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Introduction

Excel hasn’t done Microsoft’s 
shareholders any harm either and 
the story of how it displaced the 
previous spreadsheet titan is a case 
study in marketing. But as well as 
winners, there have been losers. 
Some people lay the blame for 
the loss of trillions of pounds at 
its door. Excel can be a dangerous 
tool in the hands of the unskilled.

Operis knows Excel as well as 
almost any company. So in this 
eBook we take a look at its history 
and offer advice on how it can be 
used more effectively in the future.

A common-sense approach

There is a long tradition of self-
taught Excel amateurs in the worlds 
of finance and economics relying 
on the software to facilitate the 

Almost exactly 30 years ago 
Microsoft launched Excel and 

more than a billion copies have 
since been sold. Excel has been 

responsible for incredible change 
in finance and business practices. 

Sections of the City that had not 
been imagined before owe their 

existence to it, meanwhile at the 
other end of the scale, countless 
family or small business budgets 

have been managed using it

allocation of vast sums of money. 
Unfortunately, many lack any 
formal training in the disciplines of 
spreadsheet model development.

The key to stemming losses doesn’t 
lie in adherence to a complicated 
methodology or set of standards 
as some spreadsheet modellers 
suggest. Rather the solution – for  
both Excel professionals and 
amateurs – is rooted in a simple, 
common-sense approach that  
can feasibly prevent the loss of 
further trillions of pounds in the 
coming decades.

This common-sense approach has 
relevance to not only the biggest 
project finance schemes, but also 
every business and individual that 
uses Excel for financial planning of 
any description.
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Operis

The project finance and modelling experts

As one of the world’s leading advisers in project finance, Operis has used financial models to deliver 
projections on the future financial worth of many schemes – vast in both scope and magnitude. Through 
this experience, Operis has become a leading authority on good spreadsheet modelling practice.

• Developing project finance models since 1991

• The only financial modelling training provider with a full-time team of specialist trainers

• The largest provider of spreadsheet model auditing in the project finance industry

“Operis has followed the evolution of Excel over the years. From the early 
days of single-sheet models through to the cloud technology of the current 
Excel, the underlying principles of good modelling practice have remained 
largely unchanged.”
Jonathan Swan, Operis Director of Training

Together, these experts have borne witness to every spreadsheet mistake imaginable. More importantly, they 
know how companies should go about avoiding them. 

Operis would like to extend special thanks to Professor Ray Panko and Luke Mellor for their contributions to this report.

David Colver

David Colver is Chairman and Co-owner of Operis. David started working in project 
finance before digital spreadsheets were invented, accomplishing the necessary analysis 
by hand-programming the mini computers that were being used instead. David holds 
a degree in computer science from Christ’s College, Cambridge. He has also completed 
the corporate finance programme of the London Business School and Harvard Business 
School’s owner-president management program.

Jonathan Swan

Jonathan is Director of Training at Operis. He has been delivering spreadsheet 
modelling courses to finance and management professionals around the world for 
nearly 25 years. He is the author of the book Practical Financial Modelling, published 
by Elsevier (and now in its third edition). In 2011 Jonathan was appointed a visiting 
fellow at the Lord Ashcroft International Business School.

About the authors
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The history of Excel

When creating VisiCalc Bricklin 
worked alongside programmer 
Bob Frankston and software expert 
Dan Fylstra.

Bricklin’s idea for VisiCalc came 
about as he watched a university 
professor writing and erasing 
financial projections on a 
blackboard. Bricklin imagined how 
much easier the process would be 
with a word processor that worked 
with numbers. After some initial 
discussions with Fylstra, suddenly 
the idea became a serious project.

By 1982 VisiCalc had sold more than 
1 million copies. But VisiCalc was 
superseded on the IBM PC by Lotus 
1-2-3, and soon the Lotus program 
emerged as the clear spreadsheet 
market leader.

Bill Gates and Microsoft all but 
own the spreadsheet market 

today. However, though they 
perfected the idea of the digital 

spreadsheet, they did not invent it. 
That honour belongs to a software 

pioneer named Dan Bricklin, who 
in 1979 released VisiCalc, the 

world’s first computer spreadsheet

By 1981, Microsoft, at the time 
known only for MS-DOS, knew it 
needed to enter the spreadsheet 
space. That year, founder Bill Gates 
interviewed a Massachusetts 
Institute of Technology graduate 
named Doug Klunder in a Los 
Angeles pizza parlour. The 
meeting led to Klunder, then a 
programming prodigy, becoming 
the father of Excel.

Klunder, Gates and a few 
associates are said to have locked 
themselves in a hotel for three days 
whilst they mapped out Excel’s 
future. Increasing the speed of 
recalculations was a priority so the 
team developed a novel solution, 
which unlike Lotus 1-2-3, only 
updated the cells affected by a data 
change rather than the entire sheet.
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How Excel beat the competition

Excel’s present ubiquity was perhaps hard to foresee in 1985 when Lotus 1-2-3 was the only widely 
used spreadsheet program. But Microsoft continued to develop their product through the late 1980s. 
Subsequent versions brought the software to the Windows operating system and introduced key 
features such as toolbars, auto-fill and, perhaps most importantly, the undo button. These advances 
helped users to correct mistakes and work faster. Meanwhile, Lotus failed to keep pace.

Leading spreadsheet authority Professor Ray Panko used both programs in the early days. “Frankly, 
Lotus was better than Excel for quite a while,” he says. “But they didn’t invest the necessary amounts of 
money in its development. It didn’t keep evolving.”

“Microsoft had much more of a running start because Lotus had done so much for them. A lot of the 
user interface was already defined and the limits of 1-2-3 were pretty obvious. I think if Lotus had just 
kept developing, Excel would not exist.”

Microsoft gradually built a dominant position. And in September 2014, IBM finally ceased to support 
Lotus 1-2-3. Now it is hard to imagine a world without Excel.

On September 30, 1985, Excel 
1.0 was released solely for the 
Apple Mac. It was one of the first 
spreadsheet programs to use a 
graphical interface, pull-down 
menus and mouse capabilities. 
Klunder has since revealed the 
Excel 1.0 team had been terrified 
about the program containing 
errors. They were aware a lot of 
money was going to be riding on 
Excel’s accuracy in the years ahead. 
Just how much money they could 
never have imagined.

“The size and scope of deals in asset classes such as 
residential mortgage backed securities, ABS car loans 
– as well as the need to provide loan-level data – has 
created the need for programs far beyond what Excel can 
support. However, non-standard asset classes are still 
widespread and set to continue to benefit from Excel’s 
status as the cross border spreadsheet means of choice.”
Luke Mellor, Founding Partner of Creative Capital Partners on Excel’s impact 
on securitisation
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Excel’s implication in losses 
totalling trillions

A 2008 analysis led by Professor 
Ray Panko suggests 88% of 
spreadsheet documents contain 
errors. “Even after careful 
development, spreadsheets 
contain errors in 1% to 5% of all 
formula cells,” he observes.

Such mistakes lead to untold 
amounts of miscalculations in 
the budgets of small businesses 
and families. More widespread 
financial consequences result when 
similar mistakes amid spreadsheet 
rows and columns occur in big 
business and government.

Here are five well-known examples 
implicated in huge losses.

Reinhart, Rogoff and 
worldwide austerity

In 2010, Harvard University 
economists Carmen Reinhart and 

Kenneth Rogoff published their 
“Growth in Time of Debt” paper. 
It claimed a country’s growth 
decreases once its debt hits 90% 
of its GDP. The finding was used 
by politicians across the world to 
justify austerity measures.

However, in 2013 Reinhart and 
Rogoff’s spreadsheet was found 
to have excluded five of the 20 
countries analysed. Further analysis 
found some data for certain 
countries was missing and the 
spreadsheet contained a coding 
error in the formulas. The results 
looked very different after the 
mistakes and omissions  
were corrected.

Nobel Prize-winning economist 
Joseph Stiglitz blames austerity 
policies for losses of trillions of 
pounds. Similarly, Nobel economist 
Paul Krugman has implicated 
the Rogoff-Reinhart model in the 
unemployment of many millions of 
people across the world.

JPMorgan and the  
London Whale

In April and May 2012, JPMorgan 
Chase was hit by $6.2 billion of 
trading losses. An internal report 
found that the risk of each trade 
was calculated by copying and 
pasting data between Excel 
spreadsheets. Due to an error in 
which one integral element was 
added instead of averaged, trades 
were calculated as being half as 
risky as they were in reality.

West Coast Main Line  
bid chaos

In August 2012, after a 15-month, 
multi-million pound tender 
process, the UK’s Department 
for Transport (DfT) awarded the 
London-Glasgow West Coast Main 
Line rail franchise to FirstGroup. 
After a legal challenge from 
Richard Branson’s Virgin Trains, 
which had run the line since 1997, 
an investigation found “technical 
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flaws” in the bidding process with 
error-prone spreadsheet models 
being central to them. As a result of 
the findings, the DfT scrapped the 
entire bidding process, costing the 
taxpayer more than £55 million.

Fidelity Magellan negative

In 1995 a Fidelity Magellan fund 
accountant forgot to put a minus 
sign in front of a net capital loss 
of $1.3 billion. Instead, it was 
considered a $1.3 billion gain. 
This meant that Fidelity drastically 
miscalculated its dividend estimates 
and failed to pay shareholders.

“The first seven years of the millennium became the 
days of wine and roses for securitisation. All the leading 
investment banks had securitisation teams that might 
have had as many as 50 people in each European  
head office.”
Luke Mellor, Founding Partner of Creative Capital Partners on Excel’s impact 
on securitisation

Fannie Mae falls

In 2003, five years before it became one of the most famous 
casualties of the recession, the US mortgage giant Fannie Mae 
suffered a major financial mishap. When transitioning to a new 
accounting regulatory standard, mistakes in an Excel spreadsheet 
added $1.3 billion in profit. When Fannie Mae had to publically 
announce the error, its share price dropped 2.4%.
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“Excel provided a highly flexible way to create 
securitisation products that could be tested by the  
ratings agencies, allowing the market to grow through 
the 1990s. This allowed all the people structuring the 
deals to both build the deals in a computer environment 
and be able to discuss it in a way that investors  
could understand.”
Luke Mellor, Founding Partner of Creative Capital Partners on Excel’s impact 
on securitisation

Changing the face of finance

Spreadsheet usage in finance dates 
back to around 1981, when a few 
pioneers used VisiCalc to explore 
the behaviour of the instruments 
they were developing. In the 
intervening years the few have 
become the many. Now every 
workstation in finance is running 
Excel, with whole departments 
owing their existence to a 
cheap, accessible, standardised 
spreadsheet program.

Project finance

Project finance predates the 
spreadsheet by a number of 
years. It originated in the oil and 
mining industries in the 1970s, 
spreading into property and 
power (particularly renewable). 
Soon after, it made its way into 
infrastructure development by the 
private sector, which had up to that 
point been provided by the state.

The role of Excel in project finance 
transactions is simple: to present 
all pertinent evidence needed 
to reassure one or more banks 
that if they support a business by 
lending to it, their investment will 
eventually be able to be paid back.

Large petroleum and mining 
companies employ significant 
teams dedicated to building 
financial models, as do accounting 
firms and the world’s major 
contractors for their public private 
partnerships (PPPs). Taken together, 
these organisations probably 
account for several thousand 
people engaged in quantifying the 
prospects for the next generation 
of energy, natural resources and 
infrastructure investments.

Structured finance

The years between 1996 and 2008 
saw a dramatic growth in the use 
of securitisation, or the method 
through which companies agree 
to dedicate particular streams 
of future income to repay new 
borrowings. In 1995, less than 
€100 billion of such instruments 
were issued. By 2008, over 
€700 billion were offered in the 
European market.

Today, in those markets where 
there is a homogeneity of 
structures, specialist software 
is used to structure these 
instruments, due to the volumes 
being dealt with. However, in 
those structures that display 

idiosyncratic risk or where issuance 
volumes are low, spreadsheets 
are central to both the analysis 
of the underlying cash flows, the 
derivation of the rating and the 
definition of the transaction. Excel 
plays a significant role in making 
this kind of finance possible.

Equity analysis

The newspapers’ financial pages 
are full of recommendations to buy 
or sell particular shares. Some tips 
originate with the paper’s own 
journalists. Others will be reporting 
the press releases of equity analysts. 
There are thousands of these 
analysts, working in institutions 
around the world, employing 
a variety of different methods. 
Spreadsheets are integral to the 
day-to-day work of all of them.

Equity analysts existed long 
before spreadsheets came along, 
but the availability of Excel has 
coincided in the last 25 years with 
the number of listed shares going 
up by 62% and their value rising 
eleven fold from almost $6 trillion 
to over $66 trillion.

Excel success stories

www.operis.com
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Section 3
How to save the  

world trillions



Operis believes there is no one 
correct way to build every financial 
model. The process involves trade-
offs. Some design points will work 

well in some circumstances and 
badly in others. Likewise certain 

practices are suitable for some 
projects, while inappropriate for 

others. Essentially there is no magic 
bullet that enables the modeller 

to bypass the effort needed to 
understand compromises inherent 

in designing spreadsheet models to 
suit their context

However, companies can benefit 
from learning about a philosophy 
that will greatly reduce the risk of 
financially threatening spreadsheet 
errors. The philosophy is rooted in 
the principles of good process and 
quality assurance and has been 
developed by Operis and experts 
in the field over many years. Good 
process and quality assurance must 
remain consistent across both  
the building and auditing of 
finance models.

It can be argued that every one of 
the financial disasters highlighted 
in this eBook could have been 
avoided by following the points of 
good practice laid out. These points 
can be organised into four sections.

1.  Maintain a defensive 
mindset

Accept that errors will  
be made

The first step towards eliminating 
spreadsheet errors is an acceptance 
of human fallibility. Such 
acceptance tends to result in efforts 
being made to find errors and 
eliminate them.

The first step towards eliminating 
spreadsheet errors is an acceptance 
of human fallibility. Evolution 
favoured for survival those early 
humans whose cognitive processes 
took short cuts.  People who 
instantaneously concluded that a 
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shadow in the bushes was a lion 
did better than those who double 
checked the facts before reacting.

Leaping to conclusions saves time 
and energy. But at the same time 
it can lead to the wrong decision 
being taken. Humans make 
mistakes in performing even the 
simplest of tasks that are consistent 
with a basic mechanic frailty 
underlying all their thinking.

Of the many ways in which this 
frailty manifests itself, top of the 
list is an excess of confidence in 
one’s capabilities. Only when 
those responsible for spreadsheet 
development recognise that their 
analysis is preordained by nature to 
contain mistakes are they likely to 
put in place the measures necessary 
to safeguard against them.

Include copious  
error checking

As humans are bad at noticing 
defects and errors within their 
spreadsheets, it makes sense to put 
computers to work checking them. 
It’s wise to work to the maxim that 
anything that can be tested should 
be tested. Do the numbers add up? 
Are there simple reconciliations 
that can be performed in order to 
demonstrate that the results are 
consistent with the inputs?

Good spreadsheet modellers 
will include checks in their 
process as a matter of course. In 
doing so spreadsheet building 
becomes consistent with software 
engineering, where development is 
centred around automated checks 
to verify correct functionality, 
starting before the software is even 
built and continuing throughout 
its working life. Operis has a strong 
belief in the value of self-testing. 
Typically one line is devoted to 
checking for every three or four 
lines of calculation.

Ensure that models  
are audited

Even if a reputable model builder 
is used, an independent audit is 
an important step to take. Indeed 
banks will usually insist upon it 
before the release of a loan.

A formal model audit should be 
based on the concepts the model 
is representing – and whether the 
key outputs (typically financial 
statements, banking ratios, and 
investors’ returns) are consistent 
with the inputs provided. Some of 
the bigger model builders audit 
their own models, and those that 
do it properly ensure the audit team 
is isolated from the modelling team.

In the Reinhart and Rogoff case, a 
review of the model by relatively 
inexperienced students uncovered 
the flawed data. Reviews and 
audits are crucial when major 
decisions are being made on the 
back of financial models.

Focus on quality assurance

Checking during the building 
process, then applying fixes 
based on an audit, are the signs of 

good quality control. This is often 
seen as the responsibility of the 
model developer. However, while 
subjecting a developer’s outputs to 
rigorous quality control is valuable, 
it is not quite enough. A model 
developer can deliver the most 
perfect of models, but it can still 
be misinterpreted by managers, 
or misrepresented in the contracts 
and paperwork that depend on it.

The term quality assurance 
usually refers to configuring the 
environment that surrounds a 
process, so that low error rates 
become a matter of routine. Here, 
however, it concerns the wider 
context and environment of the 
financial model, covering the 
model sponsors, model users, and 
those who manage the modelling 
function. All these parties should 
have the appropriate skills and 
knowledge to be able to get the 
most out of the model.

In JPMorgan’s report on 
the London Whale incident, 
operational deficiencies were 
highlighted. Copying and pasting 
data from one spreadsheet to 
another, for example, led to 
catastrophic output errors. It is 

Avoid cell by cell reviews

They are useless

A code, or cell by cell review, is offered by some firms instead of an 
audit. Rather than testing the formulas and data, a code review is 
just a visual inspection of the formulas which is a job that is often 
delegated to a software package. It looks at the technical aspects of 
the model, and as a result, in general, is of very little consequence. 
Spreadsheet modellers should be more interested in the project 
their model represents.

Just as grammatical perfection in a book is no barrier to it being 
nonsensical, it is possible for a spreadsheet to be riddled with 
flawed formulae that a code review would consider to be  
well-formed.
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through quality assurance that 
such operational failings can  
be avoided.

2. Communicate effectively

Tell a story

With the exception of derivative 
pricing, most finance is simple 
and can be boiled down to the 
following two concepts:

• A business earns some revenue, 
out of which it has to meet 
various costs

• A financial instrument promises 
various benefits in exchange for 
an initial purchase price

Models that describe these 
processes do not need to be 
complicated. They should tell 
the story of the transaction or 
proposal in a way that means all 
readers can understand what is 
happening. The carving out of 
excess from a model so that its 
reports convey the bare essence 
of a deal is time consuming. It can 
also be commercially paradoxical; 
clients can mislead themselves 
into thinking they are paying more 
to receive what seems like a less 
substantial deliverable.

However the truth is the opposite. 
The job of an analyst in any field 
is to discard detail to reveal an 
underlying meaning. The analyst 
should have perfect clarity about the 
insight and only what is crucial to 
the story should be contained in it.

Lay the spreadsheet  
out clearly

For Operis, a clear presentation is one 
that is free from distracting clutter. 
Plenty of white space, a narrow 
selection of typefaces, and restrained 
use of colour all help to guide the 
reader towards the message the 
spreadsheet author is intending.

Buy-in is more easily won from 
stakeholders if a model is in a 
format they recognise. Making the 
small effort to adopt a company’s 
standard font and colour scheme 
can make spreadsheets more 
digestible and less intimidating  
to use.

Ensure your outputs fit on one 
piece of paper

A very high proportion of deals 
gone wrong have models with a 
poor (or non-existent) ability to 
show their key outputs in printed 
form. As senior deal makers are 
more likely to look to paper for 
their information than a screen, a 
spreadsheet that can’t be printed 
is a spreadsheet that will probably 

never be looked at by those at the 
top of the deal.

Results should be lean enough to 
be printed out neatly on one or two 
sides of paper. Stakeholders should 
be able assimilate the important 
information in seconds.

Use plain language

Spreadsheet models are often 
accompanied by analysis 
that draws some conclusion 
from the data. To avoid any 
miscomprehension or ambiguity, 
the language used in this analysis 
must be simple and jargon free. 
The independent inquiry into 
the West Coast Main Line case 
concluded that complexity was 

Know your reader

Even a flawless spreadsheet model is of little value if the 
person looking at it can’t comprehend what they see. The 
botched process of evaluation of bids for the franchise to 
operate the UK’s West Coast rail route, highlighted earlier 
in this report, was largely due to misinterpretation of what 
the spreadsheet model was saying.

A venture can involve audiences whose information needs are 
different. What is clear to one can be too complicated for another. 
For example:

• The chairman, who needs a one-page overview with quantities 
rounded to the nearest billion

• The highly quantitative analyst who is expected to crawl over 
the detail of a deal needs granularity and greater precision

Knowing who your readers are in advance will be key in 
preparing outputs that can be digested and understood by those 
who need to be in the know.

www.operis.com
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at the root of the model’s failings, 
which could have been alleviated 
by a plain language approach.

The same is true for any report 
that results from a model audit.  It 
should be written in plain language 
so that a broad audience can 
easily read and make sense of the 
issues, and immediately discern 
whether any shortcomings in the 
spreadsheet pose a mortal threat  
to a deal.

3. Team structure

Someone must own the 
spreadsheet model

The ownership of specific 
spreadsheet models is often 
unclear in finance. There is rarely 
an individual with responsibility 
and accountability for models.

There may be lessons for the 
private sector to draw from the 
public sector in this area, where the 
prevailing view is that it is helpful 
to identify a senior responsible 
owner (SRO) within the model 

users’ team. The SRO works with 
lawyers, accountants, bankers, 
investors, operations management, 
suppliers and contractors, local and 
national authorities and regulators. 
He or she must therefore be 
satisfied that the modelling 
function is working to the same 
professional standards and that the 
model is fit for purpose.

In addition to the other flaws 
in the process, the West Coast 
Main Line inquiry noted that the 
complex organisational structure 
was partly responsible for the 
botched process. An SRO would 
undoubtedly have helped.

4. Work with experts

Get the model auditors on  
the hook

The formal auditing of financial 
models has developed into a distinct 
discipline, employed by a few 
specialist firms and a handful of 
international accounting companies. 
All will limit their liability for failing 
to spot defects in spreadsheets. 

Some will limit to a very small 
multiple, maybe two or three times, 
their fee. Others will offer up to £20 
million of liability exposure.

If a company is confident in its 
methods, it should demonstrate 
the fact by offering a high liability, 
with good model auditors reaching 
well into the millions.
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Choose a reputable model 
builder with an auditing 
business

Developing financial models is 
an error prone business, for the 
human reasons explained earlier in 
this report.

Where purchasers desire – or 
financiers insist on – some degree 
of comfort that the sums in the 
spreadsheet add up, standard 
practice is to get it audited by  
an independent firm. In these  
cases it’s the auditing firm, rather 
than the model developer, that 
agrees to be on the hook for 
overlooked problems.

Even so, there is value in choosing 
a model developing firm that is 
well known as a model auditor. 
This is because the firm will 
have spent years building up a 
reputation in the field, and will 

be acutely conscious that one big 
mistake could undo a lot of hard 
work. Importantly its audit work 
will have made it highly alert to 
the possibility of getting the sums 
wrong, leading it instinctively to 
extensive self-testing a prominent 
part of any models that it is 
responsible for building.

Don’t be too distant

Some firms that offer model 
development services, or act as 
model auditors, send the work to 
low-wage destinations, affiliates 
or unconnected subcontractors. 
Others do the work from their 
offices in London or other major 
financial centres. There is a cost 
advantage to the first of these 
approaches. But beware of the 
fact that that the further an 
auditor is from responsibility and 
accountability for a project, the less 
they have to lose.

“Operis is open to different views and opinions about 
modelling practice. Although we have our own 
methodology, we accept that other approaches are valid 
and that there is no one right way of doing every job.”
Jonathan Swan, Operis Director of Training

Beware of methodologies

Experts who suggest that 
adherence to a modelling 
methodology will fix all 
spreadsheet mistakes should be 
treated with suspicion.

We already know that practices 
that work well in one discipline 
can work badly in others. For 
example, the modelling approach 
in the mergers and acquisitions 
department of a bank will be quite 
different from the approach in oil 
and gas. Also, what is accepted as 
good practice varies noticeably 
between the US and the rest of the 
world – the norm in one region is 
considered abnormal in another.

It is telling that not one banking, 
consulting or contracting 
heavyweight has identified a 
methodology that is suitable to roll 
out on a firm-wide basis.

www.operis.com

Microsoft Excel aged 30  |  17



Conclusion

The Microsoft anniversary 
provides a chance to look back on 
the use of a piece of software that 
for decades has had a central role 

in finance and economics 

Many dispute claims that austerity 
policies have cost the world 
trillions of pounds. Indeed, even 
staunch supporters of this view 
(such as the renowned economist 
Paul Krugman) have been sceptical 
about the extent to which Reinhart 
and Rogoff’s spreadsheet model 
influenced austerity policies.

However it can’t be disputed that 
the model was widely used by 
politicians at the highest levels to 
justify austerity stances in the US 
and Europe. Furthermore, it can’t 
be disputed that the distribution of 
many trillions of pounds has been 
influenced by Excel models in the 
past – and will be in the future.

The bank balances – and lives – of 
millions of people can be affected 
by spreadsheet error. Of course no 
company or expert has a cure-all 
pill, system or methodology to 
prevent such errors.

But good quality assurance is 
built on lessons learned from the 
past three decades. From these 
experiences emerge techniques 
and points of practice that greatly 
improve the chance of eliminating 
error in spreadsheet models.

Not all the points of practice are 
relevant to every situation and 
model. There is no definitive 
method that works in all 
circumstances. But all Excel 
models developed in the coming 
decades will benefit if contributing 
parties accept the inevitability of 
human fallibility – and promote 
accountability, simplicity and 
quality assurance.
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