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Progress	at	your	own	speedOptional	upgrade	availableIf	you’re	interested	in	data	analysis	and	interpretation,	then	this	is	the	data	science	course	for	you.	We	start	by	learning	the	mathematical	definition	of	distance	and	use	this	to	motivate	the	use	of	the	singular	value	decomposition	(SVD)	for	dimension	reduction	of	high-dimensional	data	sets,	and
multi-dimensional	scaling	and	its	connection	to	principle	component	analysis.	We	will	learn	about	the	batch	effect,	the	most	challenging	data	analytical	problem	in	genomics	today,	and	describe	how	the	techniques	can	be	used	to	detect	and	adjust	for	batch	effects.	Specifically,	we	will	describe	the	principal	component	analysis	and	factor	analysis	and
demonstrate	how	these	concepts	are	applied	to	data	visualization	and	data	analysis	of	high-throughput	experimental	data.	Finally,	we	give	a	brief	introduction	to	machine	learning	and	apply	it	to	high-throughput,	large-scale	data.	We	describe	the	general	idea	behind	clustering	analysis	and	descript	K-means	and	hierarchical	clustering	and
demonstrate	how	these	are	used	in	genomics	and	describe	prediction	algorithms	such	as	k-nearest	neighbors	along	with	the	concepts	of	training	sets,	test	sets,	error	rates	and	cross-validation.	Given	the	diversity	in	educational	background	of	our	students	we	have	divided	the	series	into	seven	parts.	You	can	take	the	entire	series	or	individual	courses
that	interest	you.	If	you	are	a	statistician	you	should	consider	skipping	the	first	two	or	three	courses,	similarly,	if	you	are	biologists	you	should	consider	skipping	some	of	the	introductory	biology	lectures.	Note	that	the	statistics	and	programming	aspects	of	the	class	ramp	up	in	difficulty	relatively	quickly	across	the	first	three	courses.	By	the	third
course	will	be	teaching	advanced	statistical	concepts	such	as	hierarchical	models	and	by	the	fourth	advanced	software	engineering	skills,	such	as	parallel	computing	and	reproducible	research	concepts.	These	courses	make	up	two	Professional	Certificates	and	are	self-paced:	Data	Analysis	for	Life	Sciences:	Genomics	Data	Analysis:	This	class	was
supported	in	part	by	NIH	grant	R25GM114818.	Mathematical	Distance	Dimension	Reduction	Singular	Value	Decomposition	and	Principal	Component	Analysis	Multiple	Dimensional	Scaling	Plots	Factor	Analysis	Dealing	with	Batch	Effects	Clustering	Heatmaps	Basic	Machine	Learning	Concepts	HarvardX	requires	individuals	who	enroll	in	its	courses
on	edX	to	abide	by	the	terms	of	the	edX	honor	code.	HarvardX	will	take	appropriate	corrective	action	in	response	to	violations	of	the	edX	honor	code,	which	may	include	dismissal	from	the	HarvardX	course;	revocation	of	any	certificates	received	for	the	HarvardX	course;	or	other	remedies	as	circumstances	warrant.	No	refunds	will	be	issued	in	the
case	of	corrective	action	for	such	violations.	Enrollees	who	are	taking	HarvardX	courses	as	part	of	another	program	will	also	be	governed	by	the	academic	policies	of	those	programs.	HarvardX	Nondiscrimination/Anti-Harassment	Statement	Harvard	University	and	HarvardX	are	committed	to	maintaining	a	safe	and	healthy	educational	and	work
environment	in	which	no	member	of	the	community	is	excluded	from	participation	in,	denied	the	benefits	of,	or	subjected	to	discrimination	or	harassment	in	our	program.	All	members	of	the	HarvardX	community	are	expected	to	abide	by	Harvard	policies	on	nondiscrimination,	including	sexual	harassment,	and	the	edX	Terms	of	Service.	If	you	have
any	questions	or	concerns,	please	contact	harvardx@harvard.edu	and/or	report	your	experience	through	the	edX	contact	form.	HarvardX	Research	Statement	HarvardX	pursues	the	science	of	learning.	By	registering	as	an	online	learner	in	an	HX	course,	you	will	also	participate	in	research	about	learning.	Read	our	research	statement	to	learn	more.
Get	full	access	to	Doing	Bayesian	Data	Analysis,	2nd	Edition	and	60K+	other	titles,	with	free	10-day	trial	of	O'Reilly.	There's	also	live	online	events,	interactive	content,	certification	prep	materials,	and	more.	Doing	Bayesian	Data	Analysis:	A	Tutorial	with	R,	JAGS,	and	Stan,	Second	Edition	provides	an	accessible	approach	for	conducting	Bayesian	data
analysis,	as	material	is	explained	clearly	with	concrete	examples.	Included	are	step-by-step	instructions	on	how	to	carry	out	Bayesian	data	analyses	in	the	popular	and	free	software	R	and	WinBugs,	as	well	as	new	programs	in	JAGS	and	Stan.	The	new	programs	are	designed	to	be	much	easier	to	use	than	the	scripts	in	the	first	edition.	In	particular,
there	are	now	compact	high-level	scripts	that	make	it	easy	to	run	the	programs	on	your	own	data	sets.The	book	is	divided	into	three	parts	and	begins	with	the	basics:	models,	probability,	Bayes’	rule,	and	the	R	programming	language.	The	discussion	then	moves	to	the	fundamentals	applied	to	inferring	a	binomial	probability,	before	concluding	with
chapters	on	the	generalized	linear	model.	Topics	include	metric-predicted	variable	on	one	or	two	groups;	metric-predicted	variable	with	one	metric	predictor;	metric-predicted	variable	with	multiple	metric	predictors;	metric-predicted	variable	with	one	nominal	predictor;	and	metric-predicted	variable	with	multiple	nominal	predictors.	The	exercises
found	in	the	text	have	explicit	purposes	and	guidelines	for	accomplishment.This	book	is	intended	for	first-year	graduate	students	or	advanced	undergraduates	in	statistics,	data	analysis,	psychology,	cognitive	science,	social	sciences,	clinical	sciences,	and	consumer	sciences	in	business.	Accessible,	including	the	basics	of	essential	concepts	of
probability	and	random	samplingExamples	with	R	programming	language	and	JAGS	softwareComprehensive	coverage	of	all	scenarios	addressed	by	non-Bayesian	textbooks:	t-tests,	analysis	of	variance	(ANOVA)	and	comparisons	in	ANOVA,	multiple	regression,	and	chi-square	(contingency	table	analysis)Coverage	of	experiment	planningR	and	JAGS
computer	programming	code	on	websiteExercises	have	explicit	purposes	and	guidelines	for	accomplishmentProvides	step-by-step	instructions	on	how	to	conduct	Bayesian	data	analyses	in	the	popular	and	free	software	R	and	WinBugs	Cover	image	Title	page	Table	of	Contents	Copyright	Dedication	Chapter	1:	What's	in	This	Book	(Read	This	First!)	Part
I:	The	Basics:	Models,	Probability,	Bayes’	Rule,	and	R	Part	II:	All	the	Fundamentals	Applied	to	Inferring	a	Binomial	Probability	Part	III:	The	Generalized	Linear	Model	Bibliography	Index	book	Bayesian	Statistics:	An	Introduction,	4th	Edition	by	Peter	M.	Lee	Bayesian	Statistics	is	the	school	of	thought	that	combines	prior	beliefs	with	the	likelihood	of	a
…	book	Introduction	to	Probability	by	Joseph	K.	Blitzstein,	Jessica	Hwang	Developed	from	celebrated	Harvard	statistics	lectures,	Introduction	to	Probability	provides	essential	language	and	tools	for	understanding	…	book	Storytelling	with	Data:	A	Data	Visualization	Guide	for	Business	Professionals	by	Cole	Nussbaumer	Knaflic	Don't	simply	show	your
data—tell	a	story	with	it!	Storytelling	with	Data	teaches	you	the	fundamentals	…	book	Bayesian	Data	Analysis,	Third	Edition,	3rd	Edition	by	Andrew	Gelman,	John	B.	Carlin,	Hal	S.	Stern,	David	B.	Dunson,	Aki	Vehtari,	Donald	B.	Rubin	Now	in	its	third	edition,	this	classic	book	is	widely	considered	the	leading	text	on	Bayesian	…	What	Are	Extraneous
Variables	in...	How	to	Write	a	Relative	Merit	Report	Advantages	&	Disadvantages	of	a...	How	to	Show	the	Results	of	a	Survey	What	is	a	Fishbone	Diagram?	How	to	Write	Relational	Analysis...	Components	of	Market	Analysis	How	to	Design	a	Good	Questionnaire	What	Statistical	Tools	of	Analysis...	Limitations	of	SWOT	Analysis	Dimensions	of	Market
Analysis	What	Are	Pareto	Charts?	How	to	Conduct	a	Gage	R&R	Study	How	to	Analyze	Performance	Reports	How	to	Compare	Two	Different	Things...	©	1996-2014,	Amazon.com,	Inc.	or	its	affiliates	Book	sale:	save	up	to	30%	on	individual	print	and	eBooks	with	free	delivery.	Use	promo	code	SCIENCE30	More	detailsDoing	Bayesian	Data	Analysis:	A
Tutorial	with	R,	JAGS,	and	Stan,	Second	Edition	provides	an	accessible	approach	for	conducting	Bayesian	data	analysis,	as	material	is	explained	clearly	with	concrete	examples.	Included	are	step-by-step	instructions	on	how	to	carry	out	Bayesian	data	analyses	in	the	popular	and	free	software	R	and	WinBugs,	as	well	as	new	programs	in	JAGS	and	Stan.
The	new	programs	are	designed	to	be	much	easier	to	use	than	the	scripts	in	the	first	edition.	In	particular,	there	are	now	compact	high-level	scripts	that	make	it	easy	to	run	the	programs	on	your	own	data	sets.	The	book	is	divided	into	three	parts	and	begins	with	the	basics:	models,	probability,	Bayes’	rule,	and	the	R	programming	language.	The
discussion	then	moves	to	the	fundamentals	applied	to	inferring	a	binomial	probability,	before	concluding	with	chapters	on	the	generalized	linear	model.	Topics	include	metric-predicted	variable	on	one	or	two	groups;	metric-predicted	variable	with	one	metric	predictor;	metric-predicted	variable	with	multiple	metric	predictors;	metric-predicted
variable	with	one	nominal	predictor;	and	metric-predicted	variable	with	multiple	nominal	predictors.	The	exercises	found	in	the	text	have	explicit	purposes	and	guidelines	for	accomplishment.	This	book	is	intended	for	first-year	graduate	students	or	advanced	undergraduates	in	statistics,	data	analysis,	psychology,	cognitive	science,	social	sciences,
clinical	sciences,	and	consumer	sciences	in	business.	Accessible,	including	the	basics	of	essential	concepts	of	probability	and	random	sampling	Examples	with	R	programming	language	and	JAGS	software	Comprehensive	coverage	of	all	scenarios	addressed	by	non-Bayesian	textbooks:	t-tests,	analysis	of	variance	(ANOVA)	and	comparisons	in	ANOVA,
multiple	regression,	and	chi-square	(contingency	table	analysis)	Coverage	of	experiment	planning	R	and	JAGS	computer	programming	code	on	website	Exercises	have	explicit	purposes	and	guidelines	for	accomplishment	Provides	step-by-step	instructions	on	how	to	conduct	Bayesian	data	analyses	in	the	popular	and	free	software	R	and	WinBugsFirst-
year	Graduate	Students	and	Advanced	Undergraduate	Students	in	Statistics,	Data	Analysis,	Psychology,	Cognitive	Science,	Social	Sciences,	Clinical	Sciences	and	Consumer	Sciences	in	BusinessChapter	1:	What's	in	This	Book	(Read	This	First!)	1.1	Real	people	can	read	this	book	1.2	What's	in	this	book	1.3	What's	new	in	the	second	edition?	1.4	Gimme
feedback	(Be	polite)	1.5	Thank	you!	Part	I:	The	Basics:	Models,	Probability,	Bayes’	Rule,	and	R	Introduction	Chapter	2:	Introduction:	Credibility,	Models,	and	Parameters	2.1	Bayesian	inference	is	reallocation	of	credibility	across	possibilities	2.2	Possibilities	are	parameter	values	in	descriptive	models	2.3	The	steps	of	bayesian	data	analysis	2.4
Exercises	Chapter	3:	The	R	Programming	Language	3.1	Get	the	software	3.2	A	simple	example	of	R	in	action	3.3	Basic	commands	and	operators	in	R	3.4	Variable	types	3.5	Loading	and	saving	data	3.6	Some	utility	functions	3.7	Programming	in	R	3.8	Graphical	plots:	Opening	and	saving	3.9	Conclusion	3.10	Exercises	Chapter	4:	What	is	This	Stuff
Called	Probability?	4.1	The	set	of	all	possible	events	4.2	Probability:	Outside	or	inside	the	head	4.3	Probability	distributions	4.4	Two-way	distributions	4.5	Appendix:	R	code	for	figure	4.1	4.6	Exercises	Chapter	5:	Bayes'	Rule	5.1	Bayes'	rule	5.2	Applied	to	parameters	and	data	5.3	Complete	examples:	Estimating	bias	in	a	coin	5.4	Why	bayesian	inference
can	be	difficult	5.5	Appendix:	R	code	for	figures	5.1,	5.2,	etc.	5.6	Exercises	Part	II:	All	the	Fundamentals	Applied	to	Inferring	a	Binomial	Probability	Introduction	Chapter	6:	Inferring	a	Binomial	Probability	via	Exact	Mathematical	Analysis	6.1	The	likelihood	function:	Bernoulli	distribution	6.2	A	description	of	credibilities:	The	beta	distribution	6.3	The
posterior	beta	6.4	Examples	6.5	Summary	6.6	Appendix:	R	code	for	figure	6.4	6.7	Exercises	Chapter	7:	Markov	Chain	Monte	Carlo	7.1	Approximating	a	distribution	with	a	large	sample	7.2	A	simple	case	of	the	metropolis	algorithm	7.3	The	metropolis	algorithm	more	generally	7.4	Toward	gibbs	sampling:	Estimating	two	coin	biases	7.5	Mcmc
representativeness,	accuracy,	and	efficiency	7.6	Summary	7.7	Exercises	Chapter	8:	JAGS	8.1	Jags	and	its	relation	to	R	8.2	A	complete	example	8.3	Simplified	scripts	for	frequently	used	analyses	8.4	Example:	difference	of	biases	8.5	Sampling	from	the	prior	distribution	in	jags	8.6	Probability	distributions	available	in	jags	8.7	Faster	sampling	with
parallel	processing	in	runjags	8.8	Tips	for	expanding	jags	models	8.9	Exercises	Chapter	9:	Hierarchical	Models	9.1	A	single	coin	from	a	single	mint	9.2	Multiple	coins	from	a	single	mint	9.3	Shrinkage	in	hierarchical	models	9.4	Speeding	up	jags	9.5	Extending	the	hierarchy:	Subjects	within	categories	9.6	Exercises	Chapter	10:	Model	Comparison	and
Hierarchical	Modeling	10.1	General	formula	and	the	bayes	factor	10.2	Example:	two	factories	of	coins	10.3	Solution	by	MCMC	10.4	Prediction:	Model	averaging	10.5	Model	complexity	naturally	accounted	for	10.6	Extreme	sensitivity	to	prior	distribution	10.7	Exercises	Chapter	11:	Null	Hypothesis	Significance	Testing	11.1	Paved	with	good	intentions
11.2	Prior	knowledge	11.3	Confidence	interval	and	highest	density	interval	11.4	Multiple	comparisons	11.5	What	a	sampling	distribution	is	good	for	11.6	Exercises	Chapter	12:	Bayesian	Approaches	to	Testing	a	Point	(“Null”)	Hypothesis	12.1	The	estimation	approach	12.2	The	model-comparison	approach	12.3	Relations	of	parameter	estimation	and
model	comparison	12.4.	Estimation	or	model	comparison?	12.5.	Exercises	Chapter	13:	Goals,	Power,	and	Sample	Size	13.1	The	will	to	power	13.2	Computing	power	and	sample	size	13.3	Sequential	testing	and	the	goal	of	precision	13.4	Discussion	13.5	Exercises	Chapter	14:	Stan	14.1	HMC	sampling	14.2	Installing	stan	14.3	A	complete	example	14.4
Specify	models	top-down	in	stan	14.5	Limitations	and	extras	14.6	Exercises	Part	III:	The	Generalized	Linear	Model	Introduction	Chapter	15:	Overview	of	the	Generalized	Linear	Model	15.1	Types	of	variables	15.2	Linear	combination	of	predictors	15.3	Linking	from	combined	predictors	to	noisy	predicted	data	15.4	Formal	expression	of	the	GLM	15.5
Exercises	Chapter	16:	Metric-Predicted	Variable	on	One	or	Two	Groups	16.1	Estimating	the	mean	and	standard	deviation	of	a	normal	distribution	16.2	Outliers	and	robust	estimation:	The	t	distribution	16.3	Two	groups	16.4	Other	noise	distributions	and	transforming	data	16.5	Exercises	Chapter	17:	Metric	Predicted	Variable	with	One	Metric	Predictor
17.1	Simple	linear	regression	17.2	Robust	linear	regression	17.3	Hierarchical	regression	on	individuals	within	groups	17.4	Quadratic	trend	and	weighted	data	17.5	Procedure	and	perils	for	expanding	a	model	17.6	Exercises	Chapter	18:	Metric	Predicted	Variable	with	Multiple	Metric	Predictors	18.1	Multiple	linear	regression	18.2	Multiplicative
interaction	of	metric	predictors	18.3	Shrinkage	of	regression	coefficients	18.4	Variable	selection	18.5	Exercises	Chapter	19:	Metric	Predicted	Variable	with	One	Nominal	Predictor	19.1	Describing	multiple	groups	of	metric	data	19.2	Traditional	analysis	of	variance	19.3	Hierarchical	bayesian	approach	19.4	Including	a	metric	predictor	19.5
Heterogeneous	variances	and	robustness	against	outliers	19.6	Exercises	Chapter	20:	Metric	Predicted	Variable	with	Multiple	Nominal	Predictors	20.1	Describing	groups	of	metric	data	with	multiple	nominal	predictors	20.2	Hierarchical	bayesian	approach	20.3	Rescaling	can	change	interactions,	homogeneity,	and	normality	20.4	Heterogeneous
variances	and	robustness	against	outliers	20.5	Within-subject	designs	20.6	Model	comparison	approach	20.7	Exercises	Chapter	21:	Dichotomous	Predicted	Variable	21.1	Multiple	metric	predictors	21.2	Interpreting	the	regression	coefficients	21.3	Robust	logistic	regression	21.4	Nominal	predictors	21.5	Exercises	Chapter	22:	Nominal	Predicted
Variable	22.1	Softmax	regression	22.2	Conditional	logistic	regression	22.3	Implementation	in	jags	22.4	Generalizations	and	variations	of	the	models	22.5	Exercises	Chapter	23:	Ordinal	Predicted	Variable	23.1	Modeling	ordinal	data	with	an	underlying	metric	variable	23.2	The	case	of	a	single	group	23.3	The	case	of	two	groups	23.4	The	case	of	metric
predictors	23.5	Posterior	prediction	23.6	Generalizations	and	extensions	23.7	Exercises	Chapter	24:	Count	Predicted	Variable	24.1	Poisson	exponential	model	24.2	Example:	hair	eye	go	again	24.3	Example:	interaction	contrasts,	shrinkage,	and	omnibus	test	24.4	Log-linear	models	for	contingency	tables	24.5	Exercises	Chapter	25:	Tools	in	the	Trunk
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recommend	this	bookIt	is	a	great	book,	especially	for	beginners	to	Bayesian	world.Derek	Y.	Thu	Feb	22	2018Doing	Bayesian	Data	AnalysisPro:	-	A	good	introduction	to	Bayesian	approach	-Answers	to	exercises	facilitate	self-learning	-	Codes	in	R,	JAGS	and	Stan	are	provided	Con:	The	explanations	and	elaboration	are	less	than	concise.	Readers	may
easily	be	distracted	by	less	important	content
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