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Abstract 

The financial crises have emphasised the need to identify sectoral interlinkages, which 
indicate financial linkages either among economic sectors or between residents and 
non-residents. This paper aims to identify and analyze sectoral interlinkages among 
entire Japanese financial system by applying balance sheet approach. First, this paper 
estimates entire sectoral interlinkages in Japan more accurately than current 
estimations, using not only the flow of funds but also detail sectoral data of loans and 
stock outstanding amounts. Moreover, time series analysis on structural changes of 
sectoral interlinkages is examined. Second, this paper applies input-output analysis to 
sectoral interlinkage approach and simulates ripple effects of financial shocks 
transmitted between sectors. 
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1. Introduction 

The financial crises have emphasised the need to identify sectoral interlinkages, which 
indicate financial linkages either among economic sectors or between residents and 
non-residents. Sectoral interlinkages provide a useful tool to measure detail capital flows. This 
is discussed as one of "data gaps" in FSB and IMF (2009) and IMF and OECD (2011). 
However, it is very difficult to identify sectoral interlinkages, because there are few source 
data to do it accurately. Actually, there are only a few countries that specify sectoral 
interlinkages officially1. 

Therefore, some studies have estimated sectoral interlinkages in balance sheet approach, 
which uses sectoral balance sheet, i.e. flow of funds accounts (FFA). Castren and Kavonius 
(2009), Hyun (2010) and Hagino and Takeuchi (2011) are the examples. The methods of 
estimating sectoral interlinkages by these studies are to allocate each sector's assets to each 
sector including itself by pro rata of each sector's portfolio of liabilities in the flow of funds 
accounts. So, these methods are called "the simple-pro-rata method" in this paper. 

Although the simple-pro-rata method is easy to estimate, its sectoral interlinkages aren't 
accurate enough with the two reasons. First, the actual allocation of each sector's assets is 
different from that of each sector's liabilities. Second, the simple-pro-rata method includes 
improbable linkages, such as transactions from "central bank" sector to "central bank" sector, 
from "rest of the world" sector to "rest of the world" sector and so on2. 

This paper aims to estimate Japanese sectoral interlinkages by more accurate methods than 
the simple-pro-rata method and to analyze those. For these aim, first, this paper recompiles 
the Japan's flow of funds accounts (J-FFA) into the sector-by-sector flow of funds accounts, 
which shows links between assets and liabilities holders for each transaction item, i.e. 
so-called "from-whom-to-whom" data (FWTW). This paper calls this renewed flow of funds 
accounts as the inter-sector-FFA. For compiling the inter-sector-FFA, this paper uses not only 
the J-FFA but also other supporting source data, i.e. the "detailed Japan's flow of funds 
accounts (D-FFA)", the "shareownership survey" and so on. Moreover, through the 
inter-sector-FFA, this paper analyzes the structure of sectoral interlinkages and its change in 
time-series. 

Second, this paper applies input-output analysis to the inter-sector-FFA and simulates ripple 
effects of financial shocks transmitted in sectoral interlinkages. This paper gives a simple 
example of simulation. The analysis could also be extended to simulate transmission of policy 

                                                   
1 In Australia, sectoral interlinkages of both net financial flows and net claims are published quarterly by 
Australian Bureau of Statistics. 
2 In Japan, "central bank" sector is composed of only one institution, Bank of Japan. And "rest of the 
world" sector means the aggregated counterparty with domestic sectors. Therefore, there must not be 
transactions between central bank sectors and between "rest of the world" sectors.  
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effects among sectors. 

The contents of chapter 2 through 5 are following. Chapter 2 illustrates the methods of 
recompiling the inter-sector-FFA. With the inter-sector-FFA, chapter 3 examines time-series 
analysis. Chapter 4 introduces how to apply input-output analysis into the inter-sector-FFA 
and gives a simple example to simulate any ripple effects of financial shocks transmitted 
between sectors. Chapter 5 is conclusion. 

2. Methodology 

For identifying sectoral interlinkages, this paper recompiles the J-FFA into the 
inter-sector-FFA. The J-FFA, published by Bank of Japan (BOJ), is statistics that record 
financial transactions and resulting claim/debt held by each economic entity (= sector) in 
various financial transactions' form (= transaction item)3. In the J-FFA, both sectors and 
transaction items are categorized in so detail that there are 43 sectors and 51 transaction 
items. Although the J-FFA doesn't directly show the FWTW, these detail-categorized 
transaction items partially indicate it by each transaction item's features. For compiling the 
inter-sector-FFA, fundamentally using these features, this paper reallocates each sector's 
outstanding amount of assets to suitable debtors in the following method.  

First, the number of sectors needs to be reduced for presentation, because detailed sectors' 
categories lower the inter-sector-FFA's accuracy. This paper summarizes sectors' categories 
into 8 sectors of the J-FFA's large scope sectors, i.e. "central bank (CB)," "depository 
corporations (DC)," "insurance and pension funds (IP)," "other financial institutions (OFIs)," 
"nonfinancial corporations (NFC)," "general government (GG)," "households (HH)" and "rest 
of the world (RoW).4"  

The second step is to identify links between each sector's outstanding amount of assets and 
each debtor sector for each transaction item under the 8 sectors. The following four types of 
methods are applied. The degree of accuracy as a method to compile FWTW descends from 
type 1 to 4. 

Type 1: Rearrangement of transaction items 

                                                   
3 The annual data of the J-FFA based on the 1993 SNA starts from 1980 on the fiscal year basis and 1998 
on the calendar year basis. In order to analyze time-series data on the same basis as long as possible, this 
paper deals with data on the fiscal year basis. For 2011, however, calendar year basis data are used because 
2011's data on the fiscal year basis were unavailable at the timing of writing this paper. 
4 Although there are also "other financial intermediaries," "financial auxiliaries" in the large scope sectors 
of the J-FFA, this paper settles the aggregation of these sectors equals with OFIs. Moreover, this paper 
settled HH is including "private nonprofit institutions serving households," which is in the large scope 
sectors of the J-FFA.  
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Type 1 refers to the case where a transaction item can identify FWTW by its definition. For 
example, "currency" is issued only by central bank. Therefore, each sector's asset of currency 
has to be allocated to the liabilities of CB. Mostly, in this type's transaction items, there is only 
one sector on liabilities' side or assets' side. 

The transaction item "loans by financial institutions" is another example of this type. D-FFA, 
which is the supplement of the J-FFA, shows borrower sectors of loans extended by financial 
institutions, and provides information for FWTW.  

Type 2: Rearrangement of transaction items with additional information from other 
source data 

Type 2 refers to the case where FWTW is identified by the J-FFA in combination with other 
source data. For instance, in "foreign currency deposit," there are two sectors (DC and RoW) 
on liabilities' side, and it isn't able to allocate accurately only by the J-FFA. However, CB's 
asset is clearly allocated to RoW, and the data for the amount from GG to RoW is available 
from "international reserves/foreign currency liquidity" published by Ministry Finance of Japan. 
Remaining amount of "foreign currency deposit" liabilities of Row can be linked to DC's asset 
among other remaining sectors', because it is not common for other sectors to have an 
account directly at non-resident banks.  Instead they tend to have foreign currency deposit at 
resident banks.  

"Shares" is another example. Most information about shares' FWTW is available from 
"shareownership survey" published by stock exchanges. For details, see Appendix. 

Type 3: Partial "pro rata" estimation in addition to Type 2 

Type 3 refers to the case where FWTW can be identified only partially by the J-FFA and other 
source data. Unavailable information is complemented by estimation where the amount of 
asset is allocated proportionately to the amount of liabilities of related sectors. For example, 
"central government securities and FILP bonds" is issued by two sectors (OFIs and GG) and 
information is unavailable about who holds which sectors' securities5. So, this paper allocates 
each sector's amount of assets to these two issuing sectors by pro rata of the two sectors' 
amounts of liabilities in this transaction items.  

Type 4: Estimation by "enhanced-pro-rata method" 

It is impossible to identify the FWTW in Type 4. Therefore, it should be estimated by pro-rata 
approach. In order to enhance the estimating accuracy, this paper augments the 

                                                   
5 This item is so-called "JGBs (long-term)." 
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simple-pro-rata method in chapter 1, which is called enhanced-pro-rata method. The 
enhanced-pro-rata method is more accurate than the simple-pro-rata method by removing 
transaction relations that cannot take place by definition. The examples include transactions 
between CB and CB, and RoW and RoW, which are included in the simple-pro-rata method.  

The following example is the enhanced-pro-rata method applied to "accounts 
receivable/payable." In accounts receivable/payable, all sectors hold amounts on both assets 
and liabilities side. In the enhanced-pro-rata method, first, CB's amount is allocated. The 
amount of CB's asset issued by CB, which is CB's liabilities, is set at 0 and the amounts of the 
other sectors' assets to CB's liabilities are calculated as the following. 

iCBCBi LA π×=,   ,  ( )CBii AAA −=π  

{ }HHGGNFCOFIsIPDCi ,,,,,=  

Where CBiA ,  stands for the amount from i  sector to CB, iA  stands for the amount of the i  

sector's assets, CBA  stands for the amount of the CBs' asset, A  stands for the aggregate 
amount of all sectors' assets, CBL  stands for the amount of the CB's liability in "accounts 

receivable/payable." This calculation is also performed in RoW as in CB (in the above 
calculation, CB is converted to RoW). After these calculations, the amount from each sector to 
the sectors, which is other than CB and RoW, is calculated in following.  

( )[ ] jRoWiCBiiji AAAA λ×+−= ,,,   ,  ( )[ ]RoWCBjj LLLL +−=λ  

{ }HHGGNFCOFIsIPDCji ,,,,,, =  

Where jiA ,  stands for the amount from i  sector to j  sector, jL  stands for the amount of 

j  sector's liabilities, L  stands for the aggregate amount of all sectors' liabilities in this item. 

These compose the enhanced-pro-rata method. In this method, the inter-sector-FFA's 
aggregate amount of each sector or transaction item equals to that of the J-FFA, with 
removing the linkages of CB-CB and RoW-RoW6. 

Table 1 summarizes these four types in details of each item's amount by sector in 2011. 

                                                   
6 In the result of the enhanced-pro-rata method, all transaction items have no difference between assets' 
side and liabilities' side in the inter-sector-FFA. However, in the J-FFA, there is a little difference between 
assets' and liabilities' side of only "other external claims and debts." This is because the item is including in 
"Gold and SDRs etc," which is outstanding on only assets’ side of CB and GG in the J-FFA. On the other 
hand, in the inter-sector-FFA, this item is outstanding both on assets' side of CB and GG and on liabilities' 
side of RoW. However, this item's amount is very small relatively (less than 1% of total liabilities' amount 
of RoW). Therefore, it is no problem to say this difference between the J-FFA and the inter-sector-FFA 
doesn't lower the accuracy of the inter-sector-FFA. 
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Through the table, it can be said that the inter-sector-FFA is accurate sufficiently with present 
source data. On the aggregate assets' side, 82% (81% on the liabilities' side) is identified 
entirely or partially. Although the residuals must be estimated by the enhanced-pro-rata 
method, even these are more accurate than prior researches as said above.  

3. The results and time-series analysis 

Table 2 is the inter-sector-FFA at the end of 2011, in which the J-FFA's detailed transaction 
items are summarized in larger scope. In the table, rows are kept blank where no assets and 
liabilities are held. Moreover, this paper compiles the inter-sector-FFA from 1981 to 2011. 

Through the inter-sector-FFA, this paper analyzes sectoral interlinkages in time-series. This 
paper shows financial networks of both gross exposures and net exposures. Gross exposures 
show the sum of credits and debts between two sectors. On the other hand, net exposures 
show the difference of the credits and debts between two sectors, and indicate which 
inter-sector vectors of credit/debts relationships are main channels in the financial system.  

Gross exposures 

Chart 1 describes the outstanding amounts' networks of inter/each-sector gross exposures, 
which are settled as aggregate assets' amounts plus aggregate liabilities' amounts, in the end 
of 1981, 1991, 2001 and 2011. Following features can be observed from the chart. First, DC 
has the largest gross exposure especially in any time. It is attributable to the fact that indirect 
financing, which means DC mainly intermediates investors with fundraisers, has developed in 
Japan. Second, both DC-HH and DC-NFC are main inter-sector connections in the financial 
system in any time. HH's large amount of deposits explains the DC-HH's large exposure. 
DC-NFC's large exposure can be explained by DC's loans to NFC, and NFC's deposits and so 
on. Moreover, it is needed to check the net exposure about DC-NFC in the next section. Third, 
both DC-GG's and IP-GG's exposure have developed consistently. Specifically, DC-GG's 
exposure is the 3rd largest among inter-sector exposures in the end of 2011. This is because 
the JGBs' amounts have increased, and both DC and IP are main purchasers, as indicated in 
Kobayakawa and Okuma (2011).  

Net exposures 

Chart 2 shows the outstanding amounts’ networks of inter/each-sector net exposures, which 
are settled as aggregate assets' amounts minus aggregate liabilities' amounts, in the end of 
1981, 1991, 2001 and 2011. Following features can be observed from the chart. First, HH has 
the largest net exposure in any time. Second, the net exposures from HH to both DC and IP 
are the 1st and the 2nd largest in the inter-sector net exposures. These are main channels of 
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funding flow in the financial system. Third, the net exposure from DC to NFC has decreased 
especially from the end of 2001 to 2011. It is attributable to the NFC's financial restructuring 
that resulted in the reduction of their liabilities and to the increase of NFC's deposits in recent 
years. This point is made clear by calculating net exposure. Fourth, the net exposures from 
DC and IP to GG have increased. This is because of the JGBs as mentioned in the former 
section. 

4. Input-output analysis 

The inter-sector-FFA has a structure similar to input-output table (IO) and is useful in 
analyzing ripple effects among sectors by applying input-output analysis. The analysis could 
also be extended to simulate transmission of policy effects among sectors. This chapter 
transforms the inter-sector-FFA to IO structure, which is called the financial input-output table 
(financial-IO), and analyzes how each sector influences other sectors in terms of changes in 
assets' or liabilities' amounts. This chapter also introduces a simple example that simulates 
ripple effects of financial shocks transmitted between sectors with the financial-IO. 

4-1. The financial input-output table 

According to Tsujimura and Mizoshita (2002), the financial-IO is composed of the following 
matrices7.  
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Where jiy ,  stands for the outstanding amount from i  sector to j  sector, jε  stands for 

the amount of j  sector's net liabilities (over-financing), iρ  stands for the amount of i  
sector's net assets (over-investing), it  stands for the total amount of i  sector’ assets or 

liabilities8. Moreover, T ′ is defined as a transposed matrix of T . Therefore, the financial-IO 
                                                   
7 In Tsujimura and Mizoshita (2002), the method to recompile the J-FFA to the financial-IO is like as the 
simple-pro-rata method. Therefore, it can be said this paper's financial-IO is more accurate than their 
financial-IO. 
8 If i  sector has more total assets than liabilities, iε is set at 0. Similarly iρ  is set at 0 if total liabilities 
exceed total assets. Therefore, the followings are true. 
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framework can be shown as a combination of these matrices as the following arrange.  

Y ε T

ρ

T ′  

The inter-sector-FFA can be transformed to the financial-IO easily: matrix Y  is an extract of 
the inter-sector-FFA's "total" on liabilities' side. Similarly, other matrices can be made from the 
inter-sector-FFA. Therefore, table 3 is the financial-IO in the end of 20119. 

To analyze ripple effects among sectors, Leontief inverse matrix needs to be constructed. For 
this, first, the following matrix is defined. 
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C  is so-called the input coefficient matrix. Using the matrix, the Leontief inverse matrix for 
financial-IO is defined as Γ  in the followings. 
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The inverse matrix indicates an influence, both directly and indirectly, of a change in a sector's 
investing (assets') amounts on other sectors' investing amounts directly as well as indirectly. 
Its amount can also be calculated by multiplying Γ  by the scale of changes. Furthermore, Γ  

can be used to calculate the power-of-dispersion index (PDI, jp ) and the 

sensitivity-of-dispersion index (SDI, is ). PDI indicates influence of a unit of shock in j  

sector's financing demand on other sectors' financing demand. On the other hand, SDI 

                                                   
9 According to Tsujimura and Mizoshita (2002), there are 2 types of the financial-IO, i.e. the financial-IO 
on liabilities' side and the financial-IO on the assets' side, and chart 5 is the former one. It is also easy to 
recompile the inter-sector-FFA to the latter one, which composes of a transposed matrix of Y , because this 
matrix equals with the inter-sector-FFA's "total" on assets' side.    
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indicates influence of a unit of shock in total sector's financing demand on i  sector's 
financing demand. These indices are defined as follows. 

∑∑

∑

= =

=≡ m

j

m

i
ji

m

i
ji

j

m

p

1 1
,

1
,

1 γ

γ
 , 

∑∑

∑

= =

=≡ m

j

m

i
ji

m

j
ji

i

m

s

1 1
,

1
,

1 γ

γ
 

Where m  stands for the number of sectors, i.e. 8, in this paper. Chart 3 shows these indices 
in the end of 1981, 1991, 2001 and 2011, and indicates the following features. First, NFC's 
PDI has decreased and its SDI has increased. This implies NFC has shifted its investment 
style from the real asset investor to the financial asset investor. Second, GG's PDI has 
increased and its SDI has decreased. This background is the budget deficit has increased 
and has limited GG's extra financial investment. Third, DC's PDI has been high relatively. So, 
DC's financing has led the other sectors' financing. However, this has decreased recently. 

4-2. Simulation 

As a simple example of simulation with the financial-IO, this section simulates a ripple effect of 
an increase in "transferable deposits" of HH and NFC. HH and NFC have increased their 
amounts of this item recently because their preference for liquidity assets has risen through 
the financial crisis and the Great East Japan Earthquake (March, 2011), as mentioned in 
Kobayakawa and Okuma (2012). Therefore, DC's liabilities have increased as "transferable 
deposits" increases because its debtor is DC only. 

This section sets 3 scenarios about the growth rate of "transferable deposits" in 2012: 1) rises 
as same pace as 2011, 2) doesn't change from 2011, 3) falls to the levels of 2010. This 
section also stimulates what amounts these increases bring to each sector's investment (chart 
4). 

The simulation's method starts from setting DC as an external variable, i.e. exclude jDCy ,  

and DCiy ,  from Y , and add jDCy ,  ( DCiy , ) to jε  in ε  ( iρ  in case of ρ ) in 2011’s data. 

This is because a ripple effect of an increase in "transferable deposits" spreads through DC's 
liabilities. Second, Γ  is made from these renewed Y . Finally, this Γ  is multiplied by the 
scenarios' amounts. In these ways, each sector's ripple effect on assets' side in 2012 can be 
calculated. Chart 5 shows the results. It is apparent that any scenario's increase of 
"transferable deposits" (the amount to DC) causes larger ripple effects in OFIs', IP’s and 
NFC's assets.  

Although the financial-IO is useful to simulate as in this section, this analysis's limitation 
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should be noted; the financial shocks cause not only financial but also real ripple effects and 
this analysis doesn't capture it. Therefore, it is more appropriate to use the financial-IO's 
simulation with some macroeconomic models. 

5. Conclusion 

This paper recompiled the J-FFA to the inter-sector-FFA aiming to clarify sectoral interlinkages 
more accurately than the former studies and to analyze those. Furthermore, this paper 
applied input-output analysis to the inter-sector-FFA and simulated ripple effects among 
sectoral interlinkages. 

Although the inter-sector-FFA can suggest more accurate sectoral interlinkages than the 
former studies, there are some points that should be improved in the inter-sector-FFA. This is 
because the inter-sector-FFA still had to be made by pro rata partially. More source data 
needs to be developed to improve FWTW. 

Therefore, it is hoped that more source data will be enhanced and sectoral interlinkages will 
be clarified more accurately in the near future. These efforts will be useful to improve 
measuring detail cash flows and analyzing transmission of policy effects.
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Appendix: Estimating the FWTW of "shares"  

Chapter 2 says the FWTW of "shares" is appeared largely in the "shareownership 
survey." This appendix explains this survey and how to use its FWTW for the 
inter-sector-FFA. 

The "shareownership survey" is annually published by five domestic stock exchanges 
and records the FWTW for all listed stocks' outstanding amount on market value in 
Japanese stock exchanges10. The aggregated amount of all listed stocks equals to 
"shares" in the J-FFA, so the information about FWTW on the survey can used as 
source data for converting the J-FFA to the inter-sector-FFA. In using the survey, some 
issues about the category of issuers / investors should be mentioned. 

First, issuers' category of the survey is almost the same as that of the J-FFA (table 4-1). 
Therefore, it is appropriate to allocate each sector's holding amounts to each issuing 
sector in the J-FFA under issuers' proportions of this survey11. 

Second, there are some differences between investors' category of the survey and that 
of the J-FFA (table 4-2). Therefore, it is needed to adjust their differences as the 
following. 

1. Accounts in banks 

In the survey, "city & regional banks" and "trust banks" are composed of banking 
accounts, trust accounts and overseas branches accounts. On the other hand, their 
equivalent in the J-FFA, "domestically licensed banks" and "foreign banks in Japan," are 
composed of only banking accounts. Therefore, it is needed to estimate only banking 
accounts of "city & regional banks" and "trust banks." First, it is assumed that "city & 
regional banks" has only banking accounts due to limitation of source data12. Second, 
for "trust banks," the paper uses the data for banking accounts' shares in Trust 
                                                   
10 Five domestic stock exchanges are Tokyo, Osaka, Nagoya, Fukuoka and Sapporo Stock Exchange. 
These are all of Japanese stock exchanges. And this survey's data are on a fiscal year basis. 
11 The outstanding amounts on market value in the "shareownership survey" are slightly different 
from that in the J-FFA. In this background, the survey is conducted with share units recorded by the 
shareholder register administrators (it isn't possible to identify and avoid counting a same 
shareholder among shareholder register administrators), and its total amounts are calculated as the 
aggregation of each investor's holding amount, which is set as multiplying each listed share's amount 
on market value basis and the investor's proportion on share units basis. On the other hand, the 
J-FFA records total amounts of stock issues on market value. Therefore, it is appropriate not to use 
the survey's amounts directly but proportions of that in order to allocate the J-FFA's amounts.  
12 In fact, just a few of "city & regional banks" have trust accounts and overseas branches accounts. 
So, this paper assumed that "city & regional banks" is only banking accounts. 
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Companies Association of Japan. 

2. Holding through trust accounts 

In the survey, it is impossible to identify shares' amounts held through trust accounts by 
some sectors, i.e. CB, "collectively managed trusts (included in DC)," "public pensions 
(in GG)." On the other hand, "investment trusts" and "annuity trusts" are identified as 
components of "trust banks13." Therefore, this paper deducts "investment trusts" and 
"annuity trusts" from "trust banks," and allocates the residuals in "trust banks" to those 
unknown sectors by pro rata under the amounts of these sectors' shares on assets.  

3. Other financial institutions  

In the survey, "other financial institutions" is composed some different kinds of the 
J-FFA's detailed sectors, i.e. "financial institutions for agriculture, forestry, and fisheries 
(included in DC)," "financial institutions for small business (in DC)," "government 
financial institutions (in OFIs)" and "mutual aid insurance (in IP)." Therefore, because of 
the limitation of the source data to identify their data separately, this paper uses the 
FWTW data of "other financial institutions" to estimate the FWTW of all their detailed 
sectors in the J-FFA.  

4. Business corporations 

In the survey, "business corporations" also includes some different kinds of the J-FFA's 
detailed sectors, i.e. "financial companies (included in OFIs)," "financial dealers and 
brokers (in OFIs)," "financial auxiliaries (in OFIs)" and NFC. Therefore, because of the 
limitation of the source data to identify their data separately, this paper uses the same 
method of 3. Other financial institutions. 

In taking care of the above points, this paper transforms the J-FFA's "shares" to the 
inter-sector-FFA using the survey's FWTW. However, the survey's data are available on 
the same basis from 1992, so this paper has to compile the former data by pro rata. 
Furthermore, the 2011's survey isn't published at the timing of writing this paper, so the 
2011's FWTW is assumed to equal that of 2010 in this paper.  

                                                   
13 According to the guide of this survey, "investment trusts" and "annuity trusts" are included in 
"city & regional banks" and "trust banks." However, it is appropriate to think almost all of these 
trusts are actually included in only "trust banks." Therefore, this paper assumes "investment trusts" 
and "annuity trusts" are components of only "trust banks." 
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Tables and Charts 
 

[Table 1] The Four Types of Transaction Items of the J-FFA in the End of 2011 
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[Table 2] The Inter-Sector-FFA in the End of 2011 
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[Chart 1] Gross Exposures' Networks in the Financial System of Japan 
 

1. The End of 1981                                2. The End of 1991 
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3. The End of 2001                                4. The End of 2011 
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Note: Circles indicate each sector. Both circle's size and amounts of money indicate amounts 

outstanding of each sector's gross exposure. Lines' thickness indicates amount outstanding of 
inter-sector gross exposures. 
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[Chart 2] Net Exposures' Networks in the Financial System of Japan 
 

1. The End of 1981                                2. The End of 1991 
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3. The End of 2001                                4. The End of 2011 
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Note: Blue circles indicate over-investing sectors and red circles indicate over-financing sectors. 

Both circle's size and amounts of money indicate amounts outstanding of each sector's net 
assets; if a sector's amount is plus (minus), the sector is over-investing (over-financing). Both 
allows' vectors and thickness indicate amount outstanding of net assets from a sector to the 
other sector. 
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[Table 3] The financial Input-Output Table in the End of 2011 

<< ¥ 100 million >>

ε T

  Creditor

  Debtor
CB DC IP OFIs NFC GG HH RoW       Over

      -finaning
  Total
  assets/liabilities

CB 0 274,945 787 276,122 56,681 819,776 5,481 73,215 0 1,507,007

DC 434,141 2,346,219 48,521 1,419,178 2,952,852 4,145,429 2,270,243 1,926,996 208,254 15,751,833

IP 3,632 331,381 117,487 810,543 755,752 2,141,977 105,291 727,890 0 4,993,954

OFIs 140,253 478,022 60,773 1,019,200 1,386,178 1,394,469 730,471 637,994 0 5,847,360

NFC 239,048 2,265,114 85,232 467,620 3,194,989 223,187 523,743 1,251,247 3,054,973 11,305,154

GG 21,062 658,820 68,041 756,534 900,721 987,382 24,004 1,320,107 6,254,282 10,990,953

HH 556,755 8,254,202 4,335,815 570,542 995,975 517,987 21,831 140,072 0 15,393,179

RoW 13,760 1,143,129 52,605 420,372 1,062,006 760,746 65,952 0 2,558,950 6,077,521

15,393,179 6,077,521

Y

Y

ρ

T

      Over
      -investing

98,355 0 224,692 107,249 0 0 11,646,163 0

  Total
  assets/liabilities

1,507,007 15,751,833 4,993,954 5,847,360 11,305,154 10,990,953

i
j

 

 
 
 
[Chart 3] The Power-of-Dispersion Index and the Sensitivity-of-Dispersion Index by Sectors 

 
1. The Power-of-Dispersion Index (PDI)           2. The Sensitivity-of-Dispersion 

Index (SDI) 
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[Chart 4] The Development of "Transferable Deposits" held by HH and NFC 
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Notes: The data is on the calendar year basis in this chart. 
Source: BOJ. 

 
 
 

[Chart 5] The Results of the Simulation Chapter 4 
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[Table 4] The Issuers' and Investors' categories in the Shareownership Survey,  
the J-FFA and the Inter-Sector-FFA 

Table 4-1. Issuers 

 

J-FFA (detailed sectors) Inter-Sector-FFA

Banks Domestically licensed banks DC

Life insurance

Non life insurance

Securities & commodity futures Financial dealers and brokers

Other financing business Finance companies

Others Private nonfinancial corporations NFC

Note: "Others" is the total of nonfinancial industrial sectors.

Source: Tokyo Stock Exchange and BOJ.

Shareownership Survey

Insurance

OFIs

IP

 

Table 4-2. Investors 

J-FFA (detailed sectors) Inter-Sector-FFA

Central government

Loacal governments

Domestically licensed banks

Foreign banks in Japan

Investment trusts Stock investment trusts OFIs

Annuity trusts Pension funds IP

(Banking accounts) Domestically licensed banks

Collectively managed trusts

Central bank CB

Social securities funds GG

Life insurance companies Life insurance

Non-life insurance companies Nonlife insurance

Securities companies Securities companies OFIs

Financial dealers and brokers
(excluding securities companies)

Finance companies

Financial auxiliaries

Nonfinancial corporations NFC

Foreign corporations Overseas RoW

Households

Private nonprofit institutions serving
hoseholds

Note: Although "investment trusts" and "annuity trusts" are included in both "city & regional banks" and "trust banks" in the shareowner survey's explanation, 

      this paper assumes these are included in only "trust banks" because of the actual condition.

         In "trust banks," "banking accounts" is caluculated by the data of Trust Companies Association of Japan. So, "others" is calculated by substracting "investment

      trust," "annuity trusts" and "banking accounts."

Source: Tokyo Stock Exchange, Trust Companies Association of Japan and BOJ.

Government and local government

City & regional banks

Shareownership Survey

GG

IP

HHIndividuals

OFIs
Business corporations

DC

(Others)

DCTrust banks

 


