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EDI TORIAL

In this third is sue of the IFC Bul le tin, we con tinue the pub li ca tion of ab stracts of pa pers that mem -
bers of the Irving Fisher Com mit tee will sub mit to the 52nd Ses sion of the In ter na tional Sta tis ti cal
In sti tute, to be held from 10 to 18 August 1999 in Hel sinki. This time, all ab stracts re late to pa pers
on “The cen tral banks’ func tion in the field of sta tis tics”. These pa pers will be pre sented in the
Con trib uted Pa pers Ses sion Nr. 42.

More in for ma tion on the Hel sinki Meet ing is to be found on page 10.

This is sue con tains two ar ti cles on in dex num bers, one on dis trib uted lags and one on the use of in -
di ces in Bel gian trade sta tis tics.

A sec ond batch of Irving Fish er’s “Short Sto ries on Wealth” com prises  num bers 8-12. This batch
is in tro duced by Dr. Ar thur Vogt, who dis cov ered these ar ti cles, which had been writ ten in the
1920s and early 1930s for trade un ion mem bers.

In re cent months the number of mem bers of the Irving Fisher Com mit tee has greatly in creased. A
list is pre sented on page 11. The IFC Ex ecu tive Body in vites all in sti tu tions and in di vidu als ac tive
in the field of cen tral bank sta tis tics to join the Com mit tee. Mem ber ship in cludes a free sub scrip -
tion to the IFC Bul le tin. Ap pli ca tions can be sent to the Of fice of the IFC, the ad dress of which is
in di cated on the op po site page.
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AR TI CLES

Irving Fisher: 
Pioneer on Distributed Lags

Jör gen Wit

1  Introduction

Imag ine that to day the oil price will in crease with 50%, and ac cord ingly, pet rol com pa nies will im -
me di ately in crease their gaso line rates with a simi lar per cent age. Com mon sense sug gests that the
de mand for gaso line will drop as an ef fect of this price change. With re spect to the tim ing of this
drop in de mand, it seems not very likely that the ef fect is com pletely re al ized to mor row. Most con -
sum ers are not able to adapt their be hav iour im me di ately. The abil ity to re act is lim ited by fac tors
as the geo graphi cal dis tri bu tion of resi dences and work places, the ex ist ing stock of ve hi cles and
the ex ist ing sup ply of al ter na tive trans port sys tems. For ex am ple, a car com muter may find it hard
to change his mode of trans por ta tion. First he needs to look for new modes of trans por ta tion, and
when he reaches the con clu sion that pub lic trans port will be a bet ter op tion, he might wait un til his
car needs to be re placed. Moreo ver, some peo ple are able to re act faster than oth ers are. For ex am -
ple, some peo ple might im me di ately de cide to use their bi cy cles for shop ping pur poses. In gen eral, 
the ef fect of a price change will have a de layed ef fect on the de mand for the good. The to tal ef fect of 
the price change is not felt at one par ticu lar point in time, but will be dis trib uted over time. We, i.e.
econo mists and econo met ri cians, say that the ef fect is mod elled as a dis tri bu tion of lags, or more
popu larly, the ef fect has a dis trib uted lag.

In his ‘Th eory of In ter est’ (1930), Irving Fisher was al ready aware of the fact that cer tain ef fects
will be de layed over time. He ini ti ated the the ory of dis trib uted lags in ci den tally in the course of his 
stud ies of price- trade re la tions in the 1920s. In a short note, pub lished in the Bul le tin de l’In sti tut
In ter na tional de Sta tis tique in 1937, Fisher elabo rated on this the ory in a rather ele gant way. In this
ar ti cle, we would like to fo cus our at ten tion on this note.

Sec tion 2 de scribes Fish er’s model for the dis tri bu tion of lags. In sec tion 3 his ap proach is fit in the
economet ric the ory of dis trib uted lags. In sec tion 4 his es ti ma tion pro ce dure is com pared with the
cur rent ap proach to es ti mate un known pa rame ters. Sec tion 5 con cludes.

2  Dis trib uted lags

Fish er’s the ory was that any cause pro duces a sup posed ef fect only af ter some lag in time, and that
this ef fect is not felt all at once, but is dis trib uted over a number of points in time. He hy pothe sized
that the best gen eral form for the lag dis tri bu tion is pre suma bly the log nor mal dis tri bu tion. In es -
sence, this dis tri bu tion sat is fies his idea that the ef fect will quickly reach its peak af ter a very short
pe riod, and then slowly ta per off. Fig ure 1 clari fies this idea.
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Sup pose that at time 0, there is any cause, e.g. a 50% in crease in the oil price. Then, Fig ure 1 shows
the rela tive mag ni tude of the to tal ef fect at any time t>0. The to tal ef fect of this price change is rep -
re sented by the to tal sur face be low the fig ure. The dis tri bu tion is de scribed by two pa rame ters. The
first pa rame ter is the length of time from the cause to the mode of the dis tri bu tion. The sec ond pa -
rame ter rep re sents the dis per sion of the dis tri bu tion. One can con struct sta tis tics that sum ma rize
the in for ma tion in this lag dis tri bu tion. For ex am ple, the me dian lag is the time t* such that 50% of
the to tal ef fect is re al ized. These sta tis tics pro vide the re searcher in sight in the tim ing of the trans -
mis sion pro cess from cause to ef fect.

Con trary to other econo mists from his gen era tion, Fisher had a sin cere in ter est in the pos si bili ties
to es tab lish an em piri cal ba sis for his the ory. There are two prob lems that need to be solved be fore
do ing such an analy sis. First, real world data are not avail able on a con tinu ous ba sis, but are pub -
lished at dis crete in ter vals. This as pect re quires a dis crete ap proxi ma tion of the hy pothe sized lag
dis tri bu tion. A pos si ble ap proxi ma tion is shown in Fig ure 2.

The sec ond prob lem was more dif fi cult to over come in those days. Fisher must have re al ized that it
would be dif fi cult to per form an em piri cal vali da tion for his con jec ture, be cause he had no com pu -
ta tional as sis tance at his dis posal that would have al lowed him to day to es ti mate any com plex
non- linear re la tion ship. Nev er the less, the pa per shows Fish er’s prac ti cal ap proach for solv ing
prob lems. He notes that there is an in ter me di ate method that ‘saves some nine- tenths of the la bour
re quired by the loga rith mi cally nor mal dis tri bu tion and yields just as high cor re la tions’. This
short- cut method pos tu lates that the ef fect will be the great est at the next time pe riod, and then ta -
per off by equal dec re ments for each suc ces sive time unit. The only pa rame ter in this model is the
length of time that the cause will have ef fect. It may not come to a sur prise that Fisher pro posed this
lag dis tri bu tion. The dis crete ap proxi ma tion of the log nor mal lag dis tri bu tion, as shown in Fig ure
2, re sem bles his short- cut method.

A for mal ap proach can il lus trate his short- cut method. Let us de note the length of time that the
cause will have any ef fect by n*. Then the cause xt in pe riod t will have ef fects in the pe ri ods t+1,
t+2, … , t+n*. The size of the ef fect will de crease in equal from dec re ments, from n* in pe riod t+1
to 1 in pe riod t+n*. In other words, the com puted ef fect yt* in pe riod t is caused by xt-1, xt-2, …, xt-n*

ac cord ing to the fol low ing re la tion ship:

y n j xt t j
j

n

* ( * ) .
*

= + − −
=

∑ 1
1
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In the ap pen dix to this ar ti cle it is shown how Fisher re wrote this re la tion ship to a more com pact
ex pres sion. The re la tion ship de pends on the pa rame ter n*. The big ques tion, how ever, is what is
the ‘right’ choice of n*? Fisher ar gues that it is the one that makes the com puted se ries yt* as ‘close’ 
to the ac tual se ries yt. Be fore turn ing to his con cept of close ness, let’s first take a look at the cur rent
state- of- the- art econo met rics on dis trib uted lags.

3  Econometric theory

How does Fish er’s pa per fit into to day’s the ory of econo met rics? The the ory of dis trib uted lags is
an im por tant branch within econo met rics (see e.g. Dhry mes, 1971; John ston, 1984; Judge, et al.,
1985; Greene, 1993). In gen eral, the un der ly ing data gen er at ing pro cess is for mal ized by

y xt j t j t
j

= +−
=

∞

∑ β ε ,
0

where the in de pend ent vari able xt-j rep re sents the cause in pe riod t-j, βj is the weight that is as so ci -
ated with this cause, εt is an in de pend ent white noise er ror term in pe riod t, and yt is the re al ized ef -
fect in pe riod t. Within this class of mod els, one can dis tin guish fi nite dis trib uted lags (∃n* such
that βj=0 for all j>n*) and in fi nite dis trib uted lags (βj>0 for all j>0).

Fish er’s gen eral ap proach fits into the the ory of in fi nite dis trib uted lags, but his short- cut method
falls within the the ory of fi nite dis trib uted lags. His short- cut method is for mally called the arith -
metic dis trib uted lag dis tri bu tion, and can be de scribed by

β j =  { 0
1 1 2( * ) , ,... , *,n j

otherwise
j n+ − =α

Es sen tially, Fish er’s short- cut method re quires one pa rame ter to spec ify the lag dis tri bu tion,
namely the pa rame ter n* that speci fies the number of lags in cluded. In a re gres sion con text, there
will also be a sec ond pa rame ter α that re lates to the size of the ef fect.

4  Es ti ma tion

The sta tis ti cal un der pin ning of his work was rather ad- hoc. Fisher writes that the ‘best’ dis tri bu tion 
of lags is the one that maxi mizes the cor re la tion be tween the ac tual and the com puted se ries, i.e.

{ }n n corr y y* arg max *| ( , *)=

To find this es ti mate, Fisher pro vided a heu ris tic ap proach in case one al ready knows the lag length
that makes the cor re la tion be tween the lagged xt and yt at its maxi mum. A good guess for the value
of n* would be three to four times the nu meri cal value of the afore men tioned lag length.

Ac cord ing to Fisher, the ab so lute value of the cor re la tion co ef fi cient be tween the ac tual and the
com puted se ries also in di cates the mod el’s per form ance. In one of his first ap pli ca tions of the dis -
trib uted lag method, his sup port for the sup po si tion that price changes have a dis trib uted ef fect on
in ter est rates, re lies on the ab so lute value of this cor re la tion co ef fi cient. In ‘The The ory of In ter est’
(1930), he claims that the high cor re la tion co ef fi cient be tween the ac tual and com puted se ries
shows that ‘…the the ory .. con forms closely to re al ity..’ (p. 425).

The sta tis ti cal analy sis dates from an age where the economet ric school was in its in fancy. To day’s
ap proach for es ti mat ing the pa rame ters of the dis trib uted lag dis tri bu tion is the least squares tech -
nique. Un der rela tively weak con di tions, it can be shown that the least squares es ti ma tor is a con -
sis tent es ti ma tor for the un known βj’s. There is how ever a sta tis ti cal prob lem when us ing a gen eral
ap proach to in clude a large number of lags of the in de pend ent vari able. When the in de pend ent
vari able is rela tively sta ble and mov ing around its mean, the se ries of lags may be nearly line arly
de pend ent. This so- called mul ti col line ar ity prob lem leads to very im pre cise es ti ma tors for the true
pa rame ters.

A so lu tion to the mul ti col line ar ity prob lem might be to use the arith metic dis trib uted lag ap proach
as pro posed by Fisher. Fish er’s speci fi ca tion has the ad van tage of be ing par si mo ni ous. Nev er the -
less, Fish er’s lag scheme is gen er ally re garded as un duly re stric tive (Dhry mes, 1971). More gen -
eral lag schemes have been pro posed in the em piri cal lit era ture, e.g. the Al mon dis trib uted lag.
Moreo ver, Koyck (1954) ar gues that there ex ists a com pa ra ble as sump tion re gard ing the lag struc -
ture, that ‘saves about an other 50 or 60% com pared with Fish er’s short- cut method’. Koyck’s as -
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sump tion of pro por tion ately de creas ing ef fects al lows for an es ti ma tion pro ce dure that re quires
only one cal cu la tion.

5  Con clu sion

In mod ern economet ric text books the idea that any cause will have a de layed dis trib uted ef fect, is
well- established. Mul ti col line ar ity is a se ri ous prob lem when one per forms un re stricted es ti ma -
tion of the pa rame ters of the lag dis tri bu tion. This mo ti vates the search for sim pli fy ing lag
schemes. Text books still re fer to Fish er’s ‘Note on a Short- Cut Method for Cal cu lat ing Dis trib uted 
Lags’ in the Bul le tin de l’In sti tut In ter na tional de Sta tis tique. Fish er’s con tri bu tion un in ten tion ally 
pro vided the first par si mo ni ous de vice that is able to solve the mul ti col line ar ity prob lem.

One might criti cize Fish er’s pa per for its sta tis ti cal un der pin nings. In deed, the econo met rics used
in this pa per is a dated prac tice. Nev er the less, as one of the found ers of the Economet ric So ci ety,
Fisher should be cred ited for his at tempt to pro vide an em piri cal vali da tion for his theo reti cal mod -
els.
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Appendix

Fisher showed that the com puted se ries {yt*} sat isfy the fol low ing re la tion ship:

y n S S St t t n* ( * ) ,
( ) ( )

*
( )= + − +− − − −1 1

0
1

1
2

1

where

S xt j
j

t
( )

,
0

1
=

=
∑
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S S tt j
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( ) ( )

, , ,...
1 0

1
12= =

=
∑

This can eas ily be proved:
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( )

*
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The calculation of Unit Value Indices
by applying the Fisher Formula

Bart Me ganck and Ghis lain Poul let

1 Introduction

For eign trade sta tis tics are im por tant mac roeconomic in di ca tors for eco nomic pol icy.  Di rectly
they give an idea of a coun try’s com peti tive po si tion, for ex am ple ; in di rectly they are an im por tant
in put for the na tional ac counts.

For eign trade sta tis tics are, how ever, ex pressed at cur rent prices, with the re sult that their move -
ment may be strongly in flu enced by, among other things, ex change rate fluc tua tions and ex ter nal
shocks, so that their eco nomic sig nifi cance may be partly dis torted.  It is there fore also use ful and
nec es sary to ex press these sta tis tics at con stant prices.  For this, how ever, it is nec es sary to have
price in di ces, which can be ob tained in two ways : first, di rectly, by di rect ob ser va tion of the prices
of im ported and ex ported goods, and sec ond, in di rectly, by mak ing use of cer tain ad di tional in for -
ma tion (con cern ing quan tity, such as ki los, li tres, m³, etc.) re corded in the course of col lec tion of
the for eign trade sta tis tics.

This lat ter al ter na tive makes it pos si ble to cal cu late unit val ues for im ports and ex ports and thus
also to fol low the course of the terms of trade.  Given its in trin sic prop er ties, the Fisher in dex is
used for cal cu lat ing these in dex num bers.  This ar ti cle gives a de tailed de scrip tion of the pro ce dure
adopted.

2 Calculation of the Unit Value Indices

The cal cu la tion of the unit value in di ces con cerns only the reg is tered data, for which the de tailed
in for ma tion is avail able.  This cal cu la tion, made monthly, con sists first of all of cal cu lat ing ele -
men tary price in di ces, mak ing a se lec tion from them, and then ag gre gat ing the se lected in di ces to
pro duce a gen eral in dex by means of Fish er’s for mula.

The ele men tary price in di ces are cal cu lated at the most de tailed level of the Com bined No men cla -
ture CN8 (over 8,000 ele men tary prod ucts) on the ba sis of the re corded dec la ra tions. By prod uct,
the only data in the re turn are the value and the quan tity; the price is de rived from these.

Let Vin be the re corded value of the ex ports (or im ports) of i by Bel gium ac cord ing to the Com mu -
nity defi ni tion dur ing month n and let Qin be the cor re spond ing re corded quan tity. The cor re spond -
ing ele men tary price Pin is ob tained as the quo tient1

P
V

Qin
in

in
= [1]

Pro vided that the prod uct is ho mo ge ne ous and that the quan tity is prop erly de fined, the quo tient of
the value by the quan tity is in fact a price. Work ing at the most de tailed level of the no men cla ture is
the best way of achiev ing the great est ho mo ge ne ity. How ever, there are at this level nu mer ous
items called “other” or “mis cel la ne ous” which are a com bi na tion of dis pa rate prod ucts and for

6 IFC Bul le tin 3 — Novem ber 1998

IRVING FISHER COM MIT TEE

1) Con ven tional signs: V for value, Q for quan tity, P for price, CP for the ele men tary price in dex (co ef fi -
cient of P), CQ for the ele men tary in dex of quan tity (co ef fi cient of Q), IUV for in dex of unit value, IV for
in dex of value, IQ for in dex of quan tity, i for the prod ucts, n for the month ob served, o for the ref er ence
pe riod.



which this quo tient is not really a price but rather an av er age unit value, with the ap proxi ma tions
which this en tails.
The quan tity to be con sid ered is also im por tant for the price cal cu la tion. Ac cord ing to the regu la -
tions and no men cla ture in force, the quan tity de clared for most prod ucts is the net mass (weight).
For a not in con sid er able number of prod ucts, the quan tity de clared is the mass ac com pa nied by the
number of spe cific sup ple men tary units (square me tres, li tres, number of pairs etc.). Lastly, for a
few spe cial prod ucts, the quan tity is de clared only by this number of spe cific units with out any
men tion of the mass (for in stance, the quan tity of elec tric ity is ex pressed only in kWh).
For those prod ucts which have to be de clared with two types of quan ti ties it is there fore nec es sary
to choose be tween the weight or the spe cific unit in or der to cal cu late the price. Af ter a sur vey
among en ter prises and a com pari son of the move ments of prices ex pressed in the two pos si ble
units, a list of prod ucts whose price is ex pressed per spe cific unit has been com piled. This list al -
ready ex isted in the ear lier method, but was con sid era bly shorter.
For non- industrial dia monds, which ac count for a sub stan tial pro por tion of Bel gi um’s trade, the
price is con nected with the qual ity and size of the pre cious stones; it is there fore not ap pro pri ate to
take the av er age price per carat as the ba sis for es ti mat ing the ac cu rate move ment of prices. The
price used is that laid down by the High Dia mond Coun cil in Ant werp, which is best able to un der -
stand the move ment of prices in this par ticu lar sec tor.

The ele men tary price in dex CPi is ob tained by re lat ing the price of prod uct i in month n, Pin, to the
av er age price of this same prod uct ob served dur ing the pre ced ing year, i.e. Pio. Thus:

CP
P

Pi
in

io
= [2]

and on the ba sis of for mula [1]:

P
V

Qio
io

io
= [3]

in which Vio is equal to the re corded value of Bel gian ex ports (or im ports) of prod uct i ac cord ing to
the Com mu nity defi ni tion dur ing the pre vi ous year and Qio is equal to the cor re spond ing re corded
quan tity ex pressed in the same unit as Qin.

The ele men tary quan tity in dex CQi is de fined by anal ogy:

CQ
Q

Qi
in

io
= [4]

Every year there are changes in the no men cla ture (re group ing of ex ist ing prod ucts, split ting of an
ex ist ing prod uct head ing into sev eral new prod ucts, ap pear ance of new prod ucts, dis ap pear ance of
ob so lete prod ucts) and in the units to be de clared (abo li tion of the sup ple men tary units or the mass,
changes in sup ple men tary units). The ele men tary in di ces take ac count of these changes by com -
bin ing the ap pro pri ate groups of prod ucts in or der to en sure co her ence from one year to the next.
The list of prod ucts for which the sup ple men tary unit is used is also up dated an nu ally.

The prod ucts are then se lected by a 4- level fil ter:
• Cer tain prod ucts are auto mati cally omit ted. These are spe cial goods for which the con cept of

“price” is dif fi cult to de fine (for in stance, works of art, an tiques, coins and se cu ri ties, weap ons
and mili tary equip ment).

• Prod ucts for which it is not pos si ble to cal cu late an ele men tary in dex are re jected. This is the case 
when the val ues and quan ti ties ob served dur ing the pre vi ous year are zero (for in stance, when a
new prod uct ap pears).

• Prod ucts whose val ues or quan ti ties proc essed dur ing the month ob served are be low a thresh old
amount are re jected. When the val ues or quan ti ties re corded are small, trans ac tions in these
prod ucts, al though real, are li able to be iso lated or are spe cial or ders gen er at ing prices which can
no longer be re garded as rep re sent ing mar ket prices. The thresh olds ap plied are at pres ent
BEF 25,000 in value and 500 kg or 25 spe cific units in quan tity. In the pre vi ous method the value
thresh old was BEF 1,000.

• Prod ucts which show ex ces sively large price changes (ei ther up wards or down wards) are re -
jected. Act ing on the prin ci ple that, for a prod uct, a price change is all the more sus pect if it is ac -
com pa nied by a large change in the quan ti ties traded, an ac cep tance zone has been marked out
for the pair of ele men tary in di ces (CP, CQ). This is the cross- hatched part in the chart.
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This sym met ri cal chart, with loga rith mic co or di nates, rep re sents the fol low ing dual con straint:

F (CP, CQ) < 0 [5a]
and

0.4 <  CP <  2.5 [5b]

The first re la tion de fines a dou ble hy per bola which il lus trates the prin ci ple ex pressed above, and
the sec ond in di cates the ab so lute lim its within which a change in the price is ac cepted, namely a
mul ti pli ca tion or di vi sion of the pre vi ous year’s price by a fac tor of 2.5.
Prod ucts which have passed through the four stages of the fil ter are se lected. It should be men -
tioned that dia monds are not sub jected to the fil ter ing. This fil ter ing is more se lec tive than the pre -
vi ous one, caus ing the rep re sen ta tive ness of the prod ucts se lected to fall from 97 p.c. to about 94
p.c.
This se lec tion pro cess is ap plied every month. The ele men tary price in di ces are ag gre gated to pro -
duce a gen eral in dex of unit val ues for month n (IUVn), by Fish er’s for mula.

IUV
V

V

V CP
V

CP

n
in

io

io i

in

i

= ∗
∑
∑

∑
∑

100 [6]

 
∑ be ing the sum ma tion sym bol for the se lected prod ucts i for month n.2

This in dex ex pressed on the ba sis of the pre vi ous year is in cor po rated in a chain cal cu la tion by
mul ti ply ing it by the an nual in dex for the ref er ence pe riod. The chain be gins in 1993 with an an nual 
in dex number of 100. The changeo ver from one base year to the next due to the chain cal cu la tion,
to gether with the an nual changes in the no men cla tures, in evi ta bly gives rise to cer tain dis con ti nui -
ties be tween the fig ures for Janu ary and those for De cem ber of the pre vi ous year.

The cu mu la tive monthly in dex gives the evo lu tion ob served from the be gin ning of the cal en dar
year un til the last avail able month. Cu mu la tive monthly in di ces are cal cu lated with out any fur ther
se lec tion by ap ply ing the above for mula to all the se lected prod ucts each month with out any ag gre -
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2) An other way of writ ing for mula [6] is:

IUV
P Q

P Q

P Q

P Qn
in in

io io

in io

io in

= ∗∑
∑

∑
∑

100 [6b]2



ga tions of val ues and quan ti ties by prod uct. Un like in the pre vi ous method, the cu mu la tive in di ces
are cal cu lated tak ing the pre vi ous year’s av er age as the ba sis. The an nual in dex co in cides with the
cu mu la tive 12- month in dex and is co her ent with the monthly in di ces, which was not the case pre -
vi ously.

3 Calculation of the Value Indices

The reg is tered data are ad justed to in clude the es ti ma tions of the non- responses.  The value in di ces
are cal cu lated from the ad justed data.

The gen eral in dex for month n, IVn is the quo tient of the ad justed val ues for the month in ques tion,
Vn, by the monthly av er age of the pre vi ous year’s ad justed val ues, Vo, mul ti plied by 100.

IV
V

Vn
n

o
= 100 [7]

This in dex is also chained so that the base year 1993 is equal to 100.

4 Calculation of the Quantity Indices

The gen eral quan tity in dex for month n, IQn, is the quo tient of the value in dex, IVn, by the unit
value in dex for the month in ques tion, IUVn, mul ti plied by 100.

IQ
IV

IUVn
n

n
= 100 [8]

As the unit value in dex is cal cu lated on the ba sis of the re corded val ues and the value in dex is cal -
cu lated on the ba sis of the ad justed val ues, the quan tity in dex is of a hy brid na ture. If the ac cept able
as sump tion is made that the in dex of unit val ues of the ad justed data is iden ti cal to that of the re -
corded data, this hy brid as pect dis ap pears.

Bart Me ganck, Head of Sta tis tics Di rec tor ate, Na tional Bank of Bel gium, 
Ghis lain Poul let, Ad vi sor Sta tis tics Di rec tor ate, Na tional Bank of Bel gium, 
Boule vard de Ber lai mont 14,
1000 Brus sels
Bel gium
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HEL SINKI MEET ING 1999

IFC Sessions

As has been an nounced by the Or gan iz ing Com mit tee of the 52nd ISI Ses sion, there will be three
ses sions for pa pers from IFC mem bers: one for In vited Pa pers and two for Con trib uted Pa pers. At
pres ent, the fol low ing de tails can be given:

In vited Pa pers Ses sion No. 73, 
“Globali sa tion of Mar kets and Cross- Border Hold ings of Fi nan cial As sets”.

Pa pers:
Ham il ton, R., Bank of Eng land
San chez, A. and Jur rado, M.P., Banco de Es paña
Sa toru Hagino, Bank of Ja pan
Bové, J., In ter na tional Mone tary Fund
Or gan izer: Zaut zik, E., Banca d’I ta lia

Con trib uted Pa pers Ses sion No. 43, 
“Globali sa tion of Mar kets and Cross- Border Hold ings of Fi nan cial As sets”.

Pa pers:
Chau dron, R.F.D.D., De Ned er land sche Bank
Obaseki, P.I. and Oka for, C.M., Cen tral Bank of Ni ge ria
Melis, G., Na tional Bank of Bel gium
Gen tilini, A. and Pel le grini, V., Uf fi cio Itali ano dei Cambi
Hella, H. and Hil pi nen, J., Bank of Fin land
Or gan izer: Van Wijk, H.H.

Con trib uted Pa pers Ses sion, No. 42, 
“The cen tral bank’s func tion in the field of sta tis tics”.

Pa pers:
Nes vadba, E.M. and Schu bert, A., Oes ter rei chische Na tion al bank
Boa mah, D.O., Cen tral Bank of Bar ba dos
Me ganck, B., Na tional Bank of Bel gium
Cowan, D., Bank of Bot swana
Pospišil, J., Czech Na tional Bank
Pé cha, J. and Is nard, R., Banque de France
Mona jemi, A., Bank Mar kazi Iran
Kropiène, R., Bank of Lithua nia
Bis ses sur, J., Bank of Mau ri tius
Doguwa, S.I., Cen tral Bank of Ni ge ria
Olensk, J., Na tional Bank of Po land
Mun yan da mutsa, A., Banque Na tion ale du Rwanda
Bajtay, G., Na tional Bank of Slo va kia
Ál varez, R., Banco de Es paña
Or gan izer: Pé cha, J., Banque de France
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In the June is sue of the IFC Bul le tin we pub lished ab stracts of pa pers on the sub ject “Globali sa tion
of Mar kets and Cross- Border Hold ings of Fi nan cial As sets”. On the sub ject “The cen tral bank’s
func tion in the field of sta tis tics” we have re ceived ab stracts from the fol low ing cen tral banks (in
al pha beti cal or der of Eng lish coun try names): Aus tria, Bar ba dos, Bel gium, Bot swana, Czech Re -
pub lic, France, Iran, Mau ri tius, Ni ge ria, Po land, Rwanda, Slo va kia and Spain. These ab stracts are
be ing pub lished in this is sue of the Bul le tin (pages 12- 22).

Cen tral Banks

Banque Cen trale des Etats de l’Afri que de l’Ouest
Oes ter rei chische Na tion al bank

Cen tral Bank of Bar ba dos 
Na tional Bank of Bel gium 
Banco Cen tral de Bo livia
Bank of Bot swana 
Bul gar ian Na tional Bank

East ern Car ib bean Cen tral Bank
The Cen tral Bank of China
Cen tral Bank of Co lom bia
Cen tral Bank of Cy prus
Czech Na tional Bank

Deut sche Bun des bank
 
Bank of Eng land 
Na tional Bank of Ethio pia
Euro pean Cen tral Bank

Banque de France 
Bank of Fin land

Banco de Gua te mala
Banque Cen trale de la Répub lique de Gui née

Bank In do ne sia
Bank Mar kazi Iran 
Banca d’I ta lia

Bank of Ja maica
Bank of Ja pan 
Cen tral Bank of Jor dan

Na tional Bank of the Kyr gyz Re pub lic

Lat vi jas Banka
Bank of Lithua nia
 
Na tional Bank of the Re pub lic of Ma ce do nia
Banque Cen trale de Mada gas car

Re serve Bank of Ma lawi
Cen tral Bank of Malta
Bank of Mau ri tius 
Cen tral Bank of Mon go lia

De Ned er land sche Bank 
Cen tral Bank of Ni ge ria

Cen tral Bank of Oman

Banco Cen tral de Res erva del Peru
Cen tral Bank of the Phil ip pines
Na tional Bank of Po land 
Banco de Por tu gal
Banque Na tion ale du Rwanda

Saudi Ara bian Mone tary Agency
Na tional Bank of Slo va kia
South Af ri can Re serve Bank
Banco de Es paña 
Bank of Su dan
Banque Na tion ale Su isse

Cen tral Bank of the Re pub lic of Tur key

Cen tral Bank of Uru guay

Bank of Zam bia
Re serve Bank of Zim babwe

Other in sti tu tions

BIS
Euro stat
IMF 
OECD
Of fice for Na tional Sta tis tics (UK)
Uf fi cio Itali ano dei Cambi

In di vidu als

A. Vogt (Swit zer land)



AB STRACTS OF PA PERS

The Central Banks’ Function 
in the Field of Statistics

Austria

Eva- Maria Nes vadba and Au rel Schu bert—
Oes ter rei chische Na tion al bank

Why does a cen tral bank need sta tis tics and a sta tis tics di rec tor ate?

The di vi sion of la bor in the field of sta tis tics in Aus tria
• Aus trian Cen tral Sta tis ti cal Of fice
• Aus trian In sti tute for Eco nomic Re search
• Oes ter rei chische Na tion al bank
• Co- operation be tween these in sti tu tions

Le gal ba sis of the OeNB’s in volve ment in the area of sta tis tics
• The Euro pean le gal frame work
• The Aus trian le gal frame work

The or gani za tion of sta tis tics in the OeNB

The role and func tions of the Sta tis tics Di rec tor ate of the OeNB
• Mone tary and bank ing sta tis tics
• Bal ance of pay ments sta tis tics
• Other sta tis ti cal is lands in the OeNB

In ter na tional in volve ment and rep re sen ta tion of the OeNB in the area of sta tis tics 
• Euro pean Cen tral Bank
• EURO STAT
• OECD
• IMF
• BIS

The sta tis ti cal prod ucts of the Oes ter rei chische Na tion al bank 
• Pub li ca tions in pa per
• Elec tronic pub li ca tions

Fu ture chal lenges
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Barbados

Estimating the Stock of Fixed Capital in Developing Countries: 
the Case of Barbados

Dan iel O. Boa mah—Cen tral Bank of Bar ba dos

The Cen tral Bank of Bar ba dos col lects a wide va ri ety of sta tis tics on vari ous fac ets of the Bar ba dos 
econ omy.  Some of these are col lected from the gen eral pub lic through pe ri odi cally ad min is tered
sur veys.  Oth ers are col lected from vari ous sec tors of the econ omy such as com mer cial banks and
gov ern ment de part ments, while a great deal of in for ma tion also reaches the Bank from the Sta tis ti -
cal Serv ices De part ment, a gov ern ment agency with the le gal author ity for col lect ing na tional sta -
tis tics.  Still, a number of key in di ca tors that are es sen tial for moni tor ing the per form ance of the
econ omy have to be es ti mated by the Cen tral Bank be cause of their un avail abil ity.

For in stance, rea sona bly con sis tent sta tis tics on fixed capi tal for ma tion, at vari ous lev els of dis ag -
gre ga tion, are avail able in Bar ba dos.  Yet lit tle is known about the stock of capi tal ac tu ally in ex is -
tence and how it is de ployed.  The avail abil ity of this type of in for ma tion is use ful in es ti mat ing fu -
ture capi tal re quire ments as well as pro vid ing an im por tant in put into any as sess ment of the ef fi -
ciency with which physi cal capi tal is util ized.

This pa per has two main parts.  The first part gives a sum mary pro file of the Cen tral Bank func tion
in the sys tem atic col lec tion, com pi la tion and pub li ca tion of sta tis tics on the Bar ba dos econ omy.  It
in cludes an ac count of the range of sta tis tics pro duced, the types of pub li ca tions and the dif fi cul ties 
the Bank faces in de sign ing ap pro pri ate in di ca tors for na tional ac counts es ti mates.  The sec ond
part gives an ac count of the pro cess in volved in es ti mat ing the stock of physi cal capi tal in Bar ba -
dos.

Do mes tic fixed capi tal in vest ment is clas si fied into fixed in vest ment on (a) ma chin ery, trans port
and equip ment and (b) con struc tion and build ing ma te ri als.  From the avail able in for ma tion on the
ex pected life as well as the ex pected dis tri bu tion of de pre cia tion of each class of capi tal as set, net
stock se ries have been cal cu lated from 1958 to 1996, us ing the per pet ual in ven tory method.

The pa per dis cusses the meth odo logi cal pro cess un der ly ing the es ti mates, the prob lems in volved
in ar riv ing at the bench mark stock of capi tal and in the choice of de pre cia tion pat terns, and fi nally
the type of sen si tiv ity analy sis that has guided the choice of the pre ferred capi tal stock se ries.

***

Belgium

The Role of the National Bank of Belgium in 
the Belgian Statistical System—an Exceptional Case

B. Me ganck—Na tional Bank of Bel gium

1  The Na tional Bank of Bel gium oc cu pies a promi nent and cen tral role in the pro cess of pro duc ing
mac roeconomic sta tis tics, which con trasts with that of the typi cal cen tral bank in the in dus tri al ized 
world.  The Na tional Bank of Bel gium is re spon si ble not only for bank ing, mone tary, fi nan cial and
bal ance of pay ments sta tis tics, but also for the pro duc tion of bal ance sheet data of pri vate com pa -
nies, busi ness sur veys, for eign trade sta tis tics and na tional and an nual and quar terly ac counts.
These last two ac tivi ties were taken over in 1995 from the Na tional Sta tis ti cal In sti tute by the Bank
be cause of their hith erto un sat is fac tory qual ity and ex cep tion ally late pub li ca tion.
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From this it can be seen that the Na tional Bank has a cen tral role to play in pro vid ing in for ma tion
for the gov ern ment and other policy- makers.  To what ex tent can this have an ef fect on the in de -
pend ence of a cen tral bank?  How have the gov ern ment and cen tral bank in Bel gium tack led this
prob lem?  This pa per will at tempt to of fer an an swer to these ques tions.

2  The cen tral bank is not only a ma jor pro ducer of sta tis tics, but also an im por tant user of them it -
self.  In this sec ond sec tion this will be dis cussed in greater de tail, and the re la tion ship be tween
ana lyst and pro ducer will also be ex am ined.

3  In view of the cen tral na ture of the role which the Bank plays in the pro duc tion and com mu ni ca -
tion pro cesses, the fi nal sec tion will pay par ticu lar at ten tion to the as pect of “Qual ity in sta tis tics”.

***

Botswana

David Cowan—Bank of Bot swana

1  In tro duc tion: A brief over view of the sta tis tics that the Bank of Bot swana cur rently col lects and
pub lishes

This sec tion will pro vide a sum mary of the type of sta tis tics pro duced by the Bank of Bot swana and 
the cur rent range of pub li ca tions through which it dis semi nates sta tis tics.

2  Gen eral Eco nomic Data ver sus Spe cific Fi nan cial Data

If a re searcher casu ally glances through the ar ray of an nual re ports from vari ous cen tral banks
which are in the Bank of Bot swana li brary, what is im me di ately ob vi ous is that, un like for most de -
vel oped coun tries, the sta tis tics pub lished by cen tral banks in de vel op ing coun tries cover a much
wider range of data. Moreo ver, the analy sis of the data in these re ports pre domi nantly con cerns it -
self with trends in the wider econ omy. In con trast, the re ports pro duced by cen tral banks in de vel -
oped coun tries con cen trate pre domi nantly on de vel op ments in the fi nan cial and for eign ex change
mar kets. This sec tion will ex am ine the rea sons why cen tral banks in de vel op ing coun tries, such as
the Bank of Bot swana, have adopted this more gen eral sta tis ti cal func tion.

3  Other roles cur rently car ried out by Cen tral Banks in the Field of Sta tis tics

This sec tion will look at the ad di tional roles car ried out by cen tral banks in de vel op ing coun tries in
re la tion to sta tis tics.  In par ticu lar, be cause cen tral banks are ana lyti cal/criti cal us ers of sta tis tics,
many cen tral banks in de vel op ing coun tries are able to pro vide in put into the type of sta tis tics that
they would like pro duced, and in help ing con trol the qual ity of the sta tis tics. Over the last few
years, the Bank of Bot swana has, for ex am ple, had an im por tant role in help ing the Cen tral Sta tis ti -
cal Of fice im prove the qual ity of its sta tis tics.

4  Fur ther Di rec tions: What func tion should a Cen tral Bank pro vide in the Field of Sta tis tics?

This sec tion will ar gue that cen tral banks should be com pil ing sta tis tics in ar eas where they have a
spe cial ist knowl edge and the nec es sary in put data.  In par ticu lar, they should try to with draw from
the pro duc tion of bal ance of pay ments sta tis tics.  Moreo ver, in ad di tion to the nor mal ar eas such as
mone tary and fi nan cial mar ket sta tis tics, the Bank of Bot swana may wish to look at pro duc ing ad -
di tional sta tis tics in the fol low ing ar eas: (1) An in dex of for ward eco nomic in di ca tors; (2) Pri vate
sec tor debt moni tor ing.

5  Con clu sion

Cen tral banks in de vel op ing coun tries tend to have a much wider role re lat ing to sta tis tics than in
de vel oped coun tries.  While most pro duce mone tary, fi nan cial and bal ance of pay ments sta tis tics
in line with the ma jor ity of cen tral banks, they tend to have a much wider role in the dis semi na tion
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of sta tis tics from a va ri ety of sources and in the pro duc tion and qual ity con trol of a whole range of
sta tis tics. While many of these cen tral banks would proba bly like to shed some of this func tion, in
most de vel op ing coun tries this is un likely to oc cur in the fore see able fu ture.  How ever, they should
strive to do so, and con cen trate their re sources on pro duc ing sta tis tics in which they have spe cial ist
knowl edge and im por tant in put data.

***

Czech Republic

CNB Statistical Activities and Building of Databases for Analytical Purposes

JiÍí Po spíšil—Czech Na tional Bank

The pro posed pa per shall con sist of three parts.

The first part of the pa per should ex plain the le gal pow ers of the  Czech Na tional Bank (CNB) in
the area of sta tis tics.  The sec ond part should fo cus on ex pe ri ence with the ap pli ca tion of in for ma -
tion tech nol ogy in col lect ing data from the bank ing sec tor and non- bank in sti tu tions.  The third
part should ex plain the or gani za tion of data stor age in the CNB and the build ing of da ta bases for
ana lyti cal pur poses from both its own and ex ter nal sources.  All part should deal with the con tact
ar eas of co- operation be tween the CSO (Czech Sta tis ti cal Of fice) and the CNB (the Cen tral Bank).

The ba sic themes for the in di vid ual parts are as fol lows:

1  By law, the sta tis ti cal ac tivi ties in the Czech Re pub lic are con ducted by the CSO and the CNB.
The CNB is re spon si ble mainly for bank ing sta tis tics and bal ance of pay ments sta tis tics.  This le gal 
power in cludes the col lec tion, con trol and stor age of pri mary data from the bank ing sec tor in par -
ticu lar.  The first task was to set up a le gal frame work for the re port ing sys tem, on the ba sis of
which a re port ing ob li ga tion was es tab lished.  Later on, the form, ex tent and dates for the pro vi sion
of data by banks were de fined, as were the in stru ments and meth ods of trans fer ring the data from
the banks to the CNB.

2  The sys tem of data col lec tion and proc ess ing in the CNB has been heav ily in flu enced by the de -
vel op ment of in for ma tion tech nol ogy.  The col lec tion of re ports in pa per form has gradu ally but
quickly been re placed by more pro gres sive meth ods.  At pres ent, com mer cial banks re port to the
CNB solely by means of in for ma tion tech nol ogy.  The whole sys tem con sists of four sub sys tems :
the “Me tain for ma tion Sys tem” (MtS), the “Elec tronic Data In ter change” (EDI), the “In for ma tion
Serv ice” (ISL) and the statistics- accounting da ta base (SUD).

The Me tain for ma tion Sys tem de fines the data and their in ter re la tion ships, as well as fun da men tal
data on re port ing en ti ties, sub ject, dates, pe rio dic ity and method of re port ing.  It pro vides ba sic in -
for ma tion on what data are avail able and when, where and in what struc tures they are stored, as
well as on their cur rent pre- processing status.  This sys tem also man ages and im ple ments the
prepa ra tion pro cess for in di vid ual re port ing meth od olo gies, gen er ates these meth od olo gies for re -
port ing en ti ties, pre pares trans port struc tures for the re ports, and in fu ture will cre ate ba sis out put
struc tures from the da ta base.

The elec tronic in ter change of data is ef fected in the struc tures of the UN/EDI FACT stan dard.  This
means of com mu ni ca tion makes it eas ier for re port ing banks to cre ate ap pli ca tions.  The re ports are 
se cured by en cryp tion against mis use, and con firmed by digi tal sig na ture for sender iden ti fi ca tion
and pre ven tion of modi fi ca tion of the re port dur ing trans mis sion; last but not least they are se cured
by an AUTACK re port, which averts the pos si bil ity of ac cep tance of the re port be ing de nied.

The In for ma tion Serv ice in the Czech Na tional Bank con trols the auto mated ac cep tance of re ports, 
the pro ce dure for their proc ess ing and the check ing of banks’ ful fil ment of their re port ing ob li ga -
tion.  Within these field of ac tiv ity, it also ef fects, among other things, the for mal and logi cal check -
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ing of re ported data and the check ing of ap pro pri ate stor age of these data in the da ta base, and is re -
spon si ble for dis patch ing obliga tory re ports and re mind ers to re port ing en ti ties.  In the op po site di -
rec tion, i.e. to wards the CNB, this serv ice pro vides in for ma tion about the proc ess ing status of data
re ceived and the status of re port ing ob li ga tion ful fil ment.

3  The tasks of the CNB sta tis tics de part ment also in clude the col lec tion of fun da men tal eco nomic
and sta tis ti cal data from other do mes tic authori ties (the CSO in par ticu lar), se lected data from the
busi ness sec tor used for com pil ing the bal ance of pay ments, trend sur veys etc.  The sta tis ti cal data
are then formed into da ta bases.  These da ta bases are the foun da tion for ana lyti cal ac tivi ties in the
CNB and are used by in di vid ual spe cial ized de part ments (the mone tary and bank ing su per vi sion
de part ments in par ticu lar) to cre ate data struc tures and se lec tive and ana lyti cal in stru ments ac cord -
ing to their re quire ments.

***

France

Jac ques Pé cha and René Is nard—Banque de France

1  The rea sons for the role of cen tral banks in the field of sta tis tics

1.1 Eas ier ac cess to in for ma tion than sta tis ti cal in sti tutes

In ter ven tion in for eign ex change mar kets, ex per tise on com mer cial banks’ trans ac tions and on
capi tal mar kets, regu la tory role and lender- of- last- resort func tion are at the root of most sta tis tics:
mone tary sta tis tics (mone tary ag gre gates) bank ing sta tis tics, na tional fi nan cial ac counts, da ta -
bases on com pa nies’ bal ance sheets and, ex cept in Anglo- Saxon coun tries, bal ance of pay ments
and in ter na tional in vest ment po si tion sta tis tics.

In the real sphere, cen tral banks’ sta tis ti cal role has re mained more lim ited, al though some have
de signed en quir ies to com pa nies so as to bet ter as sess the eco nomic situa tion and its short- term de -
vel op ment or have even taken over from na tional sta tis ti cal in sti tutes.

1.2 En hance ment of cen tral banks’ in de pend ence from the gov ern ment

1.3 In ade quate re sources al lo cated by gov ern ment to the sta tis ti cal in sti tute to meet the needs of
us ers, and es pe cially the cen tral banks

2  Lim its to cen tral banks’ sta tis ti cal role

2.1 Po ten tial ethi cal prob lems (col lec tion of fig ures may in flu ence mone tary con cept and the
con duct of mone tary pol icy).

2.2 In ter na tional meth odo logi cal frame works are set by IMF, the UNO

2.3 Only the data nec es sary to their tasks are col lected by cen tral banks, al though, some times
they col lect data on be half on sta tis ti cal in sti tutes (fi nan cial serv ices)

3  The im por tance and place of the sta tis ti cal func tion in cen tral banks

3.1 Im por tance is high in the Euro pean Cen tral Bank and the Euro pean Sys tem of Cen tral Banks,
but lower in Anglo- Saxon coun tries

3.2 The place of sta tis tics in Cen tral Banks’ or gani sa tion charts is not yet har mo nised.  There are:
• the sys tem of DE, NL, SE, DK, BE, FI, AT, PT and the ECB (one de part ment in charge of sta tis -

tics but not of stud ies),
• the sys tem of ES and GR (split be tween the do mes tic and in ter na tional as pect of sta tis tics) and
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• the French sys tem, in which the sta tis ti cal func tion is split but main tains a close link be tween sta -
tis tics and stud ies.

3.3 At the Euro pean Cen tral Bank, sta tis tics are sepa rated from the eco nomic and mone tary func -
tion, up to the level of the Ex ecu tive Board

4  Re la tions be tween sta tis tics de part ments in cen tral banks and Sta tis ti cal In sti tutes

Two sta tis ti cal sys tems ex ist at Euro pean level: Euro stat (+ Sta tis ti cal In sti tutes), and the Euro pean 
Sys tem of Cen tral Banks (ECB + NCBs).

The Com mit tee on Mone tary, Fi nan cial and Bal ance of Pay ments Sta tis tics (CMFB) gath ers all
sta tis ti cal in sti tutes and cen tral banks’ sta tis tics de part ments in the Euro pean Un ion and the Euro -
pean Eco nomic Area, and is ex tend ing to Pre- access coun tries.  New re la tions should de velop with
the crea tion of the Euro- 11 Coun cil.

***

Iran

As sad Mona jemi—Bank Mar kazi Iran

The gen eral di rec tor ate of eco nomic sta tis tics of the Cen tral Bank con sists of two de part ments,
namely: the Re search and Sur veys De part ment and the Eco nomic Sta tis tics De part ment.  The
main du ties of the former con sists of up dat ing frames, evalua tion of dif fer ent proj ects, and de sign
of ques tion naires and new sur veys.  Whereas the lat ter is mostly in charge of data com pi la tion and
prepa ra tion of re ports con cern ing the house hold budget sur vey, vari ous price in di ces (CPI, WPI,
PPI), eco nomic in di ca tors, and sur veys of large manu fac tur ing es tab lish ments, con struc tion,
hous ing and a number of pri vate sec tor serv ices.

In ad di tion, the Na tional Ac counts De part ment, un der the aus pices of the gen eral di rec tor ate of
eco nom ics is in charge of com pil ing and ana lys ing the na tional ac counts sta tis tics.

***

Mauritius

J. Bis ses sur—Bank of Mau ri tius

The pro duc tion of sta tis tics in any econ omy is a vi tal ex er cise and any en vi ron ment that is de void
of data ren ders the moni tor ing of de vel op ments and poli cies elu sive.  Timely, ac cu rate and re li able
sta tis tics is an in dis pen sa ble in gre di ent for pol icy for mu la tion and moni tor ing of prog ress such
that the col lec tion of sta tis tics has be come un avoid able in the con tem po rary econo mies.  The Bank
of Mau ri tius, as the apex of the fi nan cial sys tem in Mau ri tius, is one of the ma jor pro duc ers of sta -
tis tics in the coun try.  The Bank of Mau ri tius pro duces fi nan cial sta tis tics through the proc ess ing of 
the as sets and li abili ties of do mes tic banks, and the pro duc tion of Bal ance of Pay ments sta tis tics.
Dis semi na tion of fi nan cial sta tis tics with the mini mal lag is im por tant to lend trans par ency to the
cen tral bank’s op era tions and to in flu ence ex pec ta tions of eco nomic par tici pants.  Us ers in the
mar ket want data that sig nal fu ture trends and per form ance and help them to cope with rapid and
un ex pected change.  The Bank of Mau ri tius uses its pub li ca tions and its web- site to pro vide in for -
ma tion to the mar ket.  The Bank’s monthly bul le tin plugs the in for ma tion gap and aims to pro mote
more in formed de ci sions by ef fi cient play ers in the fi nan cial sec tor.  This pa per ex am ines the pro -
cess of data col lec tion, or gani za tion, pres en ta tion, analy sis and dis semi na tion by the Bank of Mau -
ri tius.
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Nigeria

An Overview of Nigeria’s Central Banking Statistics within the National
Statistical Information System

S.I. Doguwa—Cen tral Bank of Ni ge ria

In Ni ge ria, ef forts have been put in place to en sure qual ity in the Ni ge rian sta tis ti cal in for ma tion
through the es tab lish ment of the Na tional Sta tis ti cal In for ma tion Sys tem (NSIS).  The NSIS sole
ob jec tive is to co- ordinate na tional sta tis ti cal pro duc tion, and com prises the agen cies with le gal
back ing for the col lec tion and proc ess ing of of fi cial sta tis tics.  These agen cies in clude the Fed eral
Of fice of Sta tis tics, the Cen tral Bank of Ni ge ria and the Na tional Popu la tion Com mis sion, while
the Na tional Data Bank stores and dis semi nates data to us ers.

The Cen tral Bank of Ni ge ria oc cu pies a unique po si tion in the NSIS by func tion ing si mul ta ne ously 
as a pro ducer and user of socio- economic and fi nan cial sta tis tics.  The Cen tral Bank ena bling laws
em power the Bank not only to re quest for in for ma tion on mat ters af fect ing the Ni ge rian econ omy,
but also to pro cess and dis semi nate the proc essed in for ma tion to the pub lic.  The laws fur ther stipu -
late that proper books of ac counts, with re spect to all trans ac tions, shall be kept by all de posit
money banks and other fi nan cial in sti tu tions, which are re quired to ren der their re turns to the Bank
in the forms pre scribed by the Bank.  Within the con text of the laws, there fore, the sta tis ti cal func -
tions of the Bank, among other things, are quite enor mous.

For pur poses of moni tor ing and evalua tion of mone tary, credit and for eign ex change poli cies, the
Bank needs fi nan cial sta tis tics, which it gen er ates as well as other socio- economic data that are
out side its pur view.  The In ter na tional Fi nan cial Sta tis tics frame work is used by the Bank to re cast
the fi nan cial data avail able from na tional sources into a form that per mits analy sis and in ter na -
tional com pari son.  How ever, re sult ing from the ex ist ing data gaps in Ni ge ria’s socio- economic
data over the years, the Bank has been col labo rat ing with other gov ern ment agen cies to im prove
the data qual ity.  The Bank’s ef fort to im prove the time li ness of data proc ess ing and dis semi na tion
led to the com put eri za tion of its op era tional and re search ac tivi ties, and the pro vi sion of a dif fer ent
dis semi na tion me dium through its widely cir cu lated and re ferred pub li ca tions.

The ob jec tive of this pa per is to dis cuss the sta tis ti cal func tion of the Cen tral Bank of Ni ge ria
within the con text of the Na tional Sta tis ti cal In for ma tion Sys tem.  For ease of ex po si tion there fore, 
the pa per is struc tured into seven sec tions.  Sec tion one con tains the in tro duc tion.  Sec tion two ex -
am ines the sur vey ac tivi ties of the Bank in its ef fort to bridge the data gaps ex ist ing in the four mac -
roeconomic ac counts.  The tra di tional data proc ess ing role of the Bank in money and bank ing sta -
tis tics is dis cussed in sec tion three.  Sec tion four high lights the col labo ra tive ef forts of the Bank
with other agen cies, with the view to im prov ing data qual ity and fre quency.  The com put eri za tion
of the Bank’s op era tions and its data proc ess ing ac tivi ties and analy sis are dis cussed in sec tion
five.  The dis semi na tion of the data by the Bank is dis cussed in sec tion six, while sec tion seven
sum ma rizes and con cludes the pa per.

***
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Poland

Information Infrastructure of National Central Bank 
and its Role in Official Statistics

Józef Olensk—Na tional Bank of Po land

A model of the in for ma tion in fra struc ture of the Na tional Cen tral Bank and a speci fi ca tion of its
seg ments is pre sented.  Fol low ing, the func tion of in for ma tion in fra struc ture of na tional cen tral
banks in of fi cial sta tis tics is dis cussed:
• cen tral banks as the source of ad min is tra tive rec ords for sta tis ti cal use;
• of fi cial sta tis tics con ducted by cen tral banks;
• cen tral banks as in sti tu tional user of of fi cial sta tis tics.

Le gal and or gan iza tional pre req ui sites of an ac tive role of cen tral banks in of fi cial sta tis ti cal sys -
tems are dis cussed on the ba sis of the Pol ish ex pe ri ence.  Spe cific prob lems of tran si tion coun tries
ac cess ing EU are men tioned.

***

Rwanda

An as tase Mun yan da mutsa—Banque Na tion ale du Rwanda

1  In tro duc tion: Con sidé ra tions Gé né rales

1 Evo lu tion du sta tut, de l’or gani gramme de la BNR et de ses at tri bu tions en ma tière sta tis tique
2 Evo lu tion de la struc ture des uni tés ad min is tra tives chargées des sta tis tiques à la BNR
3 Brève de scrip tion de l’ap pa reil sta tis tique du Rwanda (en de hors de la BNR) depuis 1961 à ce

jour.

2  Con tri bu tion pas sée et ac tu elle de la BNR à l’amé lio ra tion de l’in for ma tion économique et fi -
nan cière du pays

1 Dans le do maine des sta tis tiques du secteur réel de l’é cono mie
2 Dans le do maine des sta tis tiques du secteur des fi nances pub liques
3 Dans le do maine des sta tis tiques du secteur exté rieur de l’é cono mie
4 Dans le do maine des sta tis tiques du secteur monétaire et fin an cier
5 Dans la re cher che de la cohé rence et des in ter re la tions en tre les sta tis tiques de ces 4 secteurs

fonc tion nels de l’é cono mie
6 Dans les pub li ca tions ré gu lières au grand pub lic
7 Dans les com mu ni ca tions ré gu lières au FMI

3  Per spec tives d’ave nir

1 Ana lyse cri tique de l’ex is tant: forces et fai blesses de l’ap parail sta tis tique na tional
2 Né ces sité de la créa tion d’un of fice (in sti tut) autonome de sta tis tique au Rwanda
3 Né ces sité de la re struc tu ra tion à moyen terme de l’ap pa reil sta tis tique de la BNR
4 Place de la BNR dans la par tici pa tion du Rwanda à la norme spé ci ale de dif fu sion des données 

(NSDD) et au système gé né ral de dif fu sion de données (SGDD) du FMI.

4  Con clu sion et re com man da tions

5  An nexe sta tis tique

6  Notes bib lio graphiques
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Slovakia

Gre gor Bajtay, Branislav Sodoma—Na tional Bank of Slo va kia

Fol low ing the di vi sion of former Czecho slo va kia, the Na tional Bank of Slo va kia came into ex is -
tence along with an in de pend ent Slo vak Re pub lic on Janu ary 1, 1993.  Its as sign ment was to take
over as a suc ces sor to the Czecho slo vak State Bank and en sure un bro ken per form ance of its func -
tions.  A spe cial law con sti tuted the bank as a le gal per son with reg is tered of fice in Bra ti slava.  In
per form ing its du ties of a cen tral bank as de fined in the law, the bank is in de pend ent of the gov ern -
ment.  In ad di tion to its law- given as sign ments, the cen tral bank is also part of Slo va kia’s na tional
sta tis ti cal sys tem.  De spite its rela tively short time in op era tion, the bank al ready man aged to es -
tab lish standard- quality sta tis ti cal re port ing in par ticu lar in the bank ing sec tor, both for in di vid ual
en ti ties of the bank ing sec tor in the Slo vak Re pub lic and for in ter na tional fi nan cial in sti tu tions.

The pa per will come di vided into three parts with the fol low ing con tent:

1  Po si tion of the Na tional Bank of Slo va kia in the Slo vak Re pub lic

This part will de fine the le gal po si tion of the Na tional Bank of Slo va kia, its main tasks, as well as
the leg is la tion on data re port ing ap plied to banks and non- banks un der the Bank ing Act and the Act 
on State Sta tis tics.

2  Tasks of the sta tis ti cal sec tion at the Na tional Bank of Slo va kia

This part will de scribe the ac tivi ties and as sign ments car ried out by in di vid ual de part ments of the
NBS sta tis ti cal sec tion, the re spon dents re port ing sta tis ti cal data to the NBS, the prod ucts of data
proc ess ing and how they are used.  There will also be a word about new tasks fac ing the NBS sta tis -
ti cal sec tion in the wake of fur ther re laxa tion of for eign ex change con trol.

3  Co- operation be tween the Na tional Bank of Slo va kia and na tional and in ter na tional in sti tu tions
in the area of sta tis tics and par tici pa tion in the SDDS proj ect

There will be a more de tailed de scrip tion of co- operation with the Sta tis ti cal of fice of the Slo vak
Re pub lic, the In ter na tional Mone tary Fund, the World Bank, Euro stat, as well as of the ful fil ment
of SDDS cri te ria in data cate go ries su per vised by the NBS.

***

Spain

The Experience of the Banco de España

R. Ál varez—Banco de Es paña

1  In tro duc tion

The or gani za tion and op era tion of the sta tis tics func tion in the Banco de Es paña have been shaped
by his tori cal de vel op ments and rea sons. The set of units re spon si ble for sta tis tics have been de vel -
oped solely to at tend as prac ti cally as pos si ble to the new re quire ments which have ne ces si tated
con tinu ous ad ap ta tions in the last fif teen years. The func tion is pre domi nantly car ried out by two
de part ments (or “Ofici nas”, to use the Banco de Es paña’s old- fashioned Span ish ex pres sion),
namely the Sta tis tics and Cen tral Bal ance Sheet De part ment and the Bal ance of Pay ments (BoP)
De part ment, but has clear im pli ca tions for many oth ers.
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2  Sta tis ti cal pro duc tion

In the sev en ties, the Banco de Es paña was not aware of the need for a spe cific sta tis ti cal func tion
in volv ing any thing other than com pil ing in for ma tion re lat ing to su per vi sion and other func tions of 
the Bank, mostly for in ter nal pur poses. The de vel op ment of sta tis tics as an in de pend ent func tion is
linked to the con duct of mone tary pol icy, which started in proper in 1973. Broadly speak ing, the
bases or prin ci ples that have de fined or in spired the cur rent sta tis ti cal pro duc tion since the be gin -
ning of the eight ies, when the Mone tary Sta tis tics and Cen tral Bal ance Sheet units merged to form
the Sta tis tics and Cen tral Bal ance Sheet De part ment (un der the Di rec tor ate Gen eral for Re -
search), can be sum ma rised as fol lows.
• Pri or ity is given to stor ing daily all the in for ma tion pro duced in the other units of the Banco de

Es paña (su per vi sion, fi nan cial in sti tu tions, op era tions, pub lic debt book- entry sys tem, in ter na -
tional, pay ments sys tem, audit, cen tral credit reg is ter sys tem and oth ers) in a FAME da ta base,
un der the con trol of the Sta tis tics De part ment. Re sources have been as signed to de vel op ing IT
ap pli ca tions for trans fer ring the data pro duced by these units to the afore men tioned da ta base for
use for sta tis ti cal pur poses. There is no le gal con straint on us ing ag gre gate su per vi sion in for ma -
tion for sta tis ti cal pur poses. The in for ma tion re quested of re port ing in sti tu tions, which is highly
de tailed, also in volves stat is ti cians in its de sign (de limi ta tion of in sti tu tional units and trans ac -
tions, valua tion, etc.). Apart from fi nan cial in sti tu tions un der the Banco de Es paña’s su per vi -
sion, the in for ma tion men tioned in this in dent  re fers to the pro duc tion of mone tary and credit ag -
gre gates, gen eral gov ern ment debt and trad ing in the in ter bank and pub lic debt mar kets.

• The same at ten tion is given to all the sta tis ti cal pro duc tion out side the Banco de Es paña, na tional 
data (mainly from the Na tional Sta tis ti cal Of fice and the Na tional Se cu ri ties Mar ket Com mis -
sion (NSMC), but also from min is tries and other agen cies) or in ter na tional data of na tional in ter -
est, which are also stored in the da ta base. Con cern ing na tional sta tis tics, the aim is to com pile
eve ry thing im me di ately af ter its dis semi na tion. Pri or ity is given to na tional ac counts, gen eral
gov ern ment ac counts, price sta tis tics, se cu ri ties mar ket sta tis tics, fi nan cial in sti tu tions un der the 
NSMC’s su per vi sion and other gen eral eco nomic sta tis tics.

• The da ta bank has, as of the be gin ning of Oc to ber 1998, more than 350,000 se ries (daily,
monthly, quar terly and yearly) and the in for ma tion  it stores is the ba sis for the vari ous sta tis ti cal
pub li ca tions of the Banco de Es paña (Monthly Sta tis ti cal Bul le tin, Eco nomic In di ca tors etc.).
The quar terly na tional ac count is the “ideal” sys tem be hind over all sta tis ti cal pro duc tion, what -
ever the pe rio dic ity. That means that this sys tem is the ref er ence for de tect ing short com ings and
in for ma tion gaps in the avail able sources. The con cern of the Banco de Es paña is with an over all
view of the sys tem: the ac counts of in sti tu tional sec tors and sub- sectors (fi nan cial and non-
 financial), bal ance sheet ac counts, rec on cilia tion ac counts and the broad ag gre gates of sup ply
and de mand. The Banco de Es paña is of fi cially re spon si ble for the elabo ra tion of the Fi nan cial
Ac counts.

• As a mat ter of gen eral pol icy, the Sta tis tics De part ment is re spect ful of the na tional dis tri bu tion
of re spon si bili ties in the field of sta tis tics (as is the case in most EU coun tries) not only be cause
of le gal con straints but also out of con vic tion. That means, in prac tice, us ing the lat est fig ures
avail able from the source of fi cially re spon si ble for them. Ad di tion ally, where pos si ble, the
Banco de Es paña es ti mates the in for ma tion re lat ing to the most re cent pe riod when it is not avail -
able from the of fi cial source, these es ti ma tions later be ing re placed by the of fi cial fig ure when it
is fi nally avail able.

3  Or gani za tion 

The Sta tis tics and Cen tral Bal ance Sheet De part ment, as it is or gan ized, at tempts to serve the
afore men tioned pur poses. It is di vided into five blocks of units. The first of these is re spon si ble for
the in sti tu tional fo cus; the sec ond for se cu ri ties mar kets; a third cov ers non- financial en ter prises
(the Cen tral Bal ance Sheet unit), un der tak ing quar terly and an nual sur veys which are con ceived as
a sta tis ti cal tool to pro duce in for ma tion for eco nomic analy sis, but by no means as a man age ment
guide for en ter prises; a fourth unit acts as the “moni tor” of the non- financial sta tis tics pro duced
out side  the Banco de Es paña, mainly for meet ing  the pur poses de scribed in the sec ond in dent of
point 2; and, fi nally, the fifth unit is re spon si ble for the tech ni cal ar range ments and prac ti cal man -
age ment of the afore men tioned FAME da ta bank and for tech ni cal as sis tance to us ers of the com -
puter net work of the Sta tis tics De part ment and of the whole of the Directorate- General for Re -
search. It is worth men tion ing that the fifth unit is also the link be tween the Sta tis tics De part ment
and the Data Proc ess ing and Or gani za tion De part ment. 
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Bal ance of Pay ments De part ment. The sta tis tics func tion of the Banco de Es paña is also dis -
charged by the Bal ance of Pay ments De part ment, which is part of the Di rec tor ate Gen eral for the
In ter na tional Di vi sion. The Banco de Es paña started com pil ing the Bal ance of Pay ments in 1992,
un der a for mal dele ga tion of the Na tional Sta tis ti cal Of fice within the frame work of the Law on
public- sector sta tis tics. Un til 1992 there had been a rigid sys tem of for eign ex change con trols in
Spain man aged by the Di vi sion of the Banco de Es paña now in charge of the Bal ance of Pay ments.
As far as pos si ble, the rich sta tis ti cal base of the former sys tem has been main tained since the abo li -
tion of the con trols. As re gards the ac tiv ity of the BoP De part ment and its work ing re la tions with
the Sta tis tics and Cen tral Bal ance Sheet De part ment, the fol low ing may be men tioned. It pro duces
a monthly (key items), quar terly and yearly Bal ance of Pay ments and quar terly In ter na tional In -
vest ment Po si tion. Be fore pub li ca tion, the Bal ance of Pay ments and In ter na tional In vest ment Po -
si tion sta tis tics are rec on ciled with the rest- of- the- world ac counts of the Fi nan cial Ac count and
vice versa.

In prac tice, the two De part ments re spon si ble for the sta tis tics func tions main tain ex clu sive re spon -
si bil ity in their re spec tive fields of com pe tence and full co- ordination in mat ters of shared re spon -
si bil ity.

4  Con clu sion

The pa per of which this note is a sum mary will at tempt to ex plain in greater de tail the points put
for ward here. It will also de scribe the ad van tages and pos si ble short com ings of the Banco de Es -
paña’s ex pe ri ence in the field of sta tis tics. Other as pects will be ad dressed, such as ref er ences to
how cur rent or gani za tion and pro ce dures have re sponded to the chal lenge of sta tis tics for Mone -
tary Un ion; spe cifi cally, meet ing the ECB’s sta tis tics re quire ments for EMU and those linked to
the Ex ces sive Defi cit Pro ce dure, among oth ers. Some ref er ence will also be made to re la tions with
In ter na tional Or gani za tions con cern ing sta tis tics.
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FISH ER’S SHORT STO RIES

Fisher’s Short Stories on Wealth 8–12

Ar thur Vogt

In all mathe mati cal sci ences the first es sen tial is a unit for meas ure ment. The lack of
such a unit for meas ur ing the value of money in the sense of its pur chas ing power... 
                       Fisher (1946)

We now have a gold dol lar of con stant weight and vary ing pur chas ing power; we need a 
dol lar of con stant pur chas ing power and, there fore, of vary ing weight.
                       Fisher (1920, xxvii)

In IFC Bul le tin Nr. 2, a gen eral in tro duc tion to all the Sto ries 1 to 86, was given. A list of all these
Sto ries which might be called eco nomic col umns, was also in cluded. It should be added that they
are scat tered and dif fi cult to gather to gether. That is why the IFC Bul le tin de cided to re print them
all. As a prel ude to Sto ries 8 to 12 we re pro duce be low an il lus tra tion which he pub lished 61 days
be fore his death.

Fisher com ments it as fol lows:

In Civil War time, that is when I was born, 1867, the dol lar was worth a lit tle bit more
than now. It was worth one bas ket, the same mar ket bas ket of rep re sen ta tive goods, plus
one- quarter of an other bas ket. In 1864 it was worth about what it is now, a tri fle less. So,
roughly, the dol lar is now worth what it was worth when I was born, and I am eighty
years old to day. In 1897 ... the dol lar was worth three times as much, three mar ket bas -
kets. In 1920, a dol lar’s worth was one mar ket bas ket, the same as to day. In 1929, the
dol lar’s worth was one- and- a- half mar ket bas kets. In 1933, the dol lar’s worth was three
mar ket bas kets. In 1947, the dol lar is, by defi ni tion, worth one mar ket bas ket.

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”. In IFC Bul le tin 2 we pub lished the numbers 1 to 7. In this is sue we con tinue with the
numbers 8 to 12.
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Fig. 1 (Fisher 1947:4)

It is note wor thy that through out Fish er’s life the pur chas ing power of the US dol lar as shown in
this il lus tra tion was never lower than at its end.

In his Sto ries (1926) Fisher did not use the term “money il lu sion”. Two years later he pub lished an
en tire book with this ti tle (Fisher 1928).  Sec tion 11 of Fisher (1920) has this ti tle al ready. In a
speech (which can be lis tened to from a tape in Yale Uni ver sity Li brary) Fisher (1941) says:

... Peo ple com plain about the high cost of liv ing. They don’t un der stand really what is
be hind it. I found in Ger many when I vis ited it in 1922 that 19 peo ple out of twenty had
no no tion that any thing had hap pened to the mark. They re al ized that the cost of liv ing
was high  that prices were high... I vis ited Ger many ex pressly in 1922 to find out if these 
peo ple had the il lu sion that a mark was still a mark. I call it the money il lu sion. I wrote a
book with that ti tle. They did, 19 out of 20 thought that the mark by which they meas -
ured busi ness was just the same as it was be fore... These women had no no tion that the
mark had fallen. They knew prices had risen, but they didn’t iden tify the two things.
And I said, “why are prices so high” and she said “I don’t know, I sup pose the block ade
of the Al lies has made goods scarce in Ger many”. Well, there was a grain of truth in
that. That might have ex plained a ten or 20% rise in prices, but it wouldn’t ex plain a
fifty- fold rise in prices. 

Five years later Fisher (1946) con cludes: 

But a year later, when the mark had fallen so ter ri bly that a tril lion marks of 1923 were
only worth one mark of 1914, many Ger mans did fi nally wake up enough to start meas -
ur ing some Ger man val ues in terms of dol lars or Swiss francs. To day, af ter the sec ond
world war, in the in fla tions of Hun gary and China, his tory is re peat ing it self.

The ex am ple of Hun gary men tioned by Fisher is the high est in fla tion ever re corded. The price in -
dex grew from 1 in mid- 1945 to 

3,806,000,000,000,000,000,000,000,000 (3806 quad ril lions) 

in mid- 1946. The re peat ing of his tory has con tin ued up to now (Ser bia, Rus sia).
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I read drafts of the Sto ries in manu scripts and ar chives in Yale Uni ver sity Li brary. They show that
Fisher did a lot of work on the drafts. On 17 Sep tem ber 1928 he wrote the fol low ing in such a draft.
As it is not in cluded in the printed ver sion it is given here: 

The gen eral level of prices might bet ter be called the scale of prices. Just as we may
mag nify or shrink the scale of a map or a pic ture with out chang ing its in di vid ual out -
lines, so we may in flate or de flate the scale of prices with out dis turb ing in di vid ual price
re la tions....

The map meta phor may be il lus trated by the ex am ple of a Swiss tour ist trav el ling in Eng land. The
map printed in Swit zer land does not in di cate whether the dis tances are given in miles or in kilo me -
tres. Driv ing through the coun try it had to be de cided which unit was used.—Fisher con tin ues in
the draft:

.... This dis tinc tion be tween the two con cepts “in di vid ual prices” and “scale of prices”,
was drawn clearly in Ger many dur ing the pe riod of her money in fla tion by the serv ice of 
a “mul ti pli ca tor”. By this a ho tel guest trans lated the printed prices on his bill of fare. He 
found the price of a din ner listed as, say, “6 marks”,  and the price of his room as “9
marks”; but, be fore he paid the bill, these fig ures had to be mul ti plied by the “mul ti pli -
ca tor”. This was a fac tor, or in dex, rep re sent ing the price level, or scale of prices, and
var ied from day to day, go ing up as the mar ket went down. It had noth ing to do with the
real price of the din ner, ei ther in terms of la bour or rela tively to the price of the room.
Whether the mul ti pli ca tor was 100,000 or 1,000,000 made no dif fer ence to these re la -
tions, but only changed the din ner and room from 600,000 and 900,000 to 6,000,000
and 9,000,000. The mul ti pli ca tor, or in dex, saved the trou ble of too fre quently re print -
ing the price list. The real price paid was the prod uct of the list price by the mul ti pli ca tor.

This prin ci ple ap plies uni ver sally, in Amer ica as well as in Ger many. Every price paid is 
the prod uct of an ideal price mul ti plied by an in dex; that is, it is partly a mat ter of sup ply
and de mand af fect ing the in di vid ual price, and partly a mat ter of rela tive in fla tion or de -
fla tion af fect ing the price level.

When I was in Eng land in 1980 and looked at the me ter in a taxi, I was sur prised how cheap the fare
was. When I looked around in the cab, I saw the no tice “fares of 1977 (?) are in creased by 50% (?)
by by- law of 1979 (?)”—Still cheap.—I looked around fur ther, I saw the no tice “fares of 1979 are
in creased by 40% (?) by by- law of 1980". —No longer cheap, but still cheaper than in Swit zer -
land!—In the first Story Fisher dis cussed dif fer ent kinds of meas ures. The kilo me tre and the mile
are sta ble, the dol lar and the pound less so. The taxi fare in 1998 is the same in dol lars per km as in
pounds per mile.—An other ex am ple from the high in fla tion in Ro ma nia in 1997 might be men -
tioned. It is more flexi ble.  It not only con tains a ”price scale", but all “in di vid ual prices” can be
changed in de pend ently. When I looked at a res tau rant’s hand some menu, I did not find any prices.
The waiter told me that the prices are given on a sepa rate cheap sheet. This sheet is of ten re placed,
whereas the menu card lasts longer.—At Pick er ing and Chatto (sell ers of an tique books on eco -
nom ics) I bought Fisher (1926a) and Fisher (1926b), both pub lished in the same year as these Sto -
ries—the sec ond ac tu ally the same month. The price of the first was ex actly three times that of the
sec ond. But how much of my pur chas ing power (in Swiss Francs) did they ab sorb ? I dis cov ered
this when I re ceived the state ment of my credit card ac count and re al ized how much the Swiss
Franc had fallen.

8  The purchasing power of money

At the be gin ning of the “In dex Num ber” sec tion Fisher gives a spe cial ex am ple of the pro por tion -
al ity test. In Fisher (1922:420), he writes gen er ally “An in dex number of prices should agree with
the price rela tives if those agree with each other.” This is a very clever ex pres sion of pro por tion al -
ity. How ever, Fisher (1911:400) wrote:

A for mula for the price in dex should be such that the price in dex will agree with all in di -
vid ual price ra tios when these all agree with each other. Thus,  if in 1910 the price of eve -
ry thing is 10% higher than in 1909, the in dex number should reg is ter 10% higher.
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The first sen tence cor re sponds to the defi ni tion Fisher has given above. The sec ond sen tence, the
im pli ca tion in ital ics, is not cor rect: The Di vi sia in dex on the straight line (for mula (3.9) in Barta
(1997)) does ful fil the first pro por tion al ity but not the sec ond one which is called lin ear ho mo ge ne -
ity by Eichhorn (1978). Later authors have ex pressed pro por tion al ity by “the value of the in dex
changes by the fac tor I if all prices of the ob served situa tion change I- fold”—proba bly mis led by
the wrong im pli ca tion by Fisher.

To day it is com mon to speak of “com mod ity bas ket” in the con text of price in di ces. To ex press the
idea that not all com modi ties of an econ omy can be ac com mo dated in a bas ket, Fisher uses the
more po etic ex pres sion “ark”.

Fisher men tions his own weekly in dex number. In 1923 he es tab lished his In dex Num ber In sti tute,
a busi ness for pre par ing and sell ing 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 gani za tion to pro vide sys tem atic eco nomic data in in dex 
number form to the pub lic, long be fore gov ern ments even be gan to think about it. By 1929 Fish er’s 
whole sale price in dex reached 5 mil lion news pa per read ers. 

Be side the price in dex Fisher also pub lished its re cip ro cal—the pur chas ing power of the mone tary
unit. Fig. 1 of the pres ent in tro duc tion, turned by 90de grees, con sti tutes its graphi cal il lus tra tion.
Waser, a pas tor who was de capi tated in Zu rich be cause of sus pected high trea son in 1780, cal cu -
lated  this re cip ro cal (the stan dard of coin age, i.e. a re cip ro cal price in dex for pre cious met als, cf.
Vogt  and Barta (1997:2) from the year 485 af ter the foun da tion of Rome un til his time for vari ous
coun tries.

9  What fixes the purchasing power of the dollar?

This Story mainly deals with the ar ith meti cal il lus tra tion of the equa tion of ex change. A “me -
chani cal” il lus tra tion and  the al ge braic state ment of this equa tion was dealt with in Fisher (1911),
too. Here we re pro duce the me chani cal il lus tra tion. The equa tion reads

quan tity of money x its ve loc ity = quan tity of (an nual) trade x av er age price.

Fisher (1911) uses the ex am ple of bread, coal and cloth rep re sent ing all goods of the econ omy. He
starts with the fol low ing “tabu lar stan dard”:

Good Price Quantity “Value”
= Price x Quantity

Bread $ 1/10 per loaf 200 million loaves $ 20 million

Coal $ 5 per ton 10 million tons $ 50 million

Cloth $ 1 per yard 30 million yards $ 30 million

The right side of the equa tion, i.e. the sum of the “val ues”, works out at $ 100 mil lion. It is equal to
the left side of the equa tion, namely the quan tity of money $ 5 mil lion times its ve loc ity 20 (times
per year). The arm, or dis tance of each from the ful crum in Fig. 2, rep re sents the price. To pre vent
the lever arms on the right from be ing in or di nately long, the unit of meas ure for coal was re duced
from tons to hun dred weights, and that for cloth from yards to feet, and con se quently the num bers
of units were in creased. 

Good Price Quantity “Value”
= Price x Quantity

Bread $ 1/10 per loaf 200 million loaves $ 20 million
Coal $ 1/4 per

hundredweight
200 million
hundredweights

$ 50 million

Cloth $ 1/3 per foot 90 million feet $ 30 million

Average, sums $ 0.204 per
“Fisher-unit”

490 million
“Fisher-units”

$ 100 million
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The first three lines of the above ta ble are em bod ied in Fig. 2. 

Fig. 2 

It rep re sents the equi lib rium state of a bal ance, the two sides of which sym bol ize the money side
and the goods side of the equa tion of ex change. The weight on the left, sym bol ized by a purse, rep -
re sents the money in cir cu la tion; the “arm” or dis tance from the ful crum at which the purse is hung
rep re sents the ef fi ciency of this money, or its ve loc ity of cir cu la tion. On the right side are three
weights,—bread, coal and cloth, sym bol ized re spec tively by  a loaf, a coal scut tle and a roll of
cloth. 

If one is in ter ested in the av er age change in prices rather than in the prices in di vidu ally, one can
sim plify the me chani cal rep re sen ta tion in Fig. 2 by hang ing all the right- hand weights at one av er -
age point, so that the arm rep re sents the av er age price. This arm is a “weighted av er age” of the
three origi nal arms, the weights be ing, lit er ally, the weights on the right. In the last line of the above 
ta ble the av er age price of the three goods is in di cated, namely $ 0.204 = $ 100 mil lion/450 mil lion.

Fig. 3

If this pro ce dure is per formed in two situa tions, the ra tio of the two av er age prices is the price in dex 
de vel oped by Dro bisch (Vogt and Barta 1997:14).  Fisher (1911) pres ents the de vel op ment with a
se quence of fig ures cor re spond ing to Fig. 3 for the 17 years be tween 1896 and 1912. (The last three 
years were only given in the sec ond edi tion of 1913.) The left side of the bal ance is com pleted by a
weight, the bank de pos its, with its ve loc ity as lev er age. 

The (er ro ne ous) opin ion is of ten ex pressed that there is no sin gle so lu tion to the price in dex prob -
lem be cause the “quan tity” is not a con tent, i.e. be cause the dif fer ent quan ti ties can not be added to -
gether. For ex am ple, Frisch stated: “The index- number prob lem arises when ever we want a quan ti -
ta tive ex pres sion for a com plex that is made up of in di vid ual meas ure ments for which no com mon
physi cal unit ex ists.” In Vogt and Barta (1997:146ff) it is shown in the con text of Simp son’s para -
dox that, even when a com mon unit ex ists, there is no ideal so lu tion to the in dex prob lem. That is in
har mony with Fisher (1922:245), as sess ing Dro bis ch’s in dex as “poor” on his scale

worth less – poor – fair – good – very good – ex cel lent – su per la tive.

10  How inflation and deflation work

The ef fect of the quan tity of money is not only stated but ex plained. To do so, Fisher uses the pic -
ture of the fi nan cial Santa Claus. I do not know whether Fisher was the first to do so. Cer tainly he
was not the last. Sam uel son and also Swamy (1974:592) did this.

11  The flowing stream of money and goods

In this Story Fisher dis cusses the other fac tors of his equa tion of ex change, namely the ve loc ity of
money and the vol ume of trade.
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12  Bullion and currency—What free coinage of silver would mean

The sub ject of the last Story of the sec ond batch is al ready dealt with in chap ters V and VI of Fisher
(1911). In this book Fisher uses fig ures. We wish to pres ent just one of them, namely Fig. 6 rep re -
sent ing the three lakes “gold bul lion Gb, minted gold Gm and sil ver bul lion Sb”, dealt with in this
Story af ter the first two lakes. 

Fig. 4

This fig ure ex plains Gresham’s Law: The sur face dis tances be low OO rep re sent the pur chas ing
power of gold bul lion, minted gold and sil ver bul lion (The higher the level the lower the pur chas -
ing power). In Fig. 4a sil ver is cheap. When the sil ver lake is con nected with the gold lake by a ca -
nal (bi met al lism!) as shown in Fig. 4b, the sil ver price rises (sil ver flow ing into the minted gold
lake) and the gold price falls to the same level. The quan tity units have to be cho sen prop erly: the
sil ver unit be ing 16 times heav ier than the gold unit. Be fore the con nec tion of the lakes, one ounce
of gold had been 32 ounces of sil ver. But un der bi met al lism it takes only 16 ounces of sil ver to
equal 1 ounce of gold. Every debtor pays in sil ver, i.e. the cheap money sil ver drives out the dear
money and gold. The sil ver price rises and that of minted gold falls un til they reach the same level
as shown in Fig 4b. 

The shapes of the cis terns must be such as will make the dis tance of the liq uid sur face be low 00 de -
crease with an in crease in the liq uid, in ex actly the same way as the pur chas ing power of the metal
de creases with an in crease in its quan tity. 

Fisher de vel ops his idea fur ther by means of four fig ures simi lar to Fig. 4:
No.  5 show ing only two lakes, the gold bul lion and the minted gold lake, dealt with at the be gin -
ning of the Story,
No. 6: Fig. 4 above, where the sil ver drives out all the minted gold,
No. 7: where there is not enough sil ver to drive out all the minted gold,
No. 8: where the ca nal to sil ver bul lion is in ter rupted but minted sil ver re mains from be fore the in -
ter rup tion. 

Fisher uses the ra tio 1:16 for the val ues of sil ver to that of gold. Waser (1778:35) wrote that in early
times it was 1:13 cor re spond ing to the sun and moon cir cle (mys ti cal iden ti fi ca tion of gold = sun
and sil ver = moon). In the luxu ri ous Rome it was 1:15. Un der Nero it was 1:16.088. In Was er’s
time it was again 1:15. Waser con cludes from his tori cal data that the richer and more ex trava gant a
na tion is, the higher is its value ra tio for sil ver to gold. The pres ent ra tio is 1:60...
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Short Stories on Wealth

Irving Fisher

VIII. The Purchasing Power of
Money1.................1...........................1..................1

WE have now seen what money is and is not, and, how closely de posit cur rency is re lated to ac tual
money. We have also seen that the dol lar—which is the unit of our money and de posit cur rency—is 
23.22 grains of pure gold. 

But we are not really very well ac quainted with money un til we know more about its pur chas -
ing power. In this short story the mean ing of the “pur chas ing power of a dol lar”—in other words “a
dol lar’s worth”—will be ex plained.

Since money is sim ply to buy things with, at bot tom a dol lar, or a unit of money, is not so much
what a dol lar weighs as what a dol lar will buy. We don’t really care very much whether a dol lar is a
twen ti eth of an ounce of gold—as it is very nearly—or a tenth, or a for ti eth of an ounce. What we
really do care about is how much food, cloth ing, shel ter and other goods a dol lar will buy.

When a dol lar will not buy very much—"will not go very far"—we com plain of a “high cost-
 of- living.” The higher the “cost- of- living,” or the “gen eral level of prices,” or the “scale of prices,”
the lower is the dol lar’s worth.

The scale of prices to day is on the av er age about dou ble that of 1899, or, put ting it the other way
around, the dol lar of to day is worth half the dol lar of 1899.

The dol lar of to day is worth about two- thirds of the “pre- war dol lar” of 1913; or, put ting it the
other way around, the pres ent scale of prices is about three halves of the 1913 prices. In still other
words, prices to day av er age fifty per cent higher than in 1913.

But what do we mean by “av er age?” Can we tell pre cisely the rise and fall of the dol lar—i.e.,
the fall and rise of the price level? Is the high ness of the high cost of liv ing ca pa ble of meas ure -
ment? 

Index Number

Yes; by means of an “in dex number .”Of course, if all prices rose or fell in ex actly the same ra tio, if
for in stance, the price of eve ry thing were to day just about dou ble what it was in 1899, there could
be no doubt that the dol lar to day would be just half that of 1899.

But if cof fee has more than dou bled in price while steel has less than dou bled and if, like wise,
hun dreds of other ar ti cles have dis persed widely in their price changes since 1899, we must strike
some sort of an av er age.

There are vari ous ways of do ing this, but all the good ways—those worth con sid er ing—agree
closely with each other.

One of the best ways is this: Imag ine a great ship, a sort of Noah’s Ark, with a cargo con sist ing
not of every kind of ani mal but of every kind of com mod ity. And imag ine that the amount of each
com mod ity in the cargo cor re sponds to the amount of that com mod ity ac tu ally mar keted in the
United States in a cer tain rep re sen ta tive year.

This imagi nary fixed cargo, or bill of goods, taken as a whole, is worth dif fer ent amounts of
money at dif fer ent times, as the prices of the vari ous com modi ties in the cargo change. The value of 
this imagi nary cargo in 1926 rela tively to its value in 1913 is the in dex number. Thus, if its value
was 100 bil lion dol lars in 1913 and its value to day is 150 bil lion dol lars we call 150 the in dex
number for 1926 rela tively to 1913 taken as 100. The 100 bil lionth part of this rep re sen ta tive cargo
of all goods cost $1.00 in 1913 and $1.50 in 1926.

My own weekly in dex number pub lished in the news pa pers each Mon day is of this “cargo”
kind. It sup poses the cargo to con tain two hun dred and two va rie ties of com modi ties in the pro por -
1)  Broth er hood of Lo co mo tive Fire men and En gi ne men’s Maga zine, Vol. 81, No. 3, Sep tem ber 1926, pp. 211-

 212..................
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tions in which, ac cord ing to the cen sus, these com modi ties ac tu ally en ter into our coun try’s trade,
e.g., four bil lion pounds of raw cot ton, one hun dred and thirty mil lion hun dred weights of live beef
steers, four hun dred mil lion bar rels of crude pe tro leum, three hun dred mil lion tons of bi tu mi nous
coal, seven hun dred mil lion bush els of wheat, one bil lion dozen eggs, one bil lion gal lons of gaso -
line, one hun dred mil lion pounds of cheese, etc. Such a huge cargo of two hun dred and two va rie -
ties of goods is very rep re sen ta tive of our an nual com merce.

My in dex number is pub lished in two ways, (1) so as to ex press the price level and (2) so as to
ex press its re cip ro cal, the pur chas ing power of a dol lar. For in stance, last week (the week end ing
August 6, 1926) the in dex number of the price level was 147.7 and the pur chas ing power of the dol -
lar was 67.7 pre- war cents. That is, the dol lar last week would buy, on the av er age, what 67.7 cents
would buy in 1913. 

By means of in dex num bers we may trace the changes in the pur chas ing power of the dol lar.
Thus in 1860, be fore the Civil War, the dol lar was worth about what it was in 1913 be fore the World 
War. So we may call this dol lar the “pre- war dol lar” which ever war is meant. By 1865, how ever,
the green back in fla tion re duced the pur chas ing power of the dol lar to 40 pre- war cents. Then it in -
creased in value for a gen era tion un til in 1896 it was worth 152 pre- war cents, the high est it ever
reached.

The lucky pos ses sor of a 100 dol lar bill in those days could buy nearly four times as much with
it as in 1865—or as in 1920 (for then, too, the dol lar reached 40 pre- war cents). Con tinu ing to fluc -
tu ate, its pur chas ing power had risen by Janu ary, 1922; to 72 pre- war cents, while by April, 1923, it
had sunk again to 59.9. By June, 1924, it had risen to 69.9, fal ling to 61.5 in Feb ru ary, 1925. In early 
August of this year it is 67.7, as just stated.

Evi dently our dol lar, while never as un sta ble as the Ger man mark, and to day much more sta ble
than in war time, is nev er the less, far from a really sta ble stan dard of value. When we re mem ber that 
every other unit in com merce, such as the yard, pound, kilo watt, has long since been stan dard ized it 
is re mark able that we still have a stone- age dol lar, a dol lar with a fixed amount of gold in it but not a 
fixed amount of pur chas ing power.

The next story will tell the causes that raise or lower the pur chas ing power of the dol lar.

IX. What Fixes the Purchasing Power of the Dollar?212

IN the last story was de scribed what is meant by the pur chas ing power of  the dol lar. In this we shall
see what forces fix that pur chas ing power.

The reader will no tice that this is the first time in this se ries of ar ti cles that causes have been dis -
cussed. All of the pre ced ing eight sto ries have been con fined to de scrib ing the eco nomic world in
which we live. We are now ready to ex plain how it op er ates. In other words, thus far we have stud -
ied, so to speak, eco nomic anat omy; but now we are to study eco nomic physi ol ogy. 

As we know, the pur chas ing power of the dol lar is sim ply the price level up side down. As one
goes up the other goes down in the same pro por tion. So, in ex plain ing the pur chas ing power of the
dol lar, we are ex plain ing the gen eral level, or scale, of prices.

Now it is much sim pler to ex plain this gen eral level of prices than to ex plain any one price, sur -
pris ing as this may sound. The first step is un der stand ing why wheat is worth, say, two dol lars a
bushel, is to ex plain why the dol lar is worth what it is.

The pur chas ing power of the dol lar, or the gen eral level of prices, is ex plained chiefly by the
“equa tion of ex change”—the fact that money and goods are al ways bal anced against each other.

If you buy ten pounds of sugar at nine cents a pound, of course what you pay is the ten pounds
mul ti plied by the nine cents per pound, or ninety cents. You pay 90 cents = 10 lbs. x 9 cents.

Every other pur chase may be ex pressed in the same way. The money spent is al ways equal to
the amount bought mul ti plied by the price. We might write thou sands of such equa tions. Be sides
the one for sugar, are those for wheat, steel, cloth and so on, one for every pur chase in the coun try.
But we can com bine them all into one. The to tal number of dol lars ex changed for goods in, say,
1926, is equal to the to tal amount of goods ex changed, each mul ti plied by its price.

The  “Equation of Exchange”
 
In fig ures, the money side, or left hand side, of this equa tion might be, say $I00,000,000,000. The

2)  Broth er hood of Lo co mo tive Fire men and En gi ne men’s Maga zine, Vol. 81, No. 4, Oc to ber 1926, pp. 297- 299.
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other, or goods side, or right hand side, how ever, con sists not of one fig ure but of thou sands of
sepa rate items—for sugar, wheat, steel, etc., etc.

But these thou sands of items can be com bined by add ing all the amounts bought (say twenty
bil lion units) and mul ti ply ing this by the av er age price per unit (say $5 per unit).

We shall then have, as the com bined “equa tion of ex change,” $100,000,000,000, is equal to
20,000,000,000 units mul ti plied by $5 per unit.

This equa tion is like the first equa tion (that for sugar) ex cept that the price, $5, is now not the
price of sugar nor of any other one com mod ity but an av er age of all prices, and the amount is the to -
tal number of units in all the trade of the coun try.

Of course these units are a mis cel la ne ous lot—pounds of sugar, tons of coal, bush els of wheat,
quarts of milk, yards of cloth, acres of land, etc., and the number of units and av er age price per unit
would be dif fer ent if we meas ured say, sugar in tons in stead of pounds, or coal in pounds in stead of
tons, etc., etc. We may se lect any sets of such units we wish, hut a good way is to se lect units hav ing
nearly the same value. As the val ues are con stantly chang ing, a cer tain year, say 1913, may be cho -
sen and the unit of each com mod ity taken so as to be about a dol lar’s worth at that time. Thus the
unit for sugar might be fif teen pounds in stead of one pound.

In this way the right hand side of the equa tion has be come the sum of all amounts of goods ex -
changed (or the vol ume of trade) mul ti plied by the gen eral level, or scale of prices (or the in dex
number of prices). 

Velocity of Circulation
 
Hav ing re duced the right hand side to two fac tors—trade and price in dex, we shall next, for con -
ven ience, change the left hand side. The left hand side gives $100,000,000,000 as the to tal sum of
dol lars spent or ex changed dur ing the year. This $100,000,000,000 is much more than the to tal cur -
rency in ex is tence be cause each dol lar is spent sev eral times in a year.

The av er age number of times the to tal cur rency is spent, or turned over, in a year is called the
ve loc ity of cir cu la tion. It may be, say, forty times a year. Then the to tal number of dol lars spent will
be the number of dol lars in cir cu la tion (say $2,500,000,000) mul ti plied by the av er age ve loc ity of
cir cu la tion (say forty) which makes up the $100,000,000,000 or to tal spent.

So we have as our equa tion of ex change, in its fi nal form: $2,500,000,000 in cir cu la tion mul ti -
plied by forty times a year is equal to 20,000,000,000 units mul ti plied by $5 per unit. 

Or, in gen eral terms, cur rency in cir cu la tion mul ti plied by its ve loc ity of cir cu la tion is equal to
the vol ume of trade mul ti plied by the in dex number or price level. This is the most im por tant prin -
ci ple fix ing the price level.

To il lus trate, if the cur rency should be dou bled in quan tity—"in flated" (be com ing say
$5,000,000,000) while the ve loc ity should re main un changed (say at forty) and the vol ume of trade 
should also re main un changed (20,000,000,000 units). the price in dex would have to dou ble (to
$10 per unit). Of course, in ac tual fact, the ve loc ity does not stay con stant nor do any other ele -
ments in the equa tion. They are all con stantly chang ing, but yet in such a way as to keep the equa -
tion true.

Trade Fluctuates Greatly

The ve loc ity of cir cu la tion changes the least and slow est. It is largely fixed by the con ven ience of
the peo ple. Some peo ple find it con ven ient to keep in their pock ets, or in the banks, a great deal of
ready cash in pro por tion to their an nual ex pen di tures and turn it over slowly; oth ers like to get
along with very lit tle and turn it over rap idly. In a city, money cir cu lates faster than in the coun try,
and in a large city faster than in a small one. It is also true that the ve loc ity of cir cu la tion fluc tu ates
up and down with the short time fluc tua tions of the vol ume of trade. In the long run, how ever, the
ve loc ity changes slowly, tend ing gradu ally to in crease. 

The other two fac tors, trade and cur rency, fluc tu ate far more. Trade tends to in crease. If cur -
rency would keep pace stead ily the price in dex would keep steady. But cur rency is some times in -
flated out of all pro por tion to trade and some times de flated.

Why Prices Are High in France

Prac ti cally then, it is the cur rency which is the most vari able and un ruly fac tor. Its in fla tion and de -
fla tion raise or lower prices far more of ten and more sharply than any varia tion in the ve loc ity of
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cir cu la tion or even in the vol ume of trade. In other words, the mas ter key to the price level is the in -
fla tion or de fla tion of the cur rency. The great rea son why prices rose mil lions of times in Ger many
af ter the war, was the in fla tion of pa per money (al though at the same time ve loc ity of cir cu la tion
in creased and the vol ume of trade de creased); and the great rea son why prices in Ger many to day
have snapped back is that the over plen ti ful pa per marks were abol ished and their place taken by
the scarcer gold marks. In the same way the great rea son why prices to day are high in France and It -
aly and the franc and lira are worth so lit tle is in fla tion. The great rea son why the price level in
Amer ica is 50 per cent above the pre- war level is that there are more dol lars of cur rency in cir cu la -
tion both in the form of money in peo ple’s pock ets and tills and in the form of de pos its sub ject to
check in the banks.

In short, cur rency—that is money and de pos its—is a lit tle like any other goods in that when it is
scarce it is dear and when it is abun dant it is cheap.

The chief con clu sion is that in fla tion, in creas ing the number of dol lars in cir cu la tion rela tively
to the vol ume of trade to be done with those dol lars, tends to raise prices in gen eral while de fla tion,
or de creas ing the number of dol lars in cir cu la tion rela tively to the vol ume of trade to be done tends
to lower prices.

X. How Inflation and Deflation Work313

WE have seen that prices rise and fall as the quan ti ties of cur rency rise and fall, and that this is so
whether the cur rency used is gold or pa per money or checks against bank de pos its. But to know a
thing is so and to see how it is so are two dif fer ent things. You may know that the en gine in a steam-
 boat makes the boat go, but that does not tell you how it does it. Let us now, as the child says, “see
the wheels go round.” Let us is sue a lot of ex tra cur rency and see what ac tion it takes to make you
pay more for, let us say, your gro cer ies.

The an swer is that more money in tills and pock ets means more lav ish spend ing. Peo ple are
will ing to pay more for goods, be cause they have more money with which to pay. To make the pic -
ture vivid, let us imag ine a fi nan cial Santa Claus. Let us sup pose that, be fore his visit, the av er age
amount of money in ac tual “cir cu la tion” in the United States is about $40 per cap ita. On Christ mas
Day Santa Claus dou bles this amount. Each in di vid ual per son, firm and bank sud denly has on hand 
twice as much as be fore.

Now, while the amount car ried by any one in di vid ual nec es sar ily fluc tu ates be cause of his ex -
pen di tures and re ceipts, in a large group of peo ple the av er age amount car ried usu ally fluc tu ates
but lit tle. If, then, an ad di tion to the to tal cir cu la tion is sud denly made so large as to put forty ex tra
dol lars per cap ita in the pock ets of the peo ple, eve ry body sud denly feels flush. Eve ry body sud -
denly be comes a bit reck less in his spend ing. Of course, if eve ry body should hoard the ex tra money 
in stock ings or in safes or bury it in the earth or drop it into the sea, it would have no ef fect on prices. 
But, what they ac tu ally do is to make use of it ei ther by ex pend ing it for goods, or by de pos it ing it in
banks and the banks will ex pend it. Moreo ver, this ex tra spend ing will mostly be done in a few
days.

Sup pose, as is proba bly the truth, that the av er age in di vid ual or di nar ily ex pends or turns over
his origi nal $40 in about two weeks. This is about three dol lars a day, or over $300,000,000 a day
for the en tire coun try of over 100,000,000 peo ple.

“How Far Will Prices Rise?”

If then, within five days af ter his Christ mas pres ent the av er age per son should ex pend the ad di -
tional $40, which spread over five days would be at the rate of eight dol lars a day, the re sult would
be an ex tra $800,000,000 per day for the na tion. Such a sud den brisk ness in trade would as ton ish
and de light the shop keep ers, They would promptly raise their prices. In deed if they didn’t their
stocks of goods in many cases, would be en tirely de pleted in a few days.

At first sight, it might seem that it would, ac cord ing to this sup po si tion, only re quire five days
for every one to get rid of his ex tra $40, so that the flurry in prices would be only tem po rary. Such

3)  Broth er hood of Lo co mo tive Fire men and En gi ne men’s Maga zine, Vol. 81, No. 5, No vem ber 1926, pp. 406- 407.



34 IFC Bul le tin 3 — No vem ber 1998

IRVING FISHER COM MIT TEE

rea son ing, how ever, is wrong; when the ex tra money is spent, so ci ety as a whole is not rid of it.
What about the shop keeper? The shop keeper first had his till- money dou bled—by Santa Claus.
Then he re ceived the ex tra cash of his cus tom ers. So that he, even more than the av er age man, will
seek to make some use of the sur plus. He will spend it for pleas ure or in vest it in goods for his busi -
ness, or de posit it in his bank. In ei ther case it keeps on be ing spent. It keeps on go ing along to some
other per son. It does not dis ap pear when it is spent the first time. The av er age per son still has $40
more money than be fore to buy goods with; but no body has more goods to sell. The ef fects on
prices will be up ward, and this ef fect will go on un til prices have reached a suf fi ciently high level to 
stop the pro cess.

How far will prices rise? Un less some other cause en ters, they will ex actly dou ble. For as long
as prices fail to dou ble, the sur pluses and the ten dency to spend them will con tinue to ex ist. The av -
er age man will still think $80 too big to carry as an av er age cash bal ance. In di vidu als; trades men
and bank ers will all be try ing to make use of their sur plus, and their ef forts to do so must tend to
raise prices. Only when prices have reached dou ble their origi nal level will the $80 cease to be re -
garded by its pos ses sors as ex ces sive. At that time, since $80 will then buy only what $40 bought
be fore, the $80 will no longer seem too much to carry for an av er age bal ance. It was the com pe ti -
tion of buy ers that dou bled the prices.

Peo ple would find on the av er age their wages or in comes dou bled like wise. Some in comes, to
be sure, lag be hind but oth ers more than dou ble, so the av er age is dou ble. Thus, if for merly the av -
er age man was ac cus tomed to ex pend $1,000 a year and to carry an av er age bal ance of $40, he
would now ex pend $2,000 and carry an av er age bal ance of $80. This $80 is now ex actly the same
part of $2,000 that the former $40 was of $1,000. It is a two weeks’ sup ply.

The Effect of Discovery of Gold Mines

This imagi nary ex am ple rep re sents roughly what hap pens when new gold is dis cov ered. Gold
mines are some times the Santa Claus, al though they don’t treat us all alike. The mine own ers get
the ex tra cash, by car ry ing gold to the mint and get ting coin. They then find them selves in pos ses -
sion of money far be yond what is needed for their pock ets. Sup pose one of these men gets from the
mint a thou sand gold dol lars while, for pocket money, $50 is suf fi cient; he is al most sure to get rid
speed ily of at least $950 by spend ing it for en joy ables, in vest ing it in du rables, or de pos it ing it in
the bank, and the bank ex pends it.

The first ef fect is felt in the im me di ate neigh bor hood of the mine. It was thus that prices rose in
the min ing camps of Cali for nia, seventy- five years ago, and in Colo rado and the Klon dike,
twenty- five years ago. But this lo cal rise of prices soon com mu ni cated it self to other prices. The
price level in one lo cal ity can not greatly ex ceed that in a neigh bor ing lo cal ity with out caus ing an
ex port of money from the flush lo cal ity to the slack lo cal ity; for buy ers will rush their money to the
place where prices are low, and at once raise them. Thus, new money gradu ally finds its way into
cir cu la tion through out the world, rais ing prices as fast as it can flow from place to place.

In Europe, dur ing the re cent pa per money in fla tion, we had an other ex am ple, even more like
Santa Claus. The gov ern ments which could not pay their bills in any other way sim ply printed
more pa per money and paid with that. In stantly the peo ple who got this newly cre ated money used
it to pur chase goods and those who sold them the goods, then took their turn at spend ing the ex tra
money.

Process Quiet and Pervasive

So an in crease of money causes a ris ing tide of prices. This pro cess is so quiet and per va sive that to
most peo ple it seems to come from no where in par ticu lar and from eve ry where in gen eral. The
price of butter at the cor ner gro cery is lifted and no body knows just why, just as a fish er man’s beat
is lifted by the tides of the sea with out his know ing that the moon did it.

And it is harder to trace the cause, just be cause each of us sees only what his dealer sees. The
gro cer thinks he raises prices be cause the whole saler does; the whole saler blames the job ber, the
job ber blames the fac tory, and so on. As a mat ter of fact, each re tailer charges more, partly be cause
his cus tom ers are flush, but partly and mainly be cause he has to pay more; the whole saler charged
more partly be cause his cus tom ers, the re tail ers, were flush and partly be cause he had to pay more;
and so on. When you get the whole pic ture in all its stages it is all be cause the world as a whole is
flush in money. It is no body’s fault. It is the fault of money.

So the pro cess by which in fla tion raises prices is mis un der stood be cause, at any one stage, it is
al most in visi ble.
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That in fla tion raises prices is per haps the most im por tant prin ci ple in eco nom ics. One prac ti cal
con se quence of it is evi dent. The world can not get rich by in fla tion. In fla tion will tend to raise
wages but at the very same time it will raise the cost of liv ing; so that higher money wages do not
usu ally mean higher real wages. If any Santa Claus or any gov ern ment should makes us all a pres -
ent of $40, the av er age man would be no bet ter off. 

Need less to say, the Santa Claus case just de scribed is highly imagi nary. In ac tual prac tice,
things are not so sim ple, be cause of the ex is tence of debts. Debts are fixed in terms of dol lars. Un -
like prices they can not change. But, that is an other story.

XI. The Flowing Stream of Money and Goods414

IN the last short story we saw how in fla tion and de fla tion work. They raise and lower the cost of
liv ing—in other words, lower and raise the pur chas ing power of money.

But, if we want to get a full pic ture of all the causes which in flu ence the pur chas ing power of
money, we must not for get the other fac tors in the “equa tion of ex change.” 

Al though the chief cause for the ups and downs of prices is usu ally to be found in the quan tity of 
cur rency, nev er the less, some times the ve loc ity of cir cu la tion and some times the vol ume of trade
are also causes.

But it is a cu ri ous fact, re cently shown by Mr. Carl Sny der of the Fed eral Re serve Bank of New
York, that the or di nary month to month fluc tua tions in these two causes—ve loc ity and trade
—largely off set each other. The two go up to gether and go down to gether. That is, when money cir -
cu lates fast goods cir cu late fast in trade, and when one of these two slows up the other does too.

We know that, other things equal, every in crease of ve loc ity would raise prices and every de -
crease would lower them. We also know that, other things equal, every in crease in the vol ume of
trade would lower prices and every de crease raise them. That is, any change in trade in flu ences
prices in ex actly the op po site way to that of the same change in ve loc ity.

Constant Change

But other things never do re main the same. It is be cause ve loc ity and trade thus both in crease to -
gether or both de crease to gether, and be cause their in flu ences on prices are op po site, that what ever
ef fect on the price level ei ther would oth er wise have is al most en tirely off set by the al most equal
and op po site ef fect of the os cil la tions of the other. So these short time, or month to month, fluc tua -
tions of trade and of the ve loc ity of money may be al most left out of ac count. But we still have left
the long time, or year to year changes in these two causes.

These long time changes in ve loc ity are not very great. Ve loc ity tends, in the long run, to re main 
fairly con stant. Al though it is con stantly fluc tu at ing up and down like the waves of the sea, it keeps
a fairly con stant level, just as the sea does.

The av er age man keeps his av er age dol lar about two weeks. That is, the av er age time be tween
re ceiv ing a dol lar and spend ing it is about two weeks. Some dol lars, of course, are spent within an
hour af ter they are re ceived. But some dol lars are kept in pock ets or stock ings for years. The av er -
age dol lar tar ries about a fort night with each per son be fore it goes on its way cir cu lat ing from per -
son to per son. 

Trend of Volume of Trade

An av er age stay of two weeks means that the av er age dol lar vis its about twenty- five pock ets or tills 
in a year. It trav els faster in times of pros per ity and slower in times of de pres sion; it trav els faster in
the city and slower in the coun try. But the two weeks’ av er age is main tained ap proxi mately. The
rea son is that the av er age man finds it waste ful to keep much money idle months at a time; while on
the other hand, it would be a physi cal im pos si bil ity to spend every dol lar within a day af ter it is re -
ceived. As a mat ter of con ven ience then, the ve loc ity sel dom wan ders far from forty or fifty times a
year, but it does fluc tu ate.

4) Broth er hood of Lo co mo tive Fire men and En gi ne men’s Maga zine, Vol. 81, No. 6, De cem ber 1926, pp. 502- 503.



36 IFC Bul le tin 3 — No vem ber 1998

IRVING FISHER COM MIT TEE

So far as it does tend to change at all in the long run, it tends slowly to in crease, but not as fast as
the other cause.

As al ready stated in the ninth short story, the vol ume of trade gen er ally tends con tinu ally to in -
crease with the in crease of popu la tion and the prog ress of in ven tion and civi li za tion. This steady
growth of trade tends to lower the level of prices when ever the quan tity of cur rency fails to keep
pace with the ex pan sion of trade. Such a fall of prices, due to trade ex pand ing with out a cor re -
spond ing ex pan sion of cur rency, oc curred af ter the Civil War, and it may oc cur a few years from
now af ter the World War, al though the first few years af ter that war showed an op po site price
move ment.

We see, then, that the price level is chiefly af fected by just two in flu ences: the long time
changes in the vol ume of trade, and the changes in the quan tity of cur rency. The vol ume of trade is
usu ally tend ing stead ily to drag prices down, while the quan tity of cur rency is usu ally tend ing to
boost them, but some times tend ing the other way. It is the only big un steady in flu ence.

When the gold mines of Cali for nia were opened seventy- five years ago, the world was flooded
with gold and this in fla tion raised prices. When in 1896 the new cya nide pro cess again flooded the
world with gold, prices rose again. When in the Civil War Un cle Sam paid his bills by print ing the
pa per “green backs” prices rose again. When dur ing the World War the same thing was done in Ger -
many, Rus sia, Aus tria, It aly, France, and many other coun tries, prices soared thou sands, mil lions,
and, in the case of Ger many, bil lions of times. In fla tion of the cur rency may come from gold dis -
cov er ies and pro cesses, from in creased bank credit (as when the Fed eral Re serve Sys tem came in),
from pa per money is sues in war time, and from other causes.

In a nut shell, the price level rises when cur rency in creases faster than trade, and falls when
trade in creases faster than cur rency.

XII. Bullion and Currency—
What Free Coinage of Silver Would Mean515

IN the last ar ti cle we saw that the “pur chas ing power of the dol lar” de pends on these three things: 
• The ve loc ity of cir cu la tion of the dol lars, 
• The vol ume of trade,
• The number of dol lars of cur rency in cir cu la tion.

In gen eral we may for get the first—ve loc ity of cir cu la tion. The other two are usu ally run ning a
race with each other. If cur rency out runs trade, prices rise (the dol lar falls). If cur rency lags be hind
trade, prices fall (the dol lar rises).

We saw that the dol lar de pends on the three in flu ences just men tioned ac cord ing to the “equa -
tion of ex change.” But these three fac tors are them selves in flu enced by many other things. What
are these other things which in flu ence these three fac tors?

First, what things change the ve loc ity of cir cu la tion? Well, for one thing, the closer men live to -
gether, the faster their money cir cu lates. In the whole coun try, the av er age speed is fifty times a
year. In Santa Bar bara it is less than once a year; in New York City it is about seventy- five times a
year. Again it makes a dif fer ence whether wages are paid monthly or weekly, when wages are paid
weekly, money moves a lit tle faster than when wages are paid monthly. Sec ond, what things
change the vol ume of trade? Well, di vi sion of la bor, for one thing; and in ven tions, sci en tific man -
age ment, free trade, cheap trans por ta tion, the grow ing closer to gether of popu la tion, busi ness con -
fi dence, and the steady in crease in the number of dif fer ent kinds of ar ti cles we want—all these in -
crease the vol ume of trade.

Third, what things change the quan tity of cur rency? New meth ods of bank ing, is sues of pa per
money or credit cur rency of vari ous kinds by a hard pressed gov ern ment (say at war, and un able or
un will ing to pay its bills by taxes), new gold mines, new meth ods of ex tract ing gold from the ore.

This brings us to the “gold bul lion” mar ket. By gold bul lion I mean all gold that has been mined
but not coined, nor manu fac tured into gold watches, pic ture frames, tooth fill ings, or other prod -

5) Broth er hood of Lo co mo tive Fire men and En gi ne men’s Maga zine, Vol. 82, No. 1, Janu ary 1927, pp. 18- 19.
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ucts. So long as the gold is raw, i.e., not coined, nor manu fac tured, it is in the bul lion mar ket. It is
then like any other raw ma te rial such as cop per or iron.

The Gold Bullion Market

I want to call es pe cial at ten tion to this bul lion mar ket, not be cause it is es pe cially im por tant but be -
cause its in flu ence on the dol lar is es pe cially mis un der stood by so many peo ple. You see, there are
these two great masses of gold—coined and un coined, and some peo ple think only of the quan tity
of cur rency as af fect ing the dol lar’s pur chas ing power, or the price- level, while other think only of
the bul lion mar ket. As a mat ter of fact, both must be con sid ered, and there is no in con sis tency in
ad mit ting that each has an in flu ence on the dol lar’s worth.

Bul lion gold may be come coined any minute and coined gold may be come un coined again by
melt ing it down. So I will ask you to think of two lakes. One is made of cur rency, in clud ing coined
gold, pa per money, bank credit, and the rest. The other is the bul lion lake. Be tween these lakes
there is a con nect ing ca nal. A law of Con gress says that any one who has gold can take it to Un cle
Sam’s mint and have it coined. If he does, he will get out of each ounce twenty and two- thirds dol -
lars. That is be cause the law fixes the dol lar at such a weight. Well, then: since every ounce in the
bul lion lake can be coined into 20 2/3 dol lars, the price of that ounce in the cur rency lake will be 20
2/3 dol lars. The price of the gold in both lakes will be the same. That is, a jew eler or a den tist will
give ex actly $20.67 for an ounce. It is true that his cus tom ers have to pay him more, sim ply be cause 
he pays for the work man ship that is added to the gold. He doesn’t pay more for the gold it self.
These two lakes will stay at the same level.

Price Levels

“Ah, but,” you say, “sup pos ing fash ion changes, so that some kind of jew elry be comes very popu -
lar—a fad, or ‘all the rage.’ Will not the jew el ers fall over each other to buy gold, and will they not
be will ing to pay more than $20.67 to get an ounce?” Yes, for about five min utes. But then the ca nal 
gets busy. For as soon as you know you can take your currency- lake gold to the bullion- lake and get 
a jew eler to pay you even a sin gle cent more than $20.67 for each ounce, you will hurry to do it, un -
til there is such an abun dance in the bul lion lake that jew el ers can get all they want for $20.67 an
ounce. So the two price lev els come even, al most as soon as fash ion dis turbs them.

And it Works both ways. If jew elry be comes un fash ion able, so that jew el ers won’t pay as much 
as $20.67, peo ple will im me di ately rush the raw gold from the bul lion lake to the mint, so that in al -
most no time, jew el ers will have to pay $20.67 to get even the lit tle gold they still want. Prac ti cally
then, the gold in ei ther lake is al ways worth $20.67 an ounce. The level, the same in both lakes, de -
pends on the amount of gold in both. 

A cen tury ago, most of the gold was in the bul lion lake. Now most of it is in the cur rency
lake—4½ bil lion dol lars in the United States alone, or nearly half the world’s stock of mone tary
gold. (Be sides this the cur rency lake is, of course, swol len by many other sorts of cur rency be sides
gold, es pe cially bank de pos its.)

An other ques tion: What about “bi- metalism”? That is,  what hap pens when you can take ei ther
gold or sil ver to the mint and get it coined! Yon can not do that now, but once it could be done, es pe -
cially in France be tween 1803 and 1873. Bryan pro posed in 1896 that we in the United States
should go back to bi- metalism, by a law for the free coin age of sil ver as well as gold. This law
would say that you could get at the mint 20.67 dol lars in gold or sil ver, ei ther for one ounce of gold
or for 16 ounces of sil ver.

“Cheap Silver”

Here we must imag ine three lakes, as fol lows: First, the same old cur rency lake, then the gold bul -
lion lake, then the sil ver bul lion lake. From each of the bul lion lakes, a ca nal leads to the cur rency
lake. Now if, in l896, one ounce of gold had been about as valu able as 16 ounces of sil ver, all three
lakes would, for a time at least, stay the same. But sil ver was so com mon in the mar ket that it ac tu -
ally took about 32 ounces of sil ver to equal one ounce of gold. Yet, in the cur rency lake, every
debtor was to be al lowed to pay off as much debt with 16 ounces of sil ver as with one ounce of gold. 
Had the law passed, in stantly sil ver would have rushed into the cur rency lake, till the dol lar’s worth 
would have been cheap ened. Any one who had an ounce of gold or $20.67 would rush it into the
bul lion mar ket where he could get about 32 ounces of sil ver dol lars for it, or two blocks of 16
ounces each. Each of these two could be coined into $20.67 and he would have in both to gether
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over $40 to pay his debts with in stead of the $20.67 with which he started,

Gresham’s Law

So when cheap sil ver thus rushes into the cur rency lake, it pushes the dearer gold out. The pur chas -
ing power of money then gets lower. Prices get higher. This is called Gresham’s law—that cheap
money drives out dear money.

When this very thing be gan to hap pen in France in 1873, the French Gov ern ment filled up the
ca nal be tween the sil ver bul lion lake and the cur rency lake. That is, it re pealed the law per mit ting
free coin age of sil ver.

It is hard to keep two met als in cir cu la tion if both are freely coined. So now- a- days only one is
freely coined, and all oth ers—sil ver, nickel, cop per—are coined only at the dis cre tion of the gov -
ern ment.

We may end this short story by try ing to imag ine a great mov ing pic ture of how “the equa tion of 
ex change” works—the buy ing and sell ing con stantly go ing on in the United States. In such a pic -
ture we see, every year, sev eral hun dred bil lion of dol lars worth of goods chang ing hands. Most of
them ac tu ally move from place to place, across the coun ter, through the par cel post, on the rail -
ways, and, on mo tor trucks through the streets. Some of it, es pe cially real es tate, does not change
place but only changes own er ship.

Flow of Currency

This mighty stream of trans fers of own er ship in cludes such con crete wealth as lands, build ings,
fur ni ture, ma chin ery, tools, raw ma te ri als, and fin ished prod ucts in thou sands of va rie ties. It in -
cludes such ab stract serv ices as hu man work, or “la bor,” of vari ous kinds, serv ices of trans por ta -
tion, tele phone and tele graph serv ice, and nu mer ous other serv ices of men, or things, or both. It in -
cludes such prop erty rights as stocks, bonds, mort gages, short term notes, bills of ex change,
checks, bank notes, and other money.

Theo reti cally any part of this vast mis cel la ne ous as sort ment of goods could be ex changed for
any other. In fact, in small quan ti ties, hun dreds of dif fer ent sorts of things are bar tered against each
other. But prac ti cally, only the last three items, checks (rep re sent ing bank de pos its), bank notes,
and other money—in short, what we have called cur rency—are ex changed against all the rest.

So our mov ing pic ture re veals two op po site streams, sev eral hun dred bil lion dol lars of cur -
rency be ing paid an nu ally from buy ers to sell ers and the equiva lent in goods of all other sorts be ing
trans ferred in ex change from sell ers to buy ers. This vast dou ble stream is the first big pic ture of our
eco nomic ma chine in ac tion. It is as im por tant in the eco nomic life of so ci ety as the cir cu la tion of
the blood in our bod ies.

And it is this flow of cur rency against goods which fixes the real value of the dol lar. When this
value changes very much, in ei ther di rec tion, great harm is done, es pe cially to la bor ing men. But
the story of that harm comes con sid era bly later.
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