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Our	Agenda

• The	puzzle	of	stationarity

• Close	reading	of	Malthus
– Context
– Some	passages

• Formalization,	with	graphs

• An	“App”	example

• For	next	time:	Dismal	conclusions



The	puzzle	of	stationarity

Total	human	population	changed	from	the	dawn	
of	human	history	until	about	1800	or	so.

How	did	we	manage	this?	

Imagine	each	woman	had	1.01	daughters	
surviving	instead	of	1.00.	How	much	difference	
does	this	make	in	growth	rate?	Pop	size	after	
10,000	years?



Two	Tales	of	Population	Size

Why	did	England	at	the	time	of	Malthus	have	about	
9	million	people	in	1801?

1. An	accident
Population	size	in	1801	was	the	cumulative	
outcome	of	a	long	history	of	chance	events:	
plagues,	bountiful	harvests,	waves	of	invaders,	…

2. “Design”	(Systemic)
A	system-induced	equilibrium



Oscillations	in	pre-industrial	times
Malthus:	a	perpetual	oscillation	between	happiness	and	misery”

Colyton,	England	(Source:	Wrigley	1969)



Oscillations

• Births	and	deaths	bounced	up	and	down

• On	average	growth	was	close	to	zero

• Cycles	of	positive	and	negative	growth



What	a	theory	needs	to	explain

• Why	populations	were	roughly	stationary,	
neither	exploding	or	going	extinct

• Why	there	were	oscillations

• Why	standard	of	living	didn’t	really	improve



Close	reading	of	Malthus

Context

Some	Passages



Malthus:	the	man

• Privileged	background,	a	
reverend,	later	a	
professor,	founder	of	
“political	economy”

• An	early	support	of	poor-
laws,	but	thinking	in	
“Essay”	made	him	a	
fierce	opponent

• Aimed	to	be	an	
empiricist,	but	in	the	
long-term	is	famous	for	
theory



Malthus’s	World

• Birth	rates	driven	by	wages	through	age	at	
marriage,	not	by	contraception	(“vice”)

• Death	rates	(“misery”)	driven	by	wages	
(relative	to	food	prices)

• Wages	driven	by	labor	supply

• Labor	supply	driven	by	fertility	and	mortality

• A	system	with	feedback	(a	“vicious	cycle”)



Oscillations

• Good	times	àBad	times	à Good	times	…

• Let’s	read	Malthus’s	own	words	(p.	9)







Malthus’s	Dismal	Cycle
1. Population	increases
2. The	laborers	suffer,	wages	fall
3. Later	marriage,	fewer	children
4. Agricultural	intensification
5. “Tolerable	comfort”	re-established
6. Go	back	to	”1”	and	repeat



“Preventive”	and	“Positive”	Checks

• “the	power	of	population	being	left	to	exert	itself	
unchecked”

• “foresight	of	the	difficulties	attending	the	rearing	
of	a	family	acts	as	a	preventive	check”

• “actual	distresses	…	by	which	they	are	disabled	
from	giving	proper	food	and	attention	to	their	
children,	act	as	a	positive	check”

• “positive	checks”	à increase mortality
• “preventive	checks”	à decrease	fertility



Formalization	of	Malthus	
(with	graphs)

Context

Some	Passages



Modeling	Malthus	(1):	
Population	and	Wages

Diminishing	returns	à Downward	sloping	demand	
for	labor

N
people

w(N)

Wage	(w)N	people

w(N)

Usual picture
We flip the axes
so we can link wages
with births and deaths

Wage	(w)



Evidence	that	wages	went	up	when	
there	were	fewer	people

3RSXODWLRQ�'\QDPLFV�RI�+XPDQV� ����
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YDULDWLRQ�LQ�WKH�ORFDO�EUHHGLQJ�SRSXODWLRQV��+DPPHO�DQG�+RZHOO���������LV�RIWHQ�FLWHG�
DV�HYLGHQFH�RI�KRPHRVWDVLV�DPRQJ�KXQWHUV�DQG�JDWKHUHUV��,I�KRPHRVWDVLV�ZHUH�
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Modeling	Malthus	(2):	Births

b(w)

Wage	(w)

Crude
birth
and	
death
rates

Higher earnings à more births
Mechanism: primarily more marriage, 
(but also some evidence of control within marriage)

What about death rate? Sketch



Malthusian	link	between
economics	and	demography

• Simple	Model
– 1	fixed	resource	(land)

– 1	variable	resource	(labor)

– no	capital	accumulation

• Stable	Equilibrium

• �Dismal� conclusions
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Why	is	equilibrium	stable?

• Imagine	that	we	have	
“too	many”	people	

• Population	will	shrink,	at	
first	R’ =	b	- d
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Why	is	equilibrium	stable?

• Imagine	that	we	start	with	
“too	many”	people	

• Population	will	shrink,	at	
first	R’ =	b	– d

• As	pop	shrinks,	wages	will	
rise,	first	to	w��,	then	
eventually	to	w*
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What	if	pop	starts	“too	small”?

• Draw	same	picture	with	N’	<	N*

• Do	dynamics	increase	population	back	to	N*?



We	have	an	“App”

• http://shiny.demog.berkeley.edu/josh/new_m
althus

• Let’s	look	again	at	dynamics	if	we	start	with	
pop	that	is	“too	big”
–What	happens	to	wages?

–What	happens	to	growth	rate?



Next	time

• More	dismal	conclusions
–What	if	we	invent	a	new	technology?
–What	if	we	improve	child	health?
– How	could	war	and	famine	be	good?

• Was	Malthus	right	for	his	time?	Empirical	
evidence.

• How	could	Malthus	have	been	wrong?


