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Nine Management 
Guidelines for 
6etter Cost 
EstCmating 
T 

he accurate prediction of in- 
formation systems develop- 
ment costs is a critical issue 
for both managers of com- 

puting resources as well as other 
managers. when estimators un- 
derestimate these costs, mana- 
gers may authorize new projects 

largely focused 
on the study of 
algorithmic 
techniques [7]. 
Much of this 
research has 
identified several 
factors which are 
believed to affect 
systems develop- 
ment and which 
therefore must 

full knowledge of the project’s final 
scope is rarely available during 
estimating. These observations coin- 
cide with those of Sheil [ZO] that such 
research has been ineffective due to 
unsophisticated experimental tecl- 
niques and a shallow view of the 
nature of programming. Hence, 
astute managers may distrust the find- 
ings and be reluctant to apply them. 

This suggests that to understand 
cost estimating, another research 
approach is warranted. It suggests that 
perhaps a study of the actual 
experiences of practicing computing 
managers and other computing pro- 
fessionals might provide the guidance 
in the cost estimating process that 
previous studies have not. 

that waste limited resources, fail to 
make their expected contributions, 
and ultimately destroy the credibility 
of estimaton and developers. When 
estimators overestimate these coots, 
managers may refrain from develop- 
ing new projects that would have 
been beneficial. Thus, the inaccurate 
estimation of the costs of proposed 
information systems can have a sub- 
stantial, harmful impact on an 
organization. 

Moreover, huge overruns resulting 
from inaccurate estimates are be- 
lieved to occur frequently. In fact, the 
study reported in this article found 
that nearly two-thirds of all major 
projects substantially overrun their 
estimates. 

This article reports results from a 
study of the cost estimating practices 
reported by 115 computingmanageen 
and professionals. The study sought 
to better understand the cost 
estimating process in general. The 
results presented here, however, are 
done so as prescriptions to computing 
managers in order to enable them to 
direct their subordinates to improve 
the accuracy of the process? Only a 
few prescriptive articles on the subject 
have appeared [4, 81 despite the 
abundance of past studies. 

Past Studies 
Prior research on cost estimating has 

be considered while estimating 
development costs [3, 5, 161. These 
factors include system size and com- 
plexity, personnel capabilities and 
experience, hardware constraints, the 
use of modern software tools and 
practices, users’ understanding of 
information technology, the volatility 
of their requirements, and many 
others. Ta use an algorithmic techni- 
que, the estimator quantifies each fac- 
tor for the proposed system based on 
historical data about past develop- 
ment projects or on intuition and 
experience [Z, 161. The estimator then 
mathematically projects the cost of the 
new system based on the factors [5,9- 
12, 15-19, 21, 221. 

There have been few objective 
studies of these methods. Often the 
developers of a method describe their 
own techniques and report their own 
assessments of accuracy [12, 18, 21, 
221. Such reports may be self-serving 
and biased. In other 
studies, researchers 
have tried to predict the 
duration of projects 
after their completion 
and hence with full 
knowledge of the pro- 
jects’ fmal scope [13]. 
Such research may 
appear unrealistic to 
experiencedestimator 
who recognize that the 

The Current Study 
To take another approach, the authon 
developed a questionnaire based on 
their recent case study of the cost 
estimating process [la] and other soft- 
ware development cat estimation 
literature [l-3, 5, 6, 9-13, 15-19, 211. 
Many of the questions required 
responses on five-point L&~-type 
scales. Other questions required 
respondents to report the proportion 
oflarge projects for which they carried 
out certain estimating practices. 
Respondents answered the questions 
in terms of what their organization 
defined as “large projects” to prevent 

^ 

51 



After a pilot test with four com- 
puting managers and analysts and a 
revision to improve its clarity, the 
authors mailed the questionnaire to 
400 randomly selected members of 
a nationwide association of comput- 
ing managers, analysts, and pro- 
grammers. A second mailing to 
nonrespondents yielded a total of 
115 usable responses for a response 
rate of 29%. 

The respondents were responsi- 
ble, educated, and experienced 
professionals familiar with their 
current firms. Fifty-four percent 
identified themselves as managers 
while 43% identified themselves as 
analysts or programmers. Eighty- 
eight percent had at least a four- 
year college degree and 34% at 
least a master’s degree. Respon- 
dents supervised an average of 12 
employees and had I4 years of ex- 
perience in computing with eight 
years at their current company. 

The firms varied in size and in- 
dustry. Their sales ranged from 
$200,000 to $22 billion per year 
with a mean of almost $2 billion. 
The average number of employees 
in each firm was 9,950 with a range 
of two to 120,000 while the average 
number of employees in their com- 
puting departments was 289 with a 
range of two to 4,000. Department 
budgets ranged from $150,000 to 
$340 million annually with a mean 
of $21 million. Table I shows the 
industries of the firms. Hence, the 
sample represents a wide variety of 

sizes and industries. The results of 
the study are probably generaliz- 
able to information systems devel- 
opment in such firms. 

Me Need for Culclellnes 
Although cost estimating is impor- 
tant (84% of our respondents de- 
scribed it as “very important” or 
“moderately important,” the high- 
est two possible ratings on the five- 
point scale), computing profession- 
als are not successful at it. Respon- 
dents reported that approximately 
63% of all large projects, such as 
those costing over $50,000, signifi- 
cantly overrun their estimates while 
approximately 14% of all large 
projects significantly underrun 

Tablm 1. 
2esfmnaents’ Indusmes 

Percentage of 
Industry Respcmls* 

Manufacturing 32% 

l”S”ra”ce 17% 

aanklng an* Finance 10% 

oovemment 6% 

“tlntlez 5% 

Retail 5% 

Ell”atlO” 4% 

Swtems Consultlw 9% 

omer 12% 

their estimates. This suggests that 
only about one of every four proj- 
ects is completed at a cost reason- 
ably close to its estimate. 

Although systems development 
cost estimating is important and not 
accurately done, computing profes- 
sionals are neither particularly sat- 
isfied nor dissatisfied with their es- 
timating. Forty-three percent of the 
subjects indicated that their current 
estimating was “very satisfactory” 
or “moderately satisfactory” (the 
two highest ratings) while 35% indi- 
cated that it was “moderately unsat- 
isfactory” or “very unsatisfactory” 
(the two lowest ratings). The aver- 
age rating was 3.02 on the one-to- 
five point scale. Had the subjects 
been satisfied with their cost esti- 
mating, the percentage of “very sat- 
isfactory” and “moderately satisfac- 
tory” responses and the average 
rating would have been much 
higher. Had they been dissatisfied, 
the figures would have been much 
lower. When contrasted with the 
higher ratings for the importance 
of cost estimating and given the 
lack of accuracy, the satisfaction 
figures suggest that computing 
professionals may have accepted 
their inaccuracy as a fact of life. 
Nevertheless, the importance of 
cost estimating and the lack of accu- 
racy suggest the need for guidelines 
for improving it. 

The Guidelines 
The management guidelines dis- 

I mu. 1. 
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cussed in the following subsecrions 
affirm that the touchstone of an 
estimate is its comparison to the 
final cost of the completed system. 
This criterion for success, the esti- 
mate’s accuracy, is unknown until 
the completion of the system. How- 
ever, both the quality of the esti- 
mate and the quality of the devel- 
opment effort determine the 
proximity of the final cost and the 
estimate. Therefore, the estimating 
process and development prtxess 
are dependent and inseparable. 
The success or failure of each pro- 
cess determines the success or fail- 
ure of the other. Moreover, the suc- 
cess or failure of one can invariably 
be attributed to the other. The 
management guidelines clearly re- 
flect this relationship. 

Moreover, the guidelines assume 
that computing management’s role 
in the estimating process is to set 
policies for both the estimating and 
development procedures. They 
also assume that computing man- 
agement’s obligation is to recognize 
that in the struggle for accurate es- 
timates, the process of meeting the 
estimate is equally critical to the 
process of making the estimate. 

The guidelines are based on our 
interpretations of the responses m 
our questionnaire.2 Although no 
single one is a panacea, they do 
provide the grounds for discussion 
and debate, and organizations may 
choose to adopt many of them. 

1. Assign the initial estimating task 
to the final deuelopers. 
There are two popular approaches 
for assigning the responsibility for 
estimating. Under one, an experi- 
enced group of estimators conducts 
a feasibility study in which they pre- 
pare an initial estimate. The ana- 
lysts and programmers who will 
later develop the system may re- 
estimate the cost hut they do so long 
after the first estimate was an- 
nounced and the project approved. 
This separate-function approach 
capitalizes on the estimators’ inter- 
personal communications skills 
(namely, their ability to converse 
with and understand their users) 

and estimating expcriencr. 
Under the other approach, the 

final analysts and programmers 
prepare the initial estimate during 
the feasibility study. They then 
complete the analysis, design, pro- 
gramming, testing, and implemen- 
tation. This combined-function 
approach prevents a common com- 
munication problem under the sep- 
arate-function approach. That is, 
the estimators might incompletely 
explain their initial understanding 
of users‘ needs to the final develop- 
ers. Alternatively, the final devel- 
opers might not fully understand 
the estimators’ explanation of those 
needs. 

Our study found the combined- 
function approach associated with 
more accurate estimates. The cor- 
relation between the percentage of 
large projects that overrun their 
estimates and the percentage of 
those for which the same systems 
analysts and programmers, who 
eventually developed the system 
also prepared the initial cost esti- 
mate, was negative (as expected) 
and statistically significant at the 
0.05 level. Simply stated, the com- 
bined-function approach may cause 
fewer overruns. 

One potential explanation of the 
more accurate estimates is that the 
combined-function approach 
builds commitment to timely proj- 
ect completion. Under the com- 
bined-function approach, the 
timely completion of the project 
confirms both the final analysts and 
programmers’ estimating and de- 
velopment skills. Under the sepa- 
rate-function approach, the ana- 
lysts and programmers have less 
commitment to develop a system 
because they can attribute their 
overrun to the inaccuracy of the 
initial estimators. 

Our responses supported this 
interpretation. Estimator-develop- 
ers under the combined-function 
approach have a greater preference 
for completion within the estimate 
than do estimators (at the 0.05 level 
of signiticance) or developers (at 
the 0.01 level of significance) under 
the separate-function approach. 

Another reason that thr sepa- 
rate-function approach might pro- 
duce less accurate estimates is that 
under it, estimators may refrain 
from padding the estimate. That is, 
they may deliberately underesti- 
mate assuming lower estimates are 
more likely to result in project ap- 
proval and because they personally 
need not meet the estimate. Our 
study found that estimators under 
the separate-function approach are 
more likely to underestimate than 
are estimator-developers (at the 
0.01 level of significance) under the 
combined-function approach. 

Thus, the greater inaccuracy of 
the separate-function approach, 
along with the reasonable explana- 
tions for it, suggest using the com- 
bined-function approach. Guide- 
line #l--assign the initial 
estimating task to the final devel- 
opers-accomplishes this. 

2. Delay @alizing the initial 
estimate until the end of n thorough 
study. 
The guideline tells estimators that 
if their initial estimate cannot be 
accurate, they should delay an- 
nouncing it until it can be as accu- 
rate as possible. To understand the 
guideline, one must first under- 
stand the popular process of pre- 
paring an initial cost estimate at the 
beginning of a project and then 
revising it during the project. 

Our respondents confirmed how 
this process can produce revisions 
of the estimate at several distinct 
development milestones. For 77% 
of an organization’s large projects, 
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a cost estimate is prepared during 
an initial project proposal stage. 

For 64%, a cost estimate is prepared 
(or revised) during a feasibility 
study. For 5I%, a cost estimate is 
prepared (or revised) during sys- 
tems analysis. For 48%, a cost esti- 
mate is prepared (or revised) dur- 
ing systems design. Furthermore, 
independent of the particular 
stage, a cost estimate is revised to 
accompany changes in user re- 
quiremenu for 61% of an organiza- 
tion’s large projects. 

Project overruns are associated 
with the absence of an estimate 
during the initial project proposal 
stage. As seen in Table 2, the corre- 
lation between the percent of large 
projects’ overruns and the percent- 
age of those for which a cost esti- 
mate is prepared during an initial 
project proposal stage was negative 
(as expected) and statistically signif- 
icant at the 0.05 le~el.~ 

However, the correlations be- 
tween the percentage of large proj- 
ects that overrun their estimates 
and the percentage of those for 
which a cost estimate is prepared 
(or revised) during a feasibility 
study stage, systems analysis stage, 
or systems design stage were not 
significant. These results suggest 
the importance of the initial cost 
estimate. More important, they fail 
to support the popular belief that 
the revision of the estimate in- 

creases its accuracy. 
In addition, as shown in Table 2, 

the correlation of the percentage of 
large project overruns with the per- 
centage of those for which the cost 
estimate is revised to accompany 
changes in user requirements was 
not significant. This implies that 
revising the estimate to respond to 
user changes does not make it more 
accurate. 

These results may be quite unex- 

pected. However, they are easily 
explained. They suggest that the 
revision of an estimate may be seen 
as an admission of inaccuracy. In- 
deed, it can focus attention on the 
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initial error. Managers and users 
(computing and otherwise) proba- 
bly remember the initial estimate 
and may continue to judge project 

success based on it. 
To illustrate this, consider a hy- 

pothetical system initially estimated 
at one cost and then while well 
under development, re-estimated 
at a substantially higher one. If the 
system were completed at the 
higher estimate, very few observers 
would declare the estimate accurate 
(although the estimator who pre- 
dicted the higher one might). More 
would consider it very inaccurate 
because they would compare the 
final cost to the initial estimate 

rather than to the revised estimate. 
Thus Guideline #2-delay tinal- 

king the initial estimate until the 
end of a thorough study-stems 
from the observation that revising 
an estimate may not appear to cor- 

rect it. However, our guideline does 
not prohibit revising. Instead, it re- 
iterates the estimator’s intense need 
to be as accurate as possible as early 
as possible. 

3. Anticipate and control user 
changes. 
Table 3 shows several potential 
causes of inaccurate estimates. The 
most severe ca”se was frequent re- 
quests for changes by users. It had a 
3.90 rating for its “Extent of Re- 
sponsibility” for inaccuracy. This 
was higher than the remaining 
causes at the 0.05 level of signifi- 
~ance.~ This cause (along with the 
third cause, users’ lack of under- 
standing of their own require- 
ments) suggests that computing 
managers and professionals may 
view systems estimating and devel- 
opment as an effort to hit a moving 
target. It further suggests that they 
attribute considerable responsibility 
for inaccurate estimates to users. 

l”llumw 

me complexltv of the Proposed ap~ncaaon svstem 
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However, user responsibility for 
ct unging requirements does not 
play such an important role in in- 
fluencing the preparation of the 
estimate. Of the numerous poten- 
tial factors in Table 4, the complex- 
ity of the proposed application 
(with a 4.28 rating) and its required 
integration with existing systems 
(with a 4.19 rating) were the most 
influential on cost estimating. Both 
were higher than all of the remain- 
ing influences at the 0.05 level of 
signiftcance or better. The antici- 
pated frequency or extent of poten- 
tial changes in user requirements 

(with a 3.48 rating) was not panicu- 
larly influential. 

(Incidentally, because many esti- 
mating methods are based on the 
number of lines of code in the sys- 
tem, it is striking that this factor, 
with a 2.26 rating, was the least in- 
fluential. In fact, it was lower than 
the second lowest--and thus all 
other factors-at the 0.01 level of 
significance.) 

These findings confirm the view 
that estimators should thoroughly 
understand the user requirements 
that motivated the proposed system 
before they estimate its costs. By 



doing so, they can probably reduce 
and thereby control the frequent 
requests for changes that would 
have ensued had they failed to un- 
derstand the requirements suffi- 
ciently at the outset. The findings 
further emphasize the importance 
of techniques for accurately identi- 
fying user needs and anticipating 
changes in them (i.e., prototyping, 
CASE tools, etc.). 

The findings also suggest that 
during development, analysts and 
programmers might discourage 
unnecessary user changes that will 
ultimately invalidate their esti- 

mates. To discourage unnecessary 
changes, developers should first 
carefully define the changes that 
users have thought absolutely nec- 
essary. They should perhaps then 
try to convince users to incorporate 
them into subsequent projects. If 
that fails, developers should be sure 
that users are charged extra for the 
changes. 

Thus in summary, because 
changes in requirements reduce the 
accuracy of estimates, Guideline 
#3--anticipate and control user 
changes-aims at reducing those 
“changing” requirements. 

4. Monitor the progress of the 
proposed proiect. 
Computing management can moni- 
tor the course of a project from the 
preparation of the estimate 
through the completion of the de- 
velopment of the project. Alterna- 
tively, computing management can 
simply monitor whether the final 
milestone of project completion is 
achieved within the estimate. 

The former approach is more 
popular. For 70% of an organiza- 
tion’s large projects, computing 
management formally monitors the 
progress of a project by comparing 
it to its project plan. Hence, three 
out of ten projects are not moni- 
tored in this fashion. This guide- 
lines speaks most loudly to organi- 
zations which do not so monitor. 

Our data substantiated the im- 
portance of monitoring. The corre- 
lation between the percentage of 
large projects that overrun their 
estimates and the percentage of 
those for which formal monitoring 
of project progress is done by com- 
paring it to its project plan was neg- 
ative (as expected) and statistically 
significant at the 0.01 level. Thus 
because of the tie between monitor- 
ing and more accurate estimates, 
Guideline #4-monitor the prog- 
ress of the proposed project-is 
indicated. 

Formal monitoring may be im- 
portant to developers because they 
feel forced to complete their proj- 
ect within the estimate. Moreover, it 
also provides an advance warning 
to estimators, indicating manage- 
ment’s commitment to meeting the 
estimate. As such, it may inspire dil- 
igence and accuracy in creating the 
estimate. 

5. Evaluate pro.bosed fmjecect 
progress by using independent 
auditors. 
The monitoring of the project is 
usually done by those involved with 
it. For only 9% of an organization’s 
large projects, an evaluation of the 
development process (i.e., the com- 
parison of the cost estimate to the 
actual cost) is done by independent 
auditors. However, the correlation 



between the percentage of large 
projects that overrun their esti- 
mates and the percentage of those 
for which the evaluation of the de- 
velopment process is done by inde- 
pendent auditors was negative and 
statistically significant at the 0.01 
level. Thus, this Guideline is based 
on the observation that more accu- 
rate estimates occur when indepen- 
dent auditors are present. 

The independent evaluation of 
the progress is again an advance 
warning to estimators and develop- 
ers alike that computing manage- 
ment is concerned about creating 
an accurate estimate and meeting it. 
Independent monitoring may dis- 
suade estimators from expecting 
developers to rely on inaccurate 
reporting of project progress, on 
deferring an existing part of the 
project (such deferring was recom- 
mended previously but for users’ 
additions to a project rather than 
developers’ deletions from it), or on 
crashing the project. 

These three practices are com- 
monly used to hide inaccurate es- 
timates. For 25% of their large 
projects, systems analysts and pro- 
grammers refrain from accurately 
reporting their actual hours on a 
project in order to meet the esti- 
mate. For 36% of their large proj- 
ects, computing departments post- 
pone the delivery of part of a 
project so that it can meet its tar- 
geted completion date for the rest 
of the project and then claim timely 
delivery for that portion. For 68% 
of their large projects, program- 
mers work disproportionately 
harder in the final days of a project 
to meet its targeted completion 
date. 

6. Use the estimate to evaluate 
project personnel. 
Computing management has the 
option to use the cost estimate to 
evaluate estimators, developers, 
and others involved in the project. 
During formal performance evalu- 
ations, management could reward 
these personnel with pay increases, 
bonuses, and promotions for accu- 
rately making or meeting estimates. 

However, as Table 5 shows, cost es- 
timating is used more for project 
planning and control than for such 
evaluation. The coot estimate is 
used primarily to staff projects, 
control project implementation, 
select projects, schedule them, and 
quote the charges to users. It is 
used, but significantly less impor- 
tantly, for auditing project success, 
evaluating project developers, and 
evaluating project estimators. The 
“Importance of Use” rating of each 
of these three latter uses in Table 5 
was lower than the former five at 
the 0.05 level of significance or bet- 
ter. (More specifically, the rating of 
3.23 for auditing project success 
was lower than the 3.53 rating for 
quoting charges to users at the 0.05 
level of significance.) 

When the cost estimate is used 
for evaluation, it is used much more 
extensively in the performance re- 
views of computing personnel than 
of users. The evaluation of the 

completion within the estimate is 
included in computer department 
management’s performance review 
in 55% of all large projects, in the 
performance review of systems 
analysts and programmers respon- 
sible for final project development 
in 48%, and in the performance 
review of the computing depart- 
ment’s initial estimators in 43%. In 
contrast, the evaluation of the com- 
pletion within the estimate is in- 
cluded in user management’s per- 
formance review for 27% of an 
organization’s large projects and in 
the performance review of user 
representatives (i.e., liaisons from 
the application area of the business 
organization to the computing de- 
partment) for 20% of the projects. 

Although all three percentages 
for computing managers and other 
computing professionals were 
higher than those for users at the 
0.05 level of significance or better, 
nevertheless on the average, for 



about half of all large projects, 
computing personnel are not evalu- 
ated. 

However, the correlations in 
Table 6 of the percentage of large 
projects that ““err”” their esti- 
mates with the percentage of large 
projects for which project person- 
nel are evaluated were statistically 
significant at the 0.01, 0.05, and 
0.10 levels. (In fact, the greatest sig- 
nificance-the only one at the 0.01 
level--was with regard t” comput- 
ing management.) These findings 
support the importance of person- 

nel evaluation to completing a proj- 
ect within its estimate. 

Thus, Guideline #6 is predicated 
“n the greater accuracy found 
when such evaluation is done. 
Moreover, we suggest informing 
project personnel in advance of this 
intended “se of the estimate. We 
also suggest favorable recognition 
for those personnel whose projects 
meet their estimates. 

7. Computing rnmwgement should 
carefully study and approve the cost 
estimate. 
For 58% of an organization’s large 
projects, a cost-benefit analysis is 
used to justify system development. 
Computing management carefully 
studies and approves the cat esti- 
mate in 61% of ail large projects 
while user management has final 
approval on the estimate in 60%. 
Thus conversely, about two ““t of 
five projects are carried ““t without 
a cost-benefit analysis, computing 
department management’s aP- 
proval of the estimate, or user man- 
agement’s approval of the estimate. 

The correlation of the percent- 
age of an organization’s large proj- 
ects that overrun their estimates 
with the percentage of projects for 
which computing management 
carefully studies and approves the 
cat estimate was significant (and 
negative) at the 0.05 level. How- 
ever, the correlations of the per- 
centage of projects that ““err”” 
their estimates (1) with the percent- 
age of projecu for which a cat- 
benefit analysis is used t” justify 
system development and (2) with 
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the percentage of projects for 
which “ser management also has 
tinal approval of c”st estimates 
were not significant. Such results 
support the belief that computing 
management approval (rather than 
user management approval) in- 
creases estimating accuracy. Thus 
in summary, the tie between 
greater accuracy and this manage- 
ment study and approval suggests 
Guideline #‘i-computing man- 
agement should carefully study and 
approve the c”st estimate. 

hl)H 8. 

8. Rely on documented facts, 
standards, and simple arithmetic 
formulas rather than guessing, 
intuition, personal ntemory, and 
compkx formulas. 
A variety of general grounds for 
estimating are possible. As see” in 
Table 7, estimators rely more heav- 
ily “n their personal memory than 
on documented facts, established 
standards, and the other grounds 
in the table. The participants’ rat- 
ing of the “Extensiveness of Use” in 
Table 7 for the comparison t” simi- 
lar, past projects based on personal 
memory at 3.72 was higher than all 
of the remaining grounds at the 
0.05 level of significance. 

However, reliance on personal 
memory as a basis for cost estimat- 
ing is not associated with accurate 
estimates. Instead, only the use of 

similar, past projects based on dot- 
umented facts (at the 0.05 level of 
significance), the “se of a simple 
arithmetic formula (at the 0.01 
level), and the “se of established 
standards correlated significantly 
and negatively (at the 0.05 level) 
with the percent of large projects 
that “verr”” their estimate. In fact, 
the “se of guessing and intuition 
correlated significantly and posi- 
Lively with the percent of large proj- 
ects overrunning their estimate (at 
the 0.01 and 0.05 levels)! 

Thus Guideline #8-rely on 
documented facts, standards, and 
simple arithmetic formulas-stems 
from the greater accuracy found 
when such reliance is more preva- 
lent. Moreover, it admonishes esti- 
mators not to rely on personal 
memory-which they customarily 
do. 

9. Don’t rely on cost estimating 
sopwart! for 0” accurate estimate. 
Many cost estimating software 
packages are available. However, 
only 17% of the computing manag- 
ers and other professionals used 
such a software package t” help es- 
timate the development cats of 
large projects. Table 8 identifies the 
packages which they used and the 
number of respondents using each. 

A reasonable expectation is that 
the use of such sophisticated c”st 
estimating software packages would 
distinguish organizations with more 
accurate estimating from others 
with less accuracy. However, in this 
study, users of software packages 
reported that approximately 63% 
of all large projects significantly 
“verrun their estimates while non- 
users reported that nearly the same 
figure, 62%. overrun their esti- 
mates. 

While software packages are not 
associated with a reduction in over- 
runs, they are also not associated 
with the satisfaction of computing 
managers and other computing 
professionals with estimating. Pack- 
age users’ mean satisfaction rating 
with the cost estimating process was 
3.06 (on the scale of 1 t” 5) while 
the mean satisfaction rating of non- 



users was 3.03, virtually the ~amc. 

Thus, because software packages 
are not associated with a reduction 
in overruns or with the satisfaction 
of computing managers and other 
computing professionals with esti- 
mating, Guideline g-do not rely 
on it for accurate estimating- 
suggests that while computing 
management may perceive some 
value in sophisticated cost estimat- 
ing software packages, the packages 
will not likely have major, favorable 
effects on the accuracy of an orga- 
nization’s cost estimates. 

Conclusion 
Cost estimating is a difficult yet crit- 
ical challenge to computing manag- 
ers. This article has used responses 
to a survey to present guidelines for 
discussion, debate, and possible 
adoption. The use of the guidelines 
will likely result in improved cost 
estimating for those computing 
managers who choose to adopt 
them. 0 
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