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i} Introduction

Gathered around the campfires wearly in their training,' fledgling
ecenomists hear the legend of the Dutch tulip speculaticn from their elders,
priming them with a skepticel attitude +toward asset markets, especially
futures markets, That prices of "intrinsically useless" bulbhs could ricse o
figh and collapse so rapidly seems to provide a decisive exasple aof the
instability and irrationality that may wmaterialize in commndity aor other
aszet marbkets, MWhile the tulip speculation and octher examples of "specula-

Tive manias" such as the South

Lo

ga znd Mississippi Bubbles sesem to smerge
primarily at the birth of new markets, this cbservation provides no comfort.
er that their theories of raticnal asset pricing will
L crucial moments. Because econcomic systems continunusly
generate new csgpeculative markets or recombinations of old markets, events

like the tulipmania indicate thn
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putbreaks of speculative mania may appear

Econamists have placed numerous histerical and contemporansous episodes

in the "bubble" categery. For example, Kindleberger (1978) catalogues a long
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sequence of financial panics and manias and provides a des

of their dynamics. FRecsntly, Shiller (19B6) and West (1983) have interpreted

stock market behavicr as potential bubbles or fads, and economists studying

m

sxchanqge rate detsrmination such as Dernbusch  (1983), Krugman (1983), Hees
£1986), and Frankel and Froot (1986} have argued that recent market values of
the dollar may have been driven by a speculative bubble.

However, Flood and Garber (1920) demenstrated the impossibility of

distinguishing empivically between a hypothesie that asset price dynamics are
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driven by 2 speculative bubble and & hypothesis tha archers have
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participants. More generally, data will not distinguish between & claim
that market participants are suffering from some mania because behavicur does

noet confors with the prediction of some researcher’s theory and a olaim that

-
]

the thegry is flawed or mis-specifisd. HBecauysz of th observational
squivalence, eccnomists who take a position in the debate over the existence

of oubblss  are maki

o

o

g commitment which cannaot be based on the analysis of

ive activity so wild that
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Yet, there appear to be svamples cf
tnterprating them as generated by market fundamentals strains the liwits of
credulity.  The 17th century Dutch tulipmania always appears as a favorife
gwample, even oproviding a synonym in  our jargon for a speculative mania.=®
Uhile other ewamples of spéculative manias contain elements of money creation
which canceilvably may have been transformed inta anticipated market funda-
mentals, the hulip speculation occurred 1in a2 commodity market  that was
seepingly disconnected 4from the regular credift and mensztary system 1n the
HNetherlands. Al=sg, as a non-essential  agricultural coemodity, the tulip
tould nte reproduced rapidly and without limity should itz relative price

increase. GSince market fundamental oprices under any reasonable contingency
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recorcded levels, the tuligmania hae been inter-
preted as providing prima facie evidence that speculative manlas can impinge

on warket prices,

Séa Bubbles are the other two example
these pravide yst qnathﬂr synonya +ar
" ipterchanoeably with

2 The HMiesiessipgpi  and  South
which appear on everyane s short li
speculative maniaz, Samuelzon (1937 uses ”Lullpm«n a
“Fonzi scheme", "chain letter", and ”bvbb
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models for bubbles tag
unrestricted
more 1i

ive manias, making 1t

ecanomiste will
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markets

in

the tulipmania

b

nave generated

kely that a2 sizeable hody of

occazionally embrace the “hubble hypothesice” in debates about
whether hubbles have emerged in other episodes, Though it has been decicsive
in establishing our pricrs, our knowledge of the Dutch ftulip speculation ig
murky at best, aricing perhaps from a few anecdotes in Mackay (183%) or 10 &
few scattered prices from other authors. Mg  researcher has generated a
systamatic times esries of the varigus bulb prices or even put together a
coherent story ol how the markets worked or  of the nature of the financial
cantracts that satsrialized, Fosthumus (1927,1929) and Krelage (1942, 1%46)
ma¥e the clesest approaches but even they did not organize the data that thay
gathered in 2 gmanner wuseful for understanding the dynamics of the market
orices,

In this paper, I will describe both the spot and futur= tulip markets
that emerged during the speculaticn and construct a data set consisting of
time series of prices and trading weights for many of the varisties of bulas
in the markets. The paper is divid secticns. [ present in section

ed into {0

i1} the traditioral tulipmasnia legend,

on its  sources in section 1ii). In sectienm iv),
and eccnomic history of the 17th century MNethe
ground. In sextien vi, [ describe the nature
tulip markets, focusing en  how the reproductive
determined behavior in theze markets. For this
cn Fosthumus (19297 and Krelage (1947, 1%94&). In
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toc limited to construct “"market fundamsntals”, 1 sisply examine the movement
cf prices for a variety of bulbs. 1In section viii) I examine the post-col-

lapse behavigr of prices, reporting 18%h cenfury pri
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and hyacinth bulbs. 1 compare the pattern of price declines far ipitially
rare 18th century bulbs to that of 17th century bulbs. In section i1z} I use
n address  the gquestion of whether the 17th century ftulip

speculation is  clear evidence of the existence of a speculative manla or

il

bubblie. Ssgotion ¥) contains concleding remarks,

11) Thez lLegend
Descriptions of the tulilp speculabticn zlways are framsd in a context of

doubt  ahout  how  the Dutch, wusually sa  successful  and careful in their

to the episode depend on the brief descri
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century and was imwediately eebraced by the wealthy as & beautifu and rare
tlower cosmanding high oprices. The market was for durable bulbs, not
flowers.  Bs in so many aarkets of the time, the Dutch dominated the market
tor tulips, svan devoting substantial agricultural lande to its cultivatian,
The belbs companding high prices  groduced  unique, beantifully patterned
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.y common tulips were spld at mpuch lower prices.

Beginning 10 1434, non-professionals  entered the tuiip frace in such
numbers that cother zciivities were neglected. Prices af individual bulbs

-0
—
i



reacned enocracus BY
height of the specula
1984 dellars (2.5 41

of these bulb grices

[

mn

suCh

criptions

k]
n

5
—F
[l

[ =8
.
pey
il

-t

[y}

)
-
ot
[wi}
i

o
s
]
[ 8
"~
[}

M ad
p—

N
L

m

et
-

the speculation,

the event

lunacy of

ristakenly e=zting
menting with then &
transaciians  far
zupenciture oz
modarn reader.,

The story-tellsr
frenzy when large amo
in the speculation a
zgsels to particina
the frenzy terminate
their previous pricss
evidencsz of rpost-col
in the story. Oniy n
vears athber  thes ogll

s

rt

Lt
Ul

-ty

iy

P
or
8]

-

«Z
j
e
o
W

.
E

numbers

-t

O

u

W

LN

&)

Lt

]

=)
D

a

tulip

m

m

H
i

market.

L

-

-
5
[w]
=i

b

[
tmn

m

comman

v

u

resourfes

o
—

m

i

o}

s

gl

e

g

o

R

LF

were

b

=
o

-+

nl



al
b
ax

a)
S
s

At
i

A
ut
[
[}
—

—

ol

RDiversion

of Thought

istary

i

4
13}

)

]

4L

G

oo

+
[}

Chroniclers

mani

T

a4

(1

o
4

i

-

5y

mn

ut
i

v

by
at
i

i
a4t

[}

—~

w1

i~

er

—

i1

Shi

i

wﬁich

anticn

not g

=

w
=)
-

“1
bl

g

in

1o

—

-

qurces

3

he
rade

s
L

cf

none

0

a .

i\

44

[ =1
in

s
[

contrac

futures

in

cites

Beckmann,

evicus saction,

-~
i

e g

aon
Bl
[+ L
un
-
O
i
AE I
s
2t
o]
[ ¥
LT e
el [
]
uy
42
T
)
= oun
oo
B ]
—t
|
3.
I [y
PG
N g
P ]
] "
he T2
-+
as
T T
47 I o
e e
[
o]
[
[
=
[
L S N
]
<+l
Lo
—
v
L) -
ar o
oL
m
o
YL Q
L p—
—
s
[ —
214
T
o3
A
o
A

n
i
b3}

.

ut

13

Ak

-

it

-

T

a2

o3

s}

i

w
i

£}

. e

=1
et
[
s
113
-3

oo

n

[T

Rl



Becltmann is much  maore schalariy, cfarefd B
=ach pf his statemants. HBeckmann raad the 20
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=i¥ mages devot ta tulips discuse  the 2pisode,® 11 the prize data
daszribed 1o Munting he found in Lre dialogues, S0 uwe conclude
L this iz ‘= {uncited) primary Thus, the current version
ot the tulipmania | g, to the t that it is based on schoiarly work,
tollows a grapeving o fanning out from aleg

£ more careful znd ignored line of research seems fo have had iittls
impact on our current  interpretation of the tulip speculaticon.,  Sol -
Jach’'s (18991 y ot tulips in furope provides an extenslive descriphtion
of the available literature on tulips, inc the H%G dialogues. Most of

comez  from Wie hut he also ewplores records &t by

of tulip cantracts fram this fime. However, Solms-lLaubach was a betanist aho

zimply deoscribed  some of  the events of tha specuiation without snszivsis.
’ Among sauthors cited was Ricard e spent cne-hois
page in vaguely Bing the high tulig onrices and the coliapse.
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asing rascurces for the war against the Dutch, Along with the growing
war-weariness in Lhe Net
Thirty Years War militarily with the Dutech alliance in 1435, Initially

unpregared, the French suffered wmaior setbacks, cuiminating in an Imperia

The ewpansicn of Dutch political power depended on the rapid developnent

ot the Dutch =2conosy The iWetharlands was & largely urbanized soclety
engaged in manufacturs, the rgst of Eurgpe capsisved of
gEasant socleties, The major Dutch industriess were shipbuilding, fisheriss,
fransport, textiles and finance. Durirng th 17¢h rcentury, @ost franscort

=hips in  Euroosan merchant  fleets werz built hy  the Dutch, and the Dutch

merchant fleet ocubnumbered the flests of all the other maritime naticns of
Europe combined, The Dutch dominated 4rancport in grains. precious and
common metals, salt and other bolk geede: and as an entrepct the Metperlands

provided a natural location for Eurcpean markets in all major commoditiss,
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commodity markets.  fmsterdam became the deminant  market for  short and lang
berm credit;  and markets in stoois, coammedify futurss and options maferia-
lizeg eariy in  the 17th centory, s Tradinz of naticnal loans  of aany
countries contersd in émsierdam., as did a marwet in the shares of jaint stock
Companties. ‘e Bast Inzia Company, foun in 1697, gradually gained control
v de 1a VNMega (:1&85)  ~yor a scrigtion of  thz varlietv of
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ing, eventuslly disappears during the growing sesasong
renlaced by & clogne, the primary bud which ic now &
s tesw secondary buds by the enpd of the seasan. fAsaxual

tede, the principal propagation method, produces an

Es at 2 mavieuan rate of from 1004 to 1307 in normal
iractly from seed requires seven to twelveo years before
re appear in April or  HMay and last for about a3 week.
=ruirzd before the secondary buds flower depends on the

[wepy
T
)

o this periocd uniess it also involves transters of

t to invasion by a mosaic virus whose important effect,
to produce remarkable patterns on  the flaower, scoe of
bzautiful, Exanples of theee patterns can be found 110
Yiceroy, the Sesper fugustus, and the Gouda. The
@ particular flower cannot be reproducsd throwgh seed

! produce bulbs unaffectsd by the virus which vyield a

cocmmon flower fhese Gulibe may themselves eventually "break" at some unknown

date bubt ingo 2 pattarn may not  ba remarkable. However, a particular

pattern can bz reproduced by culfivating the Lolb cufgrowths intc new cullbs.
5 . o bt So4 S 3 - i

'9 See fMather (1961}, p. 44,

Le Hartean and ¥ester (1583), p. 459, state that the time before
£ “ing nof & bulh lesc = ; . . e = -
Flowering o2f 2 bulb lsss than 3 cm. in diameter 15 % years, of a bulb from S
te 7 cm. is Z years, ano 2 bulb greater thanp B 2o, 15 one yoar,
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tashion only in the 1%th century,t® indesd, o wWas unpredic-
table, some thave characisrized tulipmania 2mong growsrs as a3 gamble with
growers "vying to produce befter and  mere bizarre varienestiocns and feather-
ingh.? Though it i3 now  known that the mosaic virus is spread by aphids,
methods of encouraging oreaking were not  well-understogd in the 17th cean-
tury. G%W  suggested graffing half a bulb of & breben tulip to half a ouih
of an ungroken tullp to cause breaking L[van Slogteren (1960, np. 270 La
Chesnee Monstzreul (1634, p. 143) states that the art of ‘speeding transfor-
mation® among florists,=°
thoush sgricultural commoditiss, broken tulips could oe

relatively  slowly:  thus. amovements in their relative prices wouid not ee
moderated through  rapid supply respaonses.  The demsnd for  the bulbs arosse
from the iorces that drives  demand for  rare and boautituloocolzous 1o
any soCiety ot ranidly incr=asing wealth. It is not mors remarkacle that
particulariy rare bulbs which the tastes of the times had cilassified as
peaytitul should cammand high  and rising prices than ¢ or Qid
Masters paintings should command  such prices.®! Thus, the Semper Augy ‘
reputadly the most valued of tie tulips, with only 3 few eBxisting buibs, was
valued greatly for vears before the tulipmania, as in Chart 1

was eclipsed in fashion in the 18th Century oy the
hyaci 7345 pu. L-ll.

Y7 o Matner (i%all, prp. 100-1.

20 D'y { 158-217, devotes z  chapifor  to in
tulips, snedding 11 on methods to encoursge briaaking

#t This was & very period  ip which ths Dutch ang Flewalsh schaols
4 the produces 5f wnich commandad high cootesporanegus  orices from
the sane claszoe who zalsc o admirsd ths heauty of the tulia,




Mor should economicste be surpised that a speculative market for rare
bulbs might materialize and genszrate large price fluctuations hecause af 1i3
thinrness, The <surprising feature of  the tulipmania was the spread of

speculation to the market for common bulbs  and  the enormous price rises

zyperienced in fthis market in the last mnonthe of the speculation.

The market for all bulbs was limited to professional growers untill 1634,
but participation encompassed a more general class of speculators by the end
ot 1834,22 Rumors that demand for bulbhs was rising in France apparently
drave the speculation,?s

Market participants could smaes pany types  of deals. The rare flowers
were Called  "pisce®™ goods, and particular bulbs wers sold by thelr weight,
Typically, the heavier bulbs had more outarowtnhs znd  therefore represented =z
collectign of future gulbs, The waight =standard was the "azs", about 1726
ot a gram. (Zeme idea of the buls
he For exan
given price, Lhe sals contract wou
3 givan lncatieon. Once markets developed in common bulbs, they were sald
in standardized anits of 1000 azsen or 1 peound { 9728 aasen in Haarlem, 10240
aasan in fAastzrdam). Furchase contracts for "pound” goods would not neces-
sarily refer teo particular bulbs,

A purchase hetween Septamber and Juns was pecessarily a conbtract for
futura delivery. flso, markets materiailzed for the outgrowths of the rarer

22 Host of the remainder o thie sectign 13 recanstructed the
dizcussions In Fosthumus (1929) znd Y¥relage (1947, 19443,

== \n France, 1% becams fasnionable for women tec array quantities cof
fresh tulings at fhe tap of thelr -owns, Fashionable men vied with each gther
to present the meost birarre flcowers to eliogible women, therebvy driving up the
demand for rare floawers,



&) gram of 1062 azen. | gram of 20 azen.

Figure 2

"Tulip Sizes
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ign ccocourred on lanuary 2, 1637, filve weeks

garlier. This 2xplains why

list in Table i,

Finally, the 1ist contains ssveral transactions lietad in Hunting and in
krelage (19427 which [ could not find among the abov sgurces. Unfortu-
nately, Krelage reporfs the price per aas involved in particular transactions

¥ii} Scme on of the Datsa

Yo a extent the grice list is a blernd co©f apples and cranges. 1
£3annot separats  the prices determined in the ccllieges, in
constraints sesm not te have peen  imposed, from these which  wmay have besn
more serigusly oinding an the transactors. Also, T cepnnot ssparate the =gpot
trom the deals, alithgugh all ifransacticns affter Septanter, 15836 must
have besn  for future delivery., (ne natural way to ssparate these categeories
is to split the saapls between "piece" goeds and “pound” coods.  Pesthumus
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ragirg in pound geoods, even in the colleges. M

the middle classes and capitalized warkers such as the weavers disdained the
pound goeds and traded oply in the rarer bulbs,

in Chart 2 through Chart 1%, | dspict the “fiae series

that I have been able to reconstract for varicus bulbs, The last chservae-
tions for each ssries lewcept for  the Jwitsers) falls on February I, .
For that date there are usually ceveral price obsarvaticns far each flouwer,
but their arcer of appearance in the charts has npo wmeaning. In particular,
the charts nat indicate a3 price explosincn at an infinite rate on Feoruary




Z. 1 have conrnecied the pgrice lines ¥o &
February 3,
The bulbs that can be included

kens, 8dmirasl van der Eyck, Gouda, Seamper
these, the GScuda can be considersd 4
price seriss for this bulb, starting at
The bulbs that can be included among the "n
azzen ot gound 1o are fdpirael d=z
znde Hoo , erocte Geplumid
sedonass and Witte Crcoconpen.2s
cizssify, & ing different deszis 1
appear.

Genperally, the pound 501d a2t muc
pi=2ce goods. However, in the last fau
prices incr much more rapidly than dig
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fer 192 flerins. In Retterdam, & bulb called L imperiale <ol
flerins,
Frelage {1744) alsoc reproduces a 1737 tem price  catalegue of

vacinth and tulipg bulbs. Of its several huadred different bulbs, only six
namss match thoses of bBulbs traded in 1637, Interestingly, it offers Semper
Augustus bhulbs for .1 florins.  In Table 2, 1 report prices for these bulbs
for Jdanuary 2, 1637, February 3, 1637 and Even starting in Jdanuary
L&37, before the of tns speculation, the prices decline 1s remarbkable.

Frices fall to levels of SIE, G UE, or o005Y of their Japuary, 1637 valuas
in a century. Alszc notewarthy is  the convergence of prices of all indivi-
Lulbs to 2 coamon valus, ¢ the initial bulbk valu=s.

In Tablse I nave compiled th2 prices gt bulbs common fto the 1707
avctiaon and the 1 crice list, While this was not  a period  bnown for 2
t ation  pr  crash, prices display the =zame pattsrn of declinsz,
F bulbe appearing an an tioan list wersg bly recently
introduced varieties which commanded velatively high prices.®® By the fire
they appeared on & general catalogue, they had become relatively common.

v oIn XZ years prices declined to 3%, JZ3W, 334, aor (D44 of their
original  valu=s, regeating the patfern aof declinz of the bulhs fram the
tulipmanta. lndeed, tne valuszsble bulbs cf 1707 evsen converged approximately
to the same florin prices as the valuable bulbs of 15637,

28 Hon f the bulbs er the 17329 liet carried & price greater than B
rlorins, while topi lower, Rare and valuable bulbs would
nef appear  onoa o list. CLonversely, auctions wcula not
Likely bother with oo bulbs. Since the 14637 rare bulbs had
hecome common 2y 1707, 1t is pot surprising that their names dicagpeared from
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the 17th  and 18th century. in three decades,; prices of even the high

priced bulbs wuvsually +ell  fte 1-2% of the original pric

m

. Epth crigins
fighty priced and inexpsnsive bulbs converged to a price of from W5 flor

to 1 flerin.

1w}

I now examine whather the svidence demands a mania interpretation
the cutip orice soveaments. First, 1 will dispose of some nagging issuss:
tne absspce of descriptions of economic  distress in acceounte of  the per
nat engaged in anti-sgeculative moralizingy and 21 the clalms that the dis

ot rencwneg bulbs  or their exireme price declines over lgong &
perigds siynal the lunacy of the svent

gvidence pgravides ag  compelling ewplanaticgn, the trades 1n comean bu
lasting fram January 2, 1637-Fsbruary 3, 1&37., Gnly for this facet of
zoeculation might ane invaoke a bukhle hypothesis, thaough

suggest scae alternatives.

It 1s pmot difficult to understand why geperal economic studiecs
this period take lititle notice of ‘economic distress” arising frag
zpeculetion Sincz the longer term price rise gocurred in the rare pulbs,

iz doubbtsul that siagerificant agricultural resources wers devoted ho ewp
their culfivation. 4lzo, since  the spectacular price rise in the caar
buibs occurred anly after the gulbs were inp  the ground in September, 4
ri=es in  these grices could also have had little =ffect on the allocation
resaurces, Thus, to the extent that the speculatica had any impact, It

Rl 28
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January, 1637. Frices of common bulbs rose up fLo twenty-fole, collapsing 1n
the first week of Fsbruary to lesz than 5% af their peak pricss, l.e. to
cemewhat below their pre-Januwary prices. The wmagnitude of the collapse
remainz unclear, otecause of the lack of availability of immediate, post-cool-
lapse narket prices.  Since already valuable bulbs may have rizen in
this speculaticn, the relative porice ipcrease of compon bulbs is the remar-
kable features of ghase ot the speculation.

Even i+ ted, day-to-day information about market svents for this
period wers avai , one would be hard presszed to find a mart
explanation for *these price moversnts, It is clzar thsat

these prices. although they are echoced in sompe wri racts.
The collage Ffuturss martets suffsred from a lack of internal contrcol cver the
nature of ¢ s which might e=ncourzge 3 speculation epf fhils sort. First,
they received little exiernal credit, a3 the large financial insftitutionz and
the wealthy did not participate in the speculation. Second, no contral
gver the grosse or net position of the participants, and no margin

Wee  required. These wmarkstsz consisted of a cellection of pecople without
gquity making @ver-increasing numhers of  "@illion dellar bats with =ach
oinar. Third, +the contracts were not marbed to markelt; and a singls
sychange did not taks cne side of each confract. Therefere, i1ndividuals
might  =stablish  snormousz oross peositions while malntalning a small nat
nosition,

However, imperdect restriciion of the market does npot  explain why tha
specutation began, Faor suplanaticns  based on market fundamentals, w2 must
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An assumpticn that the tulipmania episcde predi
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advance bubble theories of asset pricing provides the point ot departure

bubbles may e , it is desirable tc undertake 3 detailed study of ihe
events, most of wiaich have not been examined with modern tools, to zssurs
that «other r=ascnadble explarations have net  been overlooked. FProbably,
zroncgmiele will sever agres that a bubble has affected prices in a particuls
modern  markst, oDpeczuse of the overwhelming clufter of available data and
altsrnative © . Similarly, it is likely that careful  study of cur-
gorted hiszhor bubales will cast doubt on wheither they represeni spscula-
tive manias,

I have zimec to investigate the nature of the BRVLF
ment during  the tulipmaniz. While lack of dats preciudes 3 solid conciu-
siepn, the results of  the study irndicate that the bulb speculaticn was not
ochvious madness, at least for gost of the "mania", Only the last

month of the specuolabi

-
jwl
o

noremains as & poterntial Gubble, although

unrclzar epough that one cowld seriously embrace one side of  the dispute onivy
through religious conviction. [ suspsct that careful study of other pur-
porbted bubbles will lead to sinilar

! % - 7 —— e =, P (- 3 - - - L Il -~
bubbles. A oporeconcition for  the existence of a zubble i¢ the beliet that i
bubble can The ancient eua cited may not themcelves nave

been bubbles. Yowever, if market prarticipante belisve thal these histeorical

ova the zwistence of bubbles, bubbles can smerge in assst aarkets,
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