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INTRODUCTION

How many piano tuners are there in
Chicago? This is a question that Enrico
Fermi asked his students. He was
famous for teaching his approximation
techniques to students in situations
where they couldn’t validate or confirm
the results. He wanted to teach people
that they did know something about
most domains they want to explore. By
using fairly simple questions, making
assumptions visible and exploring logical
associations “Fermi Questions” could
provide lots of insights for people to
make decisions.

For example, in Chicago between

the 1930s and 1950s there were
approximately 3 million people. There
were probably between two or three
people in each household. He then went
on to suggest that there were probably
between 1in 10 and 1in 30 households who had a regularly tuned piano. Itis
unlikely that there are many people who have their piano tuned more than once a
year. A piano tuner could likely tune between four and five pianos a day with travel
time. And, finally, the tuner might work up to 250 days per year.

Figure1. A piano tuner at work

This turned a question that most of his students originally exclaimed, “We can't
even guess that!” to a range of between 20 and 200. Most of the students ended
up guessing around 50 piano tuners. When Fermi then showed people how many
there were in the phone books, they tended to be fairly close to a reasonable
estimate.

Fermi went on to show his students that this approach is helped by making
assumptions and probabilities visible. Communication increases because a group
of people can question which variables have the biggest impact on an estimate.

Fermi, who won a Nobel Prize in 1938, put his skills to good use in 1945 when he
demonstrated, using ripped up pieces of paper and some wind, the blast effect
of the Atom bomb - he determined the lower limit, and determined the yield
estimate to be 18.6 kilotons. He was keenly aware that using simple observations
and experiments to build up pictures of the world helps with planning and
execution.
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In his book, How To Measure Anything, Douglas W. Hubbard, explores many

more of the challenges and problems people have with their approach to
measurement, estimation and prediction. He demonstrates that people really are
poor at estimating, and that they have an unrealistic view of their ability. A great
illustration of this overconfidence is the famous experiments involving drivers and
their driving ability. In every example of this experiment over 69% (and in the most
extreme case 93%) of people claim to be above average drivers. That is, more
than 50% of people believe they are above 50% of people. lllusory superiority (also
known as the Dunning-Kruger effect) is extremely common, and takes place on a
daily basis in work too.

At the end of this session, you will be able to:
1.  Describe why and where estimations and forecasts are useful.

2. Understand and appreciate the strengths and weaknesses of different
estimating techniques.

Explain why using crowds (groups) and data is useful in improving estimates.

4. Design an approach to improve your ability to forecast future value
throughput.

5. Create strategies for collecting, identifying and providing key value and
effort information in to the planning and execution processes.
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THE NEED FOR ESTIMATES
AND FORECASTS

No improvement in management, project, product or software development
methods over the last three decades has magically fixed the essential problem
that we need to make decisions now that will affect the future.

Both forecasting and estimating are attempts to make guesses and assumptions
about the future. We assign a great deal of importance to this activity; often we
make promises and commitments on the back of our estimates, and yes, we often
get it wrong. Sometimes we get it wildly wrong - we've discussed some of these
infamous projects in the Why Change session: projects that overrun by years and
millions of pounds, with estimates out by 200% or more. These disasters end in
public embarrassment and often court cases.

These are the situations we want to avoid. Rather than needing to be accurate
to within days, we need to avoid the massive inaccuracies! Or at least, we need
to provide planning and governance methods that help us manage the inherent
uncertainty and risk present in all development and change initiatives. That's
why this session focuses on the tools designed to make our assumptions, guesses
and forecasts more visible and as robust as they can be when we have little data,
and help to improve them over time. We want to avoid the really costly errors
and we want to examine ways that we can balance the need for fast information
gathering rather than highly complex equations which often provide only a
spurious sense of accuracy.

11. Whatis an estimate?

The first problem with estimation is that few people really agree on a definition.
And even if they do, what they say they mean by an estimate and how they then
treat it is not always the same thing. The other major issue is that when people
are talking about estimation they're really focused on predicting costs. Estimation
puts equal (and arguably more) importance on figuring out the value side of an
equation, and the associated probabilities.



\‘/FQ ESTIMATING AND FORECASTING
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You, or your team, probably have had an experience like this:

“Go on,” pleads the Project Manager. “Just give me a rough idea... a back of the
envelope kind of calculation. | won’t hold you to it, | swear.”

With a vast reluctance you grudgingly say “maybe three months. Maybe. If
everything goes well and nothing changes and no one goes off sick.”

In three months time, the Project Manager shakes his head at the meeting. “Guys,
we are really running late on this. We told the customer we would have a release
by next week - now we look like we can’t be trusted.”

What went wrong?

The Project Manager asked for an estimate, but what he really wanted was a
commitment. He wanted something that he could guarantee to customers or
internal departments. By the time this had been communicated to an external
customer who began to build plans around it, the estimate had transformed into
a target.

Let’s begin with definitions for each term and general advice on where each
should be used.

Guess:

Not a word we typically associate with the world of work, but it is probably in use
more often than anyone would care to admit. A guess is to predict an outcome or
event without sufficient information.

Estimate:

Estimating can be defined as “to roughly calculate or judge the value, quantity or
extent of something’. Words like judge, approximate, gauge, appraise or form an
opinion of are used when dealing in a circumstance requiring an estimate. In the
world of work, this is typically a prediction of how long something will take or how
much it will cost based on the estimator’s current knowledge and understanding.
It is tentative and liable to change as we learn more. Estimates are normally based
on some previously defined insight or knowledge.
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Forecast:

An estimate is not quite the same as asking about a prediction or forecast. The
main difference is one of choice. If you are asking, ‘should | rent this bouncy castle
for the school fair?’, then you need to estimate how many children you think will
pay to go on it in order to decide whether it is worth hiring it or not. Once the
bouncy castle is up and running, if the head-teacher asks how much you think it
will make, then you can forecast based on the number of children paying at the
moment, how much money you will make by the end of the fair.

Forecasting is the process of making statements about future events or outcomes
that have not yet been observed. They are typically made up of estimates at
certain specific future times.

Target:

This can be either a business goal or a constraint. Strictly speaking it should be

set by an external (customer) need rather than an internal one. For example, if
there is a trade show, a legal compliance issue, a customer deadline or some other
goal this could act as a timing target. This should be supported by some planning
around what happens if we miss the target and thus what we might put in place
to mitigate that risk. For example, would we increase our capacity or have a
minimal product which we could add to as time permitted?

Commitment:

This is quite simply a promise to deliver by a given date or against a fixed price. We
use commitments a lot in projects, but we shouldn’t. A commitment or guarantee
means defaulting to the certainty flow choice that we discuss in the Trade-offs
session. As an option, this comes at a much higher cost since in order to meet it
we will build in large buffers and normally nail down the scope in advance, but the
commitment will likely be based on estimates and guesses which could be wildly
out depending on how much information we had when making the estimates. In
other words, commitments usually mean we deliver slower, at a higher cost and
resist change. There is still a significant risk that we will not meet even the most
conservative of commitments. These should typically only be used as a last resort
when there is no other viable option.

In many workplaces, we often make the mistake of confusing these terms,
treating them as if they were interchangeable and then being surprised when the
estimate we used as a commitment turns out to have been wrong. One of the
most important steps in estimating is to check whether you have been asked for
an estimate in order to help make an investment decision, a prediction of when
you think something might be ready, or a plan to hit a target.
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Activity 1: How good is your estimation?
>

Have you ever played a guessing game? Popular ones include: guess the number
of sweets in the jar, or guess the weight of the cake... the games work because
people are not actually as good at estimating as they think they are!

Try the following questions. You need to set your ranges so that you have a 90%
confidence of covering the real answer.

(Answers to the questions are in the appendix at the back of this session).

Question Low estimate High estimate

How many moons are there within our
solar system?

What is the average life expectancy of
a man in Peru?

How many books are there in the New
Testament of the Bible?

What % of the ocean is salt?

How many people live in Timbuktu?

When did the last person who spoke
Cornish as their only language die?

How many copies of Mao Zedong’s
Little Red Book have been sold
worldwide?

How many train stations are there in
India?

How many miles of coastline are there
in Alaska?

What is the average number of correct
answers in an estimation quiz?

Commentary:

If you were genuinely 90% confident you should have got 9 correct answers.
How did you do?

We hope you didn’t feel the need to search online for the answers! The point is
not about whether you know obscure facts of geography for a quiz, but how
accurately you measure your estimation skills.

Most people are not very good at it. In fact, according to studies on the subject,
when people say they are 90% confident, they are really only 30% confident
(getting just under 3 answers right).

Bear this in mind the next time someone asks you for a ‘gut-feel’ of how
confident you are in your estimate.
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1.2. Why we need estimates and forecasts

We need to provide estimates when we are making decisions. These might be
about whether we should invest in something or not, or figuring out when we
might need to start a specific activity in order to be on time for a customer event.
In a sales environment we need to forecast our potential for future business - in all
businesses income and outgoings need to at least balance. We need to look ahead
to understand what sources of funds might exist for future investment. In other
environments we need to take a look at how much things might cost or how long
they might take so we can figure out if it's worth investing in. For instance, if we
work in the retail industry and we're trying to prepare for the holiday period - we
might need to estimate if a special offer could be achievable. If you can’t make it,
there is no point - if we can’t get it to the customer in time. The estimate needs to
take into consideration the value of the idea or feature and the effort required.

There is a law of diminishing returns that we need to keep in mind. Spending

an hour to figure out that it seems like a valuable idea and we might be able to
achieve it versus spending a month to get every variable nailed to basically give us
the same answer doesn’t seem like the most sensible use of time. If the estimates
and forecasts are for a bank manager or investor, we might need to have more
detail about what we plan to do and why we think our idea is accurate, but
precision will still rarely help the overall usefulness of estimates.

1.3. Why we get estimates wrong
in the first place

We've said this before — we get things wrong because we don’t know what will
happen. That holds true of estimating as much as of planning. The earlier we are
in a project the less we know, and the larger the project, the greater the degree of
uncertainty.

In traditional project management terms this is sometimes called the ‘cone of
uncertainty’. This is a theoretical model that seems to resonate well with people,
but isn’t grounded in any empirical evidence. In essence it states at the beginning
of a project it is impossible to offer certainty about an estimate because so much
is unknown. As decisions are taken, more is known and the number of sources

of variability decreases. The cone narrows and thus estimates become more
accurate. In many organisations this cone ends up being represented in a stage
gate process that allows a Very Rough Orders of Magnitude (VROM) estimate that
can have a tolerance of +100%, and at the next stage Rough Order of Magnitude
(ROM) that might have a tolerance of +/-50%, with a final gate that suggests we
need to be within +/-10%. These numbers are not typically based on any real facts
other than more detailed requirements and costing assessments. Typically, they
won't contain real exploration to help us understand if the customer really wants
what is being proposed, or if the solution is feasible.
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Figure 3. The cone of uncertainty

The problem with a model like this is that when we convert it into tolerances we
suggest a level of precision that we don't really have. What if your estimate is
more than 100% out? What if it is 400% out? How would we know? What is it that
allows us to move forward with confidence?

Note we said estimates become more accurate, not completely accurate. If you
make changes to your product and increase the sources of variability again,

then the uncertainty of your estimates will also increase. One of the key benefits
of iterative and incremental delivery is to shrink the cone of uncertainty to that
particular cycle. In other words, you may have very high uncertainty (and thus
potentially inaccurate estimates) about the much larger product, but good
estimates about what can be done in the next month. This view of estimation fits
in neatly with the planning onion, explained in the Building Plans session.

Sources of variability or ‘things that will
throw your estimates’

1. Additional requirements: If you add in new requirements then you need
to update estimates on time and cost. This should be so blindingly obvious
that it is hardly worth writing down. Actually, however, numerous projects
are blind to the impact of changes or additions. That’s not to say the
changes aren’t a good idea - they may be essential - but if they impact
on predictions of delivery date or cost, then everyone needs to be aware of
that.

2. Missing requirements: Lots of requirements are casually forgotten,
even though they may be necessary. We covered many of these in the
release planning section of the Building Plans session - is the code tested,
integrated, documented, supported, etc.? Does the code perform to the
required level (that is match all the non-functional requirements)? If these
kinds of questions are not answered as being only the ‘details’ then teams
can be very surprised by how much time they take on top of creating the
functionality.
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3. Size of solution: There is a close connection between redlly big projects
and really long projects. Forgive us if this sounds unbearably trite, but it is a
point that is worth making. If you only need to write five lines of code, you
know a great deal more about how long it will take than if you need to write
1 million. The problem tends to be that at the beginning, with just an idea
of a valuable customer need, it is not always possible to know how many
lines of code will be required. Because any large solution will need so much
maintenance, integration and complexity management, the length of time
required increases exponentially. Diseconomies of scale — whether in team
size or system size — are a very real problem in software development that
contributes to inaccurate estimates.

4. lIdeadlised estimates: When you said something would take two days, you
often mean two ideal days. In reality the planning meeting took half a day,
Joan was off sick and the boss called you in for your review. So the feature
was actually ready after four days. Most teams now explicitly state that
estimates are ‘ideal developer days’ and team leads will calculate capacity
according to how much uninterrupted work time there is available.

5. The unexpected: Things change, unexpected problems occur, key staff
leave, etc. All the types of uncertainty that we discussed in the Planning
session can occur at any time - even as you approach the narrowest point
of the cone of uncertainty!

Underestimating

A crucial reason why we get things wrong, as studies have shown, is that humans
consistently underestimate what it will take to do something. It is called the
planning fallacy and was first proposed by Kahneman and Tversky. A 1997 study of
Canadian taxpayers, for example, showed that they sent their tax forms a week
later than they had predicted. This was in spite of the fact that they recognised
that they had underestimated the time it would take in the past.

PREPARING TO SEND THE TAX-RETURN INFORMATION

EVERYTHING|

—ARRANG-ED
IN FILES
A BIT LIKE N

THESE ONES
___J_‘{F

THIS YEAR NEXT VYEAR

(@davewaiier

Figure 4. Completing tax returns never seems to get any easier
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In the last activity, when creating the ranges for estimates, most people make
them too narrow. This is the same instinct at work as the planning fallacy - even
though in this case there was no real pressure to create a narrow range. You could
have set a date from the Big Bang to the present day, for example, and been
absolutely certain of getting the answer... but you probably didn‘t.

When we are genuinely under pressure of the expectations of our managers, our
customers and our own professional pride, the effect can often be even stronger.
According to a study quoted by Steve McConell in his book Software Estimation,

developers typically estimate 20-30% lower than their actual effort.

What happens when we underestimate?

1. We plan badly: As soon as we have a false estimate we may begin to build
on it - deciding on a smaller team size, for example, which is actually
insufficient to meet the product goal. Now, if we are doing everything else
in an incremental manner, this is probably not too serious because after
our first iteration we shall realise our mistake and adjust upwards. If we are
not working in an incremental fashion, or if we are determined to continue
within our blind optimism, we might just continue as normal, hoping that
we will magically make up the time somewhere else. As this goes on, we
get further and further behind the expectations of others. This could cause
coordination problems further down the line.

2. Quality reduces: In an effort to claw back time or to complete features
within the initial unrealistic estimates, it’s easy to compromise on quality
that undermines the value of your product. It may mean shipping without
making valuable changes based on customer feedback because ‘there
wasn't time”.

3. Late projects get later: As soon as a project is identified as ‘late’, a
whole set of activities snap into place which takes up more time, thus
paradoxically making the project even later. For example, more time is
often spent in status meetings, customer negotiations and re-estimating to
ensure that the new ‘target’ is achievable.

Overestimating

Akin to the problems we suffer with
certainty, many of us have a natural
tendency to add in plenty of ‘just-in-
case’ time. Rather than delivering early,
this contingency or buffer typically gets
used up. It’s also commonly known as
Parkinson’s Law - work expands to fill
the time available.

Figure 5. Eyes bigger than belly estimating
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What happens when we overestimate?

1. We take longer and it costs more: If the work has expanded to fill a larger
than required amount of time then obviously it is slower than it needs to
be and usually costs more (the extra burn rate as well as the cost of delay
caused by not having the product in the market).

2. Power play: There is nothing more destructive than the kinds of arguments
that occur when managers think a team is overestimating and are
determined to squeeze out the fat, and the team fear last minute changes
and want to squirrel contingency time away to stop themselves from being
blamed for being late. We have seen it happen both ways - developers
telling business people a simple job will take a long time and business
people putting unreasonable pressure on developers under the illusion that
this will make them work harder. It is just a waste of everybody’s time, it
erodes trust and motivation, and it often leads to a lower quality outcome.
Unfortunately, it is not uncommon.

Getting it right — where is estimating important?

Let’s be clear - all the actual evidence suggests that we underestimate, not that
we overestimate. That is not to say that projects do not contain plenty of waste -
we know they do!

In general, however, we want to do two things. Firstly, help managers make
investment decisions with our estimates - obviously decisions work best when
based on good assumptions. It is hard to prioritise one project over another if our
projections of value and effort are both flawed. Secondly, we need to offer our
customers and our own businesses some predictability — in order to liaise with
customers, marketing, operations and many others, it’s important that we can
predict relatively accurately when we think things will be ready.

So where do these two things matter?

When we know that something is really valuable to us and we don’t think doing
it will be very difficult, then we don’t really have to bother estimating at all. Of
course, we'll check that we're right about its value (testing our assumptions), but
once we know it’s the right thing to do, then we will probably use a technique for
prediction based on past data (described in the next section).

If we think something is not very valuable but we believe that delivering it might
be very difficult or time consuming, then we know that either we won"t do it at all,
or we need to break the idea down and capture value in smaller pieces of work.

The time when accurate estimation really matters is in a narrow band where our
gut feel is that the value and effort are more closely matched. At this point we will
start thinking about metrics such as cost of delay to inform us about the value,
and we will also want to try and predict the effort the job will require in order to
assist in our decision or prioritisation. This could also be true when we have a lot of
competing ideas and we want to help communicate priorities.
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Activity 2: Find the data

P —
—_—

This activity and those which follow all require taking information from a project
that you are working on. We suggest selecting a reasonable size project (larger
than 3 months work) and for which data is available of past performance).

Look back to the start of the project — were individual features estimated? Was
there a total estimate for the project?

Consider progress to date. How many features have been completed? Did these
take more or less time than the original estimate?

If you are not doing so already, ensure that you record and track this data.
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ESTIMATING TECHNIQUES

In this section we go through the key methods for estimating. All have benefits
and also disadvantages. We list these as the pros and cons, which should provide
a guide as to when a certain method is most appropriate. This is intended to help
you with the most important outcome of the section — choosing which technique
is right for the particular need of your project or task.

In general, all the techniques require involvement from the development team,
whether in recording their existing data or estimating likely effort. This is also far
more likely to lead to the development team ‘owning’ the responsibility for the
estimate - either fulfilling it or offering early warning when things seem to be off
course.

Estimates should usually involve a team rather than an individual because you are
looking for convergence and deviation — points at which everyone agrees (except
for a couple of outliers) and points at which there is widespread disagreement.
Don't ever ignore the outliers - normally when one person’s estimate is at huge
variance with the rest of the group’s, it is because they have spotted something
unusudal or there is an ambiguity in the requirement that should be explored. When
no-one can agree it is often because the item is too big to estimate reliably or
there is a lack of clarity about what the requirement really intends. In either case,
the group can offer greater value than an individual, however expert their domain
knowledge.

Finally, all teams should collect actual data and reflect on the difference between
reality and estimation as a way of improving the process in the future. This is true
even if you are not estimating, but simply wish to examine unusual pieces of data.
If most stories take between 5-10 days, for example, and a particular story took 15,
then the team might want to explore why and derive some learning.

2.1. Pastdata

This is the simplest of all estimation techniques. In essence it is equivalent to
asking ‘what was the weather like yesterday?’ and assuming that the weather

will be the same today. Now, we all know this isn’t entirely the case — we know, to
quote Shakespeare, that ‘rough winds do shake the darling buds of May’ from time
to time. But on the whole, if you were to base what you wear today on what you
wore the day before, you would not be as far wrong as if you were to don woolly
scarves in the summer or a bikini in the winter.



\‘/FQ ESTIMATING AND FORECASTING

65

60 Upper

55 Control
- Limit
Zz 50
w
> 45
2 40
2

35
! A

vera
¥ 30 9¢
S 2
et
E 2
> 0
D 15
Lower

L S . g —— o1} |

5 Limit

0

T T T T T T T T T T T T T T T T T T T T T T T T T
12 3 4 5 6 7 8 910 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
TIME

Figure 6. A Statistical Process Control Chart

Product development, software development and other types of projects that
bring to life our ideas are not really so different. If you were to assume that you
would complete as much work this week as you completed last week, you would
probably not go too far wrong. This even works where there is variability as long
as you are taking a sufficient slice of time to average this out. Suppose we have a
difficult task that takes longer than expected - this might throw the data a little,
reducing the number of task completed that week. But over a month, the team
can probably expect to have at least one difficult piece of work to complete.

Thus as an average, the forecast of what we will complete in a given month is
probably reasonably accurate if based upon what we completed last month.

Of course, this method only works if the team is already working steadily and has
some historical data. If the team is new, or has recently changed composition,
then the method will not work. At this point the only options are to use either
industry- average data or the organisation’s historical data. These are both far less
accurate since the team and exact project work are both different.

This way of estimating has sometimes been called ‘No Estimates’. Vasco Duarte,
a speaker and writer on Agile, has championed the No Estimates movement. He
simply suggests selecting the most valuable work, breaking it down into small
chunks and then developing, iterating and refactoring each chunk of work. As
data on the duration of tasks builds up a clearer picture emerges. Normally, if
teams are breaking the work down into similar sized chunks, most items will take
roughly the same amount of time. From this information, the team can predict
how long it will take to complete a given number of task - all without estimating
in advance.

The pros

Past data or ‘No Estimates’ is easy. It is fast and simple and completely
transparent to everyone. It can save a great deal of time in arguing about
estimation points, technical possibilities, ideal ‘developer days’, etc., because it
simply assumes that everything will be the same as the previous iteration.
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This means that we can eliminate some of the optimism bias so common in
estimating. It insists we base our productivity, not on what we would like to
achieve, but on what we actually achieved last time.

It reduces some of the politics that can make the process of estimating so painful,
and in doing so saves even more time than by simply removing the hours spent
estimating discrete tasks. There is no longer any need to debate whether a team is
more productive or less productive, produces more or fewer defects, or takes more
or less holiday than some mythical average - it is simply the same as it was last
time.

The cons

Past data cannot be transferred from one team to another since that instantly
removes most of the advantages described above. That means it does not scale
across teams or across organisations. It is particularly dangerous if people wish to
misuse the simplicity of the idea to make false, simplistic predictions such as - if
the current team manages 30 requirements a month then if we create a second
team we will deliver 60 requirements!

If your predictions are based on industry standard data or data from another
team, then your forecast could be so broad in its range as to be meaningless for
planning purposes.

It also means that the teams must measure and record their data honestly - lead
time, amount produced (whether measured by features, requirements or lines of
code), effort and number of defects.

There can be significant debate about how these things are measured. What units
do you use for effort (hours or days)? What is included when counting up lines of
code or stories? What about support or maintenance work? Is a change request
the same as a defect? There are hundreds of potential disagreements simply
around the data and these need to be considered to ensure that the measures are
consistent so that the team is predicting based on like-for-like data.

While past data is a helpful method for forecasting how much will be delivered by
a certain date, it is not a good method for estimating the likely effort a project
may require when little is known in advance. Being able to say that ‘on average
we write 400 lines of code a day with an average of x defects’ may help with
planning, but rarely with investment decisions when it may be highly uncertain
whether a project is 4000 or 40000 lines of code.

Things required | Historical data recorded for a specific team on size,
effort, time and defects. The forecast can be shown as a
predicted velocity line on a burndown chart.

Best for Probabilistic forecasting: given our current rate, how long
until we can achieve x?
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Activity 3: Look to the past

T
—_—

Using the data you collected in Activity 2, consider how many features were
actually completed in the first month (or months) of development. Use this
figure to predict forwards how long it will take the team to complete the project
at the current rate of progress.

Is there a difference between this figure and the original prediction? If so, how
many people are aware of it? Has the overall prediction changed, and if not,
what measures are being taken to suggest there will be a reason that the team
can increase their rate of development?
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2.2. Estimation by comparison

How tall is the Eiffel Tower?
Which is taller, the Eiffel Tower or a giraffe?

People are not very good at creating accurate size estimates of something in
isolation, but we tend to be very good at size comparisons. When you think about
a task - do the washing up - you may not know how long it will take you, but
when you see a sink-full of crockery you will be very good at saying whether it will
take you more time or less time than washing up three coffee mugs.

We can harness this natural ability by asking ourselves to make comparative
estimates. We can ask if requirement A is bigger or smaller than requirement B, or
roughly the same size.

We can keep this really quick by assigning a simple 9 )\ ANC Y\ ‘
relative estimate label: small, medium or big, for \

example. Some go a step further and use T-shirt \ \ \ \ \ \ K
sizes, extending the number of estimate labels to
XS, S, M, L, XL, etc. A

N N
In ‘proxy-based estimation’ we go one step further.
Here we turn the ‘label’ into a numeric proxy that 4?’ ‘

equates to value or effort. The most usual is to

assign each requirement a number of ‘story points’.

Story points are just a way of sizing somethingup - | - CO
they do not equate to actual hours or days of work. ; I |
Instead they refer to relative effort ;

i ! l\i.%/;y
In this case the thought process would try to pick

a medium-size requirement and assign it 5 points. \"'

Each other requirement would then be compared to  Figure 7.  T-shirt size label
this - does it feel a bit bigger? A 6? Or is it twice as
much effort - a10?

Finally, a popular method for doing estimates (whether relative or absolute) is

to use planning poker. Each individual will usually be given cards with numbers

in the particular sequence. A typical deck has cards showing the Fibonacci
sequence including a zero: 0, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89; other decks use similar
progressions. The reason for using the Fibonacci sequence is to reflect the inherent
uncertainty in estimating larger items.

Several commercially available decks use the sequence: 0, 4, 1, 2, 3, 5, 8, 13, 20, 40,
100, and optionally a ‘?' (unsure) and a coffee cup (I need a break).
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Figure 8. Planning poker cards

The Product Owner will briefly explain the idea behind a feature or user story
and everyone will place a card face down. At the same time everyone turns the
cards over. Any outliers — scores much higher or lower than the norm - will have a
chance to put their case. After a short discussion everyone votes again. Often an
outlying score exists because an individual has picked up on a point that might
make the story particularly difficult, or it has exposed a misunderstanding that
could have led to problems later.

Once we have this comparative data, we can sometimes then go on to calibrate
and compute it, by comparing it with historical data. This may be a simple rule on
the usual time taken to complete a small story, a medium story and a large story.

If using story points then it might be slightly more nuanced. The team will have
a ‘velocity’, an average number of story points that they worked on in the last
iteration or in a given time period. Thus they can predict how many of the stories
they have just estimated they are likely to complete in the following iteration.

The pros

Relative estimates are usually quick to apply and developers often feel more
comfortable using them than assigning absolute estimates which feel like
commitments.

It can offer a more flexible understanding for Product Owners on the size of story.
Where it is impossible to break a product into equally-sized small chunks it can be
important for stakeholders to understand the impact of a story’s size. This helps
with prioritisation decisions as well as coordinating work between teams.

Because developers think more about the stories and their size the process of
estimation can sometimes be part of exploring the idea and gaining important
clarification in advance of beginning work actually creating code.
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The cons

Although it is quick, comparative estimation still takes more time than no
estimation. The meeting (usually a planning meeting) can be a lengthy one as
people argue over whether a requirement is small or extra small. Often there is
very little value in this discussion.

Relative labels, whether t-shirt sizes or story points, still do not necessarily help
business stakeholders make the key investment decisions for which estimates are
more important.

How small is small? How soon is soon? These are quite reasonable questions and
in essence, by linking points or sizes to past data, teams are simply adopting the
same solution as past data, but have done more work to get there.

The estimates are still open to the usual issues with optimism bias and the
inevitable uncertainty. At the other extreme, teams using story points need to be
careful that the labels are not taken to mean ‘days of work’ by stakeholders and
then turn into a commitment.

By introducing proxy labels, we have abstracted our work away from real value
and real time. This can lead to all sorts of business failures as we deliver lots of
story points, none of which equate to actual cash, or we build up lengthy queues
of ‘effort’ points without realising that this means delay.

Things required Developers need to have a level of expert judgement, but
those estimating should be those who are doing the work
themselves, not an ‘estimation expert’. Everyone must
understand the assumptions behind what constitutes a
‘size’ whether expressed as a label or number and apply
this consistently.

Best for Probabilistic forecasting with more understanding of the
impact of variation in size of tasks or requirements.
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Activity 4: Size it up
}

Take a random sample of features that you are planning to work on soon. As a
team decide whether you prefer to use either t-shirt or story points to try to size
them up. We would suggest using something different to your normal method
so that you can compare its effectiveness.

The key point of the activity is to try and tease out differences in the team’s
estimates. You are looking for the outliers — where someone thinks a feature
will be much larger or smaller than everyone else. The idea is to explore any
differences of opinion over what a feature entails - less to create an accurate
estimate than because this is an excellent way to explore design ambiguities.

Are there any features that felt too big to size? What would the team normally
do about such stories?




ESTIMATING AND FORECASTING \‘/FQ

2.3. Decomposition and recomposition

So far, none of the techniques have helped with the crucial investment decision -
how much might this cost me and so should | invest in doing it?

To deal with this we tend to do something that’s very natural to us. We break the
idea down into chunks and ask how long each bit would take us to deliver. Then
we add all the bits together. We might choose to be a bit more sophisticated and
consider a best case, a most likely case and a worst case scenario for each chunk
and then use a formula to try to adjust for our optimism bias and offer a summed
‘expected case’.

This is the way we plan a journey. | don't know how long it will take to travel to
Paris, but | could work out how long it will take to drive to the airport (depending
on best case and worst case traffic scenarios) and | can look up flight times in
advance and even calculate how likely my flight is to be delayed and what the
average delay might be, using historical data. | can then add these together to
get my final estimate. This shows the process of decomposition of tasks and
recomposition of the results to reach the estimate.

Why does it work?

We've said that we find it hard to estimate large chunks, but small parts are easier
- now let’s look at what that does to error margins. For the purposes of illustration
we shall use the example of the journey, but in reality, you would break a product
down into features.

Example - How long will the journey from
New York to Paris take?
Overall estimate

It took about 12 hours door-to-door that
time we flew New York to San Francisco
and Paris is about the same distance.

Overall estimate =12 hours

Decomposition estimate

House to airport = 2 hours
Check-in, security, etc. = 4 hours
Flight = 7 hours 22 minutes

Deplaning, luggage collection, etc. =2
hours

Taxi ride to hotel =1 hour

Decomposition estimate = 16 hours 22 minutes
The actual journey took 17 hours 7 minutes.
The original estimate was out by 30%.

The decomposed estimate was out by only 4%.
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Now let’s look at the actual, decomposed results.

ESTIMATING AND FORECASTING

Element Estimate Actudl Magnitude
of relative
error

House to 1hour .

. 2 hours . 30 minutes less 25%
airport 30 minutes

Check-in,

. 4 hours 4 hours 0 hours 0%
security, etc.
X 7 hours 9 hours 2 hours
Flight 21%
22 minutes 22 minutes more
Deplaning,
1hour

luggage 2 hours 1hour | 50%

ess

collection, etc.

Taxi ride to 1hour 15 minutes

1hour 20%
hotel 15 minutes more
16 hours 17 hours
Total 4% 23.2%
22 minutes 7 minutes

This illustrates what's known as the ‘Law of Large Numbers’. One estimate will

always be either high or low, whereas when creating lots of little estimates, some
are high and others were low. These tend to cancel each other out, providing the
overall lower error margin, even though the average error % was about the same
as for the single big estimate - 30%.

Absolute estimates provide a number of days that you think it would take to do
a task. This is normally called ‘ideal developer days'. It assumes that if no one
interrupted the developer and he could focus on this and nothing else, then it
should take this number of days.

The pros

Where we can actually work out the smaller elements of a piece of work,
decomposition works well and allows us to offer a good idea of how much effort a
piece of work might involve and thus make better decisions.
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The cons

Massive up front decomposition to a level of granularity where we can truly be
accurate in our estimation tends to be wasteful for all concerned. We can end up
doing our design up front, nailing down scope in advance in pursuit of accuracy.

In any case we risk investing in our estimates without really buying ourselves
greater certainty! Software projects are often victims of ‘forgotten’ features, the
kind of unseen work that is described as ‘non-functional requirements’ or is part of
releasing a product and that can add a sudden unexpected delay to a product.

While the reaction to this tends to be to plan more, in greater detail and resist
change more firmly, this only exacerbates the problem.

Things required Developers need to have a level of expert judgement and
work alongside those who will be breaking an idea down
into distinct parts.

Best for Edge cases where difficult investment decisions require
the best possible data available. To be used in conjunction
with small bets.
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Activity 5: Small and big errors

T
—_—

With the same project used in the last activity, recognise that this activity needs
to take place over an extended period of time — probably up to a month.

Take an iteration worth of work or another reasonably sized chunk - perhaps an
epic.

Begin by making a guess for how long the whole piece of work will take and
assign an absolute number of days to this. Next, break the work down into
features and provide an absolute estimate for each of these.

Using a table similar to the one on the previous page begin to record what
actually happens and how long every feature takes. Work out the error and
order of magnitude. At the end of the iteration or epic, see which was more
accurate - the big estimate, or the summed small estimates.
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2.4. Wideband Delphi - the Wisdom
of Crowds

Wideband Delphi is a process that was first introduced in the 1970s, by Barry
Boehm and John Farquhar. It was considered ‘wide’ because it required a lot of
interaction and communication between the people participating.

It has similarities to something known as the Wisdom of Crowds that was made
popular by James Surowiecki in the book of the same name.

The book explains how, in days gone by, people could guess the weight of a cow by
using the ‘Wisdom of the Crowd". The idea is that a diverse crowd will outperform
the individual or expert predictions. The collective smarts will outperform an
individual over the long term. Surowiecki suggests four factors to form a wise
crowd - Diversity of Opinion, Independence, Decentralisation and Aggregation.

The example cited in the book is about guessing the weight of a cow. We might
not know the average weight of a cow, but we do, typically, know our own weight
and can extrapolate from there. This simple problem requires us to estimate by
comparison individually, and then we can use the collective feedback to take
averages. Because of the number of people, and diversity of viewpoint, the
average will be close to the correct answer.

As the things we want to estimate become increasingly complex, or exist in a
domain that fewer people understand, the crowd are required to have a level of
expertise within the domain. Otherwise the guesses are just random. Surowiecki
does argue that even in these examples, diversity of opinion is important. But
others argue that the more complex the situation and the greater the need for
creativity and innovation - the greater the need for expert domain knowledge.
For instance, if you are planning on designing and building a new bridge between
Copenhagen and Stockholm, it’s probably only reasonable for other bridge
builders to be involved in the estimation process, but it might be useful to have
diverse construction engineers involved. There is no sense asking a Rocket Scientist
to estimate, as their domain is very different.

The Wideband Delphi process relies on a similar “‘Wisdom of the Crowd’, which
takes experts within a domain through a set of steps to help people estimate,
discuss assumptions, understand variance and further refine estimates. The
process is as follows:

1. Acoordinator presents each expert with a specification and an estimation
form.

2. They then call a group meeting in which experts discuss estimation issues
with the coordinator and each other.

3. The experts fill out forms anonymously.
4. The coordinator prepares and distributes a summary of the estimates.

The coordinator calls a group meeting; specifically focusing on having the
experts discuss points where their estimates vary widely.

6. The experts fill out forms, again anonymously, and steps 4 to 6 are iterated
for as many rounds as appropriate.
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In this way, the group can avoid too much groupthink because estimates remain
anonymous but it still allows people to discuss their underlying assumptions and
reasons for their estimates. Each iteration helps people learn more about the
problem space and refine their understanding of potential solutions.

The pros

Wideband Delphi is great in environments where there are a number of experts
who can debate ways of solving the problem. This can be used in conjunction with
all other estimating techniques.

The cons

It works best in domains that have had similar problems in the past. It requires
fairly deep expertise in the domain, and can go horribly wrong where we assume
all crowds are useful and non-experts are asked to guess.

Wideband Delphi is not as useful in creative or innovative problem spaces.

Things required | A group of experts and time to run the process through a
few iterations.

Best for Deciding how to progress in complicated, but known
domains. It is best for estimates that need optimising.

While estimates are an important part of many planning decisions and
coordination activities, we need to be wary of spending too much time focused on
how long something will take or how much it will cost compared to how valuable it
is. While estimates on effort are often out by a factor of 10, estimates on value can
be much further out.

Ultimately, we are looking to build up a picture of the world so we can make better
decisions, invest our money wisely and create the most compelling products and
services.

The biggest issue with all of the techniques so far is that people are extremely
sceptical about estimates - the people who make them don't see the value and
the people using them are normally just looking for a specific date.

Think back to the original reason why estimates are useful — to make good
decisions. Consider whether the techniques so far have helped us to get the best
ideas into the hands of our customers and users. Is there something we haven't
considered?
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ESTIMATING\VALUE

All of the estimating techniques we've discussed so far are most typically used to
predict cost and effort. But what about value? Surely this is the most important
thing to ascertain. If we can find the thing that is going to be most valuable for our
business then how much time or money we spend on it becomes less important -
that’s not to say time and cost don’t matter but value is most important.

3.1. Fast benefits assessment

A fast benefits assessment is a quick way of quantifying the business value of
doing a particular piece of work. This helps provide comparable data to support
informed and quick decisions about what to work on next.

Since ‘value’ can be notoriously complex to define, it helps to have a simple model
that makes benefits easily comparable across work items. Below are the four
‘buckets’ described in the VFQ Technique Library item, each referring to a type of
benefit. New features or work items have benefits, which fall in to one or more of
the buckets.

PROTECT REVENUE
(Look after existing customers)

INCREASE REVENUE
(Increase market share)

BUSINESS
VALUE

AVOID COSTS
(Manage future risks)

REDUCE COSTS
(Be more efficient)

1. Increase revenue: Doing the work would either improve profit margin, or
increase market share. Examples are:

- Sell more as a direct or indirect result of new functionality
- Charge more as a result of new functionality

2. Protect revenue: Doing the work would sustain current market share or
revenue figures. Examples are:

- Keep customers through basic or ‘maintenance’ features

- Delight customers with features that solve problems they didnt know
they had
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3. Reduce costs: Doing the work would reduce costs that are already being
incurred. Examples are:

- Cut down time needed to perform a task to either reduce or reassign
employee time

- Cut non head-count costs including overhead and equipment costs or
decommissioning other applications

4. Avoid costs: Doing the work would avoid costs that are not already being
incurred but may be soon. Examples are:

- Additional head-count that might be needed
- Fines that might be levied
- Loss of reputation or brand damage

Once you have created your benefits model you can quickly assess the benefits of
each new requirement. When a new requirement is raised in your process you can
discuss the benefit type(s) and how much value is associated with those:

1. Find out why this requirement matters to the business. If it is not immediately
obvious, keep asking ‘why?’ until you arrive at a point where you can identify
one or more of the four benefit types.

2. For each of the benefit types you have identified, state the economic value as
a figure (in dollars, pounds, etc.). There are a couple of tactics that can help
you get to a figure:

- Quantify the value of the benefits effects. Consider the example of
a requirement to improve the accuracy and clarity of invoicing. The
effects of doing this are that customers are more likely to pay the
correct amount (protect revenue) without delays (increase revenue)
and involve less employee time processing customer inquiries and
complaints (reduce costs).

- Set the value equal to the cost of alternatives. Consider the example
of a requirement to automate a process. The value of automating this
process is at least equal to the cost of doing it manually (plus the value
of doing it faster and without human error).

If you don’t have exact figures, then make reasonable assumptions.

3. Keep arecord of the benefits and any assumptions you have made
alongside the requirement itself. The aim is to have the benefits (and their
underlying assumptions) visible when you prioritise requirements.
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3.2. Small bets

Rob Bowley, author of the blog post Estimation Is At The Root Of Most Software
Project Failures, commented that, ‘with software estimation you've only
realistically got a choice of 5 minutes, 1 hour, 1-2 days, about a week, and then all
bets are off.’

If you cannot reduce all features to these sized chunks, or if high levels of
uncertainty mean that several problems are likely to lie in the ‘all bets off’
category, then decomposition will be a very time-hungry activity and may easily
end up as waste. What do we do when we are not yet ready to dive in to the
granularity of features, but we still need to make decisions about investing in a
project or compare two ideas?

A different way of looking at estimates is to consider what PETER SIMS
we might invest, in order to learn more. Peter Sims in his LlTTLE BETS
book Little Bets describes this as risking small amounts in W e
order to test out our assumptions. The idea is that rather ideas emerge from

Il discoveri
than deciding on whether to fund a huge project and thus s

demand an accurate estimate for how long the whole
thing might take us, we should fund just a small element.
At this point it should either be small enough that we can
decompose and create estimates, or sufficiently small that
we can simply use past data and predict how soon we will
finish without really needing to estimate at all.

A powerful and practical book’
Daniel H. Pink

Traditionally, the kind of data that helped make investment decisions came from
market research or a willingness to buy other people studies. Today, organisations
can make a real small bet by making a few of something or selling a beta version
and then learning from the results. This is, really - simply another expression

of delivering early and often. The difference is that, like Lean Startup, ideas for
products are put in to the market as a way to make forecasts real and decisions
grounded in better quality data.

In development terms, small bets often means creating a spike or a working
prototype — something that will allow us to explore what is technically possible
relatively cheaply. Once we have learned more about the possible solution, we can
invest further effort and time in developing it.
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Parrot cages

Figure 9. An unexpected gap
in the market

Forward 3D was an internet media-advertising
agency running global paid ad campaigns. Part

of their expertise involved building the analysis

tools that allowed them to understand billions of
interactions and searches to profile demand. As part
of that, the company decided to try an experiment.
They looked for popular search terms that did not
have much paid advertising on Google, reasoning
that this would allow them to spot a gap in the
market. The one they came up with was pet supplies
in general, and in particular - parrot cages.

Since the idea of importing parrot cages was so alien
to the company’s existing expertise, they decided to
test demand before taking any further steps. The
company bought a few Google AdWords and set up

a simple e-commerce site through Shopify. The site - JustCages - went live. But
there was no ability to actually buy — when anyone pressed on the ‘Buy’ button,

a holding message flashed up. After two weeks, when it became clear that the
demand was there. The company began ordering stock from vendors and shipping
it directly to customers, meaning that while they paid a much higher price, they
held no inventory and kept risk to a minimum.

Once the profitability was established, Forward 3D built their own, more
sophisticated website, hired a warehouse and began to hold inventory. Later they
expanded to operating ten niche outlets selling cages and aquariums. Eventually,
the idea proved so successful that Forward 3D set up an entire business - Just
Shops - offering over 4000 niche products, producing £3.2 million in sales.
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The pros

Small bets help us make large up-front decisions by an incremental funding model
and, combined with past data techniques, they can offer excellent predictability
and an ability to safely discover and learn what we need to go further.

The cons

Finding a way to test underlying business assumptions is not always easy. As with
Forward 3D, the process is often a creative one - finding unusual ways to measure
demand. Where there is no historical data, or companies do not know how to go
about something, the emphasis must be on ensuring that the company can afford
to risk this money and that learning is prioritised as an outcome.

Things required Many small, clear decision points. An incremental funding
model and the ability to gather, record and use data for
feedback.

Best for Deciding on investment for products with high levels of
uncertainty.
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3.3. The value of variability

In our quest for estimates, forecasts and predictions, there is a danger that

we focus too much on getting our estimates right. We can start optimising for
predictability of estimate and not value or payoff. Often, this can mean removing
sources of variability in process and ideas, and aiming for something safe that we
really understand rather than something truly valuable and unique. The job of the
upfront process should be to try and sift through the best ideas quickly, estimate
where we need to and try to find the things that will make the biggest difference.

When a product starts producing ‘hockey-stick’ growth it means you've hit
something great that works for your customers, and you've figured out a way to
monetise it. What's interesting is that this could be down to just one feature, or it
could be a whole new product.

Consider the story of the Short Message Service (SMS). In 2012, SMS celebrated its
20th Birthday. By that time it had 3.6 billion (yes, billion) active users. And, in 2013
it broke the $150 billion in revenue per annum mark.
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Figure 10. The hockey-stick growth of SMS texts in the USA

The idea was born in the 1980’s centred around the idea of controlling the
telephone network traffic using a small amount of data - 160 characters.

The approach taken meant that every mobile station in the world could take
advantage of the control mechanism by a simple software update. It was never
intended to be the communication method of choice to share ‘'Happy New Year’
messages with friends or to let them know you're running five minutes late and to
go into the restaurant, you'll ‘be there soon’. But that’s what happened. It would
be unfair to say that SMS alone would have been the triumph it was without
mobile phones, networks and all of the other features that enabled its success.
Nevertheless, that one relatively simple feature turned out to be a billion dollar
idea - 150 billion by 2013 to be precise!
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In his book The Principles of Product Development Flow, Don Reinertsen provides
insight into how product development (and other creative processes) can exploit
variability to increase our chances of delivering something extremely useful and
valuable, but also allow us to effectively manage risk. Without explicitly stating,
throughout this book we've skirted around the idea that estimates should really be
associated with a confidence level, and any estimate will be subject to the laws of
probability. How accurate we will be in terms of effort estimation, cost estimation
and value estimation will follow a standard distribution.

A

PROBABILITY

Average PRICE

Figure 1. A standard distribution curve

Take a look at the following decision tree. To work out the Expected Monetary
Value (EMV) for each path you multiply the payoff by the probability of success
and then subtract the outcome of the failed route. So, to calculate the EMV for
the first decision you multiply $1,000,000 (payoff) by 0.5 (50% probability) and
subtract $100,000, which is the cost of the failure. This equals $400,000.

quecess. $400,000

50%
Invest $100,000in _—""

$1,000,000 idea

es>,  $80,000

90%
DECISION Invest $100,000in _—"
$200,000 idea

qoceess 950,000

100%

Invest $100,000in _—"

$150,000 idea

Figure12. A decision tree
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It is very normal to pick the safe, right decision. Nobody gets fired for picking the
path that is 100% certain - regardless of the potential difference in payoff. But,
we need to consider the most valuable potential outcomes, whilst controlling our
risks. This conflict between certainty and increased value is something that needs
to be handled and explored to see how we might manage it.

Product development, software development or any other development process
is a series of choices and decisions. We don’t have to take any single choice. As
we discussed in the Planning session, Real Options is a process we can go through
to consider when an option might expire. It is a common instrument used in
investment strategies. Often, we focus on the likelihood of an event happening or
not, but not on the potential value that might be created. We must consider the
pay-off function.

A Strike
Price

PAYOFF

>
PRICE

Figure13. Asymmetric payoff function

In this, the owner of the option has the right, but not the obligation, to buy
something at a pre-agreed price - this is known as the ‘strike price’ that may be
exercised. As in Real Options, if the value at the time of call is not sufficient, you
don’t need to take it. If it is valuable then it makes economic sense.

The chart above shows how options have an ability to create unlimited upside. A
situation where we have controlled risk and downside and a potentially unlimited
upside is known as asymmetric.

As with all processes that are based on probabilities of success, there lies a
distribution of success and failure to consider. When we combine the payoff
function (Figure 13) with the probability (Figure 11), we get to a point where we can
demonstrate that we can balance risk and reward.
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Figure 14. Combined payoff function with probability
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Our job in planning and executing our portfolio of ideas is to balance risk and
reward, and give us the ability to explore our ideas, gather feedback, and use
controlled experiments and incremental delivery processes to learn about the
market and our solutions. This gives us the greatest chance of finding gold -
regardless of our upfront estimates.

All of this is to explain why a small bets approach remains the most important
way of testing both business and technical assumptions in order to know when

it is worth investing the up-front work of breaking down ideas, estimating them
and creating an environment where we are most likely to significantly increase the
output of value. Even if working without estimates and simply using probabilistic
forecasting, it is essential that we build in decision points, delivering elements

of end-to-end functionality where we can gain feedback and decide what to
continue with, what to change and what to stop.

As Joshua Arnold explains on his blog blackswanfarming.com, you can tilt the
playing field in development environments by combining smaller batches, a focus
on value and a discovery mindset will help find the things that are truly valuable to
you and your customers.
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FORECASTING

Sales is a numbers game. That's a pretty standard response from most sales
people. It might be true. But which numbers matter most? Is it the number of
opportunities or leads? Is it the win rate? Is it the average time to close the deal?
Oris it the average deal size?

According to the work of the TAS Group, there are four primary drivers. They use
something called the Sales Velocity Equation to explain their rationale. It goes like
this:

# OPPORTUNITIES x $ AVERAGE x % WIN RATE

LENGTH OF SALES CYCLE

Once you have information about each lever you can decide on where you need to
focus, and you can also generate a lagging measure of performance that you can
review periodically. The perceived wisdom is that the more opportunities you put
in; the more likely you are to do well in sales. But the studies actually show that
the top performing sales people have faster sales cycle, are good at managing the
time to first contact and follow-up, and have higher deal sizes. The big question

is: do they get that by focusing on those things or are they just good already and
that'’s the result? Cause and effect aren’t always immediately understandable.
One thing made clear by the study though, is that it isn"t quite the numbers game
that most people would suggest. The impact of speed is the most powerful lever.

How do we know this? Because there is a lot of sales data in the world — much of
it coming from platforms like Salesforce.com and new analytics companies like
InsightSquared.

4.1. Pipelines

Sales are a good area to examine when thinking about forecasting. Most sales
organisations will keep data about their pipeline, the probabilities of moving
through the pipeline stages, win/loss ratios, average deal sizes, time-to-close and
many more factors. In fact, project management and product managers could
learn a lot about bringing their best ideas to customers using pipeline techniques.
A sales process is exactly that - it's the lead-to-customer process. Development
projects are about ideas-to-customers. They're very similar.
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As we've learned throughout VFQ, tools like cumulative flow diagrams and
burndown charts, and understanding how to examine queues, work-in-

progress and the impact of batch size allows us to gather more data than we
have traditionally been able to in projects. In a sense, the pipeline of projects,
requirements, features, defects, work requests and many other work item types,
can be treated in exactly the same way and with a little more sophistication
than the typical VROM/ROM processes that are often found in project-based
organisations.

PIPELINE STAGE PROBABILUTY

DISCOVERY 0%

Prospect identified

PRE-QUALIFICATION 10%

Initial contict made
QUALIFICATION
SOLUTION DESIGN

J

[

. )

T )

cox ()
- )

O |

O

DECISION
NEGOTIATION

Revenue recognition

Figure15. A typical sales process with percentages

4.2. Learning from history

In the estimating section we covered the idea of ‘yesterday’s weather’ using past
data. What's interesting in sales is that the aggregation of all the data from
every team and sales person allows companies to forecast potential deals and
income. This can be dangerous for a new person or team just starting out with a
new company, as it will take some time to get up-to-speed. But, this can also be
captured and accounted for.

The key thing in a forecast is to understand that statistics are at play. Knowing
the likelihood of closing a deal that is only currently sat at ‘pre-qualification’ in
your pipeline and has a probability of 10% means we can weight our pipeline. Also
useful is knowing that for deals worth between $10,000 and $20,000, our first
estimate of close dates are typically two weeks too aggressive.
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In his book, Software Estimation — Demystifying the Black Art, Steve McConnell
talks a lot about probability and likelihood. He argues that most of the time when
we have single point estimates (i.e. we'll be done on the 12th December or this
feature will cost us $42,321) it is more likely that a target has been given than an
estimate that has really been thought through. If it were an estimate you'd be
more likely to see some sensitivity analysis or ranges associated with the forecast.
A great estimate is likely to include the probability with it.

In their ebook The Right Metrics For Your Inside Sales Team InsightSquared discuss
the key pieces of insight required to build up a solid sales forecast. These include
items like:

*  High probability opportunities (‘strike zone’)
*  Pipeline integrity

*  Conversion and win rates

*  Metric-driven forecasts

These are all built up using probabilities and analysis. They all use data about how
often dates are moved or estimates of value are changed. They look at actual
closed dates, and how these relate to our original guesses. They also consider how
these might compare to previous quarters, months or years, and how they look
against averages. For instance, when examining pipeline integrity, these are the
rules used to flag up ‘red’ items:

*  Anopportunity’s close date has changed five or more times

*  Anopportunity has lingered in the same stage six times longer than an
average deal

*  Anopportunity is three times larger than an average dedl

These are assertions that might indicate a little more risk or reward, and a
different approach to managing the situation.

All of this is only possible because data is captured, stored and then analysed. Step
One is to capture things that are important and then the actual results. As with all
data capture systems, you need to make this as easy as possible.

4.3. Building models

Forecasting is about creating models that will allow us, to some degree, manage
and control the resources (time, energy and money) to the greatest affect.

One of the effective forecasting models we know of is for the weather. This is

a model that looks at hundreds of variables, and takes into consideration past
performance, and a lot of complex equations and statistics to see what we might
expect in the near, medium and long-term future. These models get better and
better with time, and computational power, and we have reached a stage where
things can be fairly accurate. But, it hasn't always been this way.
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In 1987, the UK was battered by storms that uprooted trees, demolished buildings
and brought some areas to a standstill. It isn't the first time this has happened,
and it won’t be the last, but it was the most fierce hurricane to hit the UK since
1703. What makes this event stand out for most Brits though is what the Weather
Forecaster, Michael Fish, said the night before the storm. He said, categorically,
that the storm was ‘not going to be too bad” and that there was ‘nothing to worry
about’ - even though others had asked if they should worry. He used definitive
language, which was unusual, and he created a sense of certainty that came back
to bite him. It has been marked in weather reporting history as a blunder that gets
rolled out whenever another storm is forecast.

What we do know is that with the more data we collect, and the creation of
assertions and variables that impact our business, we can come up with improved
forecasts.

i na?
How well are this year's sales progressing? BB, T ifisrvser versus &hidmon svsrsgs

€25m

== Year-To-Date Bookings
— Year-To-Date Goal
Average Yearly Trajectory
€20m Typical Range
Last Year

€15m

€10m

Cumulative Bookings

€5m

€0m
1 31 61 91 121 151 181 211 241 271 301 331 361

Day of Year

Figure16. Sales booking trajectory example from InsightSquared

What's interesting about this is that it encapsulates all of the concepts so far -
ranges, estimates, predictions, commitments, forecasts and comparison to the
past. In the image above, the green shaded area shows the potential range of
sales for the year. It clearly has a large degree of uncertainty. The green dashed
line shows average yearly trajectory and the yellow dashed line shows last year.
This is all judged against a new target (solid line). The actual performance is the
blue line.

However great our understanding of past performance is, it doesn’t mean our
future performance will be predictable or accurate. But, over time models will
help us better manage risks. As we discussed in the Planning session though,
sometimes we'll be hit by black swan events and they might be good or bad. We
just have to deal with the consequences.
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Activity 6: Forecasting a value pipeline

T
—_—

A number of companies are starting to use the concept of pipelines to manage
their ‘idea to market’ process. Basically, an idea is considered similar to a ‘sales
opportunity’, but it represents a piece of work that needs to be developed. This
idea might be a re-organisation, a new product, a change to an existing service,
a piece of regulatory change or even a replacement for an existing IT system. All
of these things are ideas we might invest our money in and have the ability to
affect business today, tomorrow and into the future.

This activity is going to apply the concepts from a sales pipeline to our ideas.

In projects, product and software delivery, requirements management, work
management and project management tools are normally used. However, even
if you plan and execute work using spreadsheets or cards on a wall, you should
still be able to start applying the concepts over time. If, however, you use a
specialist tool, you may find you already have some analytics, to start. Work will
still be required though.

A typical sales opportunity system will capture:
. Customer (account, stakeholders)

*  Opportunity name and description

*  Value
*  Stage
*  Probability
*  Value

*  Project start date
Tasks:

1. Identify the information you have about your ideas/requirements/projects/
initiatives. Are there any attributes from the list above that are not
captured? Take your list and add the missing variables. If this takes some
configuration in your tool, speak to the administrators and discuss ways of
capturing the data.

2. Consider how best to collect the data given your current workflow. Tip: The
easier and quicker this is, the more likely the data will be captured!

3. Explorein a group how long it might take to get insight for your team,
department or organisation. When will you start learning about actuals
versus estimates? Will your data collection approach help you spot changes
to estimates or forecasts?

4. Come up with a team plan on how to continuously improve your forecasts -
share these with your managers.
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Commentary:

Many organisations struggle with the collection of good project data at the
beginning. The value of this data will be seen over time and will continue to
improve. This information not only helps build up a picture about a single
opportunity at the beginning of its life - which can be used immediately. It can
also help us judge the performance throughout its life compared to other items
of a similar size, value or timeframe. Or from different teams, product areas or
customer segments. Also, because it can be instrumented, assumptions and
past history can be used to create better future forecasts.
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CONCLUSION

Planning and estimating are topics that are inextricably linked. Figuring out what
we're going to work on, where the value is and how long things might take are
puzzles that plague every organisation. The problem is, many managers focus

on the estimation problem a little longer than might strictly be valuable. Every
moment we spend estimating is time away from actually developing amazing
products or software, or implementing our great ideas. In the back of our minds
we should keep thinking about the problem that is trying to be solved. If the goal is
to ensure we are working on the things that matter most, then a focus on figuring
out what is most valuable seems like the right thing to do. If we really need to give
our customers a due date or we need to figure out how to launch our product by

a certain time for market reasons then we need to consider time a little more.
Our aim is to not only plan to build the right things and make good decisions at
the beginning, but also to ensure we are continuing to make the best decisions
going forward. Many of the techniques and concepts that are discussed in this
session can be coupled to the planning model - things within the knowable and
controllable domain probably need a small amount of estimation and forecasting
to provide visibility of plans to a team. But when we find ourselves in more
uncertain situations, having an approach that allows us to build something small,
predict it, and learn and adapt, will provide us with the best ability to create solid
forecasts and predictability. Most importantly — we will have the opportunity to
obtain the largest returns on our investments.

Learning outcomes

Now that you have completed this session, you will be able to:
Describe why and where estimations and forecasts are useful

*  Focus on estimating to figure out the value side of an equation - don't just
focus on predicting cost

*  Consider the value of the idea or feature before agreeing an amount of time
and effort to put in to estimating

*  Useiterative and incremental delivery to shrink the cone of uncertainty and
validate estimates and forecasts

Understand and appreciate the strengths and weaknesses of different
estimating techniques

*  Use techniques that predict value as well as cost and effort
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Explain why using crowds (groups) and data is useful in improving estimates

* Anincreased number of people with a diversity of viewpoints will make the
average estimate closer to the reality

*  Crucidlly, when estimates are required in a complex domain, the individuals
involved must have a level of expertise in that area

Design an approach to improve your ability to forecast future value
throughput

*  Assess the business value of a particular piece of work using fast benefits
analysis

»  Trial ideas using small bets testing assumptions before deciding to fund on a
large scale

*  The value of variability and asymmetric payoffs

Create strategies for collecting, identifying and providing key value and
effort information into the planning and execution processes

*  Use the Sales Velocity Equation to decide where to focus sales and evaluate
sales performance
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APPENDIX

Activity 1: Answers - How good is your estimation?

R
R ———

Question | Answer

How many moons are there within
our solar system?

Ironically, no one really agrees on an
answer because no one can agree
on how large a rock orbiting a planet
needs to be before it is called a
moon! The answer is thus anywhere

between 174 and 240.
What is the average life expectancy 75
of a man in Peru?
How many books are there in the 27
New Testament of the Bible?
What % of the ocean is salt? 3.5%

How many people live in Timbuktu?

54,453 according to the 2009 census

there in Alaska?

When did the last person who spoke 1676
Cornish as their only language die?

How many copies of Mao Zedong’s 900 million
Little Red Book have been sold

worldwide?

How many train stations are there in 7,083
India?

How many miles of coastline are 5,580

What is the average number of
correct answers in an estimation
quiz?

Average number of correct answers
is 2.8
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