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IN THE CLASSROOM

■■■■■ RICK HESSE, Feature Editor, Pepperdine University

Facing the Problem of Spreadsheet
Errors
by Ray Panko, University of Hawaii

On the twenty-fifth anniversary
of electronic spreadsheets, it
might be well to pause and

reflect on the downside of these ubiqui-
tous, handy tools. Ask a programmer if
a recently developed program module
contains an error. He or she will almost
always say, “Certainly!” From the time
they are nerdlings, programmers are
taught that program modules, after care-
ful development, will contain errors in
2% to 5% of all lines of code. They are
also taught that extensive (and expen-
sive) testing is necessary to get the error
rate down to about 0.1% to 0.4% in ship-
ping software.

Spreadsheet Errors
In contrast, if you ask a spreadsheet
developer the same question about a
carefully developed spreadsheet with
dozens, hundreds, or even thousands
of lines of code, he or she will almost
always say, “No,” and will do so very
indignantly. Testing? Forget about it. A
long stream of research has shown that
very few firms have policies mandat-
ing the testing of spreadsheets, and few
spreadsheet developers do testing on
their own. When they do what they call
“testing,” furthermore, it usually con-
sists of “looking over the spreadsheet
for reasonableness” or some other whis-
key cure. (Of all the things that do not
cure the common cold, whiskey is the
most popular.)

Should spreadsheet developers be
so confident? Nearly 30 years of re-
search says no. Lab studies have shown
that spreadsheet developers make er-
rors in 2% to 5% of all formulas. (Sound
familiar?) This number, furthermore,
varies very little between novices and
experienced spreadsheet developers.

Most people are more convinced by
results from field audits of real-world
operational spreadsheets. Table 1
shows some key data from field audits
since 1995. The formula error rate in
audits that supplied the necessary in-
formation was (drum roll) 5.2%.

A formula error rate of 2% to 5% is
very small, but spreadsheets tend to be
very large. If you have an average for-
mula error rate of e, and if you have N
formulas in a chain, then the likelihood
of your having an error is 1-(1-e)N. Even
if you have only a dozen or so formulas,
you are quite likely to have an error. If
you have hundreds or thousands of
unique (non-copied) formulas, the ques-
tion is how many errors you have and
how serious they are.

Research Data
Table 1 indicates that significant errors
are, in fact, common. For example, Coo-
pers and Lybrand found that 91% of fi-
nancial spreadsheets with more than
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ERRATUM
In the previous Classroom feature
column (May 2006, v37,n3), the
following correction should be made
in the first column, last sentence
above Figure 1 (thanks to Tom
Jones, University of Arkansas, for
pointing this out):
 

Activity C→D is a dummy
activity, to indicate that
regulations will not allow bags
to be loaded until the cabin has
been cleaned. passengers to be
boarded until the bags have
been unloaded.



Decision Line, October 2006 9

Table 1. Spreadsheet auditing results.

*The low cell error rate probably reflects the fact that the methodology did not inspect all formulas in the spreadsheet but focused on
higher-risk formulas. However, error has a strong random component, so the practice of not checking all formulas is likely to miss
many errors.

**In 2003, the author spoke independently with experienced spreadsheet auditors in two different companies in the United Kingdom,
where certain spreadsheets must be audited by law. Each company audited about three dozen spreadsheets per year. Both said that
they had never seen a major spreadsheet that was free of errors. Both also indicated that about five percent of the spreadsheets they
audited have very serious errors that would have had major ramifications had they not been caught. Audits were done by single
auditors, so from the research on spreadsheet and software auditing, it is likely that half or fewer of the errors had been caught. In
addition, virtually all of the spreadsheets had standard formats required for their specific legal purposes, so error rates may have been
lower than they would be for purpose-built spreadsheet designs.

srohtuA raeY
fo.oN

steehsdaerpS
detiduA

egarevA
eziS

)slleC(

foegatnecreP
steehsdaerpS

srorrEhtiw

rorrElleC
etaR

tnemmoC

skciH 5991 1 658,3 %001 %2.1
desuacevahdluowrorrenoissimoenO
.srallodnoillibanahteromfororrena

dnarbyL&srepooC 7991 32
nahteroM
swor051

%19
laicnanif,%5tA.%5tsaeltaybffO
.lairetamebotderedisnocerasrorre

GMPK 8991 22 %19
tceffadluoctahtsrorretnacifingisylnO

.snoisiced

cisakuL 8991 2
&072,2

720,7
%001 %5.2,%2.2

saweulavs'tnemtsevnieht,2ledoMnI
.suoiresetiuQ.%61ybdetatsrevo

reltuB 0002 7 %68 %4.0
eriuqerothguoneegralsrorreylnO

*.stnemyapxatlanoitidda

&,ninaH,tnomrelC
reiemrettiM

2002 3 %001
,%7.6,%3.1

%1.0
ytpme-nonfosisabehtnodetupmoC

.sllec

**IweivretnI 3002 ry/63~ %001
ylemertxedah%5yletamixorppA

.srorresuoires

**IIweivretnI 3002 ry/63~ %001
ylemertxedah%5yletamixorppA

.srorresuoires

eeLdnaecnerwaL 4002 03
281,2
euqinu
salumrof

%001 %9.6
tnacifingisyllaicnaniftsom03

ecnaniFrecreMybdetiduasteehsdaerps
.raeysuoiverpnignitlusnoCksiR&

egarevA/latoT 88 %49 %2.5



10 Decision Line, October 2006

150 rows contained an error large
enough to be financially material.
(Sarbanes-Oxley practitioners, please
take note.) KPMG, in turn, found that
91% of the spreadsheets created to sup-
port decision making had an error large
enough to affect the decision.

Why do programming languages
and spreadsheet programs create so
many errors? As it turns out, they don’t.
The problem is not with the software
but with the people using the software.
To put things in a nutshell, many years
of human error research in a variety of
fields have shown that human beings
always have an error rate floor of about
2% to 5% for cognitive actions as com-
plex as those in programming and
spreadsheet development. Human er-
ror theory suggests that human cogni-
tion evolved to balance several
competing goals, including accuracy,
speed, and the need for rapid changes
of attention when needed.

Consider what happened when
humans were hunters. If a saber tooth
tiger was approaching, a person had to
shift attention instantly from what they
were doing. This limited the attention
given to any task. In addition, if a saber
tooth tiger was approaching, it was im-
portant to act quickly. A fast action with
an occasional probability of error was
much better than regret while being
chewed on. In addition, while occa-
sional errors do kill hunters, new hunt-
ers are easy and fun to make.

Spreadsheet Testing and
Inspection
OK, if spreadsheet errors are frequent
and important, and if the tools are not
to blame, what should spreadsheet de-
velopers do? Research has shown that
spreadsheet errors look a great deal like
software errors in type as well as fre-
quency. This suggests that the whole
traditional systems development life
cycle (SDLC) discipline in program-
ming will be needed. We must, in effect,
teach new dogs very old tricks.

All phases of the systems develop-
ment life cycle are important, but one is
absolutely critical. This is testing. Test-

ing is the sine qua non of error reduction.
Unless a company spends about a third
of the total development effort on test-
ing, nothing else matters.

When programmers talk about test-
ing, they mean something very spe-
cific—plugging in input test values and
ensuring that the program gives the cor-
rect result. However, selecting good test
values is extremely difficult to do. In
addition, programmers have behavioral
“oracles” to tell them what results they
should have—for instance, whether a
record is updated correctly. However,
complex spreadsheets need computa-
tional oracles to compute expected re-
sults. Most of the time, spreadsheet
computations are so complex that there
is no alternative but to use a spread-
sheet to predict the results. For spread-
sheet developers, traditional testing will
require extensive training (which is
unlikely to be available) and may be
prohibitively difficult.

A more attractive approach may be
inspection, in which spreadsheet prac-
titioners go over the spreadsheet, mod-
ule by module, looking at every formula
cell in the spreadsheet. Limited research
indicates that spreadsheet developers
are about as good at inspection as pro-
fessional programmers. Unfortunately,
while people are very accurate when
they build formulae, their detection rates
are much lower. Inspection requires
teams of three to five programmers to
produce a sufficiently high detection
rate. With teams, detection rates rise to
between 60% and 80%. With both test-
ing and inspection, there must be mul-
tiple rounds at different levels of
integration, beginning with unit testing,
then testing of small modules.

Conclusion
Why not get rid of spreadsheet pro-
grams entirely and replace them with
dedicated financial modeling, statisti-
cal, and other types of special-purpose
software? The most important consid-
eration is that humans will make the
same number of errors when logic is
involved. Specialized programs should
be able to reduce errors by reducing the

number of cognitions users will make,
but they will certainly not eliminate er-
rors. Testing and inspection will still be
critical. In addition, while spreadsheets
are general purpose calculation sys-
tems, specialized programs—by defini-
tions—do things that the spreadsheet
programs cannot do. If spreadsheets are
needed to supplement packaged pro-
grams, they often are used for especially
complex calculations. ■
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published by Business Week in 1988.
Robert Markland of the University of
South Carolina compares several ma-
jor full-time MBA rankings, discusses
the pros and cons of the rankings, and
examines the methodologies used in
the rankings. He suggests that, “All
of the stakeholders in the process will
gain if we can move away from an
obsession on a numerical ranking to
a more balanced approach which
stresses overall quality.”

Chetan Sankar of Auburn Uni-
versity reviews the book entitled The
Art & Craft of Case Writing (2nd ed.,
M.E. Sharpe), by William and Marga-
ret Naumes. The authors drew on
their vast experience as case writers
in writing this interesting book. The
conclusion is that the book will be
useful for both novice case writers and
those interested in conducting edu-
cational case research.

See you all in San Antonio soon! ■
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