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What? So what? NOW WHAT?

Presenting metrics to get results
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What? So what? NOW WHAT?

Presenting metrics to get results

Visualization is like photography.
Impact is a function of focus,

illumination, and perspective.

Challenger launch: 31° forecasted
temperature for January 28, 1986

‘ Extrapolation of damage curve to the cold

\
S \ Dots indicate temperature and O-ring damage for 24
N successful launches prior to Challenger. Curve shows
N increasing damage is related to cooler temperatures.
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NASA
Challenger



Prevent your own
disastrous decisions
with better visualization
and insight



Larry
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What the does this
talk have to do with
Agile?




Agile is about feedback.
This talk is about how to
get value out of
guantitative feedback.



What? So what? NOW WHAT?

Presenting metrics to get results

Getting acceptance of the
Software Development Performance Index (SDPI)
was (is) HARD!

THE IMPACT OF AGILE  Egnlasi = 35502 =)0
uU A N TI FI E D PERFORMANCE INDEX

SDPI

SWAPPING INTUITION FOR INSIGHT®

REAL WORLD NUMBERS THAT MAKE THE ECONOMIC
CASE FOR YOU TO GET THE RESOURCES YOU NEED AND
GET YOUR PEOPLE TO COMMIT TO CHANGE.




Forecasting
how you should think about it



Every decision is a
forecast!



Next time someone gives you reasons for their
decision, ignore them!

Rather,...

ask them about the
alternatives considered
and
the models used to forecast
the outcome of those alternatives.



What? So what? NOW WHAT?

Presenting metrics to get results

Every decision is a forecast!

You are forecasting that the alternative that you chose is going to have better
outcomes than the other alternatives.

So ...
The quality of your decision depends upon two things:
1. The QUANTITY (and thus quality) of alternatives considered

« Brainstorm to gather lots of (even crazy) alternatives.
» Use back-of-napkin models to rapidly reject lots of bad alternatives. 3x3 = 10.

« But, be careful to not to remove whole branches of your decision tree prematurely. A
single golden fruit may exist on a branch that is mostly rotten apples.

2. The models used to forecast each alternative’s likely outcomes

» Models should produce a probability distribution. NOT a single forecast.

@LMaccherone Larry Maccherone @Tasktop



Forecasting is about
probability



What? So what? NOW WHAT?

Presenting metrics to get results

Nate Silver

Using Monte Carlo simulation to predict elections ... and sports outcomes

Prediction Actual

@LMaccherone
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What? So what? NOW WHAT?

Presenting metrics to get results

50 75 9 95
v v Yy

Monte Carlo Forecasting

What it looks like |
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Seek to
change the nature of
the conversation



Criteria for
great visualization?

Credits:

Edward Tufte (mostly)

Stephen Few
Gestalt School of Psychology



What? So what? NOW WHAT?

Presenting metrics to get results

1. Answers the question, "Compared with what?”
(So what?)

. Comparison
Cumulative Defect Age Absolute Red Pil10015.13

Lower is Detrer Workspace Average:4669.93

Red Pill Trend
(Lastthree) 81281
Prior three ) :3396.63

»
-~
=
°
| SemalDD dttdss ® -
- )
R — -
. . o c o -- —— B
2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2014 2014 2014
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| Pl P2 P3 NoP Y All Other Defects @ Workspace Average

= Trends
= Benchmarks
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What? So what? NOW WHAT?

Presenting metrics to get results

2. Shows causality, or is at least informed by it.

NASA scientists showed O-ring

The primary chart used by the ig i@
failure indicators by launch date. 5
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Tufte's alternative shows the same -
data by the critical factor,

Extrapolation of damage curve to the cold
Challenger launch: 31° forecasted

Quelfioat temperature for January 28, 1986
temperature. e oo o
The fateful shuttle launch occurred % o 3
at 36 degree. Tufte's visualization i BN K
makes it obvious that there is great ' | \\ k
risk for any launch at temperatures P R s as®

Temperature °F

below 66 degrees.
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What? So what? NOW WHAT?

Presenting metrics to get results

3. Tells a story with whatever it takes.

. Still Deadly Frn BT
= Moving e - ,@,3 ~ o
= Numbers Lust % S5 @
= Graphics Gluttony Gary, “
Greed
And ... sl
Wrath
= A maybe some fun
Envy
Pride
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What? So what? NOW WHAT?

Presenting metrics to get results

4. Is credible.

» Calculations explained
= Sources

= Assumptions

= \Who (name drop?)

= How

= Etc.

@LMaccherone

Comparison
Red Pi:10015.13
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Lower is better

Red Pill Trend
Lastthree) 812871

= Prior three 339663
-~ AWorse b 139 -
2 Wi
-
T ° -
S s .
-

° o . 3 = ° Bl

3 013 3 013 013 013 013 2013 013 013 014 2014 014

3 04 0 06 [} os o9 10 2 0 [ 0

mr WP P NoP: All Ot Defe * Workspace Average

&

Cumulative Defect Age Absolute Drill Down

——0—0—0—0—0—0—0—0—0°0—0—0

A B Priority=P1 Sum =80
Project DE1906 Name 55 Days
Project DE1910 Name 10 Days
Project DE1927 Name 15 Days

Larry Maccherone @Tasktop



When presenting
“Impact of Agile Quantified”,
| spend 20 minutes explaining the
research approach

Why??

A: It shows credibility.



What? So what? NOW WHAT?

Presenting metrics to get results

5. Is impactful in the social context.
Has business value.

R
Measurement

Insight EFFECT

THINK Decision

Outcome
]

@Tasktop
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What? So what? NOW WHAT?

Presenting metrics to get results

6. Shows comparisons easily.

Credit:
» Stephen Few (Perceptual Edge)

aka:
Save the “pie” for dessert

Predictability

Productivity

Responsiveness

25 -

Quality
20 -

15 -

Employee Engagement

Customer Satisfaction 0

A B C D
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What? So what? NOW WHAT?

Presenting metrics to get results

6. Shows comparisons easily. (continued)

Can you compare the market share from one year to the next?

Quickly: Which two companies are growing share the fastest?

2004 2005 2006 2007

¥ Company A
¥ Company B
# Company C
= Company D
¥ Company E
% Company F

One pie chart is bad. Multiple pie charts are worse!!!

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

6. Shows comparisons easily. (continued)

Company Percentages of Market Share by Year

How about now? s0%
as5% —
Can you compare the aox o ———
market share from one - T CompanyC
year to the next? o
-
Yo / Company D
15% EE— e Company E
=< g
5% Company F

0%
2004 2005 2006 2007
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Example of benchmarks

Quality

High
Oher is bette,

>
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g
£
:

Pa
Pere entile

Software Development Performance Index

Higher is better

within industey

Percentile within industry

perc entile




What? So what? NOW WHAT?

Presenting metrics to get results

7. Allows you to
see the forest

AND
the trees.

days

Time In State InSITe

53* "
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Time In State (Work [
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What? So what? NOW WHAT?

Presenting metrics to get results

8. Informs along multiple dimensions. Is multivariate.

Time In State (Work Days)

@LMaccherone
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What? So what? NOW WHAT?

Presenting metrics to get results

. Comparison
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What? So what? NOW WHAT?

Presenting metrics to get results

1 0. Leaves OUt glltter FusionCharts FREE - Funnel Chart

Buchanan, $50,000

Examples of how NOT to do it.

Callahan, $49,000

Davolio, $63,000

Dodsworth, $41,000

Fuller, $74,000
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What? So what? NOW WHAT?

Presenting metrics to get results

Top 10 criteria for great visualization

1. Answers the question, 6. Shows
"Compared with what?” comparisons
(SO What?) easily.
2. Shows causality, or is at least 7. Allows you to see the forest
informed by it. AND the trees.
(NOW What?) 8. Informs along multiple
3. Tells a story with whatever it dimensions. Is multivariate.
takes. 9. Leaves in the numbers where
4. Is credible. possible.
5. Is impactful in the social 10. Leaves out glitter.

context. Has business value.

@LMaccherone Larry Maccherone @Tasktop



Big data
changes everything



What? So what? NOW WHAT?

Presenting metrics to get results

1. Before big data - Data
warehousing, OLAP and other
business intelligence tools ... , i - came along. Now another
- M — major shift is under way,
b|g investment e as the emphasis turns to

building analytical power
into customer products

2. After big data - Warehouses and services.

PLUS hadoop and NoSQL ... ,
& ~ A

even bigger investment and
complexity mongoDB

Firms dealing with
analytics saw everything
change when big data

Thomas H. Davenport,
Harvard Business Review

3. Now. Data enriched offerings

- Pre-packaged big data and Imagine an

machine learning Tit to Agile Tool
purpose... dramatically lower that

cost and complexity

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

Bayesian techniques

= Use new information to update
prior knowledge

= Uses
= (Classifiers

= Regression

= (Cautions
= Assumes independence (most of the time)
= You still have to clean the data
= You still need a model

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

What do you mean, “You still need a model.”

This is the single line in my Lumenize open source
analysis library that is the Bayes Theorem:

plout] = p * prior.plo] /
(p * prior.plout] + (1 - p) * (1 - prior.plout]))

Lumenize.Classifier is over 500 lines long including
roughly 200 lines dedicated to explaining how this
particular instance models the world (non-parametric
modeling with v-optimal bucketing, depending upon
training set size).

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

Benchmarking with Big Data

At Rally:

* Analyzed data from 10’s of
thousands of teams

» Created the Software
Development Performance
Index (SDPI) using principle

Responsiveness . component analysis, qualitative
correlation, etc.

» Used the SDPI to conduct
research quantifying the
impact of decisions around

) behaviors, roles, motivations,
YA process, etc. (possible additional
v Enasaement presentation for this seminar)
» Used the SDPI to create
industry-wide benchmark.

Predictability

Productivity

Quality

Customer Satisfaction

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

Reference Models Pool of Survey
Questions

All Questions and Metrics

Release Health

Bayesian
Regression

Recommendation

Recommendation Engine




Denying the evidence



We don't see things
the way they are.

We see
things the way we
are.

~The Talmud



Next slide is a movie
click to play
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What? So what? NOW WHAT?

Presenting metrics to get results

Some truths about cognitive bias

1. Very few people are immune to it.

2. We all think that we are part of that | am... of course. ;-)
small group. Fodio
MEASURE
3. You can be trained to get much much better. N“THING
Douglass Hubbard — How to Measure Anything /NTA,NG/BLESMZW’S

Douglas W. Hubbard

4. We do afirst fit pattern match. Not a best fit
pattern match. And we only use about 5% of
the information to do the matching.

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

Calibrated Estimates

« Decades of studies show that most managers are statistically
“overconfident” when assessing their own uncertainty

« Studies also show that measuring your own uncertainty
about a quantity is a general skill that can be taught with a
measurable improvement

« Training can “calibrate” people so that of all the times they
say they are 90% confident, they will be right 90% of the time

Copyright HDR 2007
dwhubbard@hubbardresearch.com

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

1997 Calibration Experiment

= 16 IT Industry Analysts and 16 CIO’s , the analysts were calibrated
» |n January 1997, they were asked To Predict 20 IT Industry events
= Example: Steve Jobs will be CEO of Apple again, by Aug 8, 1997 - True or False?

100% =
5 90% = — “Ideal” Confidence
% 80% 45 — Statistical Error
8 70%7gg T 69 { —— Untrained/Uncalibrated
S 60%—— —=2L . |
% 75 1 85 54 Trained/Calibrated
50% =
- o 99 # of Responses
40%
25
30%

50% 60% 70% 80% 90% 100%
Assessed Chance Of Being Correct

Copyright HDR 2007
dwhubbard@hubbardresearch.com
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What? So what? NOW WHAT?

Presenting metrics to get results

Equivalent Bet calibration

Suppose you're asked to give a 90% CI for the year in which Newton
published the universal laws of gravitation, and you can win $1,000 in one of
two ways:

1. You win $1,000 if the true year of publication falls within your 90% CI.
Otherwise, you win nothing.

2. You spin a dial divided into two “pie slices,” one covering 10% of the dial,
and the other covering 90%. If the dial lands on the small slice, you win
nothing. If it lands on the big slice, you win $1,000.

Adjust your 90% CI until option #1 and option #2 seem equally good to you.
Research suggests that even pretending to bet money in this way will
improve your calibration.

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

Types of bias

http://srconstantin.wordpress.com/2014/06/09/do-rationalists-exist/

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

Other tips

= Don't focus on consensus.
Ritual dissent is a much more successful approach.

= Don't reach a conclusion too soon.
Someone always sees the disaster in advance. An FBI agent knew that
some folks were being trained to fly but not take off and land.

= Use counter-actuals.
What would have happened, if? What-if? What confidence level would
you need to do anything about it? How to get to that confidence level?

= Assign someone the role of devil’s advocate.
Israel’s 10" man.

@LMaccherone Larry Maccherone @Tasktop



Lying with statistics



What? So what? NOW WHAT?

Presenting metrics to get results

What’s wrong with this?

VersionOne 93%

Atlassian/JIRA/Greenhopper 92%

LeanKit 92%
Vendor Y 87°o

VersionOne |

Atlassian/Jira/Greenhopper

LeanKit

Vendor Y | R
84 86 88 90 92 94
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What? So what? NOW WHAT?

Presenting metrics to get results

Other ways to lie with statistics

= Sampling bias
= Self selection bias

4000 4150
" " " 3500
3000 2050
4000
2500
1000 3800

= Social desirability bias

1970 1975 1980 1985 1990 1995 2000 2005
25 os
u oas
. 20 oa
0.3s
15 os
20 02
0as
s 01
= The big “zoom-in”
o o
1970 1975 1980 90 1995 2000 2005

ooooooooooooooooooooooooooooooooooo

= Correlation does not necessanly mean Causatlon

@LMaccherone Larry Maccherone @Tasktop



Influencing with data



What? So what? NOW WHAT?

Presenting metrics to get results

The rider and the elephant

| & Direct the rider
S N 7k @i 4 Motivate the
| | =) e elephant
V7L A B . 4 Shape the path

-7 ’/,'

| ,

' { | ' =/ !/ e Fat /i

/ / Y \ [/ .
/‘ ] | \ J \\ Y / enironment )
P . 20 Jonathan Haidt
-~y .\7 ~?

The Happiness Hypothesis
(also mentioned in Switch)

@LMaccherone Larry Maccherone @Tasktop



What? So what? NOW WHAT?

Presenting metrics to get results

How to Influence People with Data
Top tips for influencing people with data

e Tell a good story

e Become known for being right

e Avoid wars about semantics

e |Imperfect evidence is better than no evidence

And ... Illlli

e (Change the nature of the conversation
(remember the Monte Carlo burn chart forecast?) -~ -

ttttttttt

Larry Maccherone
http://www.businesscomputingworld.co.uk/top-tips-for-influencing-people-with-data/

@LMaccherone Larry Maccherone @Tasktop



Tasktop

Connecting the world of software delivery

» Tasktop Data

— Provides a single aggregated stream of Data from connected tools:
ALM, Build, SCM, Support, Sales, etc.

— Operates in real time.

— Maintains complete history.

— Normalizes data models. Resolves users and projects.
— Supports analytics and reporting tools.

— Does not directly provide visualization or analysis.

= Get insights for your teams

What's Nexte



Tasktop

Connecting the world of software delivery

= Attend a metrics seminar or have it delivered on-site
= Impact of agile quantified
» Forecasting
= Data science

= Sign up for webinar series (free)
= Just leave me your business card or send me an email

What's Nexte



