How to Read a Lead Time Distribution

mode: most likely to occur or be remembered
median (50/50): use to establishshort feedback loops
average:forecasting, Little's Law

63' percentile: the best indicator of scale

percentiles from 80 to 99
communicate schedule risk

statistical
process control
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Finding and Using Your Lead Time Distribution

Real-world lead time data often mix different types of
deliverables.

Identify your types and risk categories. Separate the data
points belonging to different types or categories.
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Each deliverable type of risk category will have its own
average lead time and pattern of variation.

High-quality data and effective categorization lead to clear,
explainable distribution shapes.

Average: 7 days Average: 5 days Averages are not enough to communicate the delivery
80% delivered 95% delivered capability! Use at least two points: the average and a high
within 11 days within 21 days percentile (appropriate for your schedule risk tolerance).
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= Percentile Multiply the
average by
Median 50th 0.5152
Scale parameter 63rd 0.8399
Average 68th 1
75th 1.298
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k=1 k=1
Percentile Multiply the
average by
Median 50th 0.6931
Average 63rd 1
Scale parameter 63rd 1
75th 1.386
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k=1.25 k=1.25

Percentile Multiply the
?" -3\ average by
Mode 18th 0.2963
\\ Median 50th 0.8008
\s Average 60th 1
Scale parameter 63rd 1.074
75th 1.394
\ 80th 1571
\ 85th 1.792
5 90th 2.092
N - 95th 2,582
\\ 98th 3,197
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k=1.5 k=1.5

o Percentile Multiply the
_ . average by
A e Mode 28th 05325
Median 50th 0.8676
I X Average 58th 1
Scale parameter 63rd 1.108
M I l 75th 1377
g8oth 1.521
I \\ 85th 1.698
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Percentile Multiply the
E: " average by
ATl Mode 39th 0.7979
?? Median 50th 0.9394
/ Average 54th 1
W( S Scale parameter 63rd 1.128
I \\ 75th 1329
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Percentile Multiply the
average by
Wl T W Mode 29th 0.9783
Al X Median | 50th 0.9911
’ f a Average 51st 1
7 Scale parameter 63rd 1.120
f \ 75th 1.249
V( 80th 1312
f \ 85th 1.386
i 90th 1.479
W( \ 95th 1.614
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These are the most common patterns of lead time found in professional services work. What type of work is that? A group of
professionals works together to discover and deliver a creative solution to some problem on their customers’ request. What is
lead time? The interval from when we decide to start working on something to when the result is ready.

As more organizations around the world try to make a business of selling such intellectual services, it is important that we under-
stand their nature so that we can make better decisions. When do we need something delivered? When should we start?

An inconvenient truth is, lead time is not a number. It is a probability distribution. Research of real-world lead time data shows
the Weibull family of distributions occur very often. Weibull distributions are defined by two parameters, shape and scale. The
shape parameter (k) determines the contour of the distribution curve, such as in the six examples above. Once the shape is deter-
mined, all key points on the curve bear the same ratios to the average, independently from the scale.

These Forecasting Cards will help you find the shape that fits your process and estimate delivery lead times fitting your scale.
The distributions shapes on the left (k=1) are often found in short-duration, reactive work, such as technical support and customer

care. The shapes on the right (k>2) are found in long-term projects. The middle shapes (1<k<2) occur a lot in intellectual product
development domains such as software engineering and biotech research.
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