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 1. Introduction 

   Flow of funds (FOF) analysis has been stem from "Social Accounting for Money flows" 

 authored by Morris Copeland in 1949. Since then it has developed as an accounting 

 system describing the inter-sectoral financial transactions between the economic actors. 

 FOF accounts were included in the System of National Accounts in 1968 along with 

 National Income Accounts, National Balance Sheet, Balance of International Payments 

 Accounts and Input-Output Tables. FOF Accounts consist of balance sheets of the 

 economic actors, in their traditional tabulation practice. This format of FOF is widely 

 employed because of the easiness of compilation based on the corporate accounting 

 system. The analysis of FOF based on the balance sheet format has been concentrated 

 on the investigation of the difference between financial assets and liabilities of each 

 sector. However this kind of study only describes the final balance, of object-economy 

 and the portfolio selection activity of the economic actors. It is unavoidable: to build an 

 asset-liability-matrix CALM) to examine the inter-sectoral financial transactions on the 

 whole. The first purpose of this paper is to present the. compilation procedure of ALM 

 from the FOF accounts of the balance sheet format widely available. The second 

 purpose of this article is to show the interdependency among economic actors 

 participating in the financial market, in terms of the triangulation and the dispersion 

 indices. In this paper, FOF tables for Japan (March, 2000) will be employed for the 

 demonstration. 

   As Leontief mentioned', dependence and independence, hierarchy and circularity are 

 the four basic concepts of structural analysis. The definition and practical significance 

 of each of these ideas can be demonstrated visually by schematic model tables in which 

  numbers signify the presence or absence of interindustry transactions. As in case of 

  input-output tables, if the corresponding box formed by the reverse combination of 

 column and row is empty. Such relations become clearer in the model in which all the 

 positive numbers fall below the diagonal running from the upper left corner to the lower 

  right corner of the matrix. Rearrangement of the rows and columns of the original ALM 

  as well as the input-output matrix construct this "triangular" system. 

   In addition to triangulation, the introduction of ALM into the framework of FOF 

  analysis enables us to utilize the affluent assets of Input-Output (I-0) analysis notably 

  the concept of Leontief Inverse. However there are not a few fundamental differences 

 between the ALM analysis and the I-0 analysis. In the Y -table of the ALM, which is the 

  sector-by-sector matrix, the column denotes the portfolio of fund-raising, while the row

' Leontief(1966) , pp.166-168.
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indicates the portfolio of fund-employment of a particular sector. In this sense, the ALM 

is an I-0 matrix that is descriptive of the flow of funds. However it is also possible to 

construct an ALM that gives an account of the flow of financial instruments instead of 

the flow of funds. The column of this type of ALM (Y*-table) denotes the portfolio of 

fund-employment, while the row indicates the portfolio of fund-raising. In this context, 

the Y* matrix is a transposition of Y matrix. 

 This two-sided nature of ALM gives a significant theoretical importance to the FOF 

analysis. The simultaneous equations symbolised by Y portray the relations between 

the surplus in liabilities and the controlled total, while those represented by Y* depict 

the correspondence between the surplus in financial assets and the controlled total. The 

coexistence of these two systems of equations gives two alternative Leontief-Inverses to 

the structure of ALM. In the last part of this exposition, we.. will examine the 

asymmetric nature of the system in terms of the column sum and the row sum of the 

Leontief-Inverse, namely the indices of the power and the sensitivity. of dispersion. 

2. The Asset Liability Matrix 

2.1 E- and R-tables 

 In Japan, Flow of Funds Accounts are compiled on the basis of 1993 IMF Manual by 

BOJ every three month. The ALM used in this paper has been compiled from the 

Financial Assets and Liabilities tables of FOF of 1st quarter 2000. The first _step to draw 

up ALM is to pick out the assets ` and liabilities vectors separately from the balance 

sheets of FOF to make out two matrices E and R. E is a matrix to show the portfolio of 

fund-employment of each sector, a and TE are vectors that represent excess liabilities, 

sum of each row. Likewise, R is a matrix to show the portfolio of fund-raising of each 

sector, p and TR are vectors that represent excess assets, sum of each row respectively. T 

is the vector that consist of either the sum of assets or liabilities whichever are greater. 

n and m denote the number of financial instruments and the number of institutional 

sectors. The structure of E and R tables in terms of their components are depicted below.
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2.2 Y and Y*..tables 

The ALM based on the fund-raising portfolio is denoted as Y while the one based on 

fund-employment is symbolized as Y*. We use Superscript letter * in case 

fund-employment assumption is concerned. To compile Y table in accordance with 

fund-raising portfolio, first R matrix is substituted for U matrix (commodity by sector) 

and transposed E matrix for V matrix (sector by commodity). 

U=R 

V-E' 

In case of Y* table that represent fund-employment portfolio, we take E matrix as U* 

matrix and transposed R matrix as V* matrix. 

U' = E 

The coefficient matrices, B and B*, are constructed from U, U* and T by dividing the 

cells in each column of U and U* by the column sums T. 

        U.. 
=

In the same manner, coefficient matrices D and D* corresponding to V and V*are 

defined as follows 

d,J = vE

     * vij   d
,~ = R 

  where t~j is the sum of assets and tRj is the sum of liabilities for financial instrument j. 

  That is, d~j is regarded as i sector's share of assets for j financial instruments while d*ij is 

  i sector's share of liabilities for j financial instruments. The m x m coefficient matrices C 

  and C* corresponding to Y and Y* are estimated using actor portfolio assumption, which 

  is an equivalent of the industry technology assumption in the scheme of I-0 analysis. 

  C=DB 

  C" = D"B" 

  Using these matrices, C and C*, transaction quantity matrices Y and Y* are reduced in
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the following manner 

   = cuti

Yti= c, t; 

where yIj is the amount of funds provided from sector i to sector j, and y*1j is the amount 

of financial instruments supplied from sector i to sector j. These tables are shown in Fig. 

3 and Fig.4. 

 When we compare Y* table with Y table, EY vector and pY vector are situated 

symmetrically. Moreover matrix Y' is obtained by interchanging matrix Y's rows and 

columns, i.e. matrix Y* is a transpose matrix of Y. As demonstrated in the Appendix, 

whether we adapt fund-raising assumption or fund-employment assumption, only one 

transaction quantity matrix is derived from a pair of matching E- and R-matrices. In 

that sense, the matrices Y and Y* are just like two sides of the same coin.
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    Figure 4 Y"-table

 So far, it is expressed that two kinds of ALM are drawn up in compliance with the 

difference of behavioural pattern whether raising funds or employing them. One is 

Y 'table which is based on the assumption that each sector have fixed fund-raising 

portfolio (Liability Approach), the other is Y*-table which is founded on the assumption 

that fund-employment portfolio of each sector is settled (Asset Approach). Fig. 5 and 6 

show tables of funds transactions and coefficients of which Liability Approach consist. 

Asset Approach is composed of tables given in the same way in Fig. 7 and 8; a 

superscript figure * is put in distinction from Liability Approach. Following analysis in 

this paper is made using Y -table in March 2000, which is presented in Table 1.
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 3 The triangulation of ALM 

  Since sectors and activities included in I-O or FOF are randomly ordered in usual cases, 

  one glance is not enough to grasp the mutual relation within the system. So that we 

  rearrange the rows and columns of the original ALM to analyse a causal sequence and 

 ranking within the financial economy. 

   In case of triangulation of ALM, first we net out the symmetrical elements in Y 

  matrix and then omit transaction figures less than 10 billion yen. Then sorting actors of 

 Y matrix to minimum the number of upper right elements of Y matrix, it would prove 

  that there are one-way flow of funds and clear relation of cause and effect in ALM. Table 

 2 presents the result of triangulation of ALM in March 2000. 84 elements out of all 595 

  elements that are upper right of Y matrix are null. It accounts for 13.3 percent of the 

  total number of upper right elements. The order of the actors set on the basis of 

  minimizing the number of upper right elements is showed in Table 3. Actors that 

  depend on many other actors for supply of funds are situated in the upper side of table. 

  These actors themselves tend to employ funds in a limited number of other actors. 

  Conversely, actors that raise funds from only small number of other actors, and 

  themselves serve many actors with funds are in the lower side of the table. Public
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non-financial corporations are in the first place and private non-financial corporate 

enterprises are in the second place, then central government and rest of the world 

follow them. These actors have common characteristics that they make an excess 

investment over saving. On the contrary, actors situated in the bottom are public 

pension funds, households, corporate pensions, mutual aid insurance and so on. 

Households have excess savings and then public pensions etc. receive funds directly 

from them. We could compare Japanese financial system to a current in the river that 

rise from households, go through financial institutions of various kinds, and then flow 

into non-fmancial corporations and government downstream. It should be noted that 

not only financial institutions but also local governments and private non-profit 

institutions serving households are situated in the middle place. 

                  Table 3: A result table of triangulation

Actors 18 Non-collectively managed trusts

1 Public non-financial institutions 19 Stock investment trusts

2 Private non-financial corporate enterprises 20 Other bond investment

3 Central government 21 Structured financing special purpose

companies and trusts

4 Rest of the world 22 Financial institutions for small business

5 Money market dealers 23 MMF/MRF

6 Special accounts for foreign reserve funds 24 Financial institutions for agriculture, forestry

and fisheries

7 Foreign-owned banks in Japan 25 Other non-life insurance institutions

8 Finance companies 26 Private non-life insurance companies

9 Postal savings 27 Trust fund bureau

10 Local governments 28 Private life insurance companies

11 Securities companies 29 Other social security funds

12 Deposit insurance organization etc 30 Postal life insurance

13 Licensed commercial and investment banks 31 National pension funds etc.

14 Private non-profit institutions serving households 32 Mutual aid insurance

15 Government financial institutions 33 Corporate pensions

16 Bank of Japan 34 Households

17 Collectively managed trusts 35 Public pension funds
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4 Leontief Inverse of Y and Y*-tables 

4.1 methodologies 

 We will apply the Leontief-Inverse, namely the indices of the power and the 

sensitivity of dispersion to Flow of Funds analysis. First denoting two vectors * and pY 

as follows

     S1 Pi 
         Y Y 

£ Y = E2 p Y = P2 

        Y Y      ~m Pm 

The fundamental equations respect to Y and Y*-tables are expressed as follows 

C•TY +EY =T' 

C* • TY + pY = TY 

Solving each equation for TY yields 

TY = (I _ C)-1 E ' 

TY =(I-CR)-ipY 

where I denotes the m x m unit matrix, (I-C)'1 is the m x m Leontief inverse matrix by 

which how much demand for funds would be induced to each sector can be calculated, 

and (I-C")-1 is the m x m Leontief inverse matrix by which we can calculate the amount 

of ultimately induced supply of funds. These matrixes are denoted F and r'* as follows, 

                711 712 "' Ylm 

T = (I - C)-1 Y21 7:22 ... 72m 

              Yml 7m2 Ymm 

                 7 *11                          7 12 "' 7 1m 
                               * * * 

T" = (I _ C")-1 = 721 7 22 ... 7 :2m 
                                 * * * 

                     7 'ml 7m2 "' 7 mm 

where yij describes the amount of increase in demand for i sector's funds when the 

demand for j sector's funds rise, andis the amount of increase in funds for which i 

sector derives supply, when j sector is supplied with funds. We can calculate both indices
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of the power of dispersion and of the sensitivity of dispersion using or 7*jj. Since the 

meaning of yl; is different from that of y*ij, four distinct index would be made as follows. 

m 

  Y
l _ _ i=1 

yy 
l m m 

    m E 
            j=1 i=1 

m 

       L rij 
  Y* i=1 W 

1__        1 m m 

         m j=1 1=1 

m 

Y      = j=1 
      1 m m 

       m i=1 j=1 

m 

      Lr*ij 
ZY*i =-1 

      1 m m 

         m i=1 j=1 

where wYj and wY ; given by 7ij and y*~; respectively are indices of the power of dispersion 

and zYi and zY i are indices of the sensitivity of dispersion. We name wY; as the 

dispersion power index of fund-raising, wY as the dispersion power index of 

fund-employment, zYi as the dispersion sensitivity index of fund-raising, and zY*i as the 

dispersion sensitivity index of fund-employment.

   4.2 Results 

     The relation of the dispersion power index of fund-raising, wY;, and the dispersion 

   power index of fund-employment, wY ;, is presented in Fig.9. Households, the primary 

   saving subject (fund-employer), and public pensions and other social security funds that 

   specialize employing funds provided from households are situated in the second 

   quadrant. Non-financial corporations, the primary investing subject (fund-raiser), and 

   central government that is deeply in financial debt are in the fourth quadrant. Judging 

   from the difference of fund-raising from fund-employment, these results are just as 

   expected. Licensed commercial and investment banks, structured-financing special 

   purpose companies and government financial institutions, which intermediate between 

   primary saving subject and primary investing subject are in the first quadrant. The 

   biggest intermediating institution of funds, licensed commercial and investment banks,
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whose values of both indices about 1.1, lie between the biggest saving subject, 

households, and major investigating subject, private non-financial corporate enterprises. 

The central bank, Bank of Japan is found in the fourth quadrant compared with money 

market dealers sited in the first quadrant. It shows that the latter have more effect on 

financial market than the former. 

 The relation of the dispersion sensitivity index of fund-raising, zY1 with the dispersion 

sensitivity index of fund-employment zY*; is presented in Fig. 10. Though the dispersion 

sensitivity index is expected as the transposition of dispersion power index, there are 

households as well as private non-financial corporate enterprises in the first quadrant 

and they lay facing each other with a line of 45 degrees between. This means that both 

subjects play important parts in the financial system. Households save but also invest 

in housing as well, and private non-financiall corporate enterprises not only raise funds 

but also play as moneylender. On the contrary big investment subjects, central 

government and rest of the world, are not major in supply of funds in view of their little 

value of the dispersion sensitivity index of fund-raising. Most of all financial 

institutions belong to the third quadrant while public financial institutions including 

licensed commercial and investment banks, postal savings, trust fund bureau and 

government financial institutions are in the first; and financial institutions for 
agriculture, forestry, and fishers, financial institutions for small business and public 

pensions are in the fourth. It may be caused by that most of financial institutions deal 

with many and unspecified partners.

   5 Conclusions 

    In a framework of FOF table, the only object to be traded in it is fund, an abstract 

   object. Moreover, there is a reversed flow of financial instruments, either material or 

   fictitious, wherever there is flow of funds. By focusing on these two things, we have 

   compiled two kinds of ALM, one based on fund-raising-portfolio assumption (Liability 

   Approach) and another based on fund-employment-portfolio assumption (Asset 

   Approach). It has been confirmed that these two different approach produce no less than 

   a pair of twin transposed matrices. This means that no matter which method we might 

   employ, one consistent ALM is derived from a set of E and R tables transformed from 

   balance-sheet-type FOF tables universally available in most of OECD and IMF member 

   countries. 

    Not a few techniques have been proposed to examine the fundamental character of an 

   I-0 table. We have chosen two of them namely the triangulation and the dispersion 

   indices to apply on FOF analysis. By rearranging rows and columns of the original ALM,
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 we could successfully form a quasi-triangle matrix. This means that those actors that 

 raise funds from multifarious sources tend to employ them in limited number of ends 

 while those actors that raise funds from limited sources tend to employ them in various 

 objects. An instant survey of the financial system gives a picture in which the funds 

 proceeds from the household, the primary saving subjects, goes through the 
 intermediaries, like commercial banks and other financial institutions, and ends up in 

 the non-financial corporate enterprises, the primary investing subjects. The primary 

 investors, including non-financial corporate enterprises and the central government, 

 raise funds from many sectors by issuing bonds and/or stocks and allot them directly to 

 production facilities or public works. On the other hand, the households, the primary 

 saving subjects, and the institutional investors including pension funds and life 

 insurers, which collect funds directly from the households, allocate the assets to aa 

 variety of objects in view of risk diversification. In the middle stream of the flow of funds, 

 intermediary financial institutions, including commercial banks as well as the central 

 bank, are situated alongside of the local governments and nonprofit institutions like 

 educational foundations and religious corporations. These middle-stream institutions 

 collect funds not only from the household but also from some of their fellow 

 intermediaries and employ them directly or indirectly in the final investments. 

   In the course of the dispersion indices analysis, we found that there is an asymmetry 

 in the propagation process of fund-raising and fund-employment. For example, in case 

 of households, the primary saving subjects, the dispersion power index of fund-raising is 

 less than one while that of fund-employment is greater than one. On the contrary, in 

 case of non-financial corporate enterprise, the primary investing subject, the dispersion 

 power index of fund-raising is greater than unity while that of fund-employment is less 

 than unity. In this sense, the primary saving subjects and the primary investing 

  subjects are both extremes in a financial system. However, as for the dispersion 

  sensitivity indices of fund-raising and fund-employment, those of both households and 

  non-financial corporate enterprises are greater than one. This might be because the 

 household, the primary saver, make housing investments in residential buildings, and 

  the non-financial corporate enterprise, the primary investor, sell their products to 

  customers on credit and make advance payments to their subcontractors. As a 

  conclusion, it can be said that the dispersion power index reflects the primary nature of 

  the actors while the dispersion sensitivity index exhibits the exact nature of them. By 

  introducing four different definitions of dispersion indices, it is possible to reconstruct 

  them in a multidimensional space, so that we can clarify the role and the position of the 

  economic actors in the financial system more explicitly.
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