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o While avoiding evaluation or specification of
dividual companies, computer time-sharing commercial contract
ents are analyzed, Price and non-price contract elements are
4 according to 22 evaluation criteria: confidentiality

gé programs and user routines; languages supported by the
availability and nature of documéntation and user manuals:
1l1ity of instruction and trainings existence of syntax check
OF to compilation; advance notice of systems change; physical
itations of the prograns; availability of storage; user file
tucture requirements; delay for auser owned tape/disk mounts; nuaber
of users on the system; peripheral services; availability of
lamediate telephone assistance; availability of systeas tine;
ﬁ;&g@héﬁé netvork and location of computing equiplient; back-up
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BS and excessive delays; systems crash recovery procedures;
bility of benchmark tests; preventative maintenance procedures;
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Introduction:

The intent of this data analysis is to examine contract ugreements
for & commercial service -~ in particular, computer timé-sharing.

The data presentation is not intended to reflect a judgementel element
upon those companies supplying information, nor the value of their
contracts.

A section of the paper entitled "Suggested Evaluation Criteria"
discusses cons'idera.tiom, supplemental to costs, which are pertineat
in the decis:_lon-making process of the sclection of a time=sherig
contractor or contractors.

It is my hope that the results of this study will be of interest
to students of marketing in exploring contracts - a critical part of
thé lease-buy function-and in the unique cost-pricing situation whieh
exists in the time-sharing industry.' Computer science students, too,
are interested in computer pricing issues, and it is hoped that they
will derive some additional insight into the nature of computing
considerations which are written into formal éomputer agreements.

The anlysis grew from eighteen time-sharing contracts primarily
obtained through mailed requests of & number of time-sharing vendors.
Those companies responding to the request were extrcmely willing to
provide information; many offered information beyond the scope of this
study. I extend my appreciation to those firms for their co-operation.

Every éffort has been made in the anlysis to preserve respondent
anonymity, as the intent of the study was not to compare vendor systems

nor services -- that is not possible from such limited information.
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Wording in the anlysis was not extracted from any vendor contracts
although some. phrases may be similar to those in the contracts dﬁe to
contracf terminology standardization.

I am especially grateful for the time of Professor Phillip J.
Scaletta (see also bibliography) for his assistance in the inter-
pretation phase of the study, and for his suggestions regarding format.
Mr. Michael J. Goodrich, curfently a doctoral student at the University.
of Michigan, formerly time-sharing manager at The Upjohn Company,
provided much insight and'many valuable comments related to evaluation
criteria. |

Additionally, Professor Frank M. Bass of the Department of
Industrial Administraﬁion and Professors Maurice Halstead and Samuel
Conte of the Department of Computer Sciencé ﬁere helpful in their
commentary and encouragement in the preparation of the analysis for
general distribution. Responsibility for any errors or omissions

remains with the author.




Contract Analysis:

In an interview with the presidents of three time=sharing firms
in 1972 (Tymshare, Rapidata, National -€SS), a Datamation reporter
wrote that the expected growth of the time=sharing or network infor-
matioh services industry will be minimum:of 30-ho), annually. Although
in-house time-sharing resulting from systems capabilities of equipment
like the IBM S/370 reportedly had reduced some of ihe time ~sharing
| ser&ice house volume, minicomputers were not thought £o be & threat
to the time-sharing industry. The advantage of time-sharing over
miniccmputers were thought to be due to the need for complexity of
files, programs and data tnut are beyond the capabilities of mini-
col'aput;ers.]‘l

The 30-40% growth estimate might be a speculative figure; however,
the time-sharing industry is of growing interest in the computing
industry and to other busin-sses. Time-sharing provides access to
high powered computing‘equjnment where a firm'é comput ing needs may
fluctuate significantly and there fore not warrant the purchase of
equipment or where cost considerations might be limiting to smaller
firms.

The time-sharing contract agreement is the binding agreement
between the time-sharing company (hereafter termed the "vendor")
and those firms subscfibing to time~sharing servlices (hefeufter te rmed
the "customer" or "subseriber"). Although many contracts provide for
8 thirty day cancellation option, it is assumed that the customer's
intent is to have a long-term valuable relationship with that vendor

(or vendors) offering services compatibile with customer needs.

6




3 BEST COPY AVAILABLE
i .

As reported in the analysis section (Section A), there is excreﬁe
;\,ff variation in the contract agreements, this variation is egpecially -
| obvious in the pricing schemes. The contract analysis serves to summarize
3 the méjor terms of the time-shariné agreements, and explores the price-
‘cost variaq;ons. For those firms anticipating the utillzation of
time-sharing services, this analysis may servé to ellmihaté some
confusion suggested by extreme variations, and/or to conjecture o

rationale for the variations.
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Contract Issues:

- Some contracts consisi of a single page with & minimum of' standard-

% ized wording and significant. space for information to be completed

.o "as agreed." Others werc multi-part, multi-page documents addressing
& number of issues. In exumining the cdontracts and attachﬁents, two
major categories appeared: (1) pricing issues and (#) non-price

issues. The major price cr ~ost issues were:

Conversati-nal compuling rates
Batch computing rates

On-line data storage

Off-line data storage
Initiation- fees

_ Minimum monthly fees

\ : Discount schedules

" Service fees

The major nca-price issues were:

. Availability of systems time
Limitations of liability
Suits of action limitations
Term of agreement
Cancellation option
Price change notification
Payment terms :
Number of terminals
User numbers
Contract assignment
Equipment
Fair Labor Standards Act
Warranty
Service implied by contract
Statemenl of waiver or breach
. Customer responsibility
' Special programs prepared for customer
Proprietary programs
. Applicable state of law
Manuals and documental.ion
File security
Excusable delays
Systems improvements
Terms and definitions

8
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Prices and Costs:

Because of varying computer structures, and the numerous form:
that computer processihg approaches can assume, the determination or
total cost to the user is not a matter of simple calculation. Contfuct
terminology for a basic chargeable unit of time includes "systoems
second", "computer resource unit", "systems hour", "systems time",
and numerous acronyms. To determine a charging scheme, a potent;ql
subscriber would wish to request the actual-formula for price

computation -~ asking specifically what constitutes a "basic chargeable

unit" of time. Additionally, the subscriber would consider the price
ranges for various priority levels (time or volume). For cxample,
the number of priorities (hence rates) varies from one to seven for
batch rates of different vendors.

As shown in Section A, there are significant. differences in time-
sharing pricing schedules -- aggregating the data (for the purpose
of vendor anonymity) loses somé of the impact of that variation.

For those experienced in the computing field, the price variations
could raise a question regarding the most accurate method to employ
in the computation of total costs; for those inexperienced in computer
processing, the price variations could be confusing and misleading.
Regardless, the total cost computation (prior to the computer run)
appears to be & formidable tasg using the pricing schedules as the
only source of information.

Consider the time-shering company "Vendor-1" whose stated per
second CPU rale is 20% greater than thét of "Vendor-2", 'The

.9
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implication could be that the total costs of a conversatlonal compit.er
run with Vendor-l would be ?0% greatcr than those of Vendor-2. AL
the "per-second" level, the significance of cost differential might
be questioned, but at the "per-hour" level (not an unlikely compulu-
tional volume over a period of wecks for a substantial user), that,
cost differential blossoms into hundreds of dollars!

However, before Vendor-1l can be implicated as a "higher priced"
firm, the potential customer must consider & complex set of issues: ’
total cost is a function of (1) connect rate, (2) CPU rate and, in
some instances (3) a separate input-output \I1/0) rate. (To compound
the issue still further, a user considering filc storagé and/o:
additional services would need to add costs for'storage volume, mounting
(for off-line files),media rental, and various services.)

Extending the "siméle" case (cdnversational comput ing without.

P .
supplemental costs) -- connect rate is & function of & number of
consicerations including number of users logged into the system,
average system response time, the vendor queuing scheme, programmer
"think" time, and character transfer rate. The CPU rate can vary with

considerations including processor speed, processor capacity and

capability, and the vendor's job scheduling scheme,
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Total costs would be computed by the formulation:

i=1

Total Cost
cost consideration i

TC
C
i

number of cost considerations per vendor

A specific tot@l cost computational formula could be posed as:
K

= [(com *, + CPUM,, +17) *T/OM,) * Pri]

1

where

TC = total cost

CON = connect rate

CPU = processor rate

I/0 = input/output rate {o} where applicable
tl = connect time

t, = CPU time

1/0 time where applicable

t
-3
Pri = priority fector when rate differs
"% = multiplication notation :
and: :

t, = fn ( ety 5 oty ct3,...,'ctn)
ta = fn ( ptl ’ pt2 ’ pt3,o.'., ptm)

where $

{ct} is the set of connect time considerations

ct, = number of users logged on the system
ct2 = average system response time
(can be a function of ct, )
ct3 = Queuing scheme
ctn

n = number of connsect time considerations

11

(1)

fa_




T e

BEST COPY AVAILABLE
- 9..

{pt} is the set of processing time considerations

ptl Jjob scheduling formula
pt2 = processor speed
pt3 = processor capabhility -

pt,

m = numser of processing time considerations ‘
Therefore, without consideration of all these issucs, :l would be
difficult to determine if Vendor-l weie a higher priced firm; it could
in fact, be lower!

What is the solution? With so many unknowns (particularly the
connect time and processing time considerations) it would be an
almost impossible task to determine an exact total cost rigure. In
defense of the vendors, because'there are many factors unknown to them --
number of subscribers logged into the system at any future time,

customer programmers "think" time, nature of customer programs --

it would be difficull (if even possible) for the vendor to state a

precise cost.

Vendors should be able to forecast a reasonable cost estimatce
if custom:r program purameters are provided. Alternatively, a method
typically employed to gain estimates of running time and hence couts is
tne benchmark test (actually running sample programs on tiw vendor
systems). No vendor pérticipating in this study discusses the
policy toward benchmark tests. If the benchmark m:thod were employed,

the most reasonable estimate would be gained by running the programs
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at a time the user expects to be logged onto the system.

The cost summary in Section A is intended t» present.iwo issues
(1) the "average" prices ot computer time sharing services and (2) to

exemplify the pricing variations (justifiable perhups in the consid-

erations discussed here).

Non-cost Issues:

The non-cost issues are presented in the latter portion of Section A, |

13
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X SUGGESTED EVALUATION CRITERIA:

Wﬂile costs are of convern to time-sharing customers, the finul
decision in favor of a par'icular vendor could rest upon non-cost
issues. Consideration of .nese issues would depend upon customer
needs and priorities. Evaluation criteria can have a direct or
indirect effect on costs and have intrinsic value as well., In the

3

following summary, order is not intended to refleci the importance -

of the issue.

(1) Confidentiality Measures Assumed by the Vendor:

.o Confidential data is & concern of many business firms.
Accounting data and financial data is typlcally considered
confidential data, yet lends itself most readily to computer

application. When computer processing and data handling 1a

not within full control of the user, confidentiality is an
especially critical issue.

(2) Consultation Services Available:

Consultation services include programming assistance,
systems anlysis, data base design, or assistance in computer
utilization. This feature is especially important for {1irms
with minimal experience in computer processing.

- (3)

Package Programs and User Routines:

Many firms offer standardized programming "packages" tor
the general use of their customers. Examples of package

programs includes payroll processing, project 1ime antlyslu,

| « 14
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(&)

(5)

(6)

(7)

(8)

and accounting applications, such as general ledger.
Charging policies vary across vendors as discussed previously.'

Languages Supported by the System:

This feature could require additional training for firms
with computer personnel experienced with programming
languages not supported by.d vendor system. Additionally,
programs written in languages not suppurted by the vendor

system would need revision.

Availabiiity and Nature of,Documentation_and User Ménual&:

To utilize a computer system, the customer must have curreﬁt,
accurate, and.complete information for procedures. Typically |
this information is contained in one or a series of manuals
termed "user" manuals or "documentation." "Documentation"
may also include detail related to the vendor's system
design and/or programs.

Availability of Instruction and Training:

Some firms offer formal clusses at scheduled intervals
for their customers., Other firms may ofrer'special tutorials
for individual client personnel.

Existence of Syntax Check Prior to Compilation:

This feature of time-sharing languages could save considerable

time and expense when diagnostic messages are provided to the

programmey prior to program compilatlion.

Advance Notice of Systems Change und Period of Continuation of
Former Procedures Following a Change:

Many vendor contracts address the problem of systéms chunged

15
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(10)

(11)

(12)
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with regard to advance notice required. ?he critical
considefation is maintenance of former'proceuures to allow
amﬁle tiﬁe for routine processing prior to integration‘nr
new procedures or changes in user routines. |

FPhysical Limitations of the Programs:

This is significunt for customers anticiputing large
programming efforts. With an "upward" size limitation
(program cannot :xneed. a. specified size) the restriction

would not necessarily result in a decision to seek the

-services of anot:or vendor, but could result in systems

design considerations such as program segmentation. -

Availability of Storage -- On-line and Off-line:

. L]
The user would consider the availability. of space for

expected current needs and for projected or estimated future
storage requirements,

User File Structure Requirements:

To develop files which are computible with the vendor
system, customers must have access to information regarding
file organization. The requirement of file re-organization
for currently existing files is of interest to poténtial
cusStomers,

Delay for User Owned Tape/Disk Mounts:

Cost considerations for user owned tape or disk mounts
are discussed in Section A. The time delay for '11¢ mount\ng
could significantly affect the charges tor terminal conneect

time.

16
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(15)

(16)

(17)

(18)
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Number of Users on the System:

The number of users attempting to access the system ail any
one point in time could never be known.with certainty,

but "potential' users are a function of the number of
subscribers (customers) to the vendor system,

PEripheral Services:

"periphcral services" refers to services supplemental to
conversational and batch computing. Peripheral servi:es
include keypunching, verificatien, off-iine printing,
file duplication, and delivery of_materials.

Availability of Immediate Telephone Assistance:

Some verdors provide an "emergency" telephone number 1o
users. This number is avallable for consultaﬁion of specific
problems arising during the time-sharing computing process.

Availability of Systems Time:

Vendors providing contracts to this study offer time-
sharing services during the rogulur.business day with some
time extending through the evening and weekends., Some
vendors have speciallfates for "of'f" hours or non-priority -
time.

Telephone Network and Location of Computing Equipment s

The primary interest of the customer in network structure
and hardware location is the determination of line charges,
transfer rates, and related issues.

Back-up Systems and Excessive Delays:

Liability for excessive delays 18 discussed in some vendor

1
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. contracts (Section A - Non-Cost Issues), but few specify
the nature of the back-up systems. i these systems exisl,

(19) Systems Crash Recovery Procedures:

| , Many vendors provide for recovery of duta and data storngn -
media in the event of negligence on their part. Regardless

of the nature of the failure, the user would still have

interest in systems crash (failure) recovery procedure:.

(20) Possibility of Benchmark Tests:

Benchmark tests were suggested as an all.crnative to obtalning

an estimate of running time and computational costs. The

e

use~ would be interested in the vendor policies toward
running benchmark tests, particularly at the time the ' '
customer anticipates systems utilization.

(21) Preventative Maintenarice Procedures:

One vendor mentioned preventive maintenance in the
contract agreement. The user would be interested in 4 ime
scheduled for preventive maintenance in addition to
maintenance policies.

(22) History of the vendor, Up-time and Customer References

Vendors should be willing to provide this informetion upon

request,

The previous list is not intended to be exhaustive. For example,

LI other criteria suggested in th- computer literature is:5
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Time to insert a request
Response time of the system
Average waiting time

Average lengt. of the queue
Overhead time

Swap time

Memory utilization

Processor utilization
Resident library utilization
Channel utilization,

Eveluation Criteria in the Contract Agggements:

The exhibit on the following page indicates the number of conlracts
which contain reférences‘to the evaluation criteria prescnted on Lhe
previous pages. It is important to note that not all of the evaluation
criteria would logically be written into a contract agreement..

Criteria such as average waiting time and number of users logged
into the system would fluctuate significantly in a relatively short
time rendering any contractual reference to those criteria as meaningless.

Because contract‘contents are frequently thought to contain the
most pertinent issues related to & lease-buy agreement requiring
contracts, the purpose of ﬁhis section has been to discuss a situat.ion
in which very important issues may be omitted from formal agreemnpts

yet should be included in the decision-making process.

lo.
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Summary of Evaluative Criteria Discussed in
Contract Agreement.s

Evaluation Criteria : Number of Vendors.
Confident iality 11
Consultation - 5

Package Programs 11
Languages

Documentation 8
Instruction

Syntax Check

Prior Notice of System Change 9

Continuation of' Former Procedures
Limitations on Programs
Availability of Storage

File Structure Requirements

Delay for File Mounts

Number of Users

Peripheral Services 12
Immediate Telephone Assistance

Availability of Systems Time ’ 8
Location of Computer

Back-Up Procedures

Systems Delay 11
Systems Crash Recovery Procedures

Benchmark Tests

Preventative Maintenance ‘ ' 1
History, References

Time to Insert Request

Response Time of the System

Average Waiting Time

Average Queue lLength

Overhead Time

Swap Time

Memory Utilization

Processor

Utilization

Resident Library uUtilization
Channel Utilization

Costs

12

Not Specified

7
14
4
18

10
18
18

9
18
18
18
18
18
18
6
18
10
18
18
7
18
18 .
17
18
18
18
18
18
18
18
18
18
18
18




 SECTION A

Note:

In this section,
"Not Specified"
indicates that the
contract did not
discuss the issue
indicated,
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Cost Issues
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omputing Rates:

3 For a detailed discussion of computing rate computation,

see pages 6-10. The following figures are computed from
twelve vendor pricing schemes, :

Connect Rate Connect Rate CPU

Per Minute Per Hour Rate per Second '
High $.15 $27.00 $1.00 (high volame)
Average 221 13,07 186

Low «05 3.00 02
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Conversational Computing Rates:

Varying Line Speeds
Five Vendor Analysis)

10 Characters Per Second

High
Average

Low

30 Characters Per Second

High
Average

Low

Connect Rate
Per Minute

$.215
.17

.108

Connect Rate
Per Minute

$.33
«258

«191

24

Connect Rate
Per Hour

$13.00
10.54

6.50

Connect Rate
Per Hour

$20,00
15.58

11.50




Batch Rates:

Batch rates or deferred processing denotes processing
service in other than a conversational mode. One vendor
stated rates as a factor of their conversational rates;
others offered a range of priority schedules-- there
were as few as three priorities and as many as seven,

Batch Time Available Not Specified
8 10
Highest Rate Per Hour: $1200. (fully dedicated
system)
Lowest Rate Per Hour: - $ 35,

The longest turnaround time stated is a weekend,

RS
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Data Storage Costs:

Because of hardware structural differences, it is difficult
to derive an equivalent unit of measurement in determining
data storage costs. On-line data storage costs are shown
below for a "standard" unit of 10,000 characters. These
are the rates for "characters" as quoted in the vendor
contracts, No attempt was made to define "character"

" as a specified number of bits; so even these figures
may be slightly misleading. The problem of determining
costs is further compounded by the vendor requirement
for a specified minimum increment of storage (p.2l)
which varies considerably across vendors, Some vendors
provided sliding scales for rates for volume storage.

On-Line Data Storage:
(10,000 "characters")

Minimum Storage Rate

High | $10,00/month
Average 4,80/month
Low 1.00/month
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Minimum Increments for On-Line Data Siorage:

The minimup increments for on-line data storage were quoted
in an exact number of bytes, characters, or blocks, Little
reference was uade to type of computing equipment, hence
the exact configuration of a "byte" or "character", Figures
shown below are rounded to the nearest thousand, '

Number of Vendors Minimum Increment

L 1000 characters
1 1000 bytes
1 2000 bytes
L | 10,009 characters
1 , 1000 words
10 Not specified
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Off-Line Data Storage:

Off-line data storage rates were quoted typically for magnetic
tapes; a few vendors specified options for disk storage,
Several vendors rent and/or sell tapes; there is typically

a charge for file mounting and a per-minute cherge while
mourted,

Disk Pack Storgg;:

Per Month Fee

High: $60,00
Average: 31.375
Low: 25,00

High: | $10.00
Average: 6.50
Low: 3000

Tape Disk
High: $10.00 $10,00
Average: ba75 5466
Low 1,00 1,00




Discount Rates Allowed:

Discounts are mentioned in the contracts primarily
for data storage; some vendors had complex discount
schedules, Discounts for data storage ranged from 5%
to T0% of the highest data storage cost stated.

Number of Vendors: Discount:
L Sliding scale for on-line

data storage

1 Discounts as agreed
1 Terminal time discount

12 Not specified




Costs of Peripheral Services

"Pheripheral services" denotes a wide variety of services
other than computing. These services across vendors -
include off-line data storage, file duplicating, off-line

printing, staff services (keypunch, verifying, programmir
consultation), and pick up and delivery of data and output,

0ff-Line Data Storage

Specified Available
9 9

Not Specified

File Duplicating Services

Specified Available

| Not Specified
L " 14

Services:

Specified Available Not Specified

6 12
The charges varied considerably, from vendor's costs, cost per
mile, cost per delivery, a percentage fee, a specified amount
per stop.

staff Services:

Specified Available Not Specified

p) 13

0ff-Line Printing

Specified Available Not Specified .

8 10
Off-1ine printing charges varied, Typical set-up time was

either $5,00 or $10.00, Some printing chavges were based
on number of lines; others were number of pages.

30
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Initiation Fee:

Several vendors require an initiation fee prior to a
customer's use of the system for the first time,
This fee could be regarded as a deposit (not to

be refunded) or a "membership" fee; however, because
of costs involved in establishing and storing user
account numbers, the fee is likely used for these
initial coats,

Nunber of Vendors Fee
4 $100.
1 " Pee, but smount not specified
13 Not specified

31
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The majority of the contract received indicated that there
was an obligatory charge per month regardless of the extent
of computer wtilization,

Nuzber of Vendors . Minimum
3 $100,
1 Approx, $400, on one system
2 Unspecified amount
2 | No minimum
1 $10. per billing
1 $50. when services are
utilized
e Remote batch minimum
1 $1.00 per user account
not used
. P Not specified

32
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Availability of Systems Time:

Several time-sharing contract agreements specify hours that the

time~-sharing system is to be available for customer utilization,
Only one specific reference was made to time reserved for system
scheduled maintenance.

Number of Vendors Available Time

1 8 -8 Mon. - Fri.

l 8 - 9 mn. - Fril
8§ -6 Sat. *

l 8 bl ll mn. - Fril
8 - 11 Sat.

l ‘ 8 - 8 M)n- - Frin
7 hours on Saturday

or

8 - ll an. b Fri.
8 - 3 Sat- A

1l Minimum 200 hours
monthly
2 24 hours
T days
1 To be agreed
10 Not specified

* Centrel standard time
- ** Eastern standard time
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Limitation of Liability:

Most contracts give-some attention to limitations of liability.
Since a customer is entrusting his data and his programs to a
system and personnel virtually out of his personal control,

he would be concerned about recovery of data and/or damages in
the event of an accident or through negligence.

Nuwber of Vendors

2
4

Specified Limitation of Vendor

Responsible for correcting errors.
One month's average billing* maximum.

Responsible for correcting crrors
or prices in conjunction with run.

Responsible for corrections or one
month's average billing.

"Direct" damages and correction of
e. rers,

Marmum of three month's average®
billing.

Charges paid in conjunction with run
a " prize of desiroyed media.

Do wmentetion only.
$100.00 maximum

Direct demages and correction of
(55 9 o 8

Not liable.

Not specified,

* Average billing is teken over previous twelve months, or ag many
months subscriber has been enrolled if less than twelve months.,

35




Suits of Action Limitations:

Four vendors provided for suits of action by establishing a
time limitation beyond which suits could not be initiated,

Number of Vendors: Years Limitation
1 | 2
3 : 1

14 Not specified




Term of Agreement:

The term of agreement clause is concerned with the time frame
in which the contract agreement is valid.

Number of Vendors Term

1 To be completed number of
years

To‘be agreed

(o) SN V]

30 days + *

30 days + or six months
Until notified

One year

Monthly

N =2 W N

Not specified

* 30 days + billing indicates that the contract is binding for u
minimum of thirty days and afterws.sds binding until a cancellation
notice is received from either party. Cancellation notlces must be
in writing. .
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Cancellation Option:

"Written notification" was indicated as necessary in contract
agreements with cancellation clauses. One contract indicated

a specific mode of mailing. Typical reasons indicated for
cancellation were desired termination of services, price changes,
systems modifications, and customer non-payment.

Number of Vendors Term

9 30 days advance notice

1l 30 days advance notice
10 days for non-payment

1 15 days within date of price
change
60 days advance notice
otherwise

1l 15 days within date of price
' change
30 days advance notice
otherwise

1 one month or days of price
change

1 on notification of price
change
30 days advance notice
othersise

1 three months notice
30 days for non-payment

1 30 days for the customer
60 days for the vendor

2 Not specified
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Price Change Notification:

The price change clause acknowledges the likelihood of future
changes from prices specified in the contract agreement.

There was no reference regarding the historical price change
trends nor any reference to the stability of the current prices.

Number of Vendors Advance Notice Prior to Price Change
9 30 days
1 35 days
3 60 days
2 One month
3 Not specified
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Payment Terms:

Those contracts including specifications for payment terms
sometimes included spucific remedy for nonpayment (a statement
of penalty). Penalty clauses are indicated in parenthesis.

Number of Vendors Payment Terms
3 Due upon receipt of' invoice
1 As agreed,
2 "Billing is monthly,"
3 Within 30 days of receipt of
invoice.
1l Within 10 days of receipt of

- invoice. (Otherwise vendor hns
- right of cancellation.)

1 Withinh 10 days. (Service charge
- for outstanding bills).
1l Charges due on 10th day of the
month,
1 Within 10 days. (1-1/2%

interest charge per day pcnalty).

1 Within 30 days. (1% service
charge on unpaid amounts).

1 Net within 10 days, but 30 daoy
maximum time (rame,

3 Not specified.
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Number of Terminals:

Number of terminals installed at one customer installation was "t
specified in only three contracts., '

Number of Vendors Limitation
1 There may be fyom one to ten

terminals per user number. There
are no limitations on the number
of user numbers at any installa-
tion.

2 The customer may install as many
user numbers as desired.

15 . Not specified.
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g€ ers :

Contractual reference to user numbers concerned the costs of
changes or additions, storage space and customer responsibility.

Number of Vendors

2 .

Posture

Customer responsible for all usage
logged under his user number,

Customer responsible for all usage
logged under his user number;
$1.00 charge for user number
change.

Customer responsible for all usage
logged under his user number;
$10.00 charge for user number
change.

$7.50 charge for change or
addition in user numbers.

Customer pa;vs for user number
storage.

,Vendors will assign user numbers
a8 necessary.

Not specified,
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Contract Assignment:

Contract assignment addresses the situation of the vendor
appointing another firm to satisfy the computer services for the
vendor's customers; or conversely, the customer designating
their rights to computer sexrvices to another company.

Number of Vendors Pogition
L Not assignable without written
consent.
3 Not assignable without written

consent of the vendor.

’
1l Vendor may subcontract; not
assignable by the custoner.

1l Vendor may subconcontract, not
assignable by the customer with- .
out written consent. '

1 Assignable by the consent of' both .
parties.
8 Not. specified.

43




Equipment:

-}l

It was rare for a contract to contain any reference to the type
of camputing equipment utilized in providing time-sharing
sexrvices. Equipment specified in the contracts concerns
communications devices to be located in the customer facility.

Number of Vendors

1

44

Position

May not remove equipment from
client off'ices without vendor
consent.

Customer responsible for
furnishing model 33 or 35 tele-
type and appropriate telephone
lines.

Customer responsible for data
set terminal equipment, telephone
line.

Customer provides devices for
date transmission.

Not specified.




Fair Labor Standards Act - 1938

Four vendors specifically indicated within the contract
agreement that the Fair Labor Standards Act applied to
contractual terms. This clause is intended to specify
that the vendor is an equal oprortunity employer --
absence of the clause does not imply the reverse.
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Waxranty:

A typical warranty clause when included in the contract
agreement might read as follows, ", . . makes no represent-
ations, expressed or implied, and assumes no liability to

the customer except . . . ". A warranty is synonymous with
a guarantee,

Number of Vendors - Pogltion
5 Makes no representations

or warranties.

1 Werrants time-sharing ser-
vices as specified else-
where in the contract.

1l Warrants the documentation
. only.
1 Warranties are limited, as
: specified with attached
schedules,
10 Not specified.




Services implied in contract:

Contracts specified the nature of services within
the time=-sharing agreement.

Number of Vendors Services
Y Computer Services.
1 Informetion network services.
1 Use of computer system and re-

lated services. (no explaination
of "related services").

1 Personnel and machine time.
1 Computer time, software packages,
and services of personnel. .
1 Computer service, I/0 capability,
central processor time, program .
storage capacity, progrems, and
languages. ~
1 Time -sharing services, auxiliary

services, documentation services,
consulting services,

3 Time -sharing services, I/0 capability,
CPU time, and storage.

£

Time -gsharing services, or remote
access time sharing services.

L . Personnel ard machine time,

AV ]

Not specified.




Statement of Waiver or Breach:

Number of Vendors

1

Position

Waiver of one provision does not
nullify others.

Waivers must be in writing and
must be duly authorized,

Waiver must be in writing.

Vendor not responsible to third
parties.

Breach of contract elements not
rectified by the customer within
thirty days gives vendor the right
of cancellation.

Modification must be in writing.

Not specified.




Customer Responsibility Other than Equipment:

Number of Vendors

1l

12

49

Responsibility

To supply data and information for
processing which is complete and
accurate.

Will use services only for business

use.
.

Maintenance of accurate data, cus-
tomer will have fidelity bond for
insurance.

Not specified.
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Special Program Prepared for Customers:

Special programs prepared for the customer are programs
customized for the customers particular use -- not for
all clients or customers general distribution.

’

Number of Vendors Position
1 . Customer ownership unless

otherwise agreed.
Property of the vendor.

To be determined by the
vendor,

Special programming is avail-
able .

Formal programming agreement
with Joint ownership,

Not specified.
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Proprietary Programs:

Proprietary programs are those prepared by the vendor
for either vendor utilization or in anticipation of
customer demand.

Number of Vendors Position
3 Ownership of the vendor.
1 Surcharge for utilization.
1 Ownership of the vendor--
' must be returned upon contract
termination.
1l To be treated as confidentail

data, and shall remain the
property of the vendor.

1 Charges for utilization.

1l Property of the vendor for use
as vendor shall determine,

1 Customer has unlimited use of
those in the vendors catalogue.

1l Charges, remains vendor's prop-
erty, customer must accept as is.

1 To be used only in conjunction
with vendor's system.

7 Mot specified.




-lg-

Applicable State of Law

This clause was placed in most vendor contracts to
indicate the applicable state of law under which the
contract wiuld be interpreted in the event of & suit
of action. The reader should note that the applicable
state of law does not necessarily relate to the hLome
office location of the time sharing vendor.

Number of Vendors State of Law

Ll New York

1 New Jersey

1 California

1 Massachusetts
) 1 Pennsylvania

1 Missouri

1l - Texas

1 | Minnesota

Not specified |
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Manuals and Documentation:

Manuals and documentation refer to the system user
manuals and accompanying documentation for both systems

and the programming languages. A non-specified position
should not necessarily be interpreted as "non-existent".

Number of Vendors Pogition
2 Materials provided with the current
Price schedule or policies.
2 One set furnished, additional
copies may be purchased.
3 Charges for materials
1l Two sets are furnished without .-

charge and are to be returned
with cancellation of the service.

10 Not specified.

543




-51- BEST COPY AVAILABLE

File Security:

This clause could be related to the liability clause,
except that the liebility clause 1s all-encompassing--
the file security clause relates strictly to the 'pro-
tection” of customer provided and/or stored data.

Number of Vendoes " Pogitions
1 ‘Will use reasonable efforts to pre-

serve the confidentiality provided the
data is identified as confidential

naterial,
2 ~ Will use reasoneble security procedures.
1 If the vendor is in violation of not

! preserving security, the customer has
- the right to enjoin provided other
. measures are inadequate,

" 1 Will use reasonable security procedures ;
if loss is due to vendor negligence, the
vendor 1is obligated to reconstruct the
data files provided the customer can
provide the information--this may be at
the lowest cost to the vendor.

3 Safegusrds to the same extent as the
vendor's own information,

1 Reasonable security procedures, but
specifies no guarantees,

7 Not apecified.
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Excusable Delays:

Delays. in performance of contract terms which are con-
sidered "excusable" as defined in the contracts are
those beyond the control of the vendor such as fire,
flood, "Acts of God'", war, national disaster.

Number of Vendors . Position

8 Not Liable.

1 Customer shall provide its own
casuality insurance; vendor not
liable.

1 Vendor not considered in default.

1l Vendor is allowed reasonable time

v perfurnn, and has the right to
apportion service to his cuatomers
as deemed equitable.

7 Not specified,
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Systems Improvements:

It can be to the customers advantage to have improvements
made to the vendor systems; however, it is frequently
necessary to change procedures or programs when systems
modifications are made. The systems improvcments clruse

| pertains to advance notice in the event of systems change,

Number of Vendors Position
6 Reserves the right to make changes.
1l Reserves the right to make changes upon

reasonable notice to the customer.

1 _ Thirty days notice must be given prior
to systems changes, customer may cancel
c . : ‘ within fifteen days of' the change.

1 Reserves the right to changes-- rules,
time of operation, procedures, numbers,
languages, type and location of the
system,

9 Not specified.
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Terminology and Definitions Contained in Contracts:

Terms defined in the contracts typically were re)ated
to conversational computing rates. Terms defined were
documentation, characters (not in number of bits),
storage unit definitions for programs and datea, special
services, and timing terminology.

Definition: ' Number of Vendors:

Connect time or
terminal time T

Central processor
time element 7

Data storage unit 3




BEST COPY AVAILABLE

. Bl o Lagrapay

1l  Freed, Roy N., Materials and Cases on Computer Systems and
the Law, Third Edition, August, 1%31
Specifically: Part 64 of Chapter I of Title 47

of the Code of Federal Regulations ammendment
Subpart F 64,702,

2 Martin, Jemes, Telecommunicallons and the Computer,
Pregtice mawl, Inc., 190y,

3 Banzhaf, John F., "Cupyriga. Pruseclion for Computer
Programs', Columbia Law Review, Volume 64,
pp le7h - 13C0.

L Donovan, Stephen F., "Time CSharing Techniques", Date
Manegement, September, 1971, pp 80 - 83.

5 Estrin, G. and L. Kleinrock, "Measures, Models, and

. Mezsuremeats fur Time Shared Computer
' Utilities", Froceedings ACM National
Mt ing 104 nn RS0k

6 Freed, Roy N.. "Get *+hs Mowputer System You Want',

Harvard Business Review, November-December, 1969,
pp 99 - 108,

7 Lucas, Thomas and Dopali i. idoscato, "The Interdependence
of Computers and Communications: An FCC
Inquiry", Data Management, August, 1971,
pp 24 - 28, :

8 O'Sullivan, "Exploiting the Time Shering Environment",
Proceedings ACM National Meeting, 1967,
Do L - LS

9 Scaletta, Phillip anu Josepir Welsh, "Syntax-Legsl Analysis
of Ytandard “urchase Contracts for Computer
Equlpueat", Dute Management, (5 part series),
Qetuver 1977 . February, 1973.

. 10 Scherr, A, L., "Time Sharing Measurement", Datamation,
' ' April, 1966, Volume 12, #4, pp 22 - 26.
v 11  "Prosperity for the Prosperous", Datamation, April 1972,

Volume 18, pp 105 = 106.

12  "Pime Sharing Marches On", Barron's, January 15, 1973,
pp 3 and cont,

58




The following is a listing of Institute Papers which are still in
supply. Copies may be obtained from the Secretary of the Institute
Paper and Reprint Series, Krannert Graduate School of Industrial
Administration, Purdue University, West lafayette, Indiana  47907.

(When requesting copies, please specify paper number.

Paper

No. Title and Author(s)

101 CIASSIFICATION OF INVESTMENT SECURITIES USING MULTIPLE
DISCRIMANANT ANALYSIS, Keith V. Smith.

150 PORTFOLIO REVISION, Keith V. Smith.

154 HEROES AND HOPLESSNESS IN A TOTAL INSTITUTION: ANOMIE THEORY
APPLIED TO A COLLECTIVE DISTURBANCE, Robert Perruccl.

158 TWO CIASSICAL MONETARY MODELS, Cliff Lloyd.

161 THE PURCHASING POWER PARITY THEORY: IN DEFENSE OF GUSTAV CASSEL
AS A MODERN THEORIST, James M. Holmes.

162 HOW CHARLIE ESTIMATES RUN-TIME, John M. Dutton and William H.
Starbuck.

163 PER CAPITAL CONSUMPTION AND GROWTH: A FURTHER ANALYSIS, Akira
T&lmyamo ’

164 THE PROBABILITY OF A CYCLICAL MAJORITY, Frank De Meyer and
Charles R, Plott,

166 THE CIASSROOM ECONOMY: RULES, RESULTS, REFLECTIONS, John A.
Caxlson.

169 TAXES AND SHARE VALUATION IN COMPETITIVE MARKETS, Vernon L. Smith.

181 EXPERIMENTING WITH THE ARMS RACE, Marc Pilisuk and Paul Skolnick.




Paper
No.

Title and Author(s)

186
187

159

198
202

REGIONAL ALIOCATION OF INVESTMENT: CORREGENDUM, Akira Takayama. '

A SUGGESTED NEW MONETARY SYSTEM: THE GOLD VALUE STANDARD,
Robert V. Horton.

PREDICTING THE CONCLUSIONS OF NEGRO-WHITE INTELLIGENCE RESEARCH
FROM BIOGRAPHICAL CHARACTERISTICS OF THE INVESTIGATOR, John J.
Sherwood and Mark Nataupsky.

OPTIMAL DISPOSAL POLICIES, Carl Adams.

SOME FORMUIAS ENCOUNTYRED IN THE DEDUCTIVE ANALYSIS OF THIRD=-
ORDER AUTOGRESSION FROCESS, R. L. Basmenn and R. J. Rohr.

ON A "CONCAVE" CONTRACT CURVE, Akira Takaysma.

THE EFFECTS OF FISCAL AND MONETARY POLICIES UNDER FLEXTBLE AND )
FIXED EXCHANGE RATES, Akirs Takeyama. '

A MATCHING THEOREM FOR GRAFPHS, D. Kleitman, A. Martin-lof,
B. Rothchild and A. Whinston.

GENERALIZED OPINION IEADERSHIP IN CONSUMER PFRODUCTS: SOME
PRELIMINARY FINDINGS, Charles W. King and John O. Summers.

THE FIRM AS AN AUTOMATION - I., Edward Ames.

SECOND=BEST SOIUTIONS, PEAK-LOADS AND MARGINAL COST PRICE
POLICIES FOR PUBLIC UTILITIES, Robert A. Meyer , Jr.

EQUIPMENT REPIACEMENT UNDER UNCERTAINTY, Robert A. Meyer, Jr.

ECONOMIC EFFECTS OF UNIFORM CONSUMER CREDIT CODE: A COMMENT,
David C. Ewert.

OPITMAL ADVERTISING EXPENDITURE IMPLICATIONS OF A SIMULTANEOUS=-
PQUATION REGRESSION ANALYSIS, Leonard J. Parsons and Frank M.
Baass.

OPPOSITION OF PREFERENCES AND THE THEORY OF PUBLIC GOODS,
Robert A. Meyer, Jr,

€0




Paper
No.

BEST COPY AVAILABLE

Title and Ausasr(s}

238

239

2Ll

250

253

254

256

260

264

267

268

269

272

van e e

THE TAXATION OF MNETRICTED STOCK COM™INSATION PIANS, G. W.
Hettenhouse and YWilbur o, Leweller.

DECOMPOSABIF RUGRESSTON MODELS TN THE ANATYSIS OF MARKET
POTENTTALS, Tranik M. Tacet,

OPPORTUNTTY COSTS AND MODELS OF SCHOOLTING IN THY NINETEENTH
CENTURY, lewilies Solmeon.

ESTIMATING FRIEQUENCY FUNCTIONS FROM LIMITED DATA, Keith C. Brown,

ON OFTIMAIL CAPITAL ACCUMUTATION IN THE PASINETTYI MODEL OF GROWH,
S. Cn lluo

MONEY, INTEREST AND POLICY., P, H. Hendershott and George Horwich.

A STUDY QF ATTITUDE THEORY AND BRAND FRIVERENCE, Frank Bass and
W. Wayne Telarzyic.

A NOTE QN TECHWNICAL PROGRESS, INVESTMENT, AND OPILIMAL GROWTH,
Sheng Cheng Fu.

MANUFACTURERSG® SALES AND DNVERNTORY ANTICIPATIONS: THE OBE
COMPUTATTIONAL FROCEDURES, John A. Carlson.

TWO ATGORTTEMGS FCk INTRGEL OPLYMIZATION, Edna Loehmsn, Tuan Fh,
Nghiem and Andzew Whiuzion.

AGE-DEPENDENT  UTILITY 1IN THE LIFETIME ALIOCATION PROBLEM,
Kemellh Avio.

AIR POLIMUITON AND HOUSTMG: SOME FINDINGS, Robert J. Anderson,
Jr., and Themes D0 Crocker,

APPLICATTON OF RWGHRESSTON MODEIS TW MARKRTING: TESTING VERSUS
FORFCABTING, Froyl M, Bugs.

A LUNFAR PROGRAMMING APPROACH 90 ATRPORT CONGESTION, Donald W.
Kiefer.

ON PARETC OFTIMA AND COMEETITIVE EQUILIBRIA, PART I. REIATION-
SHIDP AMONG EQUILIBRIA AMD OfTIMA, Jsmes C. Moore,

ON PARETC OPIIMA AND COMPETITIVE EQUILIBRIA, PART II. THE
EXISTENCE OF FOUTLIBRIA AND OFPTIMA, James C., Moore,

A REFRESENTATTION OF INTEGER POINTS TN POLYHFDRAL CONE, Ph. Tuan
Nghiem.

61




I

Paperxr
No.

coPt ANAILABLE

BEST

e

Title and Aubhor{s)

275

276

277

279

280

281

282

283

284

285

286

287

288

289
291

295

2%

THE FULL-EMPTOYMENY [MTEREST RATE AND THE NEUTRALIZED MONEY
STOCK, Patric H, Hendershobb.

SOME APPLICATTONS OF ™{E CHANGE OF BASE TECHNIQUE IN INTEGER
PROGRAMMING . T, Tusn Nghlem.

A WEIFARE TUNCTION USTNG "REIATIVE INTENSITY" OF PREFERENCE,
Frank DeMever and Cherles R, Plott.

RACE AND COMPATTRICK AS DWLERMINANTS OF ACCEPTANCE OF NEW-
COMERS TN SUU¢eas 4ND Fa LURE WORK GROUPS, Howard L. Fromkin,
Richard J. Kutworckd, and Michmel F. Flsnagan.

LEADFRSIIP, FOWER AND I[NFILUENCE, Donald C. King and Bernard B.
Bass. :

RECENT RESUTTS TH THE THTORY OF VOTING, Charles R. Plott.
DISAGGREGATTON OF ANALYSIS OF VARTANCE FOR PATRED COMPARISONS:
AN APPLICATION ™0 A MARKETING EXPERIMENT, E. A. Pessemler and
R. D. Teach.

MARKET RESPONSE MO TMNOVATION, FURTHER APPLICATIONS OF THE
BASS NEW PRODUCT GRCWTH MODEL, Jobn V. Nevers.

PRQFESSIONAi»ISM, UNTONISM, AND COLLECTIVE NEGOTIATION: TEACHER
NEGOTTATIONS TZPERIENCE TN CALIPORNIA, James A. Craft.

A FREQUENCY DOMAIN TEST OF THE DISTURBANCE TERM IN LINEAR
RECRESSION MODELS, Themes F. Cargill and Robert A. Meyer.

EVAIUATING AITERNATTVE PROPOSALS AND SOURCES OF NEW INFORMATION,
Edgexr A. Pessemier,

A MUILTTVARIATE REGRESSION ANALYSIS OF THE RESPONSES OF COMPETING
BRANDS O ADVERTISING, Frenk M. Bass and Neil F. Beckwith,

ASSESSING REIULATORY AUITRNATIVES FOR HE NATURAL GAS FRODUCING
INDUSTRY, Keith 7. Brown.

TESTING AN ADAPTIVR INVENTORY CONTROL MODEL, D. Clay Whybark.

THE IABOR ASSIGEMENT DECISION: AN APPLICATION OF WORK FLOW
STRUCYURE INTCHMATTON, Williem XK. Holstein and W. L. Berry.

THE TNTERACTTON OF GROUP SIZE AND TASK STRUCTURE IN AN INDUSTRIAL
ORGANIZATION Robers: C. Cumnins and Donald C. King.

PROJECT AND DROGRAM DUCISIONS (N RESEARCH AND DEVELOPMENT,
Bdgar A. Pespenier and Norman R. Baker,




Paper
No.

BEST COPY AVAILABLE

Title and Aut_'.ho.r(fs)

298
299
300
301
303

305

309
311
312
313
31k
317
321
322
326

328

SEGMENTING CONSUMER MARKETS WITH ACTIVITY AND ATTITUDE MEA&IRES,
Thomas Hustad and Edger Pessemler.

R & D MANAGERS' CHOICES OF DEVELOPMENT POLICIES IN SIMUIATED
R & D ENVIRONMENTS, Hexrbert Moskowitz.

DILUTION AND COUNTER~-DILUTION IN REPORTING FOR DEFERRED EQUITY,
Chaxles A. Tritschler.

A METHODOLOGY FOR THE DESIGN AND OPTIMIZATION OF INFORMATION
FROCESSING SYSTEMS J. F. Nunsmaker, Jr.

ON PRODUCTION FUNCTIONS AND EIASTICITY OF SUBSTITUTION, K. R.
Kadiyela. '

A NOTE ON MONEY AND GROWTH, Akirs Takayawsa.

WAGES AND HOURS AS SIGNIFICANT ISSUES IN COLLECTIVE BARGAINING,
Paul V. Johnson.

AN EFFICIENT HEURISTIC ALGORITHM FOR THE WARFHOUSE LOCATION
PROBLEM, Basgheer M. Khumawals.

REACTIONS TO LEADERSHIP STYLE AS A FUNCTION OF PERSONALITY
VARIABLES, M. H. Rucker and D. C. King.

FIRE FIGHTER STRATEGY IN WAGE NEGOTIATIONS, James A. Craft.
TESTING DISTRIBUTED IAG MODEIS OF ADVERTISING EFFECT - AN
ANALYSIS OF DIFTARY WEIGHT CONTROI, PRODUCT DATA, Frank M. Bess
and Darrall G. Clarke.

BEHAVIOR OF THE FIRM UNDER REGUIATORY CONSTRAINT: CIARIFI-
CATIONS, Mohamed El-Hodire and Akira Taksyama.

IABORATORY RESFARCH AND THE ORGANIZATION: GENERALIZING FROM
IAB TO LIFE, Howard L. Fromkin and Thomas M. Ostrom.

10T SIZING PROCEDURES FOR REQUIREMENTS PIANNING SYSTEMS: A
FRAMEWORK FOR ANALYSIS, Willlam L. Berry.

PRIORTTY SCHEDULING AND INVENTORY CONTROL IN JOB LOT MANUFACTURING
SYSTEMS, William L. Berry.

THE EXPECTED RATE. OF INFIATION BEFORE AND AFTER 1966: A CRITIQUE
OF THE ANDERSEN-CARLSON EQUATION, Patric H. Hendexrshott.

63




Papex
No.

BEST COPY AVAILABLE

by

Title and Aubhor(s)

330
332

333
33k
339

340

342

343

345
37
348
349
350

351

A TURTHER PROBIFEM IN LEAD-IAC DETECTION, Robert A. Meyer, Jr.

THE SMOOTHING HYPOTHESIS: AN ALTERNATIVE TEST, Russell M.
Barefield and Eugene E. Comiskey.

CONSERVATISM IN GROUP INFORMATION PROCESSING BEHAVIOR UNDER
VARYING MANAGEMENT TNFORMATION SYSTEMS, Herbert Moskowitz.

FRIMACY EFFFCTS IN TNFORMATION FROCESSING BEHAVIOR - THE
INDIVIDUAL VERSUS THT GROUP, Herbert Moskowitz.

UNLEXPIAINED VARIANCE IN STUDIES OF CONSUMER BEHAVIOR, Frank M.
Bass.

THE PRODUCTTION FUNCTION AS A MODEL OF THE REQUIREMENTS OF THE
INFANTRY SERCEANT'S ROLE, Richard C. Roilstacher and John J.
Sherwood.

SEIECTING EXPONENTIAL SMOOTHING MODEL PARAMETERS: AN APPLI-
CATION OF PATTERN SEARCH, William L. Berry and Friedhelm W.
Bliemel.

AN INTEGRATED EXAMINATION OF MEDIA APFROACHES TO MARKET
SEGMENTATION, Albert Bruno, Thomas Hustad & Edgar Pessemier.

TABORATORY EXPERIMENTATION, H. L. Fromkin and S. Streufert.
REVERSAL COF THE ATTLTUWDE SIMIIARITY-ATTRACTION EFFECT BY
UNIQUENESS DEPRIVATION, H. L. Fromkin, R. L. Dipboy and
Marilyn Pyle.

WILL THE RFAL CONSUMER~ACTIVIST PLEASE STAND UP, Thomas P.
Hustad and Edgar A. Pessemier.

THE VALUE OF INFORMATION IN AGGREGATE FRODUCTION PIANNING -
A BEHAVIORAL EXPERIMENT, Herbert Moskowitz.

A MEASUREMENT AND COMPOSITION MODEL FOR INDIVIDUAL CHOICE
AMONG SOCTAL ALTERNATIVES, Edger A. Pessemier.

THE NROCIASSICAL THEORY OF INVESTMENT AND ADJUSTMENT COSTS,
Akiras Tekayams .

A SURVEY OF FACTLITY LOCATION METHODS, D. Clay Whybark and
Bagheer M. Khumawala.

THE TOCUS AND BASIS OF INFLUENCE ON ORGANIZATION DECISIONS,
Martin Patchen.

64




Paper
No.

BEST COPY AVAILABLE

wf -

Title and Author(s)

352

353

35k

355

357

358

. 359

360

361

362

363

365

367

368

A PLEA FOR A FOURTH TRADITION -~ AND FOR ECONOMICS, Robert V.
Horton.

FARLY APPLICATIONS OF SPECTRAL METHODS TO ECONOMIC TIME SERIES,
Thams ¥, Crrgill.

STUDENT APPI CATIONS IN A FRINCIPLES COURSE OF ECONOMIC ANALYSIS
T0 SELF-DISCOVERED ITEMS, Robert V. Horton.

BRANCH AND BOUND ATGORITHMS FOR LOCATING EMERGENCY SERVICE
FACILITIES, Basheer M. Khumawala.

AN FFTICTENT ALGORI'THM FOR CENTRAL FACILITIES LOCATION, Basheer M.
Khumavels,.

AN FXPERTMENTAL STUDY OF ATTITUDE CHANGE, ADVERTISING, and USAGE
IN NEW FRODUCT INTRODUCTION, James L. Ginter & Frank M. Bass.

DENIAL OF SKRIF-HRLP RRNPOSSESSION: AN FCONOMIC ANALYSIS, Robert W.
Johnson.

WAREHOUSE TOCAYTION WITH CONCAVE COSTS, Basheer M. Khumawsls and
David L. Kelly.

ILINFAR AND NONLINEAR ESTIMATION OF FRODUCTION FUNCTIONS, R. A.
Meyer and X. R. Kadlyaia.

QUAST~CONCAVE MINIMIZATION SUBJECT TO LINEAR CONSTRAINTS, Antal
Majthay and Andrew Whinston.

PRODUCTION WUNCYION THEORY AND THE OPTIMAL DESIGN OF WASTE
TREATMENT FACILITIRS, James R. Marsden, David E. Pingry and
Andrew Whinston.

A BREGIONAL PIANNING MODEL FOR WATER QUALITY CONTROL, David E.
Pingry and Andrecw Whinston.

ISSUES IN MARKETING'S USE OF MULTI-ATTRIBUTE ATTITUDE MODELS,

- Williem L. Wilkis end Rdgar A. Pessemier.

A SOCIAL PSYCHOLOGICAL ANALYSIS OF ORGANIZATIONAL INTEGRATION,
Howard L. Fromkin,

ECONOMICS OF WASTEWATER TREATMENT: THE ROLE OF REGRESSION,
J. R. Marsden, D. E. Pingry and A. Whinston.

THE ROLE OF MODELS IN NEW FRODUCT PIANNING, Edgar A. Pessemier
and H. Paul Foot.

€5




BEST COPY AUAILRBLE

e

Paper

No. ™Mtle and Author(s)

369 A NOTE ON PRFFRRENCTE ORDERINGS WHICH ARE CONVEX TO THE ORIGIN,
James C. Moore.

370 AXTOMATTC CHARACTERIZATIONS OF CONSUMER PREFERENCES AND THE
STRUCTURE QF THE CONSUMPTION SET, Jsmes C. Moore.

371 BUSINESS POLICY OR STRATEGIC MANAGEMENT: A BROADER VIEW FOR
AN EMERGING DISCIPLINE, Dan B. Schendel and Kenneth J. Hatten.

373 INFORMATTON AND DECISION SYSTEMS FOR PRODUCTION PLANNING: AN
INTER-DTSCIPLINARY PERSPRCTIVE, Herbert Moskowitz and Jeffrey G.
Miller.

37k ACCOUNTING FOR THE MAN/INFORMATION INTERFACE IN MANAGEMENT IN-

' FORMATION SYSTEMS, Herbert Moskowitz and Richard O. Mason.

375 A COMPETITIVE 'PM{ITY APPRQACH TO COMPRTITION IN A DYNAMIC MARKET
MODEIL, Randall L. Schultz.

376 BEHAVIORAT, MODEL BUIIDING, Rendall L. Schultz & Dennis P. Slevin.

377 THE HALO IFFECT AND REIATED ISSUES IN MULTI-ATTRIBUTE ATTITUDE
MODELS - Al IXPERIMENT, William L. Wilkle and John M. McCann.

378 AN IMPROVED METHOD FOR THE SEGREGATED STORAGE FROBLEM, Basheer M.
Khumewsls and David G. Dannenbring.

379 ON THE PROBABILITY OF WINNING IN COMPETITIVE BIDDING THEORY,
Keith . Brown.

380 COST ALIOCATION FOR RIVER BASIN PIANNING MODELS, E. Loehman,
D. Pingry and A. Whinston.

381 FORECASTING DIMAND FOR MEDICAL SUPPLY ITEMS USING EXPONENTIAL
AND ADAPTIVE SMOOTHING MODELS, B. E. Adam, Jr., W. L. Berry and
D. C. Whybark.

382 SETTING ADVERTISING APTROPRIATIONS: DECISION MODELS AND
ECONOMETRIC RESEARCH, Leonard J. Parsons & Rendall L. Schultz.

383 ON THE OPIIMAL GROWTH OF THE ITWO SECTOR ECONOMY, John Z.
Drabicki and Akire Tekayama.

384 UNCERTAIN COSTS TN COMPETITIVE BIDDING, Keith C. Brown.

385 EFFECTS OF THE NUMBER AND TYPE OF ATTRIBUTES INCLUDED IN AN

ATTITUDE MODEL: MORE IS NOT BETTER, William L. Wilkie and
Rolf P, Weinreich,

66




Paper
No.

o 387
388
. ' 389

3%

391

392
393

39k

395

3%

. 397
398

399

. 400
401

Loz

Title and Author(s)

PARETO OPTIMAL ALIOCATIONS AS COMPETITIVE FPQUILIBRIA, James C.
Moore.

A PIANNING AND COST ALLOCATION FROCEDURE FOR COMPUTER SYSTEM
MANAGEMENT, J. F. Nunamaker and A. Whinston.

PROFESSOR DEBREU'S "MARKET EQUILIBRIUM" THEOREM: AN EXPOSITORY
NOTE, James C. Moore.

THE ASSIGNMENT OF MEN TO MACHINES: AN APPLICATION OF BRANCH
AND BOUND, Jeffxsy G. Miller and William L. Berry.

THE IMPACT OF HIERARCHY AND GROUP STRUCTURE ON INFORMATION

PROCESSING TN DECISION MAKING: APPLICATION OF A NETWORKS/SYSTEMS
APPROACH, David L. Ford, Jr.

FROCESSING SYSTEMS OPTIMIZATION THROUGH AUTOMATIC DESIGN AND
REORGANIZATION OF PROGRAM MODULES, J. F. Nunamaker, Jr.,and
W. C. Nylin, Jr. and Benn Konsynski.

GPIAN: A GENFRALIZED DATA BASE PIANNING SYSTEM, J. F. Nunamaker,
D. E. Swenson and A. B. Whinston.

SOME ASPECTS OF THE COMPUTATION AND APPLICATION OF FREQUENCY
DOMAIN REGRESSION TN ECONOMICS, Robert A. Meyer.

EFFECTS OF PROBLEM REFPRESENTATION AND FEEDBACK ON RATIONAL
BEHAVIOR IN ALIAIS AND MORTAT-TYPE PROBLEMS, Herbert
Moskowitz.,

A DYNAMIC PROGRAMMING APPROACH FOR FINDING PURE ADMISSIBLE
DECISION FUNCIIONS 1N STATISTICAL DECISIONS, Herbert Moskowitz.

ENGINEERING FOUNDATIONS OF PRODUCTION FUNCTIONS, James Marsden,

" David Pingry and Andrev Whinston.

EFFECT OF SOCIAL INTERACTION ON HUMAN PROBABILISTIC INFERENCE,
Herbert Moskowitz and Willibrord T, Silva.

A COMPARATIVE ANALYSIS OF ATTITUDINAL FREDICTIONS OF BRAND
PREFERENCE, Frank M. Boss and William L. Wilkie.

THE FINANCING - INVESTMENT FUNDS FLOW, Charles A. Tritschler.

THE EFFECTS OF STRUCTURE ON GROUP EFFICIENCY AND INTERJUDGE
AGREFMENT FOLLOWING GROUP DISCUSSIONS, David L. Ford, dJr.,
Iarry L. Cummings and George P. Huber.

A SOFTWARE SYSTTM TO AID STATEMENT OF USER REQUIREMENTS,
Thomes Ho and J. F. Nunamaker,

PINANCTAL CONSTRAINTS ON REGUIATED INDUSTRIES, Edna T. Loehman
and Andrew Whinston.

67




Paper
No.

w]10=-

Title end Author(s)

Lo3
Lok

405

Lob6

ko7

408

ko9

410

411
ka2
413

41k

415

NEURISTIC METHODS FOR ASSIGNING MEN TO MACHINES, An Experimental
Analysis, William L. Berry and Jeffrey G. Miller.

MODEIS FOR ALIOCATING POLICE PREVENTIVE PATROL FFFORT, David G.
Olson and Gordon P. Wright.

THE EFFECT CF REGUIATION ON COST AND WELFARE, Bdna T. loehman
and Andrew Whinston.

SINGLE SUBJECT DISCRIMINANT CONFIGURATIONS, Edgar A. Pessemier.

MARKET STRUCTURE MODELING VIA CLUSTERING AND DISCRIMINANT ANALYSIS:
A PORTRAYAL OF THE SOFT DRINK MARKET, Donald R. Iehmann and
Edgar A. Pessemier.

DEVELOPING DISCRIMINANT SPACE CONFIGURATIONS FROM SMALYL SAMPLES,
Wesley H. Jones.

PROFILES OF MARKET SEGMENTS AND FRODUCT COMPETITIVE STRUCTURES,
Edgar ‘A. Pessemier & Jemes L. Ginter.

MEASURING THE CUMUIATIVE EFFECTS (F ADVERTISING: A REAPPRAISAL,
Darral G. Clarke and John M. McCann.

ON BIASED TECHNOLOGICAL PROGRESS, Akira Takayama.
RESEARCH ON COUNTER AND CORRECTIVE ADVERTISING, William L. Wilkle.

ON THE ANAIYTICAL FRAMEWORK OF TARIFFS AND TRADE POLICY, Akira
Takayama.

ESTIMATION OF REGRESSION EQUATION WITH CAUCHY DISTURBANCES,
K. R. Kadiyala end X. S. R. Murthy.

THE "HEORY OF STOCHASTIC FREFERENCE AND BRAND SWITCHING, Frank M.
Bass.,

68




