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Outline
Financial	crises,	intermediation:
• What	can	we	learn	about	asset	pricing?
– Muir	2017,	QJE
– Adrian	EtulaMuir	2014,	JF
– Haddad	Muir	2017

• What	can	we	learn	about	credit	cycles	and	
models	of	crises	/	frictions?
– Krishnamurthy	Muir	2017

• Broad	empirical	facts
– Useful	for	calibration	and	sorting	out	models



Data
1870-2010	across	14	countries
• Asset	prices:	credit	spreads,	d/p,	stock	returns
– Many	sources,	discuss	spreads	later

• Macro:	consumption,	GDP	from	Barro and	Ursua
• Financial	crisis	dates:	Schularick and	Taylor,	
Reinhart	Rogoff
– …we	define	financial	crises	as	events	during	which	a	
country's	banking	sector	experiences	bank	runs,	sharp	
increases	in	default	rates	accompanied	by	large	losses	
of	capital	that	result	in	public	intervention,	
bankruptcy,	or	forced	merger	of	financial	
institutions….





Background:	Learning	about	asset	
pricing

• Big	question,	why	do	risk	premia E[R]	move	so	
much	over	time?

• Gordon	Growth	

• Expected	return,	E[r],	must be	very	volatile
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Why?
• Theories:	why	do	expected	returns	vary	so	much?

• Standard:	rep	agent	(household)
– Habits	(S=surplus	consumption),	LRR	(S=vol(c)),	Rare	
disaster	(S=prob disaster)

– Behavioral:	S=extrapolation,	sentiment

• Intermediary	models
– S	=	health	of	financial	sector,	“risk	bearing	capacity”



How	can	we	distinguish?

• Look	for	episodes	where	S should	have	moved	
according	to	rep	agent	models
– Recessions,	wars

• Compare	to	episodes	where	banking	system and	
credit	were	adversely	affected

• Historical	data	14	countries	1870-2010
– Financial	crises	(	=	bank	runs),	recessions,	deep	
recessions,	wars



Result
• Risk	premia appear	largest	in	banking	crises
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Result
• Consumption	state	variables	don’t	match	
variation
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Result	(2)
• Price	declines	during	financial	crises	should	be	
temporary	if	really	about	expected	returns



Interpretation
• Explanation	for	spikes	in	risk	premia can’t	only	
rely	on	macro	economy	doing	poorly

• Suggestive:	credit	/	health	of	banking	system	
are	important	for	asset	prices

• “Suggestive”	of	intermediary	theories,	but	can	
we	more	accurately	measure	S	and	test?



Intermediary	pricing	kernel
• Asset	pricing	equation

– M captures	marginal	utility	(V’(W)),	marginal	value	
of	a	dollar

– Often	try	to	measure	V’(W)	from	household
– Intermediary	theory:	use	V’(W)	of	intermediary



Intermediary	pricing	kernel
How	to	measure	V’(W)	of	intermediary?
• Theory:	Brunnermeier Pedersen	(2009)

• Idea:	bad	times,	constraints	tighten,	intermediaries	
delever,	V’(W)	is	high
• AEM	(2014):	log	change	in	leverage	of	broker-dealers,	
flow	of	funds	quarterly	1969-2009
– Large	deleveraging	in	crisis



Adrian	Etula Muir	2014:	cross	section	
(25	S/BM,	10	Mom,	6	Bonds)



Comparison	to	other	models



Time-series	regressions
• Predictive	regression

• Source:	Haddad	Muir	2017



Identification
• The	“veil”	hypothesis:	intermediaries	just	
reflect	marginal	utility	of	HH	but	don’t	actually	
matter

• How	can	we	test?
• Haddad	and	Muir	2017
– Key	prediction	of	“frictionless”	view	of	these	
results	is	that	all	risk	premia increase	
proportionally	to	risk	aversion	shock

– Alternative:	relative	risk	premia elasticities should	
be	larger	in	more	intermediated	asset	classes	if	
there	is	an	intermediary	risk	aversion	shock



Intermediary	risk	aversion	shock



Conclusions
• Suggestive:	credit	conditions	/	health	of	
banking	system	are	important	for	asset	prices

– Separated	this	effect	from	rep	agent	being	
affected	by	bad	macroeconomic	shock

– More	work
• Spelling	out	the	frictions	(multiple	intermediary	
models),	calibrating	models
• Empirical	work	on	identification	vs	frictionless	views
• Connect	micro	studies	(Mitchell	Pulvino2010,	Du	
Tepper Verdelhan2017,	etc)	to	macro



Part	2:	Macro
• Krishnamurthy	and	Muir	(2017)

How	Credit	Cycles	across	a	
Financial	Crisis



We	describe	the	behavior	of	output,	
credit,	and	credit	spreads	around	a	

financial	crisis
• What	is	a	financial	crisis?

– Is	a	crisis	just	a	bad	TFP	realization?
• Data	through	the	lens	of	“𝐹"×𝑧"”	model

– 𝐹" is	financial	sector	fragility	(“amplifier”)
– 𝑧" is	shock	(losses)	to	the	financial	sector	balance	sheet	(“trigger”)

• Main	results:
1. Crises	are	associated	with	large	unexpected	losses	to	the	financial	

sector
2. Fragility	and	size	of	losses	summarize	the	subsequent	output	decline
3. Pre-crisis,	the	runup is	driven	by	a	credit	supply	expansion:	spreads	

appear	to	be	“too	low”
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Time	0	is	the	
crisis



Empirical	Strategy

• What	happens	around	a	financial	crisis?

• Approach:
– Define	a	set	of	dates	identified	with	a	major	financial	crisis

– Examine	the	behavior	of	output,	credit,	and	spreads	around	these	
dates

– Compare	to	non-crisis	events
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Theory:	What	is	a	financial	crisis?

• Shock	𝑧" :	recessionary	shock,	lower	expected	cash-flows	on	
assets	held	by	intermediaries

• Fragility	𝐹" :	high	leverage/low	equity	capital,	short-term	debt,	
correlated	intermediary	positions,	interconnected	exposures

• “Trigger”	+	“Amplification”
– Asset	price	feedback
– Credit	crunch
– Bank	runs/failures/disintermediation

• Credit	spreads	rise:
– Expected	default	+	risk/illiquidity	premium

• Kiyotaki-Moore,	He-Krishnamurthy,	Brunnermeier-Sannikov,	
Bernanke	Gertler others
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Quantitative
• Identify	high	fragility	(𝐹")

• Identify	large	losses	(𝑧")

• Define	crises	as	events	with	large	losses	hitting	
fragile	financial	sector

• Side	benefit:	avoids	“we	know	one	when	see	one”	
critique	of	the	narrative	approach	 (e.g.,	
Schularick Taylor,	Reinhart	Rogoff)
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Data:	Credit	spreads,	crisis	dates,	GDP

• 1869-1929	across	14	countries	from	old	newspapers
• 1930-present	from	various	central	banks	and	other	data	sets	

(Datastream,	Global	Financial	Database)	for	more	recent	credit	
spreads
– High	grade	minus	low	grade	corporate	spread
– Corporate	bond	index	to	government	bond	

• We	normalize	each	country’s	spread	as:

𝑠&," = 	
𝑠𝑝𝑟𝑒𝑎𝑑&,"
𝑠𝑝𝑟𝑒𝑎𝑑&

• Total	of	900	country-year	observations
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Credit	spreads:	1869-1929
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• Individual	bond	prices	on	banks,	sovereigns,	 railroad,	etc.
• Over	4000	unique	bonds,	 200,000	bond	/	years

• We	convert	to	yield	to	maturity
• Spread	=	high	10th percentile	avg yield	minus	 low	10th percentile	
avg yield



Data:	Credit	spreads,	crisis	dates,	GDP

• We	cross	this	data	with	crisis-recession	dates	from	Schularick-
Taylor	(ST)	and	non-financial	recession	from	ST.
– Robustness:	Reinhart-Rogoff	(RR),	Bordo-Eichengreen-Klingebiel-

Martinez	(BE)

• Total	of	900	country-year	observations:	
– 44	ST	crises
– 48	RR	crises
– 27	BE	crises

• GDP	data	from	Barro-Ursua
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RESULT	1:	LOSSES	AND	CRISES
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Specification

• Panel	data	regressions	(country	𝑖,	horizon	𝑘):
• Interact	spreads	with	crisis	dummies

ln
𝑦& ,"45
𝑦& ,"

= 𝑎& + 𝑎" + 189&:&:×[𝑏8×𝑠&," + 𝑏=>8 ×𝑠&,"=>]+

																																	1@A=89&:&:×[𝑏@8×𝑠&," + 𝑏=>@8×𝑠&,"=>]+ 𝑐′𝑥" + 𝜖&,"45

• Controls:	 lagged	GDP	growth,	3	year	credit	growth	from	Schularick-
Taylor

• Standard	errors	cluster	by	country
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Spread	spikes	=	Losses
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RESULT	2:	FRAGILITY	(𝐹)	X	LOSSES	
(𝑧)
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Do	all	spread	spikes	end	badly?	(LTCM	v.	2008)



HighCredit =	1,	if	>	median	of	3-year	credit	growth
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Impulse	response	in	High	Credit	state
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Impulse	response	ST	crises:

38



39

Post-war	sample



RESULT	3:	PRE-CRISIS	BUILD	UP
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Pre-crisis	behavior
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• Schularick and	Taylor	fact:	Crises	preceded	by	credit	growth	

• New	fact:	Crises	also	preceded	by	falling	credit	spreads

• Explanations:

1. (Over	optimistic)	income	prospects	drives	borrowing/lending

2. Financial	sector	risk	pricing	and	risk	premia fall

3. Note:	not	predicted	by	existing	intermediary	based	models	/	
rational	models	of	credit	boom	bust
• See	also	Baron	Xiong (2017)



Spread	pre-crises compared	to	other	
periods
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Froth	and	Output
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Marginal	probabilities	of	ST	crisis	
from	Probit
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HOW	DID	2008	MATCH	UP?
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How	did	2008	match	up?
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Low	spreads;	fast	credit	growth



How	did	2008	match	up?
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Summary
• Spikes	in	spreads	+	real	fragility	=	Losses	+	
Amplification
– Lead	to	poor	GDP	outcomes	(Kiyotaki-Moore,	He-
Krishnamurthy)

• Crises	are	preceded	by	unusually	low	spreads
– Spreads	pre-crisis	do	not	price	an	increase	in	fragility
– Credit	supply	expansions	precede	crises
– “Surprise”	is	a	key	dimension	of	crises

• Aftermath	of	financial	crises	is	deep	recession
– We	use	variation in	severity	indexed	by	spreads
– Results	consistent	with	Reinhart-Rogoff,	Schularick-
Taylor;	

– We	give	more	precise	answers,	useful	for	calibrating	
models
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Conclusions
• Recent	interest	in	macro	models	of	
intermediation,	asset	prices,	crises

• Stylized	empirical	facts	appear	promising	for	
these	theories	

• Some	shortcomings	as	well	(e.g.,	risk	premia
low	before	a	crisis)

• Quantitative	patterns	for	theories	to	target
• More	to	be	done	on	understanding	
mechanisms	of	frictions,	identification	vs	
frictionless	models


