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This is an overview of the book

"“A few years ago, | began developing a new MBA course and scoured cyberspace looking for
seminal works related to the topic. What | found was a void between academic treatises on the
scientific method and popular business books promising to reveal the secrets of blue-chip
consulting firms. Nothing hit my target until | discovered Professor Chevallier who clearly had a
passion for the topic. He hit an insightful ‘sweet spot,” combining the conceptual rigor of an
academician with the practical perspective of a former consultant. | have adopted many of
Professor Chevallier's ideas and methods, embedding them into my course and into my personal

L] L] L] L] . .
St t I I I k problem-solving toolkit.”
ra e g].C ]. n ]. ng ]. n KEN HOMA, Distinguished Teaching Professor, McDonough School of Business, Georgetown University

“Although there are already excellent books on decision making, this book addresses problem
. solving in a very pragmatic approach. Dr. Chevallier carefully reviews the current literature in
C Om leX P I‘Oblem S OlVl I]. problem solving and decision-making, and provides evidence-based practical solutions to complex
p g problems. The techniques and tips provided can be used in a broad variety of settings, and will be
useful to academics as well as professionals interested in complex problem solving.”
FRANCOIS MODAVE, Associate Professor of Biomedical Informatics and Director of the mHealth Lab,

A R N A U D C H E VA L L I E R Department of Health Outcomes & Policy, College of Medicine, University of Florida

Facing an unfamiliar, challenging situation, what should you do? Whether you are a student
or a working professional, improving how you solve complex problems can result in critical
improvements in your life. Strategic Thinking in Complex Problem Solving provides a general
framework and the necessary tools to help you do so.

Based on his groundbreaking course at Rice University, engineer and former strategy
consultant Arnaud Chevallier provides practical ways to develop problem solving skills,
such as investigating complex questions with issue maps, using logic to promote creativity,
leveraging analogical thinking to approach unfamiliar problems, and managing diverse
groups to foster innovation.

Strategic Thinking in Complex Problem Solving breaks down the resolution process into
a series of steps. For each of these four steps—the what, why, how, and do—this book
explains techniques that promote success and demonstrates how to apply them on a case
study and in additional examples. The featured case study guides you through the resolution
process, illustrates how these concepts apply, and creates a concrete image to facilitate
recollection.

Strategic Thinking in Complex Problem Solving is a tool kit that integrates theoretical
and empirical evidence from many disciplines and explains it in accessible terms. As the
book guides you through the various stages of solving complex problems, it also provides
templates to help you easily apply these approaches to your own personal projects.

ARNAUD CHEVALLIER researches tools to help people solve complex, ill-defined
problems. He is an associate vice provost at Rice University, where he teaches in the
engineering school.
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Let’s define a problem as a gap between where you are
and where you want to be

Copyright © Arnaud Chevallier 2008-2017. All rights reserved 3147



| Go to work

Solve work problems

Solve work problems




Of all problem types, let’s focus on complex, ill-
defined, non-immediate (CIDNI) ones

Non immediate

How much fuel
should we put in
Complex United’s 777 going
from Paris to
Houston today!?

How many golf balls
fit in 2 20x40x10cm
box?

1l defined
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Even then, we face CIDNI problems of various
scales

Global

Organizational

Personal

e ——
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To solve CIDNI problems, you need both depth and
breadth of knowledge; this course is about the latter

|deal problem solver
= generalist + specialist
is T shaped”

Be a generalist:

Strategic
[ Breadth J Think fw g
D
Be a specialist: e
P
t
h
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Here, you'll acquire an approach and some
tools to develop your generalist skills

Approach:

Tools:

e ——
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Following a four-step approach can help your
strategic thinking skills

|. Frame the 2. Diagnose the 3. Find 4. Implement
solutions solution

..
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Start with framing your problem

|. Frame the
problem

. r-' ———
J ‘ * .

..
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Framing the problem requires identifying the key question
that encompasses all the other relevant questions

"\ _
_/

e

/7
L’ /

Key
question

— X
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You must identify a correct key question

22T w.,..

e e

LY
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So let’s work it out with a real case

A friend calls you, hysteric:*l came home a few
minutes ago and my dog, Harry, is gone! ’ Q

“l left my house at noon, and when | came back,
around 4pm, he was missing. Our house has a

backyard with a doggy door in between. \ ’ : “
-~ \ et
)

“That’s really strange: he hasn’t escaped in
months—ever since we fixed the gate, he can’t.

( *‘0
“Also, | fired the housekeeper this morning for poor performance. She
blamed Harry! She said he sheds too much, and she was really upset. She

said we would regret it. I'm sure she’s kidnapped him.

“He has no collar; how are we going to find him? Also the yard crew came
today to mow the lawn.

“Anyway, you're the master problem solver. Help!”
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First, frame your problem by identifying what you

want to do
HOW . HOW DO:
WHY DO:
In scope > < Out of scope
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Also, define your project’s logistics

May

Time: Money:

Other resources:

5 %

Copyright © Arnaud Chevallier 2008-2017. All rights reserved 15147




Capture that information in a WHAT card (as in,
what you want to do in your project)

Project name:

Specific goals: Out of scope:
(what you are (what you are
going to do) not going to do)
Sponsor(s): Other key
stakeholders:
Time table: Actions Needed |Cumulative
time time

1. Frame the problem (define the what)

2. Diagnose the problem (find the why)
Define the diagnostic key question and identify possible causes
Collect the diagnostic evidence, analyze, & draw conclusions
3. ldentify solutions (find the how)

Define the solution key question and identify possible solutions

Collect evidence, analyze, and decide which solution(s) to implement

4. Implement (do)

Resources:
Possible Mitigation
problems: actions:

e ——
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Now that you've identified what problem to solve,
you need to understand why you have it

-
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To uncover the root causes of the problem, use a
key question with a why root

Why
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To get to the diagnosis question, use an
introductory flow: a situation and complication

Situation:

-

EN
Complication: . " |
o

Diagnhostic key
question:
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Capture this information in a diagnostic definition
card—i.e.,a WHY card

Situation:

Complication:

Diagnostic key Why is Harry, the dog, missing [from my friend’s house where he was left
question: unattended for 4 hours]?

Decision
makers:

Other
stakeholders:

Goals and
logistics:

Voluntarily left-
out answers:

e ——
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Next, build a WHY issue map (or diagnhostic map): a graphical
breakdown of your problem space;issue maps have four basic rules

diagnostic maps
I why

solution maps

how
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To build a map, break your diagnosis question into
parts

WHY

-
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Further map out the problem space by exploring
all possibilities

someone is keeping
stuck

he, alone, got stuck

roaming

e ——
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Force yourself to think about all possible
scenarios. That will require some effort

0 prevent us

someane is keeping

stuck. to enable us

to neither enable us to nor
prevent us from
he, alone, got stuck
i1 street
2 park
. public : the nearby school
roaming another public place

another public place

private

else

housekeeper

someone

a neighbor

the palice

an animal shelter
a pet association
a vet office

someone else

a kid

someone else

they like him
they don't like him/us



| Because the is keeping him
JAEC PRSVRIE U £ et T cK Hypothesis |: Harry is missing because the
housekeeper is holding him hostage

3ecause the person who is

ceeping him does so | eceme S, | ?
rom getting him back | inghimtopre-  © 5 — Hypothesis 2: Harry is missing because
Natidlud od | someone other than the housekeeper

is holding him hostage

3ecause the person who is

ceeping him does so ° Hypothesis 3: Harry is missing because

o get him back someone is keeping him to enable us
to get him back

3ecause the person who is Because has found Harry and

ceeping him does so o Wants to keep him Hypothesis 4: Harry is missing because

- Because has found Harry | someone is keeping him to neither
etting him back RN PRIEY 0 Saep 0 enable us to nor prevent us from

getting him back

e is roaming in
e is roaming in
Because he is roaming
e is roaming in | in ) Hypothesis 5: Harry is missing because
| Because he s roaming in | he is roaming or stuck (but without

the active participation of anyone; i.e. no-

\ one is keeping him)




Hypothesis |: Harry is missing because the
housekeeper is holding him hostage

Hypothesis 2: Harry is missing because
someone other than the housekeeper
is holding him hostage

Hypothesis 3: Harry is missing because
someone is keeping him to enable us
to get him back

Hypothesis 4: Harry is missing because
someone is keeping him to neither
enable us to nor prevent us from
getting him back

Hypothesis 5: Harry is missing because
he is roaming or stuck (but without
the active participation of anyone; i.e. no-
one is keeping him)




Then, look for evidence—i.e., information that
you'll use to test your hypotheses

Inspect the location: Talk with neighbor:

Talk with friend:

Talk with lawn crew
Supervisor:

e ——
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You may re-organize your evidence to help you gain some
understanding, perhaps in a timeline, scenario, or map of the events

- — — —  Street — — —
: _ Sidewalk
~ Front yard
()
House
Back yard
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Also, consider using argument mapping to test whether

claims are effectively supported by evidence and logic

Hypothesis 1: Harry is missing

because the housekeeper is
holding him hostage

Copyright © Arnaud Chevallier 2008-2017. All rights reserved
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Then decide if the evidence contrary to each
hypothesis is sufficient to discard it

0O AV WOl aAaVve
7 1, C Yy ! L ® - ¢ <

Hypothesis 1: Harry is missing  ff frewmdiil 115 to escape and then the house-
because the housekeeper is || 1 P

holding him hostage ‘ N " o] ’ keeper would have had to see
; " | S him in the street, recognize him,
pick him up and take him hostage.
4* | That seems too unlikely, there-
W®. fore we discard it at this time
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Hypothesis 1: Harry is missing 1 m.. ® , il Ao Th IS WI I I Iead

first to escaps and then
: o\ — the housekeaper would
because the housekeeper is B e had © see him

holding him hostage z“m:'f-,;"’,,ﬁh" | yOu to identify a’

wa unlikely, therefore
we discard ke at this dme

S subset of root

this scenario requires first

Hypothesis 2: Harry is missing ] for l-hdl:rytp e:.pebefore.
because someone other than the  rewsteresnaid
housekeeper is holding him hostage ﬁ:more“tnmplm;m x Cau Se S to

mm |, therefore we
it at this tme

focus on ...

and sufficent conditions

e are met and the body of
Hypothesis 3: Harry is missing "‘l becase.. S Sl oo
bacause someone is keeping himto " m'| Tharefors wa accept it
enahle us to get him back as 2 possibility at this

I ... if you decide
that these are
sufficiently

Synthesis: All necessary and
sufidem condidons are met

Hypothesis 4: Harry is missing

because someane is keeping him to \ = PRl - d . .

. = 't contradict this -
neither enable us to nor prevent us : “:1-:: Therefore we Iagn OStI C ’
from getting him back mni.saposbiﬁwa

youre ready to
move to looking

Hypothesis 5: Harry is missing e mm.m"z,,wm:e, fo r SO I utl O n S
because he is roaming or stuck (but J : :;d:n;bodrofev::n :

without the active participation of B hypothests, Therelore we

anyone; i.e. no-one is keeping him) :::nl:uapossblnqu

311747




Now that you know why you have your problem,
you can search, evaluate, and select solutions

ﬁ

-
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Start by defining your solution problem, using a
HOW card

Situation:

Complication:

Solution key How can we get Harry (the dog) back, knowing that no one
qQUEStION: is preventing us from recovering him?

Decision
makers:

Other
stakeholders:

Goals and
logistics:

Voluntarily left-
out answers:

e ——
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To identify possible solutions, develop a
HOW map

finding him -
finding whom
+
bringing him
enab“ng - announcements v
to find us |
other means '
smells
enabling him - hears -
sees

e ——
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K’ H1: Driving/riding/
e walking around—
' either aurselves or

having others do it—
is a worthwhile effort
to get Harry back

clectronic @ @

 enabling persons to find

using

 enabling persans t find & - —\
M y enabling persons
!

using

H3: Finding whom found Harry is a
worthwhile effort to get Harry back

H2: Locating Harry's chip is a worthwhile

effort to get Harry back

i By ﬂ|:ost:lng announcements
| e / H4: Posting announcements in
“““““““““““““““““ - the neighborhood is a worthwhile -
o ——————————————- ~ effort to get Harry back
i By posting announcements (@ |

N S H5: Posting virtual announce-
~ ments online is a worthwhile
effart to get Harry back

| By enabling persons to ...o I'

. _find us by

H6: Asking people to contact us is a
worthwhile effort to get Harry back

find us by )
by them s

get Harry back

HB: Enabling Harry to come back
- by himself is a worthwhile effort

to get Harry back




. identify attributes to evaluate the alternatives
and decide which to pursue

Ranking

Weight

H\: Searching the 2
neighborhood

Hs: Informing people
likely to know about I
missing animals

Ha4: Posting virtual
announcements

Hs: Checking
announcements

He: Enabling Harry to
come back on his own

w U1 A
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“All” that’s left is to execute your solution

-
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Implementing a solution requires, at the very least,
to ‘sell’ it...

“Here is what we need to
do, and here is why...”
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This requires persuasion skills, which goes beyond
making an argument based on logic alone

Logos: Ethos:

(e.g.“We, at Harvard, ...”)

(e.g. /
“Sales data show that '
we've increased our

profitability despite the

challenging economic
environment.”)

—— Pathos:

(e.g.“Let me
tell you about Jose, a six-
year old with terminal
cancer...”’

e ——
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... and sometimes to actually manage the
implementation yourself

“...s0,please do X and I'll do Y”
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Also integral to implementation is evaluating your
solution and course-correcting as you progress

As sailors, follow

a general strategy
Le parcours du Vendée Globe

# Les Sablesd'Olonne

i"'_f"m ;‘:,“{:“‘: 3 Samedi .10 novembre
o u AFRIQUE
ot .

N TN ¢

% §
AMERIQUE

DU N\ ©
SUD e

ANTARCTIQUE

‘i

o — ¢ AustraLE

Parcours

oo orte g goces c ... butadaptitto
Integrate new
developments

-~~~
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You also need to actively manage biases—yours
and others’—along the entire process

Overconfidence:
Anchoring:

Hindsight:

Confirmation
trap:

+ insensitivity to base rates, insensitivity to
sample size, retrievability, ...
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And when you're done, celebrate!
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Using a multistep approach to solve complex
problems is not new ...

|. Frame the 2. Diagnose the 3. Find 4. Implement
solutions solution

..
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... but Strategic provides actual tools and ideas to
help you follow the process

|. Frame the 2. Diagnose the 3. Find 4. Implement
| problem el solutions waddririca solution
WHY (2 HOW ___/ DO i

Purpose Situation: ... Situation: ...
Initial definition Complication: ... Complication: ...
Deadlines Key question: ... Key question: ...

ﬁ
3
-~

a
]t
Ijipaligmaaagiiii
b B R
11023
T
o
!
d
(o
dgipiiaianmiijapniagl
digiiigiginiiaagan;
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In summary, think of problem solving as a broad process,
and consciously improve your strategic thinking

( Breadth )

generalist

ST

powerful-problem-solving.com

Strategic Thinking Strategic Thinking in
Complex Problem Solving

acd@rice.edu

ARNAUD CHEVALLIER
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