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EDITORIAL
I

Inthisthird issue of the IFC Bulletin, we continue the publication of abstracts of papersthat mem-
bersof the Irving Fisher Committeewill submit to the 52nd Session of the International Statistical
Institute, to be held from 10 to 18 August 1999 in Helsinki. Thistime, all abstractsrelateto papers
on “The central banks function in the field of statistics’. These papers will be presented in the
Contributed Papers Session Nr. 42.

More information on the Helsinki Meeting isto be found on page 10.

Thisissue containstwo articlesonindex numbers, one on distributed lagsand one onthe use of in-
dicesin Belgian trade statistics.

A second batch of Irving Fisher’s* Short Stories on Wealth” comprises numbers8-12. Thisbatch
is introduced by Dr. Arthur Vogt, who discovered these articles, which had been written in the
1920s and early 1930s for trade union members.

In recent months the number of members of the Irving Fisher Committee has greatly increased. A
list ispresented on page 11. The | FC Executive Body invitesall institutions and individualsactive
inthefield of central bank statisticsto join the Committee. Membership includes afree subscrip-
tion to the IFC Bulletin. Applications can be sent to the Office of the IFC, the address of whichis
indicated on the opposite page.
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ARTICLES
I

Irving Fisher:
Pioneer on Distributed Lags

Jorgen Wit
1 Introduction

Imaginethat today theoil pricewill increasewith 50%, and accordingly, petrol companieswill im-
mediately increasetheir gasoline rateswith asimilar percentage. Common sense suggeststhat the
demand for gasoline will drop as an effect of this price change. With respect to the timing of this
dropindemand, it scemsnot very likely that the effect iscompl etely realized tomorrow. M ost con-
sumers are not ableto adapt their behaviour immediately. The ability to react islimited by factors
as the geographical distribution of residences and workplaces, the existing stock of vehicles and
theexisting supply of aternativetransport systems. For example, acar commuter may find it hard
to change his mode of transportation. First he needsto ook for new modes of transportation, and
when he reachesthe conclusion that public transport will be abetter option, he might wait until his
car needsto bereplaced. Moreover, some people are ableto react faster than othersare. For exam-
ple, some peoplemightimmediately decideto usetheir bicyclesfor shopping purposes. Ingeneral,
theeffect of apricechangewill haveadelayed effect onthedemand for thegood. Thetotal effect of
the price changeisnot felt at one particular point intime, but will be distributed over time. We, i.e.
economists and econometricians, say that the effect is modelled as a distribution of lags, or more
popularly, the effect has a distributed lag.

Inhis‘Theory of Interest’ (1930), Irving Fisher was already aware of the fact that certain effects
will bedelayed over time. Heinitiated thetheory of distributedlagsincidentally inthe courseof his
studies of price-trade relationsin the 1920s. In a short note, published in the Bulletin de I’ Institut
International de Statistiquein 1937, Fisher elaborated on thistheory inarather elegant way. Inthis
article, we would like to focus our attention on this note.

Section 2 describes Fisher’ smodel for thedistribution of lags. In section 3 hisapproachisfitinthe
econometric theory of distributed lags. In section 4 his estimation procedure is compared with the
current approach to estimate unknown parameters. Section 5 concludes.

2 Distributed lags

Fisher’ stheory wasthat any cause produces a supposed effect only after somelag intime, and that
thiseffectisnot felt all at once, but isdistributed over anumber of pointsintime. He hypothesized
that the best general form for the lag distribution is presumably the lognormal distribution. In es-
sence, thisdistribution satisfies hisideathat the effect will quickly reachits peak after avery short
period, and then slowly taper off. Figure 1 clarifies thisidea.
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Figure 1: Lognermal lag distribution.

Relative magnitude of the effect

Time

Supposethat at time0, thereisany cause, e.g. a50% increaseintheoil price. Then, Figure 1 shows
therelative magnitude of thetotal effect at any timet>0. Thetotal effect of thisprice changeisrep-
resented by thetotal surface below thefigure. Thedistributionisdescribed by two parameters. The
first parameter isthe length of time from the cause to the mode of the distribution. The second pa-
rameter represents the dispersion of the distribution. One can construct statistics that summarize
theinformation in thislag distribution. For example, the median lagisthetimet* suchthat 50% of
thetotal effect isrealized. These statistics provide the researcher insight in thetiming of the trans-
mission process from cause to effect.

Contrary to other economistsfrom his generation, Fisher had asincereinterest in the possibilities
to establish an empirical basisfor histheory. There are two problemsthat need to be solved before
doing such an analysis. First, real world dataare not available on acontinuous basis, but are pub-
lished at discrete intervals. This aspect requires a discrete approximation of the hypothesized lag
distribution. A possible approximation is shown in Figure 2.

Figure 2: Lognormal lag distribution, including discrete approximation.

Relative magnilude of the effect

Thesecond problem was moredifficult to overcomein those days. Fisher must haverealized that it
would bedifficult to perform an empirical validation for hisconjecture, because he had no compu-
tational assistance at his disposal that would have allowed him today to estimate any complex
non-linear relationship. Nevertheless, the paper shows Fisher’s practical approach for solving
problems. He notesthat thereisan intermediate method that * saves some nine-tenths of the labour
required by the logarithmically normal distribution and yields just as high correlations’. This
short-cut method postul ates that the effect will be the greatest at the next time period, and then ta-
per off by equal decrementsfor each successivetime unit. The only parameter in thismodel isthe
length of timethat the causewill haveeffect. It may not cometo asurprisethat Fisher proposedthis
lag distribution. The discrete approximation of the lognormal 1ag distribution, as shownin Figure
2, resembl es his short-cut method.

A formal approach can illustrate his short-cut method. Let us denote the length of time that the
cause will have any effect by n*. Then the cause x, in period t will have effectsin the periodst+1,
t+2, ..., t+n*. Thesize of the effect will decreasein equal from decrements, from n* in period t+1
tolinperiodt+n*. In other words, the computed effect y;* inperiod tiscaused by X;.1, X¢-2, « -+, Xt
according to the following relationship:

n
Y= a (n*+1 )X .
j=1
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In the appendix to thisarticle it is shown how Fisher rewrote this relationship to a more compact
expression. The relationship depends on the parameter n*. The big question, however, iswhat is
the‘right’ choiceof n* ?Fisher arguesthat it istheonethat makesthecomputed seriesy;* as' close’

totheactual seriesy;. Beforeturningto hisconcept of closeness, let’ sfirst takealook at the current
state-of-the-art econometrics on distributed lags.

3 Econometric theory

How does Fisher’ s paper fit into today’ stheory of econometrics? Thetheory of distributed lagsis
an important branch within econometrics (see e.g. Dhrymes, 1971; Johnston, 1984; Judge, et al.,
1985; Greene, 1993). In general, the underlying data generating process is formalized by

¥

o

Yi=a byx_j+ey,

j=0
where the independent variable x.; representsthe causein period t-j, b; isthe weight that is associ-
ated with thiscause, e isan independent white noiseerror terminperiodt, andy; istherealized ef-
fect in period t. Within this class of models, one can distinguish finite distributed lags ($n* such
that b;=0 for all j>n*) and infinite distributed lags (b;>0 for &l j>0).

Fisher’ sgeneral approach fitsinto the theory of infinite distributed lags, but his short-cut method
fallswithin the theory of finite distributed lags. His short-cut method isformally called the arith-
metic distributed lag distribution, and can be described by

b _{ (+1- a  j=1,2,...n*,
i~ 0 otherwise

Essentially, Fisher's short-cut method requires one parameter to specify the lag distribution,
namely the parameter n* that specifiesthe number of lagsincluded. In aregression context, there
will also be a second parameter a that relates to the size of the effect.

4 Estimation

Thestatistical underpinning of hiswork wasrather ad-hoc. Fisher writesthat the‘ best’ distribution
of lagsistheonethat maximizesthe correl ation between the actual and thecomputed series, i.e.

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

Tofindthisestimate, Fisher provided aheuristic approach in case oneaready knowsthelaglength
that makesthe correl ation between thelagged x; and y; at its maximum. A good guessfor thevalue
of n* would be three to four times the numerical value of the aforementioned lag length.

According to Fisher, the absolute value of the correlation coefficient between the actual and the
computed seriesalso indicates the model’ s performance. In one of hisfirst applicationsof thedis-
tributed lag method, his support for the supposition that price changes have adistributed effect on
interest rates, relies on the absol ute val ue of thiscorrelation coefficient. In‘ The Theory of Interest’
(1930), he claims that the high correlation coefficient between the actual and computed series
showsthat *...the theory .. conforms closely to redlity..” (p. 425).

Thestatistical analysisdatesfrom an age wherethe econometric school wasinitsinfancy. Today’s
approach for estimating the parameters of the distributed lag distribution isthe least squares tech-
nique. Under relatively weak conditions, it can be shown that the least squares estimator is a con-
sistent estimator for theunknown b;’ s. Thereishowever astatistical problem when using ageneral
approach to include a large number of lags of the independent variable. When the independent
variableisrelatively stable and moving around its mean, the series of lags may be nearly linearly
dependent. Thisso-called multicollinearity problem leadsto very imprecise estimatorsfor thetrue
parameters.

A solution to the multicollinearity problem might be to use the arithmetic distributed | ag approach
as proposed by Fisher. Fisher’s specification has the advantage of being parsimonious. Neverthe-
less, Fisher’slag schemeis generally regarded as unduly restrictive (Dhrymes, 1971). More gen-
eral lag schemes have been proposed in the empirical literature, e.g. the Almon distributed lag.
Moreover, Koyck (1954) arguesthat there exists acomparable assumption regarding thelag struc-
ture, that * saves about another 50 or 60% compared with Fisher’ s short-cut method' . Koyck’s as-
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sumption of proportionately decreasing effects allows for an estimation procedure that requires
only one calculation.

5 Conclusion

In modern econometric textbooks the ideathat any cause will have adelayed distributed effect, is
well-established. Multicollinearity is a serious problem when one performs unrestricted estima-
tion of the parameters of the lag distribution. This motivates the search for simplifying lag
schemes. Textbooksstill refer to Fisher’s* NoteonaShort-Cut Method for Cal culating Distributed
Lags intheBulletindel’ Institut International de Statistique. Fisher’ scontribution unintentionally
provided the first parsimonious device that is able to solve the multicollinearity problem.

One might criticize Fisher’ s paper for its statistical underpinnings. Indeed, the econometrics used
in this paper isadated practice. Nevertheless, as one of the founders of the Econometric Society,
Fisher should becredited for hisattempt to providean empirical validation for histheoretical mod-
els.
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Appendix

Fisher showed that the computed series {y*} satisfy the following relationship:
y* =(n* +1)St(?)l - St(:-L)l +St(%)n*- 29

where

t
o
St(o) =a xj,
and j=1

t
sP=a s t=12..
j=1

This can easily be proved:

* — gk * H — * (O) * (0) rol* J —_
yor=a (n*+1- )X =(n*+DS7 - (N* DS - A A X =
j:]_ jzli:l

oo n
© ] 2 3 © ] 2 ) ©
(N*+DS7y - (N*+DS - A A X j =(n*+DS; 7 - (n*+D)S; 7 - A (S - Sip-1)=
i=1 j=i i=1

(©) (©) o o (©) _ (©) () (©)
(N*+DS; 7y - (N*+DS 17 (17 Sipo1 - N* Sl 1) =(N* DS - Sy - Sl

Dr. Jorgen Wit

Econometric Research and Special Sudies Department
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1000 AB Amsterdam
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The calculation of Unit Value Indices
by applying the Fisher Formula

Bart Meganck and Ghislain Poullet

1 Introduction

Foreign trade statistics are important macroeconomic indicators for economic policy. Directly
they giveanideaof acountry’ scompetitive position, for example; indirectly they areanimportant
input for the national accounts.

Foreign trade statistics are, however, expressed at current prices, with the result that their move-
ment may be strongly influenced by, among other things, exchange rate fluctuations and external
shocks, so that their economic significance may be partly distorted. It istherefore also useful and
necessary to express these statistics at constant prices. For this, however, it is necessary to have
priceindices, which can beobtainedintwoways: first, directly, by direct observation of the prices
of imported and exported goods, and second, indirectly, by making use of certain additional infor-
mation (concerning quantity, such askilos, litres, m3, etc.) recorded in the course of collection of
the foreign trade statistics.

Thislatter alternative makesiit possible to calculate unit values for imports and exports and thus
also to follow the course of the terms of trade. Given itsintrinsic properties, the Fisher index is
used for calculating theseindex numbers. Thisarticlegivesadetailed description of the procedure
adopted.

2 Calculation of the Unit Value Indices

The calculation of the unit value indices concerns only the registered data, for which the detailed
information is available. This calculation, made monthly, consists first of all of calculating ele-
mentary priceindices, making a selection from them, and then aggregating the selected indicesto
produce a general index by means of Fisher’s formula.

Theelementary priceindicesare calculated at the most detailed level of the Combined Nomencla-
ture CN8 (over 8,000 elementary products) on the basis of the recorded declarations. By product,
the only datain the return are the value and the quantity; the price is derived from these.

Let Vi, betherecorded value of the exports (or imports) of i by Belgium according to the Commu-
nity definition during month n and let Q;, be the corresponding recorded quantity. The correspond-
ing elementary price P, is obtained as the quotient*
Vin
P, =— [1]
" Qin
Provided that the product ishomogeneous and that the quantity is properly defined, the quotient of
thevalueby the quantity isinfact aprice. Working at the most detailed level of thenomenclatureis
the best way of achieving the greatest homogeneity. However, there are at this level numerous
items called “other” or “miscellaneous’ which are a combination of disparate products and for

1)  Conventional signs. V for value, Q for quantity, P for price, CP for the elementary priceindex (coeffi-
cient of P), CQ for the elementary index of quantity (coefficient of Q), UV for index of unit value, 1V for
index of value, 1Q for index of quantity, i for the products, n for the month observed, o for thereference
period.
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which this quotient is not really a price but rather an average unit value, with the approximations
which this entails.

The quantity to be considered is a so important for the price cal culation. According to theregula-
tionsand nomenclaturein force, the quantity declared for most productsisthe net mass (weight).
For anot inconsiderable number of products, the quantity declared i sthe mass accompanied by the
number of specific supplementary units (square metres, litres, number of pairsetc.). Lastly, for a
few special products, the quantity is declared only by this number of specific units without any
mention of the mass (for instance, the quantity of electricity is expressed only in kWh).

For those products which haveto be declared with two types of quantitiesit istherefore necessary
to choose between the weight or the specific unit in order to calculate the price. After a survey
among enterprises and a comparison of the movements of prices expressed in the two possible
units, alist of products whose priceis expressed per specific unit has been compiled. Thislist al-
ready existed in the earlier method, but was considerably shorter.

For non-industrial diamonds, which account for a substantial proportion of Belgium’s trade, the
priceisconnected with the quality and size of the precious stones; it istherefore not appropriateto
take the average price per carat asthe basis for estimating the accurate movement of prices. The
priceusedisthat laid down by the High Diamond Council in Antwerp, which isbest ableto under-
stand the movement of pricesin this particular sector.

Theelementary priceindex CP, isobtained by relating the price of product i inmonth n, P, tothe
average price of this same product observed during the preceding year, i.e. P,,. Thus:

cp =i [2]
' Py
and on the basis of formula [1]:
Vio
P .=— 3
10 Qio [ ]

inwhichV,,isequal totherecorded value of Belgian exports (or imports) of product i accordingto
the Community definition during the previousyear and Q,, isequal to the corresponding recorded
guantity expressed in the same unit as Qj,.

The elementary quantity index CQ; is defined by analogy:

> 14
10

Every year there are changesin the nomenclature (regrouping of existing products, splitting of an

existing product heading into several new products, appearance of new products, di sappearance of

obsolete products) and in the unitsto be declared (abolition of the supplementary unitsor the mass,

changes in supplementary units). The elementary indices take account of these changes by com-

bining the appropriate groups of productsin order to ensure coherence from one year to the next.
The list of products for which the supplementary unit is used is also updated annually.

CQ =

The products are then selected by a 4-leve filter:

CertaJ n products are automatically omitted. These are specia goods for which the concept of
“price” isdifficult to define (for instance, works of art, antiques, coins and securities, weapons
and military equipment).

- Productsfor whichitisnot possibleto cal culate an elementary index arerejected. Thisisthecase
when the values and quantities observed during the previousyear are zero (for instance, whena
new product appears).

- Productswhose values or quantities processed during the month observed are bel ow athreshold
amount are rejected. When the values or quantities recorded are small, transactions in these
products, although real, areliableto beisolated or are special ordersgenerating priceswhich can
no longer be regarded as representing market prices. The thresholds applied are at present
BEF 25,000in valueand 500 kg or 25 specific unitsin quantity. I n the previous method the value
threshold was BEF 1,000.

- Products which show excessively large price changes (either upwards or downwards) are re-
jected. Acting ontheprinciplethat, for aproduct, aprice changeisall themoresuspect if itisac-
companied by alarge change in the quantities traded, an acceptance zone has been marked out
for the pair of elementary indices (CP, CQ). Thisisthe cross-hatched part in the chart.

IFC Bulletin 3 — November 1998 7
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(2]
o

oo

o
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25 co
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This symmetrical chart, with logarithmic coordinates, represents the following dual constraint:

F(CRCQ)<0 [5a]
and
04< CP< 25 [5b]

Thefirst relation defines a double hyperbola which illustrates the principle expressed above, and
the second indicates the absolute limits within which a change in the price is accepted, namely a
multiplication or division of the previous year’s price by afactor of 2.5.

Products which have passed through the four stages of the filter are selected. It should be men-
tioned that diamonds are not subjected to thefiltering. Thisfiltering ismore selective than the pre-
Vious one, causing the representativeness of the products selected to fall from 97 p.c. to about 94
p.C.

Thisselection processisapplied every month. The elementary priceindicesare aggregated to pro-
duce agenera index of unit values for month n (IUV,), by Fisher’s formula.

o] o
_ a Vin * a VioCPi
IUV,, =100 V. eV [6]

io a

CP,
& being the summation symbol for the selected productsi for month n.?

This index expressed on the basis of the previous year is incorporated in a chain calculation by
multiplyingit by theannual index for thereference period. The chainbeginsin 1993 with an annual
index number of 100. The changeover from one base year to the next dueto the chain calculation,
together with the annual changesin the nomenclatures, inevitably givesriseto certain discontinui-
ties between the figures for January and those for December of the previous year.

The cumulative monthly index gives the evolution observed from the beginning of the calendar

year until thelast available month. Cumulative monthly indices are cal culated without any further
selection by applying theaboveformulato all the sel ected products each month without any aggre-

2)  Another way of writing formula [6] is:

é PinQin* é. PinQio

o o [6b]°
a F?oQio a F?oQin

|uvn=100\/
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gationsof valuesand quantitiesby product. Unlikein the previous method, the cumulativeindices
are calculated taking the previous year’ saverage asthe basis. The annual index coincideswith the
cumulative 12-month index and is coherent with the monthly indices, which was not the case pre-
vioudly.

3 Calculation of the Value Indices

Theregistered dataare adjusted to include the estimations of the non-responses. Thevalueindices
are calculated from the adjusted data.

Thegeneral index for month n, 1V, isthe quotient of the adjusted valuesfor themonth in question,

V, by the monthly average of the previous year’s adjusted values, V,, multiplied by 100.

Vn
IV, =100, (7]

(o]

Thisindex is also chained so that the base year 1993 is equal to 100.

4 Calculation of the Quantity Indices

The general quantity index for month n, 1Qy, is the quotient of the value index, IV, by the unit
value index for the month in question, IUV,, multiplied by 100.

1Q, =100-" 8
@n = UV, [8]
Astheunit valueindex iscal culated on the basis of the recorded valuesand thevalueindex is cal-
culated onthebasisof the adjusted val ues, the quantity index isof ahybrid nature. |f theacceptable
assumption is made that the index of unit values of the adjusted dataisidentical to that of there-
corded data, this hybrid aspect disappears.

Bart Meganck, Head of Satistics Directorate, National Bank of Belgium,
Ghislain Poullet, Advisor Satistics Directorate, National Bank of Belgium,
Boulevard de Berlaimont 14,

1000 Brussels

Belgium
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HELSINKI MEETING 1999
|

|FC Sessons

As has been announced by the Organizing Committee of the 52nd | Sl Session, there will be three
sessionsfor papersfrom |FC members: onefor Invited Papers and two for Contributed Papers. At

present, the following details can be given:

Invited Papers Session No. 73,

“Globalisation of Markets and Cross-Border Holdings of Financial Assets’.

Papers:

Hamilton, R., Bank of England

Sanchez, A. and Jurrado, M.P, Banco de Espafia
Satoru Hagino, Bank of Japan

Bové, J., International Monetary Fund
Organizer: Zautzik, E., Bancad'ltalia

Contributed Papers Session No. 43,

“Globalisation of Markets and Cross-Border Holdings of Financial Assets’.

Papers:

Chaudron, R.F.D.D., De Nederlandsche Bank

Obaseki, PI. and Okafor, C.M., Central Bank of Nigeria
Melis, G., National Bank of Belgium

Gentilini, A. and Pellegrini, V., Ufficio Italiano dei Cambi
Hella, H. and Hilpinen, J., Bank of Finland

Organizer: Van Wijk, H.H.

Contributed Papers Session, No. 42,
“Thecentral bank’sfunction in thefield of statistics’.

Papers:

Nesvadba, E.M. and Schubert, A., Oesterreichische Nationalbank
Boamah, D.O., Central Bank of Barbados
Meganck, B., National Bank of Belgium

Cowan, D., Bank of Botswana

Pospisil, J., Czech National Bank

Pécha, J. and Isnard, R., Banque de France
Mongjemi, A., Bank Markazi Iran

Kropiéne, R., Bank of Lithuania

Bissessur, J., Bank of Mauritius

Doguwa, S.I., Central Bank of Nigeria

Olensk, J., National Bank of Poland
Munyandamutsa, A., Banque Nationale du Rwanda
Bajtay, G., National Bank of Slovakia

Alvarez, R., Banco de Espafia

Organizer: Pécha, J., Banque de France

10
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IntheJuneissue of the |FC Bulletin we published abstracts of papers onthe subject “ Globalisation
of Markets and Cross-Border Holdings of Financial Assets’. On the subject “ The central bank’s
function inthefield of statistics’” we have received abstracts from the following central banks (in
alphabetical order of English country names): Austria, Barbados, Belgium, Botswana, Czech Re-
public, France, Iran, Mauritius, Nigeria, Poland, Rwanda, Slovakiaand Spain. These abstractsare
being published in thisissue of the Bulletin (pages 12-22).

Central Banks

BanqueCentraledesEtatsdel’ Afriquedel’ Ouest

Oesterreichische National bank

Central Bank of Barbados
National Bank of Belgium
Banco Central de Balivia
Bank of Botswana
Bulgarian National Bank

Eastern Caribbean Central Bank
The Central Bank of China
Central Bank of Colombia
Central Bank of Cyprus

Czech National Bank

Deutsche Bundesbank

Bank of England
National Bank of Ethiopia
European Central Bank

Banque de France
Bank of Finland

Banco de Guatemala
Banque Centrale de la République de Guinée

Bank Indonesia
Bank Markazi Iran
Bancad'ltaia

Bank of Jamaica

Bank of Japan

Central Bank of Jordan

National Bank of the Kyrgyz Republic

Latvijas Banka
Bank of Lithuania

National Bank of the Republic of Macedonia
Banque Centrale de Madagascar

Reserve Bank of Malawi
Central Bank of Malta
Bank of Mauritius

Central Bank of Mongolia

De Nederlandsche Bank
Central Bank of Nigeria

Central Bank of Oman

Banco Central de Reservadel Peru
Central Bank of the Philippines
National Bank of Poland

Banco de Portugal

Banque Nationale du Rwanda

Saudi Arabian Monetary Agency
National Bank of Slovakia
South African Reserve Bank
Banco de Espafia

Bank of Sudan

Banque Nationale Suisse

Central Bank of the Republic of Turkey
Central Bank of Uruguay

Bank of Zambia

Reserve Bank of Zimbabwe
Other institutions

BIS

Eurostat

IMF

OECD

Office for National Statistics (UK)
Ufficio Italiano dei Cambi

Individuals

A. Vogt (Switzerland)

IFC Bulletin 3 — November 1998
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ABSTRACTS OF PAPERS
|

The Central Banks Function
IN the Field of Statistics

Austria

Eva-Maria Nesvadba and Aurdl Schubert—
Oesterreichische National bank

Why does a central bank need statistics and a statistics directorate?

Thedivision of labor in the field of statisticsin Austria
- Austrian Central Statistical Office

- Austrian Institute for Economic Research

- Oesterreichische Nationalbank

- Co-operation between these institutions

Legal basis of the OeNB’sinvolvement in the area of statistics
- The European legal framework
- The Austrian legal framework

The organization of statisticsin the OeNB

The role and functions of the Statistics Directorate of the OeNB
- Monetary and banking statistics

- Balance of payments statistics

- Other statistical islands in the OeNB

International involvement and representation of the OeNB in the area of statistics
- European Central Bank

- EUROSTAT

- OECD

- IMF

- BIS

The statistical products of the Oesterreichische National bank
- Publicationsin paper
- Electronic publications

Future challenges
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Barbados

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

Daniel O. Boamah—Central Bank of Barbados

TheCentral Bank of Barbadoscollectsawidevariety of statisticson variousfacetsof theBarbados
economy. Some of these are collected from the general public through periodically administered
surveys. Othersare collected from various sectors of the economy such as commercial banksand
government departments, whileagreat deal of information al so reachesthe Bank from the Statisti-
cal Services Department, agovernment agency with thelegal authority for collecting national sta-
tistics. Still, anumber of key indicators that are essential for monitoring the performance of the
economy have to be estimated by the Central Bank because of their unavailability.

For instance, reasonably consistent statistics on fixed capital formation, at variouslevelsof disag-
gregation, areavailablein Barbados. Yet littleisknown about the stock of capital actually in exis-
tenceand how itisdeployed. Theavailability of thistypeof informationisuseful in estimating fu-
ture capital requirements aswell as providing an important input into any assessment of the effi-
ciency with which physical capital is utilized.

Thispaper hastwo main parts. Thefirst part givesasummary profile of the Central Bank function
inthe systematic collection, compilation and publication of statisticson the Barbadoseconomy. It
includesan account of therange of statisticsproduced, thetypesof publicationsandthedifficulties
the Bank faces in designing appropriate indicators for national accounts estimates. The second
part gives an account of the processinvolved in estimating the stock of physical capital in Barba-
dos.

Domestic fixed capital investment is classified into fixed investment on (a) machinery, transport
and equipment and (b) construction and building materials. Fromtheavailableinformationonthe
expected life aswell asthe expected distribution of depreciation of each class of capital asset, net
stock series have been calculated from 1958 to 1996, using the perpetual inventory method.

The paper discusses the methodol ogical process underlying the estimates, the problemsinvolved
inarriving at the benchmark stock of capital and in the choice of depreciation patterns, and finally
the type of sensitivity analysis that has guided the choice of the preferred capital stock series.

* k%

Belgium

The Role of the National Bank of Belgiumin
the Belgian Statistical System—an Exceptiona Case

B. Meganck—National Bank of Belgium

1 TheNational Bank of Belgium occupiesaprominent and central roleinthe process of producing
macroeconomic statistics, which contrastswith that of thetypical central bank intheindustrialized
world. TheNational Bank of Belgiumisresponsiblenot only for banking, monetary, financial and
bal ance of payments statistics, but a so for the production of bal ance sheet data of private compa-
nies, business surveys, foreign trade statistics and national and annual and quarterly accounts.
Theselast two activitiesweretaken over in 1995 fromthe National Statistical I nstitute by the Bank
because of their hitherto unsatisfactory quality and exceptionally late publication.
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From thisit can be seen that the National Bank has acentral roleto play in providing information
for the government and other policy-makers. To what extent can this have an effect on the inde-
pendence of acentral bank? How have the government and central bank in Belgium tackled this
problem? This paper will attempt to offer an answer to these questions.

2 Thecentral bank isnot only amajor producer of statistics, but also animportant user of themit-
self. In this second section thiswill be discussed in greater detail, and the relationship between
analyst and producer will also be examined.

3 Inview of thecentral nature of the rolewhich the Bank playsin the production and communica
tion processes, thefinal sectionwill pay particular attention to theaspect of “ Quality in statistics”.

* k%

Botswana

David Cowan—Bank of Botswana

1 Introduction: A brief overview of the statisticsthat the Bank of Botswana currently collectsand
publishes

Thissectionwill provideasummary of thetypeof statisticsproduced by the Bank of Botswanaand
the current range of publications through which it disseminates statistics.

2 General Economic Data versus Specific Financial Data

If aresearcher casualy glances through the array of annual reports from various central banks
whichareinthe Bank of Botswanalibrary, what isimmediately obviousisthat, unlikefor most de-
veloped countries, the statistics published by central banksin devel oping countries cover amuch
wider range of data. Moreover, the analysis of the datain these reports predominantly concernsit-
self with trendsin the wider economy. In contrast, the reports produced by central banksin devel-
oped countries concentrate predominantly on developmentsin thefinancial and foreign exchange
markets. Thissection will examinethe reasonswhy central banksin devel oping countries, such as
the Bank of Botswana, have adopted this more general statistical function.

3 Other roles currently carried out by Central Banks in the Field of Statistics

Thissectionwill look at the additional rolescarried out by central banksin developing countriesin
relation to statistics. In particular, because central banks are analytical/critical users of statistics,
many central banksin developing countriesare ableto provideinput into the type of statisticsthat
they would like produced, and in helping control the quality of the statistics. Over the last few
years, the Bank of Botswanahas, for example, had animportant rolein helping the Central Statisti-
cal Office improve the quality of its statistics.

4 Further Directions. What function should a Central Bank provide in the Field of Statistics?

Thissectionwill arguethat central banks should be compiling statisticsin areaswherethey havea
specialist knowledge and the necessary input data. 1n particular, they should try to withdraw from
the production of balance of paymentsstatistics. Moreover, in addition to the normal areassuch as
monetary and financial market statistics, the Bank of Botswanamay wishto look at producing ad-
ditional statisticsin thefollowing areas: (1) Anindex of forward economic indicators; (2) Private
sector debt monitoring.

5 Conclusion
Central banksin devel oping countriestend to have amuch wider role relating to statisticsthan in

developed countries. While most produce monetary, financial and balance of payments statistics
inlinewiththe majority of central banks, they tend to have amuch wider rolein the dissemination
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of statisticsfrom avariety of sourcesand in the production and quality control of awhol e range of
statistics. While many of these central bankswould probably like to shed some of thisfunction, in
most devel oping countriesthisisunlikely to occur intheforeseeablefuture. However, they should
striveto do so, and concentratetheir resources on producing statisticsin which they have specialist
knowledge and important input data.

*kk

Czech Republic

CNB Statistical Activities and Building of Databases for Analytica Purposes

Jili Pospi&il—Czech National Bank
The proposed paper shall consist of three parts.

Thefirst part of the paper should explain the legal powers of the Czech National Bank (CNB) in
theareaof statistics. The second part should focus on experience with the application of informa-
tion technology in collecting data from the banking sector and non-bank institutions. The third
part should explain the organization of data storage in the CNB and the building of databases for
analytical purposesfrom both its own and external sources. All part should deal with the contact
areasof co-operation betweenthe CSO (Czech Statistical Office) andthe CNB (the Central Bank).

The basic themes for the individual parts are as follows:

1 By law, the statistical activitiesin the Czech Republic are conducted by the CSO and the CNB.
The CNB isresponsiblemainly for banking statisticsand bal ance of paymentsstatistics. Thislegal
power includesthe collection, control and storage of primary datafrom the banking sector in par-
ticular. Thefirst task was to set up alegal framework for the reporting system, on the basis of
which areporting obligationwasestablished. Later on, theform, extent and datesfor theprovision
of databy banks were defined, as were the instruments and methods of transferring the datafrom
the banks to the CNB.

2 The system of datacollection and processing in the CNB has been heavily influenced by the de-
velopment of information technology. The collection of reportsin paper form has gradually but
quickly been replaced by more progressive methods. At present, commercial banks report to the
CNB solely by meansof information technology. Thewhole system consists of four subsystems:
the“Metainformation System” (MtS), the “ Electronic DataInterchange” (EDI), the“Information
Service” (1SL) and the statistics-accounting database (SUD).

The Metainformation System definesthe data and their interrel ationships, aswell asfundamental
dataon reporting entities, subject, dates, periodicity and method of reporting. It providesbasicin-
formation on what data are available and when, where and in what structures they are stored, as
well as on their current pre-processing status. This system also manages and implements the
preparation processfor individua reporting methodol ogies, generatesthese methodol ogiesfor re-
porting entities, prepares transport structuresfor the reports, and in future will create basis output
structures from the database.

Theéelectronicinterchange of dataiseffected inthe structures of the UN/EDIFACT standard. This
means of communication makesit easier for reporting banksto create applications. Thereportsare
secured by encryption against misuse, and confirmed by digital signaturefor sender identification
and prevention of modification of thereport during transmission; last but not least they are secured
by an AUTACK report, which averts the possibility of acceptance of the report being denied.

Thelnformation Serviceinthe Czech National Bank controlsthe automated acceptance of reports,
the procedurefor their processing and the checking of banks' fulfilment of their reporting obliga-
tion. Withinthesefield of activity, it also effects, among other things, theformal and logical check-

IFC Bulletin 3 — November 1998 15



IRVING FISHER COMMITTEE

ing of reported dataand the checking of appropriate storage of these datain the database, andisre-
sponsiblefor dispatching obligatory reportsand remindersto reporting entities. Intheoppositedi-
rection, i.e. towardsthe CNB, thisservice providesinformation about the processing status of data
received and the status of reporting obligation fulfilment.

3 Thetasksof the CNB stati stics department al so include the coll ection of fundamental economic
and statistical datafrom other domestic authorities (the CSO in particular), sel ected datafrom the
busi ness sector used for compiling the balance of payments, trend surveysetc. The statistical data
arethen formed into databases. These databases are the foundation for analytical activitiesin the
CNB and are used by individual specialized departments (the monetary and banking supervision
departmentsin particular) to create datastructuresand sel ectiveand anal ytical instrumentsaccord-
ing to their requirements.

*kk

France

Jacques Pécha and René | snard—Bangue de France
1 Thereasons for the role of central banksin the field of statistics
1.1 Easier access to information than statistical institutes
Intervention in foreign exchange markets, expertise on commercia banks' transactions and on
capital markets, regulatory role and lender-of-last-resort function are at the root of most statistics:
monetary statistics (monetary aggregates) banking statistics, national financial accounts, data-
bases on companies’ balance sheets and, except in Anglo-Saxon countries, balance of payments
and international investment position statistics.
In the real sphere, central banks' statistical role has remained more limited, although some have
designed enquiriesto companiesso asto better assessthe economic situation and itsshort-term de-
velopment or have even taken over from national statistical institutes.
1.2 Enhancement of central banks independence from the government

1.3 Inadequate resources allocated by government to the statistical institute to meet the needs of
users, and especialy the central banks

2 Limitsto central banks' statistical role

2.1 Potentia ethical problems (collection of figures may influence monetary concept and the
conduct of monetary policy).

2.2 International methodological frameworks are set by IMF, the UNO

2.3 Only the data necessary to their tasks are collected by central banks, although, sometimes
they collect data on behalf on statistical institutes (financial services)

3 Theimportance and place of the statistical function in central banks

3.1 Importanceishighinthe European Central Bank and the European System of Central Banks,
but lower in Anglo-Saxon countries

3.2 Theplaceof statisticsin Central Banks' organisation chartsisnot yet harmonised. Thereare:

- thesystemof DE, NL, SE, DK, BE, FI, AT, PT and the ECB (one department in charge of statis-
tics but not of studies),

- thesystem of ESand GR (split between the domestic and international aspect of statistics) and
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- theFrench system, inwhich the statistical functionissplit but maintainsacloselink between sta-
tistics and studies.

3.3 AttheEuropean Central Bank, statisticsare separated from the economic and monetary func-
tion, up to the level of the Executive Board

4 Relations between statistics departmentsin central banks and Satistical Institutes

Two statistical systemsexist at European level: Eurostat (+ Statistical | nstitutes), and the European
System of Central Banks (ECB + NCBSs).

The Committee on Monetary, Financial and Balance of Payments Statistics (CMFB) gathers all
statistical institutesand central banks' statistics departmentsin the European Union and the Euro-
pean Economic Area, and isextending to Pre-access countries. New relations should develop with
the creation of the Euro-11 Council.

*kk

Iran

Assad Monajemi—Bank Markaz Iran

The general directorate of economic statistics of the Central Bank consists of two departments,
namely: the Research and Surveys Department and the Economic Statistics Department. The
main duties of theformer consists of updating frames, evaluation of different projects, and design
of questionnaires and new surveys. Whereasthelatter ismostly in charge of datacompilation and
preparation of reports concerning the household budget survey, various price indices (CPI, WPI,
PPI), economic indicators, and surveys of large manufacturing establishments, construction,
housing and a number of private sector services.

In addition, the National Accounts Department, under the auspices of the general directorate of
economicsisin charge of compiling and analysing the national accounts statistics.

* k%

Mauritius

J. Bissessur—Bank of Mauritius

The production of statisticsin any economy isavital exercise and any environment that isdevoid
of datarendersthe monitoring of developmentsand policieselusive. Timely, accurateandreliable
statistics is an indispensable ingredient for policy formulation and monitoring of progress such
that the collection of statisticshasbecome unavoidableinthe contemporary economies. The Bank
of Mauritius, asthe apex of thefinancial systemin Mauritius, isone of the major producers of sta-
tisticsinthecountry. TheBank of Mauritiusproducesfinancial statisticsthrough the processing of
the assets and liabilities of domestic banks, and the production of Balance of Payments statistics.
Dissemination of financial statistics with the minimal lag isimportant to lend transparency to the
central bank’s operations and to influence expectations of economic participants. Usersin the
market want data that signal future trends and performance and help them to cope with rapid and
unexpected change. The Bank of Mauritius usesits publicationsand itsweb-site to provideinfor-
mation to the market. The Bank’ smonthly bulletin plugstheinformation gap and aimsto promote
moreinformed decisions by efficient playersin thefinancial sector. Thispaper examinesthe pro-
cessof datacollection, organization, presentation, analysisand di ssemination by the Bank of Mau-
ritius.

IFC Bulletin 3 — November 1998 17



IRVING FISHER COMMITTEE

Nigeria

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

Sl. Doguwa—Central Bank of Nigeria

In Nigeria, efforts have been put in place to ensure quality in the Nigerian statistical information
through the establishment of the National Statistical Information System (NSIS). The NSISsole
objective isto co-ordinate national statistical production, and comprises the agencies with legal
backing for the collection and processing of officia statistics. These agenciesincludethe Federal
Office of Statistics, the Central Bank of Nigeria and the National Population Commission, while
the National Data Bank stores and disseminates data to users.

TheCentral Bank of NigeriaoccupiesauniquepositionintheNSI Sby functioning simultaneously
asaproducer and user of socio-economic and financial statistics. The Central Bank enabling laws
empower the Bank not only to request for information on matters affecting the Nigerian economy,
but al soto processand disseminate the processed information to thepublic. Thelawsfurther stipu-
late that proper books of accounts, with respect to all transactions, shall be kept by al deposit
money banksand other financial ingtitutions, which arerequired torender their returnsto the Bank
intheformsprescribed by the Bank. Within the context of the laws, therefore, the statistical func-
tions of the Bank, among other things, are quite enormous.

For purposes of monitoring and eval uation of monetary, credit and foreign exchange policies, the
Bank needs financial statistics, which it generates as well as other socio-economic data that are
outsideitspurview. Thelnternational Financial Statisticsframework isused by the Bank to recast
the financial data available from national sourcesinto aform that permits analysis and interna-
tional comparison. However, resulting from the existing data gaps in Nigeria' s socio-economic
data over the years, the Bank has been collaborating with other government agencies to improve
thedataquality. The Bank’seffort toimprovethetimeliness of dataprocessing and dissemination
led to the computerization of itsoperational and research activities, and the provision of adifferent
dissemination medium through its widely circulated and referred publications.

The objective of this paper is to discuss the statistical function of the Central Bank of Nigeria
withinthe context of the National Statistical |nformation System. For ease of expositiontherefore,
the paper isstructured into seven sections. Section one containstheintroduction. Section two ex-
aminesthesurvey activitiesof theBank initseffort to bridgethe datagapsexisting inthefour mac-
roeconomic accounts. Thetraditional data processing role of the Bank in money and banking sta-
tisticsis discussed in section three. Section four highlights the collaborative efforts of the Bank
with other agencies, with the view to improving dataquality and frequency. The computerization
of the Bank’s operations and its data processing activities and analysis are discussed in section
five. The dissemination of the data by the Bank is discussed in section six, while section seven
summarizes and concludes the paper.

*kk
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Poland

Information Infrastructure of National Central Bank
and itsRolein Official Statistics

Jozef Olensk—National Bank of Poland

A model of theinformation infrastructure of the National Central Bank and a specification of its
segmentsiis presented. Following, the function of information infrastructure of national central
banksin official statisticsis discussed:

- central banks as the source of administrative records for statistical use;

- official statistics conducted by central banks;

- central banks as ingtitutional user of official statistics.

Legal and organizational prerequisites of an active role of central banksin official statistical sys-

temsare discussed on the basis of the Polish experience. Specific problemsof transition countries
accessing EU are mentioned.

* k%

Rwanda

Anastase Munyandamutsa—Banque Nationale du Rwanda
1 Introduction: Considérations Générales

Evolution du statut, del’ organigramme delaBNR et de sesattributionsen matiére statistique
Evolution de la structure des unités administratives chargées des statistiques alaBNR
Brévedescriptiondel’ appareil statistiquedu Rwanda(en dehorsdelaBNR) depuis 1961 ace
jour.

WN P

2 Contribution passée et actuelle dela BNR a I’ amélioration de I’ information économique et fi-
nanciere du pays

Dans le domaine des statistiques du secteur réel de I’ économie

Dans le domaine des statistiques du secteur des finances publiques

Dans le domaine des statistiques du secteur extérieur de I’ économie

Dans le domaine des statistiques du secteur monétaire et financier

Danslarecherche delacohérence et desinterrelations entre | es stati stiques de ces 4 secteurs
fonctionnels de I’ économie

Dans les publications régulieres au grand public

Dans les communications réguliéres au FM|

~N O gabhwNPE

w

Per spectives d' avenir

Analyse critique de I’ existant: forces et faiblesses de I’ apparail statistique national
Nécessité de la création d’ un office (institut) autonome de statistique au Rwanda
Nécessité de larestructuration a moyen terme de I appareil statistique de laBNR
PlacedelaBNR danslaparticipation du Rwandaalanormespécial edediffusion desdonnées
(NSDD) et au systeme général de diffusion de données (SGDD) du FMI.

A WN P

I

Conclusion et recommandations

5 Annexe statistique

»

Notes bibliographiques
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Sovakia

Gregor Bajtay, Branislav Sodoma—National Bank of Sovakia

Following the division of former Czechoslovakia, the National Bank of Slovakia came into exis-
tence along with an independent Slovak Republic on January 1, 1993. Itsassignment wasto take
over asasuccessor to the Czechoslovak State Bank and ensure unbroken performance of itsfunc-
tions. A special law constituted the bank asalegal person with registered officein Bratislava. In
performing itsdutiesof acentral bank asdefined in thelaw, the bank isindependent of the govern-
ment. Inaddition toitslaw-given assignments, the central bank isalso part of Slovakia'snational
statistical system. Despite itsrelatively short timein operation, the bank already managed to es-
tablish standard-quality statistical reporting in particular in the banking sector, both for individual
entities of the banking sector in the Slovak Republic and for international financial institutions.

The paper will come divided into three parts with the following content:
1 Position of the National Bank of Sovakia in the Sovak Republic

Thispart will definethelegal position of the National Bank of Slovakia, its main tasks, aswell as
thelegislation on datareporting applied to banksand non-banksunder the Banking Act and the Act
on State Statistics.

2 Tasks of the statistical section at the National Bank of Sovakia

This part will describe the activities and assignments carried out by individual departments of the
NBS statistical section, the respondents reporting statistical datato the NBS, the products of data
processing and how they areused. Therewill also beaword about new tasksfacingthe NBS statis-
tical section in the wake of further relaxation of foreign exchange control.

3 Co-operation between the National Bank of Jovakia and national and inter national institutions
in the area of statistics and participation in the SDDS project

Therewill be amore detailed description of co-operation with the Statistical office of the Slovak
Republic, the International Monetary Fund, the World Bank, Eurostat, aswell as of the fulfilment
of SDDS criteriain data categories supervised by the NBS.

* k%

Spain
The Experience of the Banco de Espafia

R. Alvarez—Banco de Esparia
1 Introduction

The organization and operation of the statistics function in the Banco de Espafia have been shaped
by historical developmentsand reasons. The set of unitsresponsiblefor statistics have been devel-
oped solely to attend as practically as possible to the new requirements which have necessitated
continuous adaptationsin the last fifteen years. The function is predominantly carried out by two
departments (or “Oficinas’, to use the Banco de Espana’s old-fashioned Spanish expression),
namely the Statistics and Central Balance Sheet Department and the Balance of Payments (BoP)
Department, but has clear implications for many others.
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2 Satistical production

In the seventies, the Banco de Espafia was not aware of the need for a specific statistical function
involving anything other than compiling information rel ating to supervision and other functions of
theBank, mostly for internal purposes. The devel opment of statisticsasanindependent functionis
linked to the conduct of monetary policy, which started in proper in 1973. Broadly speaking, the
bases or principlesthat have defined or inspired the current statistical production since the begin-
ning of the eighties, when the Monetary Statisticsand Central Balance Sheet unitsmerged toform
the Satistics and Central Balance Sheet Department (under the Directorate General for Re-
search) can be summarised as follows.
- Priority isgiven to storing daily all the information produced in the other units of the Banco de
Espafia (supervision, financial institutions, operations, public debt book-entry system, interna-
tional, payments system, audit, central credit register system and others) in a FAME database,
under the control of the Statistics Department. Resources have been assigned to developing I T
applicationsfor transferring the data produced by these unitsto the af orementioned databasefor
usefor statistical purposes. Thereisno legal constraint on using aggregate supervisioninforma-
tion for statistical purposes. Theinformation requested of reporting institutions, whichishighly
detailed, also involves statisticians in its design (delimitation of institutional units and transac-
tions, valuation, etc.). Apart from financial institutions under the Banco de Esparia s supervi-
sion, theinformation mentionedinthisindent refersto the production of monetary and credit ag-
gregates, general government debt and trading in the interbank and public debt markets.

- Thesameattentionisgiventoall thestatistical production outsidethe Banco de Esparia, national
data (mainly from the National Statistical Office and the National Securities Market Commis-
sion (NSMC), but also from ministriesand other agencies) or international dataof national inter-
est, which are also stored in the database. Concerning national statistics, the aim isto compile
everything immediately after its dissemination. Priority is given to national accounts, general
government accounts, pricestati stics, securitiesmarket statistics, financial institutionsunder the
NSMC's supervision and other general economic statistics.

- The databank has, as of the beginning of October 1998, more than 350,000 series (daily,
monthly, quarterly and yearly) and theinformation it storesisthe basisfor the various statistical
publications of the Banco de Espafia (Monthly Statistical Bulletin, Economic Indicators etc.).
The quarterly national account isthe“ideal” system behind overall statistical production, what-
ever the periodicity. That meansthat this system isthereference for detecting shortcomingsand
information gapsin the available sources. The concern of the Banco de Espaiaiswith an overall
view of the system: the accounts of institutional sectors and sub-sectors (financial and non-
financial), balance sheet accounts, reconciliation accounts and the broad aggregates of supply
and demand. The Banco de Espafiais officially responsible for the elaboration of the Financial
Accounts.

- Asamatter of general policy, the Statistics Department is respectful of the national distribution
of responsibilitiesinthefield of statistics (asisthe casein most EU countries) not only because
of legal constraints but also out of conviction. That means, in practice, using the latest figures
available from the source officially responsible for them. Additionally, where possible, the
Banco de Espaiiaestimatestheinformation rel ating to themost recent period whenitisnot avail -
ablefrom the official source, these estimations|ater being replaced by the official figurewhenit
isfinally available.

3 Organization

The Statistics and Central Balance Sheet Department, as it is organized, attempts to serve the
aforementioned purposes. It isdivided into five blocks of units. Thefirst of theseisresponsiblefor
the institutional focus; the second for securities markets; athird covers non-financial enterprises
(the Central Balance Sheet unit), undertaking quarterly and annual surveyswhich are conceived as
astatistical tool to produce information for economic analysis, but by no means as a management
guide for enterprises; afourth unit acts as the “monitor” of the non-financial statistics produced
outside the Banco de Espafia, mainly for meeting the purposes described in the second indent of
point 2; and, finally, the fifth unit isresponsible for the technical arrangementsand practical man-
agement of the aforementioned FAME databank and for technical assistance to users of the com-
puter network of the Statistics Department and of the whole of the Directorate-General for Re-
search. It isworth mentioning that the fifth unit is also the link between the Statistics Department
and the Data Processing and Organization Department.
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Balance of Payments Department. The statistics function of the Banco de Espafia is aso dis-
charged by the Balance of Payments Department, which is part of the Directorate General for the
International Division. The Banco de Espafia started compiling the Balance of Paymentsin 1992,
under aformal delegation of the National Statistical Office within the framework of the Law on
public-sector statistics. Until 1992 there had been arigid system of foreign exchange controlsin
Spain managed by the Division of the Banco de Espafianow in charge of the Balance of Payments.
Asfar aspossible, therich statistical base of theformer system hasbeen maintained sincetheaboli-
tion of the controls. As regards the activity of the BoP Department and its working relations with
the Statisticsand Central Balance Sheet Department, thefollowing may be mentioned. It produces
amonthly (key items), quarterly and yearly Balance of Payments and quarterly International In-
vestment Position. Before publication, the Balance of Paymentsand I nternational Investment Po-
sition statistics are reconciled with the rest-of-the-world accounts of the Financial Account and
viceversa

Inpractice, thetwo Departmentsresponsiblefor the stati sticsfunctions maintain exclusiverespon-
sibility intheir respective fields of competence and full co-ordinationin matters of shared respon-
sibility.

4 Conclusion

The paper of which this noteisasummary will attempt to explain in greater detail the points put
forward here. It will aso describe the advantages and possi bl e shortcomings of the Banco de Es-
pafia’ s experience in the field of statistics. Other aspects will be addressed, such asreferencesto
how current organization and procedures have responded to the challenge of statistics for Mone-
tary Union; specifically, meeting the ECB’s statistics requirements for EMU and those linked to
the Excessive Deficit Procedure, among others. Somereferencewill also bemadeto relationswith
International Organizations concerning statistics.
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Fisher’s Short Stories on Wealth 8-12

Arthur Vogt

In all mathematical sciences the first essential isa unit for measurement. The lack of
such a unit for measuring the value of money in the sense of its purchasing power...
Fisher (1946)

Wenow haveagolddollar of constant weight and varying purchasing power ; weneed a
dollar of constant purchasing power and, therefore, of varying weight.
Fisher (1920, xxvii)

InIFC Bulletin Nr. 2, ageneral introductionto all the Stories 1 to 86, was given. A list of all these
Stories which might be called economic columns, was also included. It should be added that they
are scattered and difficult to gather together. That iswhy the IFC Bulletin decided to reprint them
al. Asapreludeto Stories 8 to 12 we reproduce bel ow an illustration which he published 61 days
before his death.

Fisher commentsit as follows:

In Civil War time, that iswhen | was born, 1867, the dollar was worth alittle bit more
than now. It wasworth one basket, the same market basket of representative goods, plus
one-quarter of another basket. In 1864 it wasworth about what it isnow, atrifleless. So,
roughly, the dollar is now worth what it was worth when | was born, and | am eighty
yearsold today. In 1897 ... the dollar was worth three times as much, three market bas-
kets. In 1920, adollar’ s worth was one market basket, the same as today. In 1929, the
dollar’ sworth was one-and-a-half market baskets. In 1933, thedollar’ sworth wasthree
market baskets. In 1947, the dollar is, by definition, worth one market basket.

Fisher's Short Sories on Wealth, 1926-1933

Dr. Arthur Vogt hasdrawn our attention to a seriesof simple explanations of elementary prin-
ciples of economicswhich Fisher wrotein an agreement with the Worker’s Education Bureau.
Fisher calledthem* Short Storiesof Wealth” . The bureau i ssued themmonthly for publication
in any union newspaper that desired to print them. They appeared inthe“ Brotherhood of Lo-
comotive Firemen and Enginemen'sMagazing” ,“ TradeUnionNews’ ,“ Labor Herald” etc.

The stories had never been reprinted and had not been included in “ The Works of Irving
Fisher” (General Editor W.J. Bates, Consulting Editor J. Tobin), which was published in
1997. However, the Sories are worth to be read up to the present day. Besides the scientific
and historical interest they are of didactical use as they are models of explaining economic
phenomena to the public. The IFC Bulletin decided to publish all these “ Short Sories of
Wealth” . In IFC Bulletin 2 we published the numbers 1 to 7. In thisissue we continue with the
numbers 8 to 12.
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Fig. 1 (Fisher 1947:4)

It is noteworthy that throughout Fisher’s life the purchasing power of the US dollar as shown in
thisillustration was never lower than at its end.

In his Stories (1926) Fisher did not usetheterm “money illusion”. Two yearslater he published an
entire book with this title (Fisher 1928). Section 11 of Fisher (1920) has thistitle already. In a
speech (which can be listened to from atape in Yale University Library) Fisher (1941) says:

... People complain about the high cost of living. They don’t understand really what is
behindit. | foundin Germany when | visited it in 1922 that 19 people out of twenty had
no notion that anything had happened to the mark. They realized that the cost of living
washigh that priceswerehigh... | visited Germany expressly in 1922 tofind outif these
peoplehad theillusionthat amark wasstill amark. | call itthemoney illusion. | wrotea
book with that title. They did, 19 out of 20 thought that the mark by which they meas-
ured businesswasjust the same asit was before... These women had no notion that the
mark had fallen. They knew prices had risen, but they didn’'t identify the two things.
And| said, “why arepricesso high” and shesaid “1 don’t know, | supposethe blockade
of the Allies has made goods scarce in Germany”. Well, there was a grain of truth in
that. That might have explained aten or 20% rise in prices, but it wouldn't explain a
fifty-fold risein prices.

Five years later Fisher (1946) concludes:
But ayear later, when the mark had fallen so terribly that atrillion marks of 1923 were
only worth onemark of 1914, many Germansdid finally wake up enough to start meas-
uring some German valuesin terms of dollars or Swiss francs. Today, after the second
world war, in the inflations of Hungary and China, history is repeating itself.

The example of Hungary mentioned by Fisher isthe highest inflation ever recorded. The pricein-
dex grew from 1 in mid-1945 to

3,806,000,000,000,000,000,000,000,000 (3806 quadrillions)

in mid-1946. The repeating of history has continued up to now (Serbia, Russia).
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| read drafts of the Storiesin manuscriptsand archivesin Yale University Library. They show that
Fisher did alot of work onthe drafts. On 17 September 1928 hewrote thefollowing in such adraft.
Asitisnot included in the printed version it is given here:

The general level of prices might better be called the scale of prices. Just as we may
magnify or shrink the scale of a map or a picture without changing its individual out-
lines, so wemay inflate or deflate the scal e of priceswithout disturbing individual price
relations....

The map metaphor may beillustrated by the example of a Swisstourist travelling in England. The
map printed in Switzerland doesnot indicate whether the distancesaregiveninmilesor in kilome-
tres. Driving through the country it had to be decided which unit was used.—Fisher continuesin
the draft:

.... Thisdistinction between the two concepts*“individual prices’ and “scale of prices’,
wasdrawn clearly in Germany during the period of her money inflation by the service of
a“multiplicator”. By thisahotel guest translated the printed priceson hishill of fare. He
found the price of adinner listed as, say, “6 marks’, and the price of hisroom as*“9
marks’; but, before he paid the bill, these figures had to be multiplied by the “multipli-
cator”. Thiswas afactor, or index, representing the price level, or scale of prices, and
varied from day to day, going up asthe market went down. It had nothing to do with the
real price of the dinner, either in terms of labour or relatively to the price of the room.
Whether the multiplicator was 100,000 or 1,000,000 made no difference to these rela-
tions, but only changed the dinner and room from 600,000 and 900,000 to 6,000,000
and 9,000,000. The multiplicator, or index, saved the trouble of too frequently reprint-
ingthepricelist. Thereal price paid wastheproduct of thelist priceby themultiplicator.

Thisprincipleappliesuniversally,in Americaaswell asin Germany. Every pricepaidis
theproduct of anideal pricemultiplied by anindex; that is, it ispartly amatter of supply
and demand affecting theindividual price, and partly amatter of relativeinflation or de-
flation affecting the price level.

When | wasin England in 1980 and |ooked at the meter in ataxi, | was surprised how cheapthefare
was. When | looked around in the cab, | saw the notice “faresof 1977 (?) areincreased by 50% (?)
by by-law of 1979 (?)"—Still cheap.—I looked around further, | saw the notice “faresof 1979 are
increased by 40% (?) by by-law of 1980". —No longer cheap, but still cheaper than in Switzer-
land!—In thefirst Story Fisher discussed different kinds of measures. The kilometre and the mile
arestable, thedollar and the pound less so. Thetaxi farein 1998 isthe samein dollarsper kmasin
pounds per mile—Another example from the high inflation in Romaniain 1997 might be men-
tioned. It ismoreflexible. It not only containsa”price scale”, but all “individual prices’ can be
changed independently. When | |ooked at arestaurant’ s handsome menu, | did not find any prices.
Thewaiter told methat the prices are given on a separate cheap sheet. This sheet isoften replaced,
whereas the menu card lasts longer.—At Pickering and Chatto (sellers of antique books on eco-
nomics) | bought Fisher (1926a) and Fisher (1926b), both published in the same year asthese Sto-
ries—the second actually the same month. The price of thefirst was exactly threetimesthat of the
second. But how much of my purchasing power (in Swiss Francs) did they absorb ? | discovered
this when | received the statement of my credit card account and realized how much the Swiss
Franc had fallen.

8 The purchasing power of money

At the beginning of the* Index Number” section Fisher givesaspecia example of the proportion-
ality test. In Fisher (1922:420), hewritesgenerally “ Anindex number of prices should agree with
the pricerelativesif those agree with each other.” Thisisavery clever expression of proportional -
ity. However, Fisher (1911:400) wrote:

A formulafor the priceindex should be such that the priceindex will agreewith all indi-
vidual priceratioswhentheseall agreewith each other. Thus, ifin 1910thepriceof eve-
rything is 10% higher than in 1909, the index number should register 10% higher.
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Thefirst sentence corresponds to the definition Fisher has given above. The second sentence, the
implication initalics, is not correct: The Divisiaindex on the straight line (formula (3.9) in Barta
(1997)) doesfulfil thefirst proportionality but not the second onewhichiscalledlinear homogene-
ity by Eichhorn (1978). Later authors have expressed proportionality by “the value of the index
changes by thefactor | if all prices of the observed situation change I-fold”—jprobably misled by
the wrong implication by Fisher.

Today it iscommon to speak of “commaodity basket” inthe context of priceindices. To expressthe
idea that not all commodities of an economy can be accommodated in a basket, Fisher uses the
more poetic expression “ark”.

Fisher mentionshisown weekly index number. In 1923 he established hisIndex Number I nstitute,
abusinessfor preparing and selling index numbers and other economic data for publication. The
Index Number I nstitute becamethefirst organization to provide systematic economic datain index
number formtothe public, long before governments even beganto think about it. By 1929 Fisher’s
wholesale price index reached 5 million newspaper readers.

Besidethe priceindex Fisher al so published itsreciprocal—the purchasing power of the monetary
unit. Fig. 1 of the present introduction, turned by 90degrees, constitutesits graphical illustration.
Waser, apastor who was decapitated in Zurich because of suspected high treason in 1780, calcu-
lated thisreciprocal (the standard of coinage, i.e. areciprocal priceindex for precious metals, cf.
Vogt and Barta (1997:2) from the year 485 after the foundation of Rome until histimefor various
countries.

9 What fixes the purchasing power of the dollar?

This Story mainly deals with the arithmetical illustration of the equation of exchange. A “me-
chanica” illustration and the algebraic statement of thisequation wasdealt with in Fisher (1911),
too. Here we reproduce the mechanical illustration. The equation reads

quantity of money x its velocity = quantity of (annual) trade x average price.

Fisher (1911) usesthe example of bread, coal and cloth representing all goods of the economy. He
starts with the following “tabular standard”:

Good Price Quantity “Value' _

= Price x Quantity
Bread $ 1/10 per loaf 200 million loaves $ 20 million
Cod $ 5 per ton 10 million tons $ 50 million
Cloth $ 1 per yard 30 million yards $ 30 million

Theright side of theequation, i.e. the sum of the“values’, worksout at $ 100 million. Itisequal to
theleft side of the equation, namely the quantity of money $5 million timesitsvelocity 20 (times
per year). Thearm, or distance of each from thefulcrumin Fig. 2, representsthe price. To prevent
thelever arms on theright from being inordinately long, the unit of measure for coal was reduced
from tons to hundredweights, and that for cloth from yardsto feet, and consequently the numbers
of units were increased.

Good Price Quantity vaue _
= Price x Quantity
Bread $ 1/10 per loaf 200 million loaves $ 20 million
Coa $ 1/4 per 200 million $ 50 million
hundredweight hundredweights
Cloth $ 1/3 per foot 90 million feet $ 30 million
Average, sums $0.204 per 490 million $ 100 million
“Fisher-unit” “Fisher-units”’
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Thefirst three lines of the above table are embodied in Fig. 2.

Fig. 2

It represents the equilibrium state of abalance, the two sides of which symbolize the money side
and the goods side of the equation of exchange. Theweight ontheleft, symbolized by apurse, rep-
resentsthe money in circulation; the“arm” or distance from thefulcrum at which the purseishung
represents the efficiency of this money, or its velocity of circulation. On the right side are three
weights,—bread, coal and cloth, symbolized respectively by aloaf, a coal scuttle and aroll of
cloth.

If oneisinterested in the average change in prices rather than in the prices individually, one can
simplify the mechanical representationin Fig. 2 by hanging all theright-hand weightsat one aver-
age point, so that the arm represents the average price. This arm is a “weighted average” of the
threeoriginal arms, theweightsbeing, literally, theweightsontheright. Inthelast line of theabove
tabletheaveragepriceof thethreegoodsisindicated, namely $0.204 =$ 100 million/450 million.

& p T T - gl"i P WAL M

Fig. 3
If thisprocedureisperformedintwo situations, theratio of thetwo average pricesisthepriceindex
developed by Drobisch (Vogt and Barta1997:14). Fisher (1911) presentsthe devel opment with a
sequenceof figurescorresponding to Fig. 3for the 17 yearsbetween 1896 and 1912. (Thelast three
yearswere only giveninthe second edition of 1913.) Theleft side of the balanceiscompleted by a
weight, the bank deposits, with its velocity as leverage.

The (erroneous) opinion is often expressed that there is no single solution to the price index prob-
lem becausethe” quantity” isnot acontent, i.e. becausethedifferent quantities cannot be added to-
gether. For example, Frisch stated: “ Theindex-number problem ariseswhenever wewant aquanti-
tative expression for acomplex that is made up of individual measurementsfor which no common
physical unit exists.” In Vogt and Barta (1997:146ff) it is shown in the context of Simpson’ s para-
dox that, even when acommon unit exists, thereisnoideal solutiontotheindex problem. Thatisin
harmony with Fisher (1922:245), assessing Drobisch’sindex as “poor” on his scale

worthless — poor —fair — good — very good — excellent — superlative.

10 How inflation and deflation work

The effect of the quantity of money isnot only stated but explained. To do so, Fisher usesthepic-
ture of thefinancial Santa Claus. | do not know whether Fisher wasthefirst to do so. Certainly he
was not the last. Samuelson and also Swamy (1974:592) did this.

11 The flowing stream of money and goods

Inthis Story Fisher discussesthe other factors of his equation of exchange, namely the vel ocity of
money and the volume of trade.
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12 Bullion and currency—What free coinage of silver would mean

The subject of thelast Story of the second batchisalready dealt within chaptersV and V1 of Fisher
(1911). Inthisbook Fisher usesfigures. Wewish to present just one of them, namely Fig. 6 repre-
senting the three lakes “ gold bullion Gy, minted gold G, and silver bullion S,”, dealt within this
Story after the first two lakes.

Fig. 4

Thisfigure explains Gresham'’s Law: The surface distances below OO represent the purchasing
power of gold bullion, minted gold and silver bullion (The higher the level the lower the purchas-
ing power). InFig. 4asilver ischeap. When thesilver lake is connected with the gold |ake by aca-
nal (bimetallism!) as shown in Fig. 4b, the silver price rises (silver flowing into the minted gold
lake) and the gold pricefallsto the samelevel. The quantity units haveto be chosen properly: the
silver unit being 16 times heavier than the gold unit. Before the connection of the lakes, one ounce
of gold had been 32 ounces of silver. But under bimetallism it takes only 16 ounces of silver to
equal 1 ounce of gold. Every debtor paysin silver, i.e. the cheap money silver drives out the dear
money and gold. Thesilver pricerisesand that of minted gold fallsuntil they reach the samelevel
as shown in Fig 4b.

The shapesof the cisternsmust be such aswill makethedistance of theliquid surface below 00 de-
creasewith anincreaseintheliquid, in exactly the sameway asthe purchasing power of the metal
decreases with an increase in its quantity.

Fisher develops hisidea further by means of four figures similar to Fig. 4.

No. 5showing only two lakes, the gold bullion and the minted gold lake, dealt with at the begin-
ning of the Story,

No. 6: Fig. 4 above, where the silver drives out al the minted gold,

No. 7: where there is not enough silver to drive out all the minted gold,

No. 8: wherethe canal to silver bullionisinterrupted but minted silver remainsfrom beforethein-
terruption.

Fisher usestheratio 1:16 for thevaluesof silver tothat of gold. Waser (1778:35) wrotethat in early
timesit was 1:13 corresponding to the sun and moon circle (mystical identification of gold = sun
and silver = moon). In the luxurious Rome it was 1:15. Under Nero it was 1:16.088. In Waser's
timeitwasagain 1:15. Waser concludesfrom historical datathat thericher and more extravagant a
nation is, the higher isitsvalueratio for silver to gold. The present ratio is 1:60...
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Short Stories on Wedth

Irving Fisher

VIII. The Purchasing Power of

1 1 1 1

WE have now seen what money isandisnot, and, how closely deposit currency isrelated to actual
money. Wehaveal so seenthat the dollar—whichistheunit of our money and deposit currency—is
23.22 grains of pure gold.

But we are not really very well acquainted with money until we know more about its purchas-
ing power. Inthisshort story the meaning of the* purchasing power of adollar”—in other words“ a
dollar’ s worth”—uwill be explained.

Sincemoney issimply to buy thingswith, at bottom adollar, or aunit of money, isnot so much
what adollar weighsaswhat adollar will buy. Wedon’t really carevery much whether adollarisa
twentieth of an ounce of gold—asit isvery nearly—or atenth, or afortieth of an ounce. What we
really do care about is how much food, clothing, shelter and other goods a dollar will buy.

When adollar will not buy very much—"will not go very far"—we complain of a“high cost-
of-living.” Thehigher the* cost-of-living,” or the* general level of prices,” or the* scale of prices,”
the lower isthe dollar’ sworth.

Thescaleof pricestoday ison the average about doublethat of 1899, or, putting it the other way
around, the dollar of today is worth half the dollar of 1899.

Thedollar of today isworth about two-thirds of the “ pre-war dollar” of 1913; or, putting it the
other way around, the present scale of pricesisabout three halves of the 1913 prices. In still other
words, pricestoday average fifty per cent higher than in 1913.

But what do we mean by “average?’ Can wetell precisely therise and fall of the dollar—i.e.,
the fall and rise of the price level? |s the highness of the high cost of living capable of measure-
ment?

Index Number

Yes; by meansof an“index number .” Of course, if all pricesroseor fell in exactly thesameratio, if
for instance, the price of everything were today just about double what it wasin 1899, there could
be no doubt that the dollar today would be just half that of 1899.

But if coffee has more than doubled in price while steel haslessthan doubled and if, likewise,
hundreds of other articles have dispersed widely in their price changes since 1899, we must strike
some sort of an average.

There are variousways of doing this, but all the good ways—those worth considering—agree
closely with each other.

Oneof the best waysisthis: Imagineagreat ship, asort of Noah’s Ark, with acargo consisting
not of every kind of animal but of every kind of commodity. And imagine that the amount of each
commodity in the cargo corresponds to the amount of that commaodity actually marketed in the
United States in a certain representative year.

Thisimaginary fixed cargo, or bill of goods, taken as awhole, isworth different amounts of
money at different times, asthe pricesof thevariouscommoditiesin the cargo change. Thevalue of
thisimaginary cargo in 1926 relatively to itsvaluein 1913 istheindex number. Thus, if itsvalue
was 100 billion dollars in 1913 and its value today is 150 billion dollars we call 150 the index
number for 1926 relatively to 1913 taken as 100. The 100 billionth part of thisrepresentative cargo
of al goods cost $1.00 in 1913 and $1.50 in 1926.

My own weekly index number published in the newspapers each Monday is of this “cargo”
kind. It supposesthe cargo to contain two hundred and two varietiesof commaoditiesin the propor-
1) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 81, No. 3, September 1926, pp. 211-
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tionsin which, according to the census, these commaodities actually enter into our country’ strade,
e.g., four billion pounds of raw cotton, one hundred and thirty million hundredweights of live beef
steers, four hundred million barrels of crude petroleum, three hundred million tons of bituminous
coal, seven hundred million bushels of wheat, one billion dozen eggs, one billion gallons of gaso-
line, one hundred million pounds of cheese, etc. Such ahuge cargo of two hundred and two varie-
ties of goods s very representative of our annual commerce.

My index number is published in two ways, (1) so asto expressthe pricelevel and (2) so asto
expressitsreciprocal, the purchasing power of adollar. For instance, last week (the week ending
August 6, 1926) theindex number of the pricelevel was147.7 and the purchasing power of thedol-
lar was67.7 pre-war cents. That is, the dollar last week would buy, onthe average, what 67.7 cents
would buy in 1913.

By means of index numbers we may trace the changes in the purchasing power of the dollar.
Thusin 1860, beforethe Civil War, thedollar wasworth about what it wasin 1913 beforethe World
War. So we may call thisdollar the “ pre-war dollar” whichever war is meant. By 1865, however,
the greenback inflation reduced the purchasing power of the dollar to 40 pre-war cents. Thenitin-
creased in value for ageneration until in 1896 it was worth 152 pre-war cents, the highest it ever
reached.

Thelucky possessor of a100 dollar bill in those days could buy nearly four timesas much with
it asin 1865—or asin 1920 (for then, too, the dollar reached 40 pre-war cents). Continuing to fluc-
tuate, its purchasing power had risen by January, 1922; to 72 pre-war cents, whileby April, 1923, it
had sunk againto59.9. By June, 1924, it hadrisent0 69.9, fallingto 61.5in February, 1925. Inearly
August of thisyear itis67.7, asjust stated.

Evidently our dollar, while never asunstabl e asthe German mark, and today much more stable
thaninwar time, isnevertheless, far fromareally stable standard of value. Whenweremember that
every other unitincommerce, such astheyard, pound, kilowatt, haslong since been standardized it
isremarkablethat westill haveastone-agedollar, adollar with afixed amount of goldinit but not a
fixed amount of purchasing power.

The next story will tell the causes that raise or lower the purchasing power of the dollar.

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

IN thelast story wasdescribed what ismeant by the purchasing power of thedollar. Inthisweshall
see what forces fix that purchasing power.

Thereader will noticethat thisisthefirst timein thisseriesof articlesthat causeshavebeendis-
cussed. All of the preceding eight stories have been confined to describing the economic worldin
whichwelive. Weare now ready to explain how it operates. In other words, thusfar we have stud-
ied, so to speak, economic anatomy; but now we are to study economic physiology.

Asweknow, the purchasing power of the dollar issimply the pricelevel upside down. Asone
goes up the other goes down in the same proportion. So, in explaining the purchasing power of the
dollar, we are explaining the general level, or scale, of prices.

Now itismuch simpler to explain thisgeneral level of pricesthanto explain any oneprice, sur-
prising as this may sound. Thefirst step is understanding why wheat is worth, say, two dollars a
bushel, isto explain why the dollar isworth what it is.

The purchasing power of the dollar, or the general level of prices, is explained chiefly by the
“equation of exchange” —thefact that money and goods are alwaysbalanced against each other.

If you buy ten pounds of sugar at nine centsapound, of course what you pay isthe ten pounds
multiplied by the nine cents per pound, or ninety cents. Y ou pay 90 cents = 10 Ibs. x 9 cents.

Every other purchase may be expressed in the same way. The money spent is always equal to
the amount bought multiplied by the price. We might write thousands of such equations. Besides
the onefor sugar, arethose for wheat, steel, cloth and so on, onefor every purchasein the country.
But we can combine them all into one. The total number of dollars exchanged for goods in, say,
1926, is equal to the total amount of goods exchanged, each multiplied by its price.

The “Equation of Exchange”
Infigures, the money side, or left hand side, of thisequation might be, say $100,000,000,000. The

2) Brotherhood of Locomotive Firemen and Enginemen’ s Magazine, Vol. 81, No. 4, October 1926, pp. 297-299.
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other, or goods side, or right hand side, however, consists not of one figure but of thousands of
separate items—for sugar, whest, stedl, etc., etc.

But these thousands of items can be combined by adding all the amounts bought (say twenty
billion units) and multiplying this by the average price per unit (say $5 per unit).

We shall then have, as the combined “equation of exchange,” $100,000,000,000, is equal to
20,000,000,000 units multiplied by $5 per unit.

Thisequationislikethefirst equation (that for sugar) except that the price, $5, isnow not the
priceof sugar nor of any other one commodity but an averageof all prices, and theamount istheto-
tal number of unitsin all the trade of the country.

Of coursethese unitsare amiscellaneous | ot—pounds of sugar, tons of coal, bushels of wheat,
quartsof milk, yardsof cloth, acresof land, etc., and the number of unitsand average price per unit
would bedifferent if we measured say, sugar intonsinstead of pounds, or coal in poundsinstead of
tons, etc., etc. Wemay select any setsof such unitswewish, hut agood way isto select unitshaving
nearly the samevalue. Asthevaluesare constantly changing, acertainyear, say 1913, may becho-
sen and the unit of each commaodity taken so asto be about adollar’ sworth at that time. Thusthe
unit for sugar might be fifteen pounds instead of one pound.

Inthisway theright hand side of the equation has become the sum of all amounts of goods ex-
changed (or the volume of trade) multiplied by the general level, or scale of prices (or the index
number of prices).

Velocity of Circulation

Having reduced the right hand side to two factors—trade and price index, we shall next, for con-
venience, change theleft hand side. Theleft hand side gives $100,000,000,000 asthe total sum of
dollarsspent or exchanged during the year. This$100,000,000,000ismuch morethanthetotal cur-
rency in existence because each dollar is spent several timesin ayear.

The average number of timesthetotal currency is spent, or turned over, in ayear iscalled the
velocity of circulation. It may be, say, forty timesayear. Then thetotal number of dollars spent will
be the number of dollarsin circulation (say $2,500,000,000) multiplied by the average velocity of
circulation (say forty) which makes up the $100,000,000,000 or total spent.

So we have as our eguation of exchange, initsfinal form: $2,500,000,000 in circulation multi-
plied by forty times ayear is equal to 20,000,000,000 units multiplied by $5 per unit.

Or, ingeneral terms, currency in circulation multiplied by itsvelocity of circulation isequal to
the volume of trade multiplied by theindex number or pricelevel. Thisisthe most important prin-
ciple fixing the price level.

To illustrate, if the currency should be doubled in quantity—"inflated" (becoming say
$5,000,000,000) whilethevel ocity should remain unchanged (say at forty) and thevolumeof trade
should also remain unchanged (20,000,000,000 units). the price index would have to double (to
$10 per unit). Of course, in actual fact, the velocity does not stay constant nor do any other ele-
mentsin the equation. They areall constantly changing, but yet in such away asto keep the equa-
tion true.

Trade Fluctuates Greatly

Thevelocity of circulation changesthe least and slowest. It islargely fixed by the convenience of
the people. Some peoplefind it convenient to keep in their pockets, or in the banks, agreat deal of
ready cash in proportion to their annual expenditures and turn it over slowly; others like to get
along with very littleand turnit over rapidly. In acity, money circulatesfaster than in the country,
andinalargecity faster thanin asmall one. It isalso truethat the vel ocity of circulation fluctuates
up and down with the short time fluctuations of the volume of trade. In thelong run, however, the
velocity changes slowly, tending gradually to increase.

The other two factors, trade and currency, fluctuate far more. Trade tends to increase. If cur-
rency would keep pace steadily the price index would keep steady. But currency is sometimesin-
flated out of all proportion to trade and sometimes deflated.

Why Prices Are High in France

Practically then, itisthe currency which isthe most variable and unruly factor. Itsinflation and de-
flation raise or lower prices far more often and more sharply than any variation in the velocity of

32 IFC Bulletin 3— November 1998



FISHER'S SHORT STORIES

circulation or eveninthevolume of trade. |n other words, the master key to the pricelevel isthein-
flation or deflation of the currency. Thegreat reason why pricesrose millions of timesin Germany
after the war, was theinflation of paper money (although at the same time velocity of circulation
increased and the volume of trade decreased); and the great reason why pricesin Germany today
have snapped back isthat the over plentiful paper marks were abolished and their place taken by
thescarcer gold marks. Inthe sameway the great reasonwhy pricestoday arehighin Franceand It-
aly and the franc and lira are worth so little is inflation. The great reason why the price level in
Americais50 per cent abovethe pre-war level isthat there are moredollarsof currency incircula-
tion both in the form of money in peopl€ s pockets and tills and in the form of deposits subject to
check in the banks.

Inshort, currency—that ismoney and deposits—isalittlelike any other goodsinthat whenitis
scarceit isdear and when it is abundant it is cheap.

The chief conclusionisthat inflation, increasing the number of dollarsin circulation relatively
tothevolumeof tradeto be donewith thosedollars, tendsto raise pricesin general while deflation,
or decreasing the number of dollarsin circulationrelatively to the volume of tradeto be donetends
to lower prices.

X. How Inflation and Deflation Work™

WE have seen that pricesrise and fall asthe quantities of currency rise and fall, and that thisis so
whether the currency used is gold or paper money or checks against bank deposits. But to know a
thingissoandto seehow itisso aretwo different things. Y ou may know that the enginein asteam-
boat makesthe boat go, but that does not tell you how it doesit. Let usnow, asthe child says, “ see
thewheelsgo round.” Let usissue alot of extracurrency and see what action it takesto make you
pay more for, let us say, your groceries.

The answer is that more money in tills and pockets means more lavish spending. People are
willing to pay morefor goods, because they have more money with which to pay. To makethe pic-
turevivid, let usimagine afinancial SantaClaus. Let us supposethat, before hisvisit, the average
amount of money inactual “circulation” inthe United Statesisabout $40 per capita. On Christmas
Day Santa Clausdoublesthisamount. Eachindividual person, firm and bank suddenly hason hand
twice as much as before.

Now, whilethe amount carried by any oneindividual necessarily fluctuates because of his ex-
penditures and receipts, in alarge group of people the average amount carried usually fluctuates
but little. If, then, an addition to thetotal circulation is suddenly made so large asto put forty extra
dollars per capita in the pockets of the people, everybody suddenly feels flush. Everybody sud-
denly becomesabit recklessin hisspending. Of course, if everybody should hoard the extramoney
instockingsor insafesor bury itintheearth or dropitintothe sea, it would have no effect on prices.
But, what they actually doisto makeuseof it either by expending it for goods, or by depositingitin
banks and the banks will expend it. Moreover, this extra spending will mostly be done in afew
days.

Suppose, asis probably the truth, that the average individual ordinarily expends or turns over
his original $40 in about two weeks. Thisis about three dollars aday, or over $300,000,000 a day
for the entire country of over 100,000,000 people.

“How Far Will Prices Rise?”

If then, within five days after his Christmas present the average person should expend the addi-
tional $40, which spread over five dayswould be at therate of eight dollarsaday, the result would
be an extra $800,000,000 per day for the nation. Such asudden brisknessin trade would astonish
and delight the shopkeepers, They would promptly raise their prices. Indeed if they didn’t their
stocks of goods in many cases, would be entirely depleted in afew days.

Atfirst sight, it might seem that it would, according to this supposition, only requirefive days
for every oneto get rid of hisextra$40, so that theflurry in priceswould be only temporary. Such

3) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 81, No. 5, November 1926, pp. 406-407.
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reasoning, however, is wrong; when the extra money is spent, society as awholeis not rid of it.
What about the shopkeeper? The shopkeeper first had his till-money doubled—Dby Santa Claus.
Then hereceived the extracash of hiscustomers. So that he, even morethan the average man, will
seek to make some use of the surplus. Hewill spendit for pleasureor invest itingoodsfor hisbusi-
ness, or deposit itin hisbank. In either caseit keepson being spent. 1t keepson going along to some
other person. It does not disappear when it is spent thefirst time. The average person still has $40
more money than before to buy goods with; but nobody has more goods to sell. The effects on
priceswill beupward, and thiseffect will go on until priceshavereached asufficiently highlevel to
stop the process.

How far will pricesrise? Unless some other cause enters, they will exactly double. For aslong
aspricesfail to double, the surplusesand thetendency to spend themwill continueto exist. Theav-
erage man will still think $80 too big to carry as an average cash balance. Individuals; tradesmen
and bankers will all be trying to make use of their surplus, and their efforts to do so must tend to
raise prices. Only when prices have reached doubletheir original level will the $80 ceaseto bere-
garded by its possessors as excessive. At that time, since $80 will then buy only what $40 bought
before, the $80 will no longer seem too much to carry for an average balance. It was the competi-
tion of buyers that doubled the prices.

Peoplewould find on the average their wages or incomes doubled likewise. Someincomes, to
be sure, 1ag behind but others more than doubl e, so the averageisdouble. Thus, if formerly theav-
erage man was accustomed to expend $1,000 a year and to carry an average balance of $40, he
would now expend $2,000 and carry an average balance of $80. This$80 isnow exactly the same
part of $2,000 that the former $40 was of $1,000. It is atwo weeks' supply.

The Effect of Discovery of Gold Mines

This imaginary example represents roughly what happens when new gold is discovered. Gold
mines are sometimes the Santa Claus, although they don't treat us all alike. The mine owners get
the extracash, by carrying gold to the mint and getting coin. They then find themselvesin posses-
sion of money far beyond what isneeded for their pockets. Suppose one of these men getsfrom the
mint athousand gold dollarswhile, for pocket money, $50 is sufficient; heisalmost suretogetrid
speedily of at least $950 by spending it for enjoyables, investing it in durables, or depositing it in
the bank, and the bank expendsit.

Thefirst effect isfelt intheimmediate neighborhood of themine. It wasthusthat pricesrosein
the mining camps of California, seventy-five years ago, and in Colorado and the Klondike,
twenty-five years ago. But thislocal rise of prices soon communicated itself to other prices. The
pricelevel in onelocality cannot greatly exceed that in aneighboring locality without causing an
export of money fromtheflushlocality totheslack locality; for buyerswill rushtheir money tothe
place where prices are low, and at once raise them. Thus, new money gradually findsitsway into
circulation throughout the world, raising prices as fast asit can flow from place to place.

In Europe, during the recent paper money inflation, we had another example, even more like
Santa Claus. The governments which could not pay their bills in any other way simply printed
more paper money and paid with that. Instantly the peoplewho got thisnewly created money used
it to purchase goods and those who sold them the goods, then took their turn at spending the extra
money.

Process Quiet and Pervasive

So anincrease of money causesarising tideof prices. Thisprocessisso quiet and pervasivethat to
most people it seems to come from nowhere in particular and from everywhere in general. The
price of butter at the corner grocery islifted and nobody knowsjust why, just asafisherman’ s beat
islifted by the tides of the sea without his knowing that the moon did it.

And it is harder to trace the cause, just because each of us sees only what his dealer sees. The
grocer thinks he rai ses prices because the wholesaler does; the wholesaler blames the jobber, the
jobber blamesthefactory, and so on. Asamatter of fact, each retailer chargesmore, partly because
his customersare flush, but partly and mainly because he hasto pay more; the wholesaler charged
more partly because hiscustomers, theretailers, wereflush and partly because he had to pay more;
and so on. When you get thewhole picturein all itsstagesit isall because the world asawholeis
flush in money. It is nobody’ s fault. It is the fault of money.

So the process by which inflation raises pricesis misunderstood because, at any onestage, itis
amost invisible.
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That inflation raises pricesis perhapsthe most important principlein economics. Onepractical
consequence of it is evident. The world cannot get rich by inflation. Inflation will tend to raise
wages but at the very sametimeit will raise the cost of living; so that higher money wages do not
usually mean higher real wages. If any Santa Claus or any government should makesusall apres-
ent of $40, the average man would be no better off.

Needless to say, the Santa Claus case just described is highly imaginary. In actual practice,
things are not so simple, because of the existence of debts. Debtsarefixedintermsof dollars. Un-
like prices they cannot change. But, that is another story.

XI. The Howing Stream of Money and Goods™

IN the last short story we saw how inflation and deflation work. They raise and lower the cost of
living—in other words, lower and raise the purchasing power of money.

But, if we want to get afull picture of all the causes which influence the purchasing power of
money, we must not forget the other factors in the “equation of exchange.”

Althoughthechief causefor theupsand downsof pricesisusually tobefoundinthequantity of
currency, neverthel ess, sometimes the velocity of circulation and sometimes the volume of trade
are also causes.

Butitisacuriousfact, recently shown by Mr. Carl Snyder of the Federal Reserve Bank of New
York, that the ordinary month to month fluctuations in these two causes—velocity and trade
—largely offset each other. Thetwo go up together and go downtogether. That is, when money cir-
culatesfast goodscirculatefastintrade, and when one of thesetwo slowsup the other doestoo.

We know that, other things equal, every increase of velocity would raise prices and every de-
crease would lower them. We also know that, other things equal, every increase in the volume of
trade would lower prices and every decrease raise them. That is, any change in trade influences
prices in exactly the opposite way to that of the same change in velocity.

Constant Change

But other things never do remain the same. It is because velocity and trade thus both increase to-
gether or both decreasetogether, and because their influenceson pricesare opposite, that whatever
effect on the price level either would otherwise haveis almost entirely offset by the almost equal
and opposite effect of the oscillations of the other. So these short time, or month to month, fluctua-
tions of trade and of the vel ocity of money may be amost left out of account. But we still have left
the long time, or year to year changes in these two causes.

Theselong timechangesinvelocity arenot very great. Vel ocity tends, inthelong run, toremain
fairly constant. Althoughitisconstantly fluctuating up and down likethewaves of the sea, it keeps
afairly constant level, just as the sea does.

The average man keeps his average dollar about two weeks. That is, the average time between
receiving adollar and spending it is about two weeks. Some dollars, of course, are spent within an
hour after they arereceived. But somedollarsare kept in pocketsor stockingsfor years. The aver-
agedollar tarries about afortnight with each person beforeit goesonitsway circulating from per-
son to person.

Trend of Volume of Trade

Anaveragestay of twoweeksmeansthat theaveragedollar visitsabout twenty-five pocketsor tills
inayear. Ittravelsfaster intimes of prosperity and slower intimesof depression; it travel sfaster in
the city and slower in the country. But the two weeks' average is maintained approximately. The
reasonisthat theaverage manfindsit wasteful to keep much money idlemonthsat atime; whileon
the other hand, it would be aphysical impossibility to spend every dollar within aday afteritisre-
ceived. Asamatter of conveniencethen, thevel ocity seldomwandersfar fromforty or fifty timesa
year, but it does fluctuate.

4) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 81, No. 6, December 1926, pp. 502-503.
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Sofar asit doestend to changeat all inthelong run, it tendsslowly toincrease, but not asfast as
the other cause.

Asadready stated in the ninth short story, the volume of trade generally tends continually toin-
crease with the increase of population and the progress of invention and civilization. This steady
growth of trade tendsto lower the level of prices whenever the quantity of currency failsto keep
pace with the expansion of trade. Such afall of prices, due to trade expanding without a corre-
sponding expansion of currency, occurred after the Civil War, and it may occur afew yearsfrom
now after the World War, athough the first few years after that war showed an opposite price
movement.

We seg, then, that the price level is chiefly affected by just two influences: the long time
changesin thevolume of trade, and the changesin the quantity of currency. Thevolume of tradeis
usually tending steadily to drag prices down, while the quantity of currency is usually tending to
boost them, but sometimes tending the other way. It is the only big unsteady influence.

When the gold minesof Californiawere opened seventy-fiveyearsago, theworld wasflooded
with gold and thisinflation raised prices. When in 1896 the new cyanide process again flooded the
world with gold, pricesrose again. When in the Civil War Uncle Sam paid hisbillsby printing the
paper “greenbacks” pricesroseagain. When during the World War the samething wasdonein Ger-
many, Russia, Austria, Italy, France, and many other countries, prices soared thousands, millions,
and, in the case of Germany, billions of times. Inflation of the currency may come from gold dis-
coveriesand processes, fromincreased bank credit (aswhen the Federal Reserve System camein),
from paper money issuesin war time, and from other causes.

In anut shell, the price level rises when currency increases faster than trade, and falls when
trade increases faster than currency.

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

IN thelast articlewe saw that the* purchasing power of thedollar” dependson thesethreethings:
- The velocity of circulation of the dollars,

- The volume of trade,

- The number of dollars of currency in circulation.

In general wemay forget thefirst—vel ocity of circulation. The other two are usually running a
racewith each other. If currency outrunstrade, pricesrise (thedollar falls). If currency lagsbehind
trade, pricesfall (the dollar rises).

We saw that the dollar depends on the three influences just mentioned according to the “ equa-
tion of exchange.” But these three factors are themselves influenced by many other things. What
are these other things which influence these three factors?

First, what things changethevel ocity of circulation? Well, for onething, thecloser menliveto-
gether, the faster their money circulates. In the whole country, the average speed is fifty times a
year. In SantaBarbarait islessthan once ayear; in New Y ork City it isabout seventy-fivetimesa
year. Againit makesadifference whether wages are paid monthly or weekly, when wagesare paid
weekly, money moves a little faster than when wages are paid monthly. Second, what things
change the volume of trade? Well, division of labor, for onething; and inventions, scientific man-
agement, freetrade, cheap transportation, the growing closer together of popul ation, businesscon-
fidence, and the steady increase in the number of different kinds of articleswe want—all thesein-
crease the volume of trade.

Third, what things change the quantity of currency? New methods of banking, issues of paper
money or credit currency of variouskindsby ahard pressed government (say at war, and unableor
unwillingto pay itshillsby taxes), new gold mines, new methodsof extracting gold fromtheore.

Thisbringsustothe“gold bullion” market. By gold bullion | meanall gold that hasbeen mined
but not coined, nor manufactured into gold watches, picture frames, tooth fillings, or other prod-

5) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 82, No. 1, January 1927, pp. 18-19.

36 IFC Bulletin 3— November 1998



FISHER'S SHORT STORIES

ucts. So long asthegoldisraw, i.e., not coined, nor manufactured, it isin the bullion market. It is
then like any other raw material such as copper or iron.

The Gold Bullion Market

| want to call especia attentionto thisbullion market, not becauseit isespecially important but be-
causeitsinfluence onthedollar isespecially misunderstood by so many people. You see, thereare
these two great masses of gold—coined and uncoined, and some peopl e think only of the quantity
of currency asaffecting the dollar’ spurchasing power, or the price-level, while other think only of
the bullion market. As amatter of fact, both must be considered, and there is no inconsistency in
admitting that each has an influence on the dollar’ s worth.

Bullion gold may become coined any minute and coined gold may become uncoined again by
melting it down. So | will ask you to think of two lakes. Oneis made of currency, including coined
gold, paper money, bank credit, and the rest. The other is the bullion lake. Between these lakes
thereisaconnecting canal. A law of Congress saysthat any onewho hasgold can takeit to Uncle
Sam’smint and haveit coined. If he does, hewill get out of each ounce twenty and two-thirdsdol-
lars. That is becausethe law fixesthe dollar at such aweight. Well, then: since every ouncein the
bullion lake can be coined into 20 2/3 dollars, the price of that ounceinthe currency lakewill be 20
2/3 dollars. The price of the gold in both lakes will bethe same. That is, ajeweler or adentist will
giveexactly $20.67 for anounce. Itistruethat hiscustomershaveto pay him more, simply because
he pays for the workmanship that is added to the gold. He doesn’'t pay more for the gold itself.
These two lakes will stay at the same level.

Price Levels

“Ah, but,” you say, “ supposing fashion changes, so that somekind of jewelry becomesvery popu-
lar—afad, or ‘al therage.” Will not the jewelersfall over each other to buy gold, and will they not
bewillingto pay morethan $20.67 to get an ounce?’ Yes, for about fiveminutes. But then the canal
getsbusy. For assoon asyou know you can take your currency-lakegoldtothebullion-lakeand get
ajeweler to pay you even asingle cent more than $20.67 for each ounce, youwill hurry todoit, un-
til thereis such an abundance in the bullion lake that jewel ers can get all they want for $20.67 an
ounce. So the two price levels come even, almost as soon as fashion disturbs them.

Andit Worksbothways. If jewel ry becomes unfashionable, sothat jewelerswon't pay asmuch
as$20.67, peoplewill immediately rushtheraw gold fromthe bullion laketothemint, sothatinal-
most no time, jewel erswill haveto pay $20.67 to get eventhelittlegold they still want. Practically
then, thegoldin either lakeisalwaysworth $20.67 an ounce. Thelevel, the samein both | akes, de-
pends on the amount of gold in both.

A century ago, most of the gold was in the bullion lake. Now most of it is in the currency
lake—4%2 hillion dollarsin the United States alone, or nearly half the world’s stock of monetary
gold. (Besidesthisthe currency lakeis, of course, swollen by many other sorts of currency besides
gold, especially bank deposits.)

Another question: What about “ bi-metalism”? That is, what happenswhen you cantake either
goldor silver tothemint and get it coined! Yon cannot do that now, but onceit could be done, espe-
cially in France between 1803 and 1873. Bryan proposed in 1896 that we in the United States
should go back to bi-metalism, by alaw for the free coinage of silver aswell as gold. This law
would say that you could get at the mint 20.67 dollarsingold or silver, either for one ounce of gold
or for 16 ounces of silver.

“Cheap Silver”

Herewe must imaginethreelakes, asfollows: First, the same old currency |ake, then the gold bul-
lion lake, then the silver bullion lake. From each of the bullion lakes, acanal |eadsto the currency
lake. Now if, in 1896, one ounce of gold had been about asvaluable as 16 ounces of silver, al three
lakeswould, for atimeat least, stay the same. But silver was so common in the market that it actu-
ally took about 32 ounces of silver to equal one ounce of gold. Yet, in the currency lake, every
debtor wasto beallowed to pay off asmuch debt with 16 ouncesof silver aswith one ounce of gold.
Had thelaw passed, instantly silver would haverushedinto the currency lake, till thedollar’'sworth
would have been cheapened. Any one who had an ounce of gold or $20.67 would rush it into the
bullion market where he could get about 32 ounces of silver dollars 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 together
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over $40 to pay his debts with instead of the $20.67 with which he started,

Gresham’s Law

Sowhen cheap silver thusrushesintothe currency lake, it pushesthe dearer gold out. The purchas-
ing power of money then gets lower. Prices get higher. Thisis called Gresham’s law—that cheap
money drives out dear money.

When this very thing began to happen in Francein 1873, the French Government filled up the
canal between the silver bullion lake and the currency lake. That is, it repealed the law permitting
free coinage of silver.

Itishard to keep two metalsin circulation if both arefreely coined. So now-a-daysonly oneis
freely coined, and all others—silver, nickel, copper—are coined only at the discretion of the gov-
ernment.

Wemay endthisshort story by trying toimagineagreat moving picture of how “the equation of
exchange” works—the buying and selling constantly going on in the United States. In such apic-
turewe see, every year, several hundred billion of dollarsworth of goods changing hands. Most of
them actually move from place to place, across the counter, through the parcel post, on the rail-
ways, and, on motor trucks through the streets. Some of it, especially real estate, does not change
place but only changes ownership.

Flow of Currency

This mighty stream of transfers of ownership includes such concrete wealth as lands, buildings,
furniture, machinery, tools, raw materials, and finished products in thousands of varieties. It in-
cludes such abstract services as human work, or “labor,” of various kinds, services of transporta-
tion, telephone and tel egraph service, and numerous other services of men, or things, or both. Itin-
cludes such property rights as stocks, bonds, mortgages, short term notes, bills of exchange,
checks, bank notes, and other money.

Theoretically any part of thisvast miscellaneous assortment of goods could be exchanged for
any other. Infact, in small quantities, hundreds of different sortsof thingsare bartered against each
other. But practically, only the last three items, checks (representing bank deposits), bank notes,
and other money—in short, what we have called currency—are exchanged against all the rest.

So our moving picture reveals two opposite streams, severa hundred billion dollars of cur-
rency being paid annually from buyersto sellersand the equivalent in goods of all other sortsbeing
transferredin exchangefrom sellersto buyers. Thisvast doublestreamisthefirst big picture of our
economic machinein action. It isasimportant in the economic life of society asthe circulation of
the blood in our bodies.

Anditisthisflow of currency against goodswhich fixesthereal value of thedollar. When this
value changes very much, in either direction, great harm is done, especially to laboring men. But
the story of that harm comes considerably later.
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