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o Buetor Lyiens functivhn, fet only tedtmelegically, tut alsc
managerially, ha: wme 1o aje. As 3 tesull, it han betone an ertracrcinarily
ozt Et quantitative lool atl the dicposal of management at all levels in

The inlefise competitive Rarset which nanufaiiuring companies in the United
rate: face ledaye” (Deany 198, p. 21) Thi: was e conclusion of a

toiently compleoted survey of 10t leading manufaciuring companies. MWore-

CVely tThe suzvey Cleazly indicated 18%a1 . he compiler (ncreasingly is pencirating
#:0 pesmoating all aveas of major manufacturing carporationse

Similarly, farmer coopesatives ate rapidly adopting the computes as
 nanagerial el 2z indicated Ly thelr allemptls %o make grealer and more
cegptdslicated use o thelr compautlor. zince thelr initial installatiche lLoute
w.llitanding these cffariey a popular citiciem has teon tha! many cociala-
te¥oL are net uiing Al powerdful toul o Lts fullost potential in theis
tTengl Yo Jewelup ah effective lhictmation iysione Therefore, 'his repurt
Prosetile factital Jdata mhiich will thed ltght on this canjeciure. The follewing
W ucahs were Loed 10 Jicuermgllioh this ondl dizaty the deterfination of the
Lardwate (g atliliticzof 4 itlected arow of agrion)e.ss) vt atives, znd
sulitidy e Jeterminatict uf e lypes of irformalich generatod by ‘e coopiole
ativets compule:r systette It iz twl ihe puipose of this Topurt o evaluale the
cffectlivetiess f “lic oty tes syslevif howover y Mmuch f the infor=atict p:ce

serted tas o ingllications fo3 cffectivenos: evaluatlahe

shis repelt i desighou to provide getier 3l mansgement and ihdivi xials
temudizitle fur waqputler installations with critaria 1£31 caft Lo used or
“Valwaling helr particular computer effort wiih thatl of o fwey agriculiural
coetedaliveas 1N addiTidfy it js desionod 0 provide extensioh cccnomists
wilh oal evilealiva 0! cooperalive elfectliveness in using 1the compule: o
nEaagerial declision miking.

‘nformation was obtained rro= ganeral managers and INAividuals tesponsible
tor computer installations in a selacted group of marketing, processing, and
farn supply couperatives. The information was obtained from 6 cooperatives,
of which 54 were using the facilities of a computer and 12 were not, COf the
12 firms not usitg 3 computer, all but two planmned w use 3 compute: in the
nexl 3 1o O years. Of those using a compitar, 82X were owned ar leased, 10X
were using the facilities of anothey compiny or inatiwution, and X were pro-
vided services by a professional service qrouwps. Also, of the couvperatives
that were using a computer, 32% had less than five years experience with the

hardware, 42X from five to 10 years experionce, and 268 over ten yea::
experience,

Finally, the average annual sales of al. the surveyed cooperatives is
spproximately $85 million, with a sales range from 35 million to $435 million,

The authors acknomledge with appreciation the suggestions provided by
Thomas L. Yates, Manager, Administrative Systens, Oregon State University
Computer Laboratory, and Paul O, Mohn, economist, Extension Service, United
S¢a'as Deparwment of Agriculture.
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TIREE GENFRATICNS OF HARDWALL

Ay unusually rapid Tate of technical advance ha:x tweny perhapy “he
most censpiovous characteristic of the compute. indusirye AS 2 consequence,
in the gazt 20 yvar:.,j.o compuier age has evolved through three generations
of compuler hardware.

First genera‘ion compulers emphasized record roeping and sclontific
computational capabilities and lasted from 1945 ‘o 1957, Ouring this perlod,
‘fe basic ‘echniques and systoms essential to the building of a now
*echnology were developed.

Second generation computers emphasized automatic decision and control
functions. This generation, which has just passed, encompassed the application
cf computers to almost every area of business science.

Today, the third generation has evolved emphasizing real time processing
ard conirole Business and sclentific applications are more complex and
0! a greater magnitude than ever bw.ore in history.

The nex: generation is difficult to predictj however, many feel that
*his generation will place an even greater emphasic on real time milti-
processling machines. The chjectlive of this yeneration will be 1o develop
4 better, more versatile, more useful compu.er, one that will function

faster, store more information, occupy less 5pacvy and coct less (Harris, 1968).

HAROWARE CAPABILITIES

As a poin. of departure it is well to note that ar information system
consists of computer components, peogple, and information. The computer
components ca be said to include hardware and software (programs). People
determine the computer usage, and information relates to the interpreted
data in terms of decisions made at specific levels of management, The
determination of hardware capakilities is of major concern at this time,
and attention is first given to this topic.

Capability is defined as that which represents the capacity of being
used or developed, and existing capacity cannot be used or developed without
the involvement of people. Consequently, people are a necessary component
of the capability of a computer effort, because, as Peter Drucker succinctly
concludes, the computer by itself is a morons

We are boginning to realize that the computer makes no decisionsj
it only carries out orders. It's a total moron, and therein lies
its strength. 1t forces us to think, to set criteria., The
stupider the tool, the brighter the mastes has to be--and this is
the dumbest tool we have ever hade (Drucker, 1957 a., pe 24)

Therefore, capability mus: be defined both in terms of computer components
and the manner in which people manipulate the components.

17
E O :or clarification of terms used throughout this report, see the Glossary.
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The determination of hardware capabilities is difficulte Even ~ore
<ifficult 12 the task of m-aningfully analyzing the hardware owned or
leased by 45 cooperatives that are all utilizing different combinations of
computer hardware. Consequently the following contrivance does not present
3 universal set of criteria for system comparison; however, it does mean-
ingfully serve the objectives of this report,

Perhaps the most general criterion used for determining the capability
of a computer system is core memory capacity of the central processor and
determining cost per bit. However, memory capacity by itself does not

determine the full capability of a digital computer system; additional
information is necessary.

The procedure taken in this study to determine the capabilities of
the surveyed firms was to group the cooperatives that are owning or leasing
their compu.ers in four groups, (i.eey I, II, III, IV) ranging from those
firms with the limited :maller systems to the larger, more complex systems,
The grouping was performed by professionals well experienced with computer
hardware. The criteria used for the grouping were varied, encompassing the
areas believed to have a significant effect on the capability of the system,
The following criteria were useds

le Make and model number of computer owned or usad.

2. Core memory capability.

3. Capacity of card reader(s).

4. Capacity of card punch(s).

5. Capacity of printer(s).

6 Capacity of magnetic disk(s).

7. Capacity of magnetic tape drive(s).

8. Other input/output devices.

9« Supporting unit record equipment.

Collectively, the above criteria were employed, resdlting in the
following frequency distributions

Group
I 11 III IV Total

Number of firms 1l 10 12 10 433/

2/ Even though 45 cooperatives indicated a: ownership or leasing arrangement,
43 cooperatives responded with hardware specifications (see Appendix

‘Le A)o N 6



In order for each cooperative to identify its respective group, the
general nature of each group is given. However, each firm is unique and
the placement of an individual firm in a group can vary when all of the above
nine criteria are ccllectively considered. Also, the hardware capabilities
were considered jointly for thos2 firms with more than one computere.

In the determination of the types of information generated by Group I
systems, the five areas of Table 1 were usede The following percentages
are established.

Gzoup 1
Aea Percent
Bookkeeping 70
Financial Analysis 8
Production=Distribution 12
Marketing-Sales Analysis 10

Operations Research, Economic
Researchy Engineering

)
100%

Tha above results are consistent with tne previously established
capability characteristics of Group I hardwaree An overwhelming percent
of use is in the bookkeeping=-financial reporting areas, with no use occurring
in the research=-engineering area. The types of activities Group I is per-
forming have resulted from economic constraints on the firm which are
primarily attributed to its limited hardware capabilities. In other words,
it is possible for the cooperative to enter the latter four areas of Table II
to a greater degree, but not economically with their present hardwaree.

However, there is an economically feasible alternatives the use of a
computer utility. The ccoperatives have the alternative of continuing use
of their present hardware for the types of activities they are currently
performing and time-share the more sophisticated applications. The use of
a computer utility could then enable the more limited firms in Groups I and
II to realize some of the business management ienefits that their large
competitors now enjoy. However, the use of a computer utility may not be
a feasible alternative for all firms. Each firm is unique, and depending
upon the particular firm, the disadvantages may outweigh the advantages.

Group I: Consists mainly of very small systems, mostly second generatione
Group II: Typically IBM 360/20%s or the equivalent.

Group III: Typically IBM 360/30%s or the equivalent.

Group IV: Consists mainly of large systems, all third generatione.

Typically IBM 360/40%s and larger or the equivalent. Mostly
capable of real time processinge

7




Table 1. Computers Owned by Selected Cooperatives by Type and Manufacturar,

Manufacturer & Model No, Computer Fregquency
Burroughs Corporation

B282
B300
B3500

- =

General Electric Company
GE 415 1

Honeywell, Inc.
H120

H2200
H4200

- O

International Business Machines, Inc.

IBM 1130
IBM 1401
IBM 1410
IBM 1440
IBM 6400
IBM 6420
IBM 360/20
IBM 360/25
IBM 360/30
IBM 360/40
IBM 360/50

[
EPARRDMOFHFEFHFWONDNDKF

National Cash Register Company

NCR 315 RMC
NCGR 500
NCR Century 200

W

Univac, Division Sperry Rand Corp.

Univac 418
Univac 9200

TOTAL RESPONSES

g F-

*Although 43 firms responded, total responses include those cooperatives with
more than one computer.

8



The above nine criteria were used to determine the hardware groupings;
reflecting increasing capability as the group number increases. However,
the capability of a ccmputer system must be defined in terms of the functions
it can perform whic? in turn must also include the effectiveness of the
system's software.3:

Given an individual sampled cooperative, it is possible to estimate
hardware capacity, most of the specific performance functions, and the
approximate speed of performance. However, it is difficult to meaningfully
generalize hardware specifications and the system's application potential
in terms of the five general areas used in the survey (see Table 2).

Given any particular problem, most of the computer systems in the survey
are capable in arriving at a solution. For example, most of the systems
can solve a linear programming problem; however, it may take a system in Group
I and II many times longer than a system in Group IV (assuming adequate
software and a capable computer staff)s The reason for this variance can
be traced to the high likelihood of a second generation computer occurring
in Groups I and II. Despite the capability of a Grouo I or II c¢ystem to
perform some of the more complex functions, the speed of performance
places economic constraints on most of these applications.

Groups I and II are composed of both second and third generation
computers. To generalize, Groups I and II are primarily limited to the
accounting-bookkeeping applications. These *wo groups are more conducive
to the bookkeeping activities primarily because of their limited memory
capacity, speed, and peripheral hardware capabilities. Most of the
cooperatives in Groups I and II would have difficulty in developing a total
computeri <~d management information system because of the real time involved
in receiving timely decision-making information.

Group III is capable of supporting a modest management information
systeme Most of the systems in this group are capable of real time processing;
however, as is shown later, {ew are utilizing this desirable hardware
characteristice.

Group IV computers are all third generation computers. Moreover, most
Group IV computers are capable of real time processing. Such a characteristic
is usually considered a prerequisite for the development of an effective
total management information systemmﬂ/

3/

Software efficiency is greatly reflected in the information demands of
each cooperative and its respective programming language. Since the
present concern is with computer hardware, a discussion of the various

programming languages is presented later in this report within the
aggregate analysise.

ﬂ/ See Glossary for definitionse.
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Sxample;

B1ling, invoicing, payroll
WAOUNTLiINg, otc,

Capital investment analysis,
cas., flows, general and tax
thnﬂ. atc.

Production scheduling, inventory
control, quality control, dis-
tritution scheduling,

Sales forecasting, sales analysis
aw control, advertising, new
product scheduling,

Linear programming, critical
path, simulation, product
“519‘0 ’



Sy chould e undes stood that the hardware capability of a firs Jdocs
not detersine the effeciivencss of the information :ystemy the corputes o
oily a tool usea ¢ mhace an exiuting information systetie Drucker makes
the following analogyt

The computer is e information what the eleciric power station

i3 Lo electricitys The power station makes many other things
poscible, but it {s not where the money ise The money is the
appliances, the motors and facilities made poscible and necessary
by electricity, which didn't exist before. Information, like
electricity, is energy. Just as electrical energy is energy for
mechanical tasks, information is energy for mental taskse
(Orucker, 1967, by pe 23).

Moreover, Drucker relates, the real value is not in the electrical
power station, but is found in the generated energy. In the same manner,
the real value of the computer lies not in the physical hardware but rather
in the effective utilization of the generated informatione.

The development of an effective information system should not be
construed to only consist of computer hardwaree As indicated above, an
information system is much more than the computer. Moreover, an effective
information system mmst start with the understanding of management
together with a capable technical staff rather than a survey of computer
hardware.

Considered next is an analysis of use by groups in the hope that
some meaningful relationships can be found between actual and potential
utilization.

Analysis of Use by Groups

The analysis of use is first conducted according to the four groupse
Following the group analysis is an aggregate analysis; the latter not only
encompasses an analysis of use, but also other information relating to
performance evaluation, both of which will be compared to an analysis of
a study of 108 leading manufacturing companies conducted by Dean (1966 a)e
It is hoped that by presenting a group analysis prior to the aggregate
analysis an individual cooperative can identify its grouping and thereby
compare itself with similar cooperativese

Gzooup I

The eleven cooperatives in this group used their computers an average
of 118 hours per monthe. The average computer experience of these cooperatives
is five years. They have an average annual sales of $53,597,471, with a range
from 11,5 million to 125 million, and spend an average of $105,193 per year
on their computer activities (hardware rental or the equivalent, operating
costs, staff systems planning, design, and programs planning )e Within
Group I there is no apparent relationship between annual computer expenditures
and salese The average annual computer expenditures break down to 47%
operating expense, 45% rental or the equivalent, and 8% for systems
(o 11

3]




desaan and proareme planning (sec Fiqure 1).

tor exarple, in BNy cases it may be more advantaicous in the long :run for
e firm to allocate the expendi tures to the development of ft. present
wysiem rather than suwnsidize a computer utility; each alternative 2hould
br wons’dered in the lang=range planning strategles of the cooperative.

The following are typical responses from Group I, referring to their
future pluns for expanding their computer effort:

"Iv install a complete system of order entry, sales, and produc“ion
contrel resulting in a complete system from entry of orders to Sumary
of sales."

"Add additional disk drives and increase core and speed of component
equipment.”

"Upgrade equipment to provide greater storage Capacityy access to
data, cut down on key punching, and improve m2mbership records."

“"Plan to have all accounts except general ledger on computer records,
sales, and inventory analysis.ees”

The above indicate that in the near future Group I will continue to
emphasize the bookkeeping applications in their expansion plans.

Group II

The ten cooperatives in this group on the average use their computers
233 hours per month, and have an average of six years of computer experience.
Their average annual sales is $59,935,791, with a range from $21 million
to $390 million; and they spend $212,375 on their computer activities each
yY2ar. The annuval computer expenditure of Group II breaks down to 44%

operating expense, 40% rental or equivalent, and 16% for systems design and
programs planning (see Figure 1).

In the determination of the types of information generated by Group II
systems, the five areas of Table 1 were used. The following are the results:

Group II
Area Percent
l. DBookkeeping 72
2. Financial Analysis 6
3. Production-Distribution 13
4. Marketing-Sales Analysis 9
5. OR., Economic Research, Engineering -0
100%

12
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o ihcii hardware. Analogous to Group I, if the management of this jroup
has the desire to extend to new and more complex applications whizh are
buyond the capabilities of their present system, the alternative of using

3 computer utility is likewise available. The present functions can continue
‘0 be performed on their present system while the more sophisticated

applications are done by a computer utility. A discussion of time-charing
criteria is dis-sussed later.

The following are typical responses from Group II referring to their
future plans for expansicn:

"Expand to linear programming"”
"Expunsion to activities other than processing financial information.®

"A complete information system tc cover our entire organization related
to cost and need."

The management of Group II indicate a desire to extend their applications
oeyond their initial clerical applications. However, most of these

cooperatives are economically constrained to their present activities,
resulting from limited hardware capacity.

oroup 111

The twelve cooperatives in this group, on the average, use their
computers 344 hours per month. They have an average of B years of
2xperience with their present or similar system. Their average annual
ales is $130,620,270, with a sales range from $30 million to $370 million.
)n the average they spend $375,637 annually on their computer activities.
he average annual computer expenditure breaks down to 44% operating

2xpenses, 35% rental or the equivalent, and 21¥ for systems, design, and
rograms planning (see Figure 1). .

Group III allocates its total computer time in the following manner:

Group III

\rea Percent
.« Bookkeeping 55
. Financial Analysis 12
« Production-Distribution 15
b Marketing-Sales Analysis 16
'+ Operations Research, Economic Research, Engineering 2

100%

As the above percentages show, computer use of Group III is significantly
lifferent from that of the two previous groups. Perhaps the most obvious
lifference is the increasing percentage of computer time in areas 2 to 5; these
our areas increased at the expense of a significant decrease in relative
llocated computer time to area I,

14

11




OGnce again, the explanation for the variance among groups is linked
to thelr hardware capability. All of the Group Il systems are thir1
generation computers, maintaining a lavger core memory and greater speed
which are necessary for many of the tore complex applications. However,
this difference can also be viewed Uy management's attitude toward the
importance of its applications in the latter four arcas, and the amount
of experience the firm has wi'h a digital computer -ystem.

The following comments 1eflect the future plans for the expansion and
reorganization of the management in Group l1ls

»(We have) recently established a management systems committee of
top management to guide, monitor, and establish priorities for
systems development activities.”

“To incorporate teleprocessing into the system and thereby secure
more timely management information...”

"Management information sys’em in the implementation stage."
"Development of on-line total information system."”

"Continued expansion of applications--time sharing and data trans-
mission oriented...”

As the above indicate, Group III is not only capable of a modest information
system, but their plans indicate their desire to implement one.

Group IV

The ten cooperatives in this group each use their computer 456 hours
per month. The average cooperative has 8 years of experience with the
present or similar system. Their average annual sales is $152,637,800,
with a range from $50 million to $434 million. On the average, they spend
$621,806 annually on their computer activities. This average annual computer
expenditure breaks down to 41% operating expense, 31% rental or the
equivalent, and 28% for systems planning and design (see Figure 1).

Group IV presently allocates its {otal computer time in the following
manner 3

Group IV
Area Percent
1. Basic Bookkeeping ‘ 50
2. Financial Analysis 10
3. Production=Distribution 13
4. Marketing-Sales Analysis 17
5. Operations Research, Economic Research, Engineering 5

100%
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Mot of the computers in this group are capanle of maintaini g an on-line
1cal time computer system. And in short, most of the systems of Group IV
have the capability of providing a total management information system. The
following indicate the management®s anticipation of achieving that goal:

"...We are presently developing a total management system. We also
have under development an accounting and reporting system for our
member cooperatives."

"To develop a total information system.”
However, the management from one of the more limited systems respondeds:

"Upgrade core size to permit on line multiprocessing operations and
additions to paripheral equipment teleprccessing and CRT input and
inquiry to basic data files."

Tne above indicate Group IV's intentions to develop a total computerized
management information system.

Si of Gro Analysis

By using the four groupings established to determine hardware capabilities,
some very significant relationships are revealed.

Average sales progressively increase from a low of $53,597,471 in Group I
to a high of $152,637,800 in Group IV. Similarly, average costs progressively
increase from $105,193 to $621,806 for Groups I to IV respectively.

There is a direct relationship between sales volume and amount spent on
the computer effort by groups (see Figure 2). This relationship suggests
that the cooperatives with a more capable system spend proportionately more
on their computer efforts and maintain a higher volume of sales.

The cost=sales ratios are .20%, .21%, .28% and .41¥ for Groups I, II, III,
and IV respectively. These ratios indicate that the cooperatives with the
more capable computer systems spend a greater percent of their annual sales
on their computer systems than do the cooperatives with the more limited
systems, Furthermore, Figure 2 shows that as group sales increase, the amount
spent on the computer system also increases; however, this increase occurs at
a decreasing rate. The computer expense/sales ratio is often used as a
criterion for allocating computer funds.

There is also a direct relationship among the four groups and the
allocated percentages on computer expenditures. Perhaps the most significant
expenditure relationship is the proportion spent on systems planning and
design, which increases progressively from 8% in Group I to 28% in Group IV
(see Figure 1). Operating costs decrease as does the proportion spent on
lease or the equivalent. Consequently, the cooperatives with the more

capable systems spend proportionately more on planning and developing new
applications.

16
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Parhaps one of the more interesting relationships is the present types
of information generated among the four groups (see Figure 3). This relation-
ship shows that as firms acquire more capable systems, there is a proportionate
increase in computer time allocated to areas in addition to basic bookkeeping.
Mich of this can be attributed to the years of computer experience for each
group and the more intense information demands of the larger cooper atives.

Finally, by interviewing many computer managers, it can be concluded
that in most cases the hardware capability is not the primary limitation in
the cooperatives' quest to expand to new and more complex applications.
Instead, the software (programs) and people elements provide even greater
limitations. It is difficult to acquire and maintain competent people to
program and design the information system. Even more important is the need
for ccastructive communication among those who need the information and those
who design the system that provides it. These limitations appear much more
crucial to effective computer utilization than hardware limitations. These
problems are further discussed within the following aggregated analysis.

ASGREGATE ANALYSIS OF USE

Cooperatives Which Owned or Leased Their Own Computers

The 43 cooperatives that own or leased their computers in this survey
on the average used their computers 252 hours per month. Individually they
spend from .03% to .99% of their annual sales on their computer activities
(nhardware rental or equivalent, operating costs, staff systems planning, design,
and programming), with the average at .39% of annual sales. In all, these
cooperatives spend a total of over $11.5 million annually on their computer.
Individually, computer expenditures by cooperative size vary widely (see
Figure 4)§/. Such disparities usually can be traced to the type of products
marketed, processed, OTr supplied and the maturity of the installation, which
very likely determines the extent and type of applicaticnse. Application of
regression analysis reveals a significant relationship between annual, sales and
annual computer expenditures. However, sales alone is not an exact predicicrs
other factors have a significant effect on computer expenditures such as the
‘type of product marketed, processed, supplied, the maturity of the computer
installation, management attitude towards computer utilization, etc.

Although it is not the purpose of this study to evaluate effectiveness,
at this point the question arises: is there any relationship between the
amount spent on the computer and its effectiveness in managing it? Dean (1966 b)
jndicates that there is some correlation among industrial corporations, but not
a strong one. Dean's study reveals that the companies with the highest
effectiveness rating spend on the average 1.0% of sales on computer activities
while the lowest rated companies average .23% of sales. Dean continues,
"However, there are enough exceptions to indicate that dollars spent are not
a major criterion of usage effectiveness."

As Figure 5 indicates, average computer expenditures for the sampled
cooperatives break down to 46% operating expense, 37% rental or equivalent,

2/ The time specified by the cqpperatiVes represents actual operating time of
the central processing unite '
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el TR for cyitlom: and pioaraw. planning. Dean's study of the industrial
DMreedtoom 2inllarly it dicates 37X for v+ tal or equivalentj however, the
B-rcregpancy Lioin the 19K spent for of ruting expense and 24% for systems

Wil progr ane 5 wwning. ™us, the avers). >f the "effective"™ industrial firms
Weud progosiionatoly mose oh systems and programs pianning than do the
mIveyod (roped 3lives. An viewed in Figure 5, the cooperatives with the

iayer ek entituzosy in general, spond proportionately less on rental or
“hcvalern’ wud mre oh sy-toms and programs planning. Dean (1966 c¢) attributes
e e the company®e Maturity 3¢ 3 computer user, and a reflection of their
“tetsaied emphazic on iy:tlang design v implement new, more complex operating
Wh - cWMioh: which ate charatteristics of experienced companies. Conversely,
e Lwget 3tiwes it this survey indicated only a slight relationship between

3 oot 3live’: costf3ale, percentaqe to the cooperative's computer experience.y
Cwerery 3 indicatod earlier, there s a relationship among individual groups
¥ Shels gt er capo: , e,

- tenpl o 29grcgate Lhe types of informa*ion being generated,
Aee wpaen the Yollowing five ateds were specified: basic bookkeeping--
foracl Ay regar ity financial malysiss production-distribution operations;
Mokt tup cpetationengle. analysisy and operations research, economic
eicarcheatiginceer inge Each couperative indicated its initial, present, and
Poltere wie inocais of the five areas. The main purpose in specifying the
WMgoe Qiifcront arcas (mum. present, future) was to determine the increase

“T decieaze 1 ocack application area since the initial installation (see
Yogare (),

Weete ileatly, with teforence to Figure 6y the basic bookkeeping-financial
bty azea has wignidicantly decreased since the initia) installation
Toub TR e RX 1 del for injtial, present, and future use respectively. 1In
e femalning aical ihe pescentages have increased, at the expense of the
baio. Mecdteo, iny atca. Although few responding cooperatives intend to reduce
thel: oteopitg offatts, Mt all intend to increase their efforts in the
TomALTLRd fuoud ateas, thus reducing the proportion of computer time spent in
tte Laslc lasokdooping activities, .

4: 3 cohsoquence, the remaining four areas show steady percentage increases
iomce the Computer®s injtial installation. The following percentages represent
*he Initlal, presenty and future use for each area: basic bookkeeping-
Yihahcial yoparting, 76K, 64X, 48%; financial analysis 6%, 8%, 11%; production-
d-:115UL wh opes ations, X, 14X, 21%; marketing operations - sales analysis
1%, 12K, 19%; snd operations research = economic research - engineering, less
et by Ky 5% (sec Figure ¢). The.c results clearly indicate a trend away
f100 testriciing the computer to the bookkeeping areas. In the next 3-5 years,
the touperitives in this survey expect to direct over half of their total use
to upelating ares: and expect o more than double the time spent in the
teac@d il I can.

Four of the firms in this survey were using the computer services of
*wiher opany a institution. The average annual sales of these four

& tec Apgendia B fop regression analysis results.
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cooperatives was $30 million, ranging from $8 to $65 million. Average
monthly usage ranged from 8 to 30 hours. Two of the four firms leasing
computer time indicated that the primary areas of use were the bookkeeping
tasks and producer payments. None of the four are using the facilities on
line; all four were off line batch processed jobs.

Five of the cooperatives were provided computer services by a service
bureau. The average annual sales of the five firms was $20 million with a
range from $5 to $49 million. None of the five indicated the types of
information they were processing with the service bureau; however, all of
the information was processed off line. Those that specified the service
bureau hardware indicated one Univac 9300 and two IBM 360/25's; the other
two firms did not respond. ~

Apparently the above firms have not found it feasible to own or lease
their own hardware. However, one firm indicated its purchase order of a
computer. Evidently smaller firms find it more profitable to utilize the
professional services of a service bureau rather than be confronted with many
of the problems of other smaller owners. By taking this route, these
cooperatives have available the exact computing capacity and memory, and
within limits, those computer capabilities that most closely match the
problem needs of the moment. Furthermore, they are charged only for the time

and capabilities actually used, while the overhead for the unused facilities
are shared among other users.

MANAGING THE COMPUTER

The ability of a cooperative to expand its applications to new and more
complex areas is a function of hardware, software, and people. The latter
variable is now considered.

Virtually all of the cooperatives in the survey maintain an individual
who coordinates the computer activities and is responsible for the overall
Jiality, performance, and forward planning of the cooperatives' computer
effort.s Dean's study (1966 d) revealed an important relationship between the
computer manager's previous experience and his reporting responsibilities.
Dzan found that the more effective computer installations were those where the
computer manager had either operating or management experience and reported
directly to top management personnels.

In this study the following percentages indicate the previous experience
of the individual in charge of the'cooperative's computer effort: 44% with
data processing and programming experience, 40% with experience in finance
and accounting areas, and 16% with operating and management experience. Forty
one percent report directly to the general manager, 20% report to the assistant
general manager or vice president, 16% report to the treasurer or secretary,
and 23% report to the controller or assistant controller (see Figure 7). Upon
analysis of the reporting relationships among the four previously established
groups, the following hypothesis was rejected:  the computer manager in Groups
I and II primarily report to the controller or treasurer/secretary and the
computer manager of Groups III and IV primarily report to the general manager
or vice president. In other words, there was no significant difference in
the reporting relationships among the groups.
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Many of the surveyed cooperatives indicated difficulty in penetrating
application areas and have consequently attributed many of their problems to
the previous experience of their computer manager. Moreover, many firms that
were concentrating on the bookkeeping areas had individuals with accounting-
bookkeeping experience. However, the inability of the firm to expand
applications to areas other than bookkeeping cannot be blamed totally on the
lack of ability of the computer manager nor can management take the blame.
The problem appears to be a communication gap between the computer people and
management. To a great extent the lack of progress has been caused by
antagonism between management and the computer staff. Management blames the
computer people for not providing them with the information they need or
with providing too much information. On the other hand, the computer people
continually blame management for lack of involvement in the design of the
system. In fact, they say, management very often does not even know what
information they need for decision making. This lack of communication points
to the need for the development of an effective information system which, 1f
designed correctly, will virtu .lly eliminate such problems.

One solution or partial solution suggested is that companies tend to
put operating people in charge of the computer because it is believed
easier to educate them about computers than to teach systems specialists
about business. However, this course of action may not always be practical.
In any event, systems specialists should be familiar with operating pro-
cedures. As Robert Townsend contends:

Before you hire a computer specialist, make it a condition that
ha spend some time in the factory and then sell your shoes to

the customers. A month the first year, two weeks a year thereafter... -
(1970a, p. 37)

Another alternative would be for the firm to clearly and specifically
identify its information needs and relative frequency of the needed infor-
mation. Each individual receiving information should continually ask
himself: what am I going to do with this information? and what would I
do if I didn't have it? Then his decision making needs should be relayed
to the computer people. Otherwise "your managers will be drowning in ho=hum
reports they've been conned into asking for and are ashamed to admit they
are of no value." (Townsend, 1970 b, p. 36). Such a course of action would
significantly narrow, if not in fact close, the communication and - information
gap.

In some agricultural cooperatives a genuine lack of accurate and timely
data exists, while in others excessive computer output and detailed routine
reports obscure the few key figures that are needed for effective decision
making. Because this information is not properly filtered or screened, an
information gap results between the computer people and management. Ton-
sequently, the purpose of identifying information needs and attempting to
implement an effective information system is to significantly reduce decision
making uncertainty by closing the information gap. However, even if this
information gap was virtually closed, the particular decision could not always
by executed. In other words, accurate and timely data does not guarantee

adequate or correct decisions. It only makes possible more rational decisions
than decisicns based solelyon intuition.
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In attempting to alleviate many of the computer inefficiencies,
approximately 50% of the surveyed firms have established a regular procedure
to both control and evaluate the computer's effectiveness, and to determine
improvement needs. About 40% of the cooperatives conducting such an audit
have formed some type of committee involving general management and operating
personnel to perform the audit; 20% are utilizing outside consultants, and
20% are conducted by data processing personnel. Dean's study indicates that
the managements of two-thirds of his surveyed industrial firms use regular
audits to improve their control of computer activities and performance.

Also, the larger the company, the greater the likelihood that management
audits the computer activities. The following areas were emphasized in Dean's
(1968 b) study by the firms in conducting their audits in order of their
importance.

l. Appraisal of budgets for new computer systems developments and new
equipment.

2. Determination of appropriateness of present systems as management
and control tools.

.3« Review of the usefulness of present systems to operating people.
4. Checking on adherence to operating budgets and output deadlines.

S. Analysis of systems and operations for potential susceptibility
to fraud or other financial irregularity.

6. Evaluation of personnel and management practices affecting computer
systems.

7. Review and adherence to development project budgets and schedules.

RATED EFFECTIVENESS

Management persnnnel of the sampled cooperatives indicated their efforts
and effectiveness relative to their competitors in expanding their computer
effort for activities other than processing financial information or
performing clerical-type work (see Figure 8). The authors hypothesized a
relationship between the cooperative's effectiveness-ranking and their actual
performance; however, the results of this study reveal nu such relationship.
Furthermore, no relationship existed among the rated-effectiveness of the
cooperatives and their respective groups. Collectively, the cooperatives
responded with ranking slightly above average.’

t

PROGRAMMING LANGUAGES

In an attempt to determine the exact programming language mix utilized by
the surveyed cooperatives each firm was asked to indicate the exact percent
of their programming conducted in each of the various programming languages

v Scale: High (5), above average (4), average (3), below average (2),
low (1). The average ranking of all surveyed cooperatives is 3.2.
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(see Figure 9). The percentages in Figure 9 are only averages and do not
reflect a suggested programming procedure. Moreover, these percentages
indicate only the percent of total programming performed in a particular
language and does not reflect the actual .usage. Since the usage more
accurately reflects the efficiency of the program mixture the exact percent
of each programming language actually utilized is desired. For example, if
a cooperative was programming in both Assembly Language and Fortran, it is
feasible that 50% of the programming could be done in each of the languages
and the actual program usage could be significantly different. Further,
suppose the cooperative utilizes the Assembly Language programs 80% of the
time to 20% Fortran. Within the typical. agricultural cooperative business-
type utilization circumstsnces this would appear to be a more desirable
program mix than if the two languages were used to the reversed ratio, i.e€.,
80% Fortran to 20% Assembly Language.

REASONS FOR COMPUTERIZING

Many of the cooperatives indicated, as their initial reason for com-
puterizing, the desire to develop a management information system. Apparently
many of the cooperatives believed that by the mere act of installing a com-
puter an effective management information system would evolve. It should be
made clear, however, that the computer is only a tool that will, if used
effectively, enhance an existing system of collection and distribution
of information. Moreover, before the decision to computerize 1s made, the
present system of information retrieval should be reasonably clean and
effective; otherwise, the computer will only speed up the inefficiencies of
the present system and further complicate matters (Townsend, 1970 c).

The responses of these firms tend to be idealistic rather than realistic
in view of the evidence previously presented showing that their initial and
present emphasis remain largely with the bookkeeping activities (see
Figure 6). The following individual responses reflect a more realistic
estimation of the typical cooperative's decision to computerize.

"Rising labor costs, tight labor markets, lower error rates expected,
effective computer salesman, a study of the economics, a desire to
be modern..

“Clerical savings plus the knowledge that a computer would be required
in the future." ‘

"Data Oolume--COSt reduction."

As the above responses exemplify, many o the cooperatives hoped for
significant savings to result from the substitution of the computer for
clerical labor. However, today many of these firms are still only receiving
those initial benefits:-and consequently disregarding many of the "decision-
making" activities that may have even potentially higher payoffs.

Furthermore, a reléfioﬁship among the four groups was sought in
determining their reasons for computerizing; however, no trend was established.
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PURCHASE, RENT (LEASE), OR TIMESHARE

In this section guidelines are presented in the attempt to objectively
answer the question--should a firm purchase, rent, or time share?

In general, the decision maker should consider all costs, contingencies,
and risks and then choose the cheaper alternative that has strong evidence of
effectiveness. 1In calculating the cost of each alternative, the costs should
be stated in terms of their present value. For example, a high purchase/ient
ratio does not necessarily indicate -that a computer is overpriced and clearly
should be rented; it is more likely to indicate that the manufacturer expects
the computer to have a relatively long economic life.

A more desirable alternative than only considering the purchase/rent ratio
i1s to calculate the total (present value) cost of each alternative approach-=
purchase cr rent. If one alternative appears to be considerably more desirable
than another, the result (if correct) is likely to be caused from significant
differences between the situation of the installation in question and that
of the typical user. Consequently, it is well for the Mmanager to explicitly

identify such differences in order to ensure that they exist and are in
fact significant.

An example provided from Sharpe (1969) of computing whether a firm should
purchase or rent will illustrate the principle of present value.

Suppose that an agricultural cooperative had decided to use a particular
computer for the next 24 month interim period until it purchases new equip=-
ment. The relevant decision concerns whether the computer should be purchased
or rented? Rental (including maintenance) costs $10,000 per month. The
purchase price of the machine is $450,000, the monthly cost of maintenance is
$1,200 and the computer's estimated market value 24 months hence is $270,000.

Rental:
$10,000 per month for 24 mohths $240,000
Purchase:
- Purchase cost 450,000
- Maintenance ($1200 per
month for 24 months) 28,000
- Less sales value 270,000 $208,800

The above example suggests that it would be cheaper to purchase than to
rent; however, this conclusion may be incorrect. The error lies in the

addition of dissimilar amounts. A dollar spent 24 months from now is not
the same dollar spent today.

In virtually all times and places, goods and services in the present have
been considered preferable to equivalent amounts in the future. This problem
is coped with by calculating the present value of a dollar given a specific
time period and interest rate using the following formula:
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Present value = EFuture worth
(1+zr)n

where r = interest rate, and n = the period of time covered.
Now suppose that the current rate of interest is 5/12 of 1% (approximately

5% per annum). The policies of renting versus purchasing will indeed be
significantly different if the respective cash flows are discounted.

RENTAL: :
Present_value Present value of
Period Cash flow of $l§/ cash flow
1 $-10,000 0.995851 -9,958.51
2 $-10,000 0.991718 -9,917.18
24 $-10,000 0.905025 -9,050.25
Total present value = =-227,938.98
PURCHASE::
0 -450,000 ~1.00000 -450,000.00
1 - 1,200 995851 - 1,195.02
2 - 13200 a9917l8 - 15190006
24 {- 1,200} . 905025 - 1,086.03}
+270,000 +244,356.75

Total present value -232,995.93

The above discounting procedure indicates that the original purchase
alternative is no longer the financially desirable alternative. Other
considerations, however, should also be considered such as the cost of
capital and possible tax deductionse For example, if the machine is pur chased-=
outright or on credit--over a period of time the firm may be better off
because of possible tax deductions. : i

A third alternative available to the potential computer user is that
of the computer utility or time sharing. Since costs of time sharing
computers vary so widely among manufacturers and bureaus, our attempt will
be merely to suggest'a few guidelines that will provide additional information

\)8/ Present value tables are found in most mathematical table texts.
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to individuals contemplating time-sharing. The following areas will be
discussed regarding the time-sharing alternative.

1) Who are the primary users?
2) What types of applications are conducive to time sharing?
3) What are the advantages and disadvantages of time sharing?, and

4) What is the optimal solution?

Time sharing is used by many small companies which are unable to afford
their own computers. However, despite the fact that imany small companies
are using time sharing they are not the largest consumerss the big users tend
to be the large corporations that are also big users of other types of
computer equipment. A study by Brandt (1969 a) revealed that 39 percent of
time sharing used was by large companies with annual sales in excess of
$100 million. However., of these large firms, 93% indicated a decline in time
sharing, while firms with sales less than $100 million generally indicated an
increasing usage in time sharing.

Many small computer owners have said, "We have our own computers thus, we
have n need for time sharing." A response of this kind is likely to reflect
a lack of understanding rather than a measure of cooperative size. There are
definite application areas where each type of computer system offers significant
advantages over other application areas as the following advantages and dis-
advantages suggested by Schwab (1968 a).

Beneficial Circumstances of Time Sharing:

1) For the solution of problems with (a) a high amount of computation,
to take advantage of economies of scale in processing, and (b) low communica-
tion costs for input and output.

2) For the solution of problems requiring a large memory, to take
advantage of the economies inherent in sharing a computer's memory (eege,
large linear programming problems).

3) For a reiatively small user, in terms of the amount of computation,
who has problems with widely varying characteristicss such a user will benefit

from a complete programming system, which could not be obtained from renting
a small computer of his own. :

4) For obtaining the solution of interactive problems common in pro=-
gramming and in research and engineering applications.

Unfavorable Situations:
1) When the penalty of failure is high.
2) For the solution of problems which entail (a) a low amount of com-

putation, in terms of the number of operz*ions, and also (b) high communication
costs. :
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3) For problems whose processing can be easily scheduled and whose
execution times are known in advance--as is true, for example, of repetitive
problems. (This situation is often found in business applications: a _
problem such as the payroll processing of a company can be easily scheduled;
furthermore, it is repetitive, and thus its execution time is known., There-
fore, if problems can be scheduled, a time sharing system, with its capability

of program interrupt, may not bring any gains, since a firm can determine
its computer needs fairly accurately.)

Optimal Solution

While the large shared computer has significant economic advantages
in some situations, it does not provide the optimal solution under all
circumstances. Schwab (1969 b) further contends that "in the future users
will simultaneously have their own small systems and share larger systems and
the combination of small individual computers and a large shared computer
may well prove to be the economically optimal solution. Thus, by having
access to both a time sharing and a batch-processing system, each problem
can be solved with the system best suited for its solution. The question
is not whether to have a telephone, write letters, or send wiress; we
normally have access to all three means of communication. Rather, it is the

question of which system is fne wost appropriate for each type of information
to be trunsmitted.”

SUMMARY AND CONCLUSIONS

In the past few years, the major emphasis of the computer industry has
been to increase the speed and overall capability of the hardware. The
emphasis now, howsver, involves bringing software in line with the hardware.

Cooperatives in Groups III and IV of this study are confronted with
this identical problem. The capabilities of their hardware are bevond the
dsvelopment and sophistication of their software. However, a certain
amount of excess capacity should be allowed for future growth and develop-
mant. The use of the Group III and IV systems in the next few years reflect

a shift from the routine bookkeeping chores to those that help management
and operating personnel make decisions,

Generally speaking, the hardware of Groups I and II are economically
constrained to the bookkeeping activities. In the future most of these
managers express the desire for further development of their bookkeeping
applications. One alternative available to the managements of Groups I and
II is that of time sharing with many of the more sophisticated applications
of a computer utility while maintaining their present applications on their

‘given systemes In this manner these smaller cooperatives can realize some

of the business management benefits that their larger competitors have been
enjoying all alonge In fact, in many situations the use of a computer
utility may also be desirable for many of the firms in Groups III and IV.
However, the Group III and IV systems are as fully capable of handling many
of the same problems as a computer utility, and in most cases these resources
should be allocated towards the development of their own systems.
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sesaps tle mes” importan? problem attecting the computer utilization

he :.yweyed cocperatives is reflected in the magnitude of the communication
yx tewes Tte cogpater people and management, The firms that were utilizing

‘owards *heir fullest capability have devised methods of involving

“he Jetermitation of new areas of application. Solutions consist
of $lsci- 3 managenen” o1 cperating people in charge of the computers, devising
segul st compmiter audits involving top management, and explicitly identifying
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12,

GLOSSARYQ/

Batch processing: 1) Pertaining to the technique of executing a set of
programs such that each is .completed before the next program of the set
is started. 2) Loosely, the execution of programs serially.

Bit: In binary notation, either of the characters O or 1.

Byte: A sequence of adjacent binary digits operated upon as a unit and
usually shorter than a word. :

Cathode ray tube display: (Abbreviated "CRT display"), 1) A device that
presents data in visual form by means of controlled electron beams.
2) The data display produced by the device as in 1).

Central processing unit: A unit of a computer that includes circuits
controlling the interpretation and execution of instructions.

Character: A letter, digit, or other symbol that is used as part of the
organization, control, or representation of data. A character is often
in the form of a spatial arrangement of adjacent or connected strokes.

Computer: 1) A data processor that can perform substantial computation,
including numerous arithmetic or logic operations, without intervention
by a human operator during the run. 2) A device capable of solving
problems by accepting data, performing described operations on the data,
and supplying the results of these operations.

Core storage: A form of high-speed storage using magnetic cores.

First generation computer: A computer utilizing vacuum tube co onents.
omp ;

Graphic character: A character normally represented by a symbol produced
by a process such as handwriting, drawing, or printing.

Hardware: Physical equipment, as opposed to the program or method of

usey, for example, mechanical, magnetic, electrical, or electronic devices.
(Contrast with "software").

Magnetic Core: A configuration of magnetic material that is, or is
intended to be, placed in a spatial relationship to Current-carrying
conductors and whose magnetic properties are essential to its use. It

This glossary contains definitions from the following: 1) The U. S.

Standard Vocabulary for Information Processing, published by the U. S. of
America Standards Institute (USASI $ 2) The Proposed U. S. Standard

Vocabulary; 3) Sipple, Charles J., Computer Dictionary and Handbook, Howard
Sams and Company, Inc., Indianapolis, Ind., 1967.
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may be used to concentrate an induced magnetic field as in a transformer,
induction coil, or armature, to retain a magnetic polarization for the
purpose of storing data, or for its nonlinear properties as in a logic
element. It may be made of such material as iron, iron oxide, or ferrite
and in such shapes as wires, tapes, toroids, or thin film.

13. Magnetic disc: A flat circular plate with a magnetic surface on ..n.ch
data can be stored by selective magnetization of portions of the flat surface.

14. Magnetic tape: 1) A tape with a magnetic surface on which data can be
stored by selective polarization of portions of the surface. 2) A tape
of magnetic material used as the constituent in some forms of magnetic
cores.

15. Management information systems 1) Specific data processing system that
is designed to furnish management and supervisory personnel with
information consisting of data that are desired, and which are fresh or
with real time speed. 2) A communications process in which data are
recorded and processed for operational purposes. The problems are
isolated for high-level decision making, and information is fed back to
top management to’ reflect the progress or lack of progress made in
Aachieving major objectives.

16, Memory: See "Storage."

17. Multiprocessing: 1) Pertaining to the simultaneous execution of two or
more programs or sequences of instructions by a computer or computer
network. 2) Loosely, parallel processing.

18. Multiprogramming: Pertaining to the concurrent execution of two or more
programs by a single computer.

19. Offline: Pertaining to equipment or devices not under direct control of
the central processing unit.

20. Qffline system: In teleprocessing, that kind of system in which human
operations are required between the original recording functions and
ultimate data processing function. This includes conversion operations
as well as the necessary loading and unloading operations incident to
the use of point-to-point or data-gathering systems.

21. Online: 1) Pertaining to equipment or devices under direct control of the
central processing unit. 2) Pertaining to a user's ability to interact
with a computer.

22, Online System: 1) In teleprocessing, a system in which the input data
enters the computer directly from the point of origin and/or in which
output data is transmitted directly to where it is used. 2) 1In the
telegraph sense, a system of transmitting directly into system.

23, Real time: 1) Pertaining to the actual time during which a physical pro-
cess transpires. 2) Pertaining to the performance of a computation
during the actual time that the related physical process transpires in

order that results of the computation can be used in guiding the physical
processe
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24,

22.

26.

27,

28.

29.

30.

3l.

32.

33.

34.

Second Generation Computer: A computer utilizing solid state components.

Software: 1) A set of programs, procedures, rules, and possibly
associated documentation concerned with the operation of a data processiny
system. For example, computers, library routines, manuals, circuit
diagrams. 2) Contrast with "hardware."

Storage: 1) Pertaining to a device into which data can be entered, in
which data can be held, and from which it can be retrieved at a better
time. 2) Synonymous with "memory."

Stroke: In character recognition, a straight line or arc used as a
segment of a graphic character.

Tape drive: A device that moves tape past a head.

Telecommunication: 1) Transmission of signals over long distances, such
as via telegraph, radio, television. 2) Data transmission between a
computing system and remotely located devices via a unit that performs the
nacessary format conversion and controls the rate of transmission.

Teleprocessing: A form of information handling in which a data processing
system utilizes communication facilities.

Ihird generation computer: A computer utilizing solid logic technology
components, i.e., utilization of miniaturized modules used in computers,
which result in faster circuitry because of reduced distance for current
to travel.

Iime-sharing: 1) Pertaining to the interleaved use of the time of

a device. 2) Participation in available computer time by multiple
users, via terminals. Characteristically, the response time is such
that the computer seems dedicated to each user. )

Total management information system: A system that will instantaneously
provide all managers--at every level from plant foreman to chairman of
the board--with relevant facts needed in order to make a decision.

Word: A character string or bit string considered as an entity.
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APPENDIX B

Hypothesis #1

Regression analysis was used to determine the relationship between annual

sales (X) and annual computer expenditures (Y). The following linear
estimation was obtained: -

iy | §
Y = bo+le

where: b, = 87.27 = (expenditures in $ thousands)
and, by = 2.35 .
hence: ¥ = 87.27 + 2.35X

Specifically it was hypothesized that there was no relationship between
annual sales and computer expenditures (i.e., H:B ; = 0). This hypothesis
was rejected at the 95% significance levels thus ifidicating a linear rela-
tionship between X and Y. The correlation coefficient, r, was .54; meaning
that 954% of the total variation about the mean Y was explained by the
regressione. (The correlation coefficient is a measure of the association
between the random variables X and Y. For example, if r = 1, X and Y are
perfectly positively correlated and the possible values of X and Y all
lie on a straight line. If r = O, the variables are said to be uncorrelated.)

Therefore, we can conclude that there is a significant positive rela-
tionship between annual sales and annual computer expenditures. However,
sales alone is not an exact predictor; as aforementioned, other factors
have a significant effect on computer expenditures such as the type of
product marketed, processed, supplied, the maturity of the computer in-
stallation, management's attitude towards computer utilization, etc.

Hypothesis #2

Regression analysis was used to determine the relationship between years

of computer experience (X) and the percent of total computer usage allocated
to the bookkeeping-financial reporting applications.

Specifically, it was hypothesized that there was no linear relationship
between the length of computer experience and the percent of total computer
time allocated to the bookkeeping applications (i.e., B3 = 0). This
hypothesis was not rejected at the 95% significance level. Thus, we can
conclude there was no statistically significant linear relationship between
X and Y at the 95% significance level. The slope of the regression equation
was, howaver, slightly negatively sloping, suggesting that as the years of
computer experience increased a smaller percent of total computer time was
allocated to the bookkeeping-financial reporting applications.

-*
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Hypothesis #3

Regression analysis was used to determine the relationship between years
of computer experience (X) and annual computer expenditures (Y).

Specifically, it was hypothesized that there was no linear relationship
between X and Y (i.e.,B 1 = 0). By rejecting this hypothesis it could be
concluded that as cooperatives gain more experience with their computer
installations their computer expenditures would increase (if a positive
relationship). However, this hypothesis was not rejected and we conclude
that there is no statistical relationship betwezn X and Y.

Hypothesis #4

Regression analysis was used to determine the relationship between annual
cooperative sales (X) and the percent of total Computer usage allocated to
the bookkeeping-financial revorting applications.

Specifically it was hypothesized that there was no linear relationship
between variables X and Y. By rejecting this hypothesis it could be con-
cluded that as cooperatives increase their sales volume, the proportion of
total computer time allocated to the bookkeeping-financial reporting activ-
ities should decrease (if a negative relationahip) as a result of increased
allocation to other application areas. However, this hypothesis was not
rejected despite a slight negatively sloping equation. Therefore, we con-
clude that there is no statistical relationship between X and Y.

Hypothesis #5

Regression analysis was used to determine the relationship between
cooperative annual sales (X) and the percent of total computer usage
allocated to the marketing and sales applications.

Specifically, it was hypothesized that there was no relationship between
X and Y. By rejecting this hypothesis it could be concluded that as sales
increased the percent of total Computer time allocated to the marketing-
sales applications would increase (indicating a positive relationship). This
increase would primarily be at the expense of a decrease in the bookkeeping-
financial reporting area. However, the hypothesis was not rejected at the

95% significance level and we can conclude that there is no statistical
relationship between X and Y.

Hzgothesis ﬁ6

between annual cooperative sales and the percent of total computer usage

allocated to the financial analysis applicationse. However, no significant
positive relationship was found.

Hypothesis #7

Specifically, it was hypothesized that there was a positive relationship
between the amount of conputer experience of a cooperative and the amount
spent for systems and programs planning. There was a slight positive
rs}ationship but not statistically significant.
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Hypothesis #8

Specifically, it was hypothesized that there was a relationship between
annual sales and whether the cooperative either owned its own computer,

leased from manufacturers, or leased from a non-manufacturer. However, no
significant relationship was discovered.

Hypothesis #9

Regression analysis was used to determine the relationship between the

total number of computer employees (X) and annual computer expenditures (Y).
The following linear estimation was obtained:

Y = by + biX
where: by, = 16.78
and, b; = 13.97
hence: Y =16.78 + 13.97 X

Specifically, it was hypothesized that there was no relationship between

the total number of computer employees and computer expenditures (i.e.,

H: g = 0). This hypothesis was rejected at the 95% significance level;

thus indicating a linear relationship between X and Y. The correlation
coefficient, r, was 92; meaning that 92% of the total variation about the
mean Y was explained by the regression. Therefore, the conclusion is that
there is a significant posiive relationship between the total number of
computer employees and annual computer expenditures.
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