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1. Introduction

The "Beoeclirce-system® 1s a system of basic concapis deseribing the

circulntion of esmnomic flows. Tts peneral pur?ese'is to contribute

n)  Standsrdization of definitions, terminblogy, and notations which

can e (1) used in a Druitful woy in the economic analysis of ary econoiic
gector, ©.5., a nabion, & firm, etc., and (2) accepted and used as widely
as nossible by the econcmietbs.

b) lechanization of the agrregation and the displaying of the de-

grecs of freedom,

¢} Esgbablishment of conformity between different ways of presenting

systans of identities, particularly between the algebraic presentation,
the graphic preosentation, and the presentation by means of a double-entry
bovkkesping system.

The Ecocirc-gystem is in the main a contribution of Ragnar Frisch.
lle started the work on these problems in the early 1930's, and ever since
it has been carried.on by Frisch and his associates at the Oslo Institute
of Deonomics. Unfortunately most of the results are either unpublished

or oniy mimeopraghed in Norwegian.

2. Publications

Ragnar Frisch: Eb generellt monetert Lepreps og symbolsystdz. Dimeographed
0slo, 1935. In English: "A General lonelary Concept~and

Symbol--gysten.”



Ragnar TPrisch: Yoen imffringssoecizadsr o fhosirksystones (Des Sloneiete
sirvkulasjonssystem). Mimeographed, Oslo, 1%h2. In Engiish:
"Some Introductory Remarks on the Ecocirc-system (The
HGeonondce Circulation dystem).n

Ragoar Prisch: @kosirksystenet (Det dkononmiske sirkulasjonssysten). Tho-
nomislk Tidsskrift, 1543. In Engllish: "The Hgoeirc-grsten
(The Seonomic Circulation System),"

Ragnor Frisch, with the assistance of Odd Aukrust and Petter Jakeb Ijerve:
A Systen of Concepts Describing the Feonoric Circulation
and Production Srocess. University Institule of Tconomics,
Oslo. Stoncilemeno, § Narch 1958 .-=1he corments in the
present paiaer are by and large a summary of this Stencil-
meno, and the attached Tigure 1 and Lists 1«3 are parts of
it.

Petter Jakob Bjerve: Pkosirksystenst og realsirkulasjonen i The General
Theory of lmployment, Interest and Money. StatsBkonomisk
Tidsskrift. Oslo, 1S54L. In E}nglishz‘ *The Lecocire- gystem
and the Real Circulation in The General Theory of Fmploy-

menb, Interest, and Money."

3. Notatlons.

List Ho. 1 indicates the philolopical basis for the choice of symbols.
Among other notatioﬁz*.l rules applied may be mentioned:

(1) A letier with a2 sub-bar indicates a transaction between a
sector and all other sectors. ‘iithout a sub-bar it indicates somét‘ning
taliing place within the sector. A deuble bar is everywhere equal to a
nonvar plus a single bar.

(2) The superscript O indicates "the Goverrment," the superscript 1
"the Private Seetor." A super-0 plus a super-l is everywhere equal to a

NoN--SUPETr,
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(3) The superscripts 4+ and - indicate the respective positive

and negative parts of a net quantity, e.g., X = Ef - K.

L. The Grephic Presentation.

So-called '"Ecocire-graphs' are used as a means of presenting
definitional relations, see the attached Figure 1. The main geometrical
principles, according to which such a graph is constructed, are: p

0!

(1) A flow is indicated by a curve vwith the same directionfa'mfature
throughout its entire length, l.c., betwcen its two endpoints. The
direction of curvature defines the directionl of the flow. Internal flows
arc indicated Ly continuous, external flows by dotted, curves.

(2} A stock is indicated by a circular area. Intercepiing a flow
of the graph and letting it sccurmlate in the form of a positive sﬁock
at one side of the point of interception and in a correspondinz nepative
stock at the other side, we get a representation of the conmnection be-
tween a stock, the balancing entry corre sﬁmonding to this stock, and the
flow that aliments the stock.

(3) Hach junction point dofinecs an equabion. 'The sum of all
clockwise (counter-clockwise) flows moving into a Junction point is by
definition equal to the sum of all clociwise (counter-cloclkwise) flows
passing out of it. This means thab the groph is closed. lore generally,
Graw any closed contour~line on the graph. The sua of the Tlows that
enter clockwise (counter-cloclarise) into the area defined hy the contour,
must be equal to the sum of those passing cut of it clocluise (counter-
clochkwise), provided that the net stocks within this area ars equal to
zero. If the sum of the stocks are different {rom zero, the sum of in-
flows must be equal to the sun of oulfiows plus the net increase (posi-

tive or nogative) of the stocks vepresentad by the cireled aress within
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(L) The graph for one economic sector may be connected with thab
for another by intercepting any of ths dotled 1ines depicting a connec-
tion with the other sector, doing the save for the other sector and con-
necting the free ends thus obtained in 2 common junction point in snch a
- way that both flows lead either into or out of this point. Thus ve get
for exarmle gl,g-r 52,1 ==O, where the subscripts 1,2 indicate a flow
frea sector 1 to sector 2, and 2,1 indicate a flow from sector 2 to

sector 1.

S+ The Dookkeezning Presentation.

The identities of the heoclire-gynien may also be presonted by wmeans
of a double-entry bookkesping system. The Leoclre-graph is mechanicslly
transformed into this fomm of presentstion in the following way:

(1) Conceive of each junciion point {or each pair of + and - aress)
as an account, the flows moving cloclodse into the point as debit entries
on this account, md the flows nassing cloclkwise out-of the point as
credit entries. The Fescire-grash presents a balanced (closed) system of
such accounts.

(2) Several accounts of this system may be consolidated pechanically

by drawing a contour on the Lcocire-graph enclosing all junction points
corregponding to these accoumts, and no others. The flows into the con-.
tour (cloclwise) are debit entries and the flows passing out of it are

credit entries on the consolidated account.

6. Real and Financiasl Flows.

"Real" flows are flows of real objects {(goods and services),

nfinancial® flows are flows of financisl objects (economic claims and

counter-claims, in a wide sense).
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By convention the direction of "net" is everywhere chosen in the
opposite sense for the real and the financial flows. For the Ecocirc-
graph (Figure 1) the convention is adopted that the positive direction
of the nel real flows is cloclwise, and consequently that the positive
direction of the net financial flows is counter-clockwise. All flows may
be described cither as "real" or as "financial." The attached lists
llos. 2. and 3 pive a real as well as a financial interpretation of most
ilows of the icocire-graph. The translation of the llorwegian termin-
ology lanto knglish was done rather in a hurry and can obviecusly be much
improved.

when deseribing reality either real or financial concepts nay be
used according to which is reparded as most fruitful. The distinction
is, however, important particularly as.a means to avoid "counting the

same thing twiece.®

7. Concrete Description of the Ecocirc-graph.

It is convenient to describe one part of the graph by referring to
the way in which the flows appear when considered from the real point of
view, and to describe the remaining part from the financial view.

First the real interpretation. The input flows into the ﬁocess of
preduction ave (a) the net services of the real _factors of production
(11, 12, and 1), the sus of which 1s the net national product
{10 = 11+ 32 + 14 ), (b) the depreciastion of real capital (7), which
added to the net national product glves gross national product
[9= 210 +7) (c) the imports of goods and services (6), and (d) the
reinput of goods and servides produced in the same period (5). The
total output (1) is claesified according to its utilization in: (a)

the reinput (5) alreasdy mentioned, {b) the exports of goods and services
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(2), the domestic consumption of goods and services (l;), and gross
domestic investment in real eapital (3)[1= 2 +3+L+5]

Subtracting depreciation from gross investment we get net invest-
ment in damestic real capital [ 52 = 3 - 7], Other additions to this
capltal are certaln ogcasional rains {losses) which one doesn't want tb
take into consideration when calculating national income (55 and 56).
Thus, the total increase in the domestic real capital equals the sum
[52 +55 +56].

Subtracting imports from exports we get the export surplus
[69 = 2 ~ 6]. TFrom this surplus transfer of gifts, etc., in kind to
foreign countries (05) is deducted and such gifts, ete., from other
countries (66) are added, und we get the export surplus to be paid for
[70= 69 - 65 +66].

The financial interpretation of (11), (12), and (1) is the payment
received by the factors of production. This factoria; income
[10 =11 +12 + 14T together with the ne% income (interests and dividends)
from sbroad (72) gives the accruing national income [185= 10+ 727,
Another way of classifying this income is indicated by the eguation
[15 =16 + 17 + 721,

Iroceeding counter~clockwise around the graph we sec that the
aggregate income accruing to the private sector (25), both from its
activity at home (21) and from abrosd (23), i.c., (25 = 21 4 23], is
partly transferred to the government {(28). On the other hand, the private
secior receives‘transfers from abrcad (27). The balance is the private
disbosable income [36= 25+ 27 - 28). Correspondingly, the aggresate
income accruing to the government (Ehj, both frouw its activity at home
(20) and from abroad (22}, i.e. , [24 =20 +22] together with transfers

to the government from abroad {(20) and {rom the private sector (28) add
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up to the govermmental disposable income [35 = 2L+ 26 + 28], 4s
indicated ontie top of the praph the sum of private and gwémtal
dissosable income is the disposable natienal income [37 = 35 + 36
=15 + 643 -

The upper lefthand part of the graph illustrates the way in which,
respectively, private amd goveinmental diﬁposable income is disposed:
Partly it is saved, viz. (L1) and (40), and partly it is used up, viz.
(39) and (38). VWhat is used up is again partly spent for consumption
ai hone, viz. (60) and (59), and partly spent for gifts, etc., to foreign
countries, viz. (62) and (61). The sum of private and government spend-
ing on consumption at home equals total domestic consumpiion expenditure
[L= 59+ 60], and the sum of private and government spending on gifts,
ete., to foreign countries equals the national.expenditure on gifts, etec.,
{63 = 61 + 62], of which a part may be transferred abroad in kind (€5,
and a part in the farm of financlal objects {67). In the latter case
enly the balance of payments towardé other countries is affected.

The private saving (L1) may be invested in claims ageinst the
overnnent (uz), in goods and services for invéstment in real capital
at hame (18), and in foreign assets (50), 1.0., (M1 = )2+ L8 + 500
Cerrespondingly, the goverﬁment saving (1;0) tog;ther with the govermment
net borrowing at home (42) may bo invested elther in resl capital at
home (L7) or in foreign aésets (L49)s lees, [L2+ LkO= L7+ L9]. The
sum of private and govermnment investment in reel capital at home is the
national expenditure on pgoods sxd cervices on capital account {51 =47 + 48
=527, and the sum of private imvestment in foreign assets is the net
rational expenditure on foreign assets [ 53 = ﬁ9 +50 = 557 Finally,
the s of the net naticnal expenditure on forelgn assets (5h) and the

net national expenditure on gifts, ebc., in the fornm of financial cbjects (67)
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equals the sum of the net national receipts of foreimn assets as gifts,
etc., (68), the net recoipts in pgymont for the expart surplus (70),
and the net income of interests and dividends from abroad (72), i.c.,
[5L+ 67= 68+ 70+ 72). This completes the deseription from the

finanecial viewpoint,

8. Application in Comparisons Between Different Systems.
Exarples will be given at the staif meeting,

2. _Application in Model Building.

Some comments will be made at the staff meeting on

(2) the use of a standard system of the Ecocirc-type as a basis
and reference when selecting the ideﬂtities for alternative models,

(b) the display of the dagrees. of freedom when & particular selec-
ticn is made, and |

{c) +the Ecocirc-system as a mesns of securing consistency of ag~

gregation.



