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20	lectures	on	algorithmic	game	theory.

Imagine	that	it	is	a	soldier	placed	on	a	defensive	line.	Tomorrow	will	be	a	great	battle.	There	are	two	possible	results	of	the	battle	(victory	or	defeat),	and	two	possible	results	for	you	(survive	or	die).	Clearly,	its	preference	is	to	survive.	If	your	line	is	violated,	you	will	die.	However,	even	if	the	defensive	line	holds,	you	can	die	in	battle.	It	seems	that	your
best	option	is	to	escape.	But	if	you	do	so,	those	who	stay	for	the	tremos	and	fight	can	die.	You	know	that	everyone	else	in	the	defensive	line	is	thinking	about	the	same	thing.	If	you	decide	to	stay	and	cooperate,	but	everyone	else	escapes,	certainly	die.	This	problem	has	plagued	military	strategists	since	the	UNCIO	of	War.	That	is	why	there	is	usually	a
new	condition	entry	into	the	equation	-	if	you	escape	or	defect,	you	will	be	shot	like	a	traitor.	Therefore,	the	best	chance	you	have	to	survive	is	to	keep	your	position	on	the	line	and	fight	for	the	victory.	How	does	this	relate	to	game	theory?	Game	theory	is	not	studying	how	to	win	a	chess	game	or	how	to	create	a	RPG	game	scene.	Often,	game	theory
does	not	even	relate	remotely	to	what	you	would	consider	to	be	a	game.	In	its	most	basic,	the	theory	of	games	is	the	study	of	how	people,	companies,	or	nation	(referred	to	as	agents	or	players)	determine	strategies	in	different	situations	in	the	face	of	actual	strategies	activated	by	other	agents	or	players.	Game	theory	assumes	that	agents	make
rational	decisions	at	all	times.	There	is	some	failure	in	this	assumption:	what	goes	on	to	the	irrational	behavior	by	the	majority	of	society	(a	watery	of	nuclear	weapons,	for	example)	is	considered	quite	rational	by	the	patterns	of	game	theory.	However,	even	when	the	game	of	the	theory	of	the	game	produces	counter	-intact	results,	it	still	produces
amazing	insights	on	human	nature.	For	example,	members	of	society	only	cooperate	with	each	other	because	of	material	gain,	or	is	there	more	for	him?	Him?Help	any	needy	if	you	hurt	you	in	the	long	run?	To	learn	why	a	rational	person	must	behave	egomously,	continue	for	the	next	section.	Teacher:	Aaron	Roth	Tas:	Joseph	Goodman,	Jialin	Wang,
William	Wang	Title:	Thursday	/	Thursday	3:	00-4:	30	room:	DRLB	A8	GENERAL	VISION:	In	this	course,	we	will	have	a	algorne	perspective	on	The	problems	in	the	theory	of	the	game.	Let's	consider	questions	such	as:	How	should	an	auction	for	scarce	goods	be	structured	if	the	seller	wants	to	maximize	your	recipe?	What	bad	the	tremus	will	be	spoiled
if	drivers	each	self	-tasting	attempt	to	minimize	their	time	of	commutation	by	comparing	with	if	a	benevolent	dictator	directs	the	tremus?	How	can	couples	be	paired	so	that	no	couple	want	to	exchange	partners	in	retrospective?	How	can	we	find	renal	cebian	cycle	cycles	to	encourage	people	to	participate	in	the	exchange	without	using	money?	How
can	we	encourage	men	from	time	to	lying	on	Susana	and	Rain?	How	can	we	define	any	prices	for	all	goods	to	be	sold,	and	everyone	receives	their	favorite	good?	Pron	©	-Requisites:	This	will	be	a	course	of	mathematically	rigorous	theory	for	students	of	advanced	graduation.	Students	must	have	taken,	or	simultaneously	taking	a	course	in	algorithms
(such	as	Cis	320),	to	be	mathematically	mature,	and	to	be	familiar	with	the	Big-O	notary.	The	course	prevails	in	the	theory	of	the	game	is,	but	it	is	not	necessary.	Everything	will	be	presented	from	the	first	principles.	Objectives	and	Graduation:	The	objective	of	this	course	is	to	give	students	a	rigorous	introduction	to	the	game	theory	from	a
perspective	of	computer	science,	and	prepare	students	to	think	about	interah	ECONANIC	AND	ALGORÃOTMICS	from	the	perspective	of	incentives.	Graduation	will	be	based	on	the	participation	(5%),	problem	sets	(45%),	dio	term	(20%),	and	final	examination	(30%).	Text	Book:	No	Book	of	necessary.	Several	recommended	books	are	Twenty	Lectures
on	Algorithmic	Game	Theory,	Algorithm	Game	Theory	and	Ethical	Algorithm	(Chapter	3).	Office	hours	and	discussion:	Office	hours:	office:	Piazza	We	will	be	using	Piazza	to	discuss	class	material,	answer	questions,	and	make	announcements.	The	Piazza	page	for	NETS	412	isÃ	Âpiazza.com/upenn/spring2020/nets412.	Students	are	encouraged	to	ask
questions	about	the	material	on	Piazza	so	that	everyone	can	benefit	and	contribute	to	their	answers.	Topics	Covered:	Part	1:	Game	Theory	and	Game	Dynamics	Quick	introduction	to	game	theory:	Zero	sum	and	general	sum	games,	Minmax	strategies,	Nash	equilibrium,	correlated	equilibrium.	Game	Dynamics:	Weighted	Majority	AlgorithmGame
Dynamics:	Bandit	Algorithms	Game	Dynamics:	converging	to	Nash	equilibrium	in	zero	sum	games;	Game	dynamics	converging	to	correlated	equilibrium	in	general	sum	gamesGame	Dynamics:	Best	Response	Dynamics	and	Potential	Games.	Price	of	anarchy	and	price	of	stability:	Definition,	routing	games,	hoteling	games	More	if	time	allows...	Part	2:
Assignment	Problems	and	Mechanism	Design	Stable	Matchings	and	the	Deferred	Acceptance	AlgorithmMarket	Equilibrium	and	Gross	Substitute	PreferencesAuction	basics:	First	price	auctions,	second	price	auctions,	truthfulness	Maximizing	welfare:	The	VCG	MechanismAuctions	and	Approximation	AlgorithmsCombinatorial	AuctionsOnline	Auctions



Maximizing	revenue:	Prior	Free	Mechanism	Design	Online	auctions	for	digital	goods	Proper	Scoring	Rules	and	Prediction	Markets	More	if	time	allows...	Ã©Â	1996-2014,	Amazon.com,	Inc.	or	its	affiliates	Game	theory	is	a	theory	of	social	interaction,	which	attempts	to	explain	the	interaction	people	have	with	one	another.	As	the	name	of	the	theory
suggests,	game	theory	sees	human	interaction	as	just	that:	a	game.	John	Nash,	the	mathematician	who	was	featured	in	the	movie	A	Beautiful	Mind	is	one	of	the	inventors	of	game	theory	along	with	mathematician	John	von	Neumann.	Game	theory	was	originally	an	economic	and	mathematical	theory	that	predicted	that	human	interaction	had	the
characteristics	of	a	game,	including	strategies,	winners	and	losers,	Era	eraht	taht	os	,tcilfnoc	tcerid	ton	Era	Steretni	â€â€ã¢€â€â€TRE	sniw	maet	eno	,labtoof	,elpmaxe	rof	.rehtona	htiw	tcilfnoc	tcerid	Era	Steretni	â₣¢₣¢₢shareyalp	:emag	numaged	mus-ored	sdaced	sdictish	seduds	sedums	seduds	seduds	FO	Eliforp	Elbissop	yreve	rof	Reyalp	HCAE	ROF
)SFOYAP	(	secneuqesnoc	ehtreyalp	hcae	fo	seitreyalp	eht	:Eg	a	FO	stnele	eerht	eht	tnasael	tnuretn	no	vaht	noecaretna	noit	na	ot	tnaw	tâ€â€ânod	uoy(	uoy	s	â€â€â€â€â€T,	Evah(	â	â€â	¢€â€TM,)	htiw	tuo	ot	eerga	nosrep	rehto	eht	gnivah(	â€â€â€â€â€â	¢	Dna	yroeht	emag	FO	elpmaxe	elpmis	that	in	the	rof	tuo	rof	tuo	edad	Gniksa	Fo	NoitCaretni	eht	eht
ew	nac	ew	.Ledom	siht	tif	ton	dluow	roipoheb	cirorhtnalihp	citurts	essyam	swelt	swelt	swelt	tilt	tilt	tilt	tilt	tilt	swelt	swelt	tilt	swelt	swelt	swelt	swelt	swelt	tilt.	yeht	,elpmaxe	roF	.detaloiv	netfo	era	stsiroeht	emag	eht	yb	edam	snoitpmussa	eht	esuaceb	dezicitirc	neeb	sah	yroeht	emag	fo	weiv	ralucitrap	sihT	.deiduts	gnieb	emag	eht	ot	suogolana
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eht	fo	esu	ehT	.sremusnoc	dna	,stekram	,smrif	fo	Roivaheb	Gnidulcni	,SroIvaheb	Cimmonoce	Fo	yteiral	egral	dnatsrednu	ot	depoleved	ylliaiti	saw	of	.toc	dna	stiforp	dna	,tneshsinup	dna	to	both	win.	For	example,	when	the	two	players	choose	the	prisoner's	dilemma	(see	below).	For	example,	in	the	prisoner	dilemma	(see	below),	each	player	must
anticipate	what	his	opponent	is	doing	at	that	time,	recognizing	that	the	opponent	is	doing	the	same.	Sequential	change	games:	players	choose	their	actions	in	a	specific	sequence.	For	example,	in	chess	or	in	trading/negotiation	situations,	the	player	must	look	at	the	future	to	know	which	action	to	choose	now.	Here,	it	is	likely	that	players	do	not	know
much	about	each	other.	For	example,	playing	a	waiter	on	your	vacation.	Repeat	games:	the	game	is	repeated	with	the	same	players.	The	prisoner's	dilemma	is	one	of	the	most	popular	games	studied	in	game	theory	that	have	been	portrayed	in	numerous	films	and	criminal	television	programs.	The	prisoner's	dilemma	shows	why	two	individuals	may	not
agree,	even	if	it	seems	better	to	agree.	In	this	scenario,	two	crime	partners	are	separated	into	separate	rooms	at	the	police	station	and	receive	a	similar	agreement.	If	someone	witnesses	your	partner	and	your	partner	stays	still,	the	traitor	is	free	and	the	partner	gets	the	full	sentence	(Ex:	ten	years).	If	both	remain	silent,	both	are	sentences	for	a	short
period	of	time	in	prison	(e.g.	one	year)	or	for	a	small	charge.	If	each	witness	against	the	other,	each	receives	a	moderate	sentence	(e.g.	three	years).	Each	prisoner	must	choose	to	betray	or	remain	silent,	and	each	one's	decision	is	kept	from	the	other.	The	prisoner's	dilemma	can	also	be	applied	to	many	other	social	situations,	from	political	science	to
law,	psychology	and	advertising.	Let	us	take,	for	example,	the	question	of	women	who	wear	makeup.	Every	day	across	America,	several	million	hour	women	are	dedicated	to	an	activity	with	questionable	benefit	forThe	previous	makeup	would	release	fifteen	to	thirty	minutes	for	each	woman	every	morning.	However,	if	no	one	wore	makeup,	there
would	be	a	great	attemption	for	any	woman	to	get	an	advantage	over	others,	breaking	the	norm	and	using	frog,	blush	and	concealer	to	hide	imperfections	and	improve	their	natural	beauty.	Since	a	crist	mass	uses	makeup,	the	Form	Façade	of	Female	Beauty	is	artificially	larger.	No	makeup	means	that	artificial	improvement	of	beauty.	Its	beauty	in
relation	to	what	is	perceived	as	a	day	would	decrease.	Most	women,	therefore,	use	makeup	and	what	we	end	up	is	a	situation	that	is	not	ideal	for	the	whole	or	the	individual,	but	is	based	on	rational	choices	for	each	individual.	The	payments	are	known	and	fixed.	All	players	behave	rationally.	The	rules	of	the	game	are	common	knowledge.	DUFFY,	J.
(2010)	Class	Notes:	Elements	of	a	game.	jduffy/econ1200/let01_slides.pdfandersen,	M.L	and	Taylor,	H.F.	(2009).	Sociology:	the	essential	items.	Belmont,	Ca:	Thomson	Wadsworth.	Wadsworth.
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