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Abstract

We present some comments on the diversity of the paintings by
JohannesVermeer (1632{1675) depicted on postagestamps. We have
found 20 of the 36 \recognized" Vermeerpaintings depicted on postage
stamps issuedby 29 \countries"; by country we mean here a stamp-
issuing region that issuesor has issued its own postagestamps. We
apply Fisher's � index of biodiversity [11] to comparethe diversity of
Vermeer paintings depicted on postage stamps with the diversity of
two other data sets [26]. We illustrate our article with images of 7
Vermeerpaintings depicted on 10 postagestamps issuedby 5 di�eren t
countries.
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1. Dedica tion and mise-en-sc �ene

We dedicatethis paper1 to the memory of Jerzy K. Baksalary2 (1944{2005),
who introduced the Dutch painter JohannesVermeer3 (1632{1675) to the
�rst author after a visit in 1986to The Netherlands4. As Jerzy later recalled,
he wasexploring the Rijksmuseumin Amsterdam marvelling at the master-
piecesthere. At a certain moment he reached a corner where four paintings
The little street [P7]5, The milkmaid [P9], Woman in blue reading a letter
[P14], The love letter [P29] by Vermeerwere hanging. Imagesof these four
paintings and details from two of them are depicted on a set of six postage
stamps issuedby the Maldives6 in celebration of the 200th anniversary of
the Rijksmuseum,seeFigure 1 below.

Jerzy was so delighted to see these four paintings that he spent the
remaining time until the museum closed just looking at them. Later on,
Jerzy decidedthat he would try to seeall 36 \recognized" Vermeerpaintings
(seeTable 1 below) with his own eyes. Unfortunately, he did not manageto
achieve this task, with his untimely death in March 2005 at the age of 60
after seeingonly 20 of the 36 Vermeerpaintings.

The secondauthor's interest in Vermeer paintings began when Jerzy
visited Montreal in 1988and he noticed a framed reproduction of Vermeer's
The glassof wine [P10] hanging in the dining room in the home of the sec-
ond author. The secondauthor's interest in postagestamps started when

1 Invited paper submitted for publication in the Special Issue in Honour of Jerzy K.
Baksalary (1944{2005) of DiscussionesMathematicae { Probability and Statistics. Names
appearing in red (in the pdf �le) provide open-accesslinks on the Internet.

2For some biographical information on Jerzy K. Baksalary and a detailed annotated
list of his publications, see[2, 3].

3Extensive information about Johannes Vermeer and his paintings are given in the
extremely competent and rich website [10].

4Jerzy Baksalary was then visiting Wageningen under a joint research agreement
between the Department of Mathematics, Agricultural Univ ersity at Wageningen (The
Netherlands), and the Department of Mathematical and Statistical Methods, Academy of
Agriculture in Pozna�n (Poland).

5Numbers in square brackets pre�xed with the letter P refer to the list of 36 Vermeer
paintings given in Table 1 below; an asterisk indicates that the painting has appeared (at
least in part) on a postage stamp (see also Table 2 below). Numbers in square brackets
(with no pre�x letter) refer to items listed in the list of referencesat the end of this article.

6 \The Maldiv es (or Maldiv e Islands), o�cially the `Republic of Maldiv es', is an island
nation consisting of a group of atolls in the Indian Ocean. The Maldiv esare located south
of India's Lakshadweep islands, and about seven hundred kilometres south-west of Sri
Lanka." [24]
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he wasat high school and wasgiven a collection by his father; his interest in
Vermeer paintings depicted on postagestamps was kindled in 2006 by the
�rst author, who is planning to seeall 36 Vermeer paintings{in particular
the 16 that his father did not manageto see.

Figure 1. Six postage stamps depicting Vermeer \pain tings on display at the
Rijksmuseum" issued by the Maldiv es (Scott7 2534a-e) for the
[museum's]\200th anniversary 1800{2000":
(top left) Woman seatedin doorway, detail from The little street [P7];
(top centre) Two women, detail from The love letter [P29];
(top right) Woman in blue reading a letter [P14];
(lower left) Woman and pillar, detail from The love letter [P29];
(lower centre) The milkmaid [P9];
(lower right) Arched doorway, detail from The little street [P7].

7Throughout this paper Scott catalog numbers are as found in the Scott 2007 Standard
Postage Stamp Catalogue [14].
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We have found 20 of the 36 Vermeer paintings depicted on postage
stamps issuedby 29 \countries"; by country we mean here a stamp-issuing
region that issuesor has issuedits own postagestamps. We apply Fisher's
� index of biodiversity to compare the diversity of the Vermeer paintings
depicted on postagestamps with several other data sets.

2. Johannes Vermeer{the man

Johannes Vermeer was born in 16328, as a child of Reynier Janz9 Vos
(c. 1595{1652) and Digna Baltens (c. 1595{1670). His baptism as \Joan-
nis" was registeredin the Nieuwe Kerk10 in Delft11 on October 31. Besides
a daughter Geertruijt (c. 1620{1670),Digna and Reynier probably did not
have any other children. Vermeerwaslikely namedJoannis,a variant of Jan,
after his grandfather Jan Reynierszoon, a middle-classtailor. By the year
1640 Joannis's father began to use Vermeer, being a contraction of \V an
der Meer"12 instead of Vos as his last name. Vermeerhimself preferred the
more common spelling Johannesto Joannis and mostly signedas Johannes
Vermeer. The Vermeerswere Protestants.

Vermeer'sfather wasa middle-classsilk weaver aswell asan art dealer13,
and Johannes would see his �rst paintings in his father's establishment.
In 1641 the Vermeer family bought a housewith an adjoining inn named
\Mechelen" located on the Grote Markt 14 in Delft. After his father's death
in 1652,Johannesinherited the Mechelen as well as the art-dealer business.

In April 1653 Johannesmarried Catharina Bolnes (c. 1630{1687), the
youngest daughter of Reynier Bolnes (c. 1591{1674) and Maria Thins
(c. 1593{1680). It was an unlikely marriage, for she was Catholic, and in
mainly Calvinist Holland, Catholics were tolerated but barred from munici-
pal functions and required to worship privately. Nevertheless,Johannesmay
have converted to Catholicism shortly before the marriage. In addition to

8The exact dates of his birth and death are unknown.
9According to somesources: Jansz.

10 English: New Church.
11 \Delft is a city and municipalit y in the province of South Holland (Zuid-Holland),

The Netherlands. It is located between Rotterdam and The Hague, adjoining the latter
to the north-w est." [24]

12 English: From the sea(or lake).
13 Vermeer's father was a member of the Guild of Saint Luke, which permitted him to

buy and sell paintings.
14 English: Mark et Square [20, p. 92]; French: Grand-Place.
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the di�erence in religions, the Bolnesfamily wassigni�cantly wealthier than
the Vermeerfamily. Sometime after the marriage, Catharina and Johannes
moved into Maria Thins's house located in an area of Delft known as Pa-
pists' Corner, characterized by a relatively high concentration of Catholics.
They lived there for the rest of the painter's life, bringing into this world 15
children, four of whom died in infancy.

In December 1653 Vermeer was enrolled as a master painter at the
Guild of Saint Luke in Delft. The Guild's recordsindicate that he could not
initially pay the admissionfeeand hint that at the beginning of his artistic
career Vermeer had �nancial problems15. Other sourcessuggest,however,
that in his later yearshewasquite well o�. But beingextraordinarily precise
in his work, Johanneswasa rather slow painter, completing only oneor two
paintings a year, and, thus, his own works probably did not serve as the
main sourceof his income. Very likely, Vermeer'sbudget relied mostly on
his businessas an art dealer, and, possibly, he was also supported by his
mother-in-law, Maria Thins.

In 1662 Johanneswas elected as head of the Guild and was reelected
in 1663, 1670, and 1671, which indicates that he was consideredan estab-
lished craftsman among his peers, and a respectable middle-class citizen.
The situation dramatically changed in 1672,however, when the French in-
vaded the Dutch Republic leading to what was later known as the Franco{
Dutch War (1672{1678)16. This led to a declinein the market of luxury items
such as paintings and, consequently, damagedVermeer'sbusinessboth as a
painter and as an art dealer. Vermeer never recovered from this �nancial
collapseand in order to support his large family wasforcedto borrow money.

Vermeer died at the end of 1675 and was buried in the Oude Kerk17

in Delft on December 15. His wife attributed her husband's death to the
stresscausedby the �nancial problems, leading possibly to a stroke or heart
attack. Since Johannes left Catherina and their children with very little
money and several debts, shewasasked by the city council to hand over the
estate, including the paintings, in order to pay o� the debts.

The scientist Anton van Leeuwenhoek18, who may have been a friend
of Vermeerand who worked for the council, was appointed a trustee for the

15 Vermeer paid the remaining sum in 1656.
16 The Franco{Dutc h War was a war fought between the Kingdom of France, M•unster,

Cologne (K•oln) and England against the Dutch Republic.
17 English: Old Church.
18 \An ton `Antonie' Thonius Philips van Leeuwenhoek (1632{1723) was a Dutch trades-

man and scientist from Delft." [24].
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estate,and, asa result, most of the paintings in Catherina's possessionwere
sold to pay creditors; van Leeuwenhoek made someof the most important
discoveriesin the history of biology. It washe who discoveredbacteria, free-
living and parasitic microscopicprotists, sperm cells,blood cells,microscopic
nematodesand rotifers, and much more. His researches,which were widely
circulated, openedup an entire world of microscopiclife to the awarenessof
scientists. He is also \kno wn to have made over 500 `microscopes', of which
fewer than ten have survived to the present day". [23]

On 1 May 2000 Grenada19 issueda set of 17 stamps for the new mil-
lennium in celebration of the period 1650{1700,with oneof thesestamps in
celebration of \The birth of microbiology" depicting Anton van Leeuwen-
hoek and another depicting Vermeer'sThe art of painting [P24]. SeeFigure
2 below.

Figure 2. (left) Grenada2000,Scott 2932b,for \The birth of microbiology" with
Anton van Leeuwenhoek (1632{1723),and (right) Grenada2000,Scott
2932a,Vermeer'sThe art of painting [P24].

After his death in 1675,JohannesVermeerwasalmost entirely forgotten
for over 150 yearsuntil a French art historian and critic, JosephTh�eophile
Thor�e (pseudonym William B•urger) (1807{1869), \discovered" the Vermeer
painting View of Delft [P12]. He was delighted with it and soon became

19 \Grenada is an island nation in the southeasternCaribb eanSeaincluding the southern
Grenadines. " [24]
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fascinatedwith the painter himself. Thor�edid extensive studiesof Vermeer's
paintings which resulted in a monograph [22] published in 1866.

It is mainly thanks to Thor�e's involvement that Vermeer is today
one of the most justi�ably famous painters and is consideredby some to
be one of the �nest painters ever. (Quite recently, Vermeerbecamewidely
known to the general public through the 1999 novel Girl with a Pearl
Earring [7] by Tracy Chevalier and the 2003 movie [13] adapted from
the novel by Olivia Hetreed which won three Oscar nominations. It should
be stressed, however, that the story presented in the movie is �ctional.

Figure 3. Two postagestamps20depicting the Vermeerpainting The girl with a
pearl earring [P20]: (left) Ivory Coast21 c. 2001;(right) Kathiri State
of Seiyun22 c. 1967.

20 Note added in proof. A third postage stamp depicting The girl with a pearl earring
[P20] was issuedon 28 January 2008by France as part of a booklet \Carnet chefs-d'�uvre
de la peinture".

21 One of four stamps depicting Vermeer paintings issuedas a set \L'art du Moyen Âge:
Jan Vermeer", probably issuedafter 21 August 2001and may \ha ve beendeclared `illegal'
by Ivory Coast postal authorities" [14, vol. 3, p. 1204]. \The Ivory Coast, o�cially the
R�epublique de Côte d'Iv oire, is a country in West Africa." [24]

22 This stamp wasapparently releasedafter the National Lib eration Front took control of
the Kathiri State of Seiyun [17] on 1 October 1967and declared invalid on 1 November 1969
by the postal authorities of the People's Republic of Southern Yemen. \The Kathiri State
of Seiyun was a sultanate in the Hadhramaut region of the southern Arabian Peninsula,
in what is now Yemen." [24]
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First of all there is no evidence of the existence of Griet, a young maid
who, according to the movie, had posedfor Vermeer'smasterwork The girl
with a pearl earring [P20]. Furthermore, there is also no evidencethat the
portrait of Catharina as a jealous, sel�sh, and spoiled woman, incapable of
understanding her husband'sart, re
ects the real nature of Vermeer'swife.)

Figure 4. The girl with a pearl earring [P20] with Jerzy K. Baksalary at the
Mauritshuis, The Hague, 25 September 2001. [Photo by Miros lawa
Baksalary.]

3. Johannes Vermeer{the painter

It is not certain whereVermeerstudied and who his teachers were. It is gen-
erally believedthough that hestudied in Delft and that his teacher waseither
Carel Fabritius23 (1622{1654)or Leonaert Bramer24 (1596{1674). There are
also no indications whether Vermeerhimself had any pupils.

23 Dutch painter and one of the most gifted pupils of Rembrandt.
24 Dutch painter. Possibly also a witness at the Vermeer's marriage.
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Through the last almost 150yearsof rather painstaking studies,scholars
have identi�ed 36paintings25 they now safelyattribute to JohannesVermeer.
Their task was made di�cult for a variety of reasons: (i) Vermeer'svaried
and changeablepainting style, (ii) the wide range of his choicesof subject
matter, and (iii) the fact that he signedand dated lessthan half of the works
which have survived.

In addition, Vermeer, being a respected painter in Delft, was almost
unknown outside his home town; �rstly , becauseof his limited output, and,
secondly, becausehis probable patron, Pieter Claesz van Ruijv en (1624{
1674), bought most of his paintings, making two-thirds of Vermeer's work
unavailable for generalviewing. All the 36 recognizedpaintings by Vermeer
are classi�ed as\oil on canvas", and there are no indications that he utilized
any other painting techniques. Since no drawings or preliminary paintings
have beenidenti�ed by now, it is not known how his works on given subjects
developed. Nevertheless,two technical aspects of his paintings seemto be
worth mentioning.26 Firstly , he employed in a very lavish way the exorbi-
tantly expensive blue pigment called ultramarine, occurring in nature in the
semi-preciousstone lapis lazuli. He used it not only in the elements that
were intended to be shown as blue, for instance the headband in The girl
with a pearl earring [P20] or satin dressin A lady seated at the virginal [P36],
but also as inner paint layers, for example in the deep yet murky shadow
area below the windows in The music lesson[P15] and The glassof wine
[P10]. Secondly, many critics speculatedthat Vermeeruseda simple optical
devicecalled cameraobscurato enhancethe perspective and increasethe re-
alism of the image (it may have beenvan Leeuwenhoek who introduced the
painter to this device). Although certain light and perspective e�ects visi-
ble in the paintings seemto support such opinions, the extent of Vermeer's
dependenceupon the cameraobscura is still under discussion.

The �rst three of Vermeer's paintings, Christ in the house of Martha
and Mary [P1], St Praxedis [P2], and Diana and her companions [P3], as
well asthe relatively late work Allegory of faith [P33], depict religious scenes.

25 It is not known how many paintings Vermeer painted, but it is believed that someof
his paintings were lost after his death. These are called \missing Vermeer's."

26 It is suspected that the leftmost �gure in The procuress[P4] depicts the painter himself
but there is no objectiv e evidence that this is indeed so. However, interestingly, the
interiors represented in Vermeer's paintings are so precisely portrayed that, basedon the
measurements of the 
o or tiles and the height of the horizontal lines in the paintings
(which represent the height of the painter's eyes), combined with the fact that Vermeer
certainly worked seated, Swillens [21] evaluated that he was from 1.65 m to 1.70 m tall.
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Apart from them, he painted also two cityscapes, i.e., The little street [P7]
and View of Delft [P12], as well as three portraits of young women, namely,
The girl with a pearl earring [P20], Girl with a red hat [P22], and Head
of a young woman [P25]. All other paintings can be classi�ed as domestic
interior genre scenes,captured in elegant homesof the middle-classof the
time.

In the 36 Vermeerpaintings, womenappear about 42 times (apart from
the small but poetic parts the womenplay in The little street [P7] and View
of Delft [P12]). Simultaneously, men appear 13 times, mostly in subordinate
roles, three times with their backs turned towards the spectator. Surpris-
ingly for a father with many children, Vermeer directly portrayed children
probably only in The little street [P7]. There are, however, more than a few
indirect representations of children in paintings-within-a-painting in, e.g.,
Girl interrupted at her music [P13], Lady writing a letter with her maid
[P32], Allegory of faith [P33], and A lady standing at the virginal [P35].

Table 1. List of 36 recognizedpaintings27attributed to Vermeer, according to
Bailey [1] (in chronological order with current locations). Images of
paintings identi�ed with an asterisk, have appeared (at least in part)
on a postagestamp28.

[P1] Christ in the house of Martha and Mary (1654/1655), National
Gallery of Scotland, Edinburgh

[P2] St Praxedis (1655), Barbara Piasecka JohnsonCollection, Princeton
[P3] Diana and her companions (1655/1656), Mauritshuis, The Hague
[P4] The procuress(1656), Gem•aldegalerieAlte Meister, Dresden
[P5]* A girl asleep (1657), Metropolitan Museum of Art, New York
[P6]* Girl reading a letter at an open window (1657), Gem•aldegalerieAlte

Meister, Dresden

27 Our list of 36 paintings in Table 1 di�ers from the list of 34 paintings given by Bailey
[1], and from the list of 34 paintings in the English-language Wikip edia [24] article on
JohannesVermeer, and [5] from the list of 37 paintings in the French-language Wikip �edia
[25] article. Bailey [1] and the English-language Wikip edia [24] omit, as we do, Girl with
a 
ute [National Gallery of Art, Washington, DC], but this is included by the French-
languageWikip �edia; Brown [6] says that Girl with a 
ute is by \circle of Vermeer". Bailey
[1] and the English-language Wikip edia [24] omit A young woman seated at the virginal
[P31], which was only relativ ely recently attributed to Vermeer. The English-language
Wikip edia [24] also omits St Praxedis [P2], which Brown [6] says \is di�cult to reconcile
with the few known paintings by Vermeer".

28 For further information seeTable 2 below.
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Table 1. (continued)

[P7]* The little street (1657/1658), Rijksmuseum,Amsterdam
[P8] O�c er and laughing girl (1658), Frick Collection, New York
[P9]* The milkmaid29(1658/1660), Rijksmuseum,Amsterdam
[P10]* The glassof wine (1658/1660), Gem•aldegalerie,StaatlicheMuseenzu Berlin
[P11] The girl with two men (1659/1660), HerzogAnton Ulrich-Museum, Braun-

schweig
[P12]* View of Delft (1660/1661), Mauritshuis, The Hague
[P13] Girl interrupted at her music (1660/1661), Frick Collection, New York
[P14]* Woman in blue reading a letter (1662/1664), Rijksmuseum,Amsterdam
[P15] The music lesson(1662/1665), Royal Collection, London
[P16]* Woman holding a balance (1664), National Gallery of Art, Washington, DC
[P17] Woman with a pearl necklace (1664), Gem•aldegalerie,Staatliche Museenzu

Berlin
[P18]* Woman with a lute (1664), Metropolitan Museum of Art, New York
[P19]* Young woman with a jug (1664/1665), Metropolitan Museum of Art, New

York
[P20]* The girl with a pearl earring (1665), Mauritshuis, The Hague
[P21] A lady writing (1665), National Gallery of Art, Washington, DC
[P22] Girl with a red hat (1665), National Gallery of Art, Washington, DC
[P23]* The concert (1665/1666), Isabella Stewart Gardner Museum,Boston (stolen

in March 1990)
[P24]* The art of painting (1666/1667), KunsthistorischesMuseum, Vienna
[P25]* Head of a young woman (1666/1667), Metropolitan Museum of Art, New

York
[P26] Mistr essand maid (1667/1668), Frick Collection, New York
[P27]* The astronomer (1668), Mus�eedu Louvre, Paris
[P28] The geographer (1668/69), St•adelsches Kunstinstitut und St•adtische

Galerie, Frankfurt am Main
[P29]* The love letter (1669/1670), Rijksmuseum,Amsterdam
[P30]* The lacemaker (1669/1670), Mus�eedu Louvre, Paris
[P31] A young woman seated at the virginal (1670), Art Gallery of Wynn, Las

Vegas
[P32]* Lady writing a letter with her maid (1670), National Gallery of Ireland,

Dublin
[P33] Allegory of faith (1671/1674), Metropolitan Museum of Art, New York
[P34]* The guitar player (1672), Kenwood House(Iv eaghBequest), London
[P35] A lady standing at the virginal (1673/1675), National Gallery, London
[P36]* A lady seated at the virginal (1673), National Gallery, London

29 Boyer [5] has pointed out that in France the Vermeer painting The milkmaid [P9] is
known as La laiti �ere, who is the subject of numerous advertisements by Nestl�e, see,e.g.,
[8, 28]. For a stamp depicting The milkmaid [P9], seeFigure 1 above, bottom row center.
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Though it has been suggestedthat some women posed for Vermeer's
paintings more than once, none of them have ever been identi�ed. Critics
have often noted that although his models cannot be consideredbeauties
in the conventional senseof the word, their beauty derives from the way
they are painted. Even though three or perhaps four women in Vermeer's
paintings seemto be pregnant, e.g.,Girl reading a letter at an open window
[P6], Woman in blue reading a letter [P14], Woman holding a balance [P16],
and Woman with a pearl necklace [P17], somecritics doubt whether this was
indeed so.

The attractiv e magnetismof many of Vermeer'spaintings|despite their
undoubted artistic excellence|originates from the fact that the painter un-
covers only parts of the puzzle, leaving unanswered the crucial questions
concerning the situation being depicted. The spectator is encouragedto
speculate on issueslike: (i) who are the people shown?, (ii) what are the
relationships betweenthem?, (iii) what kind of secretis hidden in the letter
being just read, written, delivered or posted, and (iv) is she pregnant? In
this way, Vermeer's masterpiecesare being recreated over and over again
whenever yet another spectator stands in front of them.

4. Vermeer paintings on post age st amps

We have identi�ed 72 postage stamps from 29 di�eren t countries30 that
depict (all or part of) 20of the 36recognizedpaintings by JohannesVermeer.
By \country" we mean a stamp-issuing region that issuesor has issuedits
own postagestamps.

A famous painting by Vermeer, The lacemaker (see Figure 5 below),
is depicted on 8 stamps from 8 countries (8 is the most number of stamps
and the most number of countries for a particular Vermeer painting). We
have also found a stamp from S~ao Tom�e e Pr��ncipe31 (seeFigure 6, below,

30 \Ric ky" [18] lists 50 stamps from 22 countries. Illustrating a very nice online article on
the paintings by Vermeer, Heindor� [12] shows imagesof 13 stamps from 8 countries, while
in a shorter online article, Manta [15] shows images of a slightly di�eren t set of (again)
13 stamps from 8 countries. In another online article, Manta [16] displays a sheetlet for
\Masterw orks of Art" issued by \Spanish North Africa" on June 18, 2003, depicting the
famous Mona Lisa painting by Leonardo da Vinci and the Vermeer painting Head of a
young woman [P25].

31 \The Democratic Republic of S~ao Tom�e e Pr��ncipe is an island nation in the Gulf of
Guinea, o� the western equatorial coast of Africa." [24]
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Figure 5. The lacemaker [P30], France 1982,Scott 1832.

Figure 6. (left) The pastoral concert, S~ao Tom�e e Pr��ncipe 2004 (attributed to
Vermeer, apparently incorrectly), Scott apparently unlisted; (right)
The pastoral concert (detail), Dominica 1993 (attributed to Titian,
apparently correctly), Scott 1542f.
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left panel) which depicts a painting that the stamp attributes to Vermeer.
The painting is The pastoral concert and a detail of it is on a stamp from
Dominica32 (seeFigure 6, above, right panel), attributed (we believe cor-
rectly) to Titian 33. We de�ne the Vermeer matrix V = f vij g to be the
20 � 29 matrix in Table 2, and we de�ne the 20 � 29 Vermeer incidence
matrix W = f wij g, with wij = 1 whenever vij 6= 0 and wij = 0 whenever
vij = 0. We �nd that both V and W have rank equal to 18, and so both V
and W have row nullit y 2. Moreover WW 0 has eigenvalues 1 and 2, each
with multiplicit y 1, and 0 with multiplicit y 2. We �nd that the Vermeer
matrix V and the Vermeer incidence matrix W are both reducible, each
with two blocks, seeTable 3. As we shall see,the top block is 2 � 2 and
clearly has eigenvalues0 and 2. And we �nd that the lower block, 18 � 18,
has eigenvalues0 and 1, each with multiplicit y 1.

Inspection shows that stamps associated with A girl asleep [P5] and
Woman with a lute [P18], the two paintings in the top left 2 � 2 block of
WW 0, were issuedonly by Sierra Leone,and that theseare the only stamps
issuedby Sierra Leonethat are associated with Vermeer.

Fisher's � index of biodiversity [11] is de�ned (implicitly) by

S = � loge

�
1 +

n
�

�
;

wherethere aren individuals belongingto S di�eren t species.The larger the
value of � the more diverseis the population; as S ! n Fisher's � ! + 1 .

In his wonderful book Patterns in the Balance of Nature and Related
Problems in Quantitative Ecology [26], the �eld entomologist Carrington
Bonsor Williams (1889{1981) reports on these two studies [26, pp. 36, 32],
inter alia, of the biodiversity of insects:

(W1) Hawk-moths (Sphingidae)34: S = 19; n = 65; � = 9:03;
(W2) Lepidoptera35: S = 42; n = 219; � = 15:44:

32 \[The Commonwealth of] Dominica is an island nation in the Caribb ean Sea. It is
distinct and separate from the Dominican Republic, another Caribb ean nation." [24]

33 \Tiziano Vecelli or Tiziano Vecellio (c. 1485{1576), better known as Titian, was the
leader of the 16th-century Venetian school of the Italian Renaissance." [24]

34 This study was conducted in Ibadan, Nigeria, on 22 April 1953 [26, p. 36].
35 Lepidoptera is a large order of insects, characterized by having four membranous wings

covered with scales;it comprises the butter
ies and moths. This study was conducted at
Rothamsted Experimental Station on 23 July 1946 [26, p. 32]; now known as Rothamsted
Research, this is one of the oldest agricultural research institutions in the world, and is
located at Harpenden in Hertfordshire, England [24].
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Table 2. Postage stamps36 depicting 20 Vermeer paintings issued by 29
countries.

36 Note added in proof. In addition, a third postage stamp depicting The girl with a
pearl earring [P20] was issued on 28 January 2008 by France as part of a booklet \Chefs-
d'�uvre de la peinture", and a seventh stamp depicting The guitar player [P34] was issued
by the \Somaliland Republic" in 2001; \the Republic of Somaliland considers itself to be
the successorstate of the former British Somaliland protectorate; on May 18, 1991, the
peopleof Somaliland declared independencefrom Somalia. However, it wasnot recognized
by any other country or international organization." [24] This stamp from the \Somaliland
Republic" is considereda \Sp eculative issueand doesnot havepostal value and is produced
specially for collectors" [4].
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Table 3. The matrix WW 0.

We may group the issuing countries of postagestamps associated with
Vermeer into 6 regions. We let S denote the number of associated distinct
paintings and n the number of stamps. We �nd:

(S1) South Paci�c: S = 2; n = 4; � = 1:59;
(S2) Middle East: S = 13; n = 27; � = 9:86;
(S3) Africa: S = 15; n = 23; � = 18:71;
(S4) Europe: S = 6; n = 7; � = 19:95;
(S5) America: S = 5; n = 5; � = + 1 ,
(S6) Asia: S = 4; n = 6; � = 5:24:
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To summarize,we have the following, in ascendingorder of Fisher's � :

(1) � = 1:59 for Vermeerstamps from the South Paci�c: S = 2; n = 4;
(2) � = 5:24 for Vermeerstamps from Asia: S = 4; n = 6;
(3) � = 9:03 for Williams's hawk-moths: S = 19; n = 65;
(4) � = 9:86 for Vermeerstamps from the Middle East: S = 13; n = 27;
(5) � = 15:44 for Williams's Lepidoptera: S = 42; n = 219;
(6) � = 18:71 for Vermeerstamps from Africa: S = 15; n = 23;
(7) � = 19:95 for Vermeerstamps from Europe: S = 6; n = 7:

And so we seethat Vermeer stamps from the South Paci�c are the least
diverse (� = 1:59), while the Vermeer stamps from Europe are the most
diverse (� = 19:95). Williams's Nigerian hawk-moths are about in the
middle of the biodiversity index range(� = 9:03), just below Vermeerstamps
from the Middle East (� = 9:86).
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