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What is the IFC?
The Irving Fisher Com mit tee (IFC) is a fo rum for dis -
cus sion of sta tis ti cal is sues that are of in ter est to cen tral
banks. The Com mit tee, which de rives its name from the
great Amer i can econ o mist and stat is ti cian Irving Fisher, 
is part of the In ter na tional Sta tis ti cal In sti tute (ISI). 

Ob jec tives
By pro vid ing a fo rum for dis cus sion, the IFC aims at: 
• par tic i pat ing in the dis cus sion on adapt ing sta tis ti cal

sys tems to chang ing re quire ments; 
• pro mot ing the adop tion of in ter na tional sta tis ti cal

stan dards and methodologies; 
• shar ing ex pe ri ence on the de vel op ment of new sta tis -

tics and the im ple men ta tion of new meth ods of col -
lect ing, com pil ing and dis sem i nat ing sta tis ti cal in for -
ma tion; 

• ex chang ing views be tween cen tral bank ers and ac a -
dem ics on sta tis ti cal meth ods and tech niques; 

• fa cil i tat ing per sonal con tacts be tween cen tral-bank
stat is ti cians.

Strat egy
To achieve its ob jec tives, the IFC or ga nizes con fer ences 
at which pa pers are pre sented. These con fer ences take
place both in side and out side the frame work of the ISI’s
bi en nial ses sions. The con fer ences are sup ported by the
pub li ca tion of the IFC Bul le tin, in which con fer ence pa -
pers are re pro duced.

What kind of  top ics are dis cussed?
Any kind of the o ret i cal or prac ti cal sta tis ti cal sub ject
that has a re la tion ship with the ac tiv i ties of cen tral banks 
can be con sid ered for dis cus sion. The sub jects will
mostly be in the area of mon e tary, fi nan cial and bal ance
of pay ments sta tis tics.

Mem ber ship and Struc ture
In prin ci ple, the IFC has no per sonal mem bers. Cen tral
banks and other in sti tu tions in ter ested in sta tis ti cal sys -
tems and sta tis ti cal tech niques that have a bear ing on the 
col lec tion, com pi la tion and dis tri bu tion of cen tral-bank
sta tis tics can be come mem bers by sim ple ap pli ca tion.
So far, more than 60 cen tral banks and a num ber of other
in sti tu tions have ap plied for mem ber ship. Mem bers are
en ti tled to ap point del e gates to par tic i pate in the IFC’s

ac tiv i ties and to con trib ute to its con fer ences by pre sent -
ing pa pers.

The prime de ci sion-taking body is the as sem bly of
mem bers’ del e gates at the “ad min is tra tive meet ings”
that are or ga nized within the frame work of the ISI bi en -
nial ses sions. Here the IFC’s strat egy is de ter mined. At
these meet ings an Ex ec u tive Body is elected, which is
charged with the com mit tee’s day-to-day busi ness and
with the prep a ra tion of the “ad min is tra tive meet ings”.
Like wise, at the “ad min is tra tive meet ings” top ics are
pro posed for fu ture con fer ences, and a Programme
Com mit tee is elected to choose from these top ics and to
or ga nize the con fer ences.

A Short His tory
The Irving Fisher Com mit tee (IFC) was es tab lished on
the ini tia tive of a num ber of cen tral banks stat is ti cians
who were at tend ing the ISI Cor po rate Mem bers Meet -
ing at the 1995 ISI Ses sion in Beijing. 

In 1997, dur ing the 51st ISI Session in Is tan bul, the
IFC held its in au gu ral meet ing.  In side the frame work of
the Is tan bul Con fer ence the IFC or ga nized several ses -
sions, on a va ri ety of sub jects. At the ad min is tra tive
meet ing an Ex ec u tive Body was es tab lished and it was
de cided to start pub lish ing the IFC Bul le tin de voted to
the ac tiv i ties of the IFC. 

In Hel sinki, at the 52nd ISI Session, the IFC pre -
sented a programme com pris ing an in vited pa pers ses -
sion and a con trib uted pa pers ses sion on “Globalisation
of Mar kets and Cross-Bor der Hold ings of Fi nan cial As -
sets”, and a con trib uted pa pers ses sion on “The Cen tral
Banks’ Func tion in the Field of Sta tis tics”. Fur ther -
more, the Com mit tee held, in co-op er a tion with the
IAOS, a ses sion on “How to mea sure de reg u la tion”.  At
the ad min is tra tive meet ing, de ci sions were taken about
the IFC’s fu ture strat egy. A new Ex ec u tive Body was
elected and a Programme Com mit tee was in sti tuted. 

IFC Bul le tin
The IFC Bul le tin is the of fi cial periodical of the Irving
Fisher Com mit tee. The Bul le tin con tains ar ti cles and
the text of pa pers pre sented within the frame work of the
ISI Con fer ences. It also sees as its task the re cord ing of
in ter est ing events con cern ing Fisher’s life. In sti tu tions
and in di vid u als ac tive in the field of cen tral bank sta tis -
tics can sub scribe to the Bul le tin free of charge.



ED I TO RIAL

News from the Committee

IFC Con fer ence Se oul, 2001 
(within the frame work of the 53rd ISI Ses sion)

Since the pub li ca tion of the pre vi ous is sue of the IFC Bul le tin (April 2000) work on the prep a ra tion 
of the IFC Con fer ence in Se oul (22-29 Au gust 2001) has con tin ued. The programme of the con fer -
ence is tak ing shape. We re fer to page 18 for de tails. The IFC Con fer ence (con sist ing of an Invited
Pa pers Ses sion, three Con trib uted Pa pers Ses sions and an Ad min is tra tive Meet ing) is or gan ised
within the frame work of the 53rd ISI Ses sion. 
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In de pend ent IFC Con fer ence in 2002

We are cur rently dis cuss ing with the BIS the pos si bil ity to or gan ise the in de pend ent IFC con fer -
ence in 2002 in Basle, Switzerland. The still very pro vi sional programme en vis aged for this con -
fer ence is pre sented be low.

Ex ec u tive Body

Mr Bart Meganck has been ap pointed di rec tor of Di rec tor ate B (Eco nomic sta tis tics and eco nomic
and mon e tary con ver gence) of Eurostat, but will re main Sec re tary of the Irving Fisher Com mit tee.
Con se quently, the ad dress of the IFC Sec re tar iat has changed (see Box “Ex ec u tive Body and
Programme Com mit tee”). Mr Meganck left the Na tional Bank of Bel gium on 1 Oc to ber to start his
new func tion in Lux em bourg.

The Ex ec u tive Body has ap proached Mr Paul van den Bergh of the Bank for In ter na tional Set -
tle ments with the re quest to act as its ad viser. The Ex ec u tive Body is happy to an nounce that Mr
Van den Bergh has pos i tively re acted to this re quest. At the next “Ad min is tra tive Meet ing” (in Se -
oul), Mr Van den Bergh will be nom i nated for mem ber ship of the Ex ec u tive Body.

IFC Web site

Pres ently, ar range ments are be ing made to set up a Web site for the Irving Fisher Com mit tee. A
pro vi sional site can be vis ited on the follwing ad dress: www.ifcommittee.org. It is in tended to
make the con tent of the is sues of the IFC Bul le tin avail able on this site.
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IRVING FISHER COM MIT TEE

Provisional Programme for the Independent IFC Conference, 2002

Challenges to Central Banks’ Statistical Activities

Liberalisation of Fi nan cial Mar kets and BOP-com pil ing (in vited pa pers ses sion)

Or gan iser: Meganck; Chair per son: Meganck; 2 dis cus sants; 4 pa pers.

Sta tis ti cal Methods in Safe guarding the Qual ity of Sta tis tics (in vited pa pers ses sion)

Or gan iser: Lehtonen; Chair per son: Lehtonen; 2 dis cus sants; 4 pa pers.

Cen tral Bank Sta tis tics in a Multi-na tional Set-up (in vited pa pers ses sion)

Or gan iser: Car son/IMF; Chair per son:  (?); 
4 pa pers, 2 dis cus sants.

Sta tis tics and Trans par ency (con trib uted pa pers ses sion)

Or gan isers: Schu bert/Nesvadba; Chair per son: Schu bert or Nesvadba; 
as many pa pers as pos si ble.

Sta tis tics and In for ma tion Tech nol ogy (con trib uted pa pers ses sion)

Or gan iser: Oleñski; Chair per son: (?); 
as many pa pers as pos si ble.



The IFC Bul le tin

The IFC Bul le tin of fers a means of com mu ni ca tion be tween the mem bers of the IFC. Copies of the
IFC Bul le tin are dis trib uted to a con sid er able num ber of cen tral banks and other in sti tu tions that
have made known their in ter est. Ad di tional cop ies can be re quested from the Sec re tary.

This is sue

This is sue con tains three ar ti cles. The first one, by Pro fes sor Mattheus van der Nat in ves ti gates
whether the vol a til ity of fi nan cial mar kets is af fected by the use of de riv a tives. The sec ond one, by
John Sleath (Bank of Eng land) sheds light on a new method of es ti mat ing the yield curve. Dr Ar -
thur Vogt con trib utes to this is sue with an other ar ti cle high light ing one of Irving Fisher’s ar eas of
in ter est: cal en dar re form. The pub li ca tion of Fisher’s “Short Stories on Wealth” is con tin ued with
a se ries on in come and wealth dis tri bu tion.

EDITORIAL
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AR TI CLES

Do De riv a tives In crease the Vol a til ity 
of the Fi nan cial Mar kets?

Mattheus van der Nat 

1. In tro duc tion 

This pa per dis cusses the risk that fi nan cial mar kets be come more vol a tile and de sta bi lised by the
in creas ing use of fi nan cial de riv a tives. Sev eral stud ies ex am ine such ef fects as one of the pos si ble
trig gers for a cri sis in the fi nan cial sys tem as a whole, how ever they fail to reach de fin i tive con clu -
sions (BIS [1992], Di rec tor ate Gen eral for Re search [1995], Global De riv a tives Study Group
[1993]). This is sue is ex tremely im por tant, be cause the fear of such sys temic cri ses is one of the
mo tives for [reg u la tors and other] au thor i ties to con sider reg u la tion of the de riv a tive mar kets
(GAO[1994], Van der Nat [1996]).

A great many stud ies have in ves ti gated whether a gen eral re la tion ship could be found be tween
the im pact of in creas ing de riv a tive ac tiv i ties and the level of vol a til ity on fi nan cial mar kets. One
test able hy poth e sis (Global De riv a tives Study Group [1993], p. 137) could be that de riv a tive trad -
ing would re duce the bar ri ers be tween mar kets. This would mean shocks in one part of the fi nan -
cial sys tem could be trans mit ted faster and far ther than was pre vi ously pos si ble, con se quently re -
sult ing in in creas ing mar ket vol a til ity.

Un til now there is no well-founded ar gu ment for or against such a hy poth e sis. Sev eral au thors
be lieve that the o ret i cal anal y ses will not pro vide a def i nite an swer and emphasise the im por tance
of em pir i cal re search (Akgiray [1989]). In prac tice most stud ies on the re la tion ship be tween de riv -
a tive ac tiv i ties and mar ket vol a til ity are in deed em pir i cal. They fo cus on spe cial mar kets, vary ing
from trea sury se cu ri ties and shares to com mod i ties, and try to draw con clu sions by ana lys ing vol a -
til ity lev els be fore and af ter the in tro duc tion of de riv a tives. Most of these re search stud ies (in clud -
ing, amongst many oth ers: Damodaran and Lim [1991] and Antoniou and Fos ter [1992]) do not in -
di cate in creas ing volatilities as a re sult of de riv a tive use. On the con trary, they sug gest de creas ing
vol a til ity. Only a few re ports on stock in dex fu tures point to in creas ing vol a til ity (Har ris [1989],
Antoniou and Holmes [1995], Gulen and Mayhew [2000], and this last study only found this to be
true for two of the 25 mar kets ex am ined). Sev eral au thors that have sum ma rised em pir i cal stud ies
care fully con clude, with res er va tion, that the ma jor ity of these em pir i cal stud ies in di cate de creas -
ing vol a til ity (Damodaran and Subrahmanyam [1992], Smithson [1998], chap ter 3). Other au thors
have in fact as serted that the use of de riv a tives may re duce sys temic risks by dif fus ing mar ket
shocks (Ed wards [1995]). How ever, there is ev ery rea son to ques tion whether ab so lute con clu -
sions may be drawn. It is im por tant to real ise that the scope of most stud ies was nec es sar ily re -
stricted, as anal y ses of the vol a til ity of over-the-coun ter mar kets have scarcely been re ported, for
ob vi ous rea sons.

2. The Model

In this pa per a sim ple the o ret i cal model is pre sented that may ex plain why most em pir i cal re search
stud ies do not in di cate in creas ing volatilities of un der ly ing mar kets as a re sult of us ing de riv a tives.
How ever, the model also in di cates that vol a til ity may also in crease de pend ing on the spe cific mar -
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ket cir cum stances. The most im por tant in sight of fered by the model is that it is im pos si ble to draw
a gen eral con clu sion con cern ing the im pact of de riv a tives on un der ly ing mar kets. It sug gests that
in all fi nan cial mar kets the im pact de pends on the spe cific sit u a tion and may even change from
time to time. If this hy poth e sis, which es sen tially runs coun ter to that dis cussed in the in tro duc tion,
would prove cor rect in prac tice, then fur ther re search is thor oughly jus ti fied to de ter mine whether
or not reg u la tion of the de riv a tive mar ket is nec es sary.

In this model it is as sumed that the price move ment of cash (spot) in stru ments is de ter mined by
three el e ments, de fined as a func tion of time t.

X(t) : The mar ket trend as in di cated by the for ward rates. 
Y(t) : The ef fect of mar ket sen ti ment.
Z(t) : The ran dom be hav iour re lated to the trend.

X(t), Y(t) and Z(t) are as sumed to be mu tu ally in de pend ent, whereas for the spot price P(t) the re la -
tion P(t) = X(t) + Y(t) + Z(t) holds. Nat u rally, the anal y ses of X(t) and Z(t) are in line with tra di -
tional mar ket anal y ses while Y(t) de serves spe cial at ten tion. The mar ket sen ti ment el e ment re flects 
sit u a tions wherein fi nan cial mar kets are driven more by psy cho log i cal or other non-ra tio nal mech -
a nisms than would be ex pected in ef fi cient mar kets with ra tio nal mar ket play ers. For many deal ers
at fi nan cial in sti tu tions this is a well-known phe nom e non. Some au thors who gen er ally as sume ra -
tio nal be hav iour from mar ket play ers ac knowl edge such ab er rant mar ket sen ti ment in that sense
that they be lieve man ag ers of fi nan cial in sti tu tions must be aware of the pos si bil ity that their em -
ploy ees could be car ried away by non-ra tio nal mech a nisms (Da vis [1995] pp. 356-347).

The ba sic as sump tion of the model is that the ef fect of mar ket sen ti ment is in flu enced by the ex -
tent to which fi nan cial de riv a tives are used. The ad van tage of this ap proach is that this Y(t) ef fect
can be ana lysed com pletely sep a rately from other el e ments. This last anal y sis will re sem ble that of
the forced vi bra tions in clas si cal me chan ics. The fac tor Y(t) van ishes of course in sit u a tions
wherein mar ket sen ti ment does not play any role. How ever, the fol low ing sec tions will il lus trate
that un der par tic u lar cir cum stances even a very small de gree of mar ket sen ti ment may in duce large 
con se quences.

A sharp dis tinc tion is made in this pa per be tween the fac tors X(t) and Z(t) that to gether re flect
the nor mal mar ket changes on the one hand, and the fac tor Y(t) re flect ing mar ket sen ti ment on the
other hand. This dis tinc tion some what re sem bles the dis tinc tion be tween fun da men tal vol a til ity
de pend ent on mar ket cir cum stances, and the tran si tory noise caused by trad ing by ir ra tio nal trad -
ers (Hwang and Satchel [2000]). How ever, there are dif fer ences. In the model de vel oped in this pa -
per the ef fects of in creas ing use of fi nan cial de riv a tives are only ex pressed in the be hav iour of the
Y(t) fac tor. In the sta tis ti cal ap proach us ing fun da men tal vol a til ity and tran si to rily noises the de riv -
a tive mar kets can in flu ence both fac tors.  

3. Forced De vi a tions from the Mar ket Trend

In other words Y(t) has been de fined as a de vi a tion from the nor mal mar ket trend, trig gered by mar -
ket sen ti ment that can be con sid ered as an ex ter nal fac tor. If mar ket sen ti ment were to van ish com -
pletely, this de vi a tion would also van ish within a short time. This sug gests a fur ther re fine ment of
the model in the sense that mar ket sen ti ment mov ing in one di rec tion, al ways evokes an op po site
force that aims to bring prices back to their nor mal mar ket level. The com bined ef fect of these
forces de ter mines whether the de vi a tion will in crease faster or not, as for mu lated in the be hav iour
of the sec ond dif fer en tial de riv a tive of Y(t):

d Y t

dt
Y t Y t

2

2 1 2
( )

( ) ( ),= +

wherein Y1(t) could be in ter preted as the ef fect of the mar ket play ers who rely on their sub jec tive
mar ket feel ings and Y2(t) could be in ter preted as the ef fect of other mar ket play ers who ana lyse the
mar ket trend and who in creas ingly be lieve in a re ver sal of the price move ment as the de vi a tion be -
comes more sub stan tial.

4. Counteractive Forces

The larger the de vi a tions of the mar ket trend, the larger the as sumed de gree of mar ket sen ti ment
lead ing to these de vi a tions. There is an ob vi ously sim i lar as so ci a tion based on the speed with
which these de vi a tions arose. It is rea son able to as sume that cases where mar ket sen ti ment is more
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prev a lent and faster act ing will evoke cor re spond ing counteractive forces. To ex press such as so ci -
a tions the fol low ing for mula for the counteractive ef fect of Y2(t) is as sumed:

Y t A Y t B
dY t

dt2 ( ) * ( ) *
( )

,= − −

with A and B as con stants. It is en light en ing to see what would hap pen if at t = 0 a de vi a tion from the 
mar ket trend would have been evoked by mar ket sen ti ment and mar ket sen ti ment van ished com -
pletely from that mo ment on. Sub sti tuting Y1(t) = 0 these as sump tions would re sult in the dif fer en -
tial equa tion: 

d Y t

dt
A Y t B

dY t

dt

2 ( )
* ( ) *

( )
.= − −

This lin ear dif fer en tial equa tion and its so lu tion are well known in math e mat i cal anal y sis and in
clas si cal me chan ics. As suming that the first counteractive power is the most im por tant one by star -
t ing from the ad di tional as sump tion A > B2/4, this dif fer en tial equa tion re sults in the fol low ing
gen eral so lu tion YA(t) :

YA t c c t c t c( ) *exp( * )*cos( * ),= − −1 2 3 4  with

c B c A B2 3
2 0 52 4= = −, ( ) ,.

and c1and c4 non-neg a tive con stants de ter mined by the ini tial con di tions for t = 0. The func tion
YA(t) rep re sents a damp ened co sine func tion. In the be gin ning the os cil lat ing char ac ter is prom i -
nent, but grad u ally the max i mum and min i mum be come smaller and smal ler. The in ter pre ta tion of
YA(t) is straight for ward. Af ter the mar ket sen ti ment has dis ap peared the ra tio nal mar ket play ers
try to re store the sta ble sit u a tion as de ter mined by the mar ket trend. For in stance sup pose that USD
for wards against the DEM are over priced due to past mar ket sen ti ment. This would mean the sup -
ply of USD for wards could in crease as the de mand de creases, re sult ing in a de creas ing USD for -
ward price. How ever, once the equi lib rium price is reached, these move ments do not stop di rectly
but con tinue in or der to re verse later back to wards the equi lib rium po si tion from the other side. In
this model the real mar ket prices os cil late around the equi li b rium po si tion, al though these os cil la -
tions will be come weaker and weaker. 

5. Mar ket Sen ti ment

The large un known fac tor in the de vel op ment of fi nan cial mar kets is the in flu ence of mar ket sen ti -
ment. Merely based on the very sub jec tive na ture of mar ket sen ti ment, per haps one should ac cept
that a gen eral ap pli ca ble the ory on this sub ject does not ex ist. In this pa per the as sump tion is made
that the di rec tion of mar ket sen ti ment pe ri od i cally changes and dem on strates a some what sim i lar
be hav iour to Y(t) in sit u a tions with out re main ing mar ket sen ti ment as de scribed above. In a cer tain
sense the ef fect of the mar ket sen ti ment may then be in ter preted as fol low ing the trend. Based on
these as sump tions the in flu ence of mar ket sen ti ment Y1(t) could also be de scribed as a co sine func -
tion:

Y t C D t1 ( ) *cos( * ),=

with C and D as con stants. In clud ing this mar ket sen ti ment el e ment, the fol low ing dif fer en tial
equa tion de scribes the be hav iour of Y(t).

d Y t

dt
C D t A Y t B

dY t

dt

2

2

( )
*cos( * ) * ( ) *

( )
.= − −

In phys ics this dif fer en tial equa tion de scribes the mo tion of a body un der pe ri odic force and the
fol low ing gen eral so lu tion is well known for A > B2/4. In fact the model de scribed in this pa per is
anal o gous to this phys ics the ory.

Y t YA t YB t( ) ( ) ( ),= +  

with YA(t) as de scribed above and
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YB t c c t c( ) *cos( * ),= −5 6 7  with 

c C D A B D5
2 2 2 2 0 5= − +(( ) * ) .

c D6 =    and   

c B D D A7
2= −arctan( * ( )).

Re mem bering that the func tion YA(t) de scribes grad u ally van ish ing fluc tu a tions cen tred around an 
equi lib rium po si tion, the con clu sion is jus ti fied that af ter some time the be hav iour of Y(t) is fully
de scri bed by YB(t). Fur ther con clu sions may then be drawn by com par ing YB(t) and Y1(t). The first
ob ser va tion can be that the fre quen cy of the fluc tu a tions of the price func tion Y(t) around the equi -
lib rium po si tion Y(t) = 0 is equal to the fre quency of the mar ket sen ti ment ef fect Y1(t). How ever,
there is a time lag be cause of the con stant c7. The con clu sion is that the in flu ence of mar ket sen ti -
ment in the model is sub stan tial, yet it should not be ex ag ger ated: gen er ally speak ing the in flu ence
re lates only to the de vi a tions Y(t) from the mar ket trend X(t) and not to X(t) it self. The fol low ing
sec tions as sert that the model al lows for both in creas ing and de creas ing vol a til ity in the use of de -
riv a tives. What will hap pen in re al ity de pends on the spe cific sit u a tion.

6. In creasing Fi nan cial In sta bil ity in Spe cial Sit u a tions

As pre vi ously ex plained, af ter some time the fre quency of mar ket sen ti ment as ex pressed in the
con stant D de ter mines the pe ri od ic ity in the mar ket fluc tu a tions of Y(t). But the fre quency of mar -
ket sen ti ment also de ter mines the am pli tude c5, that in di cates the mag ni tude of the de vi a tions from
Y(t) = 0. The max i mum value of c5 is:

c
C

B A B
5 2 0 54

max
* ( )

.
.

=
−

This max i mum is reached when the fre quency D of mar ket sen ti ment equals the fre quency Dmax,
which in clas si cal me chan ics is called the res o nance fre quency, with

D A Bmax ( ) ..= − 2 0 52

Let us sup pose that the con stant B is very small. This means that the pow ers coun ter act ing the mar -
ket sen ti ment are de pend ent only on the de vi a tions of the equi lib rium po si tion, so that the speed
with which these de vi a tions orig i nated does not de ter mine these forces. In these sit u a -tions two im -
por tant prop er ties ap ply:

                      
• The res o nance fre quency Dmax equals ap prox i mately the con stant c3 that ex presses, again fol -

low ing the us age in phys ics, the nat u ral fre quency of the grad u ally van ish ing fluc tu a tions that
would oc cur with out mar ket sen ti ment.

• When the fre quency of the mar ket sen ti ment D equals the res o nance fre quency Dmax, the am -
pli tude c5 will be very sub stan tial.

In such sit u a tions even a rel a tively small de gree of mar ket sen ti ment could pre cip i tate very large
de vi a tions around the equi lib rium po si tion. It is rea son able to as sume that as the de vi a tions be -
come larger, the chance in creases of a break down in the fi nan cial sys tem and very sub stan tial in -
sta bil ity. It can there fore be con cluded that mar ket sen ti ment that im me di ately fol lows the real
mar ket trend may pres ent a very se ri ous threat to sta bil ity. How ever, the sit u a tion changes rad i -
cally when mar ket sen ti ment does not im me di ately fol low the trend, as de scribed in the fol low ing
sec tions. 

7. De creasing Vol a til ity through the Use of De riv a tives

It is im por tant to real ise that de riv a tives are not only used by spec u la tors, but by ra tio nal mar ket
play ers. These mar ket play ers in par tic u lar try to hedge their fi nan cial po si tions when they arise
with out wait ing for chang ing mar kets. In as much as they re frain from hedg ing fi nan cial con tracts,
they do so be cause they ex pect that de vi a tions from the mar ket trends as de duced from the for ward
rates are only tem po rary. How ever, un ex pect edly un fa vour able mar ket changes stim u late them to
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hedge their po si tions as soon as pos si ble to stop fur ther losses. The ef fect of in creased use of de riv -
a tives by this cat e gory of mar ket play ers is an in creas ing counteractive force against non-ra tio nal
mar ket sen ti ment. Of course, spec u la tors who use de riv a tives want to lock in their prof its or stop
their losses and they too work against a chang ing mar ket. These ef fects may re sult in a larger value
for the con stant A and there fore in a de creas ing am pli tude c5. As a fi nal con se quence, vol a til ity of
course de creases. 

The key in this ex pla na tion of de creas ing vol a til ity is the in crease in counteractive forces. At
this point one could con sider the de riv a tive mar kets and the un der ly ing mar kets as a whole. On the
other hand, a dis tinct ap proach to these two mar kets is think able too. For in stance, one could ex -
plain the in creas ing counteractive val ues in the un der ly ing mar kets as the re sult of a shift of less
well-in formed and spec u la tive trad ers to the de riv a tive mar kets (for re cent re search con cern ing the 
hy po thet i cal ex is tence of such a shift see Bechetti and Caggese [2000]). 

8. In creasing Vol a til ity through the Use of De riv a tives

On the other hand there are also mar ket play ers that fol low mar ket sen ti ment and use de riv a tives to
gain ad di tional profit from their own mar ket es ti mates. Of course in this cat e gory one can also find
play ers that man age only real fi nan cial po si tions. But there are also mar ket play ers that en ter into
spec u la tive po si tions with out un der ly ing value in the ex pec ta tion that the in di ca tions pro vided by
mar ket sen ti ment will be real ised. In this case, the ef fect of an in creas ing use of de riv a tives is a
stron ger in flu ence on mar ket sen ti ment as ex pressed by a larger value of C. This ef fect re sults in
larger de vi a tions of the mar ket trend and there fore in a higher vol a til ity. How ever, this is not where 
the story ends. The use of de riv a tives could also give these mar ket play ers op por tu ni ties to act
faster and more ef fec tively in the fi nan cial mar kets. An in creas ing use of de riv a tives for this pur -
pose could change the con stant D that ex presses the fre quency of mar ket sen ti ment. In the ory D
could move to wards the res o nance fre quency Dmax and de liver a very sub stan tial de gree of vol a -
til ity as de scribed above.

9. Con clu sions

As dis cussed above, sev eral au thors have em pir i cally in ves ti gated the in flu ence of the use of de riv -
a tives on the vol a til ity of un der ly ing mar kets. Sur veys of these in ves ti ga tions sug gest de creas ing
vol a til ity. Sev eral au thors ar gue that the use of de riv a tives may ab sorb the ef fects of shocks in the
fi nan cial mar kets more ef fec tively. That would re duce the in flu ence of such shocks on vol a til ity.
How ever, the em pir i cal and the o ret i cal re sults are lim ited and a num ber of de vi ant em pir i cal re -
sults have been re ported. There fore, fu ture ex cep tions that dem on strate an in creas ing level of vol a -
til ity, whether or not tem po rarily, can not be ex cluded. 

The model de scribed in this pa per pro vides in sight into two op po site move ments. On the one
hand there is rea son to as sume that an in creas ing use of de riv a tives could re sult in a counteractive
force against mar ket sen ti ment that would re duce vol a ti l ity. On the other hand there is clear ev i -
dence that an in creas ing use of the de riv a tives could also lead to a cer tain en large ment of mar ket
sen ti ment that would in crease vol a til ity. In re al ity of course, both ef fects may ap pear to gether. De -
ter mining for the net ef fect is whether the more ra tio nal mar ket play ers pre dom i nate that base their
ac tions on the nor mal mar ket trends and are of ten risk averse or whether the more spec u la tive mar -
ket play ers dom i nate that are mo ti vated by mar ket sen ti ment. In the first case vol a til ity de creases
while in the sec ond vol a til ity in creases. The model fits with con clu sions from em pir i cal re search
in di cat ing that chang ing volatilities can not be ex plained by ra tio nal trad ers only (amongst oth ers:
Schwert [1989], Hwang and Satchell [2000]). As an ex am ple of a pos si ble the o ret i cal ap proach it
may pro vide some in sight into the re la tion ship be tween ra tio nal be hav iour and mar ket sen ti ment,
as well as the in flu ence of the in creas ing use of de riv a tives on this re la tion ship, us ing some rel a -
tively sim ple as sump tions.  

Of course in prac tice the dis tinc tion be tween the two cat e go ries of mar ket play ers is not so
clear. In gen eral terms the model de scribed in this pa per is a sim pli fi ca tion of the re al ity based on a
spe cial sit u a tion and other ap proaches are plau si ble. How ever, this the ory sug gests that the im pact
of the use of de riv a tives de pends on the vol ume as well as the pur pose of de riv a tives use. If there is
sub stan tial vol ume and use is for the most part spec u la tive, then a strong in crease in vol a til ity
could the o ret i cally pres ent a dan ger. In the spe cial case of res o nance, even a sub stan tial fi nan cial
cri sis could hy po thet i cally arise. How ever, in other sit u a tions de creas ing vol a til ity could be ex -
pected. The model strongly in di cates that a gen eral con clu sion con cern ing the im pact of de riv a -
tives on the un der ly ing mar kets can not be drawn. It is a the o ret i cal jus ti fi ca tion for tak ing a
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sceptical stance to wards draw ing gen eral con clu sions based on em pir i cal re search.

Per haps it is wise to re main ag nos tic on the point of vol a til ity as Da vis rec om mends, be cause in
cer tain sit u a tions strong a pri ori rea sons may be ad duced for vol a til ity trans fer (Da vis [1995], p.
313). The the o ret i cal model de vel oped in this pa per pro vides an ad di tional in di ca tion that it is too
early to draw de fin i tive con clu sions. 
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Sum mary

This pa per dis cusses the risk that the in ter est rate and cur rency mar kets will be come more vol a tile
and de sta bi lised by the in creas ing use of fi nan cial de riv a tives. The ba sic hy poth e sis is that
volatilities par tially orig i nate from ir ra tio nal and psy cho log i cal fac tors, or so-called mar ket sen -
ti ment. A sim ple the o ret i cal model is pre sented that pro vides in sight into two op po site move ments.
On the one hand the avail abil ity of de riv a tives could re in force the in flu ence of mar ket sen ti ment on 
vol a til ity. On the other hand, there is rea son to as sume that the in creas ing use of de riv a tives could
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have a counteractive im pact against mar ket sen ti ment that would re duce vol a til ity. What de ter -
mines the net ef fect is which of the fol low ing pre dom i nates: the more ra tio nal mar ket play ers that
base their ac tions on nor mal mar ket trends and are of ten risk averse pre dom i nate, or the more
spec u la tive mar ket play ers that are led by mar ket sen ti ment.

Key words: Fi nan cial mar kets, vol a til ity, de riv a tives, and mar ket sen ti ment.

Key re sults: The the ory de vel oped sug gests that no gen eral rule can be ap plied re gard ing the im pact of de riv a -
tives on the un der ly ing mar kets. The im pact de pends on the vol ume as well as the pur pose of their use. 

Ab bre vi ated head ing: De riv a tives and vol a til ity.
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New es ti mates of the UK term 
struc ture of in ter est rates

John Sleath

In No vem ber 1999, the Bank of Eng land switched to a new ap proach for es ti mat ing the term struc -
ture of in ter est rates from the prices of gilts. The new method is known as the Vari able Rough ness
Pen alty (VRP) model, and re places the pre vi ously used Svens son and ITS (based on Svens son)
mod els. This ar ti cle briefly de scribes the new model and out lines the rea son for its adop tion in
pref er ence to the ear lier mod els. More de tailed in for ma tion can be found in “New es ti mates of the
UK real and nom i nal yield curves”, Bank of Eng land Quar terly Bul le tin, No vem ber 1999, and also 
in a forth com ing work ing pa per, en ti tled “New es ti mates of the UK real and nom i nal yield curves” 
by Nicola An der son and John Sleath.

The VRP model

The VRP model is a spline-based ap proach, that is the for ward in ter est rate curve is fit ted by a cu -
bic spline. Splines are math e mat i cal curves which are com posed of many seg ments (each of which
in this in stance is a cu bic poly no mial), with con straints im posed to en sure that the over all curve is
con tin u ous and smooth. This con trasts with the para met ric ap proach of the ear lier Svens son model
which spec i fies a sin gle func tional form to de scribe the en tire curve. The abil ity of the in di vid ual
seg ments of the spline curve to move to some de gree in de pend ently of one an other (sub ject to the
con ti nu ity and smooth ness con straints) gives rise to the su pe rior per for mance of the VRP method.

The key re quire ments and prop er ties of the VRP model are sum ma rised in Ta ble 1.

Com par i son with for mer mod els

Full de tails of the tests used to com pare the VRP and Svens son (and other mod els) are pro vided in
the ref er ences listed above. In sum mary: 

• The VRP es ti mates do not show the spu ri ous vol a til ity ev i dent in the Svens son data.

• The Svens son func tional form forces the for ward rate curve to as ymp tote at long ma tu ri ties, and
as a re sult it is un able to cap ture the (gen er ally) down ward slope ev i dent from mar ket data, and
ex pected by the ory. No such con straint is im posed on the VRP fit ted curve, and it is able to cap -
ture the shape of the in ter est rate more re li ably.

• We are now able to in cor po rate ad di tional data (GC repo rates) to sub stan tially im prove es ti -
mates of the short end of the curve. This was not pos si ble with the Svens son method with out dis -
tort ing the fit ted long end.

• Be cause gilt prices are quoted as mul ti ples of £0.01, the ob served price may dif fer slightly from
the ‘fun da men tal’ price, i.e. that which would be ob served if prices were quoted con tin u ously.
Changes to bond prices of this or der have, there fore no eco nomic sig nif i cance, and we re quire
the de rived in ter est rate curves to be largely un af fected by such move ments. This cri te rion is sat -
is fied by the VRP method, but not by the Svens son model. 

• The VRP model, fur ther more, fits the data better, as mea sured by the out-of-sam ple good -
ness-of-fit. This is cal cu lated on any given day by tak ing each gilt in turn, omit ting it from the es -
ti ma tion pro cess, de ter min ing the pric ing er ror of the fit for that gilt and then av er ag ing over all
gilts used in the com plete es ti ma tion. A good out-of-sam ple good ness-of-fit im plies that the
method is able to fit the data well, with out in tro duc ing spu ri ous struc ture.
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Ta ble 1: Re quire ments of a yield curve model, and prop er ties of the VRP method

Criteria

Smoothness
The technique should give smooth forward
curves, rather than attempt to fit every data
point, since the aim is to supply a measure of
market expectations for monetary policy
purposes rather than a precise pricing of all
bonds in the market.

Properties of the VRP model

Forward rates are estimated to maximise the fit
of the model to observed bond prices, but
penalising curvature in the forward curve.

Flexibility
The technique should be sufficiently flexible to
capture movements in the underlying term
structure. It should also be relatively less
flexible at the long end than at shorter
maturities, where expectations are likely to be
better defined.

The extent to which curvature in the forward
rate is penalised depends on maturity; the
shorter the maturity, the more structure is
allowed in the curve. The penalty function is
chosen to maximise the out-of-sample
goodness-of-fit of the model estimates.

Stability
Estimates of the yield curve at any particular
maturity should be stable, in the sense that
small changes in data at one maturity (such as
at the very long end) do not have a
disproportionate effect on forward rates at other 
maturities.

Forward rates are described by a number of
segments joined together. This, in effect
localises the influence of idiosyncratic price
movements to a specific portion of the curve.

Es ti ma tion of the real and in fla tion term struc tures

The es ti ma tion of the real term struc ture from the prices of in dex-linked gilts (IGs) is con sid er ably
more com plex than de riv ing the nom i nal yield from con ven tional bond prices. This is mainly be -
cause IG cou pon pay ments are in dexed to the level of the re tail price in dex(RPI) pre vail ing eight
months prior to when the cash flows oc cur; for the last eight months of its life, an IG there fore of -
fers no in fla tion pro tec tion at all, and it trades as a purely nom i nal bond. As a re sult, IG prices in
gen eral re flect a mix ture of both the real and nom i nal term struc tures.

Ev ans (1998)1 in tro duced a new frame work for deal ing with this prob lem. He de rives a re la tion -
ship be tween the nom i nal and real yields and the term struc ture of (in com pletely) in dexed bonds,2

al low ing an in ter est rate curve to be fit ted di rectly to IG prices. We have ex tended his work to ac -
count ex plic itly for the vari a tion of the ef fec tive in dex ation lag for each IG’s con stit u ent cash
flows, and also to deal with the de lay in pub li ca tion of the RPI.

The new model for the real term struc ture of fers sim i lar ad van tages to those dis cussed above in
re la tion to the nom i nal rate es ti mates. In par tic u lar, the new method is better able to cap ture the
shape of the long end of the real curve, which was pre vi ously forced to quickly as ymp tote be cause
of the func tional form used.

Nev er the less, a num ber of ca ve ats must be placed on the in ter pre ta tion of the new es ti mates of
the real term struc ture. First, the spar sity of IG is sues means that we are un able to es ti mate the very
short end of the curve. Sec ond, the rel a tively large spac ing be tween IG re demp tion dates means the 
lo cal slope of the yield curve is not as well de ter mined as that of the nom i nal curve, and hence care
must be taken when ex am in ing real for ward-rate curves. These are fun da men tal re stric tions aris -
ing from the struc ture of the in dex-linked mar ket, and there fore af fect all es ti mates of the real term
struc ture, ir re spec tive of the method used.
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1 Ev ans M. D. D., (1998), ‘Real rates, ex pected in fla tion, and in fla tion risk premia’, Jour nal of Fi nance, Vol 53, page
187

2 The in dex-linked term struc ture is a math e mat i cal con struct that sim ply al lows us to price IGs us ing the stan dard
dis counted pres ent value for mula.  It is not in it self an in ter est ing term struc ture, since it is a mix ture of the real and
nom i nal curves.



Con clu sion

As part of the Bank’s con tin ual pro cess of re view and im prove ment, we have switched to a new
method for es ti mat ing the term struc ture of in ter est rates from the prices of cou pon bonds. It uses a
cu bic smooth ing spline to fit to the for ward rate curve, and is better able to cap ture the shape of the
term struc ture as ob served by other meth ods (for ex am ple from Strips prices), as well as be ing
more sta ble.

John Sleath
Bank of Eng land
Tel: +44-20-7601 3658; 
Email: john.sleath@bankofengland.co.uk
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Irving Fisher and the Cal en dar 
Re form Move ment

Ar thur Vogt

In all math e mat i cal sci ences
the first es sen tial is a unit of mea sure ment.

Irving Fisher

The above quo ta tion was the motto to the sec ond batch of Irving Fisher’s Short Stories on Wealth,
re pro duced in IFC Bul le tin No 3. The con text was price in di ces, let us say money. Now it is time.
Ac cord ing to Fisher, stan dard iza tion of one of our units of time, the month, is of less im por tance
than stan dard iza tion of the unit of money. A year of 13 equal months of 4 weeks or 28 days each
would sta bi lize our time mea sure ment. “Prob a bly, time is money. It is strange that the busi ness
world should have strug gled so many cen tu ries un der the hand i cap of un sta ble units of money and
time, and that they are yet to be stan dard ized.”

Fisher de voted a great part of his work ing time to price mea sure ment. Time mea sure ment was only 
one of his side-in ter ests. But as Fisher had many fields of in ter est it is not as ton ish ing that the IFC
Bul le tin pub lishes a con tri bu tion on an is sue that fits the oc ca sion of the (real) start of the new mil -
len nium at the end of the cur rent year: the cal en dar re form.

Fisher (Fisher, 1930) be gan his ad dress to the ac coun tants at tend ing an in ter na tional con gress by
observing:

There is a move ment in the United States and abroad now de fin i tively un der way to sim -
plify the cal en dar. The cal en dar has re mained vir tu ally un changed for two thou sand
years. 

Pre vi ously, the League of Na tions Com mit tee had examined 200 sug ges tions for cal en dar re form:
two of them were considered prac ti cal. Af ter 3 years’ study of the de fects (sic!) of the Gre go rian
cal en dar, the League Com mit tee sug gested the for ma tion of na tional com mit tees to study and re -
port on the ques tion. 

The cal en dar stan dard iz ing re form had a long tra di tion. Al ready in 1834, the Ital ian Marco
Mastrofini pro posed to ex clude the last day of the year – as well as the ex tra day in each leap year –
from the pat tern of week days (extrahebdomadal days), to the ef fect that the re main ing 364 days
would add up to ex actly 52 weeks. A par tic u lar date would fall ev ery year on the same day of the
week. In 1849, the French phi los o pher Auguste Comte sug gested to in tro duce a cal en dar of 13
months of 28 days each. The ad di tional month should be in serted be tween June and July, and a
29th day in De cem ber as well as the ex tra day in leap years should be treated as pro posed by
Mastrofini. Both ideas came back in a so lu tion pro posed by Cotsworth. This was one of the two
sug ges tions con sid ered use ful by the League of Na tions. The pres ent au thor pro poses to call such
cal en dars “syn thetic cal en dars”, as op posed to the nat u ral, cul ture based cal en dars. 

More mod est at tempts to achieve a de gree of stan dard iza tion were the “Banker’s Cal en dar”
(al ready in tro duced in the 19th cen tury), which num bered days from 1 to 365 or 366 through out the 
year, and the Cal en dar of the In ter na tional Or ga ni za tion for Stan dard iza tion, which spec i fied
Mon day as the first day of the week and at tached an or di nal num ber to each week of the year, start -
ing with the first week that con tained at least four days of the new year (Dershowitz and Reingold,
1997:42). 

IRVING FISHER COMMITTEE
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Fisher (Fisher, 1920:1) lists four stages in solv ing any so cial prob lem. We are now dem on strat ing
how these stages can be ap plied to the cal en dar prob lem. The stages are:
• What is it? 
• Why is it? 
• What of it? 
• What are you go ing to do about it?
In the last, 86th, Story Fisher puts these ques tions in an other light (Fisher, ca. 2005).

What is it (the facts) with the cal en dar re form? 
Let us start with Fisher’s first ques tion: “What is it?” Fisher demontrated the “de fects of the Gre go -
rian cal en dar” with Charts I and II. They show the un co or di nated weeks and months. Fig ures
which should be com pa ra ble are not so. The per cent age in crease in the num ber of work ing days be -
tween Feb ru ary and March is es pe cially acute, and ex plains how monthly busi ness com par i sons
are in val i dated.

Thus a busi ness or ga ni za tion is con fronted with a di lemma: should it fix its monthly meet ings
on, say the third Thurs day of a month, or on a spe cific date, such as the 10th of each month? The
third Thurs day falls any where from the 15th to the 21th, so that ac counts as of the pre ced ing
month, avail able af ter two weeks, may not be examined, oc ca sion ally, un til 20 days have elapsed.
– Weekly wages must be paid, some times 4 times a month, some times 5 times.

Why is it (the causes)? 
It was the van ity of the Ro man em peror Au gus tus mak ing his spe cial month of Au gust a month of
31 days, which was pre vi ously of 30 days. Au gus tus robbed Feb ru ary for his pur pose, and dis -
turbed the al ter nat ing se quence of 30-day and 31-day months es tab lished in the Julian cal en dar.
One day each was sub tracted by Au gus tus from Sep tem ber and No vem ber, and al lot ted to Oc to ber
and De cem ber, which had been 30-day months. 

Some pro pos als for cal en dar re form would go no fur ther than to re store the Julian cal en dar,
with its al ter nate months of 30 and 31 days.

What of it (the evils)? 
The fun da men tal de fect of the Gre go rian cal en dar is that the months are not ex act mul ti ples of the
weeks. They be gin on dif fer ent days of the week. The months are not stan dard ized. They have dif -
fer ent num bers of days. Months with equal num bers of days may have dif fer ent num bers of work -
ing days de pend ing on the num ber of Sun days in the month and on the flex i ble Easter and the hol i -
days mov ing with Easter.
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What are you go ing to do about it (the rem edy)?
Fisher does not think that the res to ra tion of the Julian cal en dar men tioned above is enough be cause
it would not per mit a sci en tific stan dard iza tion of time. He pres ents the so lu tion pro posed by
Cotsworth.

Cotsworth had sug gested his cal en dar to be in tro duced in the year 2000 (Rich ards, 1998).
Fisher ar gues, how ever, that Jan u ary 1, 1933 is the most con ve nient day for putt ing the new cal en -
dar into ef fect be cause it falls on a Sunday.

Un der the pro posed cal en dar, an nual dates would be reg u lar ized. Au thor ities of schools and
col leges could stan dard ize their school year and the pe ri odic va ca tions. The same days of the
month, in dif fer ent years, would fall on the same days of the week. Once a date is fixed by the day
of the month, such as the fourth of July, the day of the week on which it falls would not vary any
more. Con versely, when a date is fixed by the day of the week, such as Thanksgiving Day, it will
come on the same day of the month. In ev ery month ev ery body would un der stand in ad vance that
the four Mon days, for ex am ple, fall on the sec ond, ninth, six teenth and twenty-third, re spec tively.

From the re li gious point of view the most ob jected re form would be the “reg u lar iza tion or sta -
bi li za tion” of Easter. Easter wan ders over 35 days from year to year. This sub tle Easter date cal cu -
la tion would be “ironed out”.

The last day of the year, the 29th De cem ber, would not count as one of the seven week days. The 
day be fore, the 28th of De cem ber, would al ways be a Sat ur day and the 1st of Jan u ary a Sunday.
De cem ber 29, by in ter na tional agree ment, might be come a World Peace Hol i day, or “Year Day”.
This shows that the new cal en dar would put an end to the tra di tional, long last ing or der of the
week days. In fact, this or der was in tro duced more than 5000 years ago by the Bab y lo nians. It was

IRVING FISHER COMMITTEE
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in ter rupted by the French Rev o lu tion cal en dar, but on 1 Jan u ary 1806 the Gre go rian cal en dar was
re in stated, pre serv ing the old or der of the week days. 

When Fisher gave his talk in 1930 he prob a bly thought that the Gre go rian cal en dar would not last
as long as the League of Na tions. His tory has shown the con trary: To day we have other means to
im prove sta tis tics by mak ing them better com pa ra ble. Fisher, in his role as a book keeper, wrote
that months are not ex act mul ti ples of the week. As a math e ma ti cian he knew better that the day
(as tro nom i cally speak ing: the mean so lar day) and the year (as tro nom i cally speak ing: the trop i cal
year) are in com men su ra ble and, ac cord ingly, can not be made com men su ra ble...

In stead of cor rect ing the cal en dar, it is gen er ally ac cepted to day that sta tis ti cal num bers are
cor rected by sea sonal ad just ment. This al lows us to have com pa ra ble sta tis tics and to go on with
the tra di tional, beau ti ful and sub tle Gre go rian cal en dar!
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SE OUL MEETING 2001

Programme of the IFC Conference

At the mo ment that this Bul le tin went to press, the time-sched ule of the 53rd ISI Ses sion in Se oul,
22-29 Au gust 2001, was not yet avail able. We ad vise you to reg u larly visit the Web site of the con -
fer ence (www.nso.go.kr/isi2001)to ac quire the nec es sary in for ma tion.

As an nounced in the pre vi ous is sue of the IFC Bul le tin, the Pro vi sional Programme for the IFC
Con fer ence within the frame work of the 53rd ISI Ses sion com prises four ses sions (see next page).
A num ber of per sons has al ready ex pressed the wish to pres ent a pa per.

Call for pa pers

Any persons who want to con trib ute to the con fer ence by pre sent ing a pa per should in form the Sec -
re tary of the IFC as soon as pos si ble (Please use the en closed form).

In ac cor dance with the rules of the ISI, pa pers should not ex ceed 4 pages (in vited pa pers) or 2 pages 
(con trib uted pa pers). All pa pers will be pub lished as part of the ISI’s Pro ceed ings. 

Dead lines

Con sult the website of the 53rd ISI Ses sion (www.ngo.go.kr/isi2001) for a com plete over view of
dead lines and pro ce dures laid down by the ISI for au thors of in vited and con trib uted pa pers.

Be sides, for a proper or gani sa tion of the IFC ses sions, au thors are re quested to ob serve  the fol low -
ing dead lines:
• Draft ver sions of in vited and con trib uted  pa pers must be sub mit ted to the or gan iser of the ses -

sion, as well as to the Sec re tary of the IFC be fore 22 Feb ru ary 2001.  
• Fi nal  ver sions of in vited and con trib uted pa pers must be sub mit ted to the or gan iser of the ses -

sion, as well as to the Sec re tary of the IFC be fore 22 April 2001. 

Pub li ca tion in IFC Bul le tin

Pa pers also qual ify for pub li ca tion in the IFC Bul le tin. How ever, the IFC en cour ages au thors to
sub mit a more com pre hen sive ver sion of their pa pers, which will be pub lished in the IFC Bul le tin
in stead of the re stricted ver sion.
Like wise, the IFC would be pleased to re ceive ab stracts of the pa pers – com pris ing 150-300 words
– giv ing an out line of the pa pers at an early stage. These ab stracts will be pub lished in the IFC Bul -
le tin at the end of 2000 or in the first half of 2001.

For pub li ca tion in the IFC Bul le tin, fi nal ver sions of pa pers and ab stracts should be sent, pref er a -
bly by E-mail, to the Ed i tor of the IFC Bul le tin: 
• Ab stracts of pa pers must be made avail able not later than 15 No vem ber 2000.
• Fi nal ver sions of pa pers must be put at the Ed i tor’s dis posal im me di ately af ter the con fer ence, at 

the lat est. 
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Sessions

Invited Pa pers Ses sion No 30
“Fi nan cial Sta bil ity Sta tis tics”

Or gan iser: Philip Turnbull (Bank of Eng land)
Chair: Philip Turnbull (Bank of Eng land)

Ses sion 1: The per spec tive of in ter na tional or gani sa tions
Pa per: Paul van den Bergh (BIS) and Charles Enoch (IMF)

Ses sion 2: The per spec tive of a cen tral bank of a de vel oped coun try
Pa per: Sa rah Wharmby (Bank of Eng land)

Ses sion 3: The per spec tive of a cen tral bank in a de vel op ing coun try
Pa per: Sunny Yung (Hong Kong Mon e tary Au thor ity)

Dis cus sants: Pe ter Bull (ECB)
Federico Signorini (Banca d’Italia)

Con trib uted Pa pers Ses sion No 153
“The Mea sure ment of Ex ter nal Debt and Ex ter nal Re serves”

Or gan iser: Carol Car son (IMF)
Chair: Carol Car son (IMF)

Pa pers: Dan iel O. Boamah (Cen tral Bank of Bar ba dos)
Jean-Marc Israël (ECB)
Nicolai Ivanov (Bank of Rus sia)
Petr Vojtisek (Czech Na tional Bank)

Con trib uted Pa pers Ses sion No 152
“Col lec tion of Fi nan cial Data from Com panies: Sta tis tics and In ter na tional 
Ac coun tancy Stan dards”

Or gan iser: Józef Ole½ski (Na tional Bank of Po land)
Chair: Józef Ole½ski (Na tional Bank of Po land)

Pa pers: Józef Ole½ski (Na tional Bank of Po land)
L.V. Voronova (Na tional Bank of Ukraine)

Con trib uted Pa pers Ses sion No 154
“The Re la tion ship be tween Cen tral Banks and Sta tis ti cal In sti tutes”

Or gan iser: Bart Meganck
Chair: Mediyamere Radipotsane (Bank of Bot swana)

Pa pers: Gregor Bajtay (Na tional Bank of Slovakia)
Assad Monajemi (Bank Markazi Iran)
Eva-Maria Nesvadba and Aurel Schu bert (Oesterreichische Nationalbank)
Mediyamere Radipotsane (Bank of Bot swana)
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FISHER’S SHORT STORIES

Fisher’s Short Stories on Wealth 40-48

Ar thur Vogt

The Stock Mar ket Crash

In Oc to ber 1929 the world was shocked by the stock mar ket crash. Pos si bly, It hap pened at the very 
mo ment that Fisher wrote Story 45. It is as ton ish ing that Fisher did not men tion it in his Stories. His 
mono graph on it, “The Stock Mar ket Crash – and af ter”, is dated Feb ru ary 1930, its pref ace even
De cem ber 15, 1929. Two charts, taken from it, are shown be low.

Up to 1929 Fisher made a for tune of $ 10,000,000, mainly with one of his in ven tions, the in dex
card sys tem (and sub se quent stock mar ket gains). His firm pro duc ing it, later be came Remington
Rand Corp. Af ter the stock mar ket crash, his for tune melted away to about mi nus half a mil lion, go -
ing down fur ther to nearly mi nus one mil lion un til the death of his main cred i tor, his sis ter-in-law.
Fisher’s per sonal fi nan cial fail ure was a dou ble bur den for him as a great econ o mist. How ever, he
re mained an op ti mist through out his life. Af ter the crash, he kept on see ing the eco nomic re cov ery
“round the cor ner”.



FISHER’S SHORT STORIES
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Chart 2 shows the de vel op ment of USA stock prices in the sec ond half of 1929. Two warn ing
sig nals have been in di cated.

Chart 4 shows the price de vel op ment at the New York Stock Ex change since 1870. To do so,
three in di ces have been chained: the Dow-Jones, Barron’s and, from 1926, Irving Fisher’s  in dex in 
a sep a rate “win dow”. The op ti mist Fisher stated that the crash left more than half of the rise since
1926 intact. Irving Fisher’s in dex stems from his own firm. In 1923 he es tab lished his In dex Num -

ber In sti tute, a busi ness to compile and sell in dex num bers and other eco nomic data for pub li ca -
tion. The In dex Num ber In sti tute be came the first or ga ni za tion to pro vide sys tem atic eco nomic
data in in dex num ber form to the pub lic, long be fore gov ern ments even be gan to think about it. By
1929 Fisher’s whole sale price in dex reached 5 mil lion news pa per read ers. In Chart 4 in dex num -
bers are in di cated in a log a rith mic scale. The ab so lute dis tances in the small win dow cor re spond to
rel a tive rises and falls.

Fisher’s Short Stories on Wealth, 1926-1933

Dr. Ar thur Vogt has drawn our at ten tion to a se ries of sim ple ex pla na tions of ele men tary
prin ci ples of eco nom ics which Fisher wrote in an agree ment with the Work er’s Edu ca tion Bu -
reau. Fisher called them “Short Sto ries of Wealth”. The bu reau is sued them monthly for pub -
li ca tion in any un ion news pa per that de sired to print them. They ap peared in the “Broth er -
hood of Lo co mo tive Fire men and En gi ne men’s Maga zine”, “Trade Un ion News”, “La bor
Her ald” etc. 

The sto ries had never been re printed and had not been in cluded in “The Works of Irving
Fisher” (Gen eral Edi tor W.J. Bates, Con sult ing Edi tor J. To bin), which was pub lished in
1997. How ever, the Sto ries are worth to be read up to the pres ent day. Be sides the sci en tific
and his tori cal in ter est they are of didac ti cal use as they are mod els of ex plain ing eco nomic
phe nom ena to the pub lic. The IFC Bul le tin de cided to pub lish all these “Short Sto ries of
Wealth”



Short Stories on Wealth

Irving Fisher

40. Wages and Em ployers’ Profits1

THE pe cu liar ity of prof its lies in the el e ment of chance. Stip u lated wages are sup pos edly cer tain,
while prof its are, by the na ture of the case, un cer tain. Many a worker has the op tion of hir ing out to
some one else or of be ing his own em ployer. If he hires out for a fixed wage, he gives up the chance
of any gain be yond that fixed wage. If, in stead, he “works for him self”, he has the chance of get ting
much more but he gets this at the risk of get ting much less.

As a con se quence, work ers are clas si fied into two chief groups – wage earn ers, or em ploy ees,
and profit earn ers, or em ploy ers – like the two chief groups into which cap i tal ists are clas si fied;
namely, bond hold ers and stock hold ers.

And just as the bond hold ers con sist of those who wish to avoid chance and the stock hold ers of
those who are will ing to as sume risks, so also the em ploy ees are those who wish to avoid chance
and the em ploy ers those who are will ing to as sume risks.

And just as the stock hold ers are re spon si ble to the bond hold ers for their stip u lated in come from 
cap i tal, so the em ploy ers are re spon si ble to the em ploy ees for their stip u lated in come from la bor.
This is a con se quence of the fact that those be come enterprisers who are be lieved to be es pe cially
adapted to the re spon si bil i ties which their po si tion in volves.

Chance, or un cer tainty, is a mat ter of the de gree of the knowl edge we have. By fore know ledge,
or fore sight, we re duce the risks we take as to what will hap pen in the fu ture. The wage earner does
not usu ally need to ex er cise fore sight in his work in any great de gree, while one of the chief jobs of
the profit taker or enterpriser is to make fore casts. Again, a man, in or der to be an em ployee, does
not re quire any ac cu mu la tion of cap i tal, while an em ployer is far better equipped for his po si tion if
he is the for tu nate pos sessor of a con sid er able fund of cap i tal. He can then af ford to lose much
better than if he has lit tle or no cap i tal. It there fore hap pens that while the o ret i cally an em ployer
may have lit tle or no cap i tal, prac ti cally he is usu ally a cap i tal ist as well as an em ployer.

Profits stand in a dou ble re la tion to wages; for the work of the em ploy ers and the work of the
wage earn ers are, to some ex tent, sub sti tutes, that is, com pete with each other, and, to some ex tent,
mu tu ally com ple men tary, that is, in need of each other.

So far as they com pete, the price of the one tends to cor re spond to the price of the other. If, for
in stance, wages of plumb ers go down, it will of ten hap pen that a few en ter pris ing plumb ers – rather 
than take these low wages – will set up for them selves as in de pend ent plumb ers. This trans fer of
men from the ranks of em ploy ees to the ranks of the em ploy ers tends, by di min ish ing the sup ply of
plumber em ploy ees, to raise their wages. On the other hand, by in creas ing the sup ply of plumber
em ploy ers, it tends to di min ish their prof its. In this way it tends to di min ish the dif fer ence be tween
them.

If, on the con trary, the wages of plumb ers rise, it will of ten hap pen that some of the plumb ers
who were work ing for them selves will be at tracted from the ranks of em ploy ers to the ranks of em -
ploy ees. Find ing that they can make only a small and pre car i ous liv ing as em ploy ers, ei ther be -
cause there is too much com pe ti tion among the in de pend ent plumb ers or be cause of their own per -
sonal short com ings or mis for tunes, they may pre fer to ac cept the high wages which plumb ers are
get ting rather than to keep up the strug gle.

There is a sim i lar com pe ti tion be tween the car pen ter em ployer and the car pen ter em ployee; in
fact, be tween the “boss” and the “man” in ev ery trade or walk of life. So there is a ten dency to ward
equal iz ing wages and prof its. Why they are not equal will be con sid ered in the next short story.

22 IFC Bul le tin 7 — Oc to ber 2000

IRVING FISHER COM MIT TEE

1) The Lather, Cleve land, Vol. XXIX, No. 10, June 1929, pp. 18-19.



41. Profits and Wages2

WE have seen that, there is a ten dency for the prof its of the em ployer to equal ize with the wages of
the em ploy ees. Why are they not equal? One rea son is risk. Men in gen eral re gard un cer tainty as a
great evil and re quire higher com pen sa tion for as sum ing it. Few work men would be will ing, or
even able, to as sume the risks of the em ployer. Just as, in gen eral and nor mally, a stock holder gets a 
higher av er age re turn than the bond holder, so the profit taker will, in gen eral and on the av er age,
get a higher av er age re turn than the wages guar an teed to the em ployee.

But the dif fer ence in su pe ri or ity of prof its is still fur ther in creased by the fact that the em ploy -
ers form a spe cial class. While al most ev ery em ployer is ca pa ble of be ing a wage earner, not ev ery
wage earner is ca pa ble of be ing an em ployer. There fore the sup ply of em ploy ers is al ways some -
what re stricted, and this fact tends to raise their prof its. More over, em ploy ers are also a spe cial
class in that they are usu ally cap i tal ists. While the pos ses sion of cap i tal does not pre vent man from
be ing a wage earner, the lack of it tends to pre vent his be com ing an em ployer. This still fur ther lim -
its the sup ply of em ploy ers and tends to el e vate still fur ther their prof its.

In short, the em ploy ers’ prof its tend to be high for three rea sons: (1) Be cause these per sons as -
sume risks and re spon si bil i ties which few are able or will ing to take; (2) be cause, for that very rea -
son, qual i ties of fore sight, cour age and ex cep tional abil ity, which few pos sess, are re quired for
suc cess; and (3) be cause the work of the em ployer usu ally re quires, for its suc cess on a large scale,
the pos ses sion of cap i tal.

Partly as a con se quence of these pe cu liar i ties of em ploy ers and partly be cause of the gen eral
con di tions of mod ern in dus trial or ga ni za tion, the re la tion be tween em ploy ers and em ploy ees is
not al to gether, or even gen er ally, com pet i tive, but is, to a large ex tent, com ple men tary. The work
of each is nec es sary for the ef fi cient work of the other. This com ple men tary re la tion ship is more
ob vi ous and im por tant than the com pet i tive re la tion ship just de scribed. The em ployer could not
ac com plish very much if he worked merely by him self; he re quires for the best use of his abil i ties a
large num ber of em ploy ees. Con versely, the em ploy ees can not re ceive a guar an teed wage un less
they find some em ployer who is will ing to make the guar an tee. The two stand In a re la tion sim i lar
to that ex ist ing be tween any two com ple men tary com mod i ties, as, for in stance, the re la tion of the
en gine to the train it draws.

To the ex tent that enterprisers and wage earn ers are com ple men tary the earn ings of the one
tend to move, not in uni son with, but in op po si tion to, the earn ings of the other. The lower the
wages of the em ployee in any es tab lish ment, the more in gen eral will be the prof its of the em -
ployer, and vice versa. We see, there fore, that the re la tion be tween the em ployer and the em ployee
is a com pli cated one, be ing partly com pet i tive and partly com ple men tary, and that there fore their
in ter ests, though partly al lied, are largely op posed. The net re sult is usu ally that prof its are far
greater per ca pita than wages.

But, while this is true of the av er age rate of prof its, we must re mem ber that, as the very na ture of 
prof its re quires an el e ment of chance, they vary enor mously, far more than wages vary, and that in
many in stances the in di vid ual em ployer may make less money than the wage earner, or even less
than noth ing at all, while in the ex treme cases, he may make a great for tune. One se cret of great for -
tunes is this el e ment of good luck. Only the lucky few make the large for tunes while a very large
num ber are barely earn ing enough prof its to keep them at their tasks.

42. The Cap i tal ist-Em ployer3

HITH ERTO we have spo ken sep a rately of the cap i tal ist who is a profit-taker and of the em ployer
who is a profit-taker, but, as has been in di cated, of ten one and the same per son is both cap i tal ist and 
em ployer. In fact, those who re ceive prof its as em ploy ers of la bor usu ally re ceive pro f its also from
cap i tal which they own, al though the con verse is not so uni ver sally true. Those who wish to re ceive 
in come through their cap i tal with out any work be come bond hold ers rather than stock hold ers;
while those who wish to get in come from their work with out in vest ing (or per haps even pos sess -
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ing) cap i tal pre fer to work for wages or sal a ries. If a man wishes to be come a stock holder, he usu -
ally is ac tively in ter ested enough to do a cer tain amount of work, if it is no more than in ves ti gat ing
the rel a tive pros pects of dif fer ent com pa nies of fer ing chances for in ves tors. And it is still truer that
those who wish to take the re spon si bil ity of con duct ing an en ter prise wish not only to put their ef -
fort into it, but their cap i tal also.

It thus usu ally hap pens that the prof its which a man re ceives can not be eas ily clas si fied into
prof its from his cap i tal and prof its from his own ex er tions. Gen erally his prof its are the joint prod -
uct of both his la bor and his cap i tal. The profit-tak ers – who are, of course, also loss-tak ers – are,
then, the risk-tak ers of so ci ety. Some men risk only their cap i tal (and re ceive div i dends per cent or
prof its per unit of phys i cal cap i tal ac cord ing to the form of their in vest ment), oth ers risk their own
la bor (and re ceive earn ings of man age ment), while most risk both their cap i tal and their la bor and
re ceive the joint earn ings of their cap i tal and la bor. These enterpriser-cap i tal ists are well called the
“cap tains of in dus try.” They take the ini tia tive in en ter prises of all sorts, and on their judg ment will
de pend whether not only their own cap i tal and la bor, but the cap i tal and la bor of oth ers (to whom
they un der take to pay stip u lated in ter est or rent, on the one hand, and wages, on the other), shall be
eco nom i cally or waste fully em ployed. When their lead er ship proves wise they make large prof its.
for them selves, but these may be said to be a well-de served re ward for the gen eral good their sa gac -
ity brings the pub lic. When their lead er ship proves un wise, they suf fer a loss, and this may be said
to be a de served pen alty for wast ing the cap i tal and la bor of so ci ety. The men, like Com mo dore
Vanderbilt and J.J. Hill, who have built rail ways which were needed, have made for tunes. So also
men like Ford, who have given us the best au to mo bile, have made for tunes. Those who made less
ser vice able mod els have lost for tunes. Those who have built rail ways which had to be aban doned
have lost for tunes. There is, then, to some ex tent, a jus ti fi ca tion of our sys tem by which we put a
pre mium on en ter prises which turn out well for so ci ety and a pen alty on those which turn out ill.

It is, how ever, also true that just as there are types of suc cess ful spec u la tors which should be
con demned, so there are types of suc cess ful enterprisers which should be con demned. Those
clever pro mot ers who gain at the ex pense of the pub lic through the frauds of “high fi nance” are
among the worst forms of pub lic en e mies.

The en ter prise-cap i tal ist then is the lead ing fig ure in mod ern in dus try. He gath ers round him
other cap i tal ists and la bor ers and jointly they pro duce the in come of so ci ety. Af ter pay ing them the
parts of this in come agreed upon, he takes for him self what ever may be left, large or small as the
case may be. Their parts are the earn ings of cap i tal (in the two forms of rent and in ter est) and the
earn ings of la bor (in the form of wages). His own part is the earn ings of his own cap i tal and la bor
(in the form of prof its joint ly on his cap i tal – whether mea sured per cent or per unit of phys i cal cap -
i tal – and on his own la bor).

43. The Cap i tal ist-Em ployer – Con tinued4

WE can not too much em pha size the fact that though each of the var i ous la bor ers (both em ploy ers
and em ploy ees) and in stru ments of cap i tal (land and other in stru ments) which jointly pro duce in -
come, is cred ited with a cer tain part of that in come, no one per son or thing could pro duce this part
alone. Joint pro duc tion is the rule. The earn ings of a rail way com pany are due, for in stance, to the
joint ser vices of the stock hold ers, bond hold ers, of fi cers, em ploy ees, lo co mo tives, cars, road bed
and ter mi nals. These agents of pro duc tion are not in de pend ent, but mu tu ally com ple men tary, in -
stru ments and la bor ers, and their ser vices are com ple men tary ser vices.

We im pute to each a cer tain part, de ter mined ac cord ing to the prin ci ples which reg u late the
prices of com ple men tary goods.

The sum of all these items – that is, the in ter est, rent, wages and prof its, in any com mu nity in
any given pe riod of time is, of course, the to tal in come of that com mu nity. Com plete cat a logue of
these would show what quota was con trib uted to this to tal by or im puted to hu man be ings, land,
and other in stru ments. As a mat ter of fact, by far the larger part is con trib uted by hu man be ings.
Pro fes sor Nichol son of Ed in burgh es ti mated that the in come from what he called “the liv ing cap i -
tal” of Great Brit ain was five times as great as that from the “dead cap i tal.” Lately, Dr. Dub lin of
the Met ro pol i tan Life In sur ance Com pany has ob tained the same re sult for the United States. In
less wealthy coun tries the pre pon der ance of man-pro duced in come is prob a bly still larger. Of the
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part pro duced by “dead cap i tal” the larger por tion is from land.
In a new coun try the rent of land tends to be low but rent of other things and wages high. For in

such a coun try land is rel a tively abun dant and other in stru ments, in clud ing la bor ers, rel a tively
scarce. As a coun try grows older and more pop u lous, land be comes scarce rel a tively to pop u la tion, 
or in other words, the de mand in creases with out any in crease in sup ply. There fore land rent tends
to rise, and other rents and wages to fall.

Prog ress in sci en tific knowl edge caus ing an in crease in pro duc tiv ity of land is like the re ju ve -
na tion of a coun try. Any in crease in gen eral pro duc tiv ity, whether of land or of other agents of pro -
duc tion, has a ten dency to make the rate of wages in crease. For (1) by in creas ing the wealth of em -
ploy ers and thereby di min ish ing their mar ginal de sir abil ity of money, there is a ten dency to in -
crease their de mand for ev ery thing, in clud ing the ser v ices of work men; and (2) so far as work men
them selves are own ers of houses, im ple ments, and other in stru ments of any kind, and thus share in
the in creased af flu ence, the sup ply of work they of fer is de creased.

Such a re sult is prob a bly the chief gen eral ef fect of so-called la bor-sav ing ma chin ery. It in -
creases the in come of other classes than la bor ers, and with it their power to buy the work of la bor -
ers. The first ef fect, how ever, is for the la bor-sav ing ma chine to dis place la bor ers, with which, in
fact, it is a com pet ing ar ti cle, and we have seen that the in crease in one of two com pet ing ar ti cles or
sub sti tutes tends to lower the price of the other. The in di vid ual la bor ers thus dis placed are likely to
be in jured by the im prove ment, be ing un able to learn an other trade with out un due loss of time. It is
even con ceiv able that la bor-sav ing ma chin ery might be come so au to matic and so fully a sub sti tute
for hu man work that there would be no need and no de mand for such work. But such an ef fect
seems very im prob a ble. The hu man ma chine is so much more ver sa tile than other ma chines that its 
re la tion as a sub sti tute for la bor-sav ing ma chines is not so im por tant as its com ple men tary re la tion
to them. As a mat ter of his tory, so-called la bor-sav ing ma chin ery, while it “saves” or dis places la -
bor ers from one sort of work, of ten, if not usu ally, pro duces new needs for them in an other sort of
work. If au to mo biles were in tro duced in China, they would largely dis pense with the need of coo -
lies, who now carry pas sen gers in se dan chairs, but they would call for chauf feurs and me chan ics.
When stage coaches gave place to rail ways, the trade of driv ers of stage coaches be came ob so lete,
but the new trades of lo co mo tive en gi neers, fire men, con duc tors and brake men were cre ated. In
fact, the very names of these oc cu pa tions, as of hun dreds of oth ers, show that the de mand for these
kinds of work arises from the ex is tence of ma chin ery.

We have con sid ered in come as dis trib uted among the agents which pro duce it – la bor and cap i -
tal, in clud ing land. We are now ready to turn to the other sort of dis tri bu tion – the dis tri bu tion
among the own ers. A de crease in the amount of cap i tal which la bor ers own will, as we have al -
ready seen, make them will ing to take low er wages than oth er wise. In fact, the chief rea son that
there ex ists a wage class is that those con sti tut ing it have lit tle or no cap i tal apart from their own
per sons. Wage earn ers are chiefly “prop er ty less” per sons – per sons who have ei ther never had any
prop erty, or have lost what they did have, as, for in stance through too high a de gree of im pa tience.
We see, there fore, that the ques tion of wages de pends, among other things, on the dis tri bu tion of
the own er ship of wealth.

44. Per sonal Dis tri bu tion5

 I HAVE al ready dealt with the dis tri bu tion of in come rel a tively to the agents or in stru ments which
pro duce that in come. In the pres ent Short Story I shall take up the sec ond half of the study – i. e., the 
dis tri bu tion of this same in come rel a tively to those who own and en joy it. The two sorts of dis tri bu -
tion are quite dif fer ent, al though there has been a ten dency to con fuse them. This was nat u ral, for in 
the early days of eco nom ics peo ple were clas si fied roughly ac cord ing to the sort of in stru ments
they owned. There was the land lord class, whose chief in come was ground rent; the non-landed
cap i tal ist, whose chief in come was from other cap i tal than land; and the la borer, whose chief in -
come was wages. It was then nat u ral to imag ine that the in comes pro duced by la bor ers, by land,
and by other cap i tal, were also the in comes en joyed by la bor ers, by land lords, and by other cap i tal -
ists. But even were such a clas si fi ca tion pos si ble and duly made, it would still fail to tell us any -
thing what ever as to how large was the per ca pita share within each class, or whether the amounts
en joyed by dif fer ent in di vid u als were or were not very un equal. The best we could say would be
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that cer tain land yields a rent of $10 an acre, and other lands more or less than this; that cer tain
houses rent for $1000 a year, and oth ers for more or less; that money lend ers make five per cent on
their loans; and that or di nary wage earn ers get $5 a day. But these data, how ever de tailed, would
not tell us the rel a tive in come en joyed by dif fer ent per sons, ex cept in the case of the com mon la -
borer, and then only on the as sump tion that he de rived no in come from any other source than from
his work. Fur ther more, to day there are only small traces left of the old so cial strat i fi ca tion, and cor -
re spond ingly lit tle ex cuse for con fus ing the two sorts of dis tri bu tion, the dis tri bu tion of in come
with ref er ence to the cap i tal which yields it and its dis tri bu tion with ref er ence to the per sons who
own it. 

But, though the two sorts of dis tri bu tion are dis tinct, each is needed to un der stand the other.
The prob lems now be fore us – of dis tri bu tion rel a tively to own ers – may be de scribed as the three
prob lems of the to tal in come of a na tion, of the av er age in come of its in hab it ants, and of the rel a tive 
num bers of peo ple own ing in comes of var i ous sizes.

The last-named prob lem is the prob lem of grad ing the pop u la tion ac cord ing to in come – the
prob lem of dis crim i nat ing the rel a tively rich and the rel a tively poor. No other prob lem in eco nom -
ics has so great a hu man in ter est as this, and yet scarcely any other prob lem has re ceived so lit tle
sci en tific study. Since in come nec es sar ily co mes from cap i tal or from la bor, the prob lem of “dis tri -
bu tion” of in come is largely that of the “dis tri bu tion” of cap i tal. Our prob lem may there fore be
stated in two ways: Ei ther as the prob lem of the per sonal dis tri bu tion of in come or as the prob lem
of the per sonal dis tri bu tion of cap i tal and la bor power. It is what is pop u larly known as the prob lem 
of “the dis tri bu tion of wealth.”

In or der to com pare the in comes or cap i tals of widely dis tant times or places, a cor rec tion may
need to be made for dif fer ences in the pur chas ing power of money, and other cir cum stances.

Prac ti cally, how ever, if we con fine our at ten tion to mod ern times and con di tions in west ern Eu -
rope and Amer ica, it is true, in a gen eral way, that of two na tions or in di vid u als the one which is
richer in cap i tal-goods is richer also in in come-goods, in in come-value, and in cap i tal-value. For
sim plic ity we shall here af ter as sume that these four com par i sons are thus sim i lar. We may say that
a man is “rich” if he has a large amount of cap i tal-goods of var i ous kinds – lands, houses, stocks,
bond, etc.; or a large money-value of such goods; or a large amount of ben e fits of var i ous kinds –
nour ish ment, cloth ing, shel ter, amuse ments, etc.; or a large money-value of such ben e fits. A man
is “poor” if he has small amounts of all these things.

Of course, the two terms “rich” and “poor” are purely rel a tive, and rep re sent no deeper sci en -
tific mean ing. A man who is rich ac cord ing to one stan dard may be poor ac cord ing to an other. But
the two terms are very con ve nient to des ig nate rel a tive con di tions. Cor re sponding to the ad jec tives 
“rich” and “poor” are the nouns “wealth” and “pov erty”; for, the term “wealth” is es pe cially used
to in di cate a large amount of wealth, just as the term “pov erty” is used to in di cate a small amount.
Our pres ent sub ject, then, is com par a tive wealth and pov erty, both of na tions and of in di vid u als.

45. Na tional Wealth or Pov erty6

WE may di vide the sub ject of per sonal dis tri bu tion – of the rich and poor – into two heads: How
rich or poor are na tions and how rich or poor are in di vid u als in a na tion. In ei ther case the re sult de -
pends upon two things: la bor and cap i tal, in clud ing lands and pro duced cap i tal.

The in come earned by the peo ple of a na tion al ways far ex ceeds the in come earned by all its
phys i cal cap i tal. Yet peo ple do not earn in come with out at least that ba sic form of cap i tal called
land. Given la bor ers and land, we have the two orig i nal req ui sites of pro duc ing in come. Other cap -
i tal springs from these two. It is some times said that la bor is the fa ther, land the mother, while all
other kinds of cap i tal are the chil dren of these two par ents.

A na tion, then, is the richer, as a whole, the larger the num ber of its in hab it ants, the greater the
ex tent of its ter ri tory, and the greater the amount of its accumu Iated prod ucts.

These three fac tors de pend each on some what dif fer ent con di tions. The amount of land and its
power to pro duce are largely a ques tion of nat u ral re sources.. The ex tent of land may be taken as a
given quan tity pre sented to man by na ture. It is now be com ing rec og nized, how ever, that land is
not def i nitely con stant in its power to pro duce as was once imag ined. One of the most im por tant re -
sults of the re cent “con ser va tion move ment” in this coun try and of the new ag ri cul tural ex per i -
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ments with their “cre ative ag ri cul ture” has been to show con clu sively that land is by no means a
source of con stant in come, but that it is pos si ble by the im pov er ish ing and wash ing away of top soil 
greatly to im pair or de stroy ab so lutely the pro duc tiv ity of land; while, on the con trary, by ir ri ga -
tion, proper fer til iza tion, keep ing land fal low, ro ta tion of crops, sci en tific seed ing, etc., it is pos si -
ble to in crease the ef fi ciency of land just as it is pos si ble to in crease the ef fi ciency of other in stru -
ments.

The do min ion over land by any group of men may de pend on wrest ing it by mil i tary force from
an other group. In fact, one of the chief ob jects of war has been to in crease na tional wealth by add -
ing to ter ri tory. This was a chief ob ject of the Ro man Em pire and of the early co lo nial sys tem of
Great Brit ain. These and other na tions have had what is called “earth hun ger.” The wealth of the
Brit ish Em pire to day lies for the most part out side of the Brit ish Isles; for it in cludes, be sides Eng -
land, a num ber of im por tant col o nies – Can ada, In dia, Aus tra lia, New Zea land, and parts of Af rica.
Ex cept for the war of the Rev o lu tion, the Brit ish Em pire would now in clude also the ter ri tory oc cu -
pied by the United States. TheWorld War rep re sented in part Ger many’s de sire to re tain and im -
prove her “place in the sun” – her col o nies.

Turn ing from the quan tity of land, or the “nat u ral re sources” of a na tion, to the num ber of in -
hab it ants, we note that this it self de pends in turn upon the ex tent of the ter ri tory of that na tion as
also on its past his tory as well as on other con di tions. Many na tions have sought to in crease their
wealth and power by in creas ing their pop u la tion. In fact, a chief rea son for ex tend ing a na tion’s ter -
ri tory has been to fill it with col o nists. A coun try is usu ally alarmed at the pros pect of a sta tion ary
or de creas ing pop u la tion. France is now try ing to con serve its pop u la tion, rec og niz ing that na -
tional strength for fu ture po lit i cal po si tion among the na tions of the earth de pends largely on num -
bers.

We come last to the amount of ac cu mu lated prod ucts. This de pends on two chief qual i ties:
First, thrift, which leads to sav ings; and sec ondly, in ven tive ness, which leads to the cre ation of in -
come- pro duc ing in stru ments.

We have con sid ered the con di tions de ter min ing the ag gre gate in come of a na tion. We may pass 
now to the more im por tant sub ject of the riches or pov erty of in di vid u als. This sub ject may be di -
vided into two parts: the av er age, or per ca pita, riches, and its dis tri bu tion among dif fer ent in di vid -
u als. The per ca pita cap i tal or in come of any na tion is found by di vid ing the to tal for the na tion by
the num ber of in hab it ants. It is ev i dent that two na tions may com pare very dif fer ently as to the ag -
gre gate and the per ca pita fig ures. For in stance, the small coun tries, Hol land and Swit zer land,
when com pared with the large coun tries, In dia and China, are far poorer in the ag gre gate, but far
rich er per ca pita.

46. Pop u la tion and Pov erty7

WITH the ad vent of de moc racy in pol i tics has come a greater em pha sis on per ca pita as com pared
with ag gre gate wealth. Un der au toc ra cies the aim was to in crease the wealth of the na tion as a
whole, partly for the mere ag gran dize ment of the au to crat or po ten tate, who of ten re garded him self 
as a sort of owner of the na tion, and partly be cause the pop u lar sen ti ment of na tional great ness was
sat is fied in this way. Un der these con di tions an in crease in pop u la tion was al most in vari ably wel -
comed and en cour aged. But since the in di vid u als of the na tion have be come its rul ers and, so to
speak, share hold ers, they have re garded in crease of num bers with mixed feel ings; for while on the
one hand they wel come an in crease in the to tal wealth which a greater pop u la tion brings, on the
other hand they do not rel ish any re sult ing de crease in per ca pita wealth. In the dem o cratic ideal,
there fore, an in crease of pop u la tion is usu ally wel comed only in a new coun try where there is
plenty of land, or in a coun try ac quir ing col o nies to pro vide room for a sur plus pop u la tion.

The ef fect of an in crease of to tal na tional wealth upon per ca pita wealth will ev i dently de pend
upon the ra tio be tween land and pop u la tion. In a sparsely set tled coun try an in crease of pop u la tion
will not only in crease the to tal wealth, but also the per ca pita wealth; for each new worker adds, by
his co op er a tion, to the ef fi ciency of work ers al ready on the ground. A very few men can not work
to gether to as great ad van tage as a mod er ate num ber. The co-op er a tion and di vi sion of la bor in ci -
dent to a mod er ate in crease in pop u la tion more than out weigh the fact that the greater pop u la tion
will re quire more nour ish ment, cloth ing, and other items of in come. In short, though there be more
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mouths to feed, each ad di tional mouth means an ad di tional pair of hands; and in a new coun try
added ca pac ity of the new hands to pro duce ex ceeds the added ca pac ity of the new mouths to con -
sume. So the his tory of new coun tries shows that an in crease is a bless ing in di vid u ally and col lec -
tively.

But af ter the coun try is pop u lated up to a cer tain point, the op po site be comes true. Any fur ther
in crease of pop u la tion, while con tin u ing to in crease ag gre gate wealth will de crease per ca pita
wealth. It then hap pens that each new pair of hands adds less to pro duc tion than each new mouth
sub tracts in con sump tion. This fact sets a sort of elas tic limit to an in crease of pop u la tion. That
there must be such a limit is ev i dent, since an in def i nite num ber of peo ple can not be sup ported on
one acre of land. We know, as a gen er al iza tion from or di nary ob ser va tion, that the bil lion and a half 
peo ple now liv ing on this planet could not be sup ported if all were packed into the State of Rhode
Is land and en tirely de pen d ent on Rhode Is land soil for sus te nance. Per ca pita pov erty would then
be so in tense that peo ple would die of ac tual star va tion. Fam ine, with the plagues which fol low,
would dec i mate the pop u la tion. Over pop u la tion in In dia and China of ten re sults in fam ine and
plague. In west ern civ i li za tion only milder in stances of in suf fi ciency of food are found. Long be -
fore a star va tion point is reached, ev ery in crease of pop u la tion be yond a cer tain point re sults in an
in creased death rate. In fact, sta tis tics show that the death rate in creases as per ca pita wealth de -
creases. This fact is due to the un san i tary con di tions which pov erty nec es sar ily brings – con di tions
which per tain not so much to the quan tity of food as to its qual ity and to the quan tity and qual ity of
hous ing and other com forts and con ve niences of life, and per haps above all to con di tions of em -
ploy ment, es pe cially hours of la bor. These un san i tary con di tions in ci dent to pov erty re sult in fa -
tigue, mal nu tri tion, in fec tion, dis eases such as tu ber cu lo sis, and deaths. In short, when the ra tio of
pop u la tion to land be comes ex ces sive, the death rate is in creased, and con se quently the fur ther in -
crease of pop u la tion is checked.

The law of per ca pita wealth is chiefly based on the an te rior fact that land is an es sen tial agent in 
pro duc tion, and that each suc ces sive in crease in the pro duc tiv ity of land is ac quired at in creas ingly
great cost – or, ex pressed oth er wise, that, with each suc ces sive in crease in cost, the re turn di min -
ishes. This is the fa mil iar law of di min ish ing re turns in ag ri cul ture. There is, then, based on facts, a
gen eral law of per ca pita wealth in re la tion to pop u la tion. It may be stated as fol lows: Given a par -
tic u lar stage of knowl edge and of all other con di tions that de ter mine pro duc tiv ity, an in crease of
pop u la tion up to a cer tain point in creases the per ca pita wealth, af ter which a fur ther in crease of
pop u la tion de creases the per ca pita wealth.

47. Pop u la tion and Pov erty – Con tinued8 

THE pop u la tion of any coun try may be in creased ei ther by births or im mi gra tion and de creased ei -
ther by deaths or em i gra tion. The pop u la tion of the world, as a whole, can be in creased only by
births and de creased only by deaths. As we are more in ter ested in gen eral than in lo cal in creases or
de creases in pop u la tion, we may over look em i gra tion and im mi gra tion, as sum ing for the area un -
der con sid er ation that they are ei ther ab sent or bal ance each other.

With this pro viso, we may say that pop u la tion will de crease if the death rate ex ceeds the birth
rate, and will in crease if the birth rate ex ceeds the death rate. As we have al ready stated, the facts
show that the death rate in creases with a de crease in per ca pita wealth. The birth rate, on the other
hand, tends to de crease with a de crease in per ca pita wealth. There are ex cep tions to this last state -
ment, but these ex cep tions will be ig nored for the pres ent.

If we as sume what his tory has al most in vari ably shown to be the fact, that in a sparsely set tled
coun try the birth rate ex ceeds the death rate, so that pop u la tion tends at first to in crease, we are now 
in a po si tion to state what will hap pen to the pop u la tion of that coun try in fu ture gen er a tions, quite
apart from any in crease in im mi gra tion. By hy poth e sis the pop u la tion will in crease at first and, as
at first each in crease in pop u la tion brings an in crease in per ca pita wealth, it will con tinue to in -
crease as long as this con di tion con tin ues. But it will ul ti mately hap pen that per ca pita wealth will
cease to in crease and will be gin to di min ish. It will then hap pen that the death rate will in crease and
the birth rate de crease, so that the in crease of pop u la tion will be slack ened and ul ti mately cease al -
to gether. Un der these con di tions, then, pop u la tion in a new coun try will in crease up to a cer tain
point at which it will cease to in crease. The pop u la tion is then in a sort of equi lib rium, the birth rate
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equal ing the death rate be cause the per ca pita wealth has been re duced to such a point as to bring
this equi lib rium about.

The laws of pop u la tion, there fore, may be stated as fol lows:
1. An in crease in pop u la tion will tend to in crease ag gre gate wealth but less rap idly than pop u la -

tion. That is, the in crease in pop u la tion tends to de crease per ca pita wealth.
2. A de crease in per ca pita wealth will tend to in crease the death rate and de crease the birth rate.

That is, the de cease in per ca pita wealth checks the in crease of pop u la tion.
In ac cor dance with these laws the se quence of events is usu ally as fol lows: In a new and

sparsely set tled coun try, pop u la tion at first in creases. As the coun try fills up this in crease is slack -
ened and fi nally co mes to a stand still when the death rate equals the birth rate. This sta tion ary state
is reached when the peo ple are ei ther un able or un will ing to lower the stan dard of sub sis tence.
Such a sta tion ary state has been nearly reached in In dia, where peo ple are un able to lower the stan -
dard of sub sis tence, and in France, where they are un will ing. In most coun tries, pop u la tion is still
in creas ing and will prob a bly con tinue to do so un til the vast ar eas opened by the ex plo ra tion and
col o ni za tion in the last four cen tu ries shall have been filled up. These ar eas in clude North and
South Amer ica, Aus tra lia, and parts of Af rica. The ren der ing avail able of these con ti nents to oc cu -
pa tion by Eu ro pe ans con sti tutes the great est eco nomic event of mod ern times and has re lieved for a 
sea son the pres sure of pop u la tion on sub sis tence. Sim i lar re lief has been af forded by great la -
bor-sav ing in ven tions which en able a given pop u la tion to se cure in creased sub sis tence. Fu ture in -
ven tions may be ex pected to in crease this pro cess. But ul ti mately there must be a limit to the ca pac -
ity of the world to sup port pop u la tion.

This limit on hu man pop u la tion is the same sort of limit which na ture sets on an i mal and plant
pop u la tion. Blades of grass mul ti ply un til they cover the ground on which they grow. When grass
is sown on a grass plot, it mul ti plies with great ra pid ity, but af ter the whole plot is cov ered and there 
is no room for more, the num ber of blades re mains nearly sta tion ary. There is a strug gle for life
con stantly go ing on, and the death rate thus pro duced is great enough to bal ance the birth rate
which the ca pac ity of the soil al lows. Out of this strug gle for ex is tence among an i mals and plants
co mes what Dar win called nat u ral “se lec tion,” and it is in ter est ing to know that Dar win’s first idea
of such a strug gle came from read ing the econ o mist Mal thus, who first wrote an im por tant trea tise
on Pop u la tion. Pop u la tion may then be said to be lim ited by the means of sub sis tence.

Since Mal thus’ day there has come into more def i nite op er a tion what he called the “pre ven tive
check” on pop u la tion. While it is still true that among the poor it usu ally hap pens that an in crease in 
per ca pita wealth tends to in crease the birth rate by en cour ag ing mar riage or mak ing them ear lier or 
in creas ing the num ber of chil dren per mar riage, it has be come un for tu nately true that among the
wealth ier classes an in crease in wealth tends some times in the op po site di rec tion.

48. Pop u la tion and Wealth9

HAVING stud ied Pop u la tion and Pov erty, we may next study Pop u la tion and Wealth. We have al -
ready seen that the rich tend to have fewer and fewer chil dren as they grow richer. In stead of wealth 
be ing then thought of as a means for gain ing or main tain ing “so cial po si tion,” and the more wealth
gained the more am bi tious are its pos sess ors that its en joy ment may not be in ter fered with by child -
bear ing, or that it shall not be de creased by sub di vi sion in the next gen er a tion. The re sult is that the
wealth ier classes of ten have, on the av er age, smaller fam i lies than the poorer classes. We must,
there fore, mod ify the law of pop u la tion so as to read that an in crease in per ca pita wealth, in stead of 
tend ing al ways to in crease the birth rate, tends first to in crease it and then, af ter the in crease of
wealth passes a cer tain point, to de crease it. This wealth check to pop u la tion is pe cu liar. It is quite
dif fer ent from the pov erty check. The pov erty check works au to mat i cally so as to check pop u la tion 
when it is too large and not to check it when it is too small. But the wealth check acts in the op po site
way – or rather it would do so if it were suf fi ciently strong and gen eral, which is not yet the case.
Then it would come about that the greater the per ca pita wealth the more would pop u la tion be
checked, and as the check to pop u la tion usu ally tends to in crease per ca pita wealth, this would still
fur ther de crease pop u la tion. The log i cal re sult is de pop u la tion or what Pres i dent Roo se velt called
“race sui cide.”

At pres ent, how ever, this wealth check is con fined to cer tain parts of the pop u la tion, and only
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re sults in “race sui cide” for these par tic u lar parts. These parts in clude par tic u larly the so-called
“better classes” of the pop u la tion. Sta tis tics show that the chil dren of col lege grad u ates are less nu -
mer ous than the grad u ates them selves. Thus, be sides de pop u la tion, there is an other dan ger, de gen -
er a tion. If the vi tal ity of vi tal cap i tal is im paired by a breed ing of the worst and a ces sa tion of the
breed ing of the best, no greater ca lam ity could be imag ined. But while the risk of such a re sult un -
doubt edly ex ists, this is not im me di ate, and, in in creas ing re al iza tion of its pos si bil ity, we may
hope, will lead to some way of coun ter act ing it. A method of at tain ing the con trary re sult – namely,
re pro duc ing from the best and sup press ing re pro duc tion from the worst – has been sug gested by
the late Sir Fran cis Galton of Eng land, un der the name of “eu gen ics.” This move ment, which
prom ises to be come a strong one, aims to pre vent (by iso la tion in pub lic in sti tu tions and in some
cases by sur gi cal op er a tions) the pos si bil ity of the prop a ga tion of fee ble-minded and cer tain other
classes of de fec tives and de gen er ates, and also to de velop a pub lic sen ti ment which shall, con demn 
mar riages in which ei ther hus band or wife has a trans mis si ble dis ease, or any in her it able taint, or is
oth er wise un fit to be come a par ent.
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