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EDITORIAL
I

Thel Sl Sessionisdrawing closer. A letter from the Chairman and the Secretary of thelrving Fisher
Committee (printed overleaf) gives some useful information about the event and invites central
bank stetisticians to participate.

Thisissueof the |FC Bulletin focuses on the Helsinki M eeting by already publicising the papers—
either in full or in shortened form —that arrived in time. The remaining papers will follow in the
nextissue. A number of abstractsappeared already in numbers2 and 3 of the Bulletin. The authors
of these abstracts are welcome to submit their comprehensive papers for publication.

Dr. Arthur Vogt received a book
with Fisher’'s bookplate from
MarthaMarbo, thewidow of Hans
Cohrssen (Cohrssen was Fisher's

EX-LIBRIS

=~ ITA S, main collaborator from 1932 to

Q_f-" C:;_ 1942, cf. Cohrssen, H., 1939,
‘%’ - Working for Irving Fisher, Cato
0 { A Journal, 10, 825-833), and put this

.| bookplate at our disposal. We in-
> tend to adopt it as the emblem of
A the Irving Fisher Committee and

. to use it on the front page of the
IFC Bulletin. The bookplate de-
rives its inspiration from Greek
and Egyptian mythology. Itsmain
object is a swimming dolphin, an
animal consideredinantiquity asa
friend of man, bringing victims of
shipwreck ashore onitsback. The
delphin on the bookplate is

C

flanked by two representations of
adjed, apillar-shaped amulet, in-
dicating the vertebral column of

Osiris. It symbolizesstability. The
djed became more widely known
after several splendid specimen of
the amulet were found in the the
treasure of Tutankhamen. It is
therefore likely that the bookplate
wasdesignedinthe period follow-
ing thediscovery, in 1922, of thispharaoh’ sburial chambers. The bookplate furthermore displays
the Latin words for Truth, Health, Calm and Useful ness, terms which characterise Fisher’s ever-
lasting action in support of the common good. The significance of the vignette near the bottom of
oneof thedjed-pillars isobscure. Itisnot known whether Fisher had the bookplate designed him-
self or whether he had chosen it from existing models.

IRVING
FISHER
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IRVING FISHER COMMITTEE

- IRVING FISHER COMMITTEE ON
| CENTRAL-BANK STATISTICS

s

Dear Colleague, May 1999

Thisissue of the [FC Bulletin isthelast one before the 52nd I Sl Session,
which will take place from 10 to 18 August in Helsinki. Within the framework of this
conference, the Irving Fisher Committee will present a full-fledged programme.

Inthefirst place, therewill besessionsfor invited papersand for contributed papers:

- Invited Papers Session No. 73: “ Globalisation of Markets and Cross-Border Hold-
ings of Financial Assets’, with contributions from the Bank of England, Banco de
Esparia, the Bank of Japan and the International Monetary Fund.

- Contributed Papers Session No. 43: “ Globalisation of Markets and Cross-Border
Holdings of Financial Assets’, with contributions from De Nederlandsche Bank,
Central Bank of Nigeria, National Bank of Belgium, Ufficio Italiano dei Cambi and
Bank of Finland.

- Contributed Papers Session No. 42, “ The central banks' function in the field of sta-
tistics”, with contributions from Oesterreichische Nationalbank, Central Bank of
Barbados, National Bank of Belgium, Bank of Botswana, Czech National Bank,
Banque de France, Bank Markazi Iran, Bank of Lithuania, Bank of Mauritius, Cen-
tral Bank of Nigeria, National Bank of Poland, Bangque Nationale du Rwanda, Na-
tional Bank of Slovakia and Banco de Espafia.

Papersfor these sessions, received before the copy deadline, can be found in the pres-
ent issue of the Bulletin, either in ashort or in acomprehensiveversion. Theremaining
papers will be published in the next issue.

In addition to the scientific sessions, the IFC will have an administrative meeting on

Thursday, 12 August, 5.30 p.m., with the following agenda:

- €election of anew chairman;

- discussion on the IFC’ s operation and strategy;

- preparation of the IS| Session in 2001;

- option for a closer contact with the International Association for Official Statistics
(IAQS), one of 1SI’ s five societies.

During the conference, the IFC will organise, in co-operation withthe |AOS, asession
on “How to measure deregulation”.

Anybody participating within the framework of the|FC, isallowed to attend any other
session of the S| conference.

Inview of thelength of the conference, the | FC Secretariat hasseento aclustering of all
IFC activitiesin thefirst few days (11-14 August). This should makeit possibleto you
to participate in all items of our programme.
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EDITORIAL

Dear Colleague, after apreliminary period, which started four yearsagoin Beijing, and
theinitial meeting in Istanbul two years ago, the IFC is entering adecisive stage. Has
the IFC auseful roleto play? Itsviability can only be demonstrated by your active in-
terest in its objective, by your attendance of its meetings and by your preparedness to
submit papersto its sessions and articles to its Bulletin.

Inour administrative meeting in I stanbul, it was decided that the | FC should beaforum
inwhich central bankers could exchange practical and scientific experienceand exper-
tise on matters of common interest. It was welcomed that the IFC would try to attain
this objectivewithin theframework of theSl. Once more, wewould liketo emphasise
the uniquefacilitiesthe ISl is offering us. Central banks get an opportunity to present
their statistical achievements, which are not slight, to statisticians working in other
fields. Themultidisciplinarian character of the conference could incite central bankers
to broaden the scope of their knowledge and to take notice of how others have solved
common problems, like the impact of globalisation on statistical practices.

If you havenot yet decided to register for the Hel sinki gathering, we hopewehave con-
vinced youthat your participationisreally highly important. Weare surethat the exten-
sion of personal contactsamong central bank statisticians and between central bankers
and 1SI members will be beneficial to all parties concerned.

All practica information on participation can be found on Internet site
http://www.stat.fi/isi99 or can be retrieved from

Congrex Partner

Blue & White Conferences Oy

Sulkapolku 3, 3rd floor

PO Box 81

FIN-00371 Helsinki, Finland

Tel. : 358 9 560 7500

Fax : 358 9 560 75020

We would be glad to meet you at the conference in Helsinki.

With best regards,
B. Meganck E. Zautzik
Secretary Chairman

IFC Bulletin 4 — June 1999




ARTICLES
I

Additive and Multiplicative
Causal Analysis

A Generdisation of Index Theory

Arthur Vogt and Janos Barta

If an instance in which the phenomenon under investigation occurs and an
instanceinwhichit doesnot occur haveevery circumstancein common save
one, that one occurring only in the former, the circumstance in which alone
thetwo instancesdiffer isthe effect, on the cause, or an indispensabl e part of
the cause, of the phenomenon.

John Stuart Mill (1806-1873)

In Vogt and Barta (1997) are treated three generalisations of the index problem. In the following
one of theseis enlarged with two solutions, the ordered and the total one. A functionfwhichisin-
vestigated in the base situation 0, giving the value f (X° ), and in the observed situation 1, giving
the value f(x'). An additive causal analysis of the difference f (x*)- f(X°)is performed in sec-
tion 1 and a multiplicative causal analysis of theratio f(X* )/ f(x°)is performed in section 2.
Then follows an examplefromhealth insurance. Thefunctionfistreated asa* black box” : It may
bevery complicated, contrarytothescalar product of the price and the quantity vectorsin the con-
text of priceindices. Readersmay first read section 3.1 and seeif they solve the problemdescribed
there in the same way as the authors did in sections 1 and 2.

Therelation between theabove quotation fromMill and our theory may be described asfoll ows:

instance means the situations 0 and 1,
phenomenon means the function f and
circumstance means the “ commodity” ;.

1 Additive Causal Analysis

Let f be agiven function of n arguments X, X, ,..., X, .

These arguments have the values Xf , Xg yeees Xg

in the base situatuation and Xll, X;,..., Xﬁ
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ARTICLES

in the current situation. We want to distribute the difference

D= f (X, Xm0 Xp) = (X, X500 X)) "

on the differences D; caused by theindividual arguments x;_ Ideally, the sum of the individual ef-
fects should equal the global effect, i.e.
n

[¢]
D=a b 2)

i=1
Theauthorsstumbled upon thisproblem when theadditional expensesof several legal measuresin
social insurance had to be estimated. There are n legal measures, numbered 1,2,...,n, to beinvesti-
gated. The costs in the base situation are f(x?,xJ,...,x°) and in the current situation
f(X,%3,...,X, ), wherethe present state concerning measurei isdescribed by thevaluex? and the
state after the measure was introduced by the value xil . Formula (1) gives the simultaneous addi-
tional costsif all the measures have been introduced. These costshaveto be distributed adequately
over the individual measures. A distribution according to formula (5) does not necessarily fulfill
formula(2), which statesthat the sum of the additional costs of theindividual measuresequalsthe
total additional costs (1).

Inspired by the price index problem, we can define the Laspeyrian approach (cf. formula (1.7),
(1.18) in Vogt and Barta (1997) or (3.1) in Barta (1997)) asfollows

D2 = £ ()% e X0 X Xz X0) = T OG0 X0, X X X)L (3)
Accordingly, the Paaschian approach (cf. formula (1.8), (1.19), (3.2)) is
D7 = £ (%, X e K X X e XE) = F (X X X K XE) (4)

As a compromise between the two, we can use their mean, according to the index by Drobisch |
(1.11 in Vogt and Barta (1997) or (3.3) in Barta (1997))

] Daspeyr% + D?aasche
robischl — “~j i
Dt == — ©

Another compromise corresponds to the index by Edgeworth-Marshall (1.9) in Vogt and Barta
(1997)

DiEdgewbrth- Marshall — f()(f +Xi ’ X(2) +X; - Xi?1+xil.1 X Xi0+1+xil+l . Xr? +Xi)
2 2 2 2 2
R G e, ks Gk O
2 2 2 2 2

Formula (5) isthe mean of the differences, (6) the difference for the mean arguments. Often (6) is
not defined because the mean of the arguments does not exist. For instance, in the example of sec-
tion 3.1, a“mean” town between Bern and Genevaand amean cai sse between Artisanaand Swica
donot exist. (Theseare so-called nominal scales, not “ arithmetic” scales.) —To dothecausal analy-
sis so far one only needs 2(n+1) special values of the unknown function f.

The advantage of thefollowing solutionisthat only nvaluesof thefunction f are needed. It isused
by the Swiss Social Insurance Office.

D = 106 X X1 X Ko X0) = OG0 X1, X X X0) ()

The second advantage of thisformulaisthat formula(2) isfulfilled directly without the adapation
(9). The disadvantage of thissolutionisthat it depends on the ordering of the measureswhich may
be arbitrary. Actually, n! such solutions are possible according to the n! permutations of the argu-
ments. Thus we recommend the arithmetic mean of all these:

1 o
Di)rdered / mean - = Di)rdered (8)
n! n!
permutations
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IRVING FISHER COMMITTEE

To express the above in a general notation we consider a given permutation

(P(X ), P(X2), P(X3),---, P(X,)) Of thenfactorsx, ,X,, X3,..., X, , where p(x; ) =x; means, that
X; goes to the j-th place in this new ordering. For example if we have 3 factors the permutation
(X, , X3, % ) means that the second component moves to thefirst place, the third to the second and
the first to the third place.

In our problem of causal analysis we can interprete each permutation p as a given path from the
base situation to the end situation: the permutation expresses which factor is changed as first,
which assecond and so on. For instance (X, , X3 , %, )would mean that we begin by changing the sec-
ond factor, then the third and at last the first factor.

To compute acausal analysis of thei-th factor we are interested to the change of x; on the consid-
ered path, given by the permutation p. Therefore we need the two points on the path just beforeand
just after the change of the i-th component.

: ot 0.
Components of the first point X

— ul . — ul . . — ul .
Xotw) = Kpoa)r Kpo) = Xpox)r w0 Kot T Xoxga) o
— 0 . . — 0
Xoix) = Roox)r o 1 %px) = Kpixa)
Components of the second point X;:
— . — ul . . — .
Xooa) = Xpoa)? Xpix) = Xpg)r v Koox) = Xé(xj)’
— 0 . . — 0
Xoxia) = Xpoga)? =0 Koxa) = Xp(xy)

The variation of the i-th component on the path given by pis

DP = f(%)- (%)

To get ameasure of the variation in the i-th component, which isindependent on the chosen path,
we take the arithmetical mean on al the n! permutations p, that ison al the possible paths (these
can beconceived asthen! pathsleading form thepoint (0,0,...,0) topoint (1,1,...,1) on then-dimen-
sional unitary cube):

Di)rderedmean zix é D

I !
n permutations p

Thefollowing“total solution” may berecommended also. It dependson 2" valuesof thefunctionf.

1

otal _ ) ko ok ki ol wkie Ky ko ok ki o0 ki K

D o A T O X7 ey X X X e X ) = T O X3 e, X7 X0, X5 s X07) ()
all 2"t
combinations
kj=0or1

Even with ageneral function f and the compromise (5), formula(2) in the case n=2 isalways ful-
filled.

If the* black box” f happensto bealinear combination g_ a;%;, (2) isfulfilled even by both the cor-
ner solutions (3), (4). i=1

If thereare morethan two causes, (2) nolonger holdsgenerally. Then we proposetoincreaseor re-
duce the distribution according to (5), (7), (8) or (9) proportionally on the level of the difference

D:

ano (10)
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Additive Causal Analysisby Linear Regression

Another completely different approach to the causal analysis given by formula(8) ispossible: we
usethetheory of linear regressionto derivethe aboveresult for the case of 3 factorsinaquiteclear,
geometrical way. At theend of the section our resultswill be applied numerically to the exampl e of
the health insurance funds.

We start from the following simplified situation: let’ stake the point (0,0,0) with value f(0,0,0) as
base situation and the point (1,1,1) with valuef(1,1,1) asend situation. We al so know the val ues of
al the intermediate points, asf(1,0,0) for the point (1,0,0), f(0,1,0) for (0,1,0) and so on.

Our problem isto find the optimal 3-dimensional linear space of the form
I(x, y,w) = ax+by+cw+d (11)
passing through the two points (0,0,0,f(0,0,0)) and (1,1,1,f(1,1,1)) and possibly near to the other 6

intermediate points. Thisisatypical problem of linear regression, where the 4 parametersa, b, ¢
and d are to be found out.

First we insert the extreme pointsinto (11):

1(0,0,0)=d = f(0,0,0)

(11 =a+b+c+d= f(111) 12)
So we can rewrite (11) as

I(x, y,w) =a(x- w)+b(y- w)- w(f(111)- £(0,00))+ f(000) 13
Now we need the values on the linear space f of the 6 intermediate points:

[(L0,0)=a+ f(0,00) ; 1(0L0)=b+ f(0,0,0)
(11,0)=a+b+ f(0,00); 1(00)=-a- b+ f(LL]) (14)
[(L0) =-b+f(LL) ; 1(0LY=-a+ (L)

At thispoint beginsthe regression by minimizing the squares of the differencesbetweenthevalues
on f and the given values:

Min (a+ f(0,0,0)- f(1,0,0)?+(b+ f(0,00)- f(010)>+
+(a+b+(0,0,0)- f(110)%+(-a- b+ f(L11)- f(0,01)+ (15)
+(-b+ f(11Y)- f(LOD)*+(-a+ f(L11)- f(0,11))

Let uscall thisfunction F(a,b). The necessary condition for the Minimum of F(a,b) isthat the par-
tial derivatives give zero in that point:

}F.(Ab)=0
I A
iR (&5)=0 1o
The system of linear equations (16) yields the solutions:
17)

3 :%(- 2(0,0,0)+2f (1,0,0)- f(010)+ f (LL0)-
- £(0,00)+ f(1L01)- 2f(0L1) +2f (L11))

= %(- 2£(0,00)- f(L00)+2f(010)+ f (11,0)-
- F(001)- 2 (101) + f (011) +2f (111))

and according to (12)
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6= %(- 2§(0,0,0)- f(1L0,0)- f(010)- 2f (110)+
+2§(0,00)+ f(L0) + F(0L1) +2f (111))

Now that wefound the desired linear space, it isstraight forward to conclude, that the effects of the
3 factors are equal to the values of the 3 parameters, since
D, =1(1,0,0)- 1(0,0,0) =&
D, =1(01,0)- 1(0,0,0) =b (18)
D, =1(0,01)- 1(0,0,0)=¢

Thefirst consideration about this result is that the basic property (2) holds, i.e.

D, +D,+D, = f(111)- f(0,0,0)

Furthermore, formulas (17) also hold in the more general situation, when the arguments of the
functionl(x,y,2) arenot ontheunitary cube. (17) remainsinvariant, becausealinear transformation
of thearguments(a“ horizontal deformation™) doesn’t affect thevertical increasing of thefunction.

To show that (17) isidentical with the arithmetical mean computed in (8), we rewrite
for i=1 using formula (8):

rdered mean
o

oy = %[(f (1,0,0)- £(0,0,0))+(f(1,0,0)- f(0,00) +
+(f(110)- f(010))+(f(L11)- f(011)+ (19)
+(f(1,02)- f(0,0D)+(f(@11)- f(011)]
We can easily verify that (19) isequal to D; found in (18). The same holds also for i=2 and 3.

Finally we want to check the solutions (17) on the problem in section 3.1; in the notation used in
this section we have

f(0,00)=142; f(10,0)=156; f(010)=225; f(110)=212
f(001)=198; f(L01)=184; f(011)=295; f(11l) =278

which yields

O
1
Q>
1

-55
(20)

845

5

O

N

1
o O

1

O
1
1
~N

Comparing these results with the second table of section 3.2 we see that they areidentical, as ex-
pected.

2 Multiplicative Causal Analysis

Formulas (1) to (10) correspond to the additive distribution of the simultanous effect on the indi-

vidual causes. Often the multiplicative distribution is more significant. Then one asks not for the
amount of additional costs but for the relative rise of the costs. In that case (1) correspondsto

o F06 %)

T X, %0) 1)
Formula (21) hasto be split up in the factors P ;. Formula (2) corresponds to
o}
P=0P, 22)
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and P; givesthe relative contribution of cause number i to the total factor P. The formula corre-
sponding to (3) is

T TC I H
TR )

(23)

and that to (4),

p Paasche _ f (Xlli X;,..., Xil—l’ Xil’ Xil+l’"" Xi)

| F O X1 X, X X (24)

As for two causes the arithmetic mean (5) yields the exact simultanous effect (2), the geometric
mean yields exactly (22) even with a general function f:

1 0 1 1
P:ILZisher — /Pi-aspe}’r&spfaasche :J f(X:L’XZ) f(X:L’XZ) (25)

) (%)

0 1 1 1
’ Pgisher - lplz_aspeyresP 2Paasche :\/ f(Xl!Xz) f(Xl’Xz) (26)

F (%) 04, %)

because

isher isher f l’Xl
P = @
1 A2

Py
If f happens to be the product O xia' , (22) isfulfilled even by the corner solutions (23), (24).
i=1
The mathematical index theory shows that the geometric mean is not the only compromise be-
tween theindices of Laspeyres and Paasche which satisfiesformula (22) for two factors. Thisfor-
mulaiscalled the “factor reversal test” for n=2 in index theory, and many other indicesfulfill this
test, e.g. theindices (3.9), (3.12) in Barta (1997).

In the case n>2, the multiplicative analogon to (5) with Fisher's index (formula (3.4) in Barta
(1997), another index fulfilling the factor reversal test could be chosen instead) reads

P_Fisher - P_LaspeyresP_Paasche :\/ f (X](-)""’Xi(El’Xil’XiO+l""Xr('|)) f(X]:_L,X;,,Xi)
' ' ' f(x2,x7,...,x°) O X, X0, % xt) (29)
The analogon to (7) reads
Pprdered — f(Xlli'-inl_]_’Xil’Xii]_!"'Xr?) (29)
| F O XK1 X X e Xy)
And to (8) )
& & (30)
P iordered/rneem :g 6 P iordered :
permTJ!tations 6
And to (9)
1
e . . o
total _g ~ f(lel(lixlz(z1"'iXik_|i11Xil1xik-;.111---1x:n) _
Pi -C¢ O f (x4 Xk k1 o0 wkn PR (31
8006“‘2”7'1 (Xl ’Xz ""’Xi-l ’Xi ’Xi+1 ""1Xn )*
mbinations %)
IFC Bulletin 4 — June 1999 9
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and the analogon to (10)

1

e 0
P?:gﬂp =P (32)

C)F)i+

gi:l (%]

Multiplicative Causal Analysisby Non-Linear Regression

Another classical method of regression can be applied to obtain the formulas (29) and (30) of the
multiplicative causal analysis. By taking the logarithm of equations (21) and (22) we can reduce
them to the equations (1) and (2) of the additive analysis

logP =log f (3, X,..., X2) - log f (X, 5C,..., X°) (33)
and

logP =logP, +logP, +....+logP (34)

Thislinearisation can bedonefor any number n of factors, however weshow it for the case of 3fac-
tors, according to section 1.2.

Now the problem to solveisto find thelinear spacel(x,y,w) passing through the points (0,0,0, log
f(0,0,0)) and (1,1,1, log f(1,1,1)) and near to the other 6 intermediate points with logarithmic val-
ues. Let us call h(x,y,w) the function log(f(x,y,w)).

Analogously to the regression in section 1 we get in the multiplicative case

a= é (- 2h(0,0,0) +2n(1,0,0) - h(0,1,0) +h(1,1,0) -

(35)
- h(0,01) +h(1,0) - 2h(0,1,1) + 2h(1,1.1))
which can be simplified with the rules of logarithms as
1
4= logE (00’ f(LLOfLOD F ALY’ &
g f(0,0,00° f (0,1,0) f (0,01 f (0.11)° (36)
According to the additive case and to formula (34) we have that
logP, =2 @37
and therefore
1
e f(1,0,0)* f (11,0) f (1,01 f (LLY)* & (38)

Pi= g £(0,0,0)% f (0L0) f (0,0.) f (0.11)*

which confirms the result of formula (30).

3 An Example from Health Insurance

3.1 The Problemiillustrated by an example

Thefollowing table gives the premia of two health care funds x; for two different cities x, for the
yearsxg =1995and x5 =1996 (source: NZZ, October 17, 1995). Instead of these premiain SFR
one might think of millions of US$ and different legal measuresin Socia Insurance.

10
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Fund x1 Place x2 xJ =1995 X3 =1996

Artisana Bern 142 198
Geneva 225 295

Swica Bern 156 184
Geneva 212 278

Weassumethat theinsured person, in 1995, livesin Bern andisinsured with the Artisana. Thus, he

pays a premium of

P(c’=Artisana,p’=Bern,t°=1995)=142.

In 1996 he moves to Geneva and changes to Swica. Thus, he pays a premium of

P(c'=Swica,p'=Geneva,t'=1996)=278

in 1996. We now distribute the premiumincrease additively and multiplicatively on thethree“fac-
tors’ fund, place and time.

3.2 Additive Distribution

The premium increase according to (1) is 278-142=136. It can be distributed to the three factors
fund, place and time as follows.

Laspeyres Paasche Drobisch | Ordered/ Total
mean
FormulaNr. (3) 4 (5) (8 9
fund 156-142 =14 278-295=-17 (14-17)/2= -15 -55 -7.5
place 225-142 =83 278-184= 94 (83+94)/2=885 845 825
time 198-142 =56 278-212 = 66 (56+66)/2 = 61 57 55
sum 153 143 148 136 130
Adapted with (10)
fund 12.444 -16.168 -1.378 -7.846
place 73.777 89.399 81.324 86.308
time 49.777 62.769 56.054 57.538
Permutation Ordered Ordered Ordered Ordered Ordered Ordered  Ordered/
mean
fund Fund place place time time
place time fund time fund place formula
time place time fund place fund (8
fund 156-142 156-142 212-225 278-295 184-198 278-295 -55
=14 =14 =-13 =-17 =-14 =-17
place 212-156 278-184 225-142 225-142 278-184 295-198 845
=56 =94 =83 =83 =94 =97
time 278-212 184-156 278-212 295-225 198-142 198-142 57
=66 =28 =66 =70 =56 =56
sum 136 136 136 136 136 136 136
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For the “total” solution the calculation is

fund

(156-142)+(184-198)+(212-225)+(278-295)=
14+(-14)+(-13)-17=-30/4=-7.5

place

(225-142)+(295-198)+(212-156)+(278-184)=
83+97+56+94=330/4=82.5

time

(198-142)+(295-225)+(184-156)+(278-212)=

56+70+28+66=220/4=55

3.3 Multiplicative Distribution

The premium increase according to (6.8) is278/142, i.e. afactor of 1.958. The calculations of the
causal analysisare given in the tables, except for thetotal solution whose calculation is given be-

low.
Laspeyres Paasche Fisher Ordered Tota
FormulaNo. (23) (24) (28) (29) (31
fund 156/142 278/295
=1.099 =0.942 =1.017 0.9894 0.9707
place 225/142 278/184
=1.585 =1511 =1.547 1.5049 1.4838
time 198/142 278/212
=1.394 =1.311 =1.352 1.3146 1.2965
Product 2.428 1.866 2.127 1.958 1.8674
Adapted with (32)
fund 1.023 0.957 0.990 0.9862
place 1.475 1.535 1.505 1.5074
time 1.297 1.332 1.315 1.3171
Permuta- Ordered Ordered Ordered Ordered Ordered Ordered
tion
fund fund place place time time
place time fund time fund place
time place time fund place fund
fund 156/142 156/142 212/225 278/295 184/198 278/295
=1.099 =1.099 =0.942 =0.942 =0.929 =0.942
place 212/156 278/184 225/142 225/142 278/184 295/198
=1.359 =1511 = 1.585 = 1.585 =1511 =1.490
time 278/212 184/156 278/212 295/225 198/142 198/142
=1.311 =1.179 =1.311 =1.311 =1.394 =1.394

For the “total” solution the calculation is

fund

(156/142) (184/198) (212/225) (278/295)"*
(1.0986% 0.9293*0.9422* 0.9424)=0.9707

12
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place
(225/142) (295/198) (212/156) (278/184)=
(1.5845* 1.4899* 1.359* 1.5109)/*=1.4838

time
(198/142) (295/225) (184/156) (278/212)=
1.3944*1.311*1.179* 1.311)1’4:1.2965

4. Graphical Representation of Causal Analysis

4.1 The“ordered” Solutions

For n=3factorsthe problemin section 3 can beillustrated asfollows. Then!=3!=6 pathsof the“ or-
dered” solutions (7), (29) are

observed
» . situation

PLACE

base FUND
situation

4.2 The“total” Solution

The 2™*=2%=4 paths (per factor) of the “total” solution (9), (31) are

observed
M““‘“’"
. -~ -
-~ y L~ 3
PLACEK_—_"_X :
'
v .
M .
' .

¢ f idden) :
. & . /, . . ﬁ’
. :(\» N

. . . -~
%'/
base FUND

situation

4.3 Metric Scales: The “straight line” Solution

Aswe have mentioned in section 1 in the context of Edgeworth-Marshall’ sindex (6), the 3 factors
in section 3 have nominal scales. When the factors correspond to metric scales, the analogon to
Divisia's path-dependent price index is possible (Vogt 1978, Vogt and Barta 1997:section 1.3,
Barta 1997).

A practical example with metric scales (from the second pillar of Swiss Socia Insurance) is:
instead of fund
D = Coordination Deduction: Part of theremuneration whichisnot covered by pensioninsurance.

(23'880 in the base situation, 11’940 in the observed situation)

instead of place
C=Conversion Rate: Theannual pension amountsto 7.2% of the accumul ated capital . Because of
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growing life expectation, this rate will be lowered.
(7.2% in the base situation, 6.65% in the observed situation)

instead of time
P = Degree of pension adaptation: The degree by which pensions are adapted to changes of the
price index.
(E.g. adegree of 0 would mean no adaptation (base situation) and adegree of 1 full adaptation (ob-
served situation) with all degrees between 0 and 1 possible.

An analytical integration aswith price indices may not be possible in most cases. But a stepwise

approximation asperformed in Vogt (1986) isalways possible. Then the straight line below hasto
be approximated by steps.

6.65% C

Straight line from
the base situation
to the observed situation

7.20% D
23,880 11,940

5. Conclusion

Methodsof (price) index theory are applied to amore general problemwith a“black box” function
f. Therange of the numerical solutions of thisgeneralised index problem is much wider than those
of theoriginal priceindex problem. Thisfact makesit moreurgent to look for better or the best so-
[ution. Werecommend as best solutionsthe“ ordered mean”, the “total” and the“ straight line” so-
[utions, as well as Fisher’s solution in the multiplicative case.
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Denomination of time series
after the start of
European Monetary Union

Robert Fecht

With the start of monetary union (EMU), if not before, both analysts and statisticians have been
faced with the question as to which currency unit should be used for (“historical”) time series

- of aggregated data for the monetary union as awhole and

- of national data

running up to the end of 1998 and how these time series are to be denominated after the start of
monetary union. Theonly undisputed and unambiguous point appearsto bethat aggregatesfor the
euro area must be expressed in euros from the beginning of 1999.

I. Denomination of euro area aggregates

The question as to the denomination of historical time series of euro area aggregates cannot be
solved generally, since the solution depends on the analytical purpose for which the higtorical se-
riesaretobeused. Theissuehingesonthequestion of whether or not (past) exchangerate fluctua-
tionsof the national currencies should bereflected by such an aggregate. For instance, an analysis
aimed at showing the past rel ationship between monetary expansion in euro areacountriesand the
inflation ratewill probably eliminate exchange rate fluctuationswithin theeuro area. If exchange
rate variations were to be included in the analysis the countries with depreciating (appreciating)
currencieswould lose (gain) weight. Hence the inflation rate (weighted, for instance, by the na-
tional sharesin the overall consumption of the euro area) would not reflect theimpact of monetary
expansion in the individual participating countries. The best solution for this analytical purpose
apparently consistsin aggregating the national percentage changesin the money stock and the na-
tional inflation rates with aweight that does not include the exchange rate (such as the national
sharesof theindividual countriesintotal real grossdomestic product) toformasingle euro areaag-
gregate.

Evenif asolutionsuitedtoall analytical purposesshould not exist, it may beassumed that there
are solutions which can be used for many objectives. It isthen up to the usersto decide whether
these standard solutionsare appropriatefor their analytical purpose. Inthefirst half of last year, the
Working Group on Statistics (WGS) of the ECB’ s predecessor, the European Monetary Institute,
took on the task of finding such solutions for the European Central Bank (ECB) and in particular
for itspublications. There were threefeasible alternatives, i.e. the denomination of euro area ag-
gregates for the period prior to 1998 in
- one national currency, such as the Deutsche Mark or the Dutch guilder,

- ECU, or
- euros (at the conversion rates fixed on December 31, 1998).

Naturally, each of these solutionshasprosand cons. It may be assumed that inthemajority of cases
theuserswill need euro areaaggregatesdenominatedina“ numéraire” whichreflectstheexchange
rate movements of national currencies, whilerarely requiring asolution using exchange ratesthat
have not changed over arelatively long period. Therefore, thethird alternative—euros at the con-
versionratesfixed on December 31, 1999 —wasapriori not suited asastandard sol ution for speci-
fying euro areaaggregates. The discussion of thetwo remaining alternatives (refl ecting exchange
rate fluctuations) featured two conflicting arguments:

- The disadvantage of a denomination in the currency of a participating country such asin Deut-
sche Mark or Dutch guilder was seen in the fact that this method does not meet the requirements
of asupranational aggregate.

- The main objection to using the ECU was its relatively minor significance.
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Table 1 — Composition of the ECU basket as from the September 21, 1989

(in the respective national currency units)

Deutsche Mark 0.6242
Pound sterling 0.08784
French franc 1.332
[talian lira 151.8
Dutch guilder 0.2198
Belgian franc 3.301
Luxembourg franc 0.130
Danish krone 0.1976
Irish pound 0.008552
Greek drachma 1.440
Spanish peseta 6.885
Portuguese escudo 1.393

However, it was an even greater drawback that the ECU currency basket (Table 1) contained the
pound sterling, the Danish krone and the Greek drachma, i.e. currencies of EU member states not
participatingin monetary union fromtheoutset. After all, theoverall weight of thesethree curren-
ciesamounted to roughly one-sixth. Inaddition, the ECU basket did not include the currencies of
two participating countries, the Austrian schilling and the Finnish markka. Therewasanother rea-
son for not using the ECU. Although it reflected the exchange rate fluctuations of the currencies
included, the weighting method, which was based on the national sharesin the common gross na-
tional product, in intra-Community trade and on the respective quota of the short-term monetary
support, had remained unchanged since 1989, i.e. for ten years. Andfinaly, the ECU wasrejected
because it was arather young currency unit : it was only introduced in 1979, when the European
monetary system wasestablished. For the period from 1975to 1979it would be possibleto usethe
European Unit of Account, whichwas superseded by the ECU and corresponded to the ECU’ sdef-
inition and value at the time the ECU was introduced. However, for periods of time before 1975,
the ECU cannot provide a solution to the denomination issue.

The conflict between different positionsin the WGS was resol ved with the following compro-
mise : the user of historical time series of euro area aggregates has a choi ce between two options.
Thefirst optionisthat thetime seriesare denominated in ECU and hencein the same currency unit
used by the Statistical Office of the European Communitieswhen publishing pre-1999 dataon the
EU or theeuro area. This pragmatic aspect hasmadeit easier for the opponents of this solution to
accept it after al. The second option involves a statistical currency basket calculated and pub-
lished (e.g. onthelnternet) by the ECB which only containsthe currenciesof the countries partici-
pating in the monetary union. Thisstatistical basket currency into which all dataexpressed in na-
tional currenciescan be converted doesnot only reflect the (past) exchange rate fluctuations of the
currenciesmelted into theeuro—likethe ECU. Unlikethe ECU, theweights of thisstatistical bas-
ket currency will also be subject to changes. Thismethod isdesigned to mirror the changing eco-
nomic significance of the participating countries and hence of their currencies. Asinthe determi-
nation of the national sharesin the ECB’s capital, the weights used in thisweighting method con-
sist of therespective sharesin the common grossdomestic product (GDP) andin the euro areapop-
ulation. These weights (computed as the arithmetic mean of the GDP share and the population
share) are adjusted annually on the basis of afive-year moving average (al so applied to datawhich
donot spanawholeyear). Attheend of theyear 1998 the unit of the statistical basket currency was
set equal to one ECU. Such astatistical currency basket can also be cal culated for the period up to
1975, for which, as mentioned before, no ECU data are available. It isnot yet clear whether the
composition of the statistical currency basket needsto be adjusted when new membersjoin EMU.
Besides, it must be taken into account that the aggregate itself (such as, for instance, the gross do-
mestic product of an enlarged euro area) will change when new participants enter into monetary
union.

16
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Table 2 — Countervalues of the ECU and the statistical currency basket expressed in Deutsche
Mark (DM), French franc (FF) and Italian lira (Lit)
(annual averages)

DM FF Lit

Year ECU Statistical | ECU Statistical | ECU Statistical

currency currency currency

basket basket basket
1980 2.524 2.842 5.869 6.607 1189.2 1338.6
1985 2.226 2.329 6.795 7.107 1448.0 1514.3
1986 2.128 2.235 6.800 7.140 1461.9 1534.8
1987 2.072 2.163 6.929 7.235 1494.9 1560.8
1988 2.074 2151 7.036 7.296 1537.3 1593.8
1989 2.070 2171 7.024 7.365 1510.5 1583.7
1990 2.052 2.164 6.914 7.290 1522.0 1605.0
1991 2.051 2.157 6.973 7.334 1533.2 16125
1992 2.020 2.116 6.848 7.172 1595.5 1570.8
1993 1.936 1.983 6.634 6.792 1841.2 1885.0
1994 1.925 1.952 6.583 6.677 1915.1 1942.3
1995 1.874 1.882 6.525 6.553 2130.1 2139.2
1996 1.910 1.938 6.493 6.591 1959.0 1988.5
1997 1.964 1.961 6.613 6.602 1929.3 1926.2
1998 1.969 1.958 6.601 6.563 1943.7 1932.3

An occasional objection tothistwo-tier approach, which permitstime seriesto be denominated ei-
ther in ECU or in the statistical currency basket, isthat thiswould confuse the users. Conversely,
one could also argue that confronting users with two options forces them to make a choice which
could well draw their attention to the denomination problem for the first time and cause them to
think it over.

Table 2 lists the average annual countervalues of three national currencies expressed in ECU
and the corresponding equivalents of the statistical currency basket. These figuresillustrate the
rather substantial difference between the two values for the earlier period.

When trying to find an answer to the practical question of how aeuro area aggregate denomi-
nated in ECU can be converted into data expressed in units of the statistical currency basket, the
abovetablesareof littleuse. At least at first glance, the tables seem to suggest that such aconver-
sion requires using the national contributions to the aggregate which are denominated in the na-
tional currencies, converting them into statistical currency basket units and re-aggregating them.
Inactual fact, thereisafixed relationship between the statistical currency basket and the ECU (and
viceversa), irrespective of the national currency, which facilitates such aconversion. Let NC de-
note the national currency of any participating country, and let B denote the statistical currency
basket and U the conversion factor, i.e. the relationship between the statistical statistical currency
basket and the ECU. Then,

U =NC/B: NC/ECU = NC/B*ECU/NC = ECU/B.

Table 3 contains the average annual factors used for converting ECU into units of the statistical
currency basket over thelast twenty years. Naturally, thisfactor can be calculated for any point in
time based on the respective rel ationship of each euro areacurrency to the ECU and to the statisti-
cal currency basket. The publication of this conversion factor by the European Central Bank
would be quite helpful in this respect.
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Table 3—Conversion factor for converting atime seriesdenominated in ECU into atime series
denominated in units of the statistical currency basket

Year Conversion factor
1980 0.888
1985 0.956
1986 0.952
1987 0.958
1988 0.964
1989 0.953
1990 0.948
1991 0.951
1992 0.955
1993 0.976
1994 0.986
1995 0.996
1996 0.986
1997 1.002
1998 1.006
End of 1998 1.000

Il. National approaches to the denomination issue

It would certainly contribute—if only slightly —to apositiveimage of the recently established Eu-
ropean System of Central Banks (ESCB) if theindividual central banksin the euro area countries
wereto takeacommon or at least similar approach to the denominationissueintheir national pub-
lications. But, asamatter of fact, there was no (timely) harmonisation attempt. At least immedi-
ately after the start of monetary union (i.e. asthisarticlewasbeing written) it appearsthat national
approaches will differ.

Of course, in connection with the exchangerate national problemsregarding the denomination
of current or historic datado not arise prior to or after the start of monetary union. Therefore, the
ECU and its changing value for each national currency has no roleto play as the currency of de-
nomination at national level for the past; naturally, the same appliesto post-1998 data. However,
the question arises asto whether these series should be expressed in national currency unitsor eu-
rosfor thewholetimebeforeand after theturn of theyear 1998/99. These optionshavethefollow-
ing pros and cons:

After the start of monetary union the use of the national currencies can be justified on the
ground that the new currency has not been put into circul ation and that most euro arearesidentsare
not yet familiar withit. Thiswasthelinetaken by the national statistical officesintheeuroarea, in
particular. They have opted for the corresponding denomination of their published data (up to and
including2001). Similarly, theeurowill not beintroduced in public sector datafor thetimebeing—
at least in Germany — (even though debt figures have already been converted into euros and new
public debt instrumentsarebeingissuedin euros). Hence, the usual fiscal datawill bepublishedin
national currency as before. Of course, the institutions involved here are only putting off the
changeover problem until the year 2002, when euro notes and coins will be introduced.

Conversely, one could a so argue that the publication of national datain eurosfrom 1999 on-
wards would foster familiarisation, which is necessary in any case. Thiswas one of the reasons
why the Bundesbank decided to use the new currency in its publications as from 1999 —with the
exception of afew particularly important time series which are shown both in euros and in DM.

18
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Thisdecision asoincludesdatafrom other sourceswhichwereoriginally publishedin DM, as, for
instance, datareceived from the Federal Statistical Office. A key reason for the decision to specify
data on money, banking and balance of payments statistics cal culated by the Bundesbank in euros
was that the German components will thus be treated like the corresponding EMU aggregates,
which are also included in the Bundesbank’s publications (such as its Monthly Reports).

Thequestion asto the best method to apply to pre-1999 data (at national level) cannot be solved
aseadily. Atfirst glance, it seemsto bethe most natural solution to denominate historical time se-
riesin eurosif the same is done with data for the time after the start of monetary union. Thus, a
break in thetime seriesisavoided which would otherwise occur at the turn of the year 1998/1999,
and which would make it more difficult for the user, for instance, to calculate the 1999 changes
compared with the previousyear on the basis of the published data. However, in thisapproach one
should not overlook the fact that using the euro (at the conversion ratesirrevocably fixed for each
national currency on December 31, 1998) becomes more and more questionable in economic
termsthefurther the respectivetime seriesgo back. Thereisno“obvious’ answer to the question
of back towhich datereconverting such seriesinto eurosstill makessense. Thesewerethereasons
why the Bundesbank decided to continue to publish historical time seriesin Deutsche Mark. An
additional important advantage was that this approach would always clearly mark the “ change of
regime’ even after someyears when most users of the datamight already have forgotten the exact
changeover date. Thedisadvantagefor theuser of the datawho cannot easily cal culatethe changes
fromthe previousyear on the basis of the 1998/99 data (which arenormally specifiedin these pub-
lications anyway) will have to be accepted, unfortunately. Should the users distrust the calcula-
tionsof the source of thedata, they can usethe conversion rate specified in the same publication to
calculate the changes themselves.

Robert Fecht
Hauptabteilung Statistik
Deutsche Bundesbank
Wilhelm-Epstein-Srasse 14
D-60431 Frankfurt am Main
Germany
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HELSINKI MEETING 1999
|

Particulars of the 52nd | SI Session, which will take place from 10 to 18 August 1999 in Helsinki,
canbefound onthel Sl Internet site http://www.stat.fi/isi99 aswell asinthel SI’ sInformation Bul-
letinson the conference (Information Bulletin No. 2, containing atime schedulefor Invited Papers
Meetings and for Administrative Meetings, and a Registration Form, was published in March).

Some additional information with respect to the meetings on behalf of the Irving Fisher Commit-
tee can befound in theletter of the Chairman and the Secretary of the Committee on page 2 of this
issue.

According to the 1S’ sInformation Bulletin, the Invited Papers Session No. 73: “Globalisation of
markets and Cross-Border Holdings of Financial Assets’ will be held on Wednesday, August 11,
9.00-11.15 AM. The IFC's Administrative Meeting is scheduled on Thursday, August 12,
5.30-7.00 PM. Theexact datesfor thetwo Contributed Papers Sessions (No. 42 and 43) are not yet
known, but these sessions will not take place later than Friday, August 13.

Invited and Contributed Papersreceived beforethe copy deadline of thisBulletin are published on
thefollowing pages (in a phabetical order of the English country names) or will appear inthe Bul-
letin’s next issue.
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GLOBALIZATION OF MARKETS
|

INVITED PAPERS
|

Globalization:
Implications for International
Standards in Statistics

Jan A.J. Bové and Carol S. Carson — IMF

Globalization, inthe context of financial markets, refersto the growing economicinterdependence
of countriesasevidenced by theincreasing volumeand variety of financial transactions. It reflects
a combination of deregulation of domestic financial markets, a sharp reduction of foreign ex-
change and capital controls, and the creation of new financial instruments (often based on techno-
logical advances). As part of areview of country practices on international reserves and external
debt statistics in the context of the increased external payments vulnerability associated with fi-
nancial globalization, the IMF hasidentified anumber of critical datagapsboth with respect toin-
ternational reservesand external debt. From the vantage point of statistical standards, the gapsthat
havebeenidentified, sofar, or still needto beidentified, could bebroadly categorized as (i) supple-
mentary information outside the existing statistical frameworks; (ii) further enhancements of ex-
isting methodol ogies; and (iii) the devel opment of additional statistical conceptsor frameworks.

1. Supplementary information outside the existing statistical frameworks

The need for supplementary information outside (but not replacing) the existing statistical frame-
worksrelatesessentially to dataonthe quality of assetsheld asreserves, such asencumbermentsof
certain assets, or varioustypesof guarantees; or grosscommitment value (in addition to net market
value) of financial derivatives. Indeed, the crisis that began in Asia demonstrated that gross re-
serves can be amisleading indicator of the monetary authorities' foreign currency liquidity posi-
tion, i.e., of theforeign currency resources available to meet sudden increases in demand for for-
eign exchange, and of the potential drains on those resources. The new datatemplate on interna-
tional reserves/foreign currency liquidity which is now prescribed under the IMF Specia Data
Dissemination Standard (SDDS) for subscribersto that standard, callsfor the supplementation of
data on actual financial liabilities with additional instrument categories that may represent either
predetermined or contingent short-term net drainson foreign currency assets of monetary authori-
ties. Anexampl eof theformer would be grosscommitmentsinforwardsand futuresinforeign cur-
rency vis-a-vis the domestic currency; examples of the latter would be undrawn, unconditional
credit lines, and collateral guaranteeson liabilitiesfalling duewithin oneyear, or other contingent
liabilities. The methodological issues on guarantees and contingent liabilitiesare also relevant in
thebroader context of external debt statistics (asacomponent of theinternational investment posi-
tion (11P)).
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It can be mentioned here, that the SDDS has set higher standardsfor the frequency and timeli-
nessof international reservesdatain view of theincreased volatility of capital flows. Animportant
issuethat has arisen in this connection is the perceived asymmetry when higher requirementsare
imposed on the official than on the private sector, which may put the official sector at adisadvan-
tage as amarket participant (e.g., central bank operationsin the foreign exchange market in rela-
tion to the SDDS data category for international reserves).

2. Enhancements of existing methodologies

Some conceptscoveredinfifth edition of the Balance of PaymentsManual (BPM5) may need am-
plification in the form of operational definitions, to assist compilersto apply the concepts and to
help usersto assessthe quality of the data. Thisisthe casefor official reserves, both with regard to
reserve assetsand drainsupon reserves (see above). Animportant issueisthe definition of reserve
assets, which may need to be complemented by a clarification of the conditions under which for-
eign currency depositsof monetary authoritiesheld with domestic banksarepart of reserve assets.
Inthisarea, where comparability of dataacross countriesis particularly important, there could be
great valuein an internationally agreed understanding that such deposits should be treated as re-
serve assetsif the commercial bank holds a counterpart foreign currency claim on a nonresident
entity that isitself availableto meet balance of paymentsneeds, and if that claim, by mutual agree-
ment, isreadily available to the monetary authorities. In connection with external debt statistics,
there may be aneed for operational definitions regarding the valuation of debt that is not readily
tradableand for whichthe principleof market val uation espoused by BPM5 hasno practical mean-
ing. Here too, there might be value in adopting an internationally agreed operational definition
valuing such debt, e.g., at the net present value of the associated future payments streams.

Some other concepts may al so need amplificationintheform of additional guidanceto bepro-
vided to compilersand users. Thismay be the casefor the provision of additional details/classifi-
cations on the currency of denomination or the holders of financial instruments. The Asian crisis
demonstrated that some countries were holding part of their reserve assetsin branches abroad of
banks headquartered in the reporting country, and those assets became illiquid during the pay-
ments crisis. Such assets could, therefore, usefully be broken out under the broader foreign asset
concept — as an alternative to amore fundamental approach, involving the adoption of anational -
ity — consolidating transactions of units on the basis of the ownership and nationality of its head-
quarters (see below).

With respect to external debt, there has been increasing interest in defining the concept
squarely inthecontext of the I P. Thiscouldimprove the comparability of databetween countries,
and between debtor and various creditor sources. Some important definitional issueswill need to
beresolved with regard to the coverage of instruments (e.g., arefinancial derivativespart of exter-
nal debt?). At the sametime, demandsfrom policy makers point to apossible need for different (or
additional) classifications, including (i) debt as a data category within the 11P; (ii) a new debtor
classification (government, financial, and corporate sectors; or aternatively, the government sec-
tor, monetary authorities and banking corporations, and the rest of the private sector); and (iii) a
classification by type of creditor.

Additional guidance may be required for instruments for which no clear or explicit standards
were developed so far, such as reserve-related liabilities and gold loans, or where the standards
need to be changed (or work isin train to change them), such asfor financial derivatives. For gold
loans, theissueiswhether they should be considered to betransactionsat all (whichmightin prac-
tice lead to asymmetrical recording of international reserves), or whether (or not) they should be
treated either (a) as a sale/purchase of gold to berecorded in the financial account if both transac-
torsare monetary authorities, or, (b) if only one party isamonetary authority, ademonetization of
official gold accompanied by an export of merchandize gold. Asto financia derivatives, agree-
ment has been reached at theinternational level on several changes, including therecording of net
cash settlements payments of interest rate swapsand forward rate agreements (the most important
derivativetypes) in thefinancial account, instead of in the current account. (The new agreements
are expected to be reflected in arevision of the BPM5, probably later in 1999.)

With respect to external debt, thetreatment of cross-border intrabank liabilitiesisknownto be
the subject of diverse national recording practices. Additional guidancefor thiscritical datacate-
gory would be useful.
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3. Development of additional statistical concepts or frameworks

The question has also arisen whether some statistical concepts outside existing frameworks may
need to be considered further. Two aternative concepts are considered bel ow, namely, data based
on the nationality principle, and data based on residual maturity.

Databased on a nationality principle may need to be devel oped. Presumably these would sup-
plement data based on the residency (of transactors) criteria, because other macroeconomic data
sets usearesidency basis. Theissue of nationality-based dataisrel ated to work being doneon “for-
eign affiliates statistics” to develop additional statistical standards and compilation methods to
meet the needs of the globalization phenomenon —with most of the work, so far, focusing on For-
eign Affiliates Tradein Services (FATS). FAT S stati stics measure sel ected host country activity of
enterprises that are controlled by an enterprise or enterprises resident in some other economy.
These statistics may be approached from the point of view of both the host and controlling econo-
mies. This statistical measurement, relating primarily to the production of services, might be ex-
tended to activity involving both merchandise and financial transactions. It should be noted that
foreign affiliate statistics deviate not only from the residency principle espoused by BPM5, but
also fromthe concept of “lasting interest” used to define affiliatesfor direct investment purposes,
asforeign affiliate statistics follow the 50 percent ownership guideline of the System of National
Accounts 1993 (1993 SNA) rather than the 10 percent ownership guideline of BPM5.

From the point of view of the financia markets and the financial accounts, the transposition
from FATSwould (at least) require theintroduction of balance sheet concepts (asinthellP), in ad-
dition to the transactions concept. Asis the case for FATS, nationality based financial accounts
need to identify and measure acomplex array of transactions/positionsfalling outside the scope of
current balance of paymentsstandards. Thesetransactions/positionscan then be presented either in
a consolidated form, by way of a possible correction to the balance of payments of the recording
country, or, unconsolidated, asindividual types of transactions having specific analytical or policy
interests (e.g., trade of foreign affiliatesin their (foreign) home countries).

At present, an example of theforeign affiliate statistics approach in the context of financial ac-
counts can be found in the consolidated “ultimate risk” international banking statistics that the
Bank for International Settlements (BIS) is developing. These data are particularly relevant to
gauge bank “exposure.” They also add an element to the foreign affiliate statistical framework —
namely transactions/positions of affiliates abroad are consolidated only to the extent that they are
denominatedinforeign exchange. Inaddition, in order to help assessexternal paymentsvul nerabil-
ity, interest hasrecently focussed on other nationality-based data series, such asdomestic positions
inderivativesfor inclusioninofficial international reserve assets. With respect to external debt, in-
terestinthenationality concept hasbeen aroused especially with regard to thetreatment of offshore
financial centers and banking units.

Data based on residual (instead of original) maturity may need to be developed with aview to
getting better insightsinto theliquidity risk associated with globalization and the volatility of capi-
tal flows. Alternatively, proposals have been under consideration for assessing liquidity riskson
the basis of statisticson repayment schedules or debt service schedules. Both theresidual maturity
and the schedul e approaches can potentially generate analytically useful (future) payments pro-
files. For theresidual maturity approach such profiles could bein theform of time seriesthat could
range, for example, from one month upward, with intervals extending as far as needed into the fu-
ture (but probably not further than one or afew years). Neither approach has a priori methodologi-
cal superiority over the other. However, if only one cut off point isrequired (e.g., oneyear), there-
sidual maturity approach could have advantages from a compilation and presentational point of
view. Asto forward schedules, the debt service approach (comprising redemption of principal, and
possibly also interest payments) may have greater analytical value than that of simple repayment
schedulessinceitisamore comprehensive concept from the point of view of potential drainson of -
ficial reserveholdings. But it may be more complex. Also, all the alternatives mentioned above are
moredifficult for compilers(especialy for private sector debt) than the original maturity approach
espoused in BPM5. Moreover, widespread use of put optionsin international bondsand syndicated
loans tend to diminish somewhat the value of statistics based on residual maturity or repayment
schedules, especially in the event of acute payments difficulties. Therefore, consideration should
probably be given to the collection of data on positions subject to put options.

4. Conclusions

Thedebateonimplicationsof globalization for statistical standardshasintensified, and many ques-
tionsareyet to find answers. Some questions, which follow from the abovereview, are: (i) in what
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way can adaptations of statistical standards meet the needs of policy makers (and what are trade-
offs on resource costs)?; (ii) which definitions, treatment of financial instruments, or classifica-
tions, need to be updated most urgently, and in what sense? How can the time dimension —maturi-
ties and schedul es— be adapted to be more useful for general aswell asstressanalysis?Isthere, in
the longer run, a need to replace existing statistical frameworks, beyond the suggested enhance-
ments?

Résumé en francais

Cet article examine les principal es lacunes statistiques identifiées lors de la revue des méthodes
d estimation des pays effectuée dans le cadre de I’ accroissement de la vulnérabilité extérieure
associée a la globalisation financiére. L'article identifie diverses avenues possibles pour
I’amélioration des statistiques, soit: (i) de fournir de I’'information supplémentaire comme
complément au cadre statistiques actuel (par example, sur lesavoirsgreves); (ii) daméliorer les
méthodol ogies existantes (par example, sur la définition et |a classification des statistiquesreliées
a la dette extérieure); et (iii) de développer de nouveaux concepts statistiques ou cadres
méthodol ogiques(par example, |acompilation dedonnéesfondéessur leprincipedelanationalité
plutdt que delarésidence et mettant en évidencel’ échéance résiduelle des avoirs et engagements
plutét que I’ échéance al’ origine).
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Distinction between Capital Gain
and Income Gain

Satoru Hagino — Bank of Japan
1. Revision of Flow of Funds Accounts

TheBank of Japan (BOJ) hasbeen compiling Flow of Funds Accounts statistics (FOF) since 1958.
Inview of recent changesinfinancial structure, BOJstarted aprojectin 1996 toreview FOF andis
about to publishthe dataon arevised basis. The project hasbeen al so motivated by therevision of a
System of National Accounts(93SNA) and the compilation of theManual on Monetary and Finan-
cia Statistics (MMFS) by the IMF. We have tried to adopt as much as possible the recommenda-
tions of 93SNA and MMFS.

Inthe process of the project, we have co-ordinated with the Economic Planning Agency (EPA)
that compiles Japan’ s National Accounts. The co-ordinated work was aimed at realizing aconsis-
tent revision of FOF and National Accounts. However, the distinction between income gain and
capital gainisleft unclear. Here, | would like to discuss afew conceptual issues on which we have
not reached a clear conclusion.

2. Distinction between income gain and capital gain

Concerning the treatment of interest-related financia derivatives, modification of 93SNA recom-
mendation isunder discussion. The point iswhether market value of interest-related financial de-
rivatives should berecognized on accrual basisand cash payments should berecorded not asinter-
ests but as realization of holding gaing/losses. Proposed treatment means that volume changes of
financial assets should be treated as revaluation if they are caused by the changes in the present
value of afuture cash flow. Taking account of this point, we must reconsider the treatment of rein-
vestment of property income.

Do interestsreally accrue from discounted bonds? If we recogni ze changesin market value of
discounted bonds as revaluation, they do not bear interests. Since the market value is decided by
present value of cash flow at the time of redemption, this treatment seems theoretically appropri-
ate.

93SNA recommends the accumul ation method. By this method, we can avoid apractical prob-
lem that bonds do not bear interests. However, the distinction between interest and revaluation is
blur at any rate becausereinvestment of interests can beestimated in variousways. Inthe caseof in-
terest-bearing bondsissued at a discount, it is much more difficult to distinguish reinvestment of
interest from changes in market value.

L et ussay that abond of 100 yenwasissued at 95 yen, and itsmaturity is5years. 1 yenisrecorded
asinterest income and reinvestment each period until the redemption if we adopt the simpleinter-
est method of accumulation method. The difference between changes in market value and esti-
mated amount of reinvested interestsisrecorded asreval uation. By the compound interest method,
the estimated amounts of reinvested interestsincrease period by period and the amount of revalua-
tion, accordingly, does not equal to that by the simple interest method.

Graph 1. Value of discounted bonds
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Accrual of dividendsismuch morecontroversial. Reinvested earningswereintroduced inthe Bal-
ance of PaymentsManual (BOPM) 5th edition. Itsconcept isto regard retained earnings of acom-
pany as payments of dividends to equity holders and reinvestment by equity holders to the com-
pany. In the financial market, however, retained earnings can be measured as a change in market
value of equity. Measuring reinvested earnings and mark-to-market valuation are incompatible
with each other.

Let usthink of company A. Itsequity isheld by Company B. Introducing the concept of reinvested
earnings, B records retained earning of A asdividendsfrom A and reinvestment to A. Thistreat-
ment may be appropriate unlesstheequity of A istraded onthe market. If theequity of A isheld by
many investorsincluding B and traded on the market,the increase of retained earningsin A isap-
preciated by market participants. The equity of A would gainvalue. Inthissituation, B would re-
cord the value-up of the equity as holding gains.

How shouldwerecordif thesituationisasfollows? A isdomestic company and itsequity istraded
inthe market. B is nonresidents and hol ds 60% equity of Company A. 40% of the equity of Com-
pany A areheld by residents. To be consistent with IMF BOP Manual, 60% of retained earningsof
Company A istreated asreinvested earnings because they are recognised as cross-border transac-
tion. At the same time, 40% of retained earnings are recorded as stock fluctuation because those
earningsinflatethevalue of Company B and thevalue-up isrecognized asholding gainsintheside
of resident equity holders.

Graph 2. Value of equity
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3. Treatment in revised FOF, BOP and National Accounts

Faced with above-mentioned problemsin the processto revise Japan’ s FOF statistics, we adopted
the following treatments. They are different from treatmentsin National Accounts and BOP,

Wehave applied the accumulation method only to discounted bank debentures. They areeval-
uated on market value basis and changes in stocks are recorded either as revaluation in the
flow-stock reconciliation table or as reinvestment of interestsin the flow table. Other discounted
bondsand interest bearing bondsissued at adiscount are evaluated at market value and changesin
value are recorded in flow-stock reconciliation table only.

Theabove-mentiontreatment of discounted bank debentureisrelatedto FISIM. SinceFISINis
calculated only by interestsin National Accounts, we haveto estimate reinvestment of interestsas
far as discounted bank debentures are concerned.

The accumul ation method is applied to foreign-issued deep discounted bondsin Japan’sBOP.
In National Accounts, the accumulation method is applied for discounted bonds of which interest
accrual is estimated in FOF and BOP.

Concerning equities, we have not adopted the concept of reinvested earnings. Listed shares and
OTC sharesare evaluated at market value and changesin val ueincluding the changesin retaining
earnings are recorded in the flow-stock reconciliation table. Other equities are evaluated at book
value of issuers and retained earnings are not recorded in any tablesin FOF.

In contrast, reinvested earnings are recorded in BOP. National Accounts combinethe FOF ap-
proach and the BOP approach. Concretely, changesin equity valuearerecorded asreinvestment of
dividend for cross-border equity holdings and as revaluation for domestic equity.
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4. Future problem

Recent financial innovation hasfacilitated the conversion of many typesof cashflow to capital. In
Japan, anew type of bonds might beissued that areissued based on futureinterest income. If this
typeof bondsisissued, wemight haveto record normal interest paymentsasrealization of holding
gaing/losses.

If financial marketsgive“ marketability” to formerly non-traded instruments, we can measure
their market value or fair value. Market participants that hold the instruments would regard the
changesasrevauationinthe sasmeway astraded financial instrumentssuch aslisted shares. In Ja-
pan, trading of unlisted sharesis becoming active and securitiesfirmsthat estimate their price are
increasing.

Why capital gainsarenotincludedinincomeinthe SNA framework?1nthe circumstancesthat
thedi stinction between transacti on and reval uation becomesmore and moreblur, isit possibleand
meaningful to put capital gains out of the production frontier of the SNA framework? In thiscon-
nection, isit appropriate to measure the production of financial intermediariesonly by interest in-
come despite the fact that many intermediaries allocate their resources to dealing activities?

5. Distinction between transfer and revaluation

Similar problem occursin the evaluation of loan claims. The distinction between transfer and re-
valuationisblurinthiscase. Accordingto 93SNA, volume changesinloans should berecorded as
other changesin assetsif creditorsrecognizethat afinancial claim can nolonger be collected. On
the other hand, cancellation of debt by mutual agreement between debtors and creditors should be
recorded as a capital transfer from the creditor to the debtor.

In recent year, many Japanese banks arefaced with financial difficultiesby theincrease of bad
loans. Many bad |oans are eval uated on adiscounted cash flow basis and assigned to third parties.
Loansare now traded instruments. On the other hand, there are casesthat cancellation of claimsis
notified on alegal basis from creditors to debtors under corporate reorganization schemes. It is
truethat those cases have adifferent character from mere accounting treatment of writing-off. But
those cases also should not be treated as transfer but as revaluation because creditors trying to
overcome financial difficulties would like to collect their claims as much as possible.

Forgivenessof debtsascapital transfer, accordingly, would be executed only by publicinstitu-
tions. Some public institutions extend loans with contracts to forgive their debts under specified
conditions. The conditions normally meet their policy purposes. In this case, however, what if
publicloansdecrease their value dueto debtor’ sinsol vency? Should we supposethat publicloans
with debt forgiveness contracts never decrease their value?

Graph 3. Value of loan claims
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Inprinciple, changesinvalue of loansarerecorded asrevaluationin revised FOF. The changesin-
clude increases of provision for loansand removal of loans from the balance sheet. As an excep-
tional case, we treat the removal of student loans by a public institution as capital transfer.

6. Relationship between Flow-of-Funds and Balance of Payments

Flow-of-Funds and Bal ance of Payments should be more consi stent with each other on aconcep-
tual basis. In accordancewith thediscussion of interest-related financial derivatives, thetreatment
of reinvested earnings, at least, should be reconsidered.
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Reference

System of National Accounts 1993
Balance of Payments Manual Fifth Edition, 1993

Résumé en francais

La Banque du Japon est en train de publier le compte financier basé sur 93SNA. Au coursde la
révision, nous avons trouve que la distinction entre le principal et les intéréts est tres difficile.
Commelesproduitsderivésenrelation avec d' intéréts, est-cequ’ ondoit traiter lesintérétscourus
des obligations et les rendements retenus dans les entreprises comme les plus-values? Nous
devonschoisir I évaluation au prixdu marchéoul’ estimation dereinvestissement d' intérétset des
dividendes. Dansle casdel’ evaluation du crédit, on voit le méme probléme. Concrétement, il est
difficile de distinguer les transféerts de capitaux et les changements de values.

Satoru Hagino

Bank of Japan

2-1-1, Hongoku-cho Nihonbashi, Chuo-ku
Tokyo, 103-8660, Japan
satoru.hagino@boj.or.jp
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The effects of the Globalisation
of Financial Markets
on the obtaining of Cross-border
transactions statistical information:
the Spanish experience

Maria Pérez-Jurado and Ana Sanchez — Banco de Espana
1. Introduction

Theabolition of exchange control sand the devel opment of informati on technol ogies and tel ecom-
muni cations have given rise to an extraordinary increase in the number of cross-border transac-
tions. Inlarger and more transparent markets, with lower transactions and information costs, eco-
nomic agentsreact morerapidly to changesin the profitability of their assets—including those de-
rived from their tax treatment and tax opacity —and in their perception of the risks of the different
instruments and borrowers. In this context, the financial account of the balance of paymentsis of
vital importance, provided that it can furnish frequent, rapid and reliableinformation. If the rapid-
ity of reaction of investorsisthemain feature of financial and foreign-exchange markets, then only
statisticsthat are capabl e of reflecting these changing flowswill be of any useto monetary and for-
eign-exchange authorities.

In other words, the response of current and capital account transactions to the “fundamental”
macroeconomic variables which determine them may be expected to display some stability inthe
medium term. And consequently, the possible erraticness of their monthly behaviour may be ad-
dressed, without a serious loss of informative content, using the usual statistical techniques for
analysing and estimating thetrendsof time series. However, inthe case of financial account trans-
actionsthe aim isto capture asreliably as possible the frequent changes that may be expected in
their behaviour, so that distinguishing measurement errors from true but rapid responses of eco-
nomic agents becomes acrucial task.

Inview of the growing complexity of theweb of macroeconomic and microeconomic relation-
shipsexplaining cross-border transactions, it should bebornein mindthat, if the producersof these
statistics are facing growing difficultiesin obtaining the data, the validation of the resultsthrough
economic analysis—the definitive test of the relative reliability of any macroeconomic statistic —
is, if that ispossible, even moredifficult. Thefinancial integration of economieswith different tax
regimes, including very varied degreesor fiscal opacity, which competefor limited world savings
is doubtless one of the decisive factorsin the explanation of financial flows. There are, however,
other economic and socio-political factors at |east asimportant asdirect profitability, net of taxes,
which have abearing on the expectations of investors and the risk premium demanded for the dif-
ferent assets and borrowers, with rapid adjustment of portfolios.

2. Cross-border capital mobility: the Spanish experience

Thefinancial account of the Spanish balance of payments sincethe abolition of exchange controls
at thebeginning of 1992 hasreflected the general featuresof international financial markets. These
have included a massive increase in gross financial flows; growing banking disintermediation,
with a decline in the relative importance of traditional credit institutions in the settlement of
cross-border transactions; larger flows of direct financial transactions between firmsbelonging to
the same economic group; notable diversification of financial instrumentsand rapid incorporation
of market innovations; and, above all, broad substitutability of instruments and institutional sec-
tors, with rapid changes in the claims and liabilities outstanding vis-a-vis the rest of the world.
A few figureson the behaviour of the Spanish balance of paymentsinthe 1990scan beillustra-
tive, becausethe economy wasstill very closed at the beginning of the decade. Grossflow data(re-
ceiptsplus payments) should beused to illustrate the growth in recorded flows. Between 1990 and
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1998, total recorded gross flows, excluding reserves, grew by almost 6,500 per cent. If reserves
and currency transactions are included in these cal culations, the figure for this period is consider-
ably higher.

These figuresare certainly spectacular, but they only give arough idea of the phenomenon. In
fact, it was highly complex, differing according to the instrument and institutional sector con-
cerned. The growth was most striking on the assets side, not only dueto thelower starting figures,
but al so becausethe declinein Spanishinterest rates has been conduciveto capital outflows, anal-
ternative for domestic savings in the search for greater profitability and risk diversification.

Infact, thegrossasset flowsof the non-credit private sector grew by almost 27,000 per cent be-
tween 1990 and 1998. This has certainly been the most spectacular development in the Spanish
balance of paymentsin the 1990s, and it has also been marked by frequent changesin the sign of
thenet flows, precisely intheinstitutional sector inwhichtheobtaining of dataismost difficult.

It is notable that thisvolatile behaviour occurred across the board. Although it was obviously
most strikingin“ other investment” and portfolioinvestment, it wasal so observed in direct invest-
ment. Indeed, the devel opment of complex financial relationships between firmsbelonging to the
same economic group isanother of the challengesfacing the dataproducers. Multinational groups
disposeof very significant financial resources, normally using aspecialised firmto managetheen-
tire group' s cash, which means, in this case too, that the search for higher profitability introduces
greater mobility.

Thus, the greater breadth and liquidity of financial markets and their lower transaction costs
has made it easier for firmsto reduce, or expand, their equity holdings, including when these in-
vestmentsare defined asdirect. Theresult hasbeen anincreaseintherelativevolatility of theitem
“equity capital”, usually considered to be the most stable, with frequent changes in the complex
web of cross-holdings that characterises multinational groups.

Itis, however, the other component of direct investment, that which reflectsloans and financ-
ing between firms bel onging to the same economic group, which has posed the greatest challenges
to dataproducers. Cash pooling systemsmean that fundsaretransferred daily from firmswith ex-
cess liquidity to the treasury manager, which redistributes them according to the needs of the
group, seeking the most profitable investments for any overall excess. Indeed, it isincreasingly
common for all therecei ptsand payments of thefirms of agroup, and not just their cash, to be cen-
tralised.

M easurement difficultiesareeven greater inthe case of portfolioinvestment and “ other invest-
ment” . Intheface of the cutsin the profitability differentials on Spanish assets, these have sought
more profitable markets, but al so with higher risks, including foreign exchange markets, with the
conseguent development of derivatives. It isnot necessary to point out the difficultiesinvolvedin
measuring derivativestransactions. Althoughthey areessential for covering risksadequately, they
are also potentialy highly destabilising.

A detailed description of thegrowing complexity of theflowsrecorded by the Spanish balance
of paymentsisbeyond the scope of thispaper. However, it should be pointed out that, on theliabili-
ties side, the growth of gross flows has been significant, especially in the case of transactionsin-
volving Spanish government debt. The tax treatment of the latter hasled to large outflows and re-
turninflows connected with couponwashing. Inaddition, thisdebt hasbeenwidely used ascollat-
eral for repo operations. Infact, non-residentshave, on amassive scale, financed their purchases of
Spanish government debt by selling it under repurchase agreements to resident banks, with the
cost saving deriving from cover of the currency risk which they would haveincurred had they fi-
nanced such purchaseswith their own currency. Moreover, repos and deposits are seen to be sub-
stitutes in the financial transactions of resident credit institutions, depending on differentialsin
profitability that are sometimes minimal, explained in part by the greater or lesser availability of
collateral in domestic markets.

3. Error detection with ARIMA models: the TERROR program

In sum, the huge increase in recorded gross flows, in their complexity and in their mobility, have
led to growing measurement difficulties, which the Banco de Espafia has been addressing in two
ways: through new data collection mechanisms, with direct reporting for transactions not settled
through resident credit institutions; and by making systematic comparisons using alternative
sources of information, essentially bank balance sheets.

However experience showsthat, precisely dueto the extraordinary mobility of capital, itisnot
possible to obtain the information needed to monitor these changing flows on the basis of stock
data, evenin casesinwhich monthly bank balance sheetsarerapidly available. M oreover, banking
disintermediation means that the same type of information must be obtained from non-financial
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firms, and from thewiderange of financial institutionswhich play acrucial roleinintermediation,
including insurance companies, pension funds, mutual funds, etc.

The Banco de Espafia has therefore maintained a system of direct collection of flow data, but
theremoval of errorshasbecomeincreasingly difficult. Asaresultit hasinstituted, for thetime be-
ing purely on an experimental basis, a system based on the use of a program which automatically
identifies ARIMA models and detects and corrects outliers. The program used is called TERROR
(Tramo for Errors), an adaptation of the program TRAMO (Time Series Regression with Arima
noise, Missing observationsand Outliers). It isdesigned to be applied wholesaleto alarge number
of time series.

The program is based on the automatic identification of an ARIMA model in which the regres-
sion variables are outliers, also identified automatically, of three possible types: additive outliers,
level changes and transitory changes. The program computesthe model’ s prediction for each new
period, excluding the observation for that period, which isthen compared with the prediction. Ha-
bitual comparison of the prediction error with itslimit value specified apriori determineswhether
themodel considersthe new observationtobeapossible error. Themodel iscontrolled by aparam-
eter which determines the degree of sensitivity in the detection of errors: low, medium or high.

The program is designed to be used completely automatically by userswho, athough lacking
any theoretical knowledge of the treatment of time series, can contribute first-hand knowledge of
the possiblenature of theoutliers. However, interaction between modelling expertsand personsfa-
miliar with the seriesanal ysed opens up extensive possibilities, depending on the human resources
available, for itsflexible use, ranging from “blind” and wholesal e use of the TERROR version, to se-
lective use of all the possibilities of the program TRAMO.

Nonetheless, it isprecisely the TERROR version, used automatically and wholesale, that offers
the most promising possibilitiesin the Spanish case. Thisis because thousands of times seriesare
available (monthly series from 1990), which combine the heading of the transaction with other
datacollected: the country, currency, institutional sector and branch of activity, where appropriate.
Wholesale application to all these seriesenableserrors, which when occurringin asingle observa-
tionreinforcetheerror hypothesis, to bedetected by cross-checking which, inturn, enablesasel ec-
tiveanalysisof the most probable cases of error to be made. Thisisthusapowerful automatic pre-
liminary detection mechanism, which enables the cases to be studied to be prioritised. And this
when, for the reasons given above, data producers are having greater difficulty distinguishing, in
anintrinsically volatile phenomenon, the apparently anomal ousval ueswhich areaconsequence of
measurement errors from those which reflect the rational behaviour of investors.
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Résumé en francais

L’ abalition du contr6le des changes et |e dével oppement des technologies de I’ information et des
télécommunicationsont donnélieu a uneextraor dinaireaugmentati on du nombre destransactions
transfrontaliéres dans le cadre de I'innovation financiére et de la croissante désintermédiation
bancaire. Sur des marchés plus vastes et transparents, les agents économiques réagissent plus
rapidement aux variations du rendement attendu de leurs actifs, y compris les changements
découlant de leur traitement fiscal et de leur perception des différents risques.

L’augmentation du nombre des transactions et de leur complexité provogque des erreurs
importantes de mesure. Cependant, ce que les analystes peuvent percevoir comme des erreurs
importantes peuvent ne pas |’ étre, reflétant au contraire le comportement rationnel des agents.
L’expérience espagnole des opérations du compte financier de la Balance des Paiements
nationale, décrite dans cet article, illustre cet aspect de la question.

Unedes conclusions de cet article est I’ intérét que peut présenter, dans|e contexte d’ une plus
grande volatilité des phénomeénes certains, |’ exploitation des possibilités d’ utilisation des tech-
niques statistiques de détection des erreurs basée sur le comportement stochastique des séries
temporelles correspondantes.

Banco de Espafia, Oficina de Balanza de Pagos
Pza. del Rey, 6
Madrid, Spain
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| nternationalisation of Financial
Markets and |mplications for
Data Collection and Statistics

Robert Hamilton — Bank of England

The past three decades have seen far-reaching changesto financial markets
theworld over. This paper reviews market developmentsin the UK, and il-
lustrates some of the associated statistical measurement problems. Exam-
ples are based on work undertaken within the statistics division of the Bank
of England.

Introduction

Sound, efficient and liquid financial markets are essential for all market participants. Statistics
provide akey rolein the functioning and monitoring of these markets and new or revised datare-
quirementsarise asthey evolve. Section 1 reviewsthe devel opmentsthat have created such highly
internationalised markets and i dentifies some of the associated challengesto datacompilers. Sec-
tion 2 reviews some of the recent work conducted within the UK to address these issues.

1. Issues Arising Out of the Internationalisation of Markets

() Growth and internationalisation of the UK financial market

The size of the UK banking sector’ stotal balance sheet footings has increased by afactor of over
twenty inthelast thirty yearsand asat end 1998 was around £2000bn. Thisrapid growth hasbeen
driven by domestic, international and market devel opments. Domestic developmentsincluded the
deregulation of the domestic banking marketsin the early 70s and the abolition of exchange con-
trol in 1979. International developments have included the financing of the US (and other coun-
tries’) Balance of Payments deficits, the growth of the Eurobond market —which islargely ser-
viced in London, the recycling of oil producers funds, the growth of many East Asian and Latin
American economies and the geopolitical transformation of Eastern Europe and Central Asia
Market developments in the 80s included the rapid growth of financial intermediation as newly
liberalised banking systems greatly increased the range of financing facilitiesprovided to custom-
ers, whilst the 90s has seen huge growth in the use of derivatives—which transfer risk and encour-
age portfolio diversification and expansion—and inthe coll aterali sation of exposures—which help
reduce credit risk and encourage activity.

The UK is ahighly internationalised market with roughly a quarter of UK registered banks
business being conducted abroad, whilst one third of the UK banking sector’s balance sheet is
made up of branches and subsidiaries of non-resident owned banks. In addition, over fifty percent
of financia institutions' holdingsare now denominatedinforeign currency. Theinternationalised
nature of the financial markets creates new challengesto both data compilation and analysis, and
also means that most issues that affect domestic markets also have cross border significance.

(ii) Increased demand for statistics

The demand for statistics has grown rapidly over recent years. Statistics have contributed to the
ability of marketsto operate efficiently: for example, they arevital for institutions challenging for
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market share in new or changing markets. In addition, for capital and technology to movefreely
between countries, participants need to have data on the available risks and opportunities.

Thefigure below presents astylised account of the main uses of financial statistics. Twenty years
ago statistics were mainly used for macro policy purposes, but since then there has been rapid
growth intheir usefor supervisory —micro prudential —purposes. Recent financial criseshavefo-
cused attention on both macro prudential and micro policy statistics—including country risk data,
sectoral breakdowns and greater information on the operations of institutions — themes that run
throughout this paper.

Figure 1. Principal uses of financial statistics

Prudential
- A L .
Systemic Risk ‘ Institutional Risk
Macro = l —» Micro
Conjunctural Assessment v Industrial Performance
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(iii) Increased complexity of analysis

Whilst the demand for statistics has grown over recent years, anumber of factors have increased

the complexity of data analysis. These include:

Market de-regulation, leading to theblurring of sector boundaries. For example, therehasbeena
growth in multi-functional financial conglomerates (e.g. banks offering insurance and pension
products).

- Financial innovation, leading to the blurring of product boundaries. For example, derivatives
enable institutions to trade risk without requiring transactions in the primary instrument.

- Radical advancesin IT, enabling institutions to trade and manage risk centrally. For example,
many institutionsare now ableto monitor market risk from asingleglobal location, changing the
way they manage (and therefore record) their portfolios.

- Political change, modifying geographical and economic boundaries. This hasincluded greater
integration within Europe, which has increased intra-European trade.

2. Practical examples of work recently conducted in the UK

Theremainder of the paper considers some of the practical work that has recently been conducted
within the UK to improve its statistics in response to these market developments.

() Risk based data

The growing internationalisation of financial markets, and the recognition that financia crises
have global effects, have led to an increased emphasis on country risk data (for example, G22,
1998). Like many other countries, the UK collects BIS banking statistics which record consoli-
dated non-resident exposures of resident owned banks by maturity and sector of counterparty.
However, thereisno single measure of exposure and there are anumber of modificationsthat can
bemadeto simple cross-border lending figures. For example, local currency lending by non-resi-
dent subsidiaries can be included because it increases the cross border exposure of the consoli-
dated institution, whilst data can also be collected on the basis of the ultimate rather than immedi-
ate counterparty.! User demandsin the UK have also led to the use of other adjustments, including
ones for local currency deposits and portfolio investments. Local currency deposits (up to the
value of total lending) may in someinstances be subtracted fromtotal exposure becausedepositors
are often economically related to the borrowers. Liquid portfolio investments can be subtracted

1) Bl Sreporting guidelines stipul ate thet local currency lending should be collected. Data on the basis of ultimate, in
addition to immediate, counterparty will be required from September 1999.
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fromtotal exposure becausethey can bereadily on-sold—although their valueislikely to plummet
intimes of crisis and the adjusted exposure when the economy is healthy may underestimate the
conseguences of an economic downturn.

Itisessential that users are educated in the alternative methods for cal culating exposure asthe
different measures can produce very different figures. For example, compiling information onthe
basis of ultimate, rather than immediate, counterparty reduces UK banks' exposure to Russia by
one third, whilst the inclusion of gross local currency lending increases UK banks' exposure to
Malaysia by afactor of five. There are also potential credibility problemsif users do not under-
stand the reasons for differences between the alternative measures.

(ii) Calculating accurate non-resident figures

Financial intermediation isincreasingly moving from the banking sector to the capital markets—
making accurate recording of non-resident holdings of securities vital to measures of external
debt. Like other countries, the UK has difficultiesin establishing the current holders of domesti-
cally issued debt securities when they are tradable on secondary markets because the issuer may
only be aware of the total value of debt outstanding, and not its current holders.

Inthe UK, financia institutions’ holdings of securities are measured by surveys but accurate
information is not available on the asset holdings of the household©* sector, nor of liabilities to
non-residents. Because of this, it is common to assign the residual value of securities, once the
holdingsof directly surveyed institutions have been deducted from total issues, between these sec-
tors. However, assigning the residual element between the household and non-resident sectorsis
problematic because the split between the two fluctuates and because data from other sources
might be approximate — running the risk of large errorsin these sectors.

An alternative approach is to survey the institutions that either register the securities (regis-
trars), make coupon payments (paying agents) or hold securitieson behalf of theend investor (cus-
todians). Registrarsand custodiansknow thelegal owner of registered instrumentsat all pointsin
time, whilst, in many cases, paying agents only know the owner of bearer instruments at coupon
payingtimes. Thesesurveysreveal thelegal owner of securities, which doesnot equateto the ben-
eficial owner if the beneficial owner holds the securities in a nominee account — the beneficial
owner canonly beestablished if the nomineeinstitutionsare also surveyed. The UK conductsreg-
ular surveysthat give full economic and geographical breakdowns of holdings of sharesand Brit-
ish Government Securities (BGS), which are both registered instruments. Some custodial busi-
ness on behalf of non-resident institutions is also monitored. However, using paying agents to
compile information on bonds (bearer instruments) issued by UK ingtitutionsis currently consid-
ered unfeasi ble both because of the large number of paying agents and because many are non-resi-
dent based —where the UK would have no legal jurisdiction for datacollection. Inadditionto be-
ing costly, the turnover of many securities is high and the composition of portfolios can change
rapidly: further research needsto be conducted into the optimal frequency for these surveys. The
IMF s Co-ordinated Portfolio Investment Survey isagood example of theinternational co-opera-
tion that isrequired if improved non-resident holdings are to be cal cul ated.

Theresultsof surveysof registrarsand custodians are affected when the security can beused as
collateral in repurchase (repo) agreements because surveys reveal the legal owner of securities,
which changes during arepo, whilst the UK isinterested in the beneficial owner, which remains
unchanged. This problem led to the postponement of the 1996 and 1997 BGS surveys, but the end
1998 survey wasreintroduced with theintroductionsof estimatesfor thisactivity. Theseestimates
arebased on datafromthemajor playersinthe UK BGSrepo market —banksand other largefinan-
cia institutions. Datafrom theseinstitutions are collected on abeneficial ownership basisand, as
they include detail ed counterpart sectorisation, can be used to adjust the survey to produce overal
results on this basis. (Note that the vast majority of repos involve these major institutions on at
least one side of the contract.)

(iif) Problems associated with residency —issues raised by derivatives

Theuseof financial derivativeshasincreased rapidly over thelast decade,? posing new challenges
to data compilers. The derivative markets are highly internationalised with core contracts being

1) Strictl ing, NPISH and household.

2) For example, figures from the International Swvaps and Derivatives Association indicate that the total notional
value of all swap and interest rate options contracts increased by a factor of over 30 between 1987 and 1997.
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traded in all the major markets and cross border activity making up roughly fifty percent of trans-
actions(BIS, triennial survey). Interest intheseinstrumentsisimportant becausethey canlead to
capital flowsin their own right, and because they can reduce the value of traditional crossborder
statistics for risk analysis purposes (Garber, 1998).

The UK has recently started collecting information on the marked to market value of institu-
tions' grossasset and liability derivative positionson aresidency basis. Grossreporting of levels
isessential because it gives an indication of exposure of the reporting ingtitutions and isfeasible
becauseitisconsistent with institutions’ accounting systems. Transactionsin derivativesarealso
collected, but on a net basis because gross figures are not compatible with market practices.

The location of booking of outstanding contracts creates issues that may, for the moment, be
uniqueto derivative contracts. Several multinational banks operate asingle global book whereall
or most derivativesarerecorded to asingl e office’ sbalance sheet —irrespective of wherethey were
arranged. Fortunately, contracts specify the exact detail s of the counterparty, for example, Bank X
in Country Y: the counterparty should know whether it is dealing with a resident branch or a
non-resident parent and accurate reporting should naturally fall out of institutions' reporting sys-
tems.

However, there are anumber of unavoidable consequences of global booking that affect data
analysis. Theuse of counterparty data (from, for example, the banking sector) asthe main source
of information on other sectorsin acountry would lead to incomplete figuresif institutions book
contracts to a non-resident country. Analytical interpretation of figuresis also affected because
theaggregate might exclude some contracts organised in that country and include othersorgani sed
elsewhere. A related issue arises when multinational institutions monitor risk centrally but book
certain types of contractsin one location and other types el sewhere—figures on aresidency basis
would then be highly susceptible to the booking practices of institutions. It isalso possiblefor an
institution to have large net figuresin one office being hedged out by equally large net figures of
the opposite sign in another office located in a different country.

(iv) Issues raised by repurchase agreements

Theuse of repurchase agreements (repos) hasal so increased rapidly over recent years,* and theac-
companying demand for data has been driven by anumber of factors:

1 Repos provide liquidity to the financial markets and are used by many countries to conduct
monetary policy.

2 Thescaleof reposinvolving government securitiesmay have animpact on government debt op-
erations and the cost of government funding.

3 Repos can be used to influence an institution’ s short-term risk profile and can aso be used to
create highly leveraged positions.

Data for end 1998 indicate that over 50% of outstanding repo transactions involving UK banks
werewith non-residents and that UK bankswere net lenders of cash to non-residents via repos of
around £30bn. Thisreflectsthe highly internationalised nature of this activity; consistent report-
ing of repos across countrieswould help both in understanding these markets and in the reduction
of world-wide balance of payments discrepancies.

The debate about the relative merits of the collateralised loan versus change of ownership
methods of recording reposisongoing. The collateralised |oan approach would appear to bemore
able to meet the data needs outlined above, although this approach would also need to be supple-
mented by information on the collateralisation of other types of exposuresto provideafull indica-
tion of leverage and liquidity. (Hamilton et al).

Although not currently collected by the UK, thereisal so someinterest ininformation on repos
where the currency of the security and the currency of the cash are different. These transactions
enableinstitutionsto swap their exposuresinto that of adifferent currency, and can beusedtoraise
finance in one currency, and lend it on in another.

(v) Spread Earnings

Whilst the primary concern of global market surveillance is related to the scale and direction of
capital flowsand risk exposures, thereisalso interest in valuing the economic role of financia in-

1) Although long runs of data on international repo activity are unavailable, the level of outstanding contracts has
roughly trebled in the UK in the last two years.
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termediaries. The growth of trading volumes, in the UK and elsewhere', prompts the question
“how dointermediariesbenefit from these activitiesand how canthe effectsbe measured?’ In par-
ticular, the growing volume of crossborder transactionsrai sestheissue of how these contributions
could be measured within the balance of payments.

The services provided by financial corporations are viewed within the statistical framework as
falling into one of two broad product types. Intermediation services, such as market making and
credit granting, requirethe intermediaries’ use of its own balance sheet asthe means of delivering
theproduct. By contrast, auxiliary services, such asbroking, fund management and financial con-
sultancy, deliver the product in adirectly comparable way to that for most non-financial services.
Whilst auxiliary servicesarenormally providedinreturnfor anexplicit feeor commission, thepre-
cisenatureof financial intermediationislesstransparent and the service provided by theintermedi-
ary istypically paid for through an embedded charge which need not be directly measured, or even
measurable, by either party.

The System of National Accounts draws a clear conceptual distinction between income de-
rived through the application of dealing spreads and holding gaing/losses that result from changes
in the external market environment. Dealing spreads should be reported in the current account
whilst holding gains and losses should be reported in the financial account. BPM5 defines the
spread earnings (al so sometimes called service earnings) of forex deal ersasthe spread between the
mid point rate, and the buy/sell rate for each transaction.

In practice, market makerstypically calcul ate their earningsthrough the daily marking to mar-
ket of their trading book positions and so have no operational need to maintain individual transac-
tion data— direct observation of the spread earnings would therefore beimpossible. Estimates of
cross border spread earnings havetherefore required the use of supplementary information on rep-
resentative dealing spreads and market turnover —areasthat the UK iscurrently investigating fur-
ther.

(vi) Financial Market Data for International Financial Stability (hosted by Bank of
England)

The recent international crises, like others before them, have given prominence to the need for
good quality and timely economic and financial data. A view has emerged that better data provi-
sion allowsinvestorsto make better informed investment decisions, | eading to improved resource
allocation, aswell ashighlighting potential problemsat an early stage so reducing thelikelihood of
sudden shocks to the economy.

Following a weeklong workshop at the Bank of England, a group of three participants re-
searched into theseissuesand have produced areport of their findings (Hamilton et al). Thisreport
contained alist of datarequirementsthat were requested by users; examined existing frameworks
to seethe extent to which they meet these needs; and investigated i ssuesrelated to banking indica-
tors, derivatives and repos. Inter alia, the report recommended improved data on: external debt,
banking indicators, capital markets and risk type data. It also highlighted the need for continued
harmonisation of frameworks and the value of aweb page containing all data sources.

3. Conclusion

Theinternationalisation of markets has increased the complexity of data production and analysis,
generating anumber of problemsfor datacompilers. This paper hasidentified a number of these
problems and outlined some of the UK’ s practical solutions. Thisincludes work related to: risk
based data, the cal culation of non-resident positions, problemsassociated with residency of book-
ing of derivative contracts, issues raised by repos and spread earnings and the increasing need for
datafor financial stability purposes.

Therearea so somefundamental questionsthat will need to be addressed inthe next few years:
withtheglobalisation of markets, should databe aggregated according to thelocation of theimme-
diate or ultimate counterparty? Should and can there be greater international co-operationto assist
in data production? Should statistics reveal thelegal or beneficial owners? Should there be more
data on risk based measures?

1) For example, FX turnover in the UK increased by around 40% between April 1995 and April 1998 (BIS, 1998).
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Résumé en frangais

Pendant les trente derniéres années, les marchés financiers du monde entier ont connu des
changements d'une portée considérable. Le présent document fait le point sur les principaux
dével oppements des marchés financiers du Royaume-Uni et illustre certains des problémes de
mesur e statistique associés. Les exemplesont ététirés des projetsen coursau seindeladivision
Satistiques de la Bank of England.

Robert Hamilton

Bank of England, Monetary and Financial Statistics Division
Threadneedle Sreet, London
mfsd_bps@bankofengland.co.uk
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The organisation of afirst Portfolio
Survey in Belgium and the problem
of the Household Sector

Guido Melis— National Bank of Belgium
1. General context of the survey

For the purpose of the IMF Co-ordinated International Portfolio Survey, Belgium conducted for
thefirsttimeasurvey oninvestmentsasat theend of 1997 held by itsresidentsinforeign equity se-
curities and short- and long-term debt securities.

Since neither we nor the respondents had any experiencein this matter, it seemed appropriate
toaimat simplicity aswell ascompl eteness. Wetherefore opted for thelargest possible popul ation
of respondents, both final investorsand custodians, and the simplest possibleforms. Thisimplied
that our computer application could be developed in-house.

By including both final investors and custodiansin the survey, we tried to find out about for-
eign investments by both institutional investors and large enterprises (via forms for fina inves-
tors), aswell asascertaining indirectly (viaformsfor custodians) theforeigninvestmentsof other,
smaller enterprises and individuals (households) not included in the survey.

Itisclear that, at this stage, the ownership of securities by the household sector was recorded
only in so far as those securities were entrusted to resident custodians.

2. Specific problem of the household sector

However, the use of bearer securitiesin Belgium and the fact that people commonly keep these
themselves made it very difficult to achieve afull inventory of securities held by the household
sector. In fact, although registered securities are becoming steadily more common, bearer securi-
tiesarestill widely used, especially by individual swho ofteninsist on holding the actual securities
anonymously, for tax reasons.

The proximity of the Luxembourgfinancial centreisagreat attraction for theindividua inves-
tor and encourages the use of bearer securities.

Bearer securitieswere automatically included in the survey resultsonly if they were entrusted
to domestic custodianson open deposit. It wastherefore necessary to make estimated additionsfor
securities kept by the owners themselves or entrusted to foreign custodians.

3. Estimated macroeconomic additions for the household sector

First we examined the possibility of estimated additions based on global comparisons with other
sources such as the International Investment Position, the cumulative flows from the balance of
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payments and an annual study of the financial assets of individual s (breakdowns used: due dates,
currencies, investment channels and fiscal status). But all these sources havetheir limitations, in-
cluding asregardsthechoiceof breakdownsandthelevel of detail, so that they could not be used as
abasisfor estimated additions. The use of macroeconomic models also proved impossible for the
same reasons.

4. Estimated semi-microeconomic additions for the household sector

On examination, estimated semi-microeconomic additions proved the most reliable and also pro-
vided the necessary breakdownsfor reporting to the IMF. Asarule, they were made only whereit
was sufficiently certain that residents held foreign securitiestotalling thisamount. The survey re-
sults are therefore bound to be partly underestimated.

As regards equity securities, we first ascertained — via financial intermediaries selling these
products — almost the complete total for Luxembourg “Sicav”-funds held by Belgian residents.
Since we were unable to establish to what extent these securities were aready partly included in
the survey figures (under equity securities, country: Luxembourg), the amount of these fundswas
simply added in respect of the part in excess of the total equity securities already included under
Luxembourg. Thisis presumably an underestimate.

We aso found out from the Stock Exchange Committee the amount of bearer depositary re-
ceiptsfor foreign sharesissued in Belgium. Inaccordancewith the IMF guidelines, such bearer re-
ceiptsmust betreated inthesameway asall other equity securities. Sinceit wasnot possibletofind
out what amount of bearer depositary receiptswas already included in the survey figures, and in-
quiriesreveal ed that alarge number of respondents actually held such certificates, we decided not
to usethiselement for an estimated addition, especially asthe absolutefigurewasmarginal inrela-
tion to the total amount recorded (less than 2%).

Withregard tolong-term debt securities, weknew from the publications of the Grand Duchy of
L uxembourg I nsurance Supervisory Servicethetotal amount of L uxembourginsurance notes sub-
scribed to by Belgian residents: there was also avery small amount of external information avail-
able on Luxembourg savings notes. Since all these securities bear interest and it is most probable
that they areall for the account of individual s (certainly whereinsurance notes are concerned), we
can assume that these are not usually held on open deposit for tax reasons. These amounts were
therefore added in full.

Asregards other euro bonds, there was insufficient reliable information available, so that no
estimated addition could be made.

5. Survey results and final conclusion

Altogether, 99.7% of respondents replied. Their investments, respectively safekeeping, repre-
sented 62% and 23% of thetotal results. The balance, namely 15%, camefrom estimated additions
(12% for equity securities and 3% for debt securities).

After these estimated additions, 80.4% of the ownership of foreign investment securities had
been recorded, in comparison with the I nternational Investment Position of Belgium. Weassume
that the gap is due mainly to euro bonds held and kept by individual s themselves.

Résumé en francais
L’ enquéte belge sur les investissements en valeurs mobiliéres étrangéres couvrait auss bien les
investisseur sfinalsquelesdépositaires, qui prisensembl e, apportaient 85% desr ésultatstotaux.
Néanmoins, I’ utilisation fort répanduedetitresau porteur constituait un obstacle majeur pour
recenser |e secteur des ménages. Pour cette raison, nous étions obligés de procéder a des estima-
tions supplémentaires. Seules des estimations semi-microéconomiques s avéraient réalisables:
elles représentent 15% des résultats totaux.
Globalement, les résultats de I’ enquéte couvrent 80.4% de la position extérieure globale.

Guido Mélis

National Bank of Belgium, Statistics Department
boulevard de Berlaimont 14,

1000 Brussels, Belgium

e-mail bop@nbb.be
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Accruals Methodol ogy:
Statistical problems in the Estimation
of Interest for new Financial
| nstruments in the context of
Globalisation of Financial Markets

Aureliano Gentilini and Valeria Pellegrini — UIC
1. The Issue

Therecording of accrued interest on the basis of therulesdefined in the 5™ Edition of theIM F Bal -
ance of Payment Manual hasraised specific methodol ogical problemswith regardsto BoPand Fi-
nancial account Compilers, still outstanding to date.

Theinternational guide for national accounts compilers (SNA 93 and ESA 95) are not suffi-
ciently detailed and introduce different criteriafrom those set out in the BPM5 and the BoP com-
pilation Guide.

In this respect, the studies issued by the national Central Banks and panel of experts have
shown alack of consensus on acommon theoretical framework related to thefull accrual record-
ing. At present acommon accounting framework gathering the general consensus does not exists
for the BoP compilers seeking to implement the standard.

In 1998 the Ufficio Italiano dei Cambi (hereafter referred to asUIC) planned to changethein-
terest recording system, formerly based on settlements, and moved to an accrual basissystem. The
UIC planned toimplement the new system with referenceto debt securitiesand money market in-
strumentswhen cometo drafting the Balance of Paymentsfor theyear 1999. The accrual basisre-
cording methodology will be extended to all the other financial instruments by taking a step by
step approach.

Inthispaper, just asynthesisof theentireanalysis, weintend to givean overview of our experi-
enceinimplementing the new recording system and to set out the conclusionsdrawn up asastart-
ing point for further debates. Finally, wetried to quantify theimpact of the methodol ogical change
on each debt security category with reference to the Italian Balance of Payments.

In order toimplement an efficient and consistent statistical methodol ogy for the cal cul ation of
the accrued interest we had to:

- -defineaconsistent theoretical framework capabl e of treating all thefinancial instrumentscate-
gories, regardless of their relative importance in the foreign assets portfolio;

- -definetheinformation to beincluded in the databases built up to support the accrual recording
system.

New financial instruments, typically equity/index-linked issues, have highlighted theinadequacy
of thetraditional definition of interest to represent the compl exity of thefinancial markets. In par-
ticular, financial innovation has demonstrated the difficulty of distinguishing between interest
and capital gain/loss without adopting complex and innovative theories. The pros and cons dis-
cussion of the debtor approach versusthe full market approach showstheimpossibility to havea
definition of interest income capable of satisfying all the constraintsimposed by the accrual re-
cording criterion. The choice between the debtor and the full market approach should be based on
both the data collection system and the information available on securities. Furthermore, BoP
compilers, oncethey selected one of thetwo recording criteria, will haveto giveuptheideaof dis-
tinguishing between interest and capital gain/lossin away that could be relevant for both issuers
and investors.

IFC Bulletin 4 — June 1999



GLOBALIZATION OF MARKETS - CONTRIBUTED PAPERS

2. The database structure.

In our analysiswe focused on Italian foreign portfolio assets, since Ufficio Italiano dei Cambi has
built on occasion of the IMF Portfolio Survey acompl ete security-by-security database describing
how portfolio assets were composed at the end of 1997. Portfolio assets have been updated with
1998 dataflowscollected on asecurity-by-security basis. Furthermore, in order to revisethe assets
periodically anew portfolio survey will belaunched withreferenceto 1998. Theinformation onfi-
nancial instruments used to derive our statistics on BoP, supporting both creditor and debtor ap-
proach, can be listed as follows:

- ISIN code (as defined by the Standard 1SO 6166);

- issue description;

- nominal valug;

- date from which interest starts to accrue;

- maturity date;

- coupon frequency;

- coupon interest rate;

- market price (ex-coupon);

- issue price;

- redemption price.

3. The comparison exercise of the different interest recording approach

In order to quantify the net effect due to the different recording methodologies on Italian BoP, a
joint analysisof both assetsand liabilities should be carried out. The present paper representsjust a
theoretical exerciseon foreign assets. We have classified the securitiesportfolio into thefollowing
main categories: fixed rate bonds, zero coupon bonds, variableinterest bonds, equity/index-linked
bond with coupon payments, other equity/index-linked bonds. We have tried to test how much
each of these categoriesissensitiveto the changein theinterest recording methodol ogy by analys-
ingtheir mainfeatures(i.e., reference parameter of thecoupon, coupon frequency, andresidual life
to maturity). Furthermore, we have attempted to define for new financial instruments (typically
structured securities) the income component versus the capital gain component, the former being
defined as the securities’ running yield.

Even though the analysisis mainly based on the framework and database currently in use for
the compilation of Italian BoP, the views expressed here are those of the authors and not necessar-
ily those of the UIC.
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Changes in the Finnish International
Investment Position 1985 — 1998,
a brief statistical analysis*

Jorma Hilpinen and Heikki Hella — Bank of Finland
1 Introduction

This paper aims to describe and study by main component the fluctuations in the Finnish |1P.
These components are the Balance of Payments flows by institutional sector aswell asthevalua-
tion changesinduced by asset prices and exchange rate movements. Large structural and institu-
tional changes of the Finnish economy are highlighted by dividing the sample period 1985-1998
into two subperiods (1985Q1-1992Q2 and 1992Q3-1998Q2).

The period before autumn 1992 can be characterised by afixed exchange rate regime leading
to continual credibility problems. A cyclical and monetary bubbleballoonedinthelast yearsof the
1980s, bursting into a deep recession and a banking crisis. Theinternational capital markets be-
came increasingly volatile, but Finland remained largely outside.

In September 1992, the Finnish markkawas allowed to float. The following year, the markka
started to appreciate, and afew years|ater the stability of the exchangerate wasregained. There-
cession and banking crisis greatly reshaped financial markets, production and institutional struc-
tures. The internationalisation of Finnish enterprises accelerated, and participation in interna-
tional capital marketsvastly expanded. Following membership in European Union and the EMU,
the Finnish economy has been restructured to meet the new competitive conditionsushered in by
the Economic and Monetary Union.

2 Growth, exchange rate and current account

After along period of economic growth, the Finnish GDP decreased nearly 15 per cent during
1991-1993, experiencing the most severe economic recession of the 20th century. Total output be-
gantorevive 1993, and GDP reached the pre-recession level during 1996, with growth continuing
thereafter.

GROSS DOMESTIC PRODUCT
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The Finnish economy has been |abel

led asasmall open economy with ahigh propensity to export and import. The share of exports of
GDP has exceeded 30 per cent at its highest. The export industries have traditionally been energy
and capital intensive, such asthe pulp and paper industries, aswell asthe metal engineering indus-
tries. The recession was felt most severely in the consumer goods and serviceindustries. After the
recession of the 90s, thetraditional export industrieshave strengthened their positioninworldwide
competition through mergers. The high tech industries have recently gained the position of major
exporters.

After an era of credibility problems and pressures against the fixed rate, the Finnish markka
was devalued in November 1991 and allowed to float in September 1992. In al, value of the
markkadepreciated some 30 per cent beforeit started to strengthen in spring 1993, regai ning most
of its value by mid-1995, after which it has been stable. Finland entered the EU exchange rate
mechanism (ERM) in October 1996.

Chart 2 The trade-weighted currency index
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Over most of the post-war period, the Finnish economy has suffered from problemsin foreign sta-
bility. Even as recently as from 1989 to 1992, the current account deficit amounted annually to
some 5 per cent of GDP over four consecutive years. The deficit decreased to one fourth in 1993,
whileinthefollowing year asurpluswas achieved. The subsequent years have shown acontinuing
surplus, and in 1998 the current account surplus exceeded six per cent of GDP.

Chart 3 NET LENDING BY SECTOR
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3 Decomposition of the Finnish IIP into flows by sector and valuation changes
The flow identity of the lIPis of the form@!

Ai=B{+Ci+Di+E +F+ G+ H,
where

A = Net IIP, liabilities |ess assets, total change (inflow +)

B = Banks, liahilities less assets, net change (inflow +)

C = Corporate sector, (and other sectors), liabilities less assets excluding shares and other equity
items, net change (inflow +)

D = Corporate sector, (and other sectors), shares and other equity items, liabilities|ess assets, net
change (inflow +)

E = Centra government, liabilities less assets, net change (inflow +)

F = Net lIP liabilities |ess assets, valuation changes, excluding portfolio investment liabilities,
G = Portfolio investment, liabilities, valuation changes

H = Reserve assets, net change (increase -)

All variables are expressed in percentage of the nominal GDP.

Thesampleperiodis1985Q1—1998 Q2 and the subperiods 1985 Q1 —1992 Q2 and 1992 Q3—
1998 Q2.

The mean and the standard deviation are presented below describing the development of the
Net 1P (position and total change) and its components (al so see Charts4-10). Theaimisto com-
parethe size and variation of the quarterly sector flows and val uation changes both between vari-
ablesin various subperiods and between the two subperiods. Ordinary statistical equality tests of
mean, median and variance have been carried out for the total set of the Net I1P components. Ta-
bles| and Il clearly reveal that the null hypothesisisrejected (all variables have equal value of a
statistics). As shown below, carrying out the robust variance testsin pairsis of importance?, how-
ever.

Chart 4 % of GDP N IIP position (liabilities less assets)
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1. Net lIP

2. Net external debt (excl. shares and equity items)

1) The review of the Finnish Net I1P, see Kariluoto (1996, Section 5)

2) See Brown & Forsythe (1974) and Levene(1960). Robust tests protect against the effects of outliers and other
anomaliesin data. Often it isimportant to carry out both robust and classical test and to compare theresults. The
first study conducted of the robust variance test is by Box (1953), who first used the word robust as a statistical
meaning.
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Chart5
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Tablel Mean value

A B C D E F G H
Quarterly:
355= 3.04+0.29-0.75+1.31-0.00+0.04—-0.38: Period| 1985Q1— 1992Q2
6.11=—4.04-215+1.16 + 3.71 + 1.47 + 6.52 - 0.56: Period Il 1992Q3 — 1998Q2
470=-0.11-0.46+0.10-0.11 + 0.65 + 293 -0.46: Tota 1985Q1— 1998Q2
Monthly:
458=-321-2.72+0.90+3.12+0.90 + 6.27 —0.68: Period 1992.:M10 —1998:M10

3.1 Private sector interest-bearing debt

Accordingto Tablel, theforeignfinancial flowsof both the banksand the corporate sector werere-
versed when moving from period oneto period two. The current account deficits had caused high
levels of foreign indebtedness in Finland during the 80s. Banks have had a prominent position in
conveying foreign financeviatheir balance sheetsto the enterprise sector inasmall country witha
persistent shortage of capital. Only largeinternational enterpriseswereableand allowedtoacquire
finance from global capital markets or had direct ties to foreign banks. After the mid 80s, the
liberalisation of financial markets made substantial capital imports possible. Thisforeign finance
was fatal to both domestic sector enterprises with limited risk-bearing ability aswell asto banks
when the recession hit in 1990. The repeated devaluations of the markka made foreign finance
very expensive and many bankruptcies resulted.

Chart 6 Corporate sector (excl. shares and equity items (C)

% of GDP
15

10

-15

85 86 87 88 89 90 91 92 93 94 95 96 97 98

IFC Bulletin 4 — June 1999 45



IRVING FISHER COMMITTEE

Having survived the deep recession of the early 90s, enterprises and banks quickly paid back the
bulk of their foreign loans and amortised most of their bonds issued in foreign currencies. The
banking crisis caused by the recession resulted in major mergers between commercial banksand
in the partial demolition of the savings bank system. Today, the largest commercial bank has a
market share of some 40 per cent. After the recession, the foreign borrowing and the issues of
bonds abroad by the private sector have remained fairly modest.

Chart 7
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3.2 Equity items and asset prices

After 1992, foreign liabilitiesin theform of sharesand equity grew in Finnish enterprises (D) asa
result of Finnish shares becoming moreinteresting as an object of investment. The most dramatic
change since 1992 is revealed in item G, the valuation changes of portfolio liabilities (mainly
stocks)*. Currently, themajor part of theliabilitiesin the Finnish Net || P consistsof Finnish shares
inforeign ownership, the value of this stock representing almost 70 per cent of GDP. Most of the
increaseinthisstock, in 1998 some 80 per cent, isattributed to therisein equity prices. Theboom
on the stock market and aconsequent rise of equity priceshas contributed most to theliability side
of the 1P, while Finnish residents have displayed only passive interest in foreign equities.

Chart 8 Corporate sector, shares and equity items (D)
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Swingsin the exchange rate have been apparent in the data after September 1992, when the Finn-
ish markka was allowed to float (seeitem F).

1) Seealsochart 9
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Chart9
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1.Other valuation changes, mainly exchange rate
2. Portfolio liabilities

Inthe 1P, direct investments abroad and in the domestic economy are a considerable part of for-
eign assets and liabilities of the non-bank sector. Large-scale mergers both in banking and in ex-
port industries have recently led to vast single transactions. The direct investment abroad stock,
being some 20 per cent of the GDP, istwice the level of foreign direct investment in Finland.

3.3 Central government capital movements

The strong growth of the net foreign debt of acentral government in deep cyclical recession with
shrinking tax revenue and growing unemployment outlaysisdepictedinitem Ein Tablel. During
the 1980’ s, the debt of the public sector was negligiblein Finland. However, the net borrowing re-
quirementsof the central government were annually some seven per cent of GDP onaveragefrom
1992 to 1995, and accordingly, the central government debt rose over afew yearsto about 70 per
cent of GDP. The balance between central government income and outlays was restored in the
1999 budget. During thefirst half of the 90s, the central government acquired substantial amounts
of foreign finance, but more recently borrowing has taken place from domestic sources. The cen-
tral government foreign debt currently stands at some 25 per cent of GDP.

Chart 10 Central Government (E)
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Summing up, therole of banks has been dominant especially inthefirst period asshownin Tablel.
Banks contributed on average to over 85 per cent in the change of the net I1P. In addition to banks,
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central government and asset prices (mainly equity prices) were important factors for changein
the 1P during the second period, the effect of the asset prices being the largest.

3.4 Variability of components
Tablell Standard deviation

A B C D E F G H
Quarterly:

443 523 317 074 312 311 086 3.77: Periodl| 1985Q1 — 1992Q2
1544 839 420 273 739 692 437 588  Periodll 1992Q3 —1998Q2
10.76 762 383 211 552 516 1058 4.78: Tota 1985Q1—1998Q2

Monthly:
27.93 12.07 628 448 1092 9.29 2645 10.18 Period 1992.10 —1998.10

Tablell showsthat thevariability of most itemsismarkedly larger in the second period thaninthe
first. Totally, the coefficient of variation of thechangeinthell P hasgrownfrom 1.25t0 2.53 from
period oneto period two. Thevaluation changes of portfolioliabilities (G) show themost striking
increase of thevariability, see Tablell (rows2 and 4). The coefficient of variation wasin monthly
case 6.10 in period two, almost tree times that of the quarterly time series.

Monthly time serieshave, in general, considerably larger variability than the sametime series
with a quarterly frequency. This holds true especially when the flow data of the Balance of Pay-
ments are considered. However, the stock data studied do not display a similar increase of vari-
ability when the quarterly series are replaced by the monthly data. The larger variability of the
monthly series obviously decreases their analytical relevance. When the monthly national flow
datawithlargevariability areaggregated, for example, tothe Euroarealevel, thestatistical quality
of the datais difficult to assess.

The equality of the value of the variances has been tested by comparing the key variablesin
pairs. Banks (B) and central government (E) are considered together as are banks (B) and corpo-
rate sector (C) and corporate sector (C) and central government (E). In addition, the two different
valuation items, mainly exchangerates (F) and equity prices(G) are studied. The robust variance
test' result strengthens the inference that banks' contribution has varied remarkably more than
that of central government. A similar result emergesfrom the comparison of thevariation between
banksand corporate sector. Asexpected from earlier conclusions, theequality of the variance hy-
pothesisisnot rejected inthetest between corporate sector and central government, asistheresult
between the two different valuation items.

4 Conclusions

This paper has endeavoured to describe and compare the development of the components of the
Finnish Net |1 P. The data consisting of sectoral flowsand valuation items cover the period 1985 —
1998 and for analytical purposestwo subperiods, being beforeand after thefloating of the Finnish
markka. The study focuses on the main sectors; that isbanks, corporationsand the central govern-
ment. Additionally, the valuation items (exchange rates, equity prices) have played an important
role in the Net 1P decomposition, and particularly equity pricesin recent years. The mean and
variability of eachitem hasbeen estimated, and for someitemsal so bivariaterobust variancetests
were carried out.

The results above confirm the fact that the Finnish banks still prominently contribute to the
variation of the Finnish BoP flows. During thelate 80sand early 90s, thiscan beinfered from the
very bank-oriented structure of Finnish financial markets, but the same holds true during the 90s
aswell, eventhoughitisargued that therol e of bankshasgenerally declined. Moreover, theperva-
sive crises of the banking sector isreflected in both subperiods. Even if enterprises have recently
been morein aposition to exploit the opportunitieson theinternational capital markets, the banks
role was dominant when the economy was recovering from the recession, and both banks and the
corporate sector made efforts to improve their balance sheets.

The second major feature of the Finnish BoP istheincreased interest in Finnish equitiesasan
object of investment. This phenomenon in hand with the price boom on the stock market hasin re-
cent yearsincreased the equity holdings of foreignersto becomethe most significant itemin Fin-

1) Brown-Forsythe (1974)
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land’sIIP. At the sametime, the globalisation of the major Finnish corporationshasaccel erated. A
third featureisthe rapid growth of the central government’ sforeign debt due to the deep recession
and high unemployment from 1991 to 1994.
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Annex 1 Balance of payments statistics survey system

The total number of entities in the official register of enterprises and establishments is around
250,000in Finland. Themajor export firmsarelargeinrelationto the size of theeconomy, but their
number islimited and thus only afew firmsare ableto act in the international capital markets. In
the early 90s, the Board of Customsreported that there were 6500 exportersand 10,300 importers
in Finland having more exports or imports than some 16,500 ecu (1993). Theregister of exporters
and importers can be used asaframefor financia flow and stock surveys. Thefinancial flowsand
stocks by enterprises can be made up with even smaller group of enterprises. For example, by sur-
veying 80 — 90 consolidated enterprises some 70 per cent of exports can be covered but the same
enterprises make up almost 100 per cent of the foreign assets and liabilities.

Thetotal number of banksrelevant for the BoP statistical reportingisten, including inaddition
tocommercial banksall savings- and co-operative banksreporting collectively viatheir central or-
ganisation, respectively, and the number of other financial institutionsis 29. Other financial insti-
tutions constitute mainly of insurance companies and pension funds. In Finland, the domestic se-
curities brokers carry on an important part of the securities trade of the residents with foreign pa-
pers as well as function as middlemen when nonresidents are trading with Finnish papers.

The statistical system employed in Finland can be characterised as eclectic. Many sourcesfor
information can be used in compilation of the bal ance of payments statisticsin acountry with sta-
tistical tradition of good basi ¢ registersand afunctioning collaborati on between statisti cal authori-
ties. Thisholdsespecially truein the current account where commodity trade, transport, travel and
insurance can be based on special statisticsnot collected only for the balance of payments. Thefi-
nancial account surveysin turn serve the flow of funds statistics compiled by the Bank of Finland
and Statistics Finland in collaboration. The consistency between the National Accounts and the
Balance of Payments has always enjoyed high priority.

The systemwasbuilt in the early 90s after the liberalisation of the exchange controls. Thenthe
current account deficit and the growing indebtednesswere major concerns of the economic policy.
It was clear that the monthly information on these economic fundamentals were requested. The
maininvention of the systemwasto combinethe stock and flow dataaswell astheincomedatato a
single survey. In negotiations with banks and major enterprises the respondents informed that, in
fact, the stock datawere morereadily availablethan theflow data. In addition, the combination of
both made it easier for the respondents to be consistent in their reports.

For the monthly system asmall non-probability sample on enterprises (lessthan hundred) was
selected. The sampleisupdated annually and occasionally, like every fifth year, a‘ census’ survey
is conducted. All banks are surveyed and only a few of the other financia institutions are ex-
empted. All 26 securitiesbrokersare surveyed for balance of payments purposesin order to cover
the international financial activities of the households and small enterprises.

Themonthly survey systemiscompleted with annual surveysof direct investmentsabroad and
in Finland. These surveysinclude more structural information and the sampling is more complex
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than in the monthly system. Additionally, nonrepetitive sectionslike the IMF survey on the geo-
graphical breakdown of portfolio assets can easily be included in the system in order to acquire
more structural information.

Annex 2 What is arobust variance?

The basic distinction between aclassical (non-robust) and a robust variance estimator isthat in-
stead of the mean, some robust location estimator like the median is applied in the variance for-
mula. Levene (1960) used the absol ute difference from the mean. Brown and Forsythe (1974) de-
veloped the Levenetest statistic by replacing the absol ute mean difference with the absolute me-
dian difference. Intheliterature, thistest isalso known asthe modified Levenetest. Thistest ap-
pearsto be superior in the robustness and power, i.e. it isrobust against departures from assump-
tion of statistical distribution (often normal) (see, eg Neter et al., 1996, p. 766). These departures
occur for instance together with outliersin data. The modified Levenetest does not require equal
sample size.

Jorma Hilpinen
Heikki Hella

Bank of Finland
Satistics Department
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The Role of the
Central Bank of Barbados
In the field of statistics

Danidel O. Boamah — Central Bank of Barbados

1. Introduction

Likemost central banks, the Central Bank of Barbadoshasaregulatory functionin respect of thefi-
nancial system and alegidative mandate to undertake continuous economic research. To thisend,
the Bank has assembled and maintains, on a current basis, economic datawith aprimary focus on,
financial, fiscal, foreigntradeandreal sector variables. The Barbados Statistical Service (BSS) has
the legal authority to collect statisticsin Barbados but because of inadequate human and financial
resources, it has been unable to provide certain types of data and has even stopped disseminating
sometypesof socio-economic data. The Bank thereforefindsitself filling the breach by gettingin-
volved in the dissemination of not only banking and financial data but non-financial and other
socio-economic information as well.

TheBank isalso amajor user of statisticsto the extent that it conducts research on all facets of
theeconomy. Inthat regard, itisconstantly looking for avenuestoimprovedataavailability, cover-
age and quality. Thisarticle outlinesthe Bank’srolein collecting, processing and disseminating
economic information in Barbados.

2. Data Collection and Processing

The Central Bank of Barbados collects and processesinformation from both primary and second-
ary sources. Virtually all theinformation on the operations of financial institutions are obtained as
primary data from these institutions. These are collected through a set of weekly and monthly
scheduleswhich detail the nature of theaggregates, how they areto be categorised and the periodic-
ity required. Theintegrity and consistency of the dataso collected isverified by cross checking the
weekly against the monthly reports The Bank publishesthe consolidated information. The bulk of
secondary datareachesthe Central Bank from the BSS. Othersare collected from key Government
Ministries such as Finance, Trade and the Accountant General’ s Office. The Bank’srolein these
types of datais mainly that of a disseminator, since much of the dataiis already processed.

Theprocessing of datahas gonethrough anumber of phases. Initially the source dataweretab-
ulated with calculators before typing. The typed data were stored on typewriters with electronic
memory (e.g. IBM Mag Card) and then updated monthly before publication. Withthe acquisition
of aCentral Purchasing Terminal (CPT) intheearly 1980s, which allowed datato be stored onlarge
floppy disks, the production of the Bank’ sstatistical publicationswerefacilitated agreat deal asthe
tedium of manually manipulating data was reduced.

The introduction of personal computers in the Bank in the late 1980s allowed a gradual shift
from the manual processing of datato a fully automated process. The data were processed on
Lotus 1-2-3 spreadsheets whose printouts were used to update the required tables before publica-
tion. The acquisition of the Advanced Retrieval Econometric and Modelling System (AREMOS)
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softwarein the early 1990s allowed for afull system-wide database to be created. This database
stores al thefinancial data collected by the Bank’s statistical unit and it enablesthetablesin the
Bank’s publications to be updated, processed and printed without re-keying. It isultimately in-
tended to have all economic and statistical data to be stored in the database from which userscan
tap directly for whatever analysisis required.

3. Information Dissemination

The Bank disseminatesits statistical information mainly through three publications. They arethe
monthly Economic and Financial Statistics(EFS), the Annual Statistical Digest (ASD) andthean-
nual Balance of Payments (BOP) publication. The quarterly Economic Review (ER) and the
Bank’s Annual Report (AR) are also good sources of information, carrying datathat usually sup-
port the analytical orientation of these publications.

TheEFSat present carriesatotal of sixty-five (65) tablesof which 41 (63.1%) aretablesonthe
financial sector, 10 (15%) on foreign trade, 9 (13.8%) on public finance and 5 (7.7%) on general
statistics of the real sector. The ASD carries all the information in the EFS but provides data of
longer periodicity (quarterly and annually) and longer seriesof past data. It also carriesbasic mac-
roeconomic dataon other Caribbean Community countries. Asexpected, the Balance of Payments
publication contains detailed information on Barbados transactions with the rest of the world.
Thisisbased on primary data collected through annual surveys, managed entirely by the Central
Bank.

The dissemination of information to the public through formal publications is supplemented
with other instruments such as the press rel eases that accompany the Governor’s quarterly press
conferences on the performance of the Barbados economy. The contents of the pressreleasesare
based on information from the Bank’s Economic Outlook, an internal document which reports
dataontheshort to mediumtermforecastsderived fromtheBank’ squarterly forecasting model.

In keeping with new trendsininformationtechnology, the Bank hasset up awebsitewhich car-
ries general information on the Bank’s operations, along with recent updates on the Barbados
economy. A voice menu system also givesthe general public accessto recorded information via
the telephone.

4. Main Challenges and Future Plans

One main goal isto develop systems that would enable the Bank’ s computerised database to be
made availableto all users whileensuring dataintegrity and security. Itisalso plannedto setupa
system of electronic datainterface (EDI) that makesit possibleto have datatransferred el ectroni-
cally from external and internal suppliersinto a data sub-directory.

Themain challengesinvolvefinding effective means of dealing with problemsthat affect data
quality, timeliness and the effectiveness of the data collection process. The concern with data
quality extendsto both routinedatathat the Bank collects, processes and disseminatesand itsown
estimates of indicators for national accounts statistics.

Monetary accountsare derived fromfairly reliable sourcesbut their quality isoften affected by
incorrect classification of accounts. Sometimes the Bank is forced to delay the publication of
monetary accountsbeyond the normal two month lag periodin situationswhere inaccuraciesaris-
ing from misclassifications cannot be resolved quickly. The Bank plansto deal with such delays
by expediting theintroduction of the EDI system which would enable such inaccuraciesto be de-
tected and dealt with quickly.

TheBank currently makes estimates of real GDP. However, the baseyear (1974) istoo old for
these estimatesto adequately account for possible structural changesin theeconomy. TheBank is
therefore collaborating with the BSS to expedite the necessary surveysthat would allow 1994 to
be used asthe baseyear and to put mechanismsin placeto havethebaseyear changed every 5to 10
years, asistheusual practice. TheBank isalso collaborating with aprivate sector agency toiniti-
ate aquarterly survey of businessintentions. The results should facilitate the production of ase-
riesof leading economicindicatorswhich should helptoimprove GDP estimatesand enhancethe
forecasting capabilities of the Bank.

Daniel O. Boamah

Central Bank of Barbados

Sory Street, Bridgetown, Barbados
cbb.libr @caribsurf.com
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Function of Central Banks
In the field of statistics:
the case of Belgium

Bart Meganck and G. Poullet — National Bank of Belgium

1 Thedtatistical powersof central banks, certainly intheindustrial countries, are generally con-
fined to the financial sphere of the economy, particularly the monetary, financial and balance of
payments aspects. In contrast, central banks have little if any involvement in the real sphere. In
Belgium, however, the central bank has long had a greater role in statistics, and that role has ex-
panded further in recent times.

Aswell asbeing responsablefor monetary, financial and balance of paymentsstatistics, back in
the 1950s the Bank was requested to organise business surveys. These surveys, which result in
“sentiment indicators”, allow economic developmentsto be assessed much sooner than inthe case
of quantitative statistics. Theninthe 1970sthe Bank set up a“ Central Balance Sheet Office”. All
Belgian enterprisesmust, by law, submit astandardised balance sheet tothe Bank. Sincethesebal-
ance sheets are more or less exhaustive, they are avaluable source of information on businessin
Belgium. Finally, in 1995 the statistical activity of the National Bank of Belgium's Statistics Di-
rectoratewasexpanded once againwhen the Bel gian Government decided to reorgani se public sta-
tistics. Theaimwasto improvethe efficiency of the public statistical system, partly inview of the
impending economic and monetary unionin Europe. That wasthereasonfor creating the National
Accounts Institute (NAI). Asthe NAI has no staff, it calls on three associate institutions to carry
out itswork, namely the National Statistical Institute, the Federal Planning Bureau and lastly the
National Bank. Thus, the Statistics Directorate of the National Bank has been responsible since
1995 for two major areasin thereal sphere of the economy, namely the compilation of the national
accounts and the collection and production of foreign trade statistics.

2 Thistransfer of powersand the advent of European monetary union have undoubtedly brought
about fundamental changesto anumber of aspects of the work of the Statistics Directorate. First,
the Directorate had to meet new statistical requirements, namely for new data and more detail in
existing data, more harmonised data, greater frequency and much stricter delivery deadlines. One
effect of thisisthat the traditional working method of the Statistics Directorate, based mainly on
exhaustive book-keeping, isgradually being replaced by amore statistical approach. The Depart-
ment isincreasingly specialisingin new statistical techniquessuch assampling, supplementary es-
timates, missing data, etc. Itistherefore atricky task to arrive at atrade-off between quality and
speed. Tofindananswer tothischallenge, athink tank was set up ayear agowhichled to thewide-
spread introduction of quality controls. These quality controlsrelate to thewhole chain from pro-
duction to dissemination of the statistics.

This chain, which formalises the statistical approach, can be broken down into nine stages,
each divided into three phases. Each of these phases has one of more associated quality criteria, as
may been seen from the table below:

STAGES QUALITY CRITERIA

Preparation

1. Definition of the product and the client Relevance
2. Preparation of the collection of data Representativeness
3. Collection of the data Cost optimisation, communication
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Production
4. Processing of individual answers Accuracy, internal consistency
5. Statistical processing Accuracy, expertise
6. Check on results Harmonisation, external consistency

Dissemination

7. Preparation Presentation, usefulness to the customer
8. Dissemination of the results Accessihility, punctuality
9. Review of theresults Regularity

Compliance with these criteriaat each stage will determine the resources and methods to be used.

Itisnot possibleto fulfil all the quality criteriamentioned at once, evenif the ultimate objectiveis

“total” quality. Furthermore, the standard of quality achieved in the directorate is not constant

throughout the process, and it also variesaccording tothe statistics. Ingeneral, wefindthat greater

attention has hitherto been paid to the middle of the chain, while there are some weaknesses at ei-
ther end.
For the immediate future, the department has opted to give priority to the following criteria:

- Punctuality, by the general adoption of schedules of delivery dates and the use of cut-off dates,
and by developing an automated delay monitoring system.

- Communication with both customers and suppliers, by conducting prior surveys among
declarants, paying attention to the presentation of the questionnaires and the results,
co-ordinating some of the surveys and keeping contact files up to date.

- Statistical expertise, by systematising the compilation of metadata and methodological docu-
mentation, andimproving thestandard of statistical training of all membersof thedepartment.

3 Thegreater role than that which a central bank might traditionally be expected to play in eco-
nomic statistics may raise questions about the independence of acentral bank, because it now has
to compile macro-economic policy datawhich may influence government policy. When reform-
ing thestatistical systemin 1995, thelegislaturewas aware of thisproblem and therefore entrusted
these new powersto the National Accounts|nstitute: although these activitiesare delegated, aswe
have said, the Ingtitute supervisesthem. The NAI isrun by an Executive Board, whichischaired
by the secretary-general of the Ministry of Economic Affairsand also comprisestwo board mem-
bersfrom each of the associated institutions. The main duties of thisboard concern co-ordination
and outlining policy for the statistics assigned to the Institute. At the NAI a Scientific Committee
for the National Accountsisalsobeing set up. ThisScientific Committee consistsof two represen-
tativesfrom each of the associated institutionsand six university professors. Thecommitteegives
its opinion to the Executive Board on the scientific value and objectivity of the methods used and
theresults. Inthisway, the Statistics Directorateisableto continue performing itsroleasaninde-
pendent data producer.

Bart Meganck
Head Statistics Directorate
Bart.meganck@nbb.be

G. Poullet
Advisor, Satistics Directorate
ghislain.poullet@nbb.be

National Bank of Belgium,
boulevard de Berlaimont 14
1000 — Brussels, Belgium
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What is a Central Bank’ sfunction in
the field of statistics?

The case of Botswana

Dr. D Cowan and M Radipotsane—Bank of Botswana

1. Introduction: A brief overview of the statistics that the Bank of Botswana currently
collects and publishes

The Bank of Botswana, like most other central banks, producesthree main sets of statistics. These
are monetary aggregates, financial sector statistics (interest rates, banking sector statistics, etc.)
and balance of paymentsdata. In addition, the Bank collects statisticsrelated to the exchange rate
on adaily basis (the Bank is responsible for cal culating the exchange rate and implementing ex-
change rate policy) and on foreign exchange reserves. In many ways, this datais part of, and a
complement to, the balance of payments data it compiles.

Much of the information on the financia sector isused internally, but the Bank of Botswana
has two main publications, the Botswana Financial Satistics and the Annual Report. In addition,
statistics provided by the Bank of Botswana are published by other institutions such as Interna-
tional Monetary Fund (IMF).

2. General Economic Data versus Specific Financial Data

Casually glancing through the array of annual reports from various central bankswhich arein the
Bank of Botswanalibrary, what isimmediately obviousisthat, unlike most developed countries,
thestatisticspublished by central banksin devel oping countriescover amuchwider rangeof data.

The Bank of Botswanais no exception to this general trend. For example, there are tables on
mineral and crop production inthe Bank’sAnnual Report. In other words, the Bank of Botswana's
statistical publications provide much morethanthe*“normal” statisticsthat onewould expect to be
provided by acentral bank, such asinflation andinterest rates. Infact, for most peopleinterestedin
the economy of Botswana, the Bank’s statistical publications are their first, and sometimes even
their only, source documents.

Some of the reasons why central banks in developing countries adopt this wider role are:

- if they were to concentrate entirely on financial and exchange rate market data, most of them
would havevery littletowriteabout. In most devel oping countriesfinancial marketsarenot well
developed, and central bank activity in the marketsis limited;

- in many developing countries government departments are over-stretched and have staff con-
straints. In contrast, a central bank often has adequate skill complement; and

- incontrast to devel oped countries, thereisalack of specialisedinstitutionsdealing with specific
areasof aneconomy. Such institutionsal so compiledetail ed statistical databasesintheir areasof
specialisation, which reduces the need for the central bank or the central statistics office to col-
lect or collate such data

A mgjor benefit of the central bank adopting awider statistical role, or at |east having oneinstitu-
tion in a country that is able to collect most statistics, is that it isin a position to know not only
which dataareavailable, but al so which arethe most up to date. Theinformation can then be made
availableto other users, saving them considerabletimeand effort searching for theinformation.
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3. Other Roles currently carried out by the Bank of Botswana in the field of
statistics

Since many central banksin devel oping countries have adequate skill complementsand are major
usersof statistics, they areal so ableto provideinput into thetype of statisticswhich should be pro-
duced and in helping ensure the quality of the statistical data.
In this regard, the Bank of Botswana has:
- assisted the Central Statistics Office to improve the quality of its statistics; and
- monitored statistical information availableinthecountry, and wherepossible, provideinput and
advice to ensure that the data are as accurate as possible.

4. Future Directions: What function should a Central Bank provide in the field of
statistics?

Ultimately, the Bank of Botswanawould probably like to removeitself completely from the pro-

duction of balance of payments statistics. Itsrolein thisarea, asin the case of many countries, re-

mainsvery much alegacy of exchange controls, which weretraditionally processed at the central
bank.

Instead, acentral bank should be compiling statisticsin areasin which it has specialist knowl-
edge and the necessary input data. In addition to the normal areas such as monetary and financial
market statisticsand exchangerates, the Bank of Botswanais examining the possibility of produc-
ing statistics in the following areas:

- An index of forward economic indicators — The Bank of Botswana, like many other central
banks is gradually moving towards using indirect instruments to conduct monetary policy in-
stead of traditional direct instruments. Yet, without awell devel oped financial market, and often
asubstantial delay in the production of key economic data such asinflation, the Bank will need
to develop its own statistics which will assist in monitoring economic and financial trends.
Without such statistics it is difficult to make timely appropriate monetary policy decisions.

- Debt monitoring— At present, Botswanaisone of very few devel oping countrieswith very low
external debt. The recent crisisin Asia, however, shows that there is need for central banks to
monitor theexternal debt situation of many devel oping countries. Thisincludesnot only official
debt (which is often monitored by the Finance Ministry), but also private sector debt. Since a
central bank’ sresponsibilitiesinclude supplying the foreign exchangeto meet external debt ob-
ligations, the Bank may need to devel op capacity for external debt monitoring and collection of
statisticsin this area.

5. Conclusion

The provision of good quality and timely economic statisticsin any country iscrucial in ensuring
that the decisions made by policy makers are based on the best “facts’ about the economy. The
provision of monetary aggregates, balance of payments statistics, exchange rate and financial
market data, by central banks, including the Bank of Botswana, isacrucial component of the pol-
icy formulation process.

However, central banksin devel oping countriestend to have amuch wider rolerelating to sta-
tistics than in developed countries. Yet, it should not be forgotten that while central banks cur-
rently perform thiswider role, many would probably liketo shed some of these broader functions.
However, in most devel oping countriesit isunlikely that thiswill occur in the foreseeable future.
Instead, central banks should progressively concentrate their resources on producing statisticsin
which they have specialist knowledge and important input data.

Dr. D Cowan and M Radipotsane
Bank of Botswana

Private Bag 154

Khama Crescent

GABORONE
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Quel est le role d’ une Bangue centrale
en matiere statistique?

Jacques Pécha et René |snard—Banque de France

Cette contribution donne un apercu général des statistiques dans les
Banques centrales en général et dans celles de I’Union européenne en
particulier.

1. Trois raisons pour les Banques centrales d’exercer une fonction statistique
importante

- Parce qu' elles sont souvent mieux placées que les Offices statistiques pour accéder a certaines
données. Lerdle d émetteur et de gestionnaire de la monnaie fiduciaire des banques central es,
leursinterventions sur les marchés de capitaux a court terme (change, escompte, interbancaire)
leurs roles réglementaire en matiére de stabilité des marchés de capitaux et surtout leur activité
prudentielleal’ égard desbangues sont alabase delaplupart des statistiquesfinanciéresau sens
large (statistiques monétaires, bancaires, comptes nationaux financiers, centralesde bilanset, a
I’ exception des pays angl o-saxons, bal ance des paiements et position extérieure. Danslasphére
réelle, leur role est pluslimité. On nedoit pasoublier cependant |e dével oppement des enquétes
de conjoncture danscertainspays, | eur responsabilité en matiére de compte courant (balance des
paiements) du moins dans les pays non anglo-saxons.

- Parce queleur indépendance s en trouve ainsi nécessairement renforcée. L es banques centrales
peuvent collecter I'information qui leur est nécessaire si les Offices statistiques ne peuvent le
faire.

- Parce queles Offices stati stiques ne disposent pas touj ours des ressources suffisantes pour faire
face aux demandes particuliéres desutilisateurs en statisti ques macro-économiques, au premier
rang desquels se trouvent les Banques centrales.

2. Trois limites a I'activité des Banques centrales dans le domaine statistique

- La déontologie: responsables d'une politique, les banques centrales doivent bien séparer
statistiques et études.

- Leschoix méthodol ogiques sont souvent, notamment en matiére de comptabilité nationale et de
balance des paiements, déterminés par les organismes internationaux aux réunions desquelles
elles participent (FMI, ONU, OCDE, Eurostat, BCE)

- Uneactivité des banques central es prioritairement tournée vers|eurs besoins opérationnelsala
différence des Offices statistiques qui assurent avant tout une fonction de service public dela
statistique.

3. Cependant, I'importance et la place de la fonction statistique a I'intérieur des
Banques centrales est variable

Dansles paysindustrialisés, importance forte de cette fonction dansles banques centrales du con-
tinent européen (e maximum étant atteint par laBNB) et alaBanque Centrale Européenne, mais
moindre dans |es pays anglo-saxons.

La place de la fonction statistique dans les organigrammes des Banques centrales de I’ Union

monétaire européenne se situe généralement dans |’ un des deux schémas suivants :

- un seul Département statistique, mais sans compétence donc en matiére d analyses, c'est le
modele le plus fréquent dans les banques centrales d’ Europe continentale et ala BCE
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- trois Départements économico-stati stiques (Bal ance des paiements, statistiques monétaires et
bancaires, statistiques économiques général es). Lafonction statistique est éclatéemaislesanal -
yses et |les statistiques sont traitées dans laméme unité. C' est |e schéma frangai's notamment.

4. Les relations des Départements statistiques des Banques centrales nationales
avec les Offices statistiques sont excellentes au plan européen, ce qui rejaillit au
plan national

Deux systémes statistiques officiels co-existent au niveau européen: celui de la Commission de
Bruxelles (Eurostat a Luxembourg) et des Offices statistiques nationaux et celui du Systéme
Européen de Bangues Centrales (Banque Centrale Européenne a Francfort) et des banques
centrales nationales qui se retrouvent essentiellement au Comité des Statistiques monétaires,
financiéreset debalance despa ements(CMFB), dont | esrésul tats sont parti culi érement positifs.

English Abstract
STATISTICS: WHAT ISTHE ROLE OF A CENTRAL BANK?

1. Central Banks have three reasons for playing an important role in statistics

— They often have easier access to information than Statistical Institutes, because most statistics
(money and banking, national financial accounts, companies balance sheets and, except in An-
glo-Saxon countries, balance of paymentsand international investment position) arederived from
CBs' intervention in markets (forex, money, interbank), and CBs regulatory and supervisory
power. Inthereal sphere, CBs' roleisgrowing with the devel opment of short-termsurveysto com-
paniesin some countries, and the current account data collection (b.o.p.),

— Collecting the specific information they need enhances their independence,

—Statistical Institutes do not always have adequate meansto meet users’ (in particular CBs') re-
quirements.

2. However, Central Banks' statistical roleislimited in three respects
— By their rules of conduct,

— By international methodological choices,

— By their domain of competence.

3. Theimportanceand place of statisticswithin Central Banksvary: importanceisgreat in Con-
tinental Europe, at the European Central Bank, lower in Anglo-Saxon countries.

Theplaceof statisticsin the European Union Central Banks' organisation chartscomesunder one
of the following structures:

—one Satistics Department without resear ch activity: thisisthe most common patternin Central
Banks of Continental Europe and at the ECB,

—three Economic and Statistics Departments (Balance of Payments, Monetary and Banking Sta-
tistics, General Economic Statistics); the statistical functionissplit but analysesand statisticsare
made by the same unit: thisisthe French system, in particular.

4. Relations between National Central Banks' Statistics Departments and Statistical | nstitutes
are excellent at European level, which reflects well on the national level

In Europe, two systems exist for statistics:

—the European Commission in Brussels (Eurostat in Luxembourg and National Statistical Insti-
tutes);

— the European System of Central Banks (ECB in Frankfurt + NCBs).

They make up the Committee on Monetary, Financial and Balance of Payments Statistics
(CMFB), whose outcome is particularly fruitful .

Jacques Pécha
Jpecha@banque-france.fr

René Isnard
Desm@banque-france.fr

Banque de France
39 rue Croix des Petits Champs
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National Statistical Offices:
Their Place in a Changing World

Carol S. Carson—MF

Theideasthat statisticsareindispensablefor awell-governed state and that to servetheir intended
purposesthey must be honestly reported and, in ademocratic society and/or market-oriented econ-
omy, widely disseminated have along history. See Kelman (1985), Johansson (1990), and Porter
(1995). Theseideasunderliethe mandates of someof the oldest national statistical offices(NSOs).

Thispaper exploresthelandscapeto ook for new or emerging devel opmentsaffecting official sta-
tisticsin ademocratic society and market-oriented economy—especially in anincreasingly glob-
alized market economy. Asthe organizer of the session requested, it considerstherole of theNSOs
in a setting where the boundary between public and private in statistical information, at least in
some partsof theworld, islessclear-cut thaninthe past. First, it attemptsto gaugethe health of the
ideathat official statistics play a crucial role. Next, it considers a sample of recent events to see
whether there areimplicationsfor NSOs, particularly about the public-private boundary. Finally,
the paper makes three points that focus on the challenges facing NSOs in the changing world.

1. The Role of Official Statistics

Theideathat reliableand accessibleofficial statisticsareindispensablein ademocratic society and
market-oriented economy seems to be alive and maturing well in many countries. In other coun-
tries, wheretheideaisyounger, it isbeing nurtured. Within the statistical community, various ac-
tivitiesrelated to the Fundamental Principles of Official Statisticscan betaken asrepresenting the
maturing process and, especialy, the nurturing process. At one level, an increasing number of
countries, inupdating their underlying statistical |egislation and public outreach, specifically refer
to the Fundamental Principles. Inter- and supra-national organizations have kept the Fundamental
Principlesintheforefront. TheIMF, for example, drew onthePrinciplesinidentifying elementsto
be included in its data dissemination standard initiative begun in 1995 and refers to them in its
Manual on Fiscal Transparency.

Affirmation of the role of official statistics is also coming from policy officias, notably at the
global level. Inlaying ground for anew architecture for the international financial system, there-
port of theso-called G-22 Working Group on Transparency and Accountability madean especially
cogent statement. The report concluded with respect to macroeconomic statistics as follows:

Information hasapublic good el ement becauseits use by one agent doesnot precludeitsuseby
others. Moreover, the provision of information has positive externalities, such as better informed
investment and policy decisions. Owing tothesefactors, the public sector isbest positioned to pro-
videinformation about the activities of firms, households, and governments on an aggregated ba-
sis. Thisincludesnational accounts, priceindices, government finance stati stics, labour market in-
formation, external accounts, monetary aggregates and financial sector indicators.

2. Clippings from a statistician’s scrapbook

Thefollowing clippingsmight befound inascrapbook of thelast 5 year’ snoteworthy eventsin of -
ficia statistics.

A private not-for -profit organization took over the production and dissemination of what had often
been described as the government’s |eading forecasting tool. For decades, the composite indexes
of leading, lagging, and coincident indicators had been prepared by the U.S. Bureau of Economic
Analysis (BEA). In order to focusits resources more fully on its core economic accounting pro-
grams, BEA decided to end itsindicators program. Formal announcements were made soliciting
proposals from organizations to which preparation of the indicators might be transferred. The

IFC Bulletin 4 — June 1999

59



IRVING FISHER COMMITTEE

Conference Board, to which thetransfer was madein late 1995, now presentsamonthly pressre-
lease and its monthly Business Cycle Indicators Report, drawing on the same publicly available
data sources that BEA had used.

A private profit-making firmtook over the data collection underlying the highest profile measure
of inflation. Until 1995, local price collectionfor theretail priceindex prepared by the U.K. Office
of National Statisticswasdone by staff of thelocal officesof the Employment Department. Inthat
year, as part of aQuality Management System, a competitive tendering was conducted, and Re-
search International Ltd. won a5-year contract for thiswork. This out-sourcing involved acom-
plete changeover of the field force with introduction of new technology and arrangements to en-
sure quality controls. See Fenwick and Beaven (1998).

Less eye-catching perhaps, clippings from the scrapbook would mark the extensions of the part-
nerships between NSOs and private organizations to distribute electronic products and the con-
tracting out of the management of the inventories and data shops to private firms.

Themotivesfor these and other shiftsal ong the public-private boundary in statisticsdiffered from
caseto case. However, variant forms of pressuresto reduce the size of the government workforce
and to bring market forcesto bear often were at play. Aswell, thetimewasripein that the private
information industry had grown tremendously and was testing its strength.

These shiftsto the private sector of partsof what had been official statistics seemto have gone
well, at least on the basis of commentary to date. Reflection on these specific cases and inthe ab-
stract suggeststhat the answersto four questions coul d hel p distingui sh between thefunctionsand
products, such asthe cases above, that can be privatized and those that should be reserved to offi-
cia statistics.

Doesthe function or product call for the protection of the confidentiality of individually identifi-
able responses?

Isthe product reproducible or verifiable by an informed user?

Is the function or product dependent on the authority of government to collect data and thus to
generate enough truthful responses to ensure data quality?

Can the product or function be audited for adherence to quality standards?

Aside from protection of confidentiality, the common element in these questions is data qual-
ity—confidencein quality, ensuring quality, and protecting quality. The cases above may be used
toillustrate. The leading indicators could be privatized because they are based on publicly avail-
able data and a methodology that permits verification of the results. Indeed, in some countries
theseindicators are prepared by private research organizations. The data-collection function un-
derlying theretail priceindex could be out-sourced because quality could be audited and because
collection of pricesdoesnot requiretheauthority of government to ensureresponsesor call for the
protection of confidentiality.

Towhatever extent that the boundary between public and privatein providing statistical infor-
mationisat issueinindustrial countries, it seemsto beless so in devel oping countries. One possi-
ble explanation isthat the information industry, at least in the form seenin industrial countries, is
lessadvanced. Asit hasgrown up in the devel oped countries, theinformation industry isdepend-
ent on the public sector for plentiful raw material; uses up-to-date technology to collect, store,
and—especially— distribute data; and markets to users who want relevant information fast. See
Starr and Corson (1987). These conditions are less likely to exist in developing countries.

A few more clippings from the scrapbook, admittedly selective, suggest where some other issues
might lie:

Two official setsof national accounts data gave decidedly different pictures of the national econ-
omy. Thetwo setswere produced and published by the NSOs and by another government agency.
A revision of the GDP growth rate from 5.2% to 0.8% and from 5.0% to 2.7% for 1996 and 1997,
respectively, was implied by the slower-to-be-published NSOs figure. An articlein The Econo-
mist drew worldwide attention to the situation and raised questions of credibility.
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Two national agencies preparethree different monthly consumer priceindexes, but noneiswidely
accepted as useful. All three have limited geographic coverage, arestricted reference population,
and other methodological problems; the index most often referred to as the “ official” index uses
expenditure weights from 1949/50 data. Consolidation of efforts on one improved index—as
sound management would seem to call for—is made difficult by outdated legal requirements and
lack of trust between the two agencies.

A bureau of transportation statistics provided a profusion of statistics, but inadequate documenta-
tion. The newly formed bureau, created within an executive department, quickly assembled di-
verse data from public and private sources and harnessed technology—e.g., opening an early
Website and marketing a CD-ROM—to make them widely available. However, documentation
was sparse and shed little light on the quality and appropriateness of the datafor various uses. An
outside panel urged the bureau to begin to focus on dataquality and improved documentation con-
sistent with an emphasis on the responsibilities associated with professionalism as a statistical
agency. See Citro and Norwood (1997).

3. Reflections on the scrapbook’s clippings

It may seem presumptuous to attempt once again to distill points for NSOs' consideration. The
wideexperience of the IMF’ s Statistics Department, onwhich | will draw, emboldensmehowever.
Further, the continuing pressuresthat statistical agenciesare under suggest that we need to remain
alert to the need for rethinking. Therefore, evenif | only regroup pointsor provide adifferent em-
phasis, and by so doing stimulate some rethinking, | might serve auseful purpose. Finaly, inre-
flecting on the clippingsfrom the scrapbook, therewoul d seem to be aconfluence of messagesthat
would serve NSOs well in monitoring the public-private boundary in statistics and in strengthen-
ing NSOs. Inthisspirt, | offer three interrelated points—about coordination within anational sta-
tistical system, dissemination, and the need for alegal basisfor statistics.

1. Coordination among the agencies that produce official statisticsis a key to establishing
and maintaining a reputation for credibility, sound management, and professionalism of a na-
tional statistical system. Challengesto theseinter-rel ated characteristicsarisein many contexts, as
sampled above. Often, data users do not distinguish among the government agencies that produce
statistics, and with more and more users from abroad, the di stinctions among agencies are becom-
ingevenmoreblurred. Asaresult, it may be said that thereputation of acountry’ statistical system
iscollectively gained or lost by the agencies within the system. Perhaps, a system’ sreputation is
only as good as its weakest link. Thus, coordination—as short-hand for not duplicating each
other’ sefforts, using common classifications, working together to educate decision-makers about
theimportance of quality statistics, etc.—is akey. Often, the NSO is best positioned, from a sub-
stantive point of view, to take the lead in such coordination.

2. Disseminationisincreasingly recognized as a key function of a statistical systemand one
that faces considerable change. The dissemination of comprehensive, reliable, and timely datais
increasingly viewed as an issue of transparency and thus crucial to a globalized market economy.
Onthe demand side, NSOsface a spectrum of datausers, including those beyond the national bor-
ders, whose varying needs should be identified and satisfied. On the supply side, technology is
making it possible to make data availablein arange of products. Especially to the extent that the
private sector produces and markets statistical products, it will be useful to makeit easy toidentify
theproductsthat are* official statistics’—e.g., by alogo. Thistitlecould apply not only to the prod-
ucts of NSOs but, asaresult of inter-agency coordination, al the products of public agencies that
meet standards of credibility, sound management, and professionalism.

3. Anup-to-date statistical law isnecessary (but of course, not sufficient) infrastructurefor a
vigorous NSO. A statistical law or its equivalent can be quite useful to an NSO in specifying its
mandate, in laying the ground for its coordination role (including provision for it to be the major
point of contact with international organizations) and providing the framework for the dissemina-
tion of products identified as“official statistics.” However, it isimperative that there be alegal
mandate for the protection of confidentiality of individually identifiable responses. Further, asta-
tistical law can equip statistical agencieswith the authority needed to collect data. This authority,
including legal enforcement, has become especially important as liberalization and deregulation
associated with globalization have meant the loss of some traditional data sources.
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Résumé en frangais

Cet article explore les dével oppements nouveaux ou émergent dans les sociétés démocratiques
ains que dans les économie de marchés qui peuvent avoir des conséquences sur les offices
nationaux de statistiques (ONS), particuliérement dans le contexte de la globalisation des
économies. L’ article examine la proposition que les statistiques officiels jouent un réle crucial;
offre des réflexions sur les événements récents et leurs conséquences potentiels pour les ONS,
surtout en ce qui concerne les roles respectifs des secteurs publics et prives; et, finalement, fait
trois propositions concernant la coordination au sein des systemes statistiques, de la
dissémination des données et de la base juridique des statistiques, pour permettre aux ONS de
faire face au nouveaux défis.

Carol S Carson

International Monetary Fund, Statistics Department
700 19th Street, NW

Washington, D.C. 20431

ccarson@imf.org
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The Role of the Economic and
Monetary Statistics Department at the
Bank Indonesia

Ending Fadjar and Soekowar dojo—Bank Indonesia

1. General

The Economicand Monetary Statistics Department (EM S) isone of 22 departmentsin Bank Indo-
nesiaasacentral bank which hasmaintasksin (1) managing, and (2) devel oping the monetary and
economic statistics. Theterm of “managing” has broad meanings, such ascollecting, maintaining,
reporting, and al so disseminating the existing dataor theinformation. The other task “ devel oping”
al so has some meanings, as searching and creating some new information to improvethe statistics
itself or to support other departments in analyzing some issues.

The coverage of the datawhich have been managed consist of monetary, external and real sec-
tor dataand therefore the EM S organi zation has four main divisions; monetary statisticsdivision,
bal ance of payment statisticsdivision, real sector and government financedivision, aswell asEco-
nomic and Monetary Data and Information Processing Division. The other supporting divisionis
administration division which help another division in daily administrative works.

2. Data gathering

The commercial banks' financial statements are the most important source in constituting the
money supply. Thisinformation is sent to Bank Indonesia by monthly on-line commercial bank
reporting system during thefirst week after thereference month. The number of commercial bank
officesinvolved in the system are 2500 offices nation wide. The dispatching and processing are
held in Electronic Processing Center Division of Bank Indonesia. The resultstogether with base
money databring out money supply dataand itsdifferentiation which arethen passed to Monetary
Divisionasamain and first user. For thetime being, the money supply data only covers commer-
cial banksasaningtitutionwhichisableto create demand depositsand credits. Theextending cov-
eragewill take placein thenear future by adding cash, depositsand credit of retail banks, insurance
and postal services. Thiswill make the reporting system more comprehensive.

Other coreinformationinthe EM S department isthe Indonesian balance of payment. Inorder
to produce this BOP, the division has been doing some cooperation and surveysto fulfill the need
of data. The estimation of capital movementsisbasically based on monthly investment approval
report obtained from the Investment Coordinating Board. The trade balance data is gathered by
compiling the export and import documentsin cooperation with the Custom Agency. Thesedocu-
mentsaccounting for one hundred thousands per month are collected weekly by theprivate service
agent and then processed by Economic and Monetary Data and Information Processing Division
before passedto BOPDivision. Theother servicesdata are monthly estimated using somesurveys
of which tourism survey in cooperation with Ministry of Tourism and transfer payment survey
which is solely done by BOP Division in some major countries.

For the real sector dataare mostly collected from other government and private institutions as
Bureau of Statistics, Ministry of Agriculture, Ministry of Trade and Industry and associations as
well. Yet there some prompt information collected by the Real Sector Divisionitself through quar-
terly and monthly surveys of which are business expectationsand monthly productionindex. The
all real sector data become some indicators regarding to the monetary policies so that itstimely
availability isrequired.
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3. Data Dissemination

Thedataand information are disseminated into two groups, internal and external users. Theboard
of directorsand other departments areincludedinthefirst group. The dataof base money and fac-
torsaffecting areinformed to the board and other department within monetary sector inweekly ba-
sisduring the open market committee and special meeting. The other information asBOP and pro-
duction developmentsaswell as other special issuescan be also informed when necessary in steer-
ing committeeforum. Theexternal users consist of national institutions, like banking institutions,
ministries, research and educational institutions, bureau of statisticsetc whileinternational institu-
tions cover IMF, ADB, World Bank, SEACEN etc.

Theways of datadissemination mostly arein printed reports, such asWeekly Report, Monthly
Indonesian Financia Statistics, Annual Report. The Weekly Report contains monetary datarang-
ing from base money to money supply and factors affecting, domestic and international prices.
The broader information are published in monthly report. Besides national productions, BOP and
international developments, the report also covers money supply, credits, funds, aswell asdomes-
tics and international interest rates. The number of itemsin this monthly IFS are more than one
thousand.

The other way to disseminate dataand information are through electronic information system.
Someinformation are published inintranet, MEI'S (macro economic information system) and also
internet. All theseinformation are prepared and provided by Economic and Monetary Dataand In-
formation Processing Division. Intranet usually showsgeneral informati on about monetary, exter-
nal and real sector developments and can be retrieved by all departments while MEIS delivers
morestrategic andimportant information only totheBoard. Thelast media, internetisthebroadest
one and not only highlight the contains but al so have to meet other IMF standards since Indonesia
committed to involve in the Special Data Dissemination Standard. In this program, the EMS de-
partment on behalf of Bank Indonesia acted as country coordinator.

Ending Fadjar
SRKP@hi.go.id

Soekowardojo
Soekowar dojo@bi.go.id

Economic and Satistics Department, Bank Indonesia
JI. M.H. Thamrin 2 B Building
Jakarta, Indonesia
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Statistical activitites of the
Centra Bank of Iran

Assad Monajemi—Bank Markaz Iran
Introduction

The Central Bank of Iran hasamajor rolein the collection and production of vital macroeconomic
statistics. The Central Bank is responsible for the balance of payments, banking, financial and
monetary statistics, aswell asthe quarterly and annual national accounts and monthly priceindi-
ces. Most of the dataiis collected from the general public by periodically administered surveys,
while the rest which are mainly registered data are collected from various government depart-
mentsand banks. Inadditionin someareas, especially inthe services sector, wherethereisno data
available, estimates are made by the Bank.

The Central Bank itself isamajor user of the statistics. So, being aproducer and a user at the
sametime, the quality of the data, its coverage, reliability, timeliness and credit worthiness have
been of major importance.

This paper dealswith the responsibilities of the Central Bank in the area of statistics, methods
of data collection, publications and dissemination by the Bank.

Responsibilities of the Central Bank in the Area of Statistics

Sinceitsfoundationin 1960, the Bank hasbeen responsiblefor the balance of payments, financial,
monetary and banking statistics, the national accounts and the priceindices. The Bank hasacen-
tral rolein providing information to the government and other policy makers. It also providesin-
formation to international institutions such as the International Monetary Fund and the World
Bank.

The Bank isin close contact with the Statistical Central of Iran and other statistical officesin
Iran.

The general directorate of economic statistics of the Bank which consists of the research and
surveysdepartment and the economi ¢ statistics department isin charge of thecollection, presenta-
tion and dissemination of data.

In addition, the Nation Accounts Department isin charge of compiling and analysing the na-
tional accounts statistics and the Economic Research Department is in charge of the balance of
payments and the money and banking statistics. These two departments are under the auspi ces of
the genera directorate of economics.

Methods of Data collection

Most of thedataare collected from thegeneral publicthrough periodically administered surveys.

Theresearch and surveys department isin charge of the design of questionnairesand surveys,
updating framesand eval uation of the projects. Theeconomic statistics department isin charge of
data compilation, presentation and dissemination.

Thedataiscollectedin 72 cities, whichincludetheprovincial capitals, by direct call on statisti-
cal outlets.

The system of data collection and processing has gone through a major change over the past
severa years. Thedataare being sent on diskette rather than paper form and the computationsare
more heavily computer oriented. This hasfacilitated the dissemination of statisticsto aminimal
lag.

Alongwiththerevisioninthe baseyear which usually takesplace every 7-8 years, al different
projects are evaluated, the latest techniques are employed, and new surveys are laid out.
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Quality and precision of datais among the major tasks of the general directorate of economic
statistics. Inthisregard, the Bank triesto establish a close contact with the statistical outlets and
provides its publications to the public.

The general directorate of economics prepares various economic reportsfor the Bank authori-
ties and other policy makers.

The economic research and the national accounts departmentsreceive the necessary datafrom
the general directorate of economic statistics and various government organisations, such as the
Statistical Center of Iran, the Ministry of Agriculture, the Customs Office and banks, on aregular
basis.

Publication and Dissemination

The number of publications of the Central Bank in the area of statistics runs over 40, which range
fromdaily toannual. About 30 of these publicationsareproduced by the general directorate of sta-
tistics. They include the household budget survey, various price indices (CPI, WPI, PPI), eco-
nomic indicators, and surveys of large manufacturing establishments, construction, housing and a
number of private sector services. While the Annual Review, the Bulletin, the Economic Report
and Bal ance Sheet of the Bank and the Economic Trendsare published by thegeneral directorate of
€conomics.

Hardcopy of the reports are made availabl e to different government agencies and regular sub-
scribersthrough the public relations department of the Bank. Newsor pressreleasesare a so used
for monthly, quarterly or annual data. 1n addition data are provided to individuals upon request,
free of charge.

There is a close co-operation between the general directorate of economic statistics and re-
search groupsin research institutionsand universities. Inaddition to theregular publications, with
the permission of the Bank authorities, special statistical needs of the researchers are met.

Assad Monajemi

Central Bank of the Islamic Republic of Iran
Directorate of Economic Satistics

P.O. Box 11365.8531

Tehran, Iran
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Information infrastructure
of central banks as an integral segment
of official statistics

Jozef Olelsski — National Bank of Poland

1. Consequences of virtualization of information environment for official statistics

In modern devel oped economiesincreasing areas of the information sector of economies, in par-
ticular the national and supranational infrastructural information systems, operatein avirtual 1T
environment. Administrative records of infrastructural information systems might and should be
used asbasic or —of possible—entiresource of input datafor official statistics. That meansthatina
virtual IT environment al infrastructural information systems of national economiesmay be con-
sidered asintegral segment of official statistics. The effect of “virtualization” of information in-
frastructure will be anew role of official statistical institutes (NSOs) in national or supranational
economies. NSOs should be lessinvolved in conducting surveys, and moreinvolved in devel op-
ment and co-ordination of methodology.

Inthemodern I T environment the priority should be given by NSOsto the co-ordination of in-
formation infrastructure of national economies by designing, implementing and monitoring the
use of information standards (e.g. statistical concepts, terminol ogy, classificationsand codes, sta-
tistical units, methods of measurement of social and economic phenomena, algorithms of compi-
| ation of aggregates), organi zation and scheduling of official surveys, compilation and dissemina-
tion of aggregates. Direct involvement of NSOsin datacaptureand production of statisticsshould
belimitedto thoseareasfor which reliable administrative recordsdo not yet exist. Thismeansthat
official statisticsinthemodern I T environment shall not be the sets of surveys, but should be con-
sidered as the complex of integrated infrastructural information systems of governments,
non-government publicinstitutionsand busi nesses producing statistical dataaccording to adopted
information standards and programmes of official statistics. The central bank is one of them.

2. Role of non-statistical official institutions in modern system of statistics
Competenciesof co-ordination of modern official statisticsaredistributed betweenthe NSOsand
the non-statistical official agenciesthat are empowered by law to supervise, control or co-ordinate
busi nesses and non-profit organizations. Those are government agencies e.g. tax service, custom
service, social insurance service, offices of supervision of insurance sector, offices of supervision
of pension funds, labour offices, environment protection offices, specialized agencies of local
governments etc. Those agencies are collecting and storing detailed data on individuas, house-
holds, businesses, contractsetc. in standardized formats. Many of them havetheright to accessdi-
rectly administrative records of businesses and other organizations. The information systems of
those agencies may —under certain conditions—be considered as an integral segment of theinfor-
mation system of official statistics. A special roleis played by information systems of budgeting
of central and local governments. Also national central banks (CBs), supranational banksand in-
ternational official financial organizations (IFOs) have the sources and flows of many important
data at their disposal.

From the point of view of information contents, organization and technol ogy, they should be
considered as an integral segment of official statistics. However in practice for CBs, asfor many
other official agencies, their contribution to official statistics is of secondary importance. For
NSOs it is difficult to convince the governments and other public institutions managing
infrastructural information systems (e.g. taxes, customs, social insurance, financial supervision,
bank supervision etc.), that statistical requirements are of the same importance as other opera-
tional functionsof those systems. In many countriesstatistical lawsallow NSOsto useadministra-
tiverecordsfor statistical purposes, but the possibility of an activeinfluence of public statisticson
thenational and supranational informationinfrastructureisnot sufficiently effectiveor underrated
in practice.

3. Outline of the layer—-model of information infrastructure of CBs
Theinformation infrastructure of CBs should be considered asan integral segment of officia sta-
tistics. From that point of view the following “layers’ may be identified:
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o layer: internal information systems of the CB,

. o layer: statistical information systems of the banking sector and balance of payments, con-
trolled and maintained — as arule — by the CB,

. 3 layer: information system of national and settlement institutions (clearing houses) and cen-
tral securities depositories,

4 layer: the segments of information systems of commercial banks, which are standardized by
law or by regulations of the CB,

. gth layer: information systemsof public finances(central andlocal), and of other financial insti-
tutions, supervised by special government agencies or offices.

The 1% layer: internal information systems of the CB containi.a.: RTGSsof the CB, its bookkeep-
ing system, information systems for open market operations, registers of government bonds and
obligations, specialized information systems for bank supervision, systems supporting interna-
tional operationsof the CB, etc. Those systemsstoremany data, which areusedin principlefor in-
ternal analytical needsof CBs. They may and should bemore opened for other official statistics.

The 2™ layer is—asarule—the part of public statistics. It isthe area of co-operation between
CBsand NSOs. In several countriessurveysof the 2™ layer areincluded to the programme of offi-
cial statistics.

The3layer containshugeamountsof i mportant source datafor statistical analyses. However,
they often cannot be used directly for statistical compilations, because classifications and con-
ceptsused in those systems are not coherent with stati stical needs. Coherence could be reached by
common information standards devel oped and introduced jointly by CBs and respective institu-
tions.

The4™layer isnow apotentially, but not effectively used, direct source of datafor official sta-
tistics. In many countries CBs are authorized by law to influence information standards used by
commercial banksintheir internal systems(e.g. viarequirementsfor bank supervision). Although
from atechnological and an information point of view many interesting statistics could be pro-
duced directly fromthat layer (not only viathe 2™ layer), in practicethissourceof dataisusedinci-
dentally and exceptionally. The coherence of classifications and data structures in the 4" |ayer
with statistical requirementsislimited. Common standards for classifications, concepts and data
structures (e.g. via EDI standards) are the prerequisite of its adjustment to statistical needs.

The5™ layer should be devel oped by respective government institutionsin co-ordination with
CBs. Inmany countriesthe CBsare entitled by law to participatein defining information systems
and standardsfor any publicinformation systemsrelevant for CBs. However, theselegal possibili-
tiesareused in principlefor the 1% and 2™ layersonly. In practice thereis apropensity of govern-
ment institutions and CBsto devel op systemsfunctionally specialized and organizationally inde-
pendent. In the modern IT environment this tendency is not justified. Governments and CBs are
ableto control the coherence of the 5™ layer by establishing information standards. International
(e.g. BIS, UN/EDIFACT) and supranational (e.g. ECB, Commission of EU) ingtitutions play an
important role in stimulating homogeni zation processes of information systems of governments
and CBs.

4. Conclusions

(2) Anactiveroleof central banksin devel opinginformation infrastructure on national economies
may stimulatetheintegrity of statistics and better use of administrative recordsfor statistical pur-
poses. (2) Theindependence of central banks should not mean splendid isolation from other infor-
mation systems. (3) Modern, particularly virtual, IT environment enables the CBsto create a 5
layer information infrastructure providing full accessibility of all datarelevant both for CBsand
official statistics aswell, with full control of confidentiality. (4) The IFC may play an important
role encouraging CBs, governmental institutions, NSOs and respective supranational bodies to
co-ordinate their effortsin adjusting administrative records (i.a. of the banking and financial sec-
tor) for statistics.
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The Function of the National Bank of
Slovakiain the field of statistics

Gregor Bajtay and Branislav Sodoma — National Bank of Jovakia

The National Bank of Slovakia (NBS) was established simultaneously with the establishment of
theindependent Slovak Republic on 1 January 1993. The bank’ srolewasto take up fully the posi-
tion of successor to theformer Czechos ovak State Bank. The NBSwas established under aspecial
act asalegal entity seated in Bratislava. Besides meeting the tasks provided by the act for the cen-
tral bank, it represents an important part of the statistical system of the Slovak Republic.

TheNBShasbeen established asabank of issueand itspriority isto maintain currency stabil-
ity. Astheresult of this, the NBS sets primarily the monetary policy, supervisesthe banks' activi-
ties and regulates the healthy functioning and development of the banking sector. The NBS per-
formsthese tasksindependently of the government. The bank is obliged to report on monetary de-
velopment to the National Council of the Slovak Republic once every half-year and to publish the
monetary development information at least once a quarter. In order to meet this task, the NBS
needs statistical information and data on banks, as well as non-banks.

TheBanking Act stipul atesthe obligation of banksand foreign branchesto produce and submit
totheNBSinformation, documentsand explanations. For thispurpose, theNBS publishesadecree
providing thelist of report forms, their contents, form, structure, deadlines and the manner of sub-
mission. The decree’sissue is announced in the Collection of Laws of the Slovak Republic, on
which announcement the decree becomes the generally binding legal rule. Banks and foreign
branches are obliged to observe the NBS decree, and in case of failure to comply with the provi-
sions of the decree, they can be subject to sanction under the Banking Act.

The NBS s provided with the data on non-banks necessary mainly for the preparation of the
balance of payments. Thisis determined by the Act on State Statistics, the Foreign Exchange Act
and the Ministry of Finance of the Slovak Republic Decree exerting certain provisions of the For-
eign Exchange Act. The State Statistics Act obliges the non-banksto submit to the NBS informa-
tion asto their foreign assets and liabilities. The form, manner and periodicity in which theinfor-
mation issubmitted are published annually in the State Statistical Records Programme announced
by the Statistical Office of the Slovak Republic. The Programme is published in the Collection of
Laws of the Slovak Republic and is generally binding. The Foreign Exchange Act and decrees of
the Ministry of Finance create alegislative back-up for the reporting requirement of the businesses
tothe NBS. After apartial liberalisation of the foreign exchangeregimein Slovakia, thereporting
reguirement substituted for the NBS permission granting procedure.

Themaintasks performed by the Department of Statisticsof theNBSarethe collectionand
processing of statistical documentation of the banking sector and selected enterprises; the method-
ological regulation; ensuring the complexity, quality and exactness of banking and foreign ex-
change statistics datain the documentation of the banks; and ensuring the complex linkage of the
statistical documentation inside the banking sector and its connection with other systems. A new
operational system of collection, processing and saving data from commercial banks is being
tested in the NBS at present. By introducing this system into everyday operation, the bank will
have an on-line connection with the commercial banks which will replace the old system of data
collectionintheform of diskettesand paper. The new systemwill enablethe saving of datain data-
bases, and better analyses of commercia banks' data for the needs of the individual units of the
NBS, while using the up-dated information.

Currently, there are three sections within the Department of Statistics, i.e. the Banking Statis-
tics, Foreign Exchange Statistics and General Statistics Sections.

The Banking Statistics and Foreign Exchange Statistics Sections ensure collection and pro-
cessing of statistical report forms from banks and branches of foreign banks active in the Slovak
Republic. Theprocessed dataare used for preparation of different surveysand published materials
both for internal use of theNBSand for external users. Asregardsthe NBS, these dataserve, above
al, for monetary policy management, compiling of the balance of payments, monetary analyses
and prognoses and for the execution of banking supervision.

Besidesdatafrom thebanking sector, the Department of Statistics carriesout thecollectionand
processing of datafrom other statistical systemswhich arevital for theactivity of theNBS. Thisre-
fersnamely to collection and processing of datafor report formsregarding foreign assetsand lia-
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bilitiesof the businesssector report form which contains information ontheinflow and outflow of
capital to and from the Slovak Republic and the information on foreign direct investments.
With liberalizing of certain foreign exchange operations on current and capital accounts of
balance of payments the permission granting procedure of the NBSwas in certain instances sub-
stituted by a reporting requirement. Mainly this concerns the reporting of collections and pay-
ments related to foreign direct investments and financial loans, issue of domestic securities
abroad and reporting of paymentsrelated to a purchase of employee shares and other financially
favoured shares issued by non-residents. Information processed from the reporting requirement
servesfor prediction of debt service and asasource of additional information for compiling of the
balance of payments. General Statistics Section staff also process datawhich are provided for the
NBS by the Statistical Office of the Slovak Republic (SU SR) and Stock Exchange Bratislava.

NBS, being part of the statistical system in the Slovak Republic, has an irreplaceable position in
the area of cooperation with both domestic and international statistical institutions. Within the
country thisis, aboveall, co-operation with the Statistical Office of the Slovak Republic (SU SR).
This co-operation is guaranteed by the agreement on co-operation between NBS and SU SR
signed by Governor of the NBS and Chairman of the SU SR. In the agreement, each party has
committed itself to free mutual exchange of information.

TheNBSprovidesthe SU SR with statistical information from the areaof banking and foreign
exchange statistics. These are namely dataon assets and liabilities for banks and branches of for-
eign banksin the SR, deposits, credits and interest rates, foreign exchange rates, inflow and out-
flow of capital, foreign direct investment and aggregated datafor The Statistical Yearbook. Next,
the NBS provides the SU SR with the detailed balance of payments, all statistical materials pub-
lished by theNBSand all datavital for compiling national accountswith regard to financial insti-
tutions and corporations.

At the international level, the NBS closely co-operates with the IMF, World Bank and
Eurostat. Dataoninterest rates, monetary aggregates, official reservesand exchangeratesare sent
to Eurostat as questionnaires. Data on the long-term foreign debt of the business sector are com-
piled for the World Bank. Data on assets and liabilities of the banking sector, of the NBS, dataon
interest rates, exchangeratesandinternational liquidity areregularly senttothe|MF. Dataare sent
with the structure and observing the methodol ogy required by the IMF following the IMF Man-
ualsin effect.

The Slovak Republic has adopted the Special Standard for disclosure of information elabo-
rated by theIMF. The Slovak Government adopted aresolution by whichthe SU SR wasassigned
a national co-ordinator. The NBS, which is responsible for 7 selected data categories, closely
co-operates with a national co-ordinator in filling metapages with required information and the
data therein described, which is disclosed on its internet web-site.

Résumé en francais

Danslepremier part dela contributionil s agit deréle et de fonction dela Bangque Nationale de
Sovaquie et de cadre | égidlative pour lui fournir |es donées des sujets bancairs et non-bancairs.
Ensuite il y a une description de I’activité des sections individueles du Département de la
statistique et de la groupe des répondeurs envoyants des donées a la Banque Nationale de
Sovaquie. En conclusion on parle dela coopération entre La Bangque National e de Sovaquie et
les sujetsintérieurs et étrangers dans le domaine de la statistique.
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Fisher’s Short Storieson Wedth 13 -21

Onthefollowing pageswe continue Irving Fisher’ s Short Storieson Wealth. After the seriesinthe
previous issues, which dealt with capital, income and money, and with the determination of the
general pricelevel, thestoriesinthisissue, numbered 13-21, focus on the determination of relative
prices.

In Story No. 13 Fisher introduces the concepts of demand and supply and describesthe charac-
teristics of perfect competition. In Story 14 the schedules of total demand and total supply for a
good under perfect competition are presented and in No. 15 the conseguences of shifts in these
schedules are discussed, especially those caused by changesin the general pricelevel. Turning to
theindividual demand schedules behind the total demand schedules, Fisher describesin Story 16
the“ schedules of wants” —onefor the good in question and one for money —which determine how
apurchaser balances his want for one more item of that good against his want for the amount of
money he hasto giveup for theadditional item. From adidactical point of view, itisinteresting that
Fisher skipsthe traditional first step of comparing the marginal utilities of two particular goods—
e.g. carrots and cabbages— and starts immediately with comparing the marginal utility of a good
(chairs) to that of money. This analysisis extended in No. 17, where differencesin the want for
money, resulting from differencesin income, are introduced as an explanation for differences be-
tween individual demand schedules. The reader will note that Fisher wrote these stories without
making use of either graphical representations or technical termslike marginal utility or marginal
rate of substitution.

In Story No. 18 Fisher shows that individual supply schedules of a good are also based on
“schedules of wants’, by which the supplier balances his efforts (and outlays) of producing one
moreitem of that good against hiswant for theamount of money hereceivesfor theextraitem.

In No. 19 Fisher describes how prices are determined under conditions of monopoly. He
emphasises that under monopoly costs are normally much lower than under competition, which
meansthat prices may a so be lower than in the case of competition. No. 20 introduces cut-throat
competition, which arises when suppliers produce under decreasing costs per unit. In Story 21
Fisher showsthat cut-throat competition, if left toitsown, isatemporary phenomenon: pricesare
lowered until thereisonly one producer left. He concludesthat industries operating under decreas-

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 called them* Short Storiesof Wealth” . The bureauissued themmonthly for publication
inany union newspaper that desired to print them. They appeared inthe“ Brotherhood of Lo-
comotive Firemen and Enginemen'sMagazine” , “ 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”
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ing costs need some protection — by allowing trusts and trade agreements or by patents—to make
them capabl e of attracting capital. At the sametime, however, they areto beregulated to keep their
prices reasonable.

Asapreludeto the new stories, Dr. Vogt has put to our disposal afew anecdotes, which are printed
below. Furthermore, he has gathered several complementary texts from Fisher's works. These
texts, aswell asapicture of Fisher’s pricelevel mechanism, are shown in boxes among the Short
Stories.

Never mind the silver. Save my books!

The higher thewant for something, the higher the price you areready to pay
forit. (At least under “old-fashioned” competition, cf. Story No. 20.) In ex-
treme situations you are ready to pay avery high price. Shakespeare: Rich-
ard 11 “ A horse! ahorsel my kingdom for ahorse!”. —1n 1904 Fisher’svilla
wason fire. A neighbour hel ped him to savethingsfrom thefire. Hislibrary
was the most important private library in town. He said to the neighbour:
“Never mind the silver. Save my books!”

Why The Nature of Capital and Income
appeared in 1906

There is athing more valuable than a printed book: a book in process. —In
1905 when Fisher wasmaking acall from atelephone booth, he put hisbrief-
case down between his legs. While he was talking on the telephone, some-
one stole the briefcase. It contained the only copy of the full manuscript of
The Nature of Capital and Income, nearly ready to goto press. It took Fisher
nearly ayear to rewrite the manuscript...
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Short Stories on Wedth

Irving Fisher

X111 — Supply and Demand'

THESE short stories are in three groups. The first group of eight was on “Economic Anatomy.”
They merely described the economic machinery. The next group, which has not yet been finished,
is“Economic Physiology” explaining how that machinery works. Thethird, and last group will be
on “Economic Remedies.”

In the second, or middle, group we have finished our study of the purchasing power of money.
Our next subject will beindividua prices. Prices, aswefind theminthe market, arefactsof every-
day experience. As students of economics, we are seeking the explanation of these facts. Wewant
toknow, for instance, why the price of sugar issix centsapound at onetimeand seven or fiveat an-
other?Now the priceof sugar, or any other priceisexpressedin dollarsand centsand so dependson
what adollar or acent isworth.

Any one who buys sugar balances, in his mind, the importance of the sugar to him against the
importance of themoney which hehasto pay for it. In making thiscomparison, themoney standsin
his mind for the other things which it might buy if it were not spent for sugar. If this general pur-
chasing power of money isgreat, money will seem preciousin hismind, and hewill belesswilling
to part with agiven amount of it than if itspurchasing power issmall. Beforethe purchaser of sugar
can decide how much money heiswilling to exchange for it, he must have someideaof what else
he could buy with his money. This explains why atraveler feels at first so helplessin aforeign
country when heistold the prices of goods in terms of unfamiliar units. If the traveler has never
heard before of kroner, gulden, rubles, or milreis, aprice, say, of acertain fraction of a“gulden” or
of a“milreis’ for apound of sugar will mean nothing to him. He can not say how much in gulden,
milrels, rubles, or other of these units heiswilling to pay for apound of sugar until he knows how
the purchasing power of that ruble or other unit compareswith thedollar, or unit towhich heisac-
customed. There must thus always be in the minds of those who use money some idea of its pur-
chasing power.

Price Levels

Asalready stated, thegreater the power of money to purchasethingsin general, thelessof it will be
offered for sugar in particular, and the lower the price of sugar will therefore become. In other
words, the lower the general pricelevel, thelower will bethe particular priceof sugar. In still other
words, the price of sugar tendsto sympathize with other prices. If they are high, it will tend to be
high; if they arelow; it will tend to below. So we seethat the purchasing power of money isalways,
tho unconscioudly, assumed in any price.

Thewords“supply” and “demand,” say, of sugar; thusimply aconcealed referenceto the pur-
chasing power of money, that isto pricesin general, aswell asto the price of sugar in particular. As
we have, thru several previous stories, already studied the subject of pricesin general, or the gen-
eral purchasing power of adollar, we shall now assumethe general level of pricesand the purchas-
ing power of adollar to be fixed.

A market for sugar, or for any other goods, isany assemblage of itsbuyersand sellers. The buy-
ersand sellers may be, and usually are, physically near each other, asin acity market or the New
York Stock Exchange, or the New York Produce Exchange; or they may be merely connected by
telegraph, telephone, or other means of communication, asin the stock market asawhole; for the
stock market as awhole includes not only the members of the stock exchange, but also al other
buyersand sellersof stock bothinand out of New York City. Itisinthemarket that “ supply and de-
mand,” which we are about to discuss; work out their effects.

1) Brotherhood of Locomotive Firemen and Enginemen’ s Magazine, Vol. 82, No. 2, February 1927, p. 114.
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Competition and Monopoly

Our study of how any priceisexplained will fall under two heads, according asthereiscompetition
or monopoly.

For the present, we shall assume a condition of perfect competition; that is, we shall assume
that there are anumber of buyersand sellersinthe market, each of whom offersto buy or sell inde-
pendently of the others. Thus, if self-interest leadshim to do so; abuyer will bid ahigher pricethan
others, irrespectiveof their wishesinthematter, and likewiseaseller will ask alower priceif hisin-
dependent self-interest so leads him.

When there is perfect competition, there is (in a given market) only one resultant price of a
commodity for all buyersand all sellers. Thisis evident. For, suppose more than one price were
asked. One seller asks ten cents a pound for sugar and another eleven cents. Evidently no buyer
would buy at eleven centswhen he could buy at ten. So the eleven cent price would disappear. Or
suppose that morethan one price were offered. One seller offerssugar at eight centsand another at
nine. Evidently no seller would sell at eight centswhen he could sell at nine. So, the watchfulness
of one competitor toward the otherswill eliminate differencesin price. Eventho not all buyersand
sellersarecareful to notedight differencesbetween prices, themorewatchful bring about thesame
result by the operation of what is called “arbitrage.” They buy at the lowest prices and sell at the
highest. So their buying raises the lowest prices, and their selling lowers the highest until all the
prices are leveled out into one — or very nearly so.

It istrue that, in practice, there often remain dight differences in price, even in the same, or
closely associated markets. Thisfact merely meansthat competitionisnot perfect. | shall not here
take account of those cases, but consider only the simple case where competition issupposed to be
perfect.

X1V — Supply and Demand — Continued’

THE words*“ supply” and “ demand” are often used carelessly; but in economicsthey have definite
and technical meanings.

In any market thereis a different demand for sugar at different prices. We may define the de-
mand at a given price as the amount of sugar which people are willing to buy at that price. In the
sameway the supply at agiven priceisthe amount which people arewilling to sell at that price. If
the price of sugar iseight centsapound, the demand for sugar in agiven community at agiventime
may be, let us say, 900 pounds aweek. But if the pricefalls to seven cents, the demand would in-
crease. It might then be, say, 940 pounds. If, on the other hand, the pricefallsto six cents, the de-
mand would rise still further. It might become, say, 1000 pounds; and so on.

The supply of sugar, we shall suppose, changes in the opposite way. At eight centsit may be
1100 pounds; at seven cents, 1050 pounds; at six cents, 1000; and so on. Thefollowing table shows
thesefiguresand others, and constituteswhat are called “ schedules’ of demand and supply inrela-
tion to various prices.

Schedule of Demand

The“schedule of demand” (the second column) showsthe largest quantity which will be taken at
each price (shown in thefirst column). For instance, the table shows (init’ sfirst line) that at eight
cents a pound the largest amount that sugar buyers are willing to take is 900 pounds:

The supply schedule (third column) tells us the largest quantities which will be supplied at
stated prices. For instance (second line) at a price of seven cents a pound the largest amount of
sugar offered will be 1050 pounds.

Running the eye down thetable, we seethat, at eight centsthe supply exceedsthe demand; and
also at seven cents, altho less so; but at six cents, supply and demand are equal. For prices lower
than six cents we find the reverse conditions, demand exceeding supply.

2) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 82, No. 3, March 1927, p. 204.
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Price Schedule of Schedule of
Demand supply

.08 900 1100

.07 940 1050

.06 1000 1000

.05 1100 900

04 1250 750

If theforegoing figuresrepresent the demand and supply schedul es showing the amountsthat buy-
ersarewilling to take and sellersto offer at different prices, it is clear that there is only one price
that will make supply and demand equal. That priceissix cents, and that isthe pricethat supply and
demandwill tend finally tofix. The price cannot long be above six cents, for then supply would ex-
ceed demand, and the pricewouldtendtofall. Nor canit belong bel ow, for then demand would ex-
ceed supply, and the price would tend to rise.

How Price Fluctuates

For instanceif the pricewere eight cents, the supply (1100 pounds) would exceed the demand (900
pounds) by 200 pounds. Those wishing to sell thisextraamount would then be unableto do so ex-
cept by offeringit at alower price, and their competition would tend to drivethe pricedown. Onthe
other hand, if the price were four cents, the demand (1250 pounds) would exceed the supply (750
pounds) by 500 pounds, and those demanding this extraamount would be unableto get it except by
bidding a higher price, and their competition would tend: to drive the price up.

Sincethen; the price cannot really be either aboveor bel ow six cents, without being driven back
toward six cents, it must alwaystend finally to befixed at six cents. A pricewhich thus makes sup-
ply and demand equal issaid to*“ clear themarket.” Theonly way that any other pricethan six cents
can bereached, and still have supply and demand equal, isthru achangein the demand schedul e or
achangein the supply schedule, or both. Asamatter of fact, of course, these schedules are chang-
ing every day. In thisway supply and demand operate everyday in every market to “ clear the mar-
ket” and change the prices for sugar, wheat, cloth, lumber, land, houses, rent, interest, stocks,
bonds, wages, and every other sort of price.

XV — Changesin Supply and Demand®

WE HAVE seen how supply and demand tend to fix a market price. The process was shown by
means of supply and demand “ schedules.”

If, for any reason, either schedule changes, thereisatendency to changethe market price. This
isshown by thefollowing scheduleswherethe supply scheduleisexactly the sameasthat shownin
thelast story, but thedemand scheduleis changed (thefiguresof the old schedulearewithin paren-
theses, the new figures without).

Price Demand Supply
.08 (900) 1000 1100
.07 (940) 1050 1050
.06 (1000) 1100 1000
.05 (1100) 1200 900
.04 (1250) 1300 750

Thefigures show that the demand for sugar at 8 cents per pound hasincreased from 900 poundsto
1,000 pounds; the demand at 7 cents, from 940 to 1,060; at 6 cents, from 1,000 to 1,100; and so
forth. At every price people are willing to take more sugar than before. The effect isto raise the
market price at which demand equals supply from 6 cents per pound (whichit wasinthelast story

3) Brotherhood of Locomotive Firemen and Enginemen’ s Magazine, Vol. 82, No. 4, April 1927, p. 304.
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and at which both supply and demand were 1,000 pounds) to 7 cents at which both supply and de-
mand are now 1,050 pounds.

Price Changes

We seethat the six centspricewill no longer clear the market, because at 6 cents peoplearewilling
totake 1,100 pounds, which ismore than the 1,000 poundswhich suppliersarewilling to supply at
that price. So the price rises.

The cause of thischangein pricefrom 6 centsto 7 cents has been an increasein demand in the
sense of an increase of the amount demanded at any particular price—an increase of the whole de-
mand schedule all along the line.

There has been no changein the supply schedule. It consists of the samefigures, 1,100, 1,050,
1,000, 900, etc., for the sameprices, .08, .07, etc. Theonly sensein which the supply haschangedis
that, because the market price hasrisen from 6 centsto 7 cents, the supply hasincreased from 1,000
to 1,050. But the supply which supplierswill offer at 6 centsis 1,000, the same as before, and the
supply at 7 centsis 1,050, the same as before. There has been no shift of the supply schedule asa
whole, though there bas been a shift in the supply schedule of the market price.

Therecan never beachangeinthemarket pricewhichwill clear themarket unlesseither the de-
mand schedule changes, as here supposed, or the supply schedule changes, as the reader can
readily illustratefor himself. A shift of either schedule causesashift in, but not of , the other sched-
ule.

Inthelast few yearsan increase of the demand schedul efor worksof art increased pricesand so
brought about anincrease of supply inthesupply schedul esof worksof art. Ontheother hand, dur-
ing thelast twenty years an increase of the supply schedul e of automobiles decreased their market
prices and so brought about an increase of demand in the demand schedule for automobiles.

To take another pair of examples, motoring has increased the demand schedule for fur coats,
and has, therefore, raised their price; whileimproved machinery hasincreased the supply of shoes
and has consequently lowered their price.

The causes which shift the schedules are innumerable. Changes in taste or fashion, asin the
case of works of art, will affect demand schedules, while changesin methods of production, asin
the case of automobiles, will affect the supply schedules.

One cause of shifting demand and supply schedules needs special emphasis. This causeisa
changein the purchasing power of the dollar. Suppose the purchasing power of adollar tobecutin
two, or that thelevel of pricesisdoubled; then both the demand and supply schedules of sugar will
have been affected so as to double every pricein them. If previously people were willing to take
1,000 pounds at 8 cents per pound, they are now willing to take 1,000 at 16 cents per pound, be-
causethisdoubleprice, |6 cents, means, in purchasing power, exactly thesamething astheoriginal
price, 8 cents. And so, asto supply, if, before, 1,100 pounds would be supplied at 8 cents, now it
will be supplied at 16 cents.

How Price Levels Fluctuate

When thetwo schedules are thus changed it is evident that the new price which will clear the mar-
ket will be 14 cents, or doublethe 7 centswhich cleared it before. Simply the doubling of the gen-
eral price level carrieswith it adoubling in the price of sugar.

In actual fact, the supply and demand schedul es are constantly being changed — sometimes by
changes in the purchasing power of the dollar, which affect both supply and demand schedules
alike, and sometimes by other causes, which do not affect them alike.

We can now see more clearly than before the shallowness of the idea that the supply and de-
mand of each individual commaodity fix its price independently of other commodities.

Thepricelevel isdetermined by acomparatively simple mechanism, that of the equation of ex-
change. Itistheresult of the quantity of money and deposits, the vel ocities of their circulation, and
the volume of trade. The general price level thusfixed helpsto fix individual prices, although not
interfering with relative variations among them, just asthe general level of the ocean helpsfix the
level of individual waves and troughs without interfering with variations among them.
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XVI —“What's Back of Demand?’*

WE HAVE seen that, when there is perfect competition, prices are fixed, by supply and demand.
But what is back of supply and demand? What makes demand increase or decrease, and what
makes supply increase or decrease?

In this story we shall study what is back of demand. We shall find:

(1) Back of the demand schedul e of, say, coal, arealarge number of smaller demand schedules
for coal, one for each person, and

(2) Back of each suchindividual demand schedulefor coal, are alwaystwo schedul es of wants,
one for coa and the other for money.

First, then asto (1): thetotal demand, at any price, ismerely the sum of theindividual demands
at that price. For instance, suppose the following table tells us the demand schedules for coal of
two individuals, Smith and Jones, at prices of from $12 to $2 per ton:

SMITH'S AND JONES DEMAND SCHEDULES

Price Smith Jones Both
Together

12 1 0 1
10 2 0 2

8 3 0 3

6 4 1 5

5 5 2 7

4 6 3 9

3 7 4 11

2 8 6 14

Thetabletellsusthat, at aprice of $12 aton, Smith will take only oneton, and Joneswill not take
any; that at aprice of $6 aton Smithwill take four tons, and Joneswill take oneton; and so on. The
last column givesthe sum of the demandsof both Smith and Jones. If we should extend such atable
toincludethe demandsof all individuals, wewould obtain, inthelast column, thetotal demandsat
the various prices.

Thus we find, that behind the total demand schedule for coal, are a number of individual de-
mand schedules for coal.

So muchfor (1). Now asto (2): What influences lie back of the individual demand schedules?
Taking, for instance, the demand schedul e of Smith, we may ask: What makes his demand sched-
ule change? The answer is, the wants of Smith.

Itistruethat aman may want coal very much without having any demand for it. But thisissim-
ply because hewants still more to keep the money he would have to spend to get the coal. He pre-
fers to keep the money so asto spend it for something else.

Every purchaser of coal, thus balances two wants, the want for the coal and the want for the
money it coststo buy that coal. On therelative strength of these two wants depends the schedul e of
prices heiswilling to pay for cod, that is, his demand schedule.

We must then, study these two wants, the onefor coal, and the other for money. We shall begin
with the want for coal.

Want and Price

The connection between want and price was, for along time, overlooked because of the puzzling
fact that many of the articlesmost wanted are the cheapest, and that many of thoseleast wanted are
thedearest. Thuswater isindispensable; yet there are few thingswhich are cheaper than water. On
the other hand, jewelry, which could easily be dispensed with, bears high prices.

But this paradox iseasily explained. It istruethat water asawholeisvery desirable, that if we
were deprived of it entirely we would thirst to death. Yet the want for any one particular quart of
water, isvery little because this one quart could make little difference to anybody. Were any one
particular quart of water indispensable; it would certainly bear ahigh price. Onthe other hand, al

4) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 82, No. 5, May 1927, pp. 400-401.
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Laspeyres’ and Paasche’s Indices
for particular types of goods

Dr. Vogt observes that Fisher, in his Short Stories, has not taken
the opportunity to explicitly discuss the characteristics of
so-called competing and complementary goods. On the demand
side of the market, competing goods are being used instead of
each other, and complementary goods in conjunction with each
other for a given purpose. On the supply side, competing goods
are characterized by similarity of efforts or cost to those who offer
them, as is the case for various kinds of services, whereas comple-
mentary goods are being supplied in combination, as products
and their by-products (Fisher, 1910).

Goods that are perfectly competitive (on both the demand
side and the supply side) tend to have a constant price ratio as well
as a constant quantity sum, whereas perfectly complementary
goods tend to have a constant quantity ratio together with an in-
versely moving price ratio. (“If horses are abundant, and there-
fore cheap, the tendency is to make mules, which are a substitute,
cheap also, but to make the complementary carts dear. If the price
of beef rises, the amount supplied at the higher price will increase.
Hence the supply of hides will be increased at the same time. Con-
sequently, their price will fall.”)

Dr. Vogt sees a link with one of the subjects of the batch of
Short Stories in the previous Bulletin: price indices. In the case
that goods are perfect substitutes, or perfectly complementary,
measuring price changes with Laspeyres’ Index and with
Paasche’s Index will give the same outcome (Vogt and Barta
1997:23). In practice, however, goods are seldom perfect substi-
tutes or perfectly complementary. This means that a price change
for any group of goods measured with Laspeyres’ Index will usu-
ally differ from that measured with Paasche’s Index. Fisher (1922:

410, 412) describes this phenomenon by presenting two groups
of two goods which are subject to changes in conditions on the de-
mand or supply side of the market:

“Whether Laspeyres’ formula is greater than Paasche’s depends
on whether the price relatives are positively or negatively corre-
lated with the quantity relatives... In order to study the conse-
quences of a really wide difference between them we pick out from
among our 36 commodities “rubber” and “skins” and calculate
the index number for these two only, and then do the same for
“lumber” and “wool”. The first pair are chosen to make
Laspeyres’ index most exceed Paasche’s, and the second to make
Paasche’s most exceed Laspeyres’. The reason is that the first
pair ... had their prices most affected by supply so that their quan-
tities and prices tended to move in opposite directions. The quan-
tity of rubber marketed rose and its price fell; the quantity of skins
fell and the price rose enormously. Lumber and wool, on the other
hand, were affected chiefly by demand. An increase of demand
drove up the price of wool much beyond the average rise of prices,
while the quantity marketed also increased; contrariwise, a de-
crease of demand kept the price of lumber far behind the average
while the quantity marketed decreased.”
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thejewels of theworld could be more easily dispensed with than all the water intheworld. A lady
would much rather give up one quart of water than give up one diamond. Jewels are rare, and so,
one jewel more or less may make a great deal of difference.

It is always the want-for-one-more unit of water and the want-for-one-more unit of jewelry
which influencestheir prices. It isnot how much aperson wantsall thewater he or she hasas con-
trasted with having none at all, or how much he or she wants all the jewelry he or she has as con-
trasted with having none at all.

To show how this “one-more” principle works out for any buyer, we may take a look into
Smith’s mind and see what motives affect him in purchasing coal, or, to change the example,
chairs.

Asany one purchaser’ seffect on the price of chairswill be negligible, wemay at first overlook
that effect; we may assume that Smith is unconscious of any influence on price. He thinks of the
priceof chairsasfixed by thedemand and supply of others; all heindividually hasto doisto decide
how many chairs to buy at that price.

Our first question, then, is how does Smith, or Mrs. Smith, decide how many chairs to buy,
when, say, he or sheis furnishing a new house?

As Smith does not wish to sit on the floor nor compel his friends to sit on the floor, he could
scarcely get alongwithout any chairsat all. At least onechair seemsan absol ute necessity; thatis, it
fillsamuch felt want. But he wants another chair amost as badly, tho not quite.

Inthe sameway, if he had two chairs hiswant-for-one-more—athird —chair would be dlightly
less, and so on, indefinitely. If he had ten chairs, hiswant-for-one-more chair would be compara-
tively weak. If he had ahundred chairs he probably woul dn’t want any more but would want to get
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rid of some of those he had, even if he had to throw them away. The more chairs he hasthelesshe
wants one more. The more nearly any want is satisfied, the lessit becomes. Thisisthe important
principle.

If Smith hasto decide how many chairshewill buy at, say $10 achair, hewill carefully balance
in hismind whether, at any point, he wantsone more chair or would rather keep his $10 for some-
thing else. The number of chairs hefinally decidesto buy, will befixed at, say, seven because he
wants-one-more chair alittleless strongly than hewantsto keep theten dollarsthat an eighth chair
would cost him. That is, he’ d alittle rather have the money for something el se, than buy an eighth
chair, and so doesn’t buy morethan seven. But he bought seven rather than six because he thought
he wanted the seventh just alittle more than the money it cost.

In every purchase we makewe do thisweighing or balancing onewant against another. Weare
forever asking ourselvestwo questions; oneis, how much differencewill it maketo uswhether or
not to have one more chair, one more room, one more quart of milk aweek and so on. The other
questionis, how much differencewill it make to us whether we spend one more dollar. And so we
areforever balancing, in our minds, one more chair against the number of moredollarswe haveto
spend to get that chair, or one more quart of milk against the number of centswe have to spend to
get that quart, and so on, and we always decide to buy up to the point where we no longer want one
more chair or one more quart of milk more than we want the money.

The fundamental forces behind demand, then, are Smith's, Jones, and everybody’s,
want-for-one-more unit of anything and everything.

XVl — The Rdation of Want and Demand®

DICKENS' boy, Oliver Twist, waseverlastingly wanting “more.” We have seen that demand rests
on just this human “want-for-one-more” whether it is one more loaf of bread, one more pound of
butter, onemoreton of coal, or anything el se, alwayscompared with thewant-for-one-moredollar.

Consequently, our next problem isto show how thismakesadifferenceinthe demand of differ-
ent people. Why isit that Smith, say, hasmoredemand for coal than Jones? Jonesmay want coal as
much as Smith and yet have less demand for it because Jones' want for a dollar is more than
Smith’s. Supposethat Smithisricher than Jonesso that Smith’ swant-for-one-moredollar will tend
to belessthan Jones'. Suppose, for instance, that adollar “lookstwiceasbig” to* poor” Jonesasit
doesto “rich” Smith. Of course we have no yardstick by which to measures wants exactly; but, to
fix our ideas, let us make up a word, “wantab,” for such a unit and suppose that Smith’s
want-for-one-more-dollar is measured as one“wantab” and that Jones' want-for-one-more-dollar
is measured as two wantabs.

We can now get Smith’s, or Jones’, demand schedul e for coal from hiswant schedulesfor coal
and money, as for instance:

TABLE FOR SMITH

For successive His want-for- His want-for- The price per ton
tons of coadl, one-more-ton is: one-more- heiswilling to
namely: dollaris: pay is:

1 12 wantabs 1 wantab $12

2 10 wantabs 1 wantab 10

3 8 wantabs 1 wantab 8

4 6 wantabs 1 wantab 6

5 5 wantabs 1 wantab 5

6 4 wantabs 1 wantab 4

Inthistable, each figurein thelast column is gotten from the two preceding columns, by dividing
the figure for the want-for-one-more-ton by “1,” the figure for the want-for-one-more-dollar. For
instance, the very last figure“4,” in the table tellsusthat Smith iswilling to pay 4 dollarsto get 6

5) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 82, No. 6, June 1927, p. 506.
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tons of coal because hiswant for the sixth tonis4 wantabsand hiswant for adollar is 1 wantab; so
that hiswant for that tonisfour timeshiswant for the dollar. If, then, the market priceis $4, Smith
will buy just 6 tons.

But Joneswill not. Weare supposing that Joneshasexactly the sameintensities of want for coal
as Smith has, but that, being poorer, he wants a dollar twice as much as Smith does:

TABLE FOR JONES
For successive His want-for- His want-for- The price per
tons of coal, one-more-ton one-more- ton heiswilling
namely: is. dollarsis: to pay is.
1 12 wantabs 2 wantabs $6
2 10 wantabs 2 wantabs 5
3 8 wantabs 2 wantabs 4
4 6 wantabs 2 wantabs 3
5 5 wantabs 2 wantabs 2.50
6 4 wantabs 2 wantabs 2

Inthistablefor Jonesthefirst two columns are the same asin the table for Smith, but the last two
aredifferent. For instance, Jones’ want for asixthton (last lineinthetable) is4 wantabs, just aswas
Smith’s; and Jones' want for thefifthton (lineabovelast inthetable) is5wantabs, just as Smith's.
Butif thepriceis$4 Jones* can’t afford” $4 aton evenfor fivetons. Ashiswant-for-one-moredol-
lar istwo wantabs, the price heiswilling to pay for thefifth tonis5 wantabs divided by 2 wantabs,
or 2%. That is, $2.50 is all he can afford to pay for the fifth ton.

Differing Demands

If, asweare supposing, themarket price of coal isactually 4 dollarsaton, Smithwill buy 6 tonsbut
Jones will buy only 3 tons. Jones' want for the third ton is eight wantabs so that this third ton is
wanted by Jones four times as much as a dollar iswanted by him; just as a sixth ton iswanted by
Smith four times as much as a dollar is wanted by him. The poorer a man is the higher is his
want-for-one-more dollar. So the lower must be the price which he iswilling to give for agiven
amount, and the less the amount he can afford to buy at a given price.

Wesee, then, that two individual s, like Smith and Jones, tho they have precisely the sameinten-
sitiesof want for coal, have very different demandsfor coal simply becausethewant for adollaris
so different.

Fromthefact that thericher aman s, theless satisfaction adollar giveshim, it further follows:
that thereal difference between two fortunesis much lessthan their differencein money values. A
man whose income has increased from $1,000 to $10,000 ayear , is much better off than when it
was $1,000 ayear, but heisnot ten timesbetter off; he cannot get ten times as much sati sfaction of
wants. Infact the extra$9,000 may not beworth asmuch to him asthefirst $1,000, inwhich casehe
does not even get twice as much satisfaction. It is till truer that a man with a fortune of
$500,000,000 getsonly slightly more satisfaction out of it than onewith only $1,000,000 gets, not
500 timesas much. It followsthat, if wealth were more equally divided (without being diminished
thereby) it would satisfy more wants.

But in this story we are not studying distribution. We are merely trying to see how demand
works.
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XVIII —The Influences Behind Supply®

IN thelast few storieswefound that the demand schedule for any commaodity, say coal, ismade up
of many little demand schedules, one for each individual in the market; and that these demand
schedules all depend upon the wants for coal and money.

The same general principles apply to supply. Thetotal supply is merely the sum of individua
supplies. And back of eachindividual supply schedulearetwo want schedules, onefor coal andthe
other for money. Just as, in demand, the buyer of coal balancesin hismind hiswant to get the coa
against hiswant not to sacrifice hismoney, so in supply, the seller of coal balancesin hismind his
want to get the money against his want not to sacrifice his coal.

Asaresult, themarket price, asfinally fixed by supply and demand, isnot only measured by the
want of the buyer to get one more ton but also by the want of the seller not to giveit.

Thus, if the price of coal is$5 aton, thelast ton bought by each buyer isworth about $5 to him,
while the last ton sold by each seller costs him about $5 worth of expense and trouble.

Thisbalancing of $5 against aton of coal goesoninthemind of each separate buyer and of each
separate seller and fixeswhat both the supply and the demand of coal will be, at $5 aton. If the $5
pricewill not “clear the market,” it will changeto ahigher or lower pricewhichwill clear themar-
ket.

Market Prices

Thereis, of course, a separate market at each stage in the operations by which coal, or any other
commodity, passesfrom producer to consumer. At each stage supply and demand fix apricefor the
market at that particul ar stage. The market price at the mineisquitedifferent fromthemarket price
later on, inthewholesale market, and thewholesalepriceinturnisdifferent fromthepricelater on,
in the retail market.

But the same general principlesapply to all these market prices. The consumer, producer and
middleman all balancetwo thingsin their minds. At the consumer end of the chain, the user of the
coal balancesin hismindthemoney hepaysfor it against the agreeabl e satisfaction of hiswants, in
burningit. At the producer end, thelaborer mining the coal balancesin hismind the money he gets
paid against the disagreeable effort required to dig the coal.

Between thesetwo ends of the chain, the middleman, that isthe jobber, wholesaler and retail er,
bal ances the money paid against the money received. But this balancing money against money of
the middleman, who merely buysto resell, really depends on the two ends of the chain. The mid-
dleman will (other thingsequal) pay morefor the coal he buysif thelabor of diggingitismorein-
tense; and he will get more for the coal he sellsif the consumer’s want for it is more intense.

Sothepricesinthemiddleman’ smarket really reflect the conditionsat thetwo endsof thechain
whichjoinsproducer and consumer. Thereally fundamental causes controllingthepricesall along
the line are the efforts of the laborers and the satisfaction of the wants of consumers.

Efforts and satisfactions are thus the two great forces behind supply and demand. Behind de-
mand we found satisfactions. Now we find efforts behind supply.

Money a Symbol

Money ismerely asymbol and always represents efforts or satisfactions. In primitive timesthere
were no links separating efforts and satisfactions. We may picture Robinson Crusoe picking ber-
riesand eating them, hand to mouth. He then balanced in hismind the effort of picking against the
satisfaction of eating. He stopped picking and eating when he reached the point when thelast berry
picked cost as much effort as it was worth in satisfaction.

But today, in our complicated civilization, the comparison between effort and satisfaction is
not so direct. Instead, each effort is balanced against money and each satisfaction is balanced
against money. So we get to thinking in terms of money and almost forget to look at the effortsand
satisfactions for which the money really stands.

In this story we are especially interested in efforts. At the beginning of the chain linking pro-
duction to consumption we find effort, and wefind effort all along the line. Even the middiemen,
who buy coal, have to buy some labor, too, and they have to labor themselves.

6) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 83, No. 1, July 1927, pp. 25-26.
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The Role of Advertising

As Dr. Vogt notes, the subject of the present series of Short Stories
may be called individual price theory. He refers to what Fisher said
about individual price theory in My Economic Endeavors, a typed
manuscript Fisher had been correcting by hand until a few days
before his death in 1947. *

“Itis my belief that there is much still to be done on individual price
theory. This will utilize but extend the excellent work already done
by Carnot, Walras, Marshall, Edgeworth and others on competi-
tion, monopoly, duopoly, price policies..., the effect of mass pro-
duction, and last but not least, the effects of spreading information
(and misinformation) especially through advertising and sales-
manship.

The last has been especially impressed upon me through my
experience in business, both in developing my “Index Visible” and
as director of various corporations.

An illustration will serve to show one point | have in mind. A
midwestern concern dealing in a machine used in business offices,
finding itself “in the red” asked an expert salesman if he would be-
come its sales manager. After studying the situation, he replied
“Yes, on one condition —that you double your price.” The Company
demurred. “That's our very trouble! Our price is already so high,
we have too few customers”. (This expressed the orthodox doc-
trine that demand decreases with increased price.)

He replied “Then I must decline. | need that 100% extra mar-
gin to pay my selling costs”. Finally, being desperate, the Company
accepted the expert’s terms, with the result that they have become
one of the largest and most prosperous concerns in the United
States. 2 Moreover, the public benefited. Although the price was

Every laborer balances his efforts against his pay. If wagesarelow, ariseinwageswill at first
stimulate him to work longer hours. He earns so much in afew hoursthat he feelsit is no longer
necessary to work so hard.

Thelonger any person worksthe moreintense and disagreeableisthe effort it takesto keep on
working; while the more money he earns the lessintense is his want for one more dollar. He bal-
ancestheincreasing effort against the decreasing want for money and stops, or would liketo stop,
when they get equal to each other.

X1X —Monopoly Price’

IN the last three stories we have seen how supply and demand work when there is competition.

We now turn our attention to monopoly. Where the sellers have amonopoly, the price charged
is not the cost-of-one-more ton, or the cost-of-one-more unit of any kind, but is higher than that
cost —altho that cost itself may be lower under monopoly than under competition.

The rule of amonopoly isto charge “what the traffic will bear.” That is, amonopoly charges
whatever will seemto givethelargest profit. But thisdoesnot mean, as some people seemto think,
that thereisno limit to what amonopoly can charge. Total profitsare, of course, the difference be-
tweenthetotal costsand thetotal incomefrom sales. If amonopoly raisesitspricebeyond acertain
point the demand at such ahigh price will shrink enough to reduce thetotal profits. Customers do
not usually haveto buy. If ameat trust rai sesthe price of meat too high the customerswill useless
meat and more fish, fowl, eggs, cheese, nuts or other substitutes. So atrust cannot afford to raise
prices beyond a certain point — the point which gives the trust the greatest profits. Even if the de-
mand at high prices keeps very strong there is always the fear that these high prices will attract
competition. A monopoly always wants to remain a monopoly and not lose the advantage of big
profits. For thisreason and others, amonopolist seldom daresto rai se prices much abovewhat they
would be under competition.

Object of Monopoly

Will amonopoly ever reduce prices below what they would be under competition? That may seem
acurious question to many people who have never looked into this subject. They suppose that, of
course, prices will always be higher under a monopoly than under competition. It would, at first
sight, seem that thismust be soif, as| have said, monopoly priceisabovethe* cost-of-one-more.”
But, ashasbeen said, the cost under monopoly may be much lessthan the cost under competition.

7 Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 83, No. 2, August 1927, p. 104.
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doubled, probably a hundred times as many people obtained help
from the machine as could have done so without the price rise.
Most of these would never have heard of it without the costly ad-
vertising and salesmanship. We cannot expect consumers to know
the merits of new products without paying the cost of telling them.
Thisiis, of course, exactly what is tacitly assumed in most books on
economics. This principle is overlooked by those who regard ad-

2) It can be assumed that Fisher referred to his own firm produc-
ing the visible card-index system, about which Fisher’s son wrote:
“... the small firm struggled out of the red into the black and
merged with its chief rival to form the nucleus of what was known
as Remington Rand and has since been enlarged into Sperry
Rand.” (Fisher, .N., 1956, My Father Irving Fisher. Comet Press,
New York, p 161.)

vertising as waste and propose that Government grading should
replace private brands. This might hamper progress. It seems to
have done so in Russia.”

1) Fisher, I., 1947, My Economic Endeavors. Manuscript, in the
Fisher Papers, Series Ill, Box 26, Folder 414-417, Yale University
Library.

Wemust not forget that thereal object of monopoly isnot toincrease pricesbut toincrease prof-

its. Oneway toincrease profitsisto reduce pricesby reducing costs. Reduced costswill often make
it profitableto lower prices. Low costs, low pricesand small profits per unit usually givethe high-
est total profitsper year. For example, the Standard Oil Company doubtless reaped many millions
in monopoly profits while at the same time selling kerosene, gasoline and their other products at
prices lower than would have been possible under competition.
When competitors form a combination they almost always find the costs can be surprisingly re-
duced by saving wastes of many kinds, wasteswhich could not be hel ped under competitive condi-
tions. They find that one office, or one factory, will servo instead of two or more, and so will one
president, one manager, one line of advertising. Materials can be bought in bulk. Above all, the
products can be standardi zed and mass production methodsused. Many other economiescan beef-
fected, the total of which is generally much larger than expected. The result is that, in many and
probably in most cases, monopoly prices are actually lower than competitive prices. They might,
of course, be still lower intheinterest of the consumer and yet yield agood profit to the producer.
But theway to get them lower isnot by “trust busting” and forcing competition, but by regulating
the monopoly.

Inthisstory, however, weare not trying to solvethetrust problem but merely to show how mo-
nopoly works. We have found that:

(1) Thepricecharged by amonopolistis“all thetrafficwill bear” to givehimthegreatest profit.

(2) This priceis higher than the “ cost-of-one-more” unit to him.

(3) But this cost is usually much smaller under monopoly than under competition.

(4) Theresult usually isthat the monopolist’s most profitable policy isto reduce prices below
what they could be under competition.

(5) The monopolist could afford to reduce prices till lower and yet make a good profit.

(6) But if wetry to make him reduce pricesby compelling competition we areapt to produce the
opposite effect and raise prices because under competition costs will go up.

XX — Cut-Throat Competition’

WE have now seen, in ageneral way, how prices arefixed by supply and demand under competi-
tion or under monopoly. We haveal so seenthat the price of acommodity under amonopoly isoften
lower than it would be under competition.

This is not aways true, however. There are two kinds of competition. One is ordinary, or
ol d-fashioned competition and the other we may call “ cut-throat” competition. Thislast isamod-
ern phenomenon, and its nature is not yet understood by many people.

8) Brotherhood of Locomotive Firemen and Enginemen’s Magazine, Vol. 83, No. 3, September 1927, p. 197.
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Thesetwo kinds of competition correspond to two kinds of supply schedules. Theonly kind of
supply schedule which has thus far been mentioned in these short storiesis an increasing supply
schedule, namely asupply schedule such that the more the supply the morethe cost per unit and so
the higher the price which will be charged. A farmer has such a supply schedule. If afarmer dou-
bles hiswheat production from 10 bushels per acreto 20 bushels per acre hewill haveto use more
labor and morefertilizer so that the cost per bushel will be higher. If he should try to double again,
so astoraise40 bushelsinstead of 20, the cost might be prohibitive. To double again from 40to 80
would probably be simply impossible.

In other words, the farmer’s supply is subject to a law, or condition, of increasing cost. In-
creasing cost applies, in general, to agricultural products and to mining. But it does not apply so
generally to manufacturing or to railroads. Usually in the case of railroads and manufacturing
plantsthemorethat isproduced thelower will bethe cost per unit. Thisisacondition of decreasing
cost. It has not been mentioned before in these short stories, but it isvery important in modern in-
dustry. If arailroad, for instance, doublesitstraffic (assuming it does not haveto build new plant or
equipment) the cost, for any mile per passenger, or per ton of freight, will decrease.

As Costs Vary

Under increasing cost the larger the sales at agiven pricethe smaller the profit per unit sold; under
decreasing cost the larger the sales at a given price the larger the profit per unit sold.

Under increasing cost, producers have very little motive to cut pricesin order to get business
away from competitors, becausethey would havelittleusefor morebusinessif they could get it —it
might cost morethanit wasworth; under decreasing costs, the producershave avery strong motive
to cut pricesin order to get business away from competitors; the more business the better. Such
competition, then, iswell called “ cut-throat” competition.

Under increasing costs (ordinary competition) if the producer finds there isamuch increased
demand hewill raise his price; otherwise he can't afford to supply much more. Under decreasing
costs (cut-throat competition) the producer will lower his price; otherwise hiscompetitorswill do
so and get his business.

And soitisthat, under cut-throat competition, theretendsto be price cutting. The market price

Toillustrate his theories, Fisher designed an elaborate hydrostatic mechanism to represent “in terms of mechanical interaction, that beautiful and
intricate equilibrium which manifests itself in the exchanges of a great city.” With a series of interconnected cisterns, representing individual con-
sumers and producers, he used the physical law that water seeks its own level to show that “a given amount of commodity to be consumed by a mar-
ket during a given period will be so distributed among the individuals that the marginal utility measured in money will be equal...” (Fisher 1891.ii,38;

1956:48).
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then tendsto sink lower and lower as each competitor triesto cut the throats of therest. Of course
most of the competitorswill be sorry, inthe end, that the price has been cut; and yet, no individual
competitor daresto raise his price without securing the agreement of othersfor fear that he would
lose his own customers.

Importance of First Cost

Closely associated with decreasing coat isthe fact that modern industry requires alarge outlay to
start with but does not need adding to for along time. Railroad plants are generally not working to
capacity. For instance:

Supposethe cost of operatingis1 cent per passenger per mileandtheyearly interest paymentis
$1,000,000. If there are only 1,000,000 passengers per mile each year the interests amountsto $1
per passenger. This, added to the 1 cent operating cost, makesthetotal cost per passenger $1.01 for
each mile. But if there are fifty times as many passengers hauled, the interest chargeable against
each passenger isnot 1 but only 2 cents. This, added to the 1 cent operating cost makesonly 3 cents
instead of $1.01. (In practicethe showing would be even morefavorabl e because even the running
cost would not stay at 1 cent but would be reduced.)

In modern big businessthe great cost isthefirst cost, the cost of construction. Thismay be paid
for by borrowed money and the interest on this becomes a fixed annual charge while the other
costs, those for actual operation vary with the amount of business done.

Under decreasing costs, whenever there is cut-throat competition the price sinks down to the
bare operating expenses and there is nothing left to pay the interest, so the first cost cannot be re-
covered. Often railroads continue to compete even after they are bankrupt. Aslong as they make
running expensesand pay alittle on account of upkeep and interest on debts, it actually paystorun
at aloss. For, if therailroads should stop running the loss would be still greater; the interest owed
onthedebt would not stop. If they default payment the bondhol dersmay forecl ose and take posses-
sion but the road will not even then stop running. It will merely change hands.

Under increasing coatsand ol d-fashioned competition as soon aslosses appear in place of prof-
itsthe producer has abankrupt sale and goes out of business. But under decreasing cost abankrupt
concern does not in general go out of business but merely goesinto the hands of areceiver.

XX | — Cut-Throat Competition Leads to MonopolyQ’

THE most important difference between the two kinds of competition, “ cut-throat” and “ old fash-
ion,” which have been compared in the last short story, is still to be mentioned. Under old fashion
competition there is little temptation to form a monopoly but under cut-throat competition that
temptationisoftenirresistible. That is, old fashioned competition is stable and tends to be perpet-
ual, whilecut-throat competitionisunstableand disappearsaltogether by turning into monopoly.

This happens because competitors are cutting each others' throats and |osing money, so some
competitorssooner or later seethat thereisno hopeto securethelarge salesnecessary to maketheir
businessworth while. They sell out. Thisreducesthelossesfor the rest. But even so, the tendency
of the priceto fall isnot hindered. Cut-throat competition tendsto lower the price so long asthere
areany competitorsleft. When thiscrowding out of competitorsiscompl eted thereisonly onepro-
ducer left and he, at that moment, becomesamonopolist. Or el se, before this can happen, the other
competitors offer to combineand abig corporation or “trust” isformed. In either case competition
stops and monopoly takesits place.

Itislargely because of decreasing costs. and the cut-throat. competition which resultsfrom de-
creasing costs, that there is so much tendency in modern industry to monopoly, mergers, “trusts’,
and “big business.”

After the monopoly is established it usually raises the prices which had been reduced under
cut-throat competition.

During the time when cut-throat competition lasts, it keeps prices low and the consumer gets
the benefit, whilethe producersare often ruined. Bat whilethe consumer temporarily getssuch un-
duly cut prices, in the end he gains nothing by the ruin of producers.

9) The Lather, Vol. XXVIII, No. 3, November 1927, pp. 8-9.
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Inthelong run investorswill refuseto build railways or start industries where cut-throat com-
petition is likely to follow.

For instance, enforced railway competition has sometimes resulted in checked railway enter-
prise. Years ago when two or more people believed in competition without any reservationsthere
often sprang upin the same city different competing tel ephone companies. This proved anuisance
to the public and invariably the companieswould consolidate after atime. Nowadays few people
want unrestricted competition. Telephone, water, gas, electric light and power companiesand rail-
ways are now allowed to be monopolies, but are regulated.

Monopoly isthus often agood thing rather than abad thing, because it keeps costs from being
duplicated. Eveninindustry in general the consumer isfinding big business better for himthan lit-
tle business. Ford and the Radio Corporation of Americaget rich, but they do so by lower prices
than could be got by small competing concerns.

Itislargely in recognition of such factsasthese, andin order to encourageinvestment, that pat-
ents and copyrights are given. These are monopolies expressly fostered by the government.

Trusts, pools, and rate agreements due to the necessity of protection from cut-throat competi-
tion, are like the protection given by patents and copyrights. It promotes new enterprises. The
anti-trust measures, in so far as they aim to compel competition, do not take these facts into ac-
count.

A great number of enterprisestoday requirelarge capital investmentsand operate under condi-
tions of decreasing costs. Unless trade agreements are permitted under proper regulations, such
kindsof large scalebusinessare hindered or madeimpossible. Capital will not be sunk inwhat may
have to run at aloss under cut-throat competition. Restrictive measures should evidently be di-
rected toward the control of monopoliesand combinations, not to therestoration of cut-throat com-
petition.

Thereis still an immense field in which the older-form of competition holds away that is, in
which cost increaseswith increased production. In such casescompetitionisstill the“lifeof trade”
and affordsasafeguard for the consumer against exorbitant prices. Such competition needsnoreg-
ulation to prevent “unfair,” cut-throat practices. The only important kind of regulation needed for
suchtemperately competitive business, isinspectiontoinsurethe proper quality of the productsof-
fered to the public. But cut-throat competition isthe* death of trade” and needs a different kind of
regulation. Industries subject to cut-throat competition need to be enough protected to attract capi-
tal and enough regulated to keep prices reasonable.
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