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THE ART OF THE 
SCIENTIST



Breakthrough ideas evolve from 
seemingly small and often unintended 
discoveries.





Iterative innovation through experimentation 
isn’t just limited to the starting-up stage.



Amazon, Google, Apple, Intuit, Facebook, ...



IDEAS

PRODUCTDATA

MEASURE

BUILDLEARN

The Lean Startup



But crafting effective experiments is hard.



START



CEILING OF ACHIEVEMENT

START

1

1. Disappointment



CEILING OF ACHIEVEMENT

START

1

2

1. Disappointment

2. Resignation



CEILING OF ACHIEVEMENT

START

1

2

1. Disappointment

2. Resignation

3

3. Pivot



CEILING OF ACHIEVEMENT

START

1

2

1. Disappointment

2. Resignation

3

3. Pivot

4. The cycle repeats

4



CEILING OF ACHIEVEMENT

START

1

2

1. Disappointment

2. Resignation

3

3. Pivot

4. The cycle repeats

4



Demystify the art from the science.



CEILING OF ACHIEVEMENT

START



The most important thing 
scientists do.

(Hint: It’s not running experiments)





First and foremost, scientists build models.



First and foremost, scientists build models.
They then run experiments to validate those models.



Entrepreneurs need models too.



Entrepreneurs need models too.
(This idea isn’t without resistance)



Objection 1:

Business planning is a waste of time.



Business Model versus Business Plan

A document investors make you 
write that they don’t read
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Top 3 problems

Solution
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Unique Value 
Proposition
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Revenue Model
Life Time Value
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Lean Canvas is adapted from The Business Model Canvas (http://www.businessmodelgeneration.com) and is licensed under the Creative Commons 
Attribution-Share Alike 3.0 Un-ported License.

PRODUCT MARKET

http://www.businessmodelgeneration.com
http://www.businessmodelgeneration.com


Objection 2:

Customer behavior is too complex to model.



“...these irrational behaviors are neither 
random nor senseless - they are 
systematic and predictable.” 

- Dan Ariely, Predictably Irrational



2%



2%

Groundhog Day Effect



Objection 3:

Every business is different.



“Happy families are all alike; every 
unhappy family is unhappy in its own 
way.” 

- Tolstoy, Anna Karenina



The Goal:

Sustainably deliver and capture customer value.



Where do models come from?



01 Simple approximations of truth.



“Everything should be made as simple as 
possible, but not simpler.” 

- Albert Einstein



02 Harness the power of analogs.







About Me



“If you can’t describe what you are doing 
as a process, you don’t know what you 
are doing.” 

- Edward Deming



Epiphany 1:

Your business model is the product.



Systematically test 
your plan

Identify the riskiest parts
of your plan

Document your Plan A



Easy to understand, hard to put to practice.



3 recurring problems

1. Sub-optimal experiments

2. Overbuilt experiments

3. Stalled progress
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Systematically test 
your plan

Identify the riskiest parts
of your plan

Document your Plan A

FAIL



Epiphany 2:

Everyone is in the manufacturing 
business.



The Customer Factory



Happy customers get you paid and doing this 
repeatedly and ef!ciently is the goal of every 
business.



The Customer Factory

So what?



Lean Thinking:

Continuous improvement through 
elimination of waste in the customer 
value stream.



“Organizations live or die as systems 
not as processes.”

- Goldratt, The Goal



Theory of Constraints:

Every business is a system of 
interconnected processes with a 
single constraint.





Lean tells you what and how to improve.
TOC tells you where to improve.



Right Action, Right Time:

At any given point, there are only a few 
key actions that matter. 

Focus on those and ignore the rest.
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Systematically test 
your plan

Identify the riskiest parts
of your plan

Document your Plan A

Model your business 
as a system

Identify your
constraint

Break the
constraint



Agenda
   9:00 -  10:00am:   Art of the Scientist Overview

 10:00 -  11:00am:   Step 1: Model Your Business as a System

 11:00 -   11:30am:  Short break

 11:30 -   12:00pm:  Hands-on exercise

 12:00 -    1:00pm:   Lunch

   1:00  -    1:30pm:  Step 2: Identify Your Constraint

   1:30  -    2:00pm:  Hands-on exercise

   2:00  -    2:30pm:  Step 3: Break Your Constraint

    2:30 -    3:00pm:  Short break

    3:00 -    3:30pm:  Hands-on exercise

    3:30 -    4:15pm:  Experiment Design

    4:15 -    5:00pm:  Hands-on exercise



BONUS





Step 1: Model your business 
as a system



Happy customers get you paid and doing this 
repeatedly and ef!ciently is the goal of every 
business.



Entrepreneurs build systems to 
manufacture happy customers.



ACQUISITION

ACTIVATION

RETENTION

REVENUE

REFERRAL

Unaware visitor

Passionate Happy Customer

The Happy Customer Manufacturing Process
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Acquisition

Activation

Revenue

Referral

Retention
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3 Stages of a Startup

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Have I built something people want?



3 Stages of a Startup

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

How do I accelerate growth?



01 Each stage is a system.

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Stage 1 Stage 2 Stage 3



02 Each stage is a smaller scale version of the 
next stage.

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Stage 1 Stage 2 Stage 3



03 Each stage has a clearly de!ned repeatable 
success metric.

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Stage 1 Stage 2 Stage 3



EXERCISE 1
MODEL YOUR BUSINESS







If you don’t know where you are going, 
any road will get you there.

- Lewis Carroll, Alice in Wonderland
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USERCYCLE
CASE-STUDY



PROBLEM CUSTOMER SEGMENTSPROBLEM

KEY METRICS

CUSTOMER SEGMENTS

REVENUE STREAMSREVENUE STREAMSREVENUE STREAMS

1. Hard to measure real progress.
2. Drown in a sea of numbers.
3. Metrics can’t tell you why.

EXISTING 
ALTERNATIVES

EARLY 
ADOPTERS

SaaS products 
with > 20 sign-ups/day1. Homegrown

2. Analytics & CRM software

Software Companies

$200/mo with 2 yr lifetime
~ $5000 LTV

$10M revenue / year



2,000
Cust/yr

$10M/yr



$10M/yr

?? 2,000
Cust/yr



Hockey-stick curve
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10x
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8 weeks 1.5 years from PSFIT 3 years from PMFIT



Problem/Solution Fit 
as a system



Recurring questions

1. How many interviews?

2. How should I score them? 

3. When do I stop?

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Stage 1 Stage 2 Stage 3



Expert advice

1. Don’t lead prospects.

2. Listen to customers. 

3. Avoid cognitive biases.

PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Stage 1 Stage 2 Stage 3



Step 1:

De!ne success criteria.



Do you have a problem worth solving?
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PROBLEM/SOLUTION
FIT

PRODUCT/MARKET
FIT

SCALE

Stage 1 Stage 2 Stage 3

Acquisition



THE OFFER



UVP



UVPDEMO



UVP

PRICING

DEMO



UVP

PRICING

DEMO

PROBLEM
CUSTOMER
SEGMENT



Research versus Interviews

Hypotheses validationHypotheses generation



THE MAFIA OFFER



You are done when you can create “ready” 
customers at a 80% production rate.

The Goal:

80%



THE SMOKE TEST OFFER



You are done when you can demonstrate 
“suf!cient” interest-based market demand.

The Goal:

>X customers



THE PRE-ORDER OFFER



You are done when you can raise “suf!cient” 
funds from customers.

The Goal:

> $X
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200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 1.5 years from PSFIT 3 years from PMFIT

>80% 
close rate



EXERCISE 1
MODEL YOUR BUSINESS



Step 2: Identify your constraint
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1. What is the maximum system output per day?
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Operating Costs

T
I

OE

Throughput 

Inventory



T The rate at which the system 
generates money through sales. Revenue

I All the money the system invests 
in things it intends to sell.

Raw materials
Un!nished goods
Equipment/Infrastructure

OE
The money the system spends
turning inventory into 
throughput.

Labor Costs
Utilities
Customer Service
Marketing/Sales



T I OE

Revenue Raw materials
Un!nished goods
Equipment/Infrastructure

Labor Costs
Utilities
Customer Service
Marketing/Sales



{T OEI
(without degrading T)

Revenue Raw materials
Un!nished goods
Equipment/Infrastructure

Labor Costs
Utilities
Customer Service
Marketing/Sales



Step
A

Step
B

Step
C

Step
D

Step
E

10 units/day 15 units/day 7 units/day 9 units/day 10 units/day

MARKET DEMAND
12 units/day
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Capacity:
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MARKET DEMAND
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Production Example - How to Identify Constraint

Capacity:

Look for where inventory piles up.
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OUTPUT
3 customers/day

Customer Factory Example

Ac
qu
isit
ion
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tiv
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e

20 signups/day 6 users/day

POTENTIAL
MARKET 
DEMAND

100 visitors/day

Equipment Capacity: 10,000 users/day 1000 users/day 1000 users/day

People Capacity: N/A 20 users/day 20 users/day

Conversion Rate: 20% 30% 50%

Time To Conversion: 5 minutes 7 days 20 days



Operating Costs

T
I

OE

Throughput 

Inventory



A business model describes how you 
create, deliver, and capture value.

-Saul Kaplan



T The rate at which the system 
captures value.

Revenue
Derivative currencies



I The total value invested in 
the system.

Users and Customers
Features/Product
Equipment/Infrastructure



OE The resources spent to 
turn inventory into throughput.

Product Development
Customer Service
Marketing
Hosting Costs
Software Subscriptions
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{T OE

Revenue
Derivative currencies

Product Development
Customer Service
Marketing
Hosting Costs
Software Subscriptions

I
(without degrading T)

Users and Customers
Features/Product
Equipment/Infrastructure

Increasing throughput has most upside 
potential - the macro that matters.



{T OE

Revenue
Derivative currencies

Product Development
Customer Service
Marketing
Hosting Costs
Software Subscriptions

I
(without degrading T)

Users and Customers
Features/Product
Equipment/Infrastructure

Throughput is measured by total customer value captured 
not total customer value delivered 
nor total number of customers - ARPU



{T OE

Revenue
Derivative currencies

Product Development
Customer Service
Marketing
Hosting Costs
Software Subscriptions

I
(without degrading T)

Users and Customers
Features/Product
Equipment/Infrastructure

Maximize throughput with as few users and 
features as possible - Reduce Waste.



{T OE

Revenue
Derivative currencies

Product Development
Customer Service
Marketing
Hosting Costs
Software Subscriptions

I
(without degrading T)

Users and Customers
Features/Product
Equipment/Infrastructure

Maximize throughput with as little overhead as 
possible - Reduce Costs.
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100 visitors/day

80/day 140 + 14/day 120 + 3/day

Equipment Capacity: 10,000 users/day 1000 users/day 1000 users/day

People Capacity: N/A 20 users/day 20 users/day

Yield: 20% 30% 50%

TTC: 5 minutes 7 days 20 days
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Step 1:

De!ne success metric.
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8 weeks 1.5 years from PSFIT 3 years from PMFIT

>80% 
close rate



Step 2:

Map user actions to macro events.



Indicates interest

Attends solution
interview

Commitment
to pay

Refers 1 person
for interview

Permission to 
follow-up
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Step 3:

Measure in batches.





Indicates interest
Output: 100/week
Yield: 60% 

Solution interview
Capacity: 10/week
Yield: 50%

Commitment to pay
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Yield: 10%

Refers 1 person
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follow-up

Batch 1

60/week

5/week
0.5/week
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Identify the constraint.
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EXERCISE 2
IDENTIFY YOUR CONSTRAINT



Step 3: Break your constraint



{T OE

Revenue
Derivative currencies

Product Development
Customer Service
Marketing
Hosting Costs
Software Subscriptions

I
(without degrading T)

Users and Customers
Features/Product
Equipment/Infrastructure
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10 units/day 15 units/day 7 units/day 9 units/day 10 units/day

MARKET DEMAND
12 units/day

Production Example - TOC Solution

Capacity:

1. Identify constraint
2. Exploit constraint
3. Subordinate everything else
4. Elevate constraint
5. Go back to step 1



01 Identify the type of constraint 
- physical (people, equipment) or policy.
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02 Uncover root cause.
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03 Implement low hanging !xes !rst
- e.g. policy changes.
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04 Balance rest of system to minimize waste. 
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04 Run experiments to improve bottleneck 
ef!ciency. 
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Indicates interest
Output: 100/week
Yield: 60% 

Solution interview
Capacity: 10/week
Yield: 50%

Commitment to pay
Capacity: 20/week
Yield: 10%

Refers 1 person
for interview

Permission to 
follow-up

Batch 1

60/week

5/week
0.5/week



Exploit the constraint.



Indicates interest
Output: 100/week
Yield: 60% 

Solution interview
Capacity: 20/week
Yield: 50%

Commitment to pay
Capacity: 20/week
Yield: 10%

Refers 1 person
for interview

Permission to 
follow-up

Batch 2

60/week

10/week
1/week



Implement policy change.



100

1,000

10,000

100,000

High-touch, Market Risk, 
Qualitative

Self-serve, Technical Risk, 
Quantiative

10

100

1,000

10,000

CUSTOMERSPROSPECTS / USERS

Stage 1

Stage 2

Stage 3

Stage 4

10X Product Launch



Commitment to pay
Capacity: 20/week
Yield: 30%

Refers 1 person
for interview

Permission to 
follow-up

Batch 3

60/week

10/week
3/week

Indicates interest
Output: 100/week
Yield: 60% 

Solution interview
Capacity: 20/week
Yield: 50%



Balance system load.
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Commitment to pay
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Yield: 90%

Refers 1 person
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follow-up

Batch 4

10/week

10/week
9/week
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Where’s the constraint now?
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EXERCISE 3
BREAK YOUR CONSTRAINT



Experiment like a scientist



What is an Experiment?



01 Experiments aren’t standalone but additive.



02 Expected outcomes need to be declared 
upfront.



“If you simply plan on seeing what 
happens, you will always succeed at 
seeing what happens.”

- Eric Ries, The Lean Startup



Reasonably smart people can rationalize 
anything but entrepreneurs are especially 
gifted at this.



1. They hate to be proven wrong.



1. They hate to be proven wrong.

2. They don’t have enough information to make 
these predictions.



03 Expected outcomes need to be falsi!able.



Too Vague: 
Being known as an “expert” will drive early adopters



Too Vague: 
Being known as an “expert” will drive early adopters

Speci!c and Testable: 
Blog post will drive >100 early sign-ups



Falsi!able Hypothesis 

Speci!c Repeatable Action will Expected Measurable Outcome

e.g. Blog post will drive >100 early sign-ups



04 Experiments need to be time-boxed.



05 Breakthrough insights are usually hidden 
within failed experiments.



A pivot not grounded in learning is a 
disguised “see what sticks” strategy.





“There is no such thing as a failed 
experiment- only unexpected outcomes. ”

- Buckminster Fuller









Problem Solution Unique Value 
Proposition
Unique Value 
Proposition

Unfair 
Advantage

Customer 
Segments

Problem

Key Metrics

Unique Value 
Proposition
Unique Value 
Proposition

Channels

Customer 
Segments

Cost StructureCost StructureCost Structure Revenue StreamsRevenue StreamsRevenue Streams

Activation = Complete 6 out of 9 boxes





“You can A/B test your way to 
better, but it’s hard to A/B test 
your way to awesome.”

-Dharmesh Shah



06 Metrics can tell you what’s going wrong 
but not why.







07 Build a continuous feedback loop with 
customers for rapid hypothesis generation.





1. Too busy.

2. Need more information.

3. Just kicking tires.



1. Too busy.

2. Need more information.

3. Just kicking tires.







Results?



No signi!cant impact.



Except...











08 Focus on a single key metric, 
but always monitor the full customer lifecycle.



7-Day Course (A/B Test)

Control

651 participants (50%)

32%

24%

activated

retention

referred

paid

19%

2%

652 participants (50%)

30%

30%

20%

2%

More data is needed to determine a winner.
Hypothesis A is currently winning with a 44% improvement and a 80% chance to beat the baseline. 

300 Participants have run this experiment. Time Range: July 9, 2012 - July 13, 2012

Hypothesis A ?

A/B Tests



Day 1

Day 3

Day 5

Welcome + Week 1 Challenge

Educational Content #1

Lifecycle Messaging

Educational Content #2



Day 1

Day 3

Day 5

Day 9

Day 14

Day 20

Day 24

Day 29

...

Welcome + Week 1 Challenge

Educational Content #1

Lifecycle Messaging

Educational Content #2

Check-in + Week 2 Challenge

Educational Content #3

Educational Content #4

Check-in + Week 4 challenge
+ soft sell

Offer Bonus

What happened #1 Offer helpHelp content

What happened #2 Offer helpHelp content

Extend trial Offer incentiveAsk for feedback



TPS reports



“The mistake other people make is that 
they simply copy our tools and process 
and expect similar results.”

- Jeffrey Liker, The Toyota Way



200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate
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Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.
[VALIDATED or INVALIDATED]

What’s the next experiment?
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Experiment
Title 

Falsifiable Hypothesis

Due Date

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



Experiment
Title 

Falsifiable Hypothesis

Due Date Success Criteria

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



Experiment
Title 

Falsifiable Hypothesis

Due Date

Timebox
(start with no more 
than 2 week blocks)

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



Setup Experiment

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



EXPERIMENT REPORT

Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.

[VALIDATED or INVALIDATED]

What’s the next experiment?

B

U

I

L
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EXPERIMENT REPORT

Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.

[VALIDATED or INVALIDATED]

What’s the next experiment?

B

U

I

L

D
List tasks here or

use optional task board
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First customer 
interaction

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



EXPERIMENT REPORT

Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.

[VALIDATED or INVALIDATED]

What’s the next experiment?

B

U

I

L

D

M E A S U R E
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Whichever is sooner:
Achieving falsi!able hypotheses

-or-
running out of time

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



2 weeks

200
Cust/yr

$10M/yr$1M/yr

2,000
Cust/yr

8 weeks 3 years from PMFIT

>80% 
close rate



EXPERIMENT REPORT

Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.

[VALIDATED or INVALIDATED]

What’s the next experiment?

B

U

I

L

D

M E A S U R E

L E A R N
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EXPERIMENT REPORT

Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.

What’s the next experiment?

B

U

I

L

D

M E A S U R E

L E A R N

Validated

What is next risk and 
next experiment to run?
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EXPERIMENT REPORT

Background

Author:Title: Created:

Details

Falsifiable Hypotheses

Validated Learning

Results

Lean Stack by Spark59.com

Back

Next Action

Declare your expected outcome. 

Use this format: 
[Specific Repeatable Action] will [Expected Measurable Outcome]

How will you setup this experiment?

[DATE][NAME][TITLE]

What are you trying to learn or achieve? Enter your qualitative/quantitative data.

Summarize your learning from the experiment.

What’s the next experiment?

B

U

I

L

D

M E A S U R E

L E A R N

Invalidated

Why did the experiment fail?
- 5Whys Root Cause Analysis

- What is the next experiment?
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EXERCISE 4
DESIGN YOUR NEXT EXPERIMENT



Communicate Progress



Establish a regular reporting cadence.



Time

Tasks

Daily standup



Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Time

Weekly standup

Tasks

Daily standup



Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Experiment 
Report

Progress
Report

Progress
Report

Experiment 
Report

Time

Monthly standup

Weekly standup

Tasks

Daily standup



“The mistake other people make is that 
they simply copy our tools and process 
and expect similar results.”

- Jeffrey Liker, The Toyota Way
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