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4.	A	Discount	for	Complexity:	
An	Experiment	

	 	 	 	Company	A 	Company	B	
Opera;ng	Income 	 	$	1	billion 	$	1	billion	
Tax	rate	 	 	 	40% 	 	40%	
ROIC 	 	 	 	10% 	 	10%	
Expected	Growth 	 	5% 	 	5%	
Cost	of	capital 	 	8% 	 	8%	
Business	Mix	 	 	Single		 	Mul;ple		
Holdings 	 	 	Simple	 	Complex	
Accoun;ng 	 	 	Transparent 	Opaque	
Which	firm	would	you	value	more	highly?	
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Measuring	Complexity:	Volume	of	Data	in	
Financial	Statements	

Company Number of pages in last 10Q Number of pages in last 10K
General Electric 65 410
Microsoft 63 218
Wal-mart 38 244
Exxon Mobil 86 332
Pfizer 171 460
Citigroup 252 1026
Intel 69 215
AIG 164 720
Johnson & Johnson 63 218
IBM 85 353

Aswath Damodaran

209



210

Measuring	Complexity:	A	Complexity	Score	
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Dealing	with	Complexity	

¨  In	Discounted	Cashflow	Valua;on	
¤  The	Aggressive	Analyst:	Trust	the	firm	to	tell	the	truth	and	value	the	firm	

based	upon	the	firm’s	statements	about	their	value.	
¤  The	Conserva;ve	Analyst:	Don’t	value	what	you	cannot	see.	
¤  The	Compromise:	Adjust	the	value	for	complexity	

n  Adjust	cash	flows	for	complexity	
n  Adjust	the	discount	rate	for	complexity	
n  Adjust	the	expected	growth	rate/	length	of	growth	period	
n  Value	the	firm	and	then	discount	value	for	complexity	

¨  In	rela;ve	valua;on	
¤  In	a	rela;ve	valua;on,	you	may	be	able	to	assess	the	price	that	the	market	

is	charging	for	complexity:	
¤  With	the	hundred	largest	market	cap	firms,	for	instance:	
PBV	=	0.65	+	15.31	ROE	–	0.55	Beta	+	3.04	Expected	growth	rate	–	0.003	#	
Pages	in	10K	
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5.	Be	circumspect	about	defining	debt	for	cost	
of	capital	purposes…	

¨  General	Rule:	Debt	generally	has	the	following	characteris;cs:	
¤  Commitment	to	make	fixed	payments	in	the	future	
¤  The	fixed	payments	are	tax	deduc;ble	
¤  Failure	to	make	the	payments	can	lead	to	either	default	or	loss	of	control	

of	the	firm	to	the	party	to	whom	payments	are	due.	
¨  Defined	as	such,	debt	should	include		

¤  All	interest	bearing	liabili;es,	short	term	as	well	as	long	term	
¤  All	leases,	opera;ng	as	well	as	capital	

¨  Debt	should	not	include	
¤  Accounts	payable	or	supplier	credit	

¨  Be	wary	of	your	conserva;ve	impulses	which	will	tell	you	to	count	
everything	as	debt.	That	will	push	up	the	debt	ra;o	and	lead	you	to	
understate	your	cost	of	capital.	
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Book	Value	or	Market	Value	

¨  You	are	valuing	a	distressed	telecom	company	and	have	
arrived	at	an	es;mate	of	$	1	billion	for	the	enterprise	value	
(using	a	discounted	cash	flow	valua;on).	The	company	has	$	
1	billion	in	face	value	of	debt	outstanding	but	the	debt	is	
trading	at	50%	of	face	value	(because	of	the	distress).	What	is	
the	value	of	the	equity	to	you	as	an	investor?	
a.  The	equity	is	worth	nothing	(EV	minus	Face	Value	of	Debt)	
b.  The	equity	is	worth	$	500	million	(EV	minus	Market	Value	of	Debt)	

¨  Would	your	answer	be	different	if	you	were	told	that	the	
liquida;on	value	of	the	assets	of	the	firm	today	is	$1.2	billion	
and	that	you	were	planning	to	liquidate	the	firm	today?	
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But	you	should	consider	other	poten;al	
liabili;es	when	gehng	to	equity	value	

¨  If	you	have	under	funded	pension	fund	or	health	care	
plans,	you	should	consider	the	under	funding	at	this	
stage	in	gehng	to	the	value	of	equity.	
¤  If	you	do	so,	you	should	not	double	count	by	also	including	a	
cash	flow	line	item	reflec;ng	cash	you	would	need	to	set	aside	
to	meet	the	unfunded	obliga;on.	

¤  You	should	not	be	coun;ng	these	items	as	debt	in	your	cost	of	
capital	calcula;ons….	

¨  If	you	have	con;ngent	liabili;es	-	for	example,	a	
poten;al	liability	from	a	lawsuit	that	has	not	been	
decided	-	you	should	consider	the	expected	value	of	
these	con;ngent	liabili;es	
¤  Value	of	con;ngent	liability	=	Probability	that	the	liability	will	
occur	*	Expected	value	of	liability	
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6.	Equity	Op;ons	issued	by	the	firm..		

¨  Any	op;ons	issued	by	a	firm,	whether	to	
management	or	employees	or	to	investors	
(conver;bles	and	warrants)	create	claims	on	the	
equity	of	the	firm.	

¨  By	crea;ng	claims	on	the	equity,	they	can	affect	the	
value	of	equity	per	share.		

¨  Failing	to	fully	take	into	account	this	claim	on	the	
equity	in	valua;on	will	result	in	an	overstatement	of	
the	value	of	equity	per	share.	
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Why	do	op;ons	affect	equity	value	per	share?	

¨  It	is	true	that	op;ons	can	increase	the	number	of	shares	
outstanding	but	dilu;on	per	se	is	not	the	problem.		

¨  Op;ons	affect	equity	value	at	exercise	because	
¤  Shares	are	issued	at	below	the	prevailing	market	price.	Op;ons	
get	exercised	only	when	they	are	in	the	money.		

¤  Alterna;vely,	the	company	can	use	cashflows	that	would	have	
been	available	to	equity	investors	to	buy	back	shares	which	are	
then	used	to	meet	op;on	exercise.	The	lower	cashflows	reduce	
equity	value.	

¨  Op;ons	affect	equity	value	before	exercise	because	we	
have	to	build	in	the	expecta;on	that	there	is	a	
probability	and	a	cost	to	exercise.	
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A	simple	example…		

¨  XYZ	company	has	$	100	million	in	free	cashflows	to	
the	firm,	growing	3%	a	year	in	perpetuity	and	a	cost	
of	capital	of	8%.	It	has	100	million	shares	
outstanding	and	$	1	billion	in	debt.	Its	value	can	be	
wrimen	as	follows:	
Value	of	firm	=	100	/	(.08-.03)	 	=	2000	
Debt 	 	 	 	=	1000	
=	Equity 	 	 	 	=	1000	
Value	per	share	 	 	 	=	1000/100	=	$10	
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Now	come	the	op;ons…	

¨  XYZ	decides	to	give	10	million	op;ons	at	the	money	
(with	a	strike	price	of	$10)	to	its	CEO.	What	effect	
will	this	have	on	the	value	of	equity	per	share?	
a.  None.	The	op;ons	are	not	in-the-money.	
b.  Decrease	by	10%,	since	the	number	of	shares	could	

increase	by	10	million	
c.  Decrease	by	less	than	10%.	The	op;ons	will	bring	in	cash	

into	the	firm	but	they	have	;me	value.	
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Dealing	with	Employee	Op;ons:	The	Bludgeon	
Approach	

¨  The	simplest	way	of	dealing	with	op;ons	is	to	try	to	
adjust	the	denominator	for	shares	that	will	become	
outstanding	if	the	op;ons	get	exercised.	

¨  In	the	example	cited,	this	would	imply	the	following:	
Value	of	firm	=	100	/	(.08-.03)	 	=	2000	
Debt 	 	 	 	=	1000	
=	Equity 	 	 	 	=	1000	
Number	of	diluted	shares 	 	=	110	
Value	per	share	 	 	 	=	1000/110	=	$9.09	
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Problem	with	the	diluted	approach	

¨  The	diluted	approach	fails	to	consider	that	exercising	
op;ons	will	bring	in	cash	into	the	firm.	
Consequently,	they	will	overes;mate	the	impact	of	
op;ons	and	understate	the	value	of	equity	per	
share.	

¨  The	degree	to	which	the	approach	will	understate	
value	will	depend	upon	how	high	the	exercise	price	
is	rela;ve	to	the	market	price.	

¨  In	cases	where	the	exercise	price	is	a	frac;on	of	the	
prevailing	market	price,	the	diluted	approach	will	
give	you	a	reasonable	es;mate	of	value	per	share.	
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The	Treasury	Stock	Approach	

¨  The	treasury	stock	approach	adds	the	proceeds	from	
the	exercise	of	op;ons	to	the	value	of	the	equity	
before	dividing	by	the	diluted	number	of	shares	
outstanding.	

¨  In	the	example	cited,	this	would	imply	the	following:	
Value	of	firm	=	100	/	(.08-.03)	 	=	2000	
Debt 	 	 	 	=	1000	
=	Equity 	 	 	 	=	1000	
Number	of	diluted	shares 	 	=	110	
Proceeds	from	op;on	exercise		 	=	10	*	10	=	100		
Value	per	share	 	 	 	=	(1000+	100)/110	=	$	10	
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Problems	with	the	treasury	stock	approach	

¨  The	treasury	stock	approach	fails	to	consider	the	
;me	premium	on	the	op;ons.	In	the	example	used,	
we	are	assuming	that	an	at	the	money	op;on	is	
essen;ally	worth	nothing.	

¨  The	treasury	stock	approach	also	has	problems	with	
out-of-the-money	op;ons.	If	considered,	they	can	
increase	the	value	of	equity	per	share.	If	ignored,	
they	are	treated	as	non-existent.		
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Dealing	with	op;ons	the	right	way…	

¨  Step	1:	Value	the	firm,	using	discounted	cash	flow	or	other	
valua;on	models.	

¨  Step	2:	Subtract	out	the	value	of	the	outstanding	debt	to	arrive	at	
the	value	of	equity.	Alterna;vely,	skip	step	1	and	es;mate	the	of	
equity	directly.	

¨  Step	3:Subtract	out	the	market	value	(or	es;mated	market	value)	
of	other	equity	claims:	
¤  Value	of	Warrants	=	Market	Price	per	Warrant	*	Number	of	Warrants

	:	Alterna;vely	es;mate	the	value	using	op;on	pricing	model	
¤  Value	of	Conversion	Op;on	=	Market	Value	of	Conver;ble	Bonds	-	Value	

of	Straight	Debt	Por;on	of	Conver;ble	Bonds	
¤  Value	of	employee	Op;ons:	Value	using	the	average	exercise	price	and	

maturity.	
¨  Step	4:Divide	the	remaining	value	of	equity	by	the	number	of	

shares	outstanding	to	get	value	per	share. 		
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Valuing	Equity	Op;ons	issued	by	firms…	The	
Dilu;on	Problem	

¨  Op;on	pricing	models	can	be	used	to	value	employee	op;ons	
with	four	caveats	–		
¤  Employee	op;ons	are	long	term,	making	the	assump;ons	about	

constant	variance	and	constant	dividend	yields	much	shakier,		
¤  Employee	op;ons	result	in	stock	dilu;on,	and		
¤  Employee	op;ons	are	open	exercised	before	expira;on,	making	it	

dangerous	to	use	European	op;on	pricing	models.		
¤  Employee	op;ons	cannot	be	exercised	un;l	the	employee	is	vested.	

¨  These	problems	can	be	par;ally	alleviated	by	using	an	op;on	
pricing	model,	allowing	for	ships	in	variance	and	early	
exercise,	and	factoring	in	the	dilu;on	effect.	The	resul;ng	
value	can	be	adjusted	for	the	probability	that	the	employee	
will	not	be	vested.	
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Back	to	the	numbers…	Inputs	for	Op;on	
valua;on	

¨  Stock	Price	=	$	10	
¨  Strike	Price	=	$	10	
¨  Maturity	=	10	years	
¨  Standard	devia;on	in	stock	price	=	40%	
¨  Riskless	Rate	=	4%	

Aswath Damodaran

225



226

Valuing	the	Op;ons	

¨  Using	a	dilu;on-adjusted	Black	Scholes	model,	we	
arrive	at	the	following	inputs:	
¤ N	(d1)	=	0.8199	
¤ N	(d2)	=	0.3624	
¤  Value	per	call	=	$	9.58	(0.8199)	-	$10	exp-(0.04)	(10)
(0.3624)	=	$5.42	

Dilution adjusted Stock price
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Value	of	Equity	to	Value	of	Equity	per	share	

¨  Using	the	value	per	call	of	$5.42,	we	can	now	
es;mate	the	value	of	equity	per	share	aper	the	
op;on	grant:	
Value	of	firm	=	100	/	(.08-.03)	 	=	2000	
Debt 	 	 	 	=	1000	
=	Equity 	 	 	 	=	1000	
Value	of	op;ons	granted	 	 	=	$	54.2	
=	Value	of	Equity	in	stock	 	 	=	$945.8	
/	Number	of	shares	outstanding 	/	100	
=	Value	per	share	 	 	 	=	$	9.46	
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To	tax	adjust	or	not	to	tax	adjust…	

¨  In	the	example	above,	we	have	assumed	that	the	
op;ons	do	not	provide	any	tax	advantages.	To	the	
extent	that	the	exercise	of	the	op;ons	creates	tax	
advantages,	the	actual	cost	of	the	op;ons	will	be	
lower	by	the	tax	savings.	

¨  One	simple	adjustment	is	to	mul;ply	the	value	of	
the	op;ons	by	(1-	tax	rate)	to	get	an	aper-tax	op;on	
cost.	
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Op;on	grants	in	the	future…		

¨  Assume	now	that	this	firm	intends	to	con;nue	gran;ng	
op;ons	each	year	to	its	top	management	as	part	of	
compensa;on.	These	expected	op;on	grants	will	also	
affect	value.	

¨  The	simplest	mechanism	for	bringing	in	future	op;on	
grants	into	the	analysis	is	to	do	the	following:	
¤  Es;mate	the	value	of	op;ons	granted	each	year	over	the	last	
few	years	as	a	percent	of	revenues.	

¤  Forecast	out	the	value	of	op;on	grants	as	a	percent	of	revenues	
into	future	years,	allowing	for	the	fact	that	as	revenues	get	
larger,	op;on	grants	as	a	percent	of	revenues	will	become	
smaller.	

¤  Consider	this	line	item	as	part	of	opera;ng	expenses	each	year.	
This	will	reduce	the	opera;ng	margin	and	cashflow	each	year.	
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When	op;ons	affect	equity	value	per	share	the	
most…	

¨  Op;on	grants	affect	value	more	
¤  The	lower	the	strike	price	is	set	rela;ve	to	the	stock	price	
¤  The	longer	the	term	to	maturity	of	the	op;on	
¤  The	more	vola;le	the	stock	price	

¨  The	effect	on	value	will	be	magnified	if	companies	
are	allowed	to	revisit	op;on	grants	and	reset	the	
exercise	price	if	the	stock	price	moves	down.	
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Bridging	the	Gap	

The Numbers People

Favored Tools
- Accounting statements

- Excel spreadsheets
- Statistical Measures

- Pricing Data

Illusions/Delusions
1. Precision: Data is precise

2. Objectivity: Data has no bias
3. Control: Data can control reality

The Narrative People

Favored Tools
- Anecdotes

- Experience (own or others)
- Behavioral evidence

Illusions/Delusions
1. Creativity cannot be quantified

2. If the story is good, the 
investment will be.

3. Experience is the best teacher

A Good Valuation
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Step	1:	Create	a	narra;ve	

¨  Every	valua;on	starts	with	a	narra;ve,	a	story	that	you	
see	unfolding	for	your	company	in	the	future.	

¨  In	developing	this	narra;ve,	you	will	be	making	
assessments	of	your	company	(its	products,	its	
management),	the	market	or	markets	that	you	see	it	
growing	in,	the	compe;;on	it	faces	and	will	face	and	the	
macro	environment	in	which	it	operates.	

My	narra've	for	Uber:	Uber	will	expand	the	car	service	
market	moderately,	primarily	in	urban	environments,	and	
use	its	compe''ve	advantages	to	get	a	significant	but	not	
dominant	market	share	and	maintain	its	profit	margins.		
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Step	2:	Check	the	narra;ve	against	history,	
economic	first	principles	&	common	sense	
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Step	3:	Connect	your	narra;ve	to	key	
drivers	of	value	

Total Market

X

Market Share

=

Revenues (Sales)

-

Operating Expenses

=

Operating Income

-

Taxes

=

After-tax Operating Income

-

Big market (China, Retailing, Autos) 
narratives will show up as a big number here

Reinvestment

=

After-tax Cash Flow

Networking and Winner-take-all narratives 
show up as a high market share

Strong competitive edge narratives show up 
as a combination of high market share and 

high operating margin (operating income as % 
of sales)

Easy scaling (where companies can grow 
quickly, easily and at low cost) narratives will 
show up as low reinvestment given growth in 

sales.

Low risk narratives show up as a lower 
discount rate or a lower probability of failure.

Adjusted for operating risk 
with a discount rate and 

for failure with a 
probability of failure.

VALUE OF 
OPERATING 

ASSETS

Adjust for time value & risk
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Step	4:	Value	the	company	
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Step	5:	Keep	the	feedback	loop	
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Step	6:	Be	ready	to	modify	narra;ve	as	
events	unfold	
Narra$ve	Break/End	 Narra$ve	Shi1	 Narra$ve	Change	

(Expansion	or	Contrac$on)	

Events,	external	(legal,	
poli;cal	or	economic)	or	
internal	(management,	
compe;;ve,	default),	that	
can	cause	the	narra;ve	to	
break	or	end.		

Improvement	or	
deteriora;on	in	ini;al	
business	model,	changing	
market	size,	market	share	
and/or	profitability.	

Unexpected	entry/success	
in	a	new	market	or	
unexpected	exit/failure	in	
an	exis;ng	market.	

Your	valua;on	es;mates	
(cash	flows,	risk,	growth	&	
value)	are	no	longer	
opera;ve	

Your	valua;on	es;mates	
will	have	to	be	modified	to	
reflect	the	new	data	about	
the	company.	

Valua;on	es;mates	have	
to	be	redone	with	new	
overall	market	poten;al	
and	characteris;cs.	

Es;mate	a	probability	that	
it	will	occur	&	
consequences	

Monte	Carlo	simula;ons	or	
scenario	analysis	

Real	Op;ons	
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