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Basic relations between Social Accounts
and Walras' Low with some economic identities
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and Koichi YASUTAKE®
. (Hiroshima University)

1 Introduction

This paper aims to represent basic relations and some variations of eco-
nomic identities which are described in the simplest monetary transaction,
social aggregate transaction and international transaction. These are the
fundamental of a social account rule and a general equilibrium economic
system. It will be clear that all dimension in transactions have the same
essential relation to a accounting method. It's just the Walras’ Law. Stock
and Flow, which are separated in National Income, are joined and treated
together in this paper. Because it must be easy to understand a reality of
economic transaction. This paper is a trial which gives a macro economic
theory and one of micro or accounting foundation.

Firstly, we describe the Accounting method in the smlplest monetary
economy and it is same as the Double Entry Book-keeping style. This style
is the most important fact in this paper. This is maintained in describing
social account and an international trading.

Secondly, it is represented that this account rule is enlargeable to trans-
action among countries. That is a normal social account or national account.
SNA is well known as a standard social account and this is very similar to
Double Entry Book-keeping style .

Thirdly, we’ll treat a social account system including ﬁnanmal institu-
tions. This treatment is a little complicated because of the existence of
securities, but the Accounting method or Walras Law will be unchanged.

Finally, we adapt the account to international transaction and describe
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the Walras Law’s formula on the whole world model. It'll be shown how
economic identities in the Two Countries model of U.S.A and Japan change
maintaining the same Accounting method.

2 Budget Constraint and Double Entry Book-
keeping

2.1 The simplest monetary economy

In this subsection we assume the simplest monetary economy. Now endow-
ments which any economic agent i have initially are Z; and M;. Z; is goods
and M; is money. And we assume that a kind of goods is only one and goods
Z are production goods and consumption goods. It transacts through the
period and has the resulted assets Z and M at the end of a term. Then
formulative balance equation of goods will be as follows;

Z+bi=si+zi. (1)

B; is buying volume of agent ¢ and s; is selling volume, This formula just
describes a quantitative relation of goods transaction.
On the other hand, the balance formula of money is as follows ?;

M; + ps; = pbi + M;. (2)

p is a price. This price is decided in the market now.
Then we can transform formula (2) by substituting formula (1), agent
7’s balance formula in this time is as follows;

M; +pZ; = pZ; + M;. ‘ 3

This is a balance of income and expenditure formula of pure exchange
economy.of a single good and one period.  From this formula (3), profit
formula 7; of agent i is as follows 3;

mi = (Mi — ) = p(Z; ~ Z). (4)

The above rule mentioned means that income and expenditure relation
of the simplest transaction of agent 7, but profit is definded as only change
of assets in the term.

2This equation represents a similar meaning of income and expenditure. That means
an account described a quantitative balance of money.

3Acutually, profit means just changing of choice of assets here. It is written for a
comparison with later formula.
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2.2 Production Vand Transaction

In this subsection let us assume a more general model than above, which
is the case when agent ¢ will buy raw materials and will produce goods.
Quantitati_ve balance formula of raw materials is as follows;

Xi+b =z + X (5)
X, is endowments of raw materials-at the beginning of a term, b; is amounts
of buying, z; is input and Xj is inventories of raw at the end of a term.
Next quantitative formula of product is shown as follows;

Zityi=si+7 (6)

Z; are inventories at the beginning of a term, y; are amounts of the products,
s; are amounts of sales and Z; are final inventories.
Then a balance of income and expenditure of agent ¢ is shown as follows;

M; +psi = gbs + M; (M

This is formally similar to formula (2). p is the selling price of a product
and q is the buying price of raw materials. And we assume again that these
prices are already decided in the markets. Considered formula (5) and (6),
balance of income and expenditure formula follows above;

(M; + qXi + pZ:) + py: = qzi + (9X: + pZi + My). (8)

Equation (8) represents that a sum of initial assets and amounts of
product on the left hand side is equal to a sum of input and final assets
on the right hand side *. Transformed formula (8) to an excess demand
formula, it follows 3

(M, ~ T) + al(X: +2) - K]+ 0%~ (Zo+wi)] =0 (8)

The first term on the left hand side is an excess demand of money, the
second term is an excess demand of raw materials and the third term is an
excess demand of product 5.

4As we will show later, this formula is equivalent to Trial Balance Formula of Ac-
counting or Double Entry Book-keeping.

SEach term in this equation(8) can be interpreted as an excess demand of each good
or asset.

SAs we’ll show in detail later, a social sum of all agents is General Equilibrium System
and then derived formula (8’) is the Walras’ Law. The meaning of General Equilibrium
we said here is a system like each market depends respectively.
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Then profit ; of agent 7 is as follows 7;

i 1= (pZ; + 9Xi + M) — (pZ; + qX; + M;) = py; — g4 (9)
The first formula gets profit from a difference between initial assets and

final assets. The second formula gets it from an amounts of product minus
input cost. Equation (9) shows that the sum of each formulas is equal.

2.3 Generalizing Production Factor

In this subsection we’ll assume a production more concretely. Now assume
that agent ¢ buys not only raw materials but another factors & and employs
labor forces N. Then quantitative balance is shown as follows;

Xi+bi=zi+X; (5)
K, +I,=d;+K; (10)
Zityi=si+ 7 (6)

Equation (10) is a quantitative balance of production factor. Kj are en-
dowments of producton equipments (or fixed capital, production factor), I;
are amounts of investments ? , d; are amounts of depriciation (or Consump-
tion of Fized Capital, scraped equipments) and K; are production equip-
ments at the end of a term 1°.

And formula (11) is a balance formula of labor forces who are constantly
employed. The other formulas are the same as above.

Then balance of income and expenditure formula is as follows;

M+ps,-=qb,'+1‘[,~+ww{+ M. . (12)

But r is buying price of fixed capital and w is wage rate.
Transformed formula (12) from formula (5), (10), (11) and (6),

7As mentioned above, profit 7; is defined as an amount increased of total assets, but
it finally results the differences of an amount production and raw materials. The similar
definition is gotten by Hicks. See Hicks[2]Chapl4,15.The profit is equivalent to value
added, because there are no labor, land and depriciation.

8For example, these are equipments, lands, buildings and so on. Here, these are
treated as investment in the lump. -

9This is gross investment which involevs depriciation cost. *

10We assume that this agent uses employee just equal to planned volume of employee.
We omit balance of labor as household here, but show it later.
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M; +pZ; + gX; + 7K + pys
= gz; +rd; +wN; +pZ; + ¢X; + rK; + M. (13)
Terms from the first to the fourth on the left hand side are corresponding
to endowments of assets and the fifth term means amounts of product.
Terms from the first to the third on the right hand side are amounts of

input and terms from the fourth to the seventh represent final assets.
Transformed this to an excess demand formula, it follows;

[(02Z: +wiN;) ~ plyi + Z3)] + ql(=: + Xi) — X7)
Formula (14) is an accounting rule of agent ¢ which is identically resulted 2.
And from formula (12) profit m; of agent ¢ follows 1%

= pZ; + qXi + K + My — (pZ; + qX; + 1K; + M)
= py; — (gz; + vd; + whN;). (15)

As mentioned before, it is shown that profit is acquired by deducting en-
dowments of assets from final assets or input costs from amounts of product 13,

2.4 Double Entry Book-keeping and General Equi-
librium '
Now it is already made clear above, that all balance of income and expendi-
ture equations are corresponding with accounting of firms, which is Double
Entry Book-keeping *. In order to show this clearly, we assume the previous
model (5)(10)(11){6). :
We assume that there are liabilities of bonds and stock, and loans by
buying securities **. Then a balance of income and expenditure formula of
agent 1 is enlarged as follows 19

M; + By + psi =.qb,-+rI;+wW¢+Bdi + M; (16)

11\We assume that wage part is involved in a demand of product, but this assumption
is not always absolute. Equation (14) just shows a increase or decrease of costs of raw
materials and production factors. This equation means that an amounts of product
involved wage part and other term identically remains zero.

12Generally, this is called Closing Books in Accounting.

- 13This profit m; is just company’s earnings.

14See Numata(7] which is a basic and famous literature of accounting.

15But we assume that there are not any rate of yield of bonds for simplification.

16]¢’s easy to enlarge a model including inventories. But we omit it because the essense
of this story would not change.
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This formula is nothing but Trial Belance Formula on accounting of
firms. Profits m; of a firm from formula (16) are as follows;

Ty = (Mz + Bdi) - (-M—z'l' Bai)- . (17)

Then derived a relation like a balance sheet of firm from formula (17), it
follows;

Mi_ + Bsi +m = Bdi + Mi. (18)

7; shows Net Profit.” The first and second terms on the left hand side
are a Liabilities term (Creditor) and the rlght hand side is a Assets term
(Debtor). .

Moreover, the Profit and Loss formula as follows
ps; = qb,- + T‘I,' + ‘LUW,"I' . (19)

The left hand side shows amounts of sale, terms from the first to the
third on the nght hand side are cost of sales and the final term shows Net
Profit 7. :

Then it is clear that each formula means balance sheet table and, profit
and loss table on accouting.

After all, balance of income and expenditure formula of each agent above
and Trial Balance Formula of each firm (or production agent) are the same
with formula (12) or (16).

A difference between balance formula of agents and accounting of ﬁrms
is only a formal one where the former dedects a number of variables by
substituting quantitative balance to income and expenditure and ,on the
other hand, the latter remains amounts of sales and buying terms. Of course,
the formal difference is important when we interpret a economic meanings.
For example, it is easy for balance formula of agents to interpret a relation
of supply and demand, and budget constraint, while it is appropriate for
accounting to interpret balance of income and expenditure, and a relation
on Double Entry Book-keeping.

. Now transformed formula (16) cosidering (5), (10) (11) and (6), it follows;

M; +pZ; + qX; + 7K; + By + pyi ,
= qz; +rd; + wN; + By + pZ; + qX; +rK; + M;. . (20)

17In the Profit and Loss of financial statements, profit 7 ‘are represented amounts of a
difference between sales and input costs directly. This representation is formally different
from the right hand side of above formula (15), which is usually represented in economic
theory.
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Terms from the first to the fourth on the left hand side represent endow-
ments of assets, the fifth term are liabilities and the sixth term are amounts
of product. Terms from the first to the third on the right side represent
amounts of input, the fourth term means loan and terms from the fifth to
seventh mean assets at the end of a term.

Transformed this equation to an excess demand, identity included bonds

follows;

[(pZ: + wN;) — p(y: + Z)] + gl(z: + Xi) ~ X3}
+r{(d; + Ki) — Ki] + (B ~ Bwi) + (M; = M;) = 0. (21)

Term of (By; — Bs;) on the left hand side shows an excess demand of
securities. :

2.5 Household’s balance

We have until here omitted a balance of income and expenditure of labor
forces or household. Because we've been treating a simple economic model
which only production agents exchange goods each other. However, as it
became clear on generalizing production factor above, it happens that some
agents employ labor forces paying wage in a production society over a level
of scale. Because labor has usually no production methods, he doesn’t trade
raw materials and production factor. So he gets wage by offering labor force
itself and lives by buying consumption goods.
. Therefore, quantitative formulas of labor j are as follows;

C‘—j ='Cj. , (22)
N; = Nj. (23)

We assume that household plans amounts of consumption ¢; and labor
supply WJ and does the same amounts 2.

Then considering these formulas, a balance of income and expenditure
of labor j is simply follows; '

M; +whNj = pgj + M;. (29)

¢; is volume of consumption. _
If we assume that household borrows some money and purchases some
securities, this formula is.generalized as follows;

180f course, we can assume endowments and inventories of consumption goods, and
leisure part and real labor part of a day. But as it’s not essential, so we omit that
assumption. . :
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M; + Byj + wN; = pej + By + M;. : (25)

B;; are amounts of liabilities and By are amounts of purchasing securities.
And then considering profit of labor, that is known as saving. Repre-
sented it by 7;, it follows;

7j i= (Mj — M;) + (By — By;) = wN; — pc;. (26)

This saving part 7; is known well as investment part loaned in economic
circulation.

This balance formula of labor will be needed when we consider a social
account framework as it is shown below.

3 Social Accounts and Walras’ Law

As we confirmed in the previous section, the description of transaction by
production agent 7 and the accounting of firms are equivalent. In this sec-
tion, we show that the Framework of Social Accounts is derived by summing
up the accounting socially °.

Now, summed up socially above (5), (10), (11) and (6), it is as follows;

X+b=z+X (21
K+l=d+K (28)

Na= Ny (29)
Z+y=s+2. (30)

n
For example, X is Y X; and all variables without subscript mean sum-

ming up socially. Ané_]lVd shows total demand of labor by all production
agents 0. ’ .

And a summed balance of income and expenditure of production agent
1 is as follows; : '

M, + By +ps = gb+ 11 + wNy + By, + M,. ©(3D)

Subscript , means summing on all production agnets.
Next, a summed balance of income and expenditure of labor j is as
follows;

19We refered Okishio[10][11] on this point
20We omit there is no unemployment for simplification here.
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m-{- By + wN, = pc+ By, + My, (32)

Subscript , means summing on the whole labor. And N, shows total supply
of labor forces by the whole labor. '

Therefore, We get social balance of income and expenditure by summing
up formula (31) and (32).

M+ B, +ps+wN,=pc+gb+rl +wNa+ By + M (33)

Here, M= E+m, B, = Bps + By, By = de + Bpy, M = Mp + Mp.
Equation (33) is a balance of transaction aggregated on the whole national
economy 2. :

Transformed formula (33) by formula (27) and (30), it follows;

M+ B, +pZ +¢X +rK +py + wN,
=pec+qr+rd+rK +wNy+qX +pZ + By + M. (34)

Formula (34) is equivalent to Trial Balance Formula of a whole country and
it is a balance of all domestic transactions by money. Transformed this
formula, it follows;

p[Z+c—(y:l-i)]+q(z+X—7)+r(d+K—7{_)
+w(Ny— N,)+ (Bs— B,) + (M - M) = 0. (35)

Equation (35) is equivalent to well-known Walras’ Law of economic the-
ory. Square brackets of the first term on the left hand side mean an excess
demand on a consumption goods market, round brakets of the second term
show an excess demand of an intermediate goods market. And the third,
fourth ,fifth and final terms on the left hand side show an excess of demand
of fixed capital, labor force, securities and money maket respectively. Sum
of these six markets transaction must identically be equal to zero.

Therefore, this Warlas’ Law is always realized in any economy. If when
prices are hold constant in all period, the prices are-called equilibrium prices.

Formula (34) or (35) is usually an identity on economic theory, and it is

21'We simplify an assumption integrated to one kind of good and raw materials, but it
is easy to enlarge it to various kind of goods. Then formula follows;

n i

n o m o
M+ B, + ZZP},SM +whN, = ZZP};CM +qukbki +wN¢+B¢+M. (2)

i=1 h=1 =l h=1 i=1 k=1
Or used a vector formulation,
M+ B, +p's+wN, =p'c+qb+wNy+ By + M. (b)

However, since increasing kinds of goods doesn’t influence our conclusion, we consider
only the simplest case here.
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an fundamental framework on the system of national account, too.
Now, the return on a nation state level is usually called Net Worth 22,
Derived Net Worth II from formula (34), as it follows;

=(M+By+qX +rK +pZ)— (M + B, +qX + K +p2)
=py —qz —rd'— [pc —w(N, — Ng)].  (36)

We can interpret [pc — w(Ns — Ny)] as sum of social consumption ex-
cluded unemployment. Therefore, we can get a return equivalent to Net
Worth, as intermediate production and consumpition are excluded from to-
tal production. Moreover, the left hand side of the formula shows that it is
derived from increase or decrease of endowments and final assets, as well.

Then the national balance sheet of SNA is followed by formula(36);

M+By+q¢X -X)+r(K-R)+p(Z-Z)=B,+M+1. (37)

The first term of the left hand side is monetary asset(except stock), the
second term is stock as assets, the third, fourth and fifth terms show Tan-
gible Fixed Assets and Inventory. The first term of the right hand side are
liabilities, the second is stock as Stockholder’s Equity and the final is Net
Worth 2,

Moreover, describing a relation with Input-Output table from formula
(386), it follows;

py = gz +rd + [pc — w(Ng — Ng)] + 1L (38)

The left hand side shows total product, the first term on the right hand
side is raw materials and the second and third is Value Added (or an amount
of Final Demand) Matched thistoa fundamental model of Input Output in

money terms ZX ZZa,JX +ZVJ (orZX ZZa,]X +Z F),

Jj=li=1 i=1j=

22New value yielded on domestic economy in a term is usually called Value Added.
Since this Value Added usually includes consumption part of economic circulation, a
part of net return carried forward to next term is Net Worth exactly and the concept is
better than Value Added. Actually the national balance sheet in SNA is made'such as
it is. Therefore we define net worth as a return of the country. However, we'll tell later
about Value Added including a consumption part with GNP, it is usually used as a kind
of return in the country.

See Saitoh(12], Miyazawa[6], EPA[3] as to a basic framework of National Income Statis-
tics. About a basic difference between Social Accounts and Double Entry Book-keeping,
see Kurabayashi{4] and Kurabayashi and Sakumal5).

2Defined Net Worth on SNA excactly, it follows;

NetWorth = National Income — consumption + Reconciliation

= Assets — (liabilities + Corporate Share)

= Saving on Capital Finance Account + Net Capital Transfers from the Rest of the World
+Statistical Discrepancies + Net Worth on Reconciliation Account. (c’
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X;=py (39)
- =1
nono
Z a,-ij =qgr (40)
} j=1i=1
Vi =rd+pc—w(N; — Np)]+11 (41)

Jj=1

Therefore, formula (38) is equivalent to Input-Output model directly.
Showing only Value Added part, we get a relation with the well-known
National Income. It follows;

Y=W+R=C+S6. (42)

However, Y = py — qz,W + R = rd + [pc — w{N; — Nyg)] + I1 ,C is sum of
consumption (that is pc) and § is sum of savings 4.
Moreover, from a view of economic circulation, formula (38) is as follows;

py=qr+rd+pé+1II

= qr+rd+pé+S
gr+rd+pétrl=gz+C+TI
= qr+Y. (43)

I

But pé = [pc—w(N,—Ny)}, and I is a sum of gross investment( I' = rd+rI
). Then Y of the right hand side of formula (43) is Value Added part on
National Income Statistics and it’s just GNP. This formula is equivalent to
the equivalence of three or four phases of National Income.

And from a definition of GNP, it follows;

Y=C+I'=n+rd+t (44)

¢ is indirect tax and n is National Income. Then this is an well-known
formula describing that National Income is gotten by excluding depreciation
cost and indirect tax from GNP.

As mentioned above, it is clear that the system of national account
as a social account framework is identified with Walras’' Law in a general
equilibrium system.

24Here, I1 includes companies’ consumption except household exactly, but we omit this
here.
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4 Social Accounts with Financial Institu-
tions and General Government

We treat a social account system including financial institutions and general
government here. That means that there is not only liabilities by bonds
and stock transaction, but also deposit as indirect financing and tax. These
financial factors are all treated as assets here. However, we omit an existence
of central bank and assume money supply is constant.

Firstly, quantitative ralation of company 1 is enlarged from subsection
2.3.

Xi+bi=z;+X; (5)
Ki+L=d+K; (20)

Nai = Nu (11)
Zi+vyi=si+ Z;. (6)
D; +AD; = D; (45)
Ba + ABy = Ba )
B+ AB,; = B 47)
s+ ASs = Su (48)
Ssi + ASg; = Sy (49)

D; is deposit of company i, By; is demand for bonds, B,; is supply or sale
for bonds. Sy is demand for stock and Sy; is supply or sale for stock. -
shows endowments.

Then, considering above formulas, balance formula of income and ex-
penditure of company i is as follows;

M+ (1 +i8)B; + (1 + )5 + (1 +9)D; +9(Z; + ;) + ¢X; +7K; + U
=pZ; + q(z; + X;) +r(di + K;) + wNy + S; + B; + D; + T; + M;.(50)

B; = By — B,; is net demand for on bonds. S; = Sy — S, is net demand
for stock. ip is a rate of yield on bonds, assumed as a constant level. i is
a interest rate of deposit, which is also constant. v is dividends per stock,
which we assumed as to be at the same level. U; rep?esents subidies from
government. T} is a corporation tax and equivalent to tym; 2.

And profit #; is also as follows;

254, is a corporatin tax rate and it is assumed constant for all companies here.
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7= (pZ; + ¢X; + 7K+ B; + S; + D; + M;)
—(pZi + qXi+ 7K + B+ 5i + D; + M)
= (py; + i B; + 5 +iD; + U;) — (qz; + rdi + wNg + T3). (51)
Second, quantitative relation of household j is also enlarged from sub-
section 2.5.

G =c ' (22)

N, = Nij. | (23)
D;+ AD; = D; (52)
By + ABy = By (53)
B,; + AB,; = By (54)
Sg + ASy = Sy (55)
S+ A0S, =5, (56)

Then a balance of income and expenditure of household j is as follows;

M; + (1 +145)B; + (1 +v)S; + (1 +i)D; + wNy; + U;
=pcj+5j+Bj+Dj+M,-+Tj. (57)

Notation meaning is the same as company’s formula except subscript ;.
U; represtnts welfare benefit from government. 7} is an income tax and
equvalent with t;wiN,; 2.

Saving part 7; is derived from this formula, it is as follows;

m; .= (S; + Bj + D; + My) — (M; + B; + 5 + Dj)
= (wNy; +iB; +v5; +4iD; + Uj) — (pc; + Tj). (58)

And third, quantitative relation of financial institutions b can be de-
scribed as follows;.

Na = Na. - (59)
Dy+ AD, =D, (60)
By + ABy = Ba (61)
By + ABg = By (62)
Sz +ASw = Sa (63)
S+ ASgp = Sap (64)

26We assume that t; is constant for all household to simplify érgument.
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Then & balance of income and expenditure of financial institutions b is
as follows;

My+ (1 +i5)By+ 1+ )5+ Do+ fo+ Uy
=wNgp+ Sp+ By + (1 +)Dp + Ty + M. (65)

f» shows service fee of financial institutions. U, represents subsidies from
government. T; is a corporation tax and equivalent to t,m, 27
Then, 7 is as follows;

7y := (S + By + My — Dy)) — [My + By + (1 +v)S, — (1 + ) Dy)
= (fy +ipB; +v5; +iD; + Uy) — (wNgy +Tp).  (66)

Since financial institutions are ‘supplyer of deposit, signs on it's term are
negative.

In the fourth, quantitative relation of general government g can be de-
scribed as follows;

K+ =d+K, (67)
Uy =1, ‘ (68)

7\79 =N, (69)
D,+AD, =D, - (70)
By, + ABy, = By ()
By, + ABy, = By, (72)

We’ll omit stock transaction and consumption by general government.
n m

U, represents all subsidies from government and it is Uy = Y Ui+ > U; +
k i=1 =1
> Us. Then a balance of income and expenditure of general government g

b=1
is followed;

My+ (1+i5)Bg+ (1 +4)Dg + T : \
=wNy + By + Dy + G+ M,. (73)

n m k ' N

T shows the revenue and T = > T;+ Y _Tj+ > _Ts. G is the governmnet
i=1 =t b=1

expenditure and G = I, + U,.

27t, is the same corporation tax rate above.
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“Then, government surplas 7, is as follows;

my = (By + Dy + My) - (M + B; + D)
- =1gBy+ 1Dy + (T - G) —

95

(74)

Now, summed up above formulas (50),(57) and (65) and (73) aggregated

in terms of each agent, balance of the whole society is as follows .

M+ (1+z)(Dd— D)+ (1+i5)B+(1+v)S+p(Z +y)
+¢X + 7K +wN; + f + U,
=plc+Z)+q(z+X)+r({d+K)
+de+S+B+(Dd—D,)+G+M.

HereDd_ZD +ZD and D, = ZD;,
i=1 J= b=1
Therefore, Walras’ Law can be described as follows in this case;

ple+Z-(y+2)+glz+X-X)
+r(d+ K - K)+w(Ng— N,)+(G-U,)
+[S -1 +v)S]+[B-(1+i5)B]
+[D-(1+9)D)|+ (M- f~M)=0.

Here, D = Dy — D, and it shows net demand for deposit.
And derived Net Worth IT from this formula, it follows;

Ni=@EZ+gX+rK+S+B+D+ M)
—(PZ+9¢X+rK+S+B+D+M)

=(py+f+vS+igB+iD+U,) ~
~rd ~ G — [pc — w(N, — N)].

(75)

(76)
(77)

(78)

(79)
(80)

(81)

(82)
(83)

As mentioned above, these formulas are more complex than formulas in

section 3. However, their essential relation are unchaning.

5 International trade and General Equilib-

rium

Now, we have't treated an international transaction at all until above sec-
tion. Then we have treated above only one currency in the world. However,
foreign currencies and goods are usually bought in trade in the real world.

How does above formulas in a general equilibrium system change?

28Tax T is canceled out in both sides.
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In this section, we consider an international trade between countries with
different currencies and the identities in the world. We'll treat only the Two
(small) Countries model Japan and America, since it is very simple.

Let us see how a balance of income and expenditure changes according to
different currency. Here, we'll treat three cases which are (1)both countries
pay by buyer’s currency, (2)both pays by producer’s currency, (3)both pays
by the same currency(i.e. dollar).

5.1 Balance of Payment by buyer’s currency

First, we'll treat a case in which both Japan and America pay by each
country’s currency when they buy goods. Here, we have next assumption
to simplify a story.

1. Both countries buy no raw materials.

2. There is no employment.
3. There are no inventories.
4. We omit domestic transaction in each country. -

The point is that there is no production activity in each country and both
countries distribute endowments of goods to domestic consumption and ex-
port. We discribe a balance of income and expenditure using above formula
under this assumption. A quantitative relation of goods is as follows;

Yysg=385+ey (84)

Ya=3$a+ea _ (85)

A sum of domestic production ¥ is equal to a sum of domestic sales s and

export e, and there are no inventries. e; = my,eq = my. Subscription
represents a name of the country, J is Japan and A is America.

Moreover, each country holds foreign currencies respectively on the trade,

so it follows; . .
M+ ME=1; (86)
M]+M2=M, o (87)
Here, M4 shows Japanese currency yen which America holds and M, ;{ shows

American currency dollar which Japan holds.  shows endowments.
Now, a balance of yen of Japan is as follows %;

M + EF, = Epgm; + MJ. (88)

2®We omit domestic transaction since it is cancelled out.
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A balance of dollar is as follows;

— e
M,{+3’E—J=FS+M,{. (89)
E is an exchange rate for yen, p,4 is an import price from America, p; is an
export price from Japan and F, shows supply for dollar by the exchange.

Substituting formula (89) for (88), it follows;
M + EM] +psey = Epamy + EMJ + M. (90)

This formula (90) is a fundamental (yen-dominated) form of balance of
payment of Japan with an international transaction . The first term on the
left hand side means endowments of Japanese yen, the second term means
endowments of American dollar and the third term is a sum of exports. The
first term on the right hand side is a sum of (yen-dominated) import , the
second term means an amount of dollar at the end of a term and the third
term is amounts of yen at the end of a term.
Transformed it considering formula (86), it follows;

. pses — Epamy B (91)
= BE(My — MJ) - [(M; — M) — M4}
= [EM] - (M - M})) - (EM] - MF). (92)

This formula (92) represents Balance of Payment of Japan. The left
hand side shows Trade Balance of Japan and the first term on the final side
is an increment of dollar held by Japan. The second term is an increment
of yen held by America. These first and second terms show an increment
of net external assets of Japan (or an external asset at the end of a term
minus the assets at the beginning) *.

Similarly, we can also discribe Balance of Payment of America. First, a
balance of yen of America is as follows;

M7 + Epges = EFy+ M3 (93)
And balance of dollar is as follows;
MA+Fy= ”’;’“ + MA. (94)

E is an exchange rate for yen, p; is an import price from Japan, py is an
export price from America and F; shows demand for dollar by the exchange.

30This simple example is a case in which there is no Services and Capital Balance, it
shows Trade Balance and Balance of Monetary Movements as being balancing.
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Substituting formula (94) for (93), it follows;
M7 + EMZ + Epaea = pyma+ EMA + M3, (95)

Similarly above, formula (95) is a fundamental (yen-dominated) form of a
-balance of America with an international transaction. The first term on
the left hand side means endowments of yen of America, the second term
means endowments of dollar and the third term is a sum of (yen-dominated)
export . The first term on the left hand side is a sum of import, the second
term is an amount of dollar at the end of a term and the third term is an
amount of yen at the end of a term.
Transformed this considering eqauation (87), it follows;

Epseq —pymas = (M}4 - W) - E[(M—M_j;‘) ‘E]
= [Mf - E(Ma — M3)] — (M} — MJ). (96)

The left hand side shows Trade Balance of America, the first term on
the final side shows an increment of yen held by America, the second term
shows an increment of dollar held by Japan: These first and second terms
show a net external asset of America, so formula (96) represents Balance of
Payments by yen of America.

Now, how is the Walras’ Law in a general equilibrium system changed in
this simple model? Summing up both sides above (90) and (95), it follows;

pJ(mA - e_}) + EpA(mJ - CA) + [(MJJ + M}q)

—(M] + MP) + E(M] + M§) - M+ MD)=0. (97

Therefore,
ps(ma —ey) + Epa(my — ea) + (M7 + M5 — M) ‘
+E(M1+ M{ —My) =0. - (98)

The first term on the left hand side shows Trade Balance of goods market in
Japan ( net export, the sign is negative), the second shows Trade Balance
in America, the third shows an excess demand of Japanese currency yen,
the fourth term shows an excess demand of dollar in a currency market. A
sum of these must be identically equal to zero.

Moreover, a transaction on foreign exchange market is also generated in
the international transaction. For example, an excess demand on foreign
exchange market in Japan is as follows by formula (89) and (93);

M7 M3
CF—-Fy= (MJ+pJEe,J MAJ)'-(—J-FPACA—'TJ)

SRR AL DGY O 7o) M
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The first term round brackets on the final side show (dollar-dominated)
Trade Balance of Japan. The former round brackets in the second term
square brackets show an increment of yen held by America and the latter
round brackets show an increment of dollar held by’ Japan, so the whole
square brackets show an increment of net external assets of America. Then
formula (99) shows that the trading profit on foreign exchange market is a
sum of Trade Balance of Japan and an increment of net external assets of
America. o

5.2 Balance of Payment by producer’s currency

Now, how is the above fundamental relation changed by altering method of
payment? To make it clear, let us change method of payment as each coun-
try pays by producer’s currency respeétively. This assumption is opposite
to above one.

First, since a quantitative relation of goods and currency is unchanged,
formula (84), (85), (86)-and (87) remain the same.

A balance of yen of Japan is changed as follows;

M] +pse; = EFy+ MJ. (100)

pyyy is a sum of Japanese production, and pssy is a sum of domestic trans-
action and EFy is (yen-dominated) a sum of buying dollar (selling yen).
A balance of dollar of Japan is also changed as follows;

M7+ Fy=pamy+ Mj. (101)

pamy shows a sum of (dollar-dominated) import from America.
Substituting (101) for (100), but it follows;

M] + EM] +pse; = Epams + EMJ + M7,

This formula is the same as (90). Then Trade Balance formula is also
as follows;

pses — Epamy = E(MJ — M]) - (M7 - M7) - M7
= [EM{ — (M, — Mj)| - (EMJ — M%). (102)

And this formula is the same as (92).
On the other side, a balance of yen of America is as follows;

M2+ EF, = pyms + M. (103)
A balance of dollar is as follows;
M7 +paeq = Fy+ MA. (104)

EF shows buying yen (or selling dollar).
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Considering (85), it follows from both formulas ;
M7+ EM2 + Epses = pyma + EM2 + M2,
This formula is the same as (95).
Moreover, Walras’ Law with international transaction is also as follows;
pi(ma—e;) + Epa(my —eq) + (MJ + M$ ~ 1))
+BE(M{+M{ -My)=0. (105)
This is the same as (98) here, too.

Therefore, an international trading relation is unchanged by altering
method of payment.

5.3 Balance of Payment by dollar

If both trading countries always does international payments by key cur-
rency, how does the above change? Now, we assume that key currency in
the world is dollar and both Japan and America always pay by dollar.
Quantitative formulas of goods and money remain the above (84),(85),(86) .
and (87) here.
Then a balance of yen of Japan is as follows;

M] = EF;+ M. (106)

EF; shows a sum of buying dollar yen-dominated ( or selling yen) 3
A balance of dollar is as follows;

m + Fy + 1_71E€_J_ = pamy + M. (107)

2224 shows a sum of export to America (dollar-dominated).
Total balance of payment of Japan from both formulas is as follows;

M] + EM] +pse; = Epam; + EM] + M.

This formula becomes the same as (90) again.
Total balance of America is as follows;

M#§ = EF;+ M3 : (108)
A balance of dollar is as follows;

W"'I’ACA + Fy= pngA + MA (109)

31Similarly to the above subsection 5.1, we assume that domestic transaction is can-
celled out.
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PAY4 shows a sum of production of America, pas4 shows a sum of domestic
purchases and 224 shows a sum of import from Japan (dollar-dominated).
Of course, this assumption means that both countries always need dollar.

Substituting (109) for (108), it follows;
M$ + EMZ + Epaea = pyma+ EM4 + M#.

This formula becomes the same as (95), too.

Therefore, when we assume a key currency as means of settlement of
international transaction, balance formulas of both countries become the
same as the above result. Then Walras’ Law is unchanged from the above
result (98), too. A ’ :

pi(ma—e;)+ Epa(my —ea) + (M)’ + M.',4 - m
+E(M]+ M$ -My)=0. (110)

After all, it is clear that a balance formula with international trading
does not depend on a method of payment. What is changed by a kind
of currency is only a monetary balance formulas of each currency in each
country. However, the difference is canceled out in Balance of Payment of
each country.

5.4 Generalizing International trade System

Finally, we consider the more general model according to an assumption
which two countries_has transactions of raw materials, employments and
securities 32. Here, we assume that the means of settlement of international
transaction is buyer’s currency.

Considered the same social aggregation told in sebsection 3, a quan-
titative formula in Japan follows the next one. A balance of production
agencies and labor forces in Japan is as follows;

XI 4+ =2l 45+ X7 : (111)
K7 +1 =d’ +exs+ K’ (112)
Zi+yr=s;+es+2Zs (113)
Ni,+ Nj, =Nj (114)
N+ Nj =N (115)

ba shows a sum of purchases of raw materials from America, e, is a sum
of export of raw materials from Japan. Employment is discribed in supply
side and demand side separately, both are not always equivalent. Each

32Here, we omit stock and deposit in each country for simplification.
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.superscription J and A shows Japanese and American.
It is similar in Amercia, too. :

ﬁ-{—bﬁ =IA+61A+XA
W—l—]ﬁ = dA+6KA+KA
Za+ya=sat+eat+Za
N +Nj =N3
- NS+ N4 =N
Holding currency and securities is as follows;
M7 +Mf +Bl, = M] + M} + B], + B,

M]+M% + B2 = MJ + M4 + Bl + Bl

© (116)

117)
(118)
(119)
(120)

(121)

(122)

BY, is a sum of debts in country N and B24 shows purchases of securities(

or sum of loans) in country M. »
Now, a quantitative relation of yen in Japan is as follows;

W-{— B‘;,J+'LUJN_;’J+EF, +pyss
= pycs+ qsby +rali+ 131 +wsN]
+BJ; + Epamy + Eqab} + EB], + Mj.

A quantitative relation of dollar is also as follows;

; A
T PICs W Tiexs Bl po e
I+557+ T+ T < Ry MY

g

Therefore, total balance of payment of Japan is followed;

(M7 + EM]) + (B]; + By) + [ps(ss + es) + gsezs]
+wsNJ +riexs

= (pses + Epamy) + (qsb7 + Eqabl) + (rali + riI7)
+w;Nj + (EBj, + Bj;) + (EM] + M7).

Transformed it considering (115), it follows;

My - MJ) + E(M{ — M{)| +[(Bi; — B];) + EBj, — B}y
- +ps(es = s5) — (pses ~ Epamy)] + [as5) — (quezs — Eqab})]
+[raI] ~ (rsexs — ralf)] + wi(N] = N] + Njj) = 0.

(123)

(124)

(125)

(126)

(127)
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This (127) is an equilibrium balance of payment of Japan 3% This is just
Japanese Balance of Payment. Square brackets of the first term on the left
hand side are Monetary Account and the second square brackets are equiva-
lent to Capital Balance. The third square brackets show Current Balance in
goods market and the fourth show Current Balance in intermediate goods
market. The fifth square brackets show Current Balance in fixed capital
market. An excess demand of labor market of the final term on the left
hand side shows that labor supply by American in Japan is excluded.

If we assume a sum of goods and intermediate goods markets with an
equilibrium state in the labor market, it shows current balance. Merging it
with Capital Balance is Overall Balance and addlng Monetary Blance to it
derives well-known Balance of Payment.

Now, Balance of Payment of America is similarly as follows;

(M$ — MF) + E(M4 - M)+ [B(Bfy — BA) + Bjy— EB},]
+[Epa(ca — 54) — (Epaea — psma)] + [Eqabi — (Eqaeza — qsb%)]
+[ETAIA (ErAeKA —TJIJ)] +E‘LUA(Nd NA+NJ) 0. (128)

Then, we can derive Walras’ Law of this world model from formula (127)
and (128) 3.

(M + M} = M) + E(M} + M — M]) + (Bj; - BY;) + E(Bjs ~ By
+py(cs = s5) + Epalca — sa) + qsb) + Eqably + 1,15 + Eral}
+wy (N — N+ Njp) + Bua(N§ = N+ Njy) =0. (129)

Then, transformed it considering formulas (111), (112), (113), (116),
(117) and (118), it follows;

(M7 + M3 = M)+ E(M4 + M - W) +(Bj; — B);) + E(Bjy — BL)
+psl(cs + e+ Z5) — (Z5 +yi)) +B)A[(c,4 +eatZa)—(Za +y_A)]
+qi(z” + ez + X7 = X7) + Eqa(z? + €24 + X4 — X4)

33We can derive the whole net worth in Japan in the same way as above using quan-
titative formulas, but we omit it here.

3Gince we assume Two Countries model here, e; = ma,eq = my,ezy = b4, €54 =
bj,ex,y =] {,‘,eK a=1 ‘ﬂ. If we consider the more general one which does not guarantee
these relations, formula (129) is as follows;

(M7 + M =35) + E(M4 + M] - M3) + (BJ; - B;) + E(Bf4 — B4)
+psles — (s7+ es —ma)] + Epalca — (sa +es —my)]
+qs(b] — €25 +b%) + Eqa(bh — eza +b3)
+TJ(IJ —exJ+ IA) E'TA([A —exa+ IX)
+wy(N] =N} + NL) + Bua(Nf —NA +NA) = (d)
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+r5(d? + e+ K7~ K7) +1r4(d* + exa + K4 — KA)
+wy (N = N + N}y) + Bwa(Nf = N + N) = 0. (130)

Each term shows an excess demand respectively. The first brackets show
an excess demand of money market in Japan, the second brackets show one
of money market in America, the third brackets show a securities market in
Japan, the fourth brackets show one in America, the fifth and sixth show
goods markets in Japan and America, the seventh and eighth show interme-
diate goods markets in Japan and America, the ninth and tenth show fixed
capital markets in Japan and America and the 11th and final show labor
markets in Japan and America. An excess demand in each term is iden-
tically equal to zero. Further, intermediate goods, fixed capital and labor
markets in both countries are excluding foreign raw materials, investments
to foreign countries and demand of foreign labor forces respcetively. This is
Walars’ Law in this world economic model 3.

6 Concluding Remarks

As mentioned above, it is clear that various transactions in economy from
the simplest transaction to an international one can be described by the
same framework. The framework is changed in a form on each economic
level or phase, and it is called budget constraint on micro economy or in-
dividual transaction, Double Entry Book-keeping on each company, System
of National Account on the whole countries and Balance of Payment on in-
ternational transaction. However, these are only various transformations of
the same general equilibrium system and the condition under that is Walras’
Law. '
When we sum up of transaction in all of countries or international trade,
it must be noted that labor forces aren’t identical with production agency.
Labour doesn’t have an account like companies generally and he only acts
as a consumer. Therefore, that gives a kind of variation of account to a

351f we don’t assume a balance of import and export between both countries, as it is
told by equation (d) in the above footnote 34, (130) is changed as follows;

(M + Mf —35) + B(M + MJ — M3) + (Bl; - BYy) + E(Bfa — B
+pillcs + Zs +ma) — (Z1 +y2)) + Bpallea + Za+my) = (Z4 + ya)]
+gs(2” + X7 +b4 = X7) + Eqa(z* + XA + b} - X4)
+rp(d) + K7+ 14 ~K9) +ra(dt + KA+ 1] - KA4)

+ws(N] — N] + N2 + Bwa(N{ - N2+ N = 0. (e)

In this case, import terms are just substituted for export terms in formula (230) re-

spectively. However, the economic interpretation of this formula is the same as the main
text of this paper
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general economic system. It causes that it’s hard to consider individual
account and social account are the same essentially.

And it is clear that an exchange rate and means of settlement by kinds
of money are not essential in international transaction, too. As we told,
it's easy to enlarge a general equilibrium system to the international model,
and Walras’ Law also remains the same here.

Thus, we see that various economic transactions and account rules can
be treated as economic theory within one framework of a general equilibrium
system . Many economic issues and topics are only one part of that. This
fact is elementary but important. '

References

[1}) J.R.Hicks,The Social Framework 3rd Edition, The Clarendon
Press,Oxford 1960.

{2) —, Value and Capital An Inquiry into Some Fundamental Principles
of Economic Theory 2nd Edition, The Clarendon Press,Oxford 1939.

(3] National Income section in EPA,Introduction to new SNA (in
Japanese), Toyo Keizai Shinpou Sya, 1979.

{4] Kurabayashi, Yoshimasa, The Establishment and Development of SNA
(in Japanese), Iwanami Syoten, 1989.

(5] Kurabayashi, Y. and Sakuma, I.,The System of National Account (in
Japanese), Toyokeizai Shinposya, 1980.

[6) Miyazawa, Kenichi, Economic Circulation of Japan 4th ed. (in
Japanese), Syun Jyu Sya, 1960.

[7) Numata, Kaho,Book-keeping tezt 8rd ed. (in Japanese), Doubun Kan,
1988.

(8] Ochi,Yasuki, ' The Essential Economics’ (in Japanese), Research Re-
ports of Kochi University, vol.40 , 1991.

[9] —, ’ On the significance of Account System on companies behavior’
(in Japanese), Hiroshima Economic Review,vol.14 , 1993.

[10) Okishio,Nobuo, ' Theoretical Foundation of International Macro-
Economic Model’, Kobe University Economic Review, vol.33 , 1987.

[11] —, * The Movement of Interest Rate and Foreign Exchange’(in
Japanese), Kokumin Keizai Zasshi, vol.154 ,No.6, 1986.

[12] Saitoh, Mitsuo, the System of National Account (in Japanese), Soubun
sya, 1991.



106 Basic relations between Social Accounts and Walras' Low with some economic identities

Appendix

A A Fundamental Framework of Open Macro
Model

‘We’ll describe a basic frame of an open macro model here. Accounting rules
in this main subject does not need to receive influence fundamentally. For
s1mphﬁcatxon, we exclude stocks and deposit, interest and dxvxdends again
here 36

At ﬁrs’c, if we add government sector as an economy agency, budget
constraint of government will follow;

Mg+ Msg+ Big+T =G+ Byg + Myg + Mae. (131)

M is a balance carried forward of yen, Mg is a balance carried for-
ward of dollar, B,¢ is national debt publication, T is tax revenue , G is
government expenditure, By is bond purchase by government, M;¢ is a
balance of yen carried forward to the next term and Mg is a balance of
dollar carried forward to the next term here. When we consider this ex-
pression and think about total income and expenditure expression of macro
economy, we get next equation equal to the former equation (127). .

(M ~ 7M7) + E(Ma — Ma)] + [(Bas — Bay) + EBaa — BYj)
+lps(es — 55) — (pses — Epamy)| + (G- T)
+asbs — (gsez5 — Eqaba)]

+rsl; — (rsexs —rala)) + wy(Ng— No+ Nsu) =0, (132)

From this,

(M; — M) + E(Ms — My)] + (Bys — Bss)
+H{(raly +rals) = (Bsss — pscs — @by — (G = T))]
- ~ +wy(Ng— Ny + Nea)
= (BYy — EBua) + [(ps€s + Qs€z5 + Ts€K 1) — (Epamy + bEqaba)). (133)
The first term square brackets on the left side are an excess demand of

money, the second term round brackets shows an excess demand of bond, the
third term square brackets means an excess demand of goods or investment

36The basis of income and expenditure type including these factors was shown at
sectiond, but see Okishio[10] about a develop version-including government sector and
derivation of the equation.
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/ savings balance and the fourth term is an excess demand of labor.

- Because the first term round brackets on the right side show a capital
balance and the second term square brackets show a current balance, both
become a usual Balance of Payments.

Therefore if we simplify this and represent it, it follows;

M+B+X+N=P (134)

~shows an excess demand here. P is a balance of payments. Now if

we assume that there is an existence of disequilibrium in labor market or
unemployment, this equation is as follows;

M+B+X=P ' (135)

Now an open macro model usually is expressed by the following basic

relation. . . _
M/+B/+ X7 =P (136)

MA + BA+ XA=—P (137)

Five endogenous variables such as Japanese good price p;, American
good price ps, Japanese interest rate ¢;, American interest rate i, and
exchange rate £ are decided by this system.

Walras law is as follows;

MY+ BJ+ X7+ MA+BA+XA=0. (138)
Therefore, an equilibrium condition can be written like next %7,

B'=0,X'=0,BA=0X4A=0,P=0.

370f course, it is possible to express this equilibrium condition like next.

BV =0,X7=0,BA=0,X4A=0,MA=0.





