How (agile) charts lie
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Tell me how you measure me,
and | will tell you how | will behave

(Goldratt)



What gets measured,

(Drucker)



What gets measured,

(Peter Drucker did not say this)
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Drucker Never Said

“What gets measured, gets managed.”

Drucker Did Say

“Unless we determine what shall be
measured and what the yardstick of
measurement in an area will be, the area
itself will not be seen.”

Source: Drucker Institute — Did Peter Drucker Say That?



https://www.drucker.institute/did-peter-drucker-say-that/
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The answer to Woody's question ©

Drucker Never Said

“So much of what we call management
consists in making it difficult for people to
work.”

Drucker Did Say

“Management by objectives works if you
know the objectives. Ninety percent of
the time you don’t.”

Source: Drucker Institute — Did Peter Drucker Say That?



https://www.drucker.institute/did-peter-drucker-say-that/

Without data you're just another
person with an opinion

(Deming)
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Measurement has “crossed the chasm”
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Measurement has “crossed the chasm”

© Stetaw Wolpers 2021 | Berlin Prockuck Rople Guubi
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How Charts Lie

Getting Smarter about
Visual Information

Alberto Cairo




4 ©2022 ASOS

Hagilecam
@nbrown02

9:53 am Mon 27 Jun

Monday June 27 2022

TIMES ‘ News | Politics

What do Tory voters think?

m Given the choice, would you
prefer that Boris Johnson was

still Prime Minister in a year’s time,

or would you prefer someone else?

Johnson to remain Prime Minister

| would prefer someone else to be PM

[

: Source: YouGoy, June 22-23.
Don’t know 1,671 adults. Results show

- | 5% those who voted
9 Conservative in 2019.

Source: Will Bailey Watson



https://twitter.com/mrwbw/status/1541306011243495424?s=20&t=G96qBrKMw4mReL9800GavQ

UNDER PRESIDENT OBAMA,

MORE STUDENTS ARE EARNING THEIR HIGH
SCHOOL DIPLOMAS THAN EVER BEFORE

HIGH SCHOOL GRADUATION RATE

80%

82%

2009-10 2010-11 2012-13 2013-14

Source: White House Archived
#Hagilecam

§ @nbrown02



https://twitter.com/obamawhitehouse/status/677189256834609152?s=21&t=qWYz0gTNN4OuLbjshyfcyg
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Under President Obama,
more students are earning their high school diplomas than ever before.

High school graduation rate
100% —

75% —
50% —

25% —
2007-8 2008-9 2009-10  2010-11 2011-12  2012-13  2013-14

Source: Alberto Cairo — How Charts Lie
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https://www.waterstones.com/book/how-charts-lie/alberto-cairo/9780393358421

4 ©2022 ASOS

<+ [

High school graduation rates under each president

100% = Reagan Bush Clinton Bush Obama

82%

75% - Z21%

50% =
1979-80 2013-14
(Source: National Center for Education Statistics)
Source: Alberto Cairo — How Charts Lie
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https://www.waterstones.com/book/how-charts-lie/alberto-cairo/9780393358421
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Unemployed adults in Alcorcon

2009
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previous
mayor

2010 2011 2013

With
current
mayor

15,293

2014
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Source: Alberto Cairo — How Charts Lie



https://www.waterstones.com/book/how-charts-lie/alberto-cairo/9780393358421
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Unemployed adults in Alcorcon

16,099 15403
15,000 — 13,300 N
No data With
10,000 — for 2012 current
7,128 Under mayor
previous
2,000 = mayor
O w——
2007 2008 2009 2010 2011 2012 2013 2014
Source: Alberto Cairo — How Charts Lie
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https://www.waterstones.com/book/how-charts-lie/alberto-cairo/9780393358421
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Each red dot is a country
1,000 1,500 2,000 2,500

Annual cigarette consumption
per person above age 14

3,000

Smoking
cigarettes
can help you
live longer!!!

Example provided by
Heather Krause
https:/idatassist.com

Alberto Cairo * University of Miami * www.thefunctionalart.com - Twitter: @albertocairo
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@ High income countries
@ Middle income countries
Low income countries

1,000 1,500 2,000 2,500 3,000

Annual cigarette consumption
per person above age 14

Remember:
A chart shows only what
it shows and nothing else

Smoking
cigarettes
can help you
live longer??

Example provided by
Heather Krause
https://idatassist.com

Alberto Cairo * University of Miami + www.thefunctionalart.com * Twitter: @albertocairo
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How Charts Lie

Getting Smarter about

Visual Information

Alberto Cairo

How charts lie
by Alberto Cairo

Charts lie through:

® Being poorly designed

® Displaying dubious data

® Concealing or confusing uncertainty
® Displaying insufficient data

® Suggesting misleading patterns
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Where your organisation may be at right now

Comic Agile

The next step on our agile journey is about measuring.
So, we had a workshop with the consultants from Its important for us that we move away from the

AgileBS and identified five agile metrics. traditional paradigm of measuring output rather than
outcome, and these metrics can help us do that.

%0
| Va l'

Source: Comic Agile #60 — Agile Metrics



https://www.comicagile.net/comic/agile-metrics/
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INSPIRED BY THE TRUE STORY OF HOW
AMERICA GOT HOOKED ON A LIE
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g?‘gt::”i‘;:nrgz Source: Dopesick logarithmical scale deception for policymakers



https://www.youtube.com/watch?v=y305az3PQLk
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provides smooth and
sustained blood levels.
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Time From Dose (hours)

23

~ Fewer “peaks and valleys” ;hayi ‘with imme;ligte&t_e'leasle oxycodone pLS G o

Source: Benjamin Rubin



https://twitter.com/benjamin_rubin/status/1456752553899798533
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For mederate to severe pain when a continuous, around-the-clock
analgesic is needed for an extended period of time

Consistent Plasma Levels Over 12 Hours

Plasma concentrations (ng/ml) over time of various dosage strengths

' » OxyContin® 80 and
100 160 mg Tablets FOR
} /H\ USE DNLY IN OPIOID-
- _ ) TOLERANT PATIENTS
: B e S requiring minimum dally
] . ; e oxycodone equivalent
E ) c dosages of 160 mg and
§ i i st 320 mg, respectively.
L bt —a These tablet sirengths
'y, A M, may cause fatal respira-
' tory depresslon when
administered to patienis
" =o= 10 mg == 20 Mg —o— 40 mg —— 80mg"* not previously exposed
=¥z Steadylate 10 mg q1 2h to opioids
I i 1 2 1 4 3 4 7 B $ 10 11 12
Howrs Aher Dosing
* Doty il whhile wobordary racend P, which mn anbermen ahagapion
. Steady state achieved within 24 to 36 hours
#agilecam Source: Benjamin Rubin

@nbrown02


https://twitter.com/benjamin_rubin/status/1456752553899798533
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The inappropriate use of short-acting opioids (taken on a Q 4 H basis)

T Sedation, euphoria Sedation, euphoria
7 7z e
opioid| |- 5-3-—--- 7-—-—- —/-—l———-f-J\ ----- 2%
Blood / Pain \ [ Pain \ Jain \ lpa,'n
T retief \ g reiief \ relief \ | relief

----- S S v

Pain returns \ ' Pain returns N 'Pain returns \ ’Pain return\,

0 4 hrs 8 hrs 2 hiy 16 hrs

The appropriate use of long-acting opioids (taken on a Q 12 H basis)

T Sedation and/or euphoria are minimized
Opoidy f - oo B e T o R SRR e
Blood 00 e 7 ol S
TN aolem sl T a s e Pain Relief _
| Return of pain occurs less frequently

0 4 hrs 8 hrs 12 hes 16 hrs

Source: Benjamin Rubin



https://twitter.com/benjamin_rubin/status/1456752553899798533
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Created Vs. Completed Issues (Work Items) per month

Number of issues created per month

Apr U2l

Month

Jul 2020 Oct 2020 an 2021 Apr 2021 Jul 2021

ct 2021

MNo. of issues

1500

1000

Number of issues completed per month

Jul 2020 Oct 2020 Jan 2021 Apr 2021 Jul 2021 Oct 2021
Manth

Apr sJau

These charts lie by being poorly designed
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What you should use...and why it’s a cause for concern!

Number of issues created vs. completed per month

®Created @ Completed

4 ©2022AS0S
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What were the most important reasons for adopting Agile within your team or organization?

Why organisations adopt agile

"Respondents were able fo select multiple responses to this guestion.

35%

24%

24%

23%

20%

5%

Enhance ability to manage changing priorities

Accelerate software delivery

Increase team productivity

Improve business and IT alignment

Enhance software quality

Enhance delivery predictability

Improve project visibility

Reduce project risk

Better respond to volatile market conditions

Improve team morale

Improve engineering discipline
Better manage distributed teams
Reduce project cost

Increase software maintainability

Other

Source: 15" Annual State of Agile Report (2022)



https://digital.ai/resource-center/analyst-reports/state-of-agile-report
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Strategy
alignment

Business
Outcome
(<3 months)

Experiment
(<1 month)

Experiment
(<1 month)

Experiment
(<1 month)

Organisational alignment

Business
Outcome
(<3 months)

Experiment
(<1 month)

Experiment
(<1 month)

Strategic Objective

Business
Outcome
(<3 months)

Experiment
(<1 month)

Experiment
(<1 month)

Experiment
(<1 month)

Story
Story
Story
(@)]

Business
Outcome
(<3 months)

Experiment
(<1 month)

Experiment
(<1 month)

Business
Outcome
(<3 months)

Experiment
(<1 month)

Experiment
(<1 month)

Experiment
(<1 month)

Business
Outcome
(<3 months)

Experiment
(<1 month)

Experiment
(<1 month)

< NI

© 2020 Sooner Safer Happier Ltd. Creative Commons Licence: CC BY-NC-ND

#agilecam Source: Sooner Safer Happier — Outcome Hypothesis — a Primer

@nbrown02


https://soonersaferhappier.com/outcome-hypotheses-a-primer/
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Item hierarchy

Strategic Objective

Portfolio Objective

-
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d
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Objectives & Key Results (OKRs)

Epics

Stories / Product Backlog Items (PBIs)

<
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% Aligned Work

Measurement of your golden thread

100%

80%

60%

40%

20%

0%

@ Aligned% @ NotAligned%




4 ©2022AS0S

< NI

100%

80%

60%

40%

% Aligned Work

20%

0%

Jan 20 Feb 20 Mar20 Apr20 May20 Jun20

#Hagilecam

65% 64%

70%
75%

30%

@nbrown02

@ Aligned% @ NotAligned%

48%

52%

Jul20 Aug 20 Sep20 Oct20 Nov20 Dec20 Jan21

Month

Feb 21

Mar 21

Apr 21

May 21

Measurement of your golden thread

Jun 21

Jul 21

Aug 21

13%

Sep 21

Oct 21 Nov 21

13%

Dec 21
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Target % alignment only leads to one thing...

 GOODHART'S LD\

WHEN A MEASURE BECOMES N TARGET,
\T CENSES To BE A GOOD MEASURE. |

|F You NUMRER. OF WEGHT OF
MEASURE NALS MBDE- NDLS MADE
PEOPLE ON...

THEN YOU (0005 OF AFEW GiANT,
MIGKT GET TINY NX&ILS HEBNY NALS

Source: Sketchplanations — Goodhart's Law



https://sketchplanations.com/goodharts-law
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Placeholder Epics
® Aligned% ® NotAligned%

100%
o B s l e W s TR 3
80%
529 48% 19%
60% 61% o
67/% 69%
60%
40% We linked those oo Il eso | 5% W osoc [l % [l 5% [ o7
Stories to an dummy
Epic so we reach our -
i 0 % 51%
85% linkage and get . s
our funding... e

Jan20 Feb 20 Mar20 Apr20 May20 Jun20 Jul20 Aug20 Sep20 Oct20 Nov20 Dec20 Jan21 Feb21 Mar21 Apr21 May?21 Jun21 Jul21 Aug21 Sep21 Oct21 Nov21 Dec21
Month

12% W 14%

85% M 86%

% Aligned Work

This chart lies by

Hagilecam
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What it leads to...

I

Strategic Objective

Portfolio Objective

-
-
-

"

Objectives & Key Results (OKRs)

Epics
4
‘/,',J

Stories / Product Backlog Items (PBIs)

5
&
v

#agilecam -

@nbrown02

Strategic Objective

0.0
00

00

Output(s)

v 62

)
00

Milestones

Deliverables
¥ 520
50w
o6

Feature Factory
vy, 0
F00703

Py

User Stories

(because, well, that's “agile” right?)

0h e
2 <200
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Stories Burnup

Completed 70%

M Completed Burnup
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Total Scope

Every Scrum Masters favourite charts!

Stories 3 O Release Burndown Story Points *]64

Average burnup Total Scope Completed 0, Average Items not Total Scope
7 Increase 3 97 /6 burndown 32 estimated 6 Increase 26

Projected completion: 10/13/2017 ) Projected completion: 1/10/2018 (1 more iteration)

\ S S > _ O Q : A . o . ) A 2 L } N ) ) 2 2
3 n ‘ . \ A\ ) Ry . : . X = x . Y = . . = = x
R & 3 : g & & ’ < & . ¢ g & . 4 .

L s Fy . s S o o e F Fy
¢ L N (22, L2 % 2 LN £ 3 e

B Remaining Burndown Total Scope

Source: Microsoft - Configure a Burndown or Burnup widget

These charts lie by confusing or concealing uncertainty

asos


https://docs.microsoft.com/en-us/azure/devops/report/dashboards/configure-burndown-burnup-widgets?view=azure-devops
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Stories Burnup
7/21/2017 - 10/13/2017

Completed 70%

125

M Completed — Burnup
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Total Scope

Averages are not the way forward!

Release Burndown

Stories
Remaining

3772007 - 12/22/2017
Average burnup I Total Scope Completed 0, Average
I 7 Increase 3 97 /6 burndown 32
500

Projected completion: 10/13/2017

400

B Remaining — Burndown

Total Scope

Source: Microsoft - Configure a Burndown or Burnup widget

Story Points
Remaining

Total Scope
Increase 2 6

Itemms not
estimated

Projected completion: 1/10/2018 (1 more iteration)


https://docs.microsoft.com/en-us/azure/devops/report/dashboards/configure-burndown-burnup-widgets?view=azure-devops

Plans based on
average,

(Sam L. Savage)
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Flaw of averages

30 00
W/B ,V00

T g i fhis e 3
owr alpfi’e ;.’.r,’"'p 8 30/ Qo0

G'l'"; s 0 oo
— L9050 § 30, 000

all your §l 30,000
= o $ 30,000
i B 30 000
/\7 i 30 000
CEQs 430,000

son — 7 o

Source: Math with bad drawings — Why not to trust statistics

Avem;e: #%0.000



https://mathwithbaddrawings.com/2016/07/13/why-not-to-trust-statistics/
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Why deterministic estimates simply do not work

EnABUNG (GOVERNING
(CONSTRAINTS . CONSTRNINTS
<s W\? “wz’hup

E XA?TNE GOooD

‘ fRAm(Gs PRACTICES

NoVEL \( BEST
PRACctCEy PRACTICES
K “ ne
7, \“m\gnm mnno
/ FIMED
No EFFECTIVE el CONSTRAINTS

CONSTRMNTS

Source: The Cynefin Co — About — Cynefin Framework



https://thecynefin.co/about-us/about-cynefin-framework/
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Duration

Use ranges not absolutes

Deterministic approach

Total Backlog Size (Story Points)

25

Average Velocity

5 Weeks

Duration

Probabilistic approach

Range of Total Backlog Size (Story Count)

20-30

Range of Historical Throughput

1-5

4 - 30 Weeks

But thisrange is
too wide, | can't
say 4-30 weeks to
our stakeholders!?

Yes you're
right. Let's see
how to do this
practically...
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What this means practically

Instead of this:

Total Backlog Size (Sum of Story Points)
— 200 points to be completed

The total sum of story points to be completed

Average Velocity
o=

The rate of story points completed on average per sprint or week

20 average velocity per sprint (or week)

2004 Release Burndown Chart

0 T T T T T T T T T *
6 7 8 9 10

5
Weeks or sprints

Hagilecam

We do this:

Total work range
O

The range from lowest to highest of total backlog points or count of stories to be completed

28 points (or stories) .. 38 points (or stories)

Delivery pace range
OO

The range from lowest to highest of points or count of stories completed per sprint or week

1 points (or stories) per sprint .. 5 points (or stories) per sprint

Points remaining
-

T
Sprints or weeks

Result frequency
3B-

30 -
25-

20=-

§ 7
Sprints or weeks to complete

Show first 188 burndown Monte Carlo trials

The total sum of backlog points or count of stories to be completed

@nbrown02

Source: Troy Magennis — Introduction to Monte Carlo Forecasting


https://observablehq.com/@troymagennis/introduction-to-monte-carlo-forecasting
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Making uncertainty clear

Outcome Probability Percentage

ol o 20%

How confident do you want the duration answer to be? Higher = more certain (pessimistic) - Blue = percentage likelihood in Sprints or Weeks to complete

Result frequency
120 -
100 -
80—
60—
40 =
20—
0 T T T T
1 2 3 4 7 8
Sprints or Weeks to complete
Source: Troy Magennis — Introduction to Monte Carlo Forecasting
#Hagilecam
@nbrown02
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https://observablehq.com/@troymagennis/introduction-to-monte-carlo-forecasting

What you should use - probabilistic forecasts make uncertainty transparent

Current Backlog Size (including WIP)

When Will It Be Done?

Percentage Likelihood Based on the number of items remaining, when are we likely to be finished? 171
m 0-50% 71-84% Goal: Forecast your delivery date to a percentage confidence. Number of items to forecast
u51-70% wm85+%
171 NV
600 -
Sm —
=
2 400
]
o 300
£
200 —
100 —
§ 0 T T T T T T T T 1
< 0 5 10 15 20 25 30 35 40 45 50 55 60 65
g Weeks to complete 171 work items | Stability = 11.4% (keep below 25%)
What Will We Get?
) , , Number of weeks to forecast
Percentage Likelihood How many items are we likely to deliver?
= 0-50% 71-84% Goal: Forecast the number of items to a percentage confidence. 6 v
u51-70% wm85+%
) 400
350
300
>
< 250
5 200 —
[0
I £ 150 -
. 100 —
50 +
0+ — T T T 1
0 20 25 30 35 40 45 50 55 60 65 70
| | .
#qg ilecam Work items completed in 6 weeks | Stability = 11.4% (keep below 25%)
@nbrown02 asos

®
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Backlog

Every Serum-Masters Agile Coaches favourite ehart metric!

Discovery

Building

Validating

Deployed (Live)

Doing

Done

Doing

Done

Doing

Done

Hagilecam
@nbrown02

Cycle Time - the amount of elapsed time (in calendar days)
between when an item started and when an item finished.

|
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60

50

40

30

Cycle Time (Days)

20
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Average (Median) Cycle Time per Week

Look at this team I've
coached - they have
improved their way of
working and reduced
their cycle time!

Feb 2022 Mar 2022 Apr 2022 May 2022
Week Commencing



4 ©2022AS0S

7y
N2

331bs

31.5lbs

Cheese consumed

301bs
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Number of people who died by becoming tangled in their bedsheets

2000

2000

2001

2001

2002

2002

Correlation # Causation

Per capita cheese consumption

correlates with

2003 2004 2005 2006

2003 2004 2005 2006

-8~ Bedsheet tanglings-¢+- Cheese consumed

Source: Spurious Correlations — Tyler Vigen

2007

2007

2008 2009
4 <e
2008 2009

800 deaths

600 deaths

400 deaths

200 deaths

sbul|bue] 19ayspag


https://www.tylervigen.com/spurious-correlations
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Be careful when using median

Ve“ hef +°.£"g bvt
) fmd FW)' l“S a hedm;

qm §
| *

Source: Math with bad drawings — Why not to trust statistics



https://mathwithbaddrawings.com/2016/07/13/why-not-to-trust-statistics/
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Cycle Time (Days)

60

50

40

20

Average (Median) Cycle Time per Week

Feb 2022 Mar 2022 Apr 2022 May 2022
Week Commencing

This chart lies by suggesting misleading patterns
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Cycle Time (Days)
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60
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30

20

10

The full dataset
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Cycle Time (Days)
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Cycle time is increasing!
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Cycle Time (Calendar Days)

30

20

10

(%3]

What you should use — Cycle Time Scatter Plot
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Cycle time patterns to look out for — clusters
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Cycle time patterns to look out for — gaps
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Cycle Tirme (Calend ar Days)
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Cycle time patterns to look out for — the triangle
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Cycle Time (Calendar Days)

Cycle time patterns to look out for — variability

High variability - less predictable
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Leading and lagging metrics

LEADING LAGGING
METRIC METRIC
Focus on these To wfleence these
) * ﬁ
D\ET EXERCSE WEIGHT Losé
ealories daJ workovls Jwk. weight

For example

Sketchplanations

Source: Sketchplanations — Leading and lagging metrics
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https://sketchplanations.com/leading-lagging-metrics
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Age (Days)
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Average time in status (days)

1

Analysis Ready for In Development Ready for
Development Testing
Board Column

Testing

This chart lies by
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Age (Days)

Analysis

Time in status (days)

Ticket Title

® Epic Name/

3
®
®
Ready for In Development Ready for
Development Testing

Board Column

TkT-1234 (@)

Avg, time in column (Days): 3

This chart lies by displaying insufficient data
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Age (Days)
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—_—

This chart lies by displaying insufficient data

Could have been in the
previous column 100 days
and moved yesterday!
Analysis Ready for In Development
Development
Board Column

So? How long
have things been
in progress?

How does this
compare to our

Avg. time in column (Days): 3 e
_____ O - - T cycle time~
[ ]
L]
Ready for Testing
Testing
Qasos
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Age (Days)
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30

25

20

15

10

What you should use — work item age chart

---------------------------------------------------------------------- —_—

Analysis

Ready for
Development

This is now bigger than
85% of our past work!
Is it stuck?

O,
®

Should we be worried
about these?

In Development

Board Column

85th Percentile (Cycle Time - Days): 22

50th Percentile (Cycle TimE.Da}fs:l: 13

Ready for Testing
Testing

How does current
item age compare

" to our historical
cycle time?
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Metrics enable

Conversations amongst teams

Avoid using averages

For forecasts, watch out using
them for trends

Hagilecam
@nbrown02

Summary

How to avoid lying with (agile) charts

A

Better charts

Enable better conversations

Remember how charts lie

When visualising data and
metrics

A chart shows only
what it shows and

nothing else

Alberto Cairo




