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Microcomputer Selection Process for
Organizational Information Management
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This paper presents a selection model based on the Analytic
Hierarchy Process (AHP). The methodology uses relevant
organizational needs, required operational support categories,
and respective attributes of the proposed systems in a selection
hierarchy. Deriving a priority structure associated with this
hierarchy permits the systematic comparison of candidate sys-
tems, and thereby selecting the one that best suits the organiza-
ticn. The application of this model to the selection of an
accounting information system is described. The methodology
outlined in this paper has been used in several large organiza-
tions (insurance and industrial corporations) for selection of
their “standard micro” (or mini) computer systems. These
systems were installed for various decentralized applications.
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1. Introduction

The on-going computer revolution, driven prim-
arily by the dramatic improvements in the
price/performance ratio of processors and mem-
ories, has led to microcomputer business systems
whose capabilities match those of previous genera-
tion minicomputers. These developments have re-
sulted in new viable information processing and
decision aids.

However, the benefits offered by the new gener-
ation of microcomputers present management with
problems in their selection. The problem is partic-
ularly acute when none of the systems under con-
sideration exhibits a clear dominance over its com-
petitors. Possibly one system emphasizes techno-
logical capabilities, while another emphasizes
software performance, and yet a third emphasizes
service and reliability; obviously one should not
judge the relative importance of those factors by
measures devoid of projected organizational needs
[8].

Many acquisitions of microcomputers are di-
rected at “turn-key” systems (as oopsed to custom
design at increased cost), where the complete in-
stallation is backed by one responsible vendor. In
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such cases, one has to evaluate several configura-
tions proposed by various vendors [19). While the
direct acquisition costs of modern microcomputer
systems may not be excessive, one should still
exercise prudence, since installing and running an
inappropriate management information system
may have adverse results [6,14). Systematic selec-
tion methodologics should, therefore, be developed
and applied to these selection problems [18].

Recent publications treating the selection pro-
cedures of computers, and in particular of micro-
computers, reveal the active interest in this prob-
lem [5,9,25]. Early studies pointed to measurement
of average execution time for several combinations
of operations as a good indicator of the Central
Processor speed {20]. More recent research pointed
out to other methods such as standard benchmark
(sample) problems [2], analytic workload models
and simulation techniques {4,16]. These methods
predict the anticipated system productivity over a
wide range of workload parameters. In order to
define performance, some attempts at formal,
functional, analysis of information systems have
also been made [1]. Various arbitrary scaling or
weighted factor methods have been used in com-
puting a composite scale for computer system
parameters [10]. Other authors center on providing
checklists and questionnaires as aids for the
evaluation process [9,20]. Organizational models
treating the selection problem in the context of
corporate planning are discussed in [13].

While many papers are treating the issue, no
particular model has emerged as capable of deal-
ing with the organizational, functional and techni-
cal facets of this diverse and complicated decision
problem. This paper describes a decision frame-
work for selecting a microcomputer system and, in
particular, an accounting information system [3,7].

The selection procedure is based on the Ana-
lytic Hierarchy Process (AHP) developed by T.L.
Saaty [15,17,23]. This particular methodology is
used because one is basically interested in a value
assessment of the deterministic decision factors
rather than their wtility. The latter can be pro-
vided, of course, through a multiattribute utility
approach which accounts for risk attitude in deci-
sions under uncertainty. The deterministic nature
of the problem under consideration does not war-
rant the use of the utility approach. (For a recent
comparison of these methodologies please consult
[11] and [17)).

2. The Evaluation and Selection Model
A major problem in the selection of microcom-
puters is the assessment of tangible and intangible

Table 1
Common Microcomputer Systems Parameters

CPU & Main Memory
-Word size

-Basic Clock Frequency
-Add Time
—Operating System
—~Memory Size
—Maximal Memory
Application Packages
-Operational Fit
-Software Versatility
—Required Memory
~Statistical Recordings
-Integrity

~Security Features
Diskette Subsystem
~Average Access Time
~Formatted Capacity
~Data Transfer Rate
Vendor’s Support
~Software Maintenance
~Technical Trouble-Shooting
~Training
~Documentation
~General Reputation
~Implementation Assistance
Compatability
~Hardware

~Software

Printer

~Technology

~Speed

—Quality

—Print Columns
~Ledger Cards

Special Features
-Wordprocessing
—Financial Spreadsheet
—Concurrent Printing
Production Measures
-Total Throughput
—Transaction Volume Load
—Peak Load Handling
—Benchmark Results
Data Channels
~Number of Channels
-Transfer Rate

~Type

Hard Disk Subsystems
~Type

—-Average Access time
-Formatted Capacity
—-Data Transfer Rate




factors affecting their overall performance; these
include such issues as vendor reputation, specific
accounting needs, and information integrity. Mi-
crocomputer-based accounting information sys-
tems are characterized by a number of parameters
describing performance levels and requirements
for these systems. These parameters make up a
checklist that prospective buyers should follow in
arriving at an acquisition decision [7,9,19). Such a
list is given in Table 1.

Note, however, that the appearance of the vari-
ous parameters in Table 1 does not indicate that
they are all of equal importance in the overall
selection. The relative importance of each element
is dependent on the system’s function it supports
and it may vary from one category to another.
These system functions include the accounting,
operator, and data processing functions. Their rel-
ative importance is affected by the organizational
structure and the specific needs. Therefore, one
has first to identify and prioritize these needs.
Next, one has to identify and prioritize the system
function supporting these specific organizational
needs. Only then, can one prioritize all the selec-
tion parameters of Table 1, based on their contri-

MICROCOMPUTER SELECTION
OVERALL FOR

OBJECTIVE: || \CCOUNTING INFORMATION
MANAGEMENT

ORGANIZATIONAL

LEVEL I: NEEDS

SYSTEM

LEVEL2: FUNCTIONS

SYSTEM

LEVEL 3: ATTRIBUTES

ACCOUNTING

INFORMATION
SYSTEMS

(PROPOSALS)

LEVEL 4:

Figure 1: The Four Levels in the Selection Process.
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butions to the system functions. After these selec-
tion parameters have been prioritized, a systematic
comparison of candidate systems can be made
leading to the selection of a system which
dominates all the others in the weighted priority
elements. The process is shown in Figure 1.

The first level considers idiosyncratic organiza-
tional needs for accounting information system.
Seven major system duties can be idéntified in
Table 2. Accounts Receivable serves as the primary
cash receipts system. The Accounts Payable and
Payroll represent the major mean for cash dis-
bursement in the organization. General Ledger
forms the accounting, cost allocation, budget al-
location and progitability control functions. The
production management system is represented by
the Inventory Control function. two other elements
dealt with at this level are Income Tax Returns and
Fixed Assets Accounting.

Level 2 deals with the System Functions Cate-
gories of Table 3. They are partitioned into three
basic sets of functions. The applications of mana-
gement controls, system development controls,
hardware and software controls in the Accounting
functions. They include various ways for transac-
tions validation, report editing and balancing,
along with the application and audit of controls.
The Operator’s functions include three major sub-
sets; the first subset is the operational savings
which stem from time savings and reduced clerical
effort; the second subset includes improved
customer service due to better reporting timeliness,
enhanced account monitoring, and report quality;
the third subset focuses on user-friendliness and
ease of operation. The user’s consideration and
human factors engineering (ergonomics) aspects
are grouped under relevant hardware and software
aspects. The electronic data processing elements of
data collection, classification, manipulation, re-
duction, storage etc., are all included in the final

Table 2
Relevant Organizational Needs

® Accounts Receivable

® Accounts Payable

® Payroll

® General Ledger

@ Inventory Control

® Income Tax Returns

® Fixed Assets Accounting
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Table 3
The System Functions Categories

Operators Functions
- Operational Savings
... Time Savings
... Clerical Effort
- Customer Service
... Timeliness
...Account Monitoring

Accounting Functions

- Transactions validation
- Editing & Balancing

- Controls & Auditability

Data Processing Functions

- Data Entry ...report Quality

~ report Generation ~ User Friendliness
... Periodic Reports ... Hardware Aspects
...Management Reports ... Software Aspects
...Checks
... Queries

— Masterfiles Update

set of functions in the system functions. The Data
Processing functions refer to data entry, master-
files update, the generation of periodic reports,
management reports such as income statements
and statements of financial position, checks and
queries.

Next, at the third level of the model, the system
attributes are separated into specific elements or
forms.

The first system attribute to be considered in
the evaluation of a business microcomputer is the
Central Processing Unit (CPU) and the Main
Memory. The relative capability of the CPU &
Main Memory is related to the word size, the basic
clock frequency (processing speed) and the add
time for the summation of one byte in memory to
a CPU register. The availability of industry-stan-
dard operating systems as well as the current and
future capacity of the primary-storage, strongly
affect the applicability of the system. Application
Packages are the actual program that handle the
specific business functions. The primary concerns
here are the operational fit, software versatility,
required storage space, statistical recording for
costing and monitoring, integrity and security fea-
tures. Security has two aspects: one is the protec-
tion of data integrity by limiting access to
authorized personnel and the other is the protec-
tion of user privacy by prohibiting unauthorized
access to personal data. The Diskette Subsystem
consists of floppy disk drivers for the storage of
the software packages, small files, and transaction
data. In general, the average access time to a
record the formatted capacity and transfer rate of

data from amin memory to the disk are the im-
portant characteristics of these subsystems.

Vendor Support contributes to the operation of
the business microcomputer in several ways, in-
cluding technical trouble-shooting, software sup-
port and maintenance, user training, documenta-
tion, installation, and implementation assistance.
In addition, the reputation of the vendor on both
national and local levels should be considered.
compatibility of hardware allows the users to con-
sider additional sources for particular compo-
nents; compatibility of software refers to the degree
to which programs must be modified in order to
be executed on other (larger) microcomputer sys-
tems, both from other brands and from the pro-
posed brand. The Printer is used to produce
hard-copy output. Printers vary in their tech-
nology: the character printing element, the nomi-
nal printing speed, quality (sharpness) of the out-
put, and the number of print columns in a line.
Some are equipped with a ledger card feeder sys-
tem which prints details of specific accounts in a
chronological fashion. The Special Features refer
to added system capability which may be helpful
but are not mandatory. These include such options
as wordprocessing, spreadsheet for financial plan-
ning, and concurrent printing (where the system
can simultaneously operate the printer and the
keyboard).

System performance can be expressed in terms
of several approximated Production Measures. The
total throughput and the transaction volume load
delineate the expected capacity of the system to
handle the anticipated average workload. Peak
load handling refers to the system’s response to
temporary added load and benchmark resuits indi-
cate the actual performance characteristic of ex-
ecuting sample programs. Data Channels are re-
quired for communication with peripheral devices
and with other computers, [22]. Their parameters
are: the number of channels, the transfer rate per
channel and their type of data transmission scheme
(protocol). The final system attribute is the Hard
Disk Subsystem. It includes the type of disks and
disk drivers, average access time to a record, stor-
age capacity, and data transfer rate.

The detailed hierarchy discussed here is de-
picted in Figure 2. It shows many factors some of
which are not always relevant. This allows the
deletion and even the addition of elements to
certain levels identified in the evaluation hierarchy.
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Table 4

Specifications for Candidate Configuration

Parameters Systems
A B C D
CPU & Main Memory
Word size‘V 16 8 8 16
Basic clock frequency® 5 2.5 3.0 8
Add time® 745 14.0 10.20 5.60
Operating systems vendor’s vendor’s CPM, MPM vendor’s
MPM, CPM CPM-like UNIX-like
Memory size® 124 48 64 196
Maximal memory ‘¥ 512 128 96 768
Application Packages
Operational fit very good good very good good /fair
software versatility fair excellent very good good
Required memory ¥ (minimal) 24 32 48 64
Statistical recording N/A good fair N/A
Integrity fair good very good excellent
Security features excellent good fair good
Diskette Subsystem
Average access time™ 290 264 400 364
Capacity® (Formatted) 2280 2x148 2x216 2% 450
Data transfer rate‘® 210 260 250 275
Vendor’s Support
Software maintenance very good excellent excellent very good
Technical trouble good very good excellent fair
shooting
Training very good very good good fair
Documentation good fair very good very good
General reputation excellent very good good good
Implementation fair good very good good
assistance
Compatability
Hardware good good poor good
Software poor poor good good
Printer
Technology matrix 5 X 8 matrix 7X9 matrix 9 X9 matrix 9X9
Speed™ 30-210 25-140 160 180
Quality® good very good very good fair
Print columns 80,96,132 132,158 66-210 136,250
ledger Cards 15”cards N/A N/A 15" cards
Special Features
Wordprocessing N/A good very good very good
Financial spreadsheet fair good very good fair
concurrent printing good N/A limited limited
Production Measures
Total throughput®2.3 2.7 1.95 1.7
Transaction volume load 14 1.6 1.0 34
Peak load handling very good good very good good
Benchmark results good good very good good
Data Channels
No. of Channels 5 4 3 4
transfer rate!? 1,200 3,600 1,200 9,600
Type 1 parallel 3 custom, parallel, parallel
4 RS232-C, IEEE-488 RS232-C, 2 RS232-C,
IEEE-488, RS422,

Hard Disk Subsystem
Type

Average ac. time?
Capacity (formatted)?
Data transfer rate>

8” winchester
140
14
4

5” winchester
153

1.52

5

8 winchester
110
10.5
6.2

14" winchester
60
32
7.68

(1) Bits, (2) Megahertzs, (3) Microseconds, (4) K-Bytes, (5) Millisecond /record, (6) K-bits /second. (7) Characters/second, (8)
Relative quality assessment at high speed. (9) Relative estimated performance (1.0 = minimal acceptable level) (10) Bauds (max. rate
for serial line), (11) Millisecond /record, (12) M-Bites, (13) M-Bites/second



3. An lllustrative Example

This section gives a detailed application of the
model of the previous section. The effort is di-
rected at selecting an accounting information sys-
tem that suits the organization under considera-
tion.

The first step in the acquisition process is the
determination of the organizational needs, and the
translation of these needs to specific parameters.
Since the selection is to be made from systems
available on the market (as opposed to a custom
design), candidate systems can be identified within
the minimum required performance levels.

A detailed search for candidate systems yielded
those systems designated as “A”-“D” in Table 4.
Readers who are not familiar with contemporary
information system terminology may refer to
[3,5,7,21]. Examining the performance levels and
capabilities of these systems reveals that no single
system stands out as an obvious “winner”. All
four satisfy the minimal configuration require-
ments of the preliminary analysis and design phase.
Price differences were marginal and, therefore,
ignored.

In order to prioritize the selection parameters
one has to consider the complete model and
prioritize all its elements. The priorization of the
model’s elements is carried out through the “Ana-
lytic Hierarchy Process” (AHP). This methodology
requires that first, one must prioritize the specific
needs to assess those which dominate the account-
ing system selection. Next, the impact of the sys-

Table 5
Comparison Scale
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tem functions on each of the organizational needs
is assessed. This results in a set of local priorities
reflecting the importance of each function to the
specific organizational needs. Then, using the pri-
orities of the organizational needs, one proceeds to
evaluate the global priorities of the system func-
tions. This is done by weighting each local priority
by the priority of the respective organizational
need, repeating this process for each organiza-
tional need, and summing all products to arrive at
the global priority. This process is repeated for
each level by first assessing local priorities of
members of the i-th level with respect to each
member of the (i-1)-th level. Then, using the
weighting scheme described above, one converts
these local weights to global weights and proceeds
down the hierarchy until the bottom level is re-
ached, at which stage the specific candidate sys-
tems can be prioritized.

As outlined above, the first step is concerned
with the assessment of the organizational needs.
This is done by asking n(n = 1)/2 pairwise com-
parison questions of the type “which of the follow-
ing two organizational needs dominates the other,
and by how much?” The first part of the question
is clearly an ordinal question while the second part
is a cardinal one requiring a numerical input. This
input is provided by using the ratio scale described
in Table 5.

The assessment of the relative importance of
the organizational needs is summarized in Table 6.
The information displayed in this matrix is inter-

preted as follows: every element, a;;, of this ma-

Intensity of Definition Explanation
Importance
1 Equal importance Two activities contribute equally to the objective
3 Moderate importance of one over another Experience and judgement favour one
activity over another
5 Essential or strong importance Experience and judgement strongly favour one
activity over another
7 very strong or An activity is favoured very strongly over
demonstrated importance another; its dominance demonstrated in practice
9 Absolute importance The evidence favouring one activity over another
is of the highest possible order of affirmation
2,468 Intermediate values between adjacent scale When compromise is needed
values

Reciprocals of above nonzero

If activity / has one of the above nonzero numbers assigned to it when

when compared with activity /, then j has the reciprocal value when compared with i.
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trix A shows the relative contribution (to the Table 7
subject of comparison) of the i-th element as com- Systems Functions vs. “Accounts Receivable”
pared to the j-th element, ie., Accounts Receivable 1 2 3 Priorities
a;;=w/w;, l<i<n, 1<j<n. 1) 1) Accounting 1 3 3 05
2) Operator 1 2 0.25

Only the upper triangular part of this “comparison 3) Data Processing 1 0.16
matrix” is shown since the matrix is reciprocal, i.e., C.R. = 0.046 1.00
a(i, j)=1/a(j, i). The entries of this matrix are
taken from the scale in Table 5. So, in comparing,
for example “accounts receivable” with “general
ledger” the first was judged to be more important Table 8
and the strength of this dominance was judged to System Functions vs. “Accounts Payable”
be between “equal” and “mode.rate” which is Accounts Payable 1 3 3 Prioritics
translated to the entry (2) shown circled. After all 1) Avsowntin ; 3 3 05
n(n=1)/2 (in this case 7 X 6/2 = 21) questions 2) Operator ¢ X 5 0.25
have been asked, the eigenvector corresponding to 3) Data Processing 1 0.16
the largest eigenvalue (A ,,) is found, ie., Aw= C.R. =0.046 1.00
A naxw is solved for w. This (normalized) eigenvec-
tor provides the priorities shown in the last col-
umin. One must be concerned with the quality of
the answers provided in the comparison matrix Table 9
and, in particular, with the problem of consistency. System Functions vs. “General Ledger”
This is assessed by considering whether a(i, j)=
a(i, k)a(k, j) holds for all triplets. The “con- General Ledger ! 2 3 Priorities
sistency ratio” (designated C.R.) is required to be 1) Accounting 1 1 2 0.49
less than 0.1 for acceptable consistency. 2) Operator 1 172 020

. . 3) Data Processing 1 0.31

It should be emphasized, however, that the pri- C.R. = 0.046 1.00
orities associated with the organizational needs
should not be taken as general for every organiza-
tion. Though the model is general enough for
diverse needs, the priorizaiton should reflect the Table 10
specific organization and its particular needs. System Functions vs. “Payroll”

Next, one considers the contributions of the —
three sets of system functions to each of the Payroll ! 2 3 Priorities
organizational needs. This process is summarized 1) Accounting r 13130 014
in Tables 7—13. 2) Operator ) 1 1 0.43

. . . 3) Data Processing 1 043
These seven comparison matrices provide the C.R. = 0.00 1.00
local priorities of the support categories with re-
Table 6
Organizational Needs
1 2 3 4 5 6 7 Priorities
1) Accounts Receivable 1 1 @ 2 2 2 2 022
2) Accounts Payable 1 2 2 2 2 2 0.22
3) General Ledger 1 1 1 1 1 0.11
4) Payroll 1 2 1 1 0.12
5) Inventory 1 1/2 1 0.09
6) Fixed Asset 1 1/2 0.11
7) Tax Return 1 0.13
C.R.=0.019 1.00




Table 11

System Functions vs. “Inventory”

Inventory 1 2 3 Priorities

1) Accounting 1 2 1 0.40

2) Operator 1 172 0.20

3) Data Processing 1 0.40
C.R.=0.00 1.00

Table 12

System Functions vs. “Fixed Assets”

Fixed Asset 1 2 3 Priorities

1) Accounting 1 3 2 0.54

2) Operator 1 1,2 0.16

3) Data Processing 0.30
C.R.=0.008 1.00

Table 13

System Functions vs. “ Tax Return”

Tax Return 1 2 3 Priorities

1) Accounting 1 4 2 0.57

2) Operator 1 1/2 0.14

3) Data Processing 1 0.29
C.R. =0.00 1.00

spect to each of the organizational needs. These
local priorities are depicted graphically in Figure
3, and summarized in Table 14.

Using the priorities derived for the organiza-
tional needs to weight each column of local priori-
ties of Table 14, one derives the global priorities
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for the operational support categories, as shown in
Figure 4.

Each of the system function categories is subdi-
vided into more specific functional categories as
shown in Figure 2. Deriving the local priorities of
these specific categories with respect to their “host”
categories, and weighting them by the priorities of
the “host” categories yields the global priorities of
all the (specific) system function categories. These
are given in Table 15.

Now that the global priorities of all the ele-
ments in the system functions categories have been
established, we proceed at level 3 to describe the
system attributes. Not all attributes listed at in this
level are relevant to each system functions cate-
gories, so the analysis considers only those rele-
vant attributes in each case. For example, in con-
sidering contributions to the “transactions” cate-
gory, only “cpu & memory”, “application
packages”, “diskette subsystems”, “printers” and
“special features” are relevant.

The assessment of the importance of these at-
tributes to the “transaction” category is sum-
marized in Table 16.

This process is repeated for each of the system
functions categories and its relevant attributes.
Once the local priorities with respect to each of
these categories is derived, we weight them by the
respective global priorities of the system functions
to obtain the global priorities of the system attri-
butes; these are summarized in Table 17.

Each of these “system attributes” is made up of
a number of more specific elements; e.g., “cpu &
memory” is comprised of: word size (bits), clock

T 7 e T A
Tax Fixed Inventory Payron General Accounts Accounts
Retufn Assests Control Ledger Payable Receivable

Figure 3: Local Priorities of Operational Support Categories.
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Table 14

Local Priorities of System Functions Categories (level 2)

Support Organizational Need

Category Accounts Accounts General Payroll Inventory Fixed Tax

Receivable Payable Ledger Asset Return

Accounting 0.59 0.59 0.49 0.14 0.40 0.54 0.57

Operator 0.25 0.25 0.20 0.43 0.20 0.16 0.14

Data 0.16 0.16 0.31 0.43 0.40 0.30 0.29

Processing

Table 15 A

Global Priorities of System Functions Categories

Category Global Priority

Transactions 0.270 o

Editing & Balancing 0.082 W 292,

Controls 0.149 E .

Time Saving 0.084 2

Clerical Effort 0.021 o 236 262

Timliness 0.022 i

Account Monitoring 0.008

Report Quality 0.010 S i _

Hardware Aspects 0.018 Accounting Operator Data_ CATEGORIES

Software Aspects 0.074 Processing

Data Entry 0.036 Figure 4: Global Priorities of Operational Support Categories.

Periodic Reports 0.045

Management Reports 0.061

O oms .

Masterfile Update 0.063 Global Priorities of System Attributes

Total 1.000 Attribute Priority
Cpu & Memory 0.130
Application packages 0.356
Diskette subsystem 0.101

frequency, add time, operating system, memory Zz’::;::i‘l‘i‘:;"n 8'8(6)2

size, and maximal memory. Evaluating the relative Printers 0.098

importance of these parameters leads to the com- Special features 0.063

parison matrix shown in Table 18. The last column Production measures 0.112

is obtained by multiplying the local priorities with Data Channels 0.002

the global priority of “Cpu & memory” (0.130). ?::l'd‘s" subsystem ?'ggg

Again, we repeat this process for all the ele- )

Table 16

Attributes vs. “transactions”

Transactions 1 2 3 4 5 Priorities

1) Cpu & memory 1 1/3 4 2 3 0.26

2) Application packages 1 3 3 3 0.41

3) Diskette subsystem 1 1 1/2 0.09

4) Printers 1 0.12

5) Special featurees 1 0.12

C.R. = 0.066 1.00
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Table 18
“CPU & Memory” attributes
CPU & memory 1 2 3 4 5 6 local global
priority priority
1) word size 1 3 2 1/3 1/2 0.19 0.025
2) clock frequency 1 1 1/2 1/3 1/2 0.08 0.010
3) add time 1 1/2 1/2 1/3 0.08 0.010
4) Operating system 1 1/2 1/2 0.13 0.017
5) memory size 1 2 0.31 0.040
6) maximal memory 1 0.21 0.028
C.R. = 0.054 total 1.00 0.130
Table 19 ments of the “system attributes” level until the
Global priorities of system attributes global priorities for all the elements are derived.
Word Size = 0.002 This is summarized in Table 19.
Basic Clock Frequency =0.01 Now, finally, one is in a position to assess the
Add Time =001 priorities of the candidate systems. This is done by
ﬁiﬁiﬁ"éiﬁsmm - gﬁi comparing the four systems relative to each of the
)} =L . .- . .

Maximal Memory = 0.03 prioritized system attributes. I.n comparing th.e four
Operational Fit =011 systems relative to “word size” Table 20 is ob-
Software Versatility =0.03 tained.
Required Memory = 0.08 Note that the entries in the matrix were not
Statistical Recording = 0.04 taken as simply the ratio between the respective
anegrity ~ oo ibutes (8 vs. 16 bits) but rather, the 16 bi
Security Features = 0.05 attributes ( Vs, its) but ra ler, the .1t
Average Access Time =0.02 system was judged to be of considerable domi-
Formatted Capacity =0.06 nance relative to the 8 bit system (the entry 4
Data Transfer Rate = g-gi corresponds to a scale value between moderate”
Software Maintenance =0. « »» :

and “strong” dominance). Those systems who do
Technical Trouble-Shooting =0.01 8 . ) y. .
Training =0.01 pot ‘share a given pro;?erty (e.g., statistical record-
Documentation =0.01 ing is not available with systems A) are not com-
General Reputation =0.01 pared with respect to it.
Implementation Assistance = 0.005
Hardware Compatability =0.001
Software Compatability = 0.001 Table 20
Printer Technology =001 Systems vs. “word size”
Printed Specd =0.04
Printer Quality = 0.002 word size 1 2 3 4 priorities
Print Columns =0.02 l)systemA 1 4 4 1 0.40
Wordprocessing =001 2) system B 1 1 14 010
Financial Spre_ad_sheet = 0.02 3) system C 1 1/4 0.10
Concurrent Printing =0.02 4) system D 1 0.40
Total Throughput = 0.04 C.R. =0.00 1.00
Transaction Volume Load =0.02
Peak Load Handling =0.04
Benchmark Results = 0.015
Nomeerf Chnac o
Type - 0.004 Global Priorities of Candidate Systems
Hard Disk Type =0.01 System Priority
Average Access Time =0.015 System A 0.331
Formatted Capacity =0.03 System B 0.205
Data Transfer Rate =0.01 System C 0.228
Total =1.000 System D 0.236
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Repeating this process of comparing the four
systems relative to all attributes and weighting
their local priorities by the global priorities of the
attributes yields the global priorities for the sys-
tems given by Table 21.

These global priorities reveal that system A
clearly dominates its competitors and, therefore, s
the system to be selected.

Note: The conclusion in favour of system A was
reached based on the assumption that all systems
are of relatively equal cost. If this assumption is
not justified, one derives cost priorities for these
systems depicting their relative cost and then makes
the choice using a benefit/cost approach [12,20]
with the benefit priorities taken from Table 21.

4. Sensitivity Analysis

The analysis presented thus far has resulted
with the conclusion that system A is the one to be
selected. This conclusion is affected by the priori-
ties associated with the particular organizational
needs. Would a slight shift in these priorities alter
our decision?

Let us denote by W(i + 1, i) the matrix of local
weights relating level (i +1) to level i. That is,
each column of this matrix, say w;, provides the
local weights of elements in level (i+1) with
respect to the j-th element in level i. The global
priorities of elements in level (i +1) are given,

therefore, by

P+ 1) =W(i+1,1)p(1), @
where p(i) is the vector of global priorities of
elements in level i. If the hierarchy has n levels,

then the global priorities of elements in the n-th
level are given by

p(ny=W(n,n-0D)W(n—-1,n-2)...

XW(2.1)p(1)=W(n,1)p(1), (3)
where
W(n,1)=W(n,n—-1)W(n—-1,n-2)... W(2,1).
4

Now, if the priorities of the first level, p(1), are
changed to p(1), the new global priorities of the
n-th level, p(n), are given simply by

p(n)=w(n,1)p(1). )

Referring to Table 4, we note that system A is
dominated by other systems in a number of cat-
egories. However, changing the priorities of the
organizational needs resulted in no shift in our
preference for system A. This becomes quite clear
upon consulting Fig. 5 where systems’ priorities
relative to organizational needs are depicted. The
sensitivity analysis summarized in that figure shows
that system A dominates all the others with re-
spect to each organizational need (in spite of
several inferiorities with respect to specific attri-
butes of Table 4) and, therefore, no change in p(1)
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will result in a shift to a different system.

The insensitivity displayed in this example is
not necessarily the common rule for these selection
problems but the availability of sensitivity analysis
should be exploited before arriving at a final
acquisition. Note, that in spite of the fact that
system B has some strong attributes (cf. Table 4) it
is quite inferior to the other systems with respect
to most organizational needs. This stems from the
fact its specific strong attributes support relatively
unimportant issues.

5. Summary and Conclusions

A methodology of selecting a microcomputer
system for a particular organizational application
has been presented. The selection problem is parti-
tioned into two major steps. At the first step one
constructs a four level hierarchical model of all
relevant factors identifying critical categories at
each level and their interrelationships. At the sec-
ond step, the managers and their staff go through
the hierarchical structure and derive a priority
structure associated with the various factors at
each level.

The application described in this paper was
carried out with the aid of an interactive computer
program that computed the priority vectors and
the consistency ratios. Major conclusions from few
similar applications of the model were that it was
found to be valid, flexible, easy to apply and did
not overlook any significant factor. Management
viewed this model as a good vehicle for communi-
cating their concerns and influencing the search in
a technical area, while information and computer
experts viewed the model as a vehicle for interfac-
ing all technical aspects with the required manage-
ment priorities.
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