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Fast	and	Slow	Thinking

• Our	decision	making	is	frequently	irraHonal	and	
surprising		

• RaHonal	behaviour	can	be	described	as	objecHve	and	
logical,	while	irraHonal	behaviour	is	more	subjecHve	
and	biased	

• Psychological	bias:	psychological	factors	affect	our	
decision	making	in	consistent	and	predictable	ways	

• Our	errors	are	systemaHc	and	reliable	(Ariely,	2008)

Fast	and	Slow	Thinking

• Thinking	fast	(System	1)	refers	to	decision	making	that	
operates	quickly,	with	liVle	effort	and	less	control	

• Thinking	slow	(System	2)	refers	to	decision	making	
that	operates	more	slowly,	with	more	effort	and	more	
deliberate	control		

• Both	systems	are	useful	—	they	complement	each	
other	depending	on	the	situaHon	(Kahneman,	2011)



Judging	Under	Uncertainty
• Our	decisions	can	only	be	opHmal	if	we	have	full	
knowledge	of	all	relevant	alternaHves,	including	their	
consequences	and	probabiliHes,	and	only	if	the	the	world	is	
predictable	(Simon,	1979)	

• Using	heurisHcs	(thinking	fast—System	1)	can	be	more	
pracHcal	than	using	raHonal	models	(thinking	slow—
System	2)	(Gigerenzer	&	Goldstein,	1996)	

• Although	System	1	allows	us	to	make	decisions	quickly	and	
efficiently	through	intuiHve	judgments	and	heurisHcs,	the	
disadvantage	is	that	biases	and	irrelevant	informaHon	oaen	
sway	our	judgments	and	can	lead	to	irraHonal	decisions

HeurisHcs

• Heuris>c:	a	strategy	that	uses	only	a	subset	of	
informaHon	available,	with	the	goal	of	making	
decisions	more	quickly,	frugally,	and/or	accurately	than	
more	complex	methods	(Gigerenzer	&	Gaissmaier,	
2011)	

• Most	of	the	Hme	heurisHcs	allow	us	to	make	good	
judgments,	but	under	some	condiHons	they	lead	to	
make	predictable	errors

“Steve	is	very	shy	and	withdrawn,	invariably	helpful,	
but	with	li6le	interest	in	people,	or	in	the	world	of	

reality.	A	meek	and	<dy	soul,	he	has	a	need	for	order	
and	structure,	and	a	passion	for	detail.”

Tversky	&	Kahneman	(1974)

Do	you	think	Steve	is	more	likely	to	be	a	
librarian	or	a	farmer?



The	RepresentaHveness	HeurisHc
• ProbabiliHes	that	reflect	the	state	of	the	world	are	
known	as	base	rate	frequencies,	or	prior	probabili>es	

• The	representa>veness	heuris>c	is	a	mental	shortcut	
that	is	used	to	esHmate	the	likelihood	of	an	event	
based	on	how	closely	it	matches	or	represents	related	
examples	or	stereotypes	that	come	to	mind	
(Kahneman	&	Tversky,	1973)	

• RepresentaHve	informaHon	does	not	change	the	base	
rate	probabiliHes,	but	causes	people	to	focus	on	
similarity	to	stereotypes

“Linda	is	31	years	old,	single,	outspoken,	and	very	bright.	She	
majored	in	philosophy.	As	a	student,	she	was	deeply	

concerned	with	issues	of	discrimina<on	and	social	jus<ce,	
and	also	par<cipated	in	an<nuclear	demonstra<ons”

Tversky	&	Kahneman	(1974)

Which	of	the	following	is	a	more	probable	
descrip<on	of	Linda?	

(A)	Linda	is	a	bank	teller.	
(B)	Linda	is	a	bank	teller	and	is	ac<ve	in	the	
feminist	movement



The	conjunc>on	fallacy—the	false	assump<on	that	
a	combina<on	of	condi<ons	is	more	likely	than	

either	condi<on	by	itself	

Because	feminist	bank	tellers	are	a	subset	of	bank	
tellers,	it	is	aways	more	likely	that	someone	is	a	

bank	teller	than	a	feminist	bank	teller

Hamill	et	al.	(1980)

We	are	wrong	about	what	to	afraid	of	—people	
are	more	fearful	of	sta<s<cally	improbable	
dangers	than	of	more	common	dangers

Ropeik	&	Holmes	(2003)



Within	each	pair,	which	cause	of	death	do	you	consider	
to	be	more	likely	for	people	in	North	America?

The	Availability	HeurisHc
• The	availability	heuris>c—describes	how	when	people	
esHmate	the	frequency	of	an	event,	they	base	those	
esHmaHons	on	how	easily	examples	of	the	event	come	to	
mind	(Tversky	&	Kahneman,	1973)	

• Events	that	are	more	easily	remembered	are	judged	as	
being	more	probable	than	events	that	are	less	easily	
remembered	

• Usually	the	ease	of	thinking	of	examples	is	a	useful		
heurisHc	for	judging	the	frequency	or	probability	of	an	
event	because	frequently	occurring	events	are	easier	to	
recall	than	uncommon	ones

Which	is	more	common	is	the	English	
dic<onary,	words	that	begin	with	the	le6er	“R”	

or	words	in	which	“R”	is	the	third	le6er?

Tversky	&	Kahneman	(1973)



The	Availability	HeurisHc

• A	survey	of	married	couples	found	that	the	total	
reported	house-cleaning	effort	added	up	to	more	than	
100%	(Ross	&	Sicoly,	1979)	

• When	parHcipants	were	asked	to	esHmate	whether	
there	more	more	males	or	females	in	the	list	they	had	
heard,	their	answer	was	influenced	by	which	famous	
list	they	had	heard	(McKelvie,	1997)

Schwarz	et	al.	(1991)

The	Availability	HeurisHc

• Course	evaluaHons	were	higher	among	students	who	
were	asked	to	list	10	ways	that	the	course	could	be	
improved	than	among	students	who	were	asked	to	list	
just	2	ways	it	could	be	improved	(Fox,	2006)	

• Facebook	users	who	spend	a	significant	amount	of	
Hme	using	it	tend	to	believe	that	other	people	are	
happier	and	have	beVer	lives	than	they	do	(Chou	&	
Edge,	2012)	



Availability	Heuris<c	and	Representa<veness	Heuris<c

“A	town	is	served	by	two	hospitals.	In	the	larger	hospital	
about	45	babies	are	born	each	day,	and	in	the	smaller	
hospital	about	15	babies	are	born	each	day.	As	you	
know,	about	50%	of	all	babies	are	boys.	However,	the	
exact	percentage	varies	from	day	to	day.	Some<mes	it	
may	be	higher	than	50%,	some<mes	lower.	For	a	period	
of	1	year,	each	hospital	recorded	the	days	on	which	
more	than	60%	of	the	babies	were	born	boys.”

Which	hospital	do	you	think	recorded	more	of	such	days?		
(A)	The	larger	hospital	
(B)	The	smaller	hospital		
(C)	About	the	same	(i.e.,	within	5%	of	each	other)

Kahneman	&	Tversky	(1972)



Sample	Size	and	Chance

• The	law	of	sample	size:	smaller	sample	sizes	produce	
more	variance	

• Most	people	understand	that	larger	sample	sizes	are	
more	valid,	but	they	fail	to	apply	this	knowledge	
(Kahneman,	2011)

When	a	coin	is	tossed	for	heads	(H)	or	tails	(T),	which	of	
the	following	sequences	is	more	likely?

Kahneman	&	Tversky	(1972)

(B)		H—H—H—H—T—T—T—T

(A)		H—T—H—T—T—H—H—T

The	gambler’s	fallacy	describes	the	erroneous	reasoning	that	
past	events	in	a	sequence	affect	the	likelihood	of	future	events

The	hot	hand	effect	refers	to	a	belief	that	a	certain	
course	of	events	will	con<nue



Gilovich	et	al.	(1985)

Anchoring	and	Adjustment

• The	anchoring	heuris>c	refers	to	how	different	starHng	
points	produce	different	esHmates	or	decisions,	by	
which	people	adjust	their	evaluaHons	of	things	by	
means	of	certain	reference	points	called	end	anchors

Wansick	et	al.	(1998)



Wansick	et	al.	(1998)

Wansick	et	al.	(1998)

Ariely	(2008)



IntuiHve	Thinking	
• Some	decisions	demand	conscious,	deliberate	thought
—thinking	slow	rather	than	thinking	fast	

• But	even	in	such	instances,	conscious	thought	does	not	
always	lead	to	sound	choices	

• Our	aVenHon	is	limited,	so	we	can	only	consider	a	few	
factors	at	a	Hme,	and	informaHon	overload	may	lead	
poorer	decisions	if	the	wrong	factors	are	emphasized	

• Research	has	shown	that	unconscious	thought	can	be	
useful	for	complex	decisions	that	involve	mulHple	
factors	(e.g.,	buying	a	car,	renHng	an	apartment)

IntuiHve	Thinking	

• In	a	process	called	the	delibera>on-without-aHen>on	
effect,	you	consciously	make	a	decision,	but	
unconscious	processes	helped	to	reach	it	

• In	many	cases,	deliberaHon	without	aVenHon	can	help	
lead	to	beVer	decisions

Djikerhuis	et	al.	(2006)



IntuiHve	Thinking	
• ParHcipants	who	deliberated	about	their	choice	
subsequently	reported	being	less	happy	with	their	choices	
and	even	less	likely	to	keep	the	posters	on	their	dorm	room	
walls	(Wilson	et	al.,	1993)	

• Less-is-more	effects	refer	to	situaHons	where	too	much		
informaHon,	computaHon,	or	Hme	devoted	to	a	problem	
may	lead	to	less	accurate,	sensible,	or	saHsfying	decisions	

• When	faced	with	more	opHons,	people	who	try	to	maximize	
their	decisions	to	achieve	the	“best”	possible	outcome,	
relaHve	to	those	who	chose	what’s	“good	enough”,	tend	to	
be	less	saHsfied	and	more	regrepul	(Schwartz	et	al.,	2002)

RecogniHon-Based	HeurisHcs

• The	recogni>on	heuris>c	states	that	people	who	are	
presented	with	two	alternaHves	place	higher	value	on	
the	one	they	recognize	versus	the	one	that	is	novel	

• In	a	peanut-buVer	taste	test,	people	favoured	their	
familiar	brand	even	when	it	was	labeled	as	lower-
quality	product	(Hoyer	&	Brown,	1990)	

• People	prefer	things	that	are	familiar,	and	novel	
opHons	can	be	made	familiar	through	mere	repeated	
exposure	(Zajonc,	1968)

RecogniHon-Based	HeurisHcs

•When	all	alternaHve	are	familiar,	the	fluency	heuris>c	
states	that	people	assign	higher	value	to	the	opHon	
that	is	recognized	first,	that	is,	more	quickly	and	easily	

• Repeated	exposure	to	an	item	or	claim	allows	you	to	
recognize	it	faster,	which	is	known	as	fluency	(Jacoby	&	
Dallas,	1981)	

• And	increased	fluency	can	increase	the	perceived	truth	
of	repeated	claims	of	fame	of	name	(Jacoby	et	al.,	
1989)



Jacoby	et	al.	(1989)

Decision	Making

• Decision	making:	selecHng	a	course	of	acHon	from	
mulHple	opHons	or	alternaHves		

• Expected	u>lity	theory	is	based	on	the	assumpHon	
that	people	are	basically	raHonal,	so	if	they	have	all	the	
relevant	informaHon,	they	will	make	a	decision	that	
results	in	the	maximum	expected	uHlity		

• The	idea	is	that	we	try	to	maximize	posi>ve	u>lity	and	
minimize	nega>ve	u>lity

Which	of	the	following	bets	would	you	choose?	

(A)		A	5%	chance	of	earning	$1000	
(B)		A	95%	chance	of	earning	$100



Decision	Making

• According	to	ra>onal	choice	theory,	we	make	
decisions	by	comparing	the	expected	value	of	our	
opHons		

• The	raHonal	models	that	help	us	calculate	these	
choices	are	called	normaHve		

• Norma>ve	theories	are	based	on	raHonal,	logical,	and	
mathemaHcal	calculaHons	to	compare	decision	
opHons,	explaining	how	decisions	should	be	made	in	
order	to	maximize	uHlity	and	rewards	

Denes-Raj	&	Epstein	(1994)

Decision	Making
• Descrip>ve	theories	are	concerned	with	how	we	actually	
make	decisions,	describing	beliefs	and	preferences	as	they	
are,	not	as	they	should	be	

• Decision	making	in	everyday	life	deviates	from	normaHve	
analysis	for	two	main	reasons:	

• OpHons	are	ambiguous,	or	open	to	more	than	one	
interpretaHon	(Hsu	et	al.,	2005)	

• Even	if	likelihoods	were	well	defined,	value	(uHlity)	is	
subjecHve—concept	of	subjec>ve	value	is	the	noHon	
that	uHlity	is	not	objecHve	but	dependent	on	the	decision	
maker	and	context



Which	of	the	following	op<ons	would	you	choose?	

(A)		A	sure	loss	of	$750	
(B)		A	75%	chance	of	losing	$1000	and	a	25%	
chance	of	losing	nothing

Kahneman	(2011)

Prospect	theory

Kermer	et	al.	(2006)



Framing	Effects

• Framing	effects:	decisions	are	influenced	by	how	the	
choices	are	presented	(Tversky	&	Kahneman,	1981)	

• We	tend	to	choose	opHons	that	demonstrate	risk	
aversion	when	were	are	faced	with	the	possibility	of	
potenHal	gains	

• And	we	tend	to	choose	opHons	that	demonstrate	risk	
seeking	when	are	faced	with	opHons	involving	
potenHal	losses

Tversky	&	Kahneman	(1981)

Tversky	&	Kahneman	(1981)



Tversky	&	Kahneman	(1981)

Zikmund-Fisher	et	al.	(2006)

Zikmund-Fisher	et	al.	(2006)



Status	Quo	Bias

• The	status	quo	bias	is	a	preference	for	the	current	
state	of	affairs	

• The	endowment	effect	is	a	type	of	status	quo	bias—it	
is	the	tendency	to	overvalue	what	you	have,	and	it	is	
commonly	seen	in	the	real	estate	market	

Lerner	et	al.	(2004)



The	Sunk	Cost	Effect

• The	sunk	cost	effect	is	a	maladapHve	behaviour,	the	
greater	tendency	to	conHnue	an	endeavour	once	an	
investment	in	money,	effort,	or	Hme	has	been	made	
(Arkes	&	Ayton,	1999)

Tversky	&	Shafir	(1992)

Tversky	&	Shafir	(1992)



Damage	to	the	prefrontal	cortex	(PFC)	
impairs	the	ability	to	make	good	decisions

Bechara	et	al.	(1997)

Bechara	et	al.	(1997)


