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A STUDY OF MICHIGAN DATR _ :
- TOWARD THE DAIRY HERD IMPROVEMENT ASSOCIATION'S
PRODUCTION TES’I‘IN: PROGRAMS

By
Rohaid E.“WaIlace

This study ihvestigates;therattitudihal space of

Mlchlgan dairymen in relation to the Dalry Herd Improvement
VA55001at10n, as measured with. metric multldlmen51onal scal-
ing techniques. The purpose is to find a practlcal solution
to the low adoptlon of DHIA's productlon testlng programs.r'

In addre551ng this problem, c1a551cal dlffu51on theory
and metric: multldlmen51onal scallng technlques are used,

1nclud1ng four Slgnlflcant Qgher querles.

Demographlcally, annual productlon levels were the

most s1gn1f1cant 1nd1cat10ns of adoption“of the 1nnovat10n.
?.

. The best persuasive message produced by the- analy81s

was: Accurate Informatlon, Convenlent,\and Perlt, when

attrlbuted to DHIA this message will produce the maximum

motion in the space cau51ng DHEA and You to move toward

- . . . \
Aeach other. .. ' T !

The 31gn1f1cant other probesg found that promotlon of

tDHIA by local bankers, Productlon Credlt Assoclatlons, othér

- B

farmers and county agents of the Exten51on Serv1ce, WOuld be

7the best 1nterpersona1 channels to utlllze in dlffu51ng

—

DHIA's 1nnovatlon. ,..! ; - K
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CHAPTER I

~ INTRODUCTION

"The’gairy_Herd Improvement Association'andrthe Co; ot
roperatlve Extens1on Service of Mlchlgan w15h to 1ncrease
the rate of adoptlon of DHIA's Productlon Testing Serv1ce.

®
DHIA is a non—proflt assoclatlon of Michigan dairy-

meh.' The serv1ce they prov1de is a completé set of produc-
tion- records for each 1ndr§1dua1 ‘animal in a dalryman s
herd Thls ‘allows herd management decisions to be made on

a per cow ba51s as opposed to the anthuated rolllng herd-
averagerapproach. -This 1nformat10n makes computinghindivid—
Vual anlmals' 1ncome contrlbutlon possible from productlon
and feed ratlon data. There are three primary benefits
claimed for DHIA records~‘(lf proving sires; (2) 1mprov1ng
herd qualltyf»and (3) accurate feed ratlon data. These
three factors, used in conjunctlon, will 1ncrease production
and therefore proflts for any dairy herd not now using a

,testlng device. ' : .t

The 1nformat10n whlch is input as raw. data into the
record computation’ and is collected monthly is of five
'_tYPes: (l) weights from two succe551ve mllklngs for each

cow in production, (2) a representative milkvsampie from

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




2
dates (new fresh dates, dry dates, out of herd dates, and
3

. new breedlng dates) (4) amount of graln fed to ‘each cow;

ahd (5) ‘roughages fed on a herd ba51s. From these data,’
the productlon records are calculated to prov1de the dairy=-
ﬁan with- the followrng (12) pleces‘of 1nformat10n. '(Il pro-
ductlon (mllk in lbs., fat contéht) (2) .age; (3)—gr055<

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

duction; (6) recommended grain ration; (7) expected dollar

income for 305 da&saof production; (8) breedlng date, (9)
‘fresh date; (10) suggested breedlng date; (ll) pregnancy;
check date; and (12) suggested dry date. An example ‘of the
record set for Mlchlgan State Unlver51ty s Kellogg—Guernsey.
herd will be found in Appendlx A.

DHIA provides 12 record—keeplng programs for Mlchlgan
—dairymen. Three are classified "official" and the results
are used by. USDA in the Sire Summary program, nine are "un-
off1c1al" and these sets are prov1ded only for the dairyman
enrolled. tf":' T o "

The goal of DHIX and of the Extension Serv1ce 1s to
have all Michigan dalrymen with 40 or more cows in milk
' productlon——roughly 70% of all herds in Michigan--on some
‘,form of testing program. This research- addresses the prob-
lem of flndlng some practical means of p051t1vely affectlng

the rate of adoptlon of DHIA.




This is a communlcatlon problem w1th the varlables of
'cla551cal diffusion theory as expressed by Rogers (1971)

Most. terms and deflnltlons here are taken from. hls work.

Two changes must take place w1th Mlchlgan dalrymen in,

order to affect the dlffu51on rate of DHIA: (l) aftltudln—‘

‘al and (2) behav1oral e.g., Michigan.dairymen'changing"

their attitudes toward DHIA in a positive way and.as a re-
sult enrolling in some DHIA pProgram, behavioral chahge;
Rogers defines social change as "any alteration in

the structure and’funCtion of a social system, " with social

'~%system defined as. " a collect1v1ty of functlonally dlffer—

entiated 1nd1v1duals engaged in ]Olnt problem—solving'with

respect to-some goal.™ -

Because soclal change takes place within a soc1a1

system, the soclal structure, the various statuses, norms-

.and'values of that system, will either 1mpede or accelerate'

~the rate of diffusion through "system effects. ' These
system effects arise from the 1nteractlon, communlcatlon
and behav1or between the individuals who malntaln those
'Varlous ~statuses, norms and values of the social” system.
EIndeed, it 1s this very lnteractlon that establishes the
;soc1al system, its structure and the feedback networksf

utlllzed to sort 1nformatlon for the dec151on to adopt or

reject any 1nnovatlon.

R




The strategy used 1n thls study is to generate per-
'suasxve messages to be input 1nto thlS 1nformatlon network
at varlous strateglc p01nts as deflned by theyrespondents
themselves. 1

Rogers further defines change as elther 1mm1nent or
,contact change, imminent change is 1nterna11y created and
developed, whlle contact change occurs when a source. exterh-
al to the soc1al system 1ntroduces the innovation. Directed
-contact change occurs when the external source seeks to in-
troduce an innovation to achleve some goal they have deflned
Slnce dlrected contact change requlres that information be
passed from a source to the members of some soc1al system,
arcommunlcatlon process is 1nvolved by definition. This
process is a special case of communication, the dlffu51on
of 1nnovat10ns—-the spread and adoptlon of new 1deas and
practlces. Because diffusion of. innovations requires. be-

" havior changes on the part of the people who make up the

s

soc1al system; rlsks are 1nvolved for the receiver of the
1nformatlon, ‘as well as for the source. The risks for the
receiver could be social rejectlon, economlc 1oss,ror both
The risks to the anformatlon source could be reduced credi- -
b111ty in the %ges of the members of the soc1al system, or
p0581b1e ‘rejection by the entlre community. ‘This rejection

. -
.is most usually explalned by a heterophlllc relationship

"existing between the lnfermatlon source and the recelvers.

~

" ér




¥
Heterophllly as an aspect of dlffu51on 1s functlonal—

Vly related to the source and recelver. Rogers. deflnes heterer
ophlly as, “the degree to whlch palrs of 1nd1v1duals who
1nteract are dlfferent -in soc1al attrlbutes, statuses, norms,

%and values.»z Here we shall expand thlS deflnltlon to a sys—
tems level, and shall define heterophlly as the degree to
which soc1a1 systems that 1nteract differ in social attrib-
utes. Since heterophilic interaction is 1ikely to cause
cognative dissbnance, when it occurs in the dlfqulon of in-
novatlons it can create negatlve attltudlnal percepts toward
the 1nnovatlon and the change. agency, presentlng barriers to
adoptlon. - ' f e »

Rogers lists one maln element in the dlffu51on of in-
shovations, the' 1nnovat10n itself, and ifs five constltuent

'attributes. The f1ve attrlbutes are- (1) relative advan-
tage, economlc and social, as perceived by the adopters;

- (2) compatlbility, to what extent adopters Pperceive the in-
novatlon as berﬁg consistent w1th thelr values, needs, and
experlences- (3) complexity, the degree to which the innova--
tion ls percelved as being difficult to understand and to
‘use; (4) trlallblllty, the extent to whlch the innovation

may be experlmented with on a limited ba51s- and (5) observ—

ablllty, the degree'tq;which/¢he results &f the innovation

2 arejviSible to-the adopter. The more visible the results

of an-innovation, the more likely a client is to adopt it.




Two communlcatlons channels a e{ava able to any-

dagency-: (l) the mass medla and (2)- 1nte,:ersonal channels.'

The effect of these tw6 channels are (1) the mass medla are
) in creatlng knowledge-awareness of the'
innovation, whl.e (2) 1nterpersonal communlcatlon is most
effectlve when trylng to change people s attitudes and be—
"havior. o o I
“Tiﬁe is,the'key to diffusion research" (KatE;et al.
1963). All human 1nteractlon takés place in a t1me refer-

?
ent. Rogers identifies three Varlables related to tlme,

they are: (1) the decision process, which has four compon—
ents ( (a) knowledge, (b) persua51on, (c) dec1s¢on, and (d)
confirmation); (2) 1nnovat1veness, the relatlve time at
whlch adoptlon occurs compared ‘to others in the social syse
tem; and (3) the rate of adoptlon, a quantlflable measure - -
of the acceleration of adoption.
., ‘Rogers discusses two final varlables in diffusion to
be considered here; - (1) the change agdency, an organlzatlon
attemptlng to influence 1nnovat10n-dec151ons in a given
dlrectlon, and (2) oplnloﬁ\leadershlp, an 1nd1v1dua1 s abil-
ity to influence the attltudes and behavior of othersrﬁf_“
'relatlve frequency.

The problem now needs to be restated in terms of
Rogers?! theory and the prev1ous research addressing these

specific varlables- (1) heterophllx (2) relative advantage;

(3) compatlblllty, (4) complexity; (5) trialibility;_(G)




' @observahilityr (7)‘opinionaieadersh1p]:(8) 1nnovatlveness~

7(9) the change’ agency; (10) rate of adoptlon, and (ll) ‘the
de0151on process.

Heteroghllz has not been prev1ously researched for
' Mlchlgan dalrymen and DHIA. _ From Rogers' theory 1t may be
”expected that a homophlllc relatlonshlp ex1sts between the
adopters of the 1nnovatlon and DHIA. Concommltantly, a
heterophlllc relationship exists between DHIA and those
Mlchlgan dalrymen who. either have dlscontlnued use of the

innovation or never adopted.

The relative advantage—of DHIA is economic as well as

social. Economically, Meadows and Knlsely (1976) have shown )
in their study of Kent County Mlchlgan dairy herds that the
average 140-cow-herd s dollar 1ncome per year for those

herds "on test" {(enrolled in DHIA" production testlng) was

$51 600 hlgher than those herds not on test. The net re-
,turn, after deduction of test and feed costs, was 529,800

. greater per yea;_than from herds of “Comparable size.

They conclude-: o +

Dairymen 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 hera:

Genetic potential is the inherited ablllty
of a cow, or herd, to produce more milk when




other management factors a milar. The
genetic potential is in .through (1)
use of DHIA records on eac w as-a basis -
réculllngy breedlng, and ‘feeding, (2) ;
ding to sires that produce. superior
offsprlng. ' oo .

Soc1o—cultura1 advantages accompanylng these advan-
tages are: ‘increased social status, gsteem, prestlge, con-'
venlence in record keeplng, anq knowledge that one's work
returns,increasiné rewards. Also, there are awards glven
for produc1ng above certain lévels. V

The variables complex1ty and compatibility have been

shown by the work ‘of Houghaboom (1963) and Kucker (1970) to
be closely related and will be dlscussed concurrently

Houghaboom (in Vermont) and Kucker (1n Mlchlgan) found that
discontinuance was most often caused by the - farmers' 1nab11-

ity to realize the value of testing, due to an 1nability to
nnderstand the computerized results of the test; they found '
slmllarly for non—adopters. Addltlonally, some Michigan
dalrymen cited that thelr cows were rot- good enough to be

on test hence embarrassment by comparlson would be a com-

; patlblllty factor. -

Kivlin (1960) fohnd comglexitz of farm innovations to

;be negatlvely related to the rate of adoptlon more than-any
other variable except relatlve advantage. leen the findings
_Aof Houghaboom and Kucker, complex1ty would seem to be one of

the key factors in the slow rate of diffusion‘of:DHiA.




Trlallbllltz demands are met in the ca 'of DHIA as
-_the programs are ea51ly enrolled in and costs are low.f

Observablllty of the effects of the lnnovatlon on

'mllk productlon is problematlc. If the adoptlng farmer
,utlllzes the feed measurement optlon, then his mllk produc—'
-tion should begin to 1ncrease in the short term, say one to
three months. But, if the adoptlng dalryman does not con-
sider the feed varlable 1n his milk: productlon, then in- '
creased mllk production w1ll depend upon 1ncrea51ng the
quality of his herd through breeding, technlques and w1ll be
long.term in nature.' As. average turnover of a dalry herd in

A8
Michigan is seven,years, observablllty is lost and the value

of the testlng program obscured.

Opinion leaders at the commuhity—System level for

Mlchlgan dalrymen have not been shown through prev1ous re-

-~
search.

:

Innovatlveness among Mlchlgan dalrymen and. adoptlon‘

of DHIA productlon testlng 1s bound to the heterophlly phe-

<

nomenon dlscussed in Rogers' theory. Again - 1t must be

p01nted out that Michigan dalrymen are not laggards where

adoption of usefulvinnovations are concerned; DHIA was found-
ed in'ﬂiéhigan in 1904' - Where profltablllty has been shown,'
da:.rymen are quick to adopt; but where advantages are clouded
Wlth mlsunderstanding, adoption suffers.

e

The rate of dlffu51on is the elemental tlme varlable

'dlscussed 1n this work Flgure 1.1 presents the dlfqulon
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Figure 1.1. DHIA Diffusion Curve. ‘Adoption Rate of DHIA
o : Production Testing Presented as the Percent
of Cows Enrolled  in the Program, 1906, 1926-

April 1978,




dlffus1on process.' From 1906 to l958Ath rate of dlfoSlon
was one-tenth of one percent, (0. 1%) from 1958 through
1978 the rate of dlffu51on 1ncreaSed ‘to one percent pera
year, (1%/yr.). The effect, hlstorlcally, of varlous macro--
economlc phenomena upon the rate of dlffu51on is also
demonstrated. . ,
Figure 1.2 is « presentatlon of the adoptlon rate as.
a percentage of all herds in Mlchlgan as compared to.the
number of herds on test from 1965 to Aprll 1978 The prob-
lem, as posed by this presentatlon of the data, is: that
whlle'DHIA has con51stently 1ncreased the number of cows on
test, the number of herds on test has not’ varled 51gn1f1-
cantly. Over this same perlod the average herd size in.

Mlchlgan 1ncreased from approx1mately 40 anlmals per herd

to 75 anlmals per herd. One may conclude from this that

the problem of heterophlly may be greater than otherw1se

indicated.

=

The final variable to be discussed is that of the

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

plished to 1nd1cate how Mlchlgan dairymen percelve DHIA in
relation to themselves. Prless (1954) found that the suc-
cess of Michigan Cooperatlve Extens1on Service agents was
p031t1vely related to théir dlsregard for the expectatlons
_0of the Mlchzgan Cooperative Serv1ce, in favor of their

cllents' expectatlons.
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theory. There are three varlables ‘wk ch requlre'attentlon,;
\they are (1) heterophlly, (2) communlty opinion leadersaand
(3) the rate of adoptlon. To- affect the slow rate of adop—
tlon and reduce the level of heterophlly between thls large r
jcroup of non—users and DHIA, a measurement of the cognltlver
space of Mlchlgan dalrymen 1n relatlon to DHIA needs to be
taken. Addltlonally, the opinion leaders at the communlty
level need to be 1dent1f1ed for spe01f1c issues related to
the dairy 1ndustry. Wlth thlS measurement of the cognltlve
space of the dalrymen, a practlcal solutlon to the problem
of” slow rates of adoptlon of DHIA €an be reached Using
the Ga111eo methodology (Woelfel & Glllham, 1975), the major'
'contrlbutlons of thls study w111 be to generate persua51ve,
"client-oriented messages, to reduce the deéree of ex1st1ng
heterophlly and to 1ncrease the rate of adoptlon.

’ Llnear force aggregatlon theory (Woelfel 1969) states

that the position of any 1nd1v1dual w111 move toward the
L4

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

is surrounded by 51m11ar attltudes, hls/her attitudes are at

or about the mean and this position is st’ble. It hecomes

obvious then~that, given the measurement of -an attltude, thé’
- degree of heterophlly is given by the standard dev1atlon of

the mean measure of that attitude toward any concept.

°

N - A




. Htr‘,stg; 7
" Where H_. = heterophily
s.d, = standard deviation

It follows then that 11near force aggregatlon theory pre-
. d1cts-that communlcatlon 1ncreases homophlly Addltlonally,
Aglven any two groups, each group S mean attltude w1ll move
‘toward the comblned mean .for both groups as communlcatlon
increases between the two groups.

To measure the cognitive space of Michigan dairy.
farmers, the Galileo system of meaSureWent wi;l&be used.
The Galileo procedures'are designed to give us a precise -
mep of the cognitive space of any group of people.’ The
Gallleo system is a theoretlcal varlatlon of cla551cal metric

multldlmen31onal scaling. Woelfel expla;nSZit this wa;

B

‘All MMDS procedures begln with the
assumption that any element of cog-
nition, whether it may be a word, be-
lief, 1dea, value or any other cognitive
objegt,. is defined inm terms of its rela-
tionships to other eleménts of cognition;
and, further, that these: relationships
take the form of dlSSlmllarltleS or
distances.

In the case of Galileo these dlstances are estimated direct-
- ly by the respondents. 'Ijhey are asked to make these judg-
'ments given some criterioh, such as: if x and Y are n units
apart,;how far epart are a and b? While this system of

measure may be uureliable at the indivrdual level, -due to B

“the complexity of judgments required and lack of structure‘

3




glvenlthe law of large numbers. Thus, the scale presents
1tse1f as a fully metr:.c, unbounded, contlnuous ra’clo scale.
The scallng procedure descrlbed above w111 be used

with a palr-comparlson questlonnalre to determlne prec1sely

and accurately the cognltlve spacefof Michigan<dairymen for

the time period covered;




CHAPTER II

SAMPLiNG'iNFokMATloN

. . - [ 7 .
To ﬁulflll'the,objectives of this study, data nere
collected from a random sample of all grade “a" milknpro-
ducers in Mlchlgan. The sample was drawn by DHIA as
follows; the sample for data ‘set one (March 1977 through
June 1977) con51sted of 1996 grade A producers from a total
of 7,400. Data set two (May 1977) included all grade A
producers ln the Lan51ng and Grand Rapids telephone direc-
torles.‘ ‘This was accompllshed by cross referencing the
list of grade A’ producers and the respectlve telephone J%
dlrectorles. Data set three (January 1978 through June
1978) con51sted of 2, 003 grade A;uoducers of 7,100 total.

:

A total of 421 1hstruments were completed -and returned.

O

" The response rates for ‘the specific data sets by adopter
categories is presented in Table 2.1 below.r Row totals

represent the adopter categorles' totals as count and per-

®

cent of total respondents. The column totals show their
correspondlng counts and percent for the spec1f1c ‘data sets.
Adopter categorles are self—explanatory adopters were
‘those enrolled in some sort of milk testlng program at the p
tlme of response, dlscontlnuers, were those who indicated

Y

16




‘Table 2.1 Cross Tabulation of Data Sets by Adopter Category. ' Presents Number of Responsés‘fdr
‘ ‘ each Data Set by Adopter Category S ‘ \ L -

DATA SETS

1 2 ‘ 3 ‘ ‘ ROW TOTALS

) ‘4 i . .
a | " 16 32 ‘ ' .89
n : 2.y

(46.1) b (18) (36)
(22.3) 1 (29.9) (17.6)
(9.7) ( 3.8) ( 7.6)
114 25 119 , :
(44.2) (9.7) (46.1) : 258
(62) (45.5) (65.4 ‘ 61.3%
(27.1 (5.9 . (28.3)
29 12 T 31
(39.2) | . (18.9) (41.2) . 74
(15.8) (25.5) (17
( 6.9) +(3.3) ( 7.4)

184 182 .
43.7% 43.23




18‘
out of the program, and non-adopters were those respondents'
who lndlcated they had never énrolled in a mllk testlng 3
program. * As: can be seen,jrom Table 2.1 the sample lS pre-’

domlnated by the return rate for adopters 61 3%, non-adopters

21 1% and dlscontlnuers 17.6%. Adopterémakeup only 30%

of all Michigan dairymen.

-, In descrlptlve terms the sample was characterlzed by
the follow1ng statistics: the average respondent was age
45, married, w1th a high scheol educatlon, 21.2% of all re--
spondents report more than 12 Years of’educatlon. The
sample was further represented=by dalrymen whose annual
average production was 14 000 pounds'of nilk Their average
herd 51zevwas 62 head of cattle in mllk productlon, the
average number of acres operated was 416. These facts
represent a rather well educated, above the norm respondent,
lln ‘terms of the average dalrymen as rgported in the 1978
Michlgan Agrlcuitural Statlstlcs. In this report, the
average dalryman milked 34 cows, ylelding an avérage annual
- production of 11, 893 pounds of mllk per cow. These figures
for 1978 1ncluded all Mlchlgan dalrymen, marketlng grades
',A and B. milk. . Thls sample only recorded flgures for grade
A producers. 7

There'were,lss instruments returned with either .

address problems or 1nsuff1c1ent 1nformatlon to warrant key-

»punchlng., of these *155 1nstruments, §1'were from;data set

“




one, 4 from data set two, and 70 from data set three. -
Table: 2 2 presents the return rates for all DHIA data .sets

}1n the present survey.

-

‘Table 2.2. Return Rates for All Data Sets

' - SAMPLE  TOTAL REKEN UMEEBLE - USABLE ADJUSTED
- DATA SET SIZE RESPONSE RAEE RETURNS RETURNS ~ RATE

179 265 -14.8% 81 ™~ 184 10.7%
164 50 36.08 4 55 34.4%

2003 252 12.68 70 182 9.43
TOTALS 3963 . 576 . 14.5% ° 155 421 10.6%

A drop of 1. 3% in the return rate from data set one to data
set three was recorded, but is not con31dered large enough ﬁ
to be 81gn1f1cant. The d;fference between the two data

sets is an additional 25 1tems that appear on the 1978 in-
struments. “The datd set one instrument was split four ways .
to reduce respondent fatlgue and, thereby  to 1ncrease the re-
sponse rate., The 197§h:nstrument 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 May 1977 there were 200 questlonnalres malled in

‘the random sample using a seven p01nt semantic dlfferentlal

scale to compare the return rates w1th “the last 200 Gall;gp

. 1nstruments. This would give us an idea of the dlfference'

»1n dlfflculty of completlng an instrument with seemlngly

¥




antiéuated, semantlc dlfferentlal scale and the more accu-
rate and prec1se Gallleo ratxo scale., The return rates for
the two groups revealed that (l) the semantlc dlfferentlal
1nstruments ‘had total returns of 35 completed or a 17.5%
return rate, (2) the Gallleo scale questlonnalres for the
-same perlod and number of ma111ngs, had total returns of 33
completed instruments or a return rate of 16.5%. No sig-
nificant difference.is evident. Due to the four way split
in th; 1977 instruments, there was insufficient data'on.the
nine complete semantlc differential questlonnalres to -

warrant keypunchlng or data anlysis.

K

Methodologz ' ' - )

The. Gallleo .method of measurlng the cognltlve space ofé
any group of people is a set or metric multldlmen31onal
scaling procedures which allow ratio measurements of theé .
differences, or distances, between concepts held by any
group toward a gfv€h phenomenon. Bfﬂuéiné ratio scaling
techniques, a pre01se and accurate mental map of the sample
of Mlchlgan dairymen's cognltlons regardlng DHIA may be con-
structed. - ThlS was accompllshed by conductlng 30~ 50 non-
dlrectlve personal 1nterV1ews with a stratlfled sample of
~the populatlon, S50 as to include the greatest amount of vari-
ation of oplnlons held by the various members- of the popula-~
tlon. These personal 1nterv1ews produce a list of concepts,

' whlch are arrived at via a content analy51s of the responsesr

'to the nondlrectlve 1nterv1ews. Typlcally the list contains

- -




iO—204condepts.f To thls llSt was - added a: self-concept,

such.as:you,'me, myself and the obJect concept in thlS
study, DHIA. From the completed llSt a palr-comparlson”
questlonnalre was constructed whlch 1ncluded each concept
matched w1th every other concept, creatlng a questlonnarre
7w1th gig:l) items. h ! '

The respondent was:then asked to measure'the differ--
ence, or distance, between concepts in the instrument using
the Galileo scale. The Calileo scale offers a criterionr
measure and asks respondents to.estimate the dlstances be-r
tween concepts based upon thlS crlterlon. The typical crir

terion would ask: if x and Y are n units apart, how far
apart are a and b? The scale was further deflned such that f
3

1dent1ty is equal to zero; and if two 1tems are percelveﬂ

as being tw1ce as far apart as x and Y., the respondent
writes 2n, and SO on. We see that this constltutes an un-
bounded and contlnuous ratio scale. assocrated with typlcal
measures in the phgslcal 501ences.

The present work descrlbes the procedures used to
vldentlfy those concepts held by Mlchlgan dairymen toward
DHIA, to map that cognitive space, to take dynamic'measures
of the sample to insure accuracy, and to generate persua51ve~

Vmessages to -reduce the amount of heterophlly between

,Mlchlgan dalrymen and DHIA
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—Ihstrument,éonstruction

The method requires e bair—coﬁparlson type questlon-'
naire made up from the concepts which- the farmers themselves'
use to deflne DHIA.- These concepts were dlscovered by con-
ductlng 29 conf1dent1al nondlrectlve personal 1ntefv1ews V
with Mlchlgan dalrymen from a sample of 36. The sampling
Procedure is llsted below, in Tables 2.3 and 2.4. It is
designed to 1nc1ude the maximum attltudlnal variation in the
populatlon. Meadows' Iong experlence and expertlse was the
crlterlon for selectlon of the .above areas. As can be seen
from Table 2. 3 the crlterla for the stratlflcatlon of the

sample were geographlc region, ethnic group and herd size.

o

Table 2.3. .Sampling Strategy for Non-dlrectlve
Interviews. Ss=36, Counties Chosen for
Sampling are from Reglons in Michigarn with
the Greatest Concentration of Dairymen

REGION . ETHNIC GROUP. . HERD SIZE

THUMB, - counties i
Tuscola, Huron, - -< . S -

- Sanilac " . Polish, Irish : Average
: - ) ) “(50-100)

CENTRAL, counties
Ingham, Clinton, - -
Shiawassee Mixed European Average to
- ’ " Large
{70-120)

WESTERN, counties
Allegan, Kent,
Barry ) Du . Small - Average
(o-70) -




Table ?}4; Sampiing'Plan for 36 No -d tivéngfsEhél B
s : Interviews. Regions-by:ado r Categories,

REGIONS

T oA

ADOPTER o N S T
CATEGORIES o . Central W?stern:' - Totals

Long term édopﬁer' ' : -
" (1 year +) - 2 (1) 2 ().

New adopter - ' -
(less than 1 year) . ! ' (ny . (1)

piscontinuer - 2 (1) (1)

‘Non-adopter 6 (3) 6 (3) (3) 18
Totals 12 - 2 - , " 36

-In.Tab1e 2;4; thE'Sampling plan is presented.and shows us

3£hat twelve prospective respoﬁdgnté were qhosen from éach
region, witﬁ four coming from each county within a regi&h.
The “interview sample was also stratified as to adopter cate-
gory: sixreach‘were chosénrfrom fhe,first three categories:

logg term adopter (greater than one year); short térm

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

ers. Adopter cateéories,were based On,infdrmation available
from DHIA. DHIA did not'haQé adopter category information
'fd'r more than one year pfevious to the date requested,
January 1; 1977. . 7

-VIDuring the personai interviews each respondent was
asked simply to talk at length aboutrhow he felt about DHIA
‘and thegreasonsbfor their particular attitudes. The cdnf'

cepts were recorded as thé} were’describediby the respondents.




The- 1nterv1ews were conducted to the PC¢ ft of redundancy.u

A content ana1y51s of the 1nterv1ewp reveals that of the
g

:many words and phrases that the dalrymen use to’ descrlbe

DHIA the llst was soon reduced to ‘twelve concepts., ‘To com- -

,plete this. llSt, the self-concept "you" and the target con—e
cept "DHIA Productlon testlng" were added to the twelve

original concepts, the complete list follows.

b 3

01 Accurate Information 08 Measuring Production
02 You : - 09 Necessary
03 Good : 10 Profit

04 Convenient 11 Inexpensive

05 Keeping Records 12 ' Computers

S% Culling ' : 13 Useful

07 Breeding - 14 DHIA Production Testing
These fourteen c0ncepts produce a 91 item pai¥-comparison
xrquestionnaire, n({n-1).
The criterionzpair chosen was Bairy Farming and Crop

'Farhing;‘the comparable distance was 100 units, i.e. Dairy
Farming “and Crop Farming are 100 units apart.' The ratlonal
for this crlterlon pair also resulted from the personal
1nterv1ews, many farmers pointed out that dairy farming and
crop farmlng were very dlfferent

Four s1gn1f1cant other queries (Haller and Woelfel,
1972 and 1975) were placed at the end of each 1977 question-

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

1nformatlon categorles chosen at the communlty level. The

o




rfonr'categories,are}' (l) farmlng 1n}general'=(2) herd pro—,c»

,”;mﬂﬁction; (3) keeplng récords, and (4) money and flnances.
V These sxgnlflcant other probes appear on all 1977 1nstru—d
ments only.
The demographic package was taken from Kucker (1970)
and includes items numbered 1-3, 5-9, 20, 21, 23, and 24
from page 114 and'items 1-3, 21 and 23 from page'lld.
These items are listed on the demdgraphic sheet of all
questlonnalres, page two (see Appendlx B). 1In the 1977
Arandom sample, l 796 Gallleo and 200 semantic dlfferentlal
¢1nstruments were Spllt four ways to reduce respondent fa-
tigue and to increase the response rate. The Galileo ques- .
tionnairesrare identified as Q—type 1-4 -and the semantic
differential questionnaires are 1dent1f1ed as Q type 5r8
The de51gnat10n of the questionnaires as to Q- type is only
for the convenlence of 1dent1f1cat10n. Therefore question-
'nalres de51gnated as Q- type 1, Q type 2, and Q-type 3, as
~well as Q- types«&- 6 and 7, each contaln 36 palr comparison
responses, while -Q- type 4 and Q—type 8 each contaln 41 items.
There were also 164 Galileo instruments mailed in the
‘Lansing and Grand Rapids areas, with the sample being drawn.
“from the respective teiephone books. Each dairyman 1n*the
areas llsted above was called and asked to filil out a ques-=
‘tlonnalre, those who responded positively were mailed an

instrument. After an 1nterva1 of two weeks had expired,

-each of the 164 dalrymen were -called back and asked if they




had recelved the 1nstrument, and 1f so;would they please
:‘flll out the questlonnalre and return 1t. Thls 1nstrument
was Spllt two ways, and de51gnated as Q-types 9 and 0; Q—Q
:;~type 9 contalned 59 pair-comparison - 1tems and Q—type 0 con—
Vtained 64 items. -
The flrst five palrs on all 1977 1nstruments 1nc1uded
the crlterlon pair followed by four practice items. The

questionnaire begins with item 6. Addltlonally, pair 13 -14,

useful ‘and DHIA,werelnadvertently not included on any 1977

instrument. o o 8-

-The:1978'questiohnaires were an improvement of'the :
1977 Q-types 9 and 0. These instruments were precoded for
keypunchiﬁg, and have the appropriate addressors in the ex-~
-treme left'hand,columns. The 1978 1nstruments were de51g-
nated as Q- type l and 2 and contain 64 and 67 pair -items,
respectively.

'

The main wave sample for 1977 was drawn from the 1976
‘llst of 7400 graae ‘A producers by DHIA and 1ncluded 1996
names and addressés printed on address labels. The 1978:

sample was 51m11arly drawn- and inclyded 2003 names and

e

addresses from the 1977 list of 7100 grade A producers in

‘Michigan. Table 2.5 presents- the malllng schedule for all

three samples. - = . i Co. : ’ -

The demographic data- were analyzed by the SPSs ver-
31on 7. O computer program. The Gallleo scale data were

analyzed by the Galileo version 3.95 computer program.

£
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' Tdble 2.5. Mailing Schedule for 11 Data Sets

CDATA SET I

\ GALILEO INSTRUMENTS .
' iob/qay for 8 days AfMarch 28, 1977 - Apiil 8, 1977
o+ ,'407day for'zz”days ' ‘April 11}'1977,- April 26, 1977 .
80/day for 1 day | April 27, 1977 - '
36/day for 1 day - Agril 28, 1977

-SEMANTIC DIFFERENTIAL INSTRUMENTS

40/day for 1 day . April 26, 1977

_80/day for 2 dayss April 27 & 28, 1977
1996 total ’

"DATA . SET II

GALILEO. INSTRUMENTS

LANSING AREA
45/day for 1 day
" “GRAND RAPIDS AREA
63/day for 1. day -

56/day for 1 day
164 total

- DATA SET IIT
' GALILEO INSTRUMENTS

&

10/day for 10 déys January 19; 1978 - Jahuary 31, 1978

20/day fdf795 days February 2, 1978 - June 16, 1978
2003 total i '




the author.ff

The Gallleo analy51s produced a prec1se and accurate

Timental map of the cognltlve space of Mlchlgan dalrymen s'

attitudes toward DHIA, as well- as a set of persua31ve mes-
rsages de51gned to reduce the heterophlly between the dalry-
men of Mlchlgan and the change agency, DHIA : Addltlonally,
the significant other data will allow the agency to channel-
persuasive messages through the opinion leaders cf the
community, as well as through the mass medla channels and
,1nterpersona1 typlcally used by the change agency, DHIA,

and ‘the Michigan Cooperative Extension Service.




CHAPTER IIT '
RESULTS

=

In Chapter I, the objective stated was to find a

practical solution to the low rate of diffusioh of DHIA by
designing persuasion'ﬁhich, if utilized, weuld function to
change,Michigan'dairymen's attitudes toward DHIA. 1In this
chapter the relevant flndlngs of the- Gallleo surveys and
their respectlve sample demographics and 51gn1f1cant other
data, taken from three samples of dalrymen over two yearsp
w1ll be presented

From February 14 through Febtuary 23, 1977, 29 non-
directive personal 1nterv1ews with representative members of
the population of Michigan dalrymen were conducted (for

:

sampllng data'see:Chapter IT). Respondents were asked to

,dlscuss in detail DHIA and thelr attltudes 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 Keeplng Records
02 Good o 05 Culllng

/03 cCconvenient ( Breeding




T

30

07 Measuring Production 10 finexpensive

08 >Necessary - ' 'll*VComputers”

09 Profit L 7 12 Useful .

i,

ce

This number of concepts, twelve, is conSJ.stent w1th past re-
Search experience 1n dlffuse toplc areas.

To - these twelve concepts were added the object, or

target concept DHIA Production Testlng and the self- —-concept

You whlch were included in a Gallleo type palr—comparison
questlonnalre (see Appendix B). The Galileo type queStion-
naire asked respondents .tg meéasure the distance between con-
cepts using the Gallleo scale,‘a simplé, but accurate and

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

,difference, or distance, between two concepts, the greater

the number reported by the respondent Palrs percelved as
identical (no dlfference) are assigned zeros. The question-
naires were administered by mail in three data sets.

‘

Table 3. l lists the major responses to the four sig-

nlflcant Other probes. ’Those responses which dld not con-"
stitute at least 10% of alil responses were eliminated from
' Table 3.1. ‘

These responses may be viewed as 1ndlcat1ve of those
who comprise the dalrymen s 1nformatlon networks for the
four areas 1n questlon. They therefore 1nd1cate the commun-
1cation channels through whlch some 1nterpersonal messagés

may be successfully transmltted to sthe dairymen. not’ present-

ly enrolled 1n any productlon testing program., These

A




—-—

(52) (34) (4 (23) (11)
4 22 21 ‘ 28 28

(18 (9 (9 : (10) () (12) (12)

55 39 8 ‘ .43 23
23 ) (3 (18) (10}

[N

3 9 22 10 76 . ‘ o ‘ 149

W 3T e @ @ 3 : (62

225 152 60 47 79 37 C70° 32 125 36 28 28 149
(94) (63) (25 (20) (33) (16) (29) (14) (53 (15 (12) - (12)(62)




32 | _Z!if
"51gﬁ1ficant others" are the most talked to, and should
prove to be 1mportant in persuadlng those dalrymen who are
recalc1trant towards DHIA to change their behav1or and
~ enroll 1n some sort of teStlng program.

t

The Gallleo and demographic responses of the 421 ‘com~.

Apleted 1nstruments were keypunched onto computer cards an&-
flnput into the Galileo ver31on 3.95 computer.program and the
SPSS version 7.0 computer program,“respectively. These an-
alyses may be found ln Appendix C, demographics, and.
Appendix C, Galileo. The analyses Yiiﬁded three primary re-
sults: (1) a precise and accurate dmap"'of'the wayéyichiganrr
dairymen perceive DHIA; (2) an accurate description'of the

demographic variables concerning those dairymen who respond-

ed; and (3) a number of alternative strategies for improving

the position of DHIA with Michigan dairymen. a

Perceptions of DHIA-

In‘Galileokstgdies'the attitudes toward any concept
are;measured'by therdistance between the aggregate self-
concept "you" and any other ooncept.r 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 cohcept. Therefore, groups with unfavorable atti-

tudes toward DHIA‘will report greater distances between

i themselves and DHIA, while &roups holding favorable attltudes

Aw1ll report smaller dlstances.;
RS
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A The dlstances measured between the self—concept, DHIA,,
i and all other concepts are presented in Table 3.2 for data
' sets'one,,two;and three. VRow one. of Table 3,2,presents the'
idistances between the "you"'and'all other concepts forvdata
set one; row two (parenthe51s) detalls the percent error ofi
measurement for the dlstances found 1n row one. Row three
presents the. dlstances between DHIA ,and all’ other conceptsak
,1n the space, whlle row four represents the concommltant
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 farminé is 100 units
apart." This was’ the criterion used by,therdairymen to
make the initial measurements(which appear hére in the ag-

gregate. - The next to the last entry in Table 3.2, row’one,

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

133 units, the iargest distance in‘data set one. This is-
greater than the distance between dairy farming'and crop
farmlng and is consldered to represent a strong negatlve
attitude toward computers by those,dairymen responding.
Indeed,isince the criterion;pairfcompares what is really two
differeni types‘of,farmingh,any distance greater than the
criterion distance of 100 units could be seen as perceived
‘by the dairy farmers as not relatedAtopdairy farming. -Thus,
all Michigan dairymen discern’the distance from'themselves

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

between 90 and 122 unlts) Rows f;ve through elght present
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.the same data for data set two, rows“nine through twelve

fhévdata in'data set three. i

Cohpa;ing columns two and twelve over time,-réédinq
doanard‘aéross rows, we distQér that while the distance
beﬁween "yoﬁ"_aﬁdr"DHIA" is decfeasiththe distangé bét&éen
"you" and,”computers"'is changing only'éiiéhtly. }The mbtion
obser;edrin~the space'between "you" and "DHIA" couid bé a re-
fleétidn of thé aifquion éampaign Qf~6ct6ber andrﬁqvembgr,
1977, conducted by DHIA, but not related to this research.

. There is the additional factor that approximgtély,2,400 of
Vthe 7,400 dairymen in Michigan producing-grade a milk~were 7
contacted inrthé spring of 1977 and asked. to reééond with

 their attitudes toward DHIA; i.e. given the above factor, DHIA
had been much discussed within the target population fofjthe
entire year preceding ﬁhe 1978 data colleétion. At the same
instant the distance'betweén "DHIAf and "computers" is almost

doubling, whilé,othe; distahces.remainfrelatively stable.

Nétite also the motion of the concept "profit" over the time
span of the three aAta sets. There was 1it£le, if any, real
_ improvement in the attitudesﬂéf dairymen toward the concépt
"cémputeré"; the distance remains large, and any perceived
change that séems' present may only resemble Brownian move-
ment in“the measured attitudes of the population, caused by
conflicting messages'about the concept. .
o Table73.3»bontains.theudistanées for the éategorieé _

. adopters, discontinuers, and non-adopters for the 1978
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Table 3.3. Self-Concept and DHIA Vector Lengths for 1978 Data, Split by Adopter Category, Percent
Error in Parentheses. ‘ . ‘ ‘ ‘ . . Co

51 49 57 40 55 ‘79

(16) -(13) (19 (16) A7 Q& (27 8 (22) (18) (32)°

181 114 107 g1 91 109 117 142 141 153 -+ 137. 107

(200 (31) (25 (371) (37) (46) . (45) (39) (40) (36) (41) (49)

41 53 45 32 37 %S 45 37 46 163 46"
(

) (44) (25) (32) "(36)
138 100 121, 93 101 7 63 111 100 10 79 79

20 an' as 2y @

(26) (39) (26) (62) (56) (38) (46) = (27)  (31) (47) (40)

40 50 45 41 34 30. 43 46 89 35

an a0 as an 1 (23 (13) (15) (11)
22 30 "3 18 24 27 20 26 28 . 3% 21

17D (14 13 1) 17 (200 (@27 (22) (26) (24)
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,data-—data set three (these dlstances appear ‘in Appendlx C
{1n thelr entlrety in the mean dlstance matrlx) Spéc1f1cal-.

ly, note should be taken of the dlstances between -DHIA and

all concepts across adopter categorles. Tth supports the

contentlon that the Galileo scale is based upon peoples'
"v1ew1ng those concepts w1th which they have experlence, or

have received" 1ncreased amounts of communlcatlon about,

belng closer to thémselves and to thelr own position, than

those things which are elther foreign or objects they have

received very little communlcatlon about

It was stated in Chapter I that the standard dev1atlon )

is a quantitative measure of heterophlly. Accordlngly,

Table 3 4 lists the vector lengths and their respectlve

standard dev1atlons 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 spec1f1c exceptlons being the vectors representing the
distances between "you" and "computers." This dlstance is
large for all categories, 1ncreas1ng in the categorles
"discontinuers" and "non-adopter." It should be.noted that
the self- —concept vectors for all adopter categorles, ex—,:
cepting "you" and "computers, " are'stable and exhibit a
degree'of homophily.A Yet, the vectors representlng DHIA
‘and all other concepts for the categorles dlscontlnuers and
non-adopters demonstrate a large degree@of heterophlf .-

H




Tabief:'\‘3.4.‘ Standard Deviation as a Measure of Hete‘mphilyh. Vector Iengths in Parentheses, 1978
v, ‘Dab'iSplitbyAdoptercategory o ‘ o ‘
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'Other concept vectors remaln stable and exhlblt hOmOphlllC‘ -
‘.relatlonshlps. Some exceptlons for the aggregate_I978 data

are "proflt” and "accurate 1nformat10n,ﬁ vector length 64 .

unlts ‘and S. D = 126, 1nexpen51ve" and: "accurate informatlon "

vector length 77 unlts and S. D = 108 Addltlonally, most

vectors relatlng computers and all other concepts (see mean

distance matrlx Appendlx C) exh1b1t a high degree_\r hetero—

phIly. Heterophlly is the status quo for DHIA 1n the aggre¥n

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

-Message Strategies

The Galileo mean”distances may be presented in a map,

but due- to the multidimensionality of the map, it is hlghly
complex and not like the common physical maps most of us are
accustomed to u51ng, e. g., road maps. Thus, the accompanylng
plots, maps, are phy51ca1 presentatlons of the data and will
only represent the first three prlnc1pa1 planes of the space
,,and . therefore, are. only approximate.. . Flgure 3.1, 3.2, 3.3,
7.and 3.4 represent the first three principal planes of data '
'sets one, two and three respectlvely. A perusal of these
maps will add to the comprehensibility - of the space and make -
the measurements more meaningful, ) A
The strategyjis to decrease the distance (in the map)
between the target and the self—concept, DHIA and you. ;hls
) requ1res mov1ng the concepts toward each ‘other in the space.

The Automatlc Message Generator (AMG) provldes a system to

,'sort ali’ p0551b1e comblnatlons of concepts in the space,







FIGURE 3.1. The Piot, or map,

for the 1978 Data, Data Set. Three. (see page 45 for
concept list) . ' : s :

of the First Three Principal Planes -
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taken one,,two, three and four at a tlme, to find those,
. meSSages, comblnatlons of concepts in the map, thatrwi11~move
DHIA toward the concept you 1n tke space. A i
Table 3.5 l;sts the best one, two and three concept

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

“generated but dld not produce any results whlch were superi-.

or to the best three—concept messages and S0 were not listed:

This has been the experlence of many researchers on dlffuse

topic areas. By reading through the table from left to

right it may be seen how the messages' strategies have
’ A

changed over timg.

When two concept messages are con51dered the best
message for 1978 data is "accurate information“ and "con-
venient" whlch could theoretically reduce the distance” from
68 units to 29 units. Yet, here we flnd that all best
messages include the'concept "accurate information" and the
dlstances are all 81m11ar. These two—concept messages all
represent very. g;og strategies.

Now con51der the three- -concept messages.' Again the
concept "accurate 1nformatlon" is 1nc1udedrin all the best
three-concept messages{ Within the‘three—concept messages,
ltwo are best for'the 1978 data: (1) accurate information,
’convenlent and proft- (2) accurate information,.inerpensive
and . useful. Both these messages are excellent messages and
would be _capable of greatly improving the attitudes of

Mlchlgan dalrymen toward DHIA, reducing the theoretical




s |
distance from 68 ‘units to 23 units (Table 3 5) As may be'

gleaned from Table 3.5, there are 51x three-concept messages
which are better than any of the one- or two—concept'

messages generated

ConceptAList'for'Ihterpreting

. Figures'and Tables

ACCURATE INFORMATION - ACC INFO
YOU - You

GOOD - GooD

'CONVENIENT - CONV

KEEPING RECORDS - KEP REC
CULLING - CuL

BREEDING - BREE

MEASURING PRODUCTION ~ MEAS PROD
NECESSARY - NEC

“PROFIT - PROFIT

INEXPENSIVE ~ INEX

COMPUTERS - CMPTRS

USEFUL -USFL ]

DHIA PRODUCTION TESTING - DHIA




Table 3.5. Best Messages for Data Set 1, Data Set 2 and Data Set 3

‘ DATA SET 1 ‘ . . DATASET 2 . DATA SET 3
\MESSAGE . CONCEPT - OUTCOME CONCEPT ~ OUTCOME MESSAGE ~ CONCEPT  OUTCOME

| L o CONCEPT MESSAGES |
5' Keepinhg records 17 wmits | 6 Culling 25 units . Useful . -37  wits
8 Measuring production 12 wits =~ 13 ,fpsefui | 19 wits 3 Good . . 40.3 wnits
” | Culling  40.7 units l
Meas prod  40.8 wnits

R Necessary - 40.9 wits: :

'} TWO CONCEPT MESSAGES |
3- 4 Good-Conv 4~ 6 Conv=Cull . 13'wits = 1- 4 Acc info-Conv 29 |

4~ 5 Conv-Keep rec - 6-13 Cul-Usfl . 12 units Acc info-
‘ " Profit .30

4-10 Acc info-Profit 5-13 Kep rec-Usfl 16 units ' Acc info-Tndex 32

4-11 Conv-TInex Acc info-Usfl. 32




r

Table 3.5 (cont'd.)

DATA SET 1 DATA SET 2 ‘ DATA SET 3

J MESSAGE CONCEPT ~ OUTOOME  MESSAGE CONCEPT OUTCOME MESSAGE CONCEPT

| THREE CONCEPT MESSAGES | -
‘ | ‘ .
Acc info-Good 5 umits 4~ 6- 9 Conv-Cull-Nec 4 units  1- 4~10 Acc info-
~ .Conv : o ‘ . Conv-Profit. 23 units
Acc info-Conv- 1- Acc info-Conv- 1-11~13 Acc info- '

" Kep rec Bree 6 wits Inex-Usfl 23 unifs ‘
Acc info-Meas ' ‘ Good-Meas prod~ 1-10-13 Acc info- ‘ o
prod-Inex ‘ ‘ Inex 6 units ’ Profit-Usfl 26 units f,
Kep rec—-Meas Good-Conv-Meas 8 units‘ 1- 4=11 Acc -info- ‘
prod-Inex ‘ ‘ ‘ : Conv-Inex ~ 26 units . =

Kep rec-Profit- - Oonv—Nec—Usfl 12 unlts 1- 7-11 Acc‘i,nfo- s : ‘
Inex o ‘ ‘ ' . " Bree-Inex - 27 units - -
Acc info-Conv- . : | ‘ ‘
Profit 13 units 1-10-11 Acc info- - - S
e . -Profit-Inex 27 wnits'
Conv-Profit- 1- 4- 7. Acc info- . ‘,
Usfl - 15 units © Conv-Bree 29 units -




CHAPTER IV

DISCUSSION

‘These analyses show that DHIA is in a difficult,pQSi-
,tlon within the two groups, dlscontlnuers and non-adopters.
Whlle adopters see DHIA as close to thelr own p051tlon, they
see computers as very far from themselves. It seems that
much of the dlssatlsfactlon with DHIA is tied to the com-
puterlzatlon of the record-keeplng dev1ce. This study, and
pPrevious research by Houghaboom and'Kucker, suggests that-
the reason for thls dlssatlsfactlon is a lack of the dalry—
men's underatandlng of exactly what 1nformatlon 1s avariable
from the computerlzed print-out they receive as a result
of enrolllng 1n the testlng brogram. The impersoﬁalr even
1nt1m1dating, appearance of a computer prlnt—out to an
71nd1v1dual who h;emrever seen a prlnt—out before, or has
never had the prlnt-out explained in detail, could in and -
of itself be a strong barrier to adoption. as ‘discussed in
Chapter i prev1ous research has shown that the computerlzedr
results of. the test ha caused many farmers to dlscontlnue
enrollment in DHIA rograms.

Much of the dissatisfaction with DHIA seems to stem

from concerns with accurate 1nformat10n and convenience.

If the 1nformatlon is in a form which is 1nconven1ent,
' 48 '
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éonfusing or ihcomprehensiblel then qnyréeriesAoffmeSSagés

'whichlattemptérto*convihée dairymen that the opposite is

true will only prove to further entreench the élready néga—'

tive attitudes held toward DHIA.
Since economic factors:freqﬁenfly turned up; i.e. the"

concééts profit and inexpensive, these concepts weré iﬁ-; 7
'ciuded,in most of the best three éonqept.messages. The

hard facts of dding’buéiness in a highly competitive market

demands that any innovétion which’ﬁay’be adoptedrbé profit-
7 able énd/or inexpensive. Tﬂese two concepts-afervery' .
similar in light of the impact of an inﬁbvation upon a small
business. This is sé much the case that an innovation that
pregents?itself td the operator, if not comprehensible in the
short term{ will not Ee adopted in gle'lohg<térm. :
An advertising prospectus was presented to Meadoﬁs and

DHIA in the spring of 1978. The prospectus included two

taped radio editbrigis} threé advertisements, six print

éditorials, diréct ﬁail brpchures and milk check stuffers
(broéhures); 7

While many other conéiderations not within the‘scope
of this research mustlenter the agehcy's final decision, the
data collecteg in this research indicate'that in addition -
‘to the perSuaéiVe messages in the advertising proséectus
a#ove, the best strategy whicq comes out of the findings has

3

three requirements. (1) Either theicomputer,print—oﬁt must
- ?

be changed in some way to make it more personal; (2) an
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"extens1ve educational campaign needs to be 1n1t1ated to

'jeducate the dairymen of Michigan«as to how the 1nformation'
on the prlnt-out can be used and what additional informa-
‘tion may be gleaned from a perusal of the data available.
“and (3) an exten51ye 1nterpersonal and media cgmpaign
should be launched, to alért MiChigan dairymen of the ef-

forts and resultsrof the efforts te make DHIA more convenient

and profitable, and to provide the dairymen with the ac-

: curate information that is required for the successful
Voperation of .his tarm. 7

'Furthermpre, since the record keeping innevation must
be computerized for the processing-of'lafge amounts of re-
dundant 1nformation, 1t may be necessary to generate mes-
sages to reduce the distance or amount of heterophlly,
between the dairymen of Michigan and computers.

As analy51s of the 51gn1f1cant other data 1ndicates a
further recommendation of. 1nform1ng local bank - loan officers;
if not bank pteeidents, of: the obvious economic advantages
of enrollment inVDHIA. The above strategies should increase
en;oliment inVDHIA, by decreasing heterophily between DHIA
and Michiganis dairymen. The three reqnirementsAoutlined
" in Chapter I have'been met; to find arpractical solution to
the heterophilicrrelationship, identify opinion leaders,
and as a result of the above two resolutions increase the

grate of adoption of DHIA.




It is also recommended that h _a measurements be

i‘taken of the dalrymen s attltudes towardrthe 1nnovatlon,

concurrently and follow1ng any campalgn to attract new
~adopters. Thls should be accompllshed with two- goals 1n
mind: (l) to add to ‘the body of knowledge belng accumulated
Aof how soc1a1 and sub-cultural groups. respond to communlca—
tion regardlng any 1nnovat10n, and (2) to be able to dlscern
any changes in the attltudes of Michigan dairymen toward
‘DHIA and the subsequent change in message strategies which
would result in the'continued increase of adoption:oftthis
important innovation. Such an effort as -outlined -above

will have an almost guaranteed llkellhood of success at

this time.

Finally, as to further research, 1this researcher
r,feels it 1s 1mperat1ve to continue thé Galileo type metric
mult1d1mens1onal scaling research in the area of Amerlcan
agrlculture, as the most feasible way of collectlng data on
diffusing agr1cultural innovations t6<the, “American, farmlng
:community. Any tool which enables a greater amount of pro-
ductlon w1th a reduced energy input will tend toward a

better situation for the farmer and the ‘consumer.

£




APPENDIX A: THE PRODUCT

1-A The BARN SHEET (data received by
the dairyman from DHIA) for the
M.S.U. Kellogg Guernsey herd




|

SRS DR

QI
1LY

B TTT T LT T

R

R

z6290vz

t
'

1921pot

3-8
a$-5f-4-4

K]
&

.
.
i
£9
4

33
5]

ii:
-
"

'
.

H]

-

!
;-

-

£

LS.

§

4

+

CHCN

.,Snsn
letiieez

€112992
1992

wyv4 990773% ¥ A ) ’ 7 1 O NI
el *

$GR0I MO INCONS had - Z‘nv.s-s_ inG
NSO .. ik _& st ~.§_.L__H,,,‘g..,g,,u.‘

14AD aLe) 10 M0 vaey




APPENDIX B: - QUESTIONNAIRES

A- 1977 Galileo Questionnaire
(complete with cover letter)

B~ 1977 Semantic Differential Questionnaire

(cover letter same as A above)

C- 1978 Galileo Questionnaire
) (complete with cover letter)
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COOPERAT]VE EXTENSION SERVICE
Sncmican STATE UNIVERSITY and o
LS. DEPARTMENT OF AGRICULTURE COOPERATING

DIPARTMENT OF DAIRY SCIEV - - EAST LANSING MICHIGA.\'V,' 48814

March 25, 1377,

Dear Sir:

The Departvﬂent of Dairy Science at Michigan State 'Un'iversity spends most of its
research time investigating methods of improving profit on the dairy farm. When
useful information is found it must be brought to you for application..

A major problen for us has been to communicate with y&u. To improve our system of

communication we have enlisted the help of other departmernits on the campus. The en-
closed questionnaire is pPart 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 ybdu. -

Sincerely,
Clinton E. Meadows
Extension Specialist

CEM/1b
Enc.r




March 22 -

What is your age?

- Are you married? )

What wasrthe lfastrvye'ar of school you completed?
Fow many years have Yﬂ been farming® 7
How many years have You been dairy farming?

Did you grov up on a ‘dairy.fam?’ -

Have you always farmed in Michigan?

What is the total mumber of acres you operate?
Hovw do"rryou market your milk®

What percent of your labor is hired? "

How viould you describe )’oui dairy-operation?
Circle those which suit your operaticn.

that was ;he'approximate'average production per
cow last year in pomds of mill?

How many cows do you milk?
Has’ your herd evet been on test?

Is your herd on a miﬁ—test progran now?

Vhich testing program are You now enrolled i
Circle one. - ] '

How long has your herd Leen on test?

Have you always been on the present form of
testing?

. /{’.w7 5 ),'z/,»/u,,,;
Ciinfon E, Tleadows
Extenslp'n Specialist

Grade "A" -

Grade 'B"

—

Stanchion bamn

Stanchion § free stalls
Stanchion § loose housing
Stanchion § parlor
Parlor § free stalls
Parlor § loose housing

DHIA

DI:IR

Gvner sampler
Tri-monthly testing
Private test




- We- wouild 11ke you to g:ve us inion- about some ideas related to dairy.
ing. You ean help by arin; ?.hese ideas to eat:h othe :
: or far art ;he Y are.” %r examle, jwe might ask, 3
.eTop axmm§"" _You could answer with a mumbe §
v f ditferent, you would write a m‘;_arrlljx‘lmer. If they are. very similar, you would
wnte a small number. - _If they are aEnucal you-would write” ZETo (no- dlfference)

To help you judge how large the d1fferences are, we '11 say.that the amount of .
difference btJatween '—%'mmg ‘and c faming ‘is 100 l);mts. Try 9 keep this
en” comp. er pairs of words: i If two words. -are
rop’farming and dauy farming, write a number.larger than 100..
ey are twice as far apart, write 200, and so on. YOU MAY WRI NY NUEBER
YOU I-MT Remer_‘Ej er, there are rio wrong ar answers, only your gim C

. How far apart are. DATRY FARMING and. CROP FARGIING? 109 __wnits
- How far apart are the 'EXTEISION SERVICE and MICHIGAN STATE u.? . umits.
How far apart are the EXTENSION SER\ ICE and YOU? L wmits
How far apart are MICHIGANY STATE UNTVERSITY and You? units
How far.apart are the AVERAGE Fax ER and YOU? ) __units,
How far apart are ACCURATE " INFORVATION and You? - - ._units

How far g are GOOP and YCU?
How far ay are COMVENIEST and YOU?
How far . are KEETING RECORDS and YOU?
. . How far apart are CULLIZG and YOU?
" How far 't arc BREEDING and YOU?
- How far ap: are ?E'\SURNC PRODUCTION and YOU?

-

How far apart are n'ECI‘S SARY and YOU?

How far apart are PROFIT ‘and YOU% .

How far apart are INEXPR: SIVE and YOU?

How far apart are- CG PUTERS and YOU?

How far apart are USET and YOU?

low_far apa:'t are DHIA P‘lODUCl‘IO.\l TESTING SERVICE
‘and YOU?




QTyper 1

19, Howfar apart are ACCURATE INFORMATION and GOOD? units -

- 20. ‘How far apart are ACCURATE INFORMATION and CONVENIENCE? o ‘tmits
21. How far apart are ACCURATE INFORMATION and KEEPING RECORDS? —___units
22. How far apart are ACCURATE INFORMATION and CULLING? ___ units

- 23. Holf far apart are ACCURATE INFORMATION and BREEDING? \ wnits
24.  How far-apart are ACCURATE INFORMATION and MEASURING PRODUCTION? —imits .

-

How far apart are ACCURATE INFORMATION and NECESSARY?
« How far apart are ACCURATE INFORMATION and PROFIT?
" How far apart are ACCURATE INFOR'IATION and INEXPENSIVE?
‘How far apart are ACCURATE INFORMATION and COMPUTERS?
How far apart are ACCURATE INFORMATION and USEFUL?
How far apart are ACCURATE IMNFORMATION and DHIA PRODUCTION
 TESTING SERVICE? o

How far apart are GOOD and CONVEXIRNCE? ____lmits
How far apart are GOOD and KEEPING RECORDS? ) . units -
How far apart are GOOD and CULLING? ) . units
How far apart are GOOD and BREEDING? : . units
How far-apart are GOOp and HEASURING PRODUCTION? ) ¢ . lnits
How-far apart are GOOD and NECLSSARY? _ units -

Who do you USUALLY SPEAK WITH vhen you need INFORMATION ABOUT FARMING?
Name § Address ) ) )

Who do you USUALLY SPEAK WITH when you need INFOR:ATION ABOUT HERD PRODUCTION?

vio do you iJSUALLY SPEA %ITH when you need L{FON ATION ABOUT KEEPING RECORDS?

940. Who do you USUALLY SPEAL WITH when you need INFORMATION ABOUT MOXEY § FINANCES? .




i

QType 2

19. How far apart are GOOp and PROFIT? ,
20." How far apart are GOOD-and INEXPENSIVE?

21." -How far apart are GOOD and COMPUTERS? - .

22, How far apart are GOOD and USERUL? - . '
23 How far apart are ‘GOOD and DHIA PRODUCTION TESTING SERVICE?
24. How far apart are CONVENIENCE and KEEPING RECORDS?

How far apart are CONVENIENCE and CULLING?
- How far apart are CONVENIENCE and BREEDING?
How far apart are CONVENIENCE and MEASURING PRODUCTION?
How far apart are CONVENIENCE and NECESSARY? :
How far apart are CONVENIENCE and PROFIT?
How far apart are CONVENIENCE and INENPENSIVE?

¥

How far apart are CONVENIENCE and CO:PUTERS?

How far apart are CONVENIENCE and USEFJL? o .
How far apart are CONVEIIERCE and DIIA PRODUCTION TESTING SERVICE? -
How far apart are KEEPING RECORDS and CULLING?

How far apart aye KEEPING RECORDS-and BREEDING?

How far apart are KEEPING RECORDS and MEASURING PRODUCTION?

l‘.;ho do you USUALLY SPEAX VITH when you need IEJFOR}-%-\TION'ABOUT FARMING?
Hame & Address : : . . '

=

¥ho do you USUALLY SPEAK WITH when you need INFORMATION ABOUT HERD PRODUCTION?

Who do you USUALLY SPFAX WITH when you need - INFORMATION ABCUT KEEPING RECORDS?

8. ¥ho do you USUALLY SPEAK WITH when you need INFORATION ABOUT MOMNEY § FINANCE?




’ QTypé 3

19.

‘20,
21,
22.
23,
24,

Hm\ far apart

How far apart.

How far apart
How far apart
How far-apart
How far apart
SERVICE? .

How far apart
How far apart
How far apart
liow far apart
How far apart
How far apart

far apart
far apart
far anart
far apart
far apart

low
How
How
How
How

How far apart-

Who do you USUALLY
Neme § Address

~ ¢

are KEEPING RECORDS and NECESSARY’

are KEEPING RECORDS and PROFIT?

are KEEPING RECORDS and INEXPENSIVE?.

are KEEPING RECORDS and COMPUTERS? -

are KEEPING RECORDS and USEFUL? - -

are KEEPING RECORDS and DHIA PROIUCI‘IO\‘ TESTING

are CULLING and BREEDING?

are CULLING -and MEASURING PROIVCT IOR.
are. CULLING and NECESSARY? -

are CULLING and PROFIT?

are CULLING and INEXPEISIVE?

are CULLING and COMPUTERS?

are CULLING and USEFUL?

are CULLING and DHIA PRODUCTION TESTING SERVICE?
are BREEDING and MEASURLNG. PRODUCTION?

are BREEDING. and NECESSARY?

are BREEDING and PROFIT?

are BREEDING and INEXPENSIVE?

SPEAK WITH when you Wd INFORMATION ABOUT FARMING?

- tho do you USUALLY SPEAK WITH when you need INFOR: !ATION ABCUI' HERD PRODUCTION?

40.

¥ho do you USUALLY SPEAX WITH when you need INFORMATION ABOUT KEEPING RECORDS?

¥ho do you USUALLY SPEAK WITH when you rieed INFOR'ATION ABOUT MONEY G'VFIN;ANCE?




- QType &4 o - - .
: How far apart are BREEDING and COMPUTERS? o . wmits
- How far apart are BREEDING and USEFUL? ., = - . umits
‘How far apart are BREEDING and DHIA PRODUCTION TESTING SERVICE? - —__imits.

How farapart are MEASURING PRODUCTION and NECESSARY? T _units

How far apart are MEASURING PRODUCTION and PROFIT? ° - . - ——mits

How far apart are MEASURING PRODUCTION and INEXPENSIVE? - - — . Umits

How far apart are MEASURING PRONUCTION and COMPUTERS? . : inits
How far apart are MEASURING PRODUCTION and USEFUL? ) .. _wmits
How far apart are MEASURING PRODUCTION and DHIA PRODUCTION TESTING .
. SERVICE? R . o - S units
How far apart are NECESSARY and PROFIT? . - T umits
How far apart are NECESSARY and INEXPENSIVE? : s its
How far apart are NECESSARY and COMPUTERS? - ' —— umits

How far apart are NECESSARY and USEFUL? R —units
How far apart are NECESSARY and DIHIA TRODUCTION TESTING SERVICE? . _umits
How far apart are PROFIT and INEXPENSIVE? — - wmits
How far ‘apart are PROFIT and COMPUTERS? S — lmits
- How far apart are PROFIT and USEFUL?. ’ - lmits
“How far apart are PROFIT and DHIA PRODUCTION TESTING SERVICE? - — __wnits

_How. far apart are INXPENSIVE -and COHPUTERS? © ____wits
How far apart are. INEXPENSIVE and USEFUL? i _-units

How far apart are INEXPRNSIVE and DHIA PRODUCTION TESTING SERVICE? ____ units

- How far apart are COFUTERS and USEFLL? ] . —tmits
" How far apart are CQPUTERS and DHIA PRODUCTION TESTING SERVICE? _____ umits>

tho do you USll‘\.LLYl SPEAK WITH when you need INFORMATION ABOUT FARMING?
Name § Address : :

- Who do you USUALLY SPEAK WITH when you need. INFORMATION ABOUT HERD PRODUCTION?

Who do you USUALLEY SPEAK WITH when yourneed IKFORMATION ABOUT ICEEPI.»\'G'RECORDS?

W¥ho-do you USUALLY SPEAK WITH when you need INFORMATION ABOUT MONEY § FINANCES?
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~ What is your age?

Are you married?

What was the last year of séhoolr you completed?

Fow many 'years have You been faming?,*~

How many years have '@ been dairy farming?

3id you grov-up on a-dairy famm?

Have you always farmed in Michigan?

Yhat is the total mumber of acres you operate?

How do you market vour milk? Grade "A" Grade "B"

What percent of your laber is hired?

How would you describe your dziry operation? .
Circle those which suit your operatien., « - Stanchion barn
- . Stanchion § free stalls
- . Stanchion § loose housi.ng(—,-
. Stanchion § parlor
- Parlor § free stalls
- Parlor § loose housing

_vhat was the apnroxinate average procuction per ®
cow last year in pounds of mill?

How many cows do you milk?

Has your herd ever-been on test?

‘Is your herd on a millk test: progran now?

thich testing program are You now enrolled in?

Circle one. 1
2. DN

3. . (smer sarpler

4. Tri-monthly testing

5.- Private test

How leaz has your herd Leen on test?

Have you alwars been on the present fom: of
testing?
A

A3

/N Dritopea, -
Clinton E. Teadows -
Extension Specialist




.- 2 e A . - .
We ‘would like igh,eoT§1Ve U8 your opinion about somé ideas related to Dairy - B
faroing, You can help by .comparing these. ideas 40 each other.to tell how different .
or similar they-are«For ewample, we micht ask, "Hpw diffeérent, or simila ybare
Datry Farming and Crop Farning?” If the tuo ideas are very @ifferent then you
could check or I ¢ e.space to the extreme richt, if they are very similar check
the space-at the extréme left. If they are between very similar or very diffeevent -
check the approptiate spacs. .The example.is.below. ' . - AR S

CROP FARIING AND DAIRY FRANTIG - - / A A A | /I x_/
i ’ o very similar

. EXTE)ISIOI! SERVICE AND MICHIGA: STATE u.? / /V /-

. LYTENSION SERVICE AND You?
.. .
- HICHIGANT STATE WIIVERSITY AiD YOU?
AVERAGL TATITR ARD YOU?
ACCURATE I FOLUATION AR Y0U?
.+ GOOD A5 YoU?
CCLVERIEIT, AD YOU? -

REZPIS RLCORDS AD YOU?

» CULLIGG AND YOu?

10. BRETDIG AD YOU?
1. IEASU}'FI:!G froucrron D You?
12, [IZCESSATY A™D VYOU?

SN Pf.@ur .&:) vou?

14, LEXFESTIVE AUD YoU?

15, COPUTLES AUD YOU?

16, USLFUL A'D You?

'DHIA PRODUCTION _TESTING-SERVICE AND

You? 7 .

very similar

/ / /

- very-similar

-/

/ .
very similar

/ / /-

* very sicila

/1 /

ver similar

/

very similar

I/ 1

very similar

1 /

very similar

/

very sinilar

-

Iy

very sinilar

I_I_ 1

very s;mild;_

i/ / /

very similar
I__I__I___
vary similar

I_/_ 1 1

very sinilar

/__/ /
very similar

7

very similar - -

-

/

I

. very ddfferent

I d 1

very gifferent

A | /-
very different
Il I
very different -
/I___ I
very different

/
_very different

/ / A
very different
/

very different

N Y S

very different

/ i1/

very different

A Y A

very different

/ / I/

very different

A A A

very different

/ / /
very different

/I~
= very different

I/ /

very different




QTPE 5. T

k8. ACCURATE IZFORUATION AND GOOD? d__ 1 A A A

- - VE gimilar . very different
19, ACCURATE INFORMATION AND VCOZWEI‘JIEIZVCE?" / / / / /I 1 -1 /

very similar very different .

- 20. ACCURATE I‘!FOR}IATION AND kEEPING / / / N S S ) /
RECORDS? : very similar very different

ACCURATE INFORMATION AMD CULLING? I/t 4 4 ¢

very similar - - very different

ACCUFATE IN?ORMATIOI! AND BREEDING? / 7 /- /11 /
i very similar very different -

ACCURATE IKPCR}AIICN AND MEASURING I__ /11 / I /
PRODUCTIC? - ot - very similar ’ very different

24, ACCURATE IHFOR.‘!ATION AND NECESSARY? / /-1 / / / /
very sinilar very different

ACCURATE INFORIATION AND PROFIT? / I/ ' '
: very similar T very diffgrent

- ACCURATE INFORMATION AND INEXPENSIVE? I/ /_ /. /
i very similar very different
- co- s
ACCURATE I:NFORMATION AED COMPUTERS? / / / / / / /‘A
- ' : ’ very simiiar very different .
ACCURATE IZ"FORHATIOI\' AND USEFUL? /- / / / / /.- /
o ' very similar very different

ACCURATL I.(FOR:J\TIO‘# AND DHIA PRODVC- /. /" ./ - / /7
TION TESTING SERVICE? very similar - "very different

0. GOOD AXD. CONVENIINCE? / /7 ) /. 1/ /
: IR _ very similar - . very different
GOOD 4D KEEFING RECORDS? VY A A /7
' ’ very similar very different

GOOD AND CULLING? I
G0GD A:D BRELDING?

GOOD AD :EASURINC PRODUCTIO::?
' very different

GO0D AND NECLSSARY? 7/ /1 :
very similar very different




Qmvre 6
TS
20
a1,
22,
23.

2
25
26

. COIVENIENCE

+ CONVENIENCE

_GooD A.’D PROFIT

GOOD_ARD IHEXPEHSIVE

GOOD AND COMPUTERS

GOOD AHDVUSEFUL

GOCD AND DHIA PROD

SERVICE

CONVENIENCE A'D
co:w&\'zzx:c}: AND
CONVENILIICE A.'D
COSVENIEJCE AlD
CONVENIEI:CE AND
COXVENIENCE AND

AYD

CONVENILICE AND

COIVEITENCE Ain
TESTIIG SERVICE

KELPL..c RLCORTS

KEEPII: RECORDS

'KEEPI-G RECGRBS

PRODLCTIOJ

Aip

KEEPING RECORDS.

cuiLne

BREEDLIG

{.I..ASLPI“'G PRODUCTION Y A /

RECESSARY
PROFIT
INEYPENSTVE
COMPUTERS
vszFrL

DuIA PRODUCT}QH

KD CULLENG
AID BRLEDLIG

AD MEASURING

UCTIOW TE‘TI“G

very . -
similar ER
/

'iry similar

|1 .

very similar

S A
very sinilat

SR ) /
very s¢milar'
A /

very ‘sinilar

very siﬁilar
A
very similar

I/

very siniiar

very similar

—_ 1
very similar °

very similar
— /
very sinilar
—d 11
very sim‘;ar
A
e—/ sinilar
—_—d_
very similar. .
A
very aicilar
AR
very similar . !
/ / /

P

. very
different
A

vvty:differentr"

I/ !

very:-different - -
. /-

/ A
very different
A1 _
very-different
d_ St

very different
/

very different
I I/

very different. -
S A |

‘very different
KR4

very different
1./ /

- very different

/ / /
very different
AR A |
very different
A A |
very different
I/
very different”
l-_ 1 7

! very different -
/ /-7

verv different

/ I /-

very different
/

-




R -3

5
- 56,
57.
t

58.

Q TYPE 8 -
YPE

BREEDING AND COMPUTERS
BREEDING AND USEFUL

BREEDING AND DHIA PRODUCTION
TESTING SERVICE -

MEASURING PRODUCTION AND WEC-

'ESSARY

59.
60.
61.

HMEASURING PRODUCTION AND PROFIT

o~

very similar - -
AN

very,diqilgr

very gimilar

/-

/

-

very'aimilér

ve}y limilarv

Very:aimilar

MEASURING PRODUCTION AND INEXPENSIVE /

MEASURING i’ROﬁUC’l‘ION, AID COMPUTERS /

MEASURING PRODUCTION Ai'D USEFUL

MEASURING PRODUCTION AID DHIA
PRODUCTION TESTING SERVICE

84, NECESSARY AND PROFIT

NECESSARY AND INEXPENSIVE

VECESSARY AND COMPUTERS

- NECESSARY AND USEFUL

NECESSARY AND DHIA PRODUCTION
TESTIANG SERVICE o

PROFIT AND INEXPENSIVE

70. ‘PROFIT AND COMPUTERS

71.
72.

73.
74.
75.

76.
77.

PROFIT AND USEFUL

PROFIT AND DHIA PRODUCTION
TESTING SERVICE

IHEXPENSIVE AND COMPUTERS
INEXPENSIVE AND USEFUL

INEXPENSIVE AND DHIA PRODUCTION
TESTING SERVICE :

‘QOMPUTERS. AND USEFUL )

COMPUTERS AMD DHIA PRODUCTION
TESTING SERVICE

.

very similar -

: -

" fvery/digférent/
- very diffe:en;

—

. ;Ety differeht

very different .';

I__f___ 1.

/

vé;y,qiffﬁrent/

Every different

very similar

/ /
- very simila
/ /

very similar’
/ /
very similar -

—

very similar
/1

very gimilar
/ /

very similar
/_

very-aimilar
/ /

very similar
/

very
: / /

—

very similar
Ty

very siwmilar

very sioilar
/

very similar

very similar
/

/___1

very diffe:gui

!

very different
- /

very different




omeE7 R
‘37, kﬁé?xnélasconns AYD NECESSARY
38. KEEPTNG ‘RECORDS AND PROFIT

39,

KEEPING RECORDS AND INEXPENSIVE
40. REEPING RECORDS AWD COMPUTERS
41. REEPING RECORDS AND USEFUL

KEEPING RECORDS
TESTING

42,

43. CULLI*G A BREEDI::S

44. CULLIZG AND 1EASURIAG PRODUCTIGH

45;'CULLI?G A RECCSSARY

46. CULLING ASD PROFIT -

- 47. CULLIXG A'm INEXPE:NSIVE

1 .
46. CULLIIG AYD COMPUTERS

49. CULLLG AWD USEFTL

CULLLG AND DRIA PRODUCTIOF TEST-

ING SERVICE

50.

51.VBREEDI”” AD HEASURING PRODLCTION

52. BELLDILG AND NLCESSARY
BREEDING AiD PRCTIT

BRELPING AMD INEX PunSI\E

AND DHIA PRODUCTION

very similar
/ .

very similar
Y

. S
very similar{

AR Y
very similar -
WA B
very “similar
—_—
very similar
)

very similar

\

very sim‘lar

\

_
yery sinilar

\

very similar

\

e'y sinilar

\

vety similar

~

very simi‘ar'

\

very similat

/

~

very si ilar -

very similar
/_

very similar

very siﬁiiar

/

-

very different

'vgry-difieiqny.

S Y

y véty different

. /

/

/- /
veriidifferen;
/

—

/

very diffeéen;

very different

./
-/

very differen:

\

1
very diffetent

A
)

\

vefy different

/

\

very diffetent

7
/
.,
/

./
/
A

/

/I
I

\

very different

\

!
very different

A
/I

\

I
very different

\

I
very different
-

-

~

/

very different

AN
very different

SR 4

!
.
!
S

very differeat

I

/

very different

/




41. Who do you USUALLY SPEAK WITH vhen you rieed INFORMATION ABOUT FARNING?
Name & address™ - ) : A s S

42, Who do  you USUALLY SPEAR WITH vhen you needINFORATION AEOUTHERD PRODUCTION?

43.Who do you USALLY SPEARK WITH when you need INFOIMATION ABOUT REEPLG RECORDS?

44, Who do You USUALLY SPEAK WITH when you need ;Ii‘]FOPMION ABOUT MCKEY & FI‘SANCES:

-




'COOPERATIVE EXTENSION SERVICE
MICHIGAN STATE UNIVERSITY and o
US. DEPARTMENT OF AGRICULTURE COOPERATING -

Dear. Sir:

DI PARTMENT OF DAWY SCIENCE ) ) ' - EAST LANSING * MICHIGAN -+ 48824

* December i, 1977

The ‘Department of Dairy Science at Michigan State University spends most of its
research time investigating methods -of improving profit on the' dairy farm.- When
useful ihformation is found it must. be brought to you for application.

A major pi'oblem for us has been to communicate with yo;fxx. Jo 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. Meadows '

’ ExtensioR ‘$Pecialist

CEM/1b
Enc.




Today's Date

VHha:t "is your age?

Are you max-i-ied?

What was ;the last year of school you wmprl,eted'?

How many years have You been farming?

How many years have You been dairy farming?

Did you grow up on a dairy farm?

Have you always farmed in Michigan?

What is the' total number of acres you operate? -

How do you market your milk? Grade "A" Grade "B"

What percent of your labor is hired? - N

"How would you describe your dairy operation?
Circle those which suit your operation. ‘Stanchion barm
Stanchion £ free stalls
Stanchion § loose housing
Stanchion & parlor-
" Parlor & free stalls
" Parlor & loose housing

What was the approximate average produétion
per cow last year in pounds of milk? :

How many cows do you milk?

Has your herd ever been on test?

Is your herd Qn 8 milk test program now?

Which testing program are you now enrolled X
in? Circle one. DHIA
DHIR

‘Owner sampler

Tri-mornthly testing

. . ’ - Private test

Horwrlorgg'has your herd been on teét?

Have you always been on the present form
of testirg? . -




INSTRUCTIONS
-

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

farming. You can help by comparing these ideas to each other to tell how

differentr or far apart they are. For example, we might ask, "How gifferent

a'x‘e»dai’x_y faming and crop farmina?" - You could answer with a number. If
the two ideas -are v ry different, you would write a large numker. If they
N -

are very similar, you would write a small humber. If they areé identical,

you would write 2ero (no difference). 7

To help you judge how large the differences am,.we'l; say that the amount

of diffét\e.nce between dairy farming and crop farming is 100 units: Try to
keep this difference in miﬁd when comparing the other pairs of words." If

two words are fl‘xrther apart than crop farming and dairy far:ning, write a
number larger than 100, If théy are twice as far apart, write 200, and so
on. YCU NAY Z’RIT}: AlY NUUBER YOU WANT. kemenﬂ:er. thex;e &re no wrong answers,

only your opinion. - Ik




1-6

CARD #00 7-8 -

How . far apart are

09-17 Dairy- Farming and Crop Farming

16-26 Extension Service .and Mickigan State Univ.
27-35 - Extension Service and You :

36~44  The Average Farmer ahd You

1% _1-&°

CARL #01 7.8

How far apart are

Accurate Information and You

Accurate Information and Good"

Accurate Information and Convenient

Accurate Information and Keeping Records
Accurate Informstion ard Culling

Accurate Informetion and Breeding, .
Accurate Informaticn and Heasuring Production
Accurate Information and Necessary

- v
Duplicate 1-6
CAFT 02 7-8

How far apart are

Accurate Information Profit

Accurate Information Inexpensive

Accurate Information Computers

Accurate Information Useful

Accurate Information DHIA Production
Testing

You and Good

You and Convenient

“You and Keeping Records

I




-2

- REMEMBER: DAIRY FARMING AND CROP FARMING ARE -100 UNITS APART,

mE___ 16 -
CARD #05. ¥-g

How far apart are

0206  08-17 You &and Culling

0207 - 18-26 You. and Breeding

0208 27-35 You and Measuring Production
1, 0208 36-uy You and Necessary

0210  45-53 You and Profit

0211  54-62 ‘You and Inexpersive

0212 63-71 You and Computers

0213 72-80 You and Useful

.+ Duplicate 1-6

CARD #04 7-¢

Hou: far apart are

T 0214 09-17 Yeu and LEIA Production Testing
“0304  18-26 Good ané Conven?
0365 27-35 Good ané K 3
0306 — 344 Geod
0307 43-53 - Good ! cing .
0305  54-62 _ . Good lieasuring Procuction
0309. 63-71 Good MNecessary .
0310 72-80 Good and Profit

Duplicate 1-6

CARD #05 78

How far apart zre
g - -
Good and Inexvensive
Good and Computers
Good and Useful
Good and DHIA Production Testing
Convenient and Keeping Records i
Convenient and Culling ’
Convenient and Breeding . .
Lonvenient and Heasuring Production




- REMEMBER: DAIRX FARMING AND CROP FARMING

b4 1-6
CARD #06 _7-8 -

0409  06-17
0410  18-2%
0411 .- 27-35
0412 - 36-u4
0413 - u5-33

How far

H

Qyped

 ARE 100 UNITS APART.

“Convenient

Convenient

- Convenient

Convenient
Convenient

apart are

and Necessary
and Profit

and Inexpensive
and Computers
anc ‘Useful

041y 54.62
0505 " 63-71
€507 72-80

Convenient and DHIA Preduction Testing
Keeping Records -and Culling -
Keeping Records and Breeding

(I

Duzlicate 1-6
—eCane 2oh

CARD 37 17-8

g
=
I
n

How far anart are

"Keeping Records ang Heasuring Production
Keeping Recorés and Necessary

Keeping Records and Profit

Keeping Records ana Inexpensive

Keepdng Records and Computers
Keeping Records and Useful
Keepinc Records and DHIA Production Testing
Culling and Breeding

I

Duplicate 1-6

CARD 303 7-8

B

How far apart apre

Cullin; and Leasuring Production
Culling and Hecessary _

Cuiling and Profit

Culling and Inexpensive

Culling and Computers

Culling and Useful

Culling and DHIA Production Testing
Breeding and Measuring Production

. ) ;

0835
- 0605
- 0610
0611
0612
0613
0614
0708




73

REMEMBER: DAIRY FARMING AND CROP  FARMING ARE 100 URITS APART: Q Type z

ID # 1-6" . 7 : e

CARD #03_7-8

How far dpart are

0709 09-17 Breeding and Necessary
0710 18-2¢ ,Breeding'anﬁ*?rofit

0711 - 27-35 Breeding and Inexpensive
,07127 36-uy Breeding and. Computers
0713 45.53 - Breeding and Useful

0714 su.go¢ - Breeding and DHIA Productien Testing
0809 6371 4 " Measuring Production and secessary
0810 72-86 Measuring Production ang Profit

i ¢

Duplicate 1-6

CARD £1G 7.8

g:
[ad
n

How far apart are
-

>

0811 - 08-17 Measuring'Production and Inexpensive
€312  38-26 Measuring Production ang Computers

0813 - 27-35 Heasuring Production and Useful

0814 36-uy Measuping'Prodhction and DHIA Production

- Testing ’

0910  45-53 - _ ilecessary and Profit

0911  s54-¢2 Necessary and Inexpensive
0912 63-71 Hecessary ang Computers

0912 7z.55 Necessary and Useful

11T

Duplicate 1-6
—Uplicate 1-6

CARD £11 7-3

How far apart are

&

091y  09-17 Necessary anc DHIA Procuction Testing
1011 18-26 Frofit and Inexpensive

1012 27-35 Profit and Computers

1013  36-44 Profit and Useful

~101y  45-53 Frolit and DHIA Producticn Testing
1112  54-62- Inezpensive and Corputers - .

1113  63-71 Inexpensive and Useful

1114 72-80 Inexpensive and DHIA Production Testing

i




- - Duplicate 1-6
«CARS #12 7-8

. How far apart are

Q Type 2-Cont.

1213 .09-17 - -Computers and Useful -
1214 1g-26 Computers and DHIA Production Testing
1314 27-35 Useful and DHIA Production Testing




APPENDIX C: STATISTICS

Af’ Discriminate Analysis
(stepwise procedure)

B~ Galileo Means, Standard Deviations,

,Standard Errors, Skewness, Kurtosis,

" Count, Minimum-Maximum Values,

Percent Error, Galileo Means Matrix, -
Coordinates for the Multidiménsional
Space for Data Sets I, II and III

as well as Data Set Three Split Three
Ways by Adopter Category .

-
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S
2
3
L3
5
6
4
]
9
10
11
12
13
16

9

Ce GOO
254 122
60902
73,233
424375
434233

0.000
#2.184
51,358
57.608
“6.604
4%, 665
“5.978
35.825
70439
63,9489

132,882
364333
106. 386

10

-0.000
52,625
66. 250
33.500

53.698

LHG DHIA 3 DAYA SiTs

bl

3

|

0.090

454135

34, 865
314622
32.027
31,216
37.568
42,551
100.600
97140
%2.600
58.900

AMG ‘DHIA 3 DATA SETS

11

0.000
101,205
50.500
59,125

0. 000
Skek00
She 388
51.800
58,078
664633
80.760
98.000

112,900
63,860
60,714

0.000
61.001
36+ 459

—-QALILEO
5

g.00¢
“1.531
34,300
33,000
314479
50,170
30,432
63.000
21,362
50,000

==GALILEO
13

0. 000
50,055

HEANS MATRIX
6

0. 000
29.833
264396
21. 208
254333
23,738
73.070
264295
36.500

MEANS MATRIX
16

0.000
264133
12,889
214114
L8, 395
57.616¢
31. 390
32. 976

SET NO.
L}

0.000
31.318
314951 -
424195
55.119
36.707
61,318




‘

STATISTICE FOR AMG OHIA 3 DATA SETS SET NUMBER

MEAN STAN. DEV. STO. ERR SKEWNESS KURT CSIS COUNT  MIN. VAL MAX. vaL
“8.739 664950 60554 ‘7. 016 "~ 824096 176 0e0 1000.0
41.579 74380 T.686 1.258 helTt 38 0.0 200.0
42,186 53.877.. e 0864 “e116 314764 176 0.0 500.¢
'53.000 60.112 94505 2. 028 8.253 W - .0 300.9
514358 514569 3,856 T L1e€r5 64459 0s0 300.0
“5.135 514642 8.490 : 14637 54034 0.0 200.8
35,897 5544571 8.738 14705 4,968 39 0.0 20040
S7.608 . 125,319 9.315 Sa667 41.568 0.0
34,665 61,419 64803 1.216 3.294 0.0
She600 60¢147 ' 8.506 1.871 S Te233 -5 0.0
3641084 © 544525 : 8,845 1,905 . 54592 © 060
46,606 86,219 6e 391 74755 82.925 0.0
321.622 . 42.839 740643 2,006 ri2r7 [}]

S4.300 794706 11,386 . 3,235 20, 350 0.0
41.538 454347 [ 183 {] 14147 3.985 0.0
30.385 Gie 251 7.086 1.908 6.495 0.0
444665 864944 60845 7.608 80.661 0.0
324027 ° . 45,119 © Teu18 1. 005 60320 0.0
51.800 81.931 11.58% 3.577 18.570 [19]
30,300 404890 5.783 903 2.129 0.0
29.833 o204 64380 1,932 6506 0.0
53.487 162,601 264069 Se112 29.362 0s8
45,978 674233 .997 2.787 12.608

31,216 45,876 : 7e562 2. 060 6,704

58.078 56 4901 7.968 10040 30376

38.000 Ske?5¢4 . TeT43 1.€51 4o 943

264396 The511 10,755 Sentt 344043

260133 42,003 : 64262 24486 9.122

32,564 38, 060 64096 14231 - 3.727

35,825 474480 r 3.631 24220 . ‘Sebut

37.568 564024 ' 9..213 2+932 134359

664633 754054 10.722 24111 8.948

31,479 . 584338 8.420 124051 : 5.969

21.2068 344633 ) 40939 14000 GoBlty

12,809 354156 Se261 ' 44000 19,454

31.310 63, 752 9.837 24686 9.907

62.179 161. 124 25.832 5.09 29.337

704399 130,604 10.389 4e712 . 284512

424551 83.398 114916 3e 701 194236

80,760 . 1204667 17.065 . 24555 8.987 -

50.170 | 147,955 21,5681 54656 36.128

25,383 454119 64581 20216 T. 262

21,116 354206 54307 24085 6,423

31,951 654768 10.271 44330 23.966

25.122 524225 8.156 3,723 18,993

©9.250 524148 84245 . 1629 o156

68.989 107,972 8.162 Ty 5.008 37.268 -

100.600 1654743 234440 3.739 18.716
98.000 160,378 224661 : 3. €00 20,0897
30,432 504409 74599 24115 64792
23.738 32,445 5.006 1.738 5.075




. oo 14,769 244616 600+ 0
484395 964 B . . S00.0

“2.195 59,990 9. 369 N . 9.831 ,

60.902 92.956 14,517 ) ' 13,276 508.0
524625 © 564225 : 84890 3.103 200.0
71.974 1654 486 264845 26,077 1080.0

132,002 177.282 § g7 Sne 14,065 1002.0
97.140 167,278 234657 - 184 345 1000.90

112,900 179,025 . 254 318 16,021 1000.0
63,000 73.379 10,939 SeT02 30840
73.070 . 96140 1+ 16,661 10,093 - ) 500.0
57.519 73,874 11,399 11.760 . 4 L %00.0
55.119 684465 ) 10.564 . 5664 00 300.0
73,333 . 87.971 ’ 16,087 66513 " 60040
664250 © 73.636 11.643 54753 . . 300.0

104,205 171.689 27.692 19.515 1000.0
294625 . o291 7.003 7.086 20049
364333 584511 heS14 29.070 z 500.0
«2.600 614692 84696 .. [ 11114 ‘20048
63. 860 116,084 16,134 14,168
214362 - 40.329 5.0883 10.837
264295 57.978 ' 8.7640 13.427
31.390 Sie 354 8,689 14,056
36.707 57.026. 0,906 . 114389
42,375 654096 10,293 7.931
33.500 53.866 8.517 : 15.219
-50+500 The 982 11.856 : . 13.146
61,001 794629 ] 13.091 ... 94656
1 76647 179535 ' 29,124 19.269
2 106,386 211,957 15.977 19,054
3 58,900 N.789 12.901 124004
L 80716 1064 330 . 150190 © 10,095
] 50.000 113,988 160992 11.348
6 38,500 8241L6 ‘120378 230911
7 32.97¢ 48 065 Teb?8 7.992
[ 61,310 159,628 264631 28.557
9

10

11

12

S0e~

1
1
2
3
[
S
6
7
8
9
10
1
1
2
3
LY
S
6
L4
[
9
10
11

3
~N

©3,333 S57.803 9.269 “e562
53.098 Tae 777 11.678 . 6.350
594125 82.203 12,997 8.775
364459 706192 11.540 - 194637

AVERAGE OBSERVATIONS PER CELL 61408791




i

G4LILED COORDINATES ior 16 VARIABLES IN A WETRIC UL TLOIMENSIONAL & SPACE FOR OATA SeT
NORMAL SOLUTION
1 2 3 “ 5 " e LA [

ACC INO =10.396 -~ 1.806 ~264115 “16¢ 165 ~14s148 74645 “Selebb ke 731
You “60.560 11,675 - 6,289 9, 702 388 «806 «346 2,933
6000 ~2ée211 =35.120 144 746 =e 704 =he 616 © 8763 2084 =5, 608
CONvV =37.378 =30.911 ~19.601 20,107 10,573 “5¢709 =3.35¢ " 34068
KEEP REC 2. 100 4e 030 ~16.778 1.920 1o 362 14066 164237 1,202
cuL. “1.789 3. 665 ' 60856 124920 ~1.289 ~2.076 *11.957 *9% 648
BREE 3.635 *34624 20561 * 461 ~2.583 =10.956 1.006 12, 239
MEAS PPO 14358 1.420 74492 ~94926 25.276 =6 061 h 882 ~6.690
NEC 31t ~e528 13.003 ~he &72 “14e W7 =9 5626 10,997 »1. 630
PROFIT ) 11.92¢ Se490 29.127 = €176 - 1,499 14633 ~4e530 3.16
INEX he621 58,065 *6e570 114167 . 24795 ~e842 1.052 =828

. CHPTIRS | =17.214 . “10,297 ~164 835 4e296 -3.127 =1.123 b =306
USFL ] 3.847 ¢ =5ek10 ~11,953 TS0 174799 =104 59€ 5.787
OHIA =7e597 heb21 29377 7,068 20992 o 597 14369

EIGENVALUES (POOTSD OF EIGENVECTOR HATRIX-- : .
125664058 62064262 2933.!19 250 4. 251 " 120844785 959,169 726,856 387,218

NUMBER CF ITERA 1ZONS 73 DERIVE THE ROOT =~
L]

)
2
3
“
5
6
?
]
9

B

37 13 10

PERCENTAGE OF OISTANCE ACCOUNTED FOR BY INDIVIOUAL VECTOR-- . :
S, 22.309 ,  10.58% " 9034 be 635 3.468 2, €22 1397 -

CUMULAT JvE PERCEN"AG!.S OF REAL DISI’ANCE ACSOUNTED FOR=~ . -
S, 332, 67 78,305 874339 91.974« 95434 98,856 ) 99.453

CUMJILAT IVE PERCENTAGLS OF TOTAL (REAL AND I‘NIGINARY) OISTANCE ACCOWTED FOR== ' ! . )
640317 964 063 ' 111,099 123. uz 130,493 135,402 139,122 161, 104

TRAGE 19537, 636
NUMBER OF OI MENSIONS IN REAL SPACE 10
EXCLUSION WORD IS TTT?IYITITIITTIIT TR 0000

H

S —




i .
GALILEO COOROINATES OF & VARIABLES IN A NETRIC MULTIDIMENSIONAL SPAGCE FOR OATA SET 4

L: NORMAL SOLUTION

9 10 1. 12 13 16
ACC INFO 3,203 © 2003 1,913 ~104135 6 684 «17,160
You -3.660 »019 «599 o178 32,922 110364
6000 2,073 ~e 058 6028 ~4,080 - 11,065 2%, 630
CONV 10395 -.051 =5.635 ~2.587 4o 335 11,060
KEEF REC 3.021 »007 -1,223 11,053 1,699 ~17,382
cuL ; 1,145 IS -4296 19,205 ko 737 ~11,732
BREE 1.018 -, 006 6.5€5 100434 12,837 . 18,979
‘MEAS PRO -2.367 «002 2.436 -8.927 =3.565 «214353
NEC 4,130 -, 001 - 64345 ~24553 ~16,731 1,092
PROFIT Te526 009 “5.168 -3,351 8.385 6659
INEX 1e511 <096 1,660 ~54 960 *9. 946 29,700
CHPTRS ~1.196 -0 029 =1.193 To 445 10,635 284636
USFL -4, 307 +006 =1.830 4,715 17,561 «8,236
oHIA ~2.934 (me013 2.008 «1 04999 20,252 “124869

1
2
.3
.
5
6
L4
8
9

EIGENVALUES (ROOTS) OF ElGENVEg‘IOR MATRIXN == o .
: 151.521 o017 - =206,5¢5 ~1086,210 ~2754.028 ~46137.515

NUMBER. CF ITERATIONS TO OERIVE, THE POOT~~ ‘ ‘
. CeN 2. (] 18 19

PERCENTAGE OF DISTVANCE ACCOUNTED FOR BY INDIVIOUAL VECTOR~=
o507 . <000 ~e TGS =~ %911 ©9% 935 =1%.926

CUMULATIVE PERCENTAGES OF RLAL DISTANCE ACCOUNTED FOR=- - '
100.000 140, 000 ) 994255 956 344 85,408 704482 .

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND INAGINARY) DISTANCE GGCOUNTED FOR~~ )
161,880 T o1kl .8R0 160.823 135,273 121,177 100.000

TRACE "13537. 636
NUMBER OF DIMENSIONS IN REAL SPACE 19
EXCLUSION waRp IS 77777TY?P777777 70 0000




AMG DHIA 3 OATA SETS ~=GALILEO MEANS WATRIX
1 ‘ s 6 -
0000 H

647706 0. 000 )

664522 3. 642 00088

72.609 53,942 51.667 0. 000 :

38.478 48,691 5, 381 69, 800 _ 9.000

294565 . &S.891 29,591 53, 840 38.408

39,368 o727 33.619 48,600 250 40

39, 308 63,000 . 45657 61,320 26,400 1,808
30.:¢00 43,056 33,300 63,480 40,379 36,483
39.565 640 455 41,023 70.480 46,964 ‘ 40,259 -
57.391 53. 000 67.720 72,720 51.538 . 89,591
85. (00 165,418 108,460 116, 400 88.462 . ‘ 105.682
32,609 © Tetar2s 37,600 © a7, 320 © st 62,508
1. 136 95,566 48,003 67,125 64,808 62,826

1
2
3
&
5
6
4
]
9

AMG OHIA 3 DATA SETS . ~=GALILEO MEANS MATRIX ‘ ) SET NOo 2

: L 10 ; 11 13 1%
0. €00 -

28.455 g. 000

56714 61.13 0. 00c

107,18 120,655 - 115,952 t.000

274545 . 31,818 645091 90,636 ©, 0,000

72.€09 85,087 70,952 75.682 564360




STATISTICS FOS AMG nHIA 3 DATA SETS . SET  NUMBER H

'

MIAN  tTaN. DEV, STD, ER? SKEWNESS KJETOSIS NIN. VAL WAX. VAL . pgrogRe
6ks 778 82,374 11.315 3.213 . 16,164 0o 580,0 1745
66,522 65,032 ) 13.560 <945 2,59 . 0.0 200.0° 2044
360442 56287 60 974, 2.105 7.063 0.0 200.0 . 20.2
72,609 654306 13617 1,016 24670 ‘ 0.0 200.0 ' 1g.8
534962 62,739 © Te314 1284 ‘ 4o088 0.0 280.0 13.6
51,667 S7.432 12.533 1.522 4,330 0.0 200.¢ 24,3
38,476 59,845 12,478 ~1.M6 L7186 0.0 200,90 32,6
%8691 60,751 8.192 . 2. 061 7.569 0.0 308.9 16,8
45,381 61,4602 13,083 1432 3.860 0.0 209.8 29,6
69,800 63,961 12.792 2,011 7.49 0.0 388.0  18,.3
29.565 48,632 100tk 2.172 T.059 . 0.8 . 288.0 36,3
45,891 Sk 894 7,402 1,632 4,966 . 0.0 : 161
29,561 . 474667 {10,163 2,269 © 7792 %ed . 36,3
53.840 70,776 16,156 24138 6,965 : 0.0 26,3
30,400 . 464838 " 94368 - 24257  Teb9L ‘ 0.0 30,8
39,348 59441 12,394 1.€97 6713 . 2 0.0 1 31,5
“h.727 49,965 64737 g g €19 5,463 0.0 © 15e4
33.619 48,810 " 10.654 2.006 6.728 0.0 3.7
48,600 60,125 13.625 2,361 8.386 0.0 g 28,0
25,040 “h o500 8,900 2. €10 9.823 0.9 35,0
35,750 46.528 8.793 1.1766 6.09% 0.0 20068 26.5
39,3068 6Le314 12.785 1,593 4.219 : ‘ 0.0 " 32,5
69.000 770643 10,566 . 14860 T.267 0.0 s 15,3
464857 674304 14,686 " 1e557 3.802 0.0 31,3
61,320 85.624 174125 . 24653 10.165 0.0 0 27,9
26,400 . 42,907 . 8.581 2,778 11,018 0.0 : 32,5
34,4081 48,970 9,424 : 1. €78 54371 00 B 1 2% 29
82,708 73402 140991 ; 2,264 7.203 0.0 » 35,1
30.000 W7 o745 10.179 : 7.662 ‘ (N] 33,9
83,058 53,297 C o Te391 : ’ ®.671 0.0 172
33.300° S0e124 11.208 - Do 5.396 o 0.9 0 33,7
63,400 59,122 . 11.826 R ¥ 3.106 0.9 - 1847
40,370 584562 . Aa270 Y o288 g.0. : 27,9 .
29.111 . 45,172 8.693 25735 8.065 9.0 0. 2953
25,000 36.306 7.507 ‘ : 3.120 0.0 30,3 -
364883 CAWTe314 . 9.658 ‘ 3 64425 0.0 <
39,565 654920 13,745 : : “e520 0.9 . 34,2
66,455 The 140 9.997 “e851 55 - N3 15.5
41,923 634611 12.475 4. 420 0.0 29.8-
70.480 720101 14,028 : 5.062 C 08
%6.964 574311 10,831 3,656 0.9
23,185 33.836 6.512 3,534 0.0
26.875 © 7132 7.580 : 2.629 ‘ 9.0
40,250 49,327 104069 : 5.003 0.0
28,455 334954 " 7.239 2.791 0.0
57.391 . 73,822 15,393 6,239 :

53,000 60,456 8,304 74393
67.720 864547 17.309 } 9.108
72.720 53,699 10,740 5 3.139
61.538 59 465 11.662 ' ) 5.169"
35,040 35,458 7.092 2,000




“9.528
494591
56.716
61.136
as.000

165,018

108,640

116.400
88,462

102,154

1600435

105,682

107,318

120,455

115,952
32.609
41,725
37,460
7,320
le111
21.087
3¢.208
42,500
27,545
31.818
6091
98.636
41,136
95,566
48,043
67,125
64,808
53,6 ¢
68,043
62,826
72.609
66,087
70,952
75.682

AVERAGE OBSEQVATIONS PER (ELL

-
SVe~

1
2
3
“
5
6
7
8
9
10
11
) 3
2
3
o
s
6
7
8
9

- - e
NESDENAVEFwNmN g

The513
64q 859
75.956
514807
87,336

138:032

159,327

113,067

123,849

1144939

127.103

133,037

119,230

126.6896
48,0249
59,333
57.013
St e582
58.108
28,359
48,07%
59,919
45,269,
49,108
754883

122,235
604226
98,950
634155
79, 404
92,169
87 4666
95,037
98,000
89,936
%, 898
97,427
87 o 8tete

27. 6264

164,260
13.823
16,575
11.045
18.620
21.A88
254111
31,865
224176
24.283
23.960
27,098
28,364
25.420
264382
10.061

8.308
114403
10.916
11,183

5.913

9.813
12.775

9,651
10,487
160178
264061
124840
134592
13.163
1642156
18.076
18,200
19.817
206436
18.753
19.786
2t.260
18.728




GALLLEO COORDINATES OF 14 VARTAELES IN A PETRIC WULTIOIMENSIOMAL SPACE FOR OATA SET 2
NORMAL SOLUTION
1 2 3 “ 5. _ o 2 ’

ACC INFO 16223 =20s472 -3.,895 3. 243 ~18.782 *7T.070 104354 3.478
You ~46s420 11291 204601 =16 4292 «b0? -9, 015 Te 201 o125
600C, =98 36 20536 " =104349 =84070 25,036 =54 304 =1.028 3.932
CONv ~11.519 434520 34250 54738 “1642608 124651 ~6e 065 - =e k50
KEEP REC 5.09% ~124407 54235 ~180453 Te867 154657 . 15.499 «6. 086
cuL . “4s6E6 =4 o601 4e8968 Ja 265 3. 865 ~7.663 ' =64268 =34 366
BREE *37. 6546 ~54246 =13.502 9.005 =3.209 7T.802 11,819 2,008
MEAS PRO *1.6t8 =13.957 ~1.252 ‘e 349 30662 26,0813 ~10.842 2.297
NEC =10, 8€9 ~11. 693 = 34067 =154960 =3.108 =50392 =8.632 144 209
PROFIT ~15.629 - ~16.106 ~22.931 20 7L 1839 “5a0b9 =12.210 6o 08
INEX | o=11e127 =12.701 34.856 27.152 4,709 ~ke225 - =3.916 -1a 832
CHPTIRS 98, 356 3.209 9.912 =11.622 * 250 =e425 =2.728 . + 178
USFL | ~2.392 “ 64330 =7.270 =124536 -12.704 -8,262 = 3.645 =60 276
OHIA 3kel06 “e299 164506 2T.210 64233 ~64517 10.671 2.939

EIGENVALUES (ROOTS) OF EIGENVECTOR MATRI X== : ) .
15383,956 “140. 418 ; 29664096 208584615 ‘15824971 150 &, 352 1103125 655,518

1
2
3
[
5
[
7
8
9

"

NUNBER OF ITERATIONS TO DERIVE THE POOT-- 4 v
“ 6 66 ‘ .1 13 6 “r o

PERCENTAGE OF DISTANCE ACCOUNTED FOP. 8Y INOIVIDUAL VEC TOR== : . : s h
" 514202 13, 780 S.872 9e514 50269 S5.007 X 3.671 1.516

CUMULATIVE PERCENTAGLS JF REAL DISTANCI ACCOUNTED FOR-= - ‘ .
51.202 [/ 6he982 TheldSt BLe 368 89,636 Guebhl3 ! 98.315 99, 831
N ' -

CUMULATIVE PERCENTAGES OF TOTAL (REAL ANO IﬁlGINIRV) DISTANCE ACCOUNTED FOR=~ . : ' . o
604860 72.239 88,973 100. 262 ) 106,564 112,436 116,860 ’ 118.662

TRACE 25277, 800 ‘
NUMBER OF DINENSIONS IN REAL SPACE 10

EXCLUSION WORD LS 77777777777777740000




cpopoznnzs OF 14 VARIASLES IN A IETRIC nuu.'rmxusnsxonn. SPACE FOR 0ATA SET 2
LK}
NORM AL SOLUTION

9 10 1 12’ ) 13 )
ACC INFO 1.015 -s010 5.346 e 551 ~13,360 “15,554
You 1,785 «051 1.979 7.055 60227 22,915
sooc +595 -.026 K1Y * 256 -17.102 “16, 115
CONV -2.056 .008 14301 3. 068 ~e377 ~9,426
KEEP REC - =1,558 o013 -1,512 1,019 8.798 -20.043
cuL 1,148 «012 8.942 . <gp,131 2,285 " 14780
BREE ~1.83c ~.033 3101 - 7,084 ~10.476 264417
MEAS PRO 3,836 -.003 2,619 *542 «921 64925
NEC -1,838 -.000 -et12 -8, 279 13.167 ~5.712
PROFIT ~1.821 -e057 -2.337 © 114056 14679 5.057
INEX *4515 . +086 ~5.165 « 051 -3.512 ~10.008
CMPTRS -1.025 o024 ~1.521 o768 “6,129 204563
USFL 3, 260 ~e018 =T.241 ~74320 «203 ~9.109
OHIA 10321 fea0ti1 292 o467 17,002 o3

1
2
3
('Y
s
6
14
[
9

" EIGENVALUES (ROOTS) OF EIGENVESTOR . MATRY Xee . ‘
50, 844 018 -220.155 -428,914 ~1248. 336 -2870. 103

NUMBER. OF ITERATIONS TO OERIVE THE ROOT-~ '
' & 33 . L] 16 408

PERCENTAGE OF OISVINCE ACCOUNTED FOR RY INDIVIDUAL VECTOR-- '
0414 =e733 ~1eb28 ~6e155 =94556

Cumupar XVE PERCENTAGES OF REAL DIST!NCE lc:OUNTED FOR==
100.000 100.0 99.267 974840 93,685 86,131

CUMILAT TveE PERCENTAGES oF TOTM. {REAL AND IMAGINARY) DISTANCE ACCOUNTED FOR==
118,063 118.6863 117,992 11662 1114357 ; 100,003

TRacE z5277. 800 "
MUNBER OF DIMENSIONS IN REAL SPACE 10
EXCLUSION WORD IS 7777777777777778 0880




1
2
3
[}
s
6
14
8
3
10
11
12

-
&

1

C. 000
44ec39
&0.782
67765
364657
38,177
434 59
37,778
42,6606
6h4o (28
764790
67.589
bhoud?
SCeS77

9

€. 000
“8.588
59.821
98. €67
(LY 248
6EJuB3

2

0,000

©0.4 38
504 966
45,774
410647
36,916
%1.377
42,562
464 257
544693
111, 382
37.89%
67,866

10

0. 000
63,862
113.609
484 747
654261

AMG DHIA 3 DATA SETS
3

#

ﬂ-ﬂqﬂ
514559
32,530
33.598
30.840
32,209
32.107
36,086
620152
664779
33.160
554640

AM> DHIA 3 DATA SETS
11

%000
108.558
69,302
80,407

0.000
484697
45,273
30042
48,7088
564183
61.720
69+ 140
71,613
38.533
59.670

a. 000
684621
65,442

==GALILEO
5

G.000
28,370
244511
284387
31.667
264206
52.065
594731
260247
39.130

~=GALILEO
13

\

0.000
50.368

HMEANS MATRIX
6

0.000
29.157
29,787
26,330
22.23%
“2.663
764306
38.280
©5.563

MEANS MATRIX
C1k

8.000
38.533
25.523
29, 382
61,798
F4e 607
30.17-2
53. 764

0.000
35.402
36.876
564069
75238
364149
©7.898




) n
. =3
MEFEFSwwne

5
5
5
6
6
6
6
6
T
14
4
7
4
?
8
8
[}
8
[
[
8
‘9
9
9
9
9
9
9

MEAN
46,939
40, 782

| 604384

67.765
50.966
51559
36.657
454774
32.53¢
48,697
38.177
hile667
33.558
45,273
28.370
63,149
36.916
30.840
63.002
264511
29,157
37.778
L14377
32.209

" w8.788

28,387
29,787
38.593
42,644
62.562
32.107
564103
31.667
264330

" 250523

35.402
64,028
464257
36.006
61.720
264206
224236
29,302
36.0876
48,588
76.790
54,693
62,152
69, 140
52.06%
42.663
61.798

STATISTICS FOR AMG DHIA 3 DAYA SETS

STAN. DEV,
. 55.389
60e 031
43,303
73.635
S51.227
524827
564568
65,838
Lb2e4i3
53.006
55359
%4656
444254
514965
54 332
69,597
424710
33.823
484935
364868
37456
59,855
684565
494622
614971
624390
39.639
65,947
The 848
954082
L8oB10
54.033
63,034
Ghe 021
53¢ 391
50.901
126,238
$9.077
55.702
65.527
604732
4248114
430 465
52,105
115.905
108,437
71,575
63,799
75.408
65,517
564373
110984

o

+

STD. ERR
© 4128
be581
3,302
54506
3. 888
4.163
4e355
4. 949
34311
ha127
he 115
3. 456
3.456
bol45
4.726
S5e173
34305
3. 119
3.810
3. 864
3.970
belb]
5¢306
3. 0887
by 826
6470
bo.0838
6,913

56626

T.470
3.871
5,609
6.536
be560
S.757
Se 457
9e462
4.571
he363
64795
64296
8416
4607
54523
12.572
8.178
54606
o982
7.813
64831
5.877
11764

SKEMWNESS
“e 0bb
“wi?s
24020
24902

“10870
1. €79
34652
4o 001
14929
1896
34609
1. 766
24270
25196
24329

T 4e113

1.680.

14895
2,027
24334
10399
3.673
4057
24 862
24285
5077
1.€50
het?9
4,097
7.188
34636
1. €73
o802
24093
%4399
1.4803
Se 187
24509
3111
2.072
Seett
24668
1965
1.816
6e659
. &e676
Py 20 €56
24315
3. 013
24663
3.186
6.833

SET NUMBER

KURTOSIS
294198
27.639
10,433
15,533

84508
60560
24,232
264625
7.236
8,254
28.77%
Bobbet
9.219
9.519
8.259
25.009
64208
7.301
84491
8.989
o191
23.605
25.166
13.422
9.185
36,1108
54869
27.357
24,200
674256
23,378
6.928
' 33.658
7.220
28,086
5e725
35,937
11,971
16,489

9.383

“0.398
10.397

6.898

54754
53.725
33.989
15.078
114255
15.908
12,180
18.756
ST.681

COWNT  MIN.
160

174
ir2
179
17«
161
161
77
164
165
181
~167
© 1586
- 168
92
181
167
153
165
92
89
180
167
163
165
93
96
91
rr
162

VAL  MAX. WAL
0.0 500.0

B0 580.0

00
0.0
[ 1Y ]
0.0
0.8
[ 2% ]
0.0
[ Y ]
0.9
0.0
Tl
0.0
0.0
0.0
0.0
0.9
[ Y]
0.0
G.0
[ ¥ ]
[ ]
0.0
0.0
0.0
0e0
0.0
0.

8.0
0.0
0.9
0.0
0.0
0.8
0.0
"'
0.0
0.0
[ ]
G.8
[ Y ]
0.0

0.0
0.0
0.0
[ 1Y ]
0.0
0.8 1080.0

PCT ERR
902
1142
8.2

8.1
Teb
8.1
1143

L U10e8




584069 - 754828 . i 8.130 16.138
59.821 664576 } T.266 : Te137
63,862 - 864512 - 94275 11,721
67,589 85,979 - 64499 12.120
111,382 : 13.275 18.684
66,779 . 64337 144195
71.613 12,122 43,572
59.731 12. 210 eS8k
764 304 13,069 34,234
90,607 AST.755 ‘164722 2ue927
75.230 129,146 13.846 31,322
98.667 2244072 26ebtd 61.861
113,609 243,403 264 096 634592
108,558 2244407 244198 564,892
46.497 664667 54040 . 26,771
37.896 56e46C heb22 21.874
33.1€0 38, 463 . 3.011 ' 4,355
38.533 42,850 R TY Y ,4: Se761
24e 247 37.717 . 3.911 Te183
38.280 57.908 6.013 10.5602
30.172 u.qgg 4.501 : T. 668
364149 45421 P hetb? . e 71 FEY
bheb71 52+869 5.720 8.064
6B8e767 79,738 8.569 . 17.476
69.302 874508 . 9o bb1 10,723
60.621 T 964403 ‘10,336 11,726
50.977 1174121 6,603 824026
67, 866 132,237 10,331 26.980
55,660 121,185 9,463 ; 30.531
59.670 77.89% 8.166 : . 15,824
39.130 105,962 11.047 . “8.877
45,543 " 1064759 11.130 “6,019
53.766 1224519 12. 987 42,013 -
47.0898 123,692 13.207 h1.735
66,483 136,087 L1het61 28.962
65,261 133.008 16179 30.450
80.407 134,955 . 14,553 : 27,436
65,442 143,704 . 15.496 L 26e435
50.368 1264395 13,551 38.710

-
XX g

Lo

1
2
3
Y
5
[
7
]
9
]
1
1
2
3
.
5
6
7
8
94

[
ro

-
NN

AVERAGE OBSERVATIONS PER CELL iZC. 5934

.44




GALILEO COOKDINATES OF 14 VARIABLES IN A PETRIC MUL TIOIMENSIONAL .SPACE FOR DATA SEY
NORMAL SOLUTION

#

1 2 3 . . 5 ) 7 8

ACC INFO - 12,017 s2leitd | ~20.493 -15.320 9. 854 *J.zon +088 10188
You ~36.927 “6a201 ! 64755 154971 17.603 =106k 0179 2,353
600cC 24606 ~5¢343 ~2.207 =6e406 -160 316 ~94140 2,340 12,459
CONV ' 7,935 144330 35.52¢ =5.277 20491 7,030 64756 «632
KEEP REC 60051 1.904 -64031 8.739 ~64621 ~1.583 - =114571 7,869
cuL ~5¢967 7.8 “7.634 64696 ~2.074 60703 5¢368 5.853
BREE ~1€ 164 ~11.636 8.718 24161 ~2.533 10,308 -8.329 2123
NEAS PRO - 805 =2,099 ~5.303 14579 ~a 794 -64716 16.408 11,674 -
NEC =19.202  g,qu8 =7.293 ~124792 =9.169 18,792 1.747 =4, 106
PROFIT =32.930 “9.783 3,045 23. 27 -12.632 " ~T.600 24186 o522
INEX -28,1€2 43,603 ~15.064 . =24856 4496 ~1.757 ~4e418 - . 338
CMPTRS 75.718 90631 -2.602 ~4sib? -7 327 ~1.992 -+ 363 : «49%
usFL 6,719 “b4826 154408 54600 il . <p,699 ~10.648 ~5.683
OHIA 23,053 ~60149 ~2.746 25,687 22,828 “eo78 *253 3.376

EIGENVALUES (ROOTS) OF EEGENVECT OR MATRIK=« ' : : R
10061.090 3142, 320 T 26724599 2136179 1576.009 963,891 69 3,889 459,613 .

NUMBER OF ITERATIONS F) DERIVE THE ROOF-«
“ 8 20 10 12

1
2
3
.
5
6
7
]
9

PERCENTAGE OF OISTANCE ACCOUNTED FOR 8Y INDIVIOUAL VECTOR-- . L :
45.858 144323 11,270 - 9o 746 7,183 %4393 3,159 2,895

CUNULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR-- : -+ -
45,850 60,101 714651 01.197 88,380 924776 95,933 98.82¢

CUM!LAT IVE PERCENTAGES OF TOTAL (RE‘L AND IN‘GINIRY) OESTANCE ACCOUNTED FOR== '
53.028 635 : 82.6 93.891 102.197 - 107,278 110931 113.353

TRACE 1897 3,297
NUMBER DF DIMENSIONS IN &EM: SPACE 11
EXCLUSION WORD IS T77TTITITIIITTII TR 0000




il

GALILEO CODHOIMETFS oF 16 VARIABLES IN A METRIC NULTIDI"E‘NSIONAL SPACE FOR DATA SET

; ] NORMAL , SOLUTION

9 10 11 12 146
ACC INFO 66911 ~24561 0020 «259 ~54860
You . ~e 339 ~e103 ~e051 =24538 134765
600D =7e 9061 -« 086 « 004 ~e 139 “15.007
CONY 24031 ~2e216 013 = 10654 9,201
KEEP WEC «333 =2s727 « 010 ~4e 080 ~18.073
cuL 100152 3.958 ~e 010 e 491 “114632
BREE ~e789 ~4.165 ~e026 54004 b 850
MEAS PRO «3.2€0 = =~ +9% -e001 24645 *64554%
NEC =5.438 3.086 “e03t = 24269 10,211
PROFIT 4,511 ~«508 ~e05% -1e179
INEX ‘*1.83% =s528 ~e 046 1ea76
CMPTRS 1204 -390 o124 ~e 62
USFL «790 ‘5,907 o011 24489
OHIA =6.776 1e408 <038 = 42

EIGENVALUES (ROOTS) oOF EIGENVEC'I'(OR MATRI Xw=e
332.613 100.939 927 - ~73.298 =2160,000

NUNBER OF ITERATIONS 0 DERIVE THE ROOT~-
“ 10 L] ‘23 1261

PERCENTAGE OF OISTANCE ACCOUNTED FOR BY INDIVIOUAL VECTOR=~
1.516 456

<000 ~o 334 ~3.432 ~94754:

CUMULAT IVE PERCENTAGES of REAL DISTANCE ACSOUNTED FOR=e .
' 99. 5 100.000 100.000 99,666 96.236 864480 .

CUMULAT IVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DiSfANCE ACCOUNTED FORee
115,106 115.613 115.633 115.247 111.279 100.000

TPACE 1897 3. 297
NUMBER' OF DIMENSIONS IN'2EAL SPACE 11
F!¢LUSIDN WIRD IS 777777777777777%0000




it
76 ADOPTORS ==GALILEO MEANS MATRIX

1 i3 5 6
[ g

e L0O

38.034%

35,295 0,032
57.436 43094 C. 002

JE. 017 27.523 46.500 g.000

38.729 33,369 45,455 23.730 2.430
42,331 ., 29,771 #1.336 2245C 29, Tale

31.010 27. 706 Lue 318 - 25.567 244154 ‘ ) 0.000
404,184 30.79¢ 0o 23 30.000 21769 264275
584362 35,2468 55.625 27.297 18,769 ‘304698
T7e 564 57,845 62,266 biha 053 364797 57.212
524327 57.936 61,406 “9. 844 63.538 5644327
3658 : 3. 872 37.381 21.719 314172 : 32,885
30.C85 30,182 35.238 16.125 24.308 19,0811

1
2
3
o
5
6
7
4
3

v

78 ADOPTORS ~-GALILZ0 MEBNS WATRIX SET NO,

9 11 13 16
0. 000 o i
344500
60, €00 %.000°
1044900 1C8. 385 0o 000
Gy 160 . 71.765 59.769 0,000
25.€73. 45.¢30 35,824 214250




STATISTICS FOR 78 l,ﬂOPfOiS SET NUMBEF

MEAN  STAN, DEV, STD. ERR SKEWNCSS KJETOSIS ,  COUNT WIN, VAL MAX. VAL PCT ERR
38.034 - 404206 3.723 24579 16.17¢ 117 e 30048 9.8
35.395 504215 4.703 w039 264678 114 0.0 «00.0 13.3
«0,446 454579 B 4. 307 24199 11.382 112 40 300.0 10.6
674436 79.699 7.368 - 3 16,618 117 0.0 560.0 10,9
49,623 Sheub . 5.103 ‘ 2,252 9,700 116 0.0 300.0 10.3
43,944 S1.110 4,918 2.221 9.366 108 6.0 300.0 112
36,017 624486 5.752 . 4154 27,509 118 0.0 500,90 1640
€4 957 73.190 ‘ 6.825 44361 26,450 115 0.0 500, 0 15,2
27,523 364765 i 3.521 2.281 9.992 109 0.0 20040 12,8,
©6.500 534362 5,088 2.383 . 10.8¢Ch 110 040 300.0 - 10.3
38,729 614504 : 5.662 w112 28.266 118 0.0 58040 1646
61.396 . 45,979 o364 1,896 6.808 111 0.0 200,0 1045
334349 «be 220 ‘w27 24649 9.796 . 109 0,0 250,0 13,3
45,455 554155 k 5,259 2,466 10.353 110 0.0 300.¢ 11.6
23,730 42,607 5.343 2.832 11,076 63 .0 200.0 = 22,5
«2.31 68,695 64342 30662 .. 23,409 118 0.0 500.9
33.514 42,072 © 3.993 1.945 7,393 111 0.0 - 200,90
29.771 38,655 3.702 24019 8,064 169 0.0 200.0
1,336 «8,258 PRIT 2,475 . 11.235 110 0.0 300.¢
22,540 3u.410 44335 2,850 124925 63 0.0 208,

29.344 364658 4.696 1,298 3.760 61 [
31,410 58,758 : 5.632 w87 36.046 1z 00
30.266 59,903 54668 S. 027 35.729 S 112 0.0
27,706 484936 4,687 3.693 19.300 109 0.4
tu 318 644093 6e111 24604 10,072 110 0.0
25.547 684483 84560 5.490 36.685 64 00
260154 344703 4306 1.€22 40924 65 00
28,263 le602 5,200 1.925 | 64724 64 Ue 0
“0.184 “754 080 ¢ T.032 4e250 25,187 . 114 0.0
42,804 102,066 : 9.867 7.402 72.445 107 " 00l
30479 504169 %850 4270 29,017 107 0.0
50,234 51e466 6,433 24156 ¢ 104146 T 0.0 .
30,000 664965 8.371 . 54485 38,017 B4 0.0
21,769 3Bebrt 4,393 14729 " 5.044 65 0.0
33,725 ~ieg 313 9,006 3.817 20,971 51" 8.0
26,275 . 45497 6,438 2,436 8o6ut 51 0e0
58, 3€2 114,983 10,676 54506 o447 116 - 0.0
46,081 624635 54945 2,783 13.190 111 0.0
35.248 59,167 5,667 : 3v466 168,312 109 ool
55,625 664402 . 84310 2.€27 12,523 . 0.0
27.257 67,897 : 8,487 Se29 364961 Gel
18,769 . . 3p,29p 4,501 2,768 11.564 0.0
31,415 434420 54564 14835 6204 Ge0
30.6¢8 6,931 6obk6 . 2.072 © 7.012 0a0
34500 W oTul 60752 ‘ 1,861 6.302 0.0
77544 116,717 10,932 5. 54115 36.832 0.0
52.339 69,561 €. 665 34205 184249 0.0
57.845 584445 5,573 2,466 12.799 0.0
62.266 T4e072 9.259 © 34450 19,726 0.0
“4.453 Swetwd? 64811 2011 10,046 ueb
36.797 " 3646063 4,830 933 2.728 0e0




73,77
57.212
60,000
63,269
52,327
89.0¢6
57.936
'61.406
“9.344
63.538
85.943
Sue327
104,990
106.000
108,385
38,348
36.533
30.872
37.381
21.719
31.172
3348 26
32.085
bbo140
“3.577
T1.7€5
59,769
30.005
© 214955
30.192
35.230
18.125
26,308
26.887
19.811
25.673
28.358
5,490
35,824
21,250

-
a0ve~

.

1
2
3
[
5
..
14
)
9
L]
1
1
2
3
&
5
6
14
8

9

1364101
01,432
664851
7uelub
624586

1424506-
710341

1260486

128,050

127,160

1414695
764297

2794495

274ws 657

2704603
o319
304612
354367

39,479
30,836

- 50e 434

424637
454514

504900

664198

9,757

720441

44,587 ‘
39,921 -3 1094F
454095

35.808

304227

334534

39,576

384313

4J4715

354258

504413

664263

36e 240

AVERAGE 0B8SEEvaAT QNS PER CELL 81,3736

18.695
11,293
Fe b5
10.268
54888
13.650
6,833
15.811
16,005
15.772
19,463
10.580
39.527
36.066
37.526
4bel32
3,733
3. 388
4970
3.855
6. 306
5.977
64312
7T.198
9.1680
12.849
13,046
0122
3.806
ke300
4511
3.778
4.159
Se636
5.263
S.€46
4.843
7.059
9.273
54026

40 4461
18,524
7.530
100749

:114936

30964
19,082

L7410

©7.397
45 e300
32.771
9.271
62, 204
43,588
85,869
12.771
beBL2
3.208
6,497
4,238
16,926
64270
64556
“e579
16,877
12,768
11.89
6,954
9.463
13,591
3.303
5.078
3.217
3,952
10,891
7.783
4.566
13,004
18,851
12,714

1000.0
500.0
300.0
«08.0.
0.0

1000.0
50840

1000.0

1000.0

1600.3

1000.¢
400.¢

2000.0

2000.0

2000.0

' 300.0
20040
15840
200.0
100,90

30040 2

20040
20040
200,90
%000
500.0
“00.0
200.0
200.0
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C 2
3
3
L)
L]
S
5
5
5
6
L]
6
6
6
7
7
7
4
7
7
3

.8
8
3
L)

-9
8
b
9
9
3
9
9
9
9

MEAN

€2.587
50.233
«1.286
63,226
53,250
53.958

~ 22903

45.067
32.308
54.231
294194
32. 308
264156
38.4€2
30.625
#1.613
37.308
2h,0680
©5.577
34,375
31.333
«3.3087
73.000
31.000
60.9€2
32.500

344375 ¢

664333
424323
444600

23.478
67813

23.438
22.500
7.180
52.059
29.900
37,115
30.600
T4.608
19.688
244688
11.176
3,824
Gl 412
50,500
46.250
63,000
78.750
624333
564000

B

STATISTILS FOR 7R JT%5L INTINUZRS

STAN. [EV.
2o 141
92,714
w2e8n5

bhabll -

“7 o979
324755
32.423
44e 562
414999
50+795
334627
350171
32,826
39. 364
3. 369
89.6C8
394643
33.599
484721
«8+850
460313
59,844
96 4438
39.85¢C
62,681
504436
36¢ 860
1224603
90291
96640
324216
620374
46,0546
43,481
18.112
574010
4T o814
‘46ekS5
474040
60.557
©3e749
She663
206112
624439
704165
47.388
62,671
S54e 754
524545
654137
60,117

STC. ER?
164549
16,927

8.097
114610
9.067
60686

) 54823
84136

+ 84237
9,962
160060
6,898
60438
7.720
10,842
16,094
1.775
64720
9,555
12,215
11,958

106 748 -

19,688
Te970
12,293
12,603
9.216
31,656

160217 -

19,728
6.718
15.5%
11.514
10,870
4e528
13.0827

8.583
9,110
. 9,568
15.139
10,937
13,661
L4878
15,166
17.018

8.652
12.793
10.951
12.1%
16.810
15.522

SKINNESS
3.536
34793
1.822
1. 700

«928
= 052
1426
1.600
1611
1.017
1.121
1.861
1364

26506
1.525
4e315
1e416
1.791
1,367
1265
1e421
24656
3¢ 262
14579
20017
1039

865
24892
4e191
3.915
14367

«929
1.998
2,006

3. 263

1.109
- 2e112
1.863
24135

«809
20235
24333
26214
10753
2479
10140
20728
14009

«373
1.026

«997

SET NUMBER

KJETCSIS
16.608
18,638

7175
6649
3.638
1.832
3.866
5415
“e375

3470

3.008
6.388
3.938
1.6811
44239
224061
%079
5776
Lokl
3.026
3.702
11.221
144210
Lo 845
8,315
30266
2.478
1084275
21.248
18.085
3.792
2699
5.218
54517
12.115
3.289
7.027
6.603
Tel79
24565
64169
Tele?
64660
4,550
10.265
Lo01t
11,231
3,670
24605
2. 754
2.712

MIN, VAL
0.0
a0
0e 0
0.0
0.0
[
0.0
2.0
Qe
[ ]
G0
0.0
8.0
a0
[ 4
0.8
0.0
0.0
8.0
0.0
0.0
8.0
QeD
0.0
4.0
(7%
[}
0.0

0.0
[ 2% ]
0ed

8.0

G0

MAX. VAL

© 58040
500+ ¢
200.0
300.0
200.0
100.0
11040

~2080

© 1508
200.0
115.0
15040
120.0
11540
150.0
500.6
150. 8
135.40

PCT ERR
2647
3%.7
195
18.%
17.0

126

2546
10,1
255
16,4
2047
213
26eb
20.1 -
35.4%
387
20,8
275
21.0
3545
3842
26,8
27.0
‘25.7
20.2

3849 -

268
L7
38.3
S4e2
2846
23.8
69.1
608.3
63.8




464176
764176
73,125
62,647
844333
162,692
7542060
91.259
654928
96.000
1664 7€5
138,529 °
111.563
1€3.529
116,875
“1.500
“6.038
3t1.000
31.250
154313
53.750
13.235
35.294
49,412
S1.471
68,824
89.706
92.828
138.200
100. 400
121.000
92..667
101,333
75.882
62.647
110.588
100. 000
108.529
78,824
9 79.118

-

14
8
9
0
1
2
2
“
s
6
?
(-]
9
0
1

-

oy "o
UNOOBNT VL wN - SO NPVE N

AVERAGE OBSZRVATIONS PER CELL

514493
82,381
84,703
83422

" 97779

261.8¢62
9B ¢ Steny
ese2c2
61,115
123, 642
2456770
2414733
123,171
2364816
1354345
95.002
85417
3Tetete3
40755
354332
78.73¢
166064
484552
694662
72,958
9 992
127.711
190.613
1804260
194,930
122, 341
2204672
217.926
119,142
119,793
121.895
129,012

1264314

152,021
13t.207

21.07€9

12,489
20,162
21.176
20,233
17,852
514355
19.709
17.651
15.279
31,924
59.608
58,629
30.793
57.436
33.836
17.965,
167G+
7.089
10.189
8.833
19,683
o381
11.776
16.900
174695
234524
30.975
35,396
3€.052
38.986
31.588
564977
564268
284896
29.054
294564
31.29¢

/30,636

364871
31.822
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