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Who Am I?

- Senior performance engineer at Etsy
- ] write the Etsy Site Performance Reports

- ] like figuring out why we believe what we believe
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Cognitive Bias:
A deviation in judgement

where inferences may be illogical
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System 1

Operates automatically and quickly,
with little or no effort and no sense of

voluntary control
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System 2

Allocates attention to the effortful mental
activities that demand it, including

complex computations
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System 1

Operates automatically and quickly,
with little or no effort and no sense of

voluntary control
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(1] Tube, @

5-10% of videos were upside-down
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"It was designed for right-handed users,
but phones are usually rotated 180 degrees

when held in left hands.”

12



» Projection Bias

- Planning Fallacy

- Bandwagon Effect

- Sunk Cost Fallacy

- Hyperbolic Discounting

- Fundamental Attribution Error
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Part 1: A Fictional Story



"' ! ! . ‘1'3',“"1""A1"\\ L A A R B
‘. y Vx D - "
i ’m‘i‘” 5‘%’& %&mmm{n,miw g s ?-W«mw o s s L Y.?%’\Wr ﬁa«:ew?ﬂ-"""““ e s

~t.l, o ‘ \V\ ’L M
' :

- . — . —

a it o

------

: )
. A% €7 ' WA oY l'lﬂ!“ YL S8 I’i £ 9 [nliies - ¢ 3 . ’ , . ' S 4 LT ‘ N M2 > : .
g287, 4z b . : i SREENLAY OUVERAY Y oy N "'7 A | L U “~'~ W el l’c"l‘ R 8L . 00" uptang X TVRLL SPY B AR g / el CARBEREES 1L 7N ‘l‘,‘“"“'- ' D 3 R
A S5 LT SR A\ 'SERERERRY | .0 uEm. ST sl m:b.' e I..I ,.:‘ ‘ ..'.":‘p""“' :!. !g, el k%v‘ﬂ:! !MEIL’!!!! "!’} H E!P . " .:"!:’.!!! !. ,./a'ﬁ “"".‘i"ﬁn"‘ ‘a ’ “"‘“‘ s R -, e a\ ’ e N R ' ‘i 5 ﬂﬁi:!!ﬂ“ﬂ 'hsa'- .\' "‘r\'llrl:lllllllil%-“;“ i 4 A -‘.':’:{. .
— . e T T — — TR B ”-..-..-----‘ VI Y REERY "o 5 3 N Mo o e 2 et sk “ : > madd = - ) = =
Rt L RRE o — g — ' LA L) AR ) e

— oy TARENV /maEEem » LH'II\ m |.l l-IIp“-HUng‘_ o e WY "q-\ ~ WA TESMN I AR ERRRERETe W AEEEESTEEEETNBLAE A MM LSRRG -1

M" - - " : . E ) 3 — e et o - — " ————— Wk O S mm’ ) pre—— O PN I NG| | —_ w T S——gTe ;"~
: ‘ il o ' A, . : Nk 2 ARN : SRC WL L2 T W0 WD WU GRS UURE W/ CHLL U S S ol oy \"\m Ao ‘v-}gx- -&b.&,.,)h’*o\'
O NG 0 - . it e '} g . W et ~ Ve .




Sales Guy
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Engineering Manager

jkle.in/biases | @jonathanklein




. sy .
Led 1av - NH) »
Y o “«8 =
L} iav “ Nl m
1230w
L4 1 | ) B ) - £ a .
(o3 5 ozon NE: =
1AbdAma [ATNY = 3 ]
Labdns LAY » LA

----- 4 (R0 « (vn* i) \abawal*abanal) ~ W)
yabaas Ml m - Ra
=) 1 % {62e0l34%5) N\ (leseolBRR) ~ W12

Software Engineer

ARADd

Lid ieldenby ) 20p8, IFE(eidual) = & »
t{az3*d: \(a*s) = By »

(dvisealliel) 200N v *acl)

LINTA R S8 . V) NT50a0

AV Jeol) 45X fsoll LetzeV soll Jed0 SSSERNISOSIAD Blow
< ]

1e33\E = abdesi aal)

JLIENL = um el
ud\*llﬁ Jpl!
SRS . ey T
T Gl

X » . e Ne
At initnlavitiestd, tenlt = WY =
Y favitie I -
by Isvizie - N o

jkle.in/biases | @jonathanklein




jkle.in/biases ‘ @jonathanklein




iRty

J 0y) » AR

*¥) \abana v abanal) > w3
My =

1+100fRE0) = Wit =

1rd(eidusll =

{az3%d:x)) i2%s) = pv
ealliel) *2850 - fanll
LINTA N S8 . V)N -
. <011 12013) i3051e) Blow

]
103N = sbamel Jeald
JLEENL = um a0l
1am\abdesl = 03 faold
(<o) i
'




Sales Guy

Sells a feature that doesn't exist yet
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Engineering Manager
ROl is positive at < 6 weeks, thinks we can doitin 4
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Software Engineer
“Yeah, we can do that”
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Two weeks of development...
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Software Engineer
“Oh sh*t, we need 8 more weeks”
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Engineering Manager
“Let’s push forward, and hope we beat expectations”
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Software Engineer
“Okay, we'll cut some corners”
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SixX more weeks go by...
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CEO

“Who do we need to fire?”
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This could have been avoided

31



Deconstructing the Story



Sales Guy

Sells a feature that doesn't exist yet

jkle.in/biases ‘ @jonathanklein




Projection Bias

One thinks that others have the
same priority, attitude or belief that
one harbors oneself, even if this is

unlikely to be the case.
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Projection Bias Solution

One thinks that others have the
same priority, attitude or belief that
one harbors oneself, even if this is

unlikely to be the case.
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Projection Bias Solution

One thinks that others have the @ Empathy
same priority, attitude or belief that
one harbors oneself, even if this is

unlikely to be the case.

jkle.in/biases ‘ @jonathanklein



Projection Bias Solution

One thinks that others have the @ Empathy

(o)) ' lief th .
same priority, attitude or belief that o Have people switch roles
one harbors oneself, even if this is

unlikely to be the case.
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Engineering Manager
ROl is positive at < 6 weeks, thinks we can doitin 4
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Planning Fallacy

The tendency for people to
underestimate how long they will
need to complete a task, even when
they have experience of similar

tasks over-running
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Planning Fallacy Solution

The tendency for people to
underestimate how long they will
need to complete a task, even when
they have experience of similar

tasks over-running
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Planning Fallacy Solution

The tendency for people to & Prototyping
underestimate how long they will

need to complete a task, even when

they have experience of similar

tasks over-running
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Planning Fallacy Solution

The tendency for people to & Prototyping

underestimate how long they will . . .
@ Use information from similar

need to complete a task, even when
ventures

they have experience of similar

tasks over-running
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Planning Fallacy Solution

The tendency for people to & Prototyping

underestimate how long they will . . .
@ Use information from similar

need to complete a task, even when
ventures

they have experience of similar

tasks over-running & “Planning poker” exercise
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Planning Poker Cards
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Software Engineer
“Yeah, we can do that”
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Bandwagon Effect

The rate of uptake of beliefs, ideas,
fads and trends increases the more
that they have already been
adopted by others
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Bandwagon Effect Solution

The rate of uptake of beliefs, ideas,
fads and trends increases the more
that they have already been
adopted by others
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Bandwagon Effect Solution

The rate of uptake of beliefs, ideas, @ Make decisions asynchronously
fads and trends increases the more

that they have already been

adopted by others
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Bandwagon Effect Solution

The rate of uptake of beliefs, ideas, @ Make decisions asynchronously
fads and frends increases the more @ Ask for confidential feedback
that they have already been

adopted by others
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Bandwagon Effect Solution

The rate of uptake of beliefs, ideas, @ Make decisions asynchronously

| h
fads and trends increases the more & Ask for confidential feedback

that they have already been

adopted by others @ Don't prime the estimate
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Bandwagon Effect Solution

The rate of uptake of beliefs, ideas, @ Make decisions asynchronously

| h
fads and trends increases the more & Ask for confidential feedback

that they have already been

adopted by others @ Don't prime the estimate

@ “Planning poker” exercise
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Software Engineer
“Oh sh*t, we need 8 more weeks”
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Engineering Manager
“Let’s push forward, and hope we beat expectations”
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Sunk Cost Fallacy

A sunk cost is a retrospective (past)
cost that has already been incurred

and cannot be recovered
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Sunk Cost Fallacy Solution

A sunk cost is a retrospective (past)
cost that has already been incurred

and cannot be recovered
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Sunk Cost Fallacy Solution

A sunk cost is a retrospective (past) @ Do some math
cost that has already been incurred

and cannot be recovered
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Sunk Cost Fallacy Solution

A sunk cost is a retrospective (past) @ Do some math

cost that has already been incurred o .
y @ At every point in the project, the

and cannot be recovered ROI should still be positive

jkle.in/biases ‘ @jonathanklein



Return on Investment

ROI OVER TIME

break even
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Return on Investment

ROI OVER TIME

break even
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Return on Investment

ROI OVER TIME

break even

Project Complete
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Our Example

Estimated Development Time: 4 Weeks
Estimated Development Cost: $8000

Client Is Paying: $12,000
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Our Example

Estimated Development Time: 8 Weeks
Estimated Development Cost: $16,000

Client Is Paying: $12,000
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Software Engineer
“Okay, we'll cut some corners”
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Hyperbolic Discounting

Given two similar rewards, humans
show a preference for one that

arrives sooner rather than later.

Humans are said to discount the
value of the later reward, by a factor
that increases with the length of the
delay.
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Hyperbolic Discounting Solution

Given two similar rewards, humans
show a preference for one that

arrives sooner rather than later.

Humans are said to discount the
value of the later reward, by a factor
that increases with the length of the
delay.
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Hyperbolic Discounting Solution

Given two similar rewards, humans @ Deliberately stop and do an
show a preference for one that estimation exercise

arrives sooner rather than later.

Humans are said to discount the
value of the later reward, by a factor
that increases with the length of the
delay.
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Hyperbolic Discounting Solution

Given two similar rewards, humans @ Deliberately stop and do an
show a preference for one that estimation exercise

arrives sooner rather than later. T
@ Consider implications for future

Humans are said to discount the developers
value of the later reward, by a factor

that increases with the length of the

delay.
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The Stanford Marshmallow Experiment
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Experimental Outcomes

Researchers found that children who were able to wait longer for the preferred

rewards tended to have better life outcomes:

« SAT Scores
- Educational attainment

- Body Mass Index (BMI)
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CEO

“Who do we need to fire?”
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Fundamental Attribution Error

People's tendency to place an undue
emphasis on internal characteristics to
explain someone else's behavior in a given
situation, rather than considering external

factors.
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Fundamental Attribution Error

People's tendency to place an undue
emphasis on internal characteristics to
explain someone else's behavior in a given
situation, rather than considering external

factors.
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Solution

@ Blameless postmortems




Everyone had good intentions
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Our intuition is imperfect

N



Our intuition is imperfect

N



iRty

J 0y) » AR

*¥) \abana v abanal) > w3
My =

1+100fRE0) = Wit =

1rd(eidusll =

{az3%d:x)) i2%s) = pv
ealliel) *2850 - fanll
LINTA N S8 . V)N -
. <011 12013) i3051e) Blow

]
103N = sbamel Jeald
JLEENL = um a0l
1am\abdesl = 03 faold
(<o) i
'




Part 2: Real Studies
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Which is More Dangerous?
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Which is More Dangerous?

A disease that kills 1,286 people out of every 10,000
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Which is More Dangerous?

A disease that kills 1,286 people out of every 10,000

A disease that kills 24 .4 out of 100
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Which is More Dangerous?

A disease that kills 1,286 people out of every 10,000

A disease that kills 24 .4 out of 100
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Which is More Dangerous?
_ Most people say this

A disease that kills 1,6 people out of every 10,000

A disease that kills 24 .4 out of 100
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Which is More Dangerous?
_ Most people say this

A disease that kills 1,6 people out of every 10,000

A disease that kills 2 out of 100

T This is twice as bad
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Denominator Neglect
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We Can't Always Trust Our Intuition
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Dinner Plates
Soup/Salad bowls
Dessert plates
Cups

Saucers

Set A: 40 P1eces

8, all good condition
8, all good condition
8, all good condition
8, 2 broken

8, 7 broken

Set B: 24 Pieces

8, all good condition
8, all good condition
8, all good condition
None

None
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Dinner Plates
Soup/Salad bowls
Dessert plates
Cups

Saucers

Set A: 40 Pieces
8, all good condition
8, all good condition

\ 8, all good condition

8, 2 broken

8, 7 broken

Set B: 24 Pieces

8, all good condition

8, all good condition

8, all good condition

None

None
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Three Groups in the Experiment

1. Shown both sets together
2. Shown only set A

3. Shown only set B
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Group 1 - Joint Evaluation:
Set A: $32
Set B: $30
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Groups 2 and 3 - Single Evaluation:
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Groups 2 and 3 - Single Evaluation:
Set A: $23
Set B: $33
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Dinner Plates
Soup/Salad bowls
Dessert plates
Cups

Saucers

Set A: 40 Pieces
8, all good condition
8, all good condition

\ 8, all good condition

8, 2 broken

8, 7 broken

Set B: 24 Pieces

8, all good condition

8, all good condition

8, all good condition

None

None
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Manipulation
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Subscriptions to The Economist
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Subscriptions to The Economist

1. A web-only subscription for $59
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Subscriptions to The Economist

1. A web-only subscription for $59

2. A print-only subscription for $125
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Subscriptions to The Economist

1. A web-only subscription for $59
2. A print-only subscription for $125

3. A web + print subscription for $125
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Subscriptions to The Economist

1. A web-only subscription for $59 , Useless

2. A print-only subscription for $125

3. A web + print subscription for $125
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Subscriptions to The Economist

1. A web-only subscription for $59 16%
2. A print-only subscription for $125 0%

3. A web + print subscription for $125 84%
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Subscriptions to The Economist

1. A web-only subscription for $59
2. A-pant-only-subsernptiontor

3. A web + print subscription for $125
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Subscriptions to The Economist

1. A web-only subscription for $59 16% — 68%
2. A-pant-only-subsernptiontor

3. A web + print subscription for $125 84% — 32%
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Removing the middle option costs
$3400+ per 100 subscribers
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Based on 2013 circulation, this could

cost The Economist $53M
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What's the best way to sell a $3,000 suit?
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What's the best way to sell a $3,000 suit?
Put it next to a $10,000 suit
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Simple Pricing

All plans are standard with solid state drives (SSD).

Additional bandwidth transfer is only 2¢ per GB

$5/mo $10/mo $20/mo $4-0/mo $80/mo

Most Popular Plan

512MB mvemory 26B Memory 4GB Memory 8GB Memory

1 Core Processor 1GB Memory 2 Core Processor 2 Core Processor 4 Core Processor
20GB ssD Disk 1 Core Processor 40GB 55D Disk 60GB ssD Disk 80GB ssD Disk
1TB Transfer 30GB 55D Disk 3TB Transfer 4TB Transfer STB Transfer

2TB Transfer

SIGN UP SIGN UP SIGN UP SIGN UP




Pricing That Scales With You As You Grow.

No minimum contracts, no sign-up fees, no cancellation fees.

Xy
$129/MONTH 4
MO /MO /MO (650) 479-5574
HOBBY STARTUP BUSINESS ENTERPRISE
GET STARTED TODAY GET STARTED TODAY GET STARTED TODAY REQUEST DEMO
Up To 250 Subscribers Up To 1,000 Subscribers Up To 5,000 Subscribers Custom Subscriber Limit
2 Team Members 10 Team Members 25 Team Members Custom Team Member Limit
Email Support Phone Support Account Rep Support CEO's Phone Number Support
Email Notifications Email, SMS, Webhook Notifications Email, SMS, Webhook Notifications Email, SMS, Webhook Notifications
2 Public Metrics 10 Public Metrics 25 Public Metrics Custom Public Metrics Limit
Custom CSS Custom CSS/HTML/JS Individual Viewer Credentials
Component Subscriptions Custom Privacy Features
Secured Custom CNAME (SSL) Multiple Page Deployment

SAML & LDAP Support



Pricing Guide

Slack is free to use for as long as you want and with an
unlimited number of people.

Sign up for Free

Lite Standard Plus Enterprise

O 567 512 ELEE

no limits on users / time per user / month per user / month per user / month
when paid annually when paid annually when paid annually

Available Today

10,000 message Fully searchable Fully searchable Fully searchable
searchable archive archive with unlimited archive with unlimited archive with unlimited
messages messages messages

5 external integrations



Pricing Guide

Slack is free to use for as long as you want and with an
unlimited number of people.

Sign up for Free

Lite Standard Plus Enterprise

O 567 512 ELEE

no limits on users / time per user / month per user / month per user / month
when paid annually when paid annually when paid annually

Available Today

10,000 message Fully searchable Fully searchable Fully searchable
searchable archive archive with unlimited archive with unlimited archive with unlimited
messages messages messages

5 external integrations




Revisiting the Sunk Cost Fallacy
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It Preys on Loss Aversion
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Another Experiment
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Another Experiment

KI8sE="

Most people choose this
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[.ower the Price

KI8sE="

Freel
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[.ower the Price

KI8sE="

Freel

Most people choose this
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We need a frameworKk for decision making
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Bayesian Reasoning



Bayes' Theorem

P(B| A)P(A)

P(A|B) = bB)
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1. Anchor your judgement of the probability of an
outcome on a plausible base rate
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2. Question the importance and relevancy
of your evidence
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Engineering Manager
ROl is positive at < 6 weeks, thinks we can doitin 4
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“What is the base rate for estimation accuracy?”
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"Why is this situation different?”
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Will |
succeed

with my startup?

= =

of all new products
succeed.

ore sources on fnf.ve
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Startup Entrepreneur Success Rate
THE FIRST-TIMER
18%

"Ten Burning Questions...”



of all new products
succeed.

+ more sources on fnf.vc
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+ more sour

Startup Entrepreneur Success Rate
THE FIRST-TIMER
18%

THE REPEAT PLAYER

20%
THE VETERAN

30%

i
2
S
g
=
@
>
r
3
c
=)
&
=
&
%
g
c
©
=
©
:
o
£
S
£
x
c



20%
THE VETERAN

30%

THE WISDOM

o
| —
o
0
—_—
T
s
| —
(1]
-
v
: S
E
)
(4]
——
(2]
=

ok
-
5
(aa]
4
[«}]
T
o
a
[}
(&
.
o

So keep doing your startup.




To make rational decisions, you must understand
the base rate
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You must also objectively evaluate the evidence
for departing from the base rate
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Two Principles: Dramatically better decisions
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