, 1o294 3. 760 61 o. 0 tsa, .. ·, 16.G 
8 1 31. lt10 sa. 7511 5olt32 ... ear 36.04.6 117 a.o soo.a 17.3 
8 2 30.2611 59.903 5o6&1t So027 35.729 112 a.o 

'"" ::::: u.r \0 

8 3 27.7 C& lt8.0936 ... 687 3o693 19o30G 109 a. a 16.o9 ~ 

II Co ..... 318 6'to09J 6o111 2.6DC. 10.072 110 o.a .llloG 13al 
8 5 25o51t7 68.~3 e.s&o 5olt90 36o68S 61t a. a SOI.o 33.5 
II 6 ZC.o151t 31te703 lto30ro 1. EZ2 lto921t 65 ••• 1.51el u, ••.. 
8 7 28oZGJ 1tlo602 So 2DG lo925 6o7Zit 61t u. 0 210 .• 1 18~ .. 
9 1 1t0o181t ··150. Olfl • 7.032 ltoZ50 25.187 11ft Dol SileO .17.5 
i 2 1t2oll01t 102.066 9eii6J' 7adGZ 72.1tlt5 107 o.o taJO.o Z3e:1 
9 3 30.791t 50o1t.t9 lto850 ... 270 29.017 107 o.a ...... 1S.II.7 

I 
9 It 50.2:!1f 51olt66 6oft33 2o156 ·· 10elltfl 6 .. o.o 311 •. 1 12el. 

I. 9 5 30~000 6bo9b5 8oJ71 s ... a5 3&.017 61t a.o SAID iii 27'o'9 
I 9 6 21.769 35elt11t lto393 1. 129 5.a ... &5 o.o tse.o · zo.z 

9 7 33.725 "'6 ... 313 9o00& 3e617 20.971 51 ••• .... , 26.7 
9 II 2&.275 lt5o'J71t 6olt311 Zelt36 a.6-..1 51 o.o 2oo.e 21to5 

10 1 58. JEZ 111to983 10.67& 5.506 lt1oltlo7 116 o.o 1010.0 li •. J 
10 2 lo6.081 62.635 5o91t5 z. 7113 13o1911 111 Doil ...... 12o9 
1l 3 35e21ttl 59o1b7 5o667 3elt6o Uo312 11!9 oiol: ftGO·eO 1&.1- . 
u .. 55.625 66olt02 e.3to 2oE27 12.523 &It a. a ,. .... h~9. 
13 5 27oZH 67od97 8olt87 5olt29 36o91t1 6• lioll S80.11G 31e1 
10 6 18.769 3bo 2·~o ... sot 2. 768 11o561t 65 •• 0 zea.o Zlt~l 
10 7 3lolt·1S ~tJ ... zo 5o'i61t lell39 6.z ... c. 53 a. o 2I.Oe G 19.0 
10 II 30.6 ~8 46.931 6oltlt6 2o07Z 7.012 53 Doll zoo •. o 21.1 
111 9 3it.5oo lt7. 7't1 6.752 1.11&1 6e31i2 50 o.a 2oa.o i'9.6 
.~1 1 77.5/olt 116.717 to. 932 5o115 36.1132 11ft o.o tllOiel 11tel 
11 <' sz. 339 &IJ.581 6'.665 3o21t5 18oZit9 109 o. 0 soo.o 12.7 
11 ;! sr. atts 56. ltlt5 s.s73 Zolt66 1.2. 799 110 o.o ltGOol 9.~, 
11 .. 62~26& , ... 072 9.259 3o'o50 19.72~ f>lt o. 0 500.0 lfto.9 
11 5 ....... 5] 5 ..... d7 &.au z ... u 10 o01t6 &It Uoli Joo.o 15.3 
11 6 3&.797 36. & .. 3 looiiJO o':fJJ 2~721l &It o. 0 158.0 13.1 

~ 



11 7 13.o111o l3&o101 l8o695 So~~ ItO olt&1 ;,J a.o uoo.a ZSo! 
1l e 57o2l2 clloltl2 llo293 3o&31 11o52C. 52 Do 0 saa.a 19.7 
lt 9 60oooa 6bo85l ,, 

9 ... s .. 2o082 7o53D 50 o.o 300el t-s •• 
1l 111 &3. 269 71to01tlo 1Do268 2.552 10o 71t9 52 Do 0 4tOO•D 1&.2 
12 l 52o327 62o5d6 s.8ss 2oltd(i' , Uo936 113 ~.o ltiG .o 1,1 •. 3 
12 2 89.0 6lo l..Zo5cl6- 13o650 ... ~23 30o9blt 109 o.o 11100.0 1So.S 

12 3 57o936 71. 31t1 I 6o83l 3olo17 19o082 109 o. 0 SOlo I 
.~ u •• 

12 .. '61olo06 126oltll6 t5.8U 6olo2G lo7olo18 bit o.o tooo.o 25.1. 

12 5 lo9o51tlt tze.oso t&.oo; 6olo21o lo7o397 &It O. D uoo.o .!Zot" 

12 6' 63o 5 34 127 o160 ts. nz Eo188 lo5o301o 65 a. o llillol Zlt.ol 

12 7 85.91t3 
~. l1olo695 19olt&J s. 09& JZ o171 53 o.a 1DDOoCI 22o6 

12 e 51oo327 76.297 u.s8o z.z8& CJo271 52 o. 0 ~oo. c u.s 
12 9 lOio.CJ!JO 279olo95 39.527 6o21o3 .. z. 2 .. 1t ~0 o;o zott.o 37.7 , 12 to to&.ooo 271oolt57 38. O&G &e328 lo3o58~ 52 a. a z.ooo.a 35.9 

'12 11 108o38S 211.1.603 37.526 6o557 lt5o86CJ 52 o.o zoo.a.a 31to6 
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