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What are Futures Studies ?

FOCAS: Future-Oriented Complexity and Adaptive Studies
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National Model
by Jay Forrester
1980s and 1999s

Sept.	14,	2005,	MIT
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- Accounting System Dynamics Approach -
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< MacroDynamics 2.2 >

This model provides a generic system on which
various schools of economic thoughts can be built.
Your comments and suggestions are most welcome.

Started in 2004 and Completed in 2008



Macroeconomic Modeling
- Accounting System Dynamics Approach -

Overview

GDP

Producer

Consumer

Banks

GDP Simulation

Interest, Price &
Wage

Government

Fiscal Policy

Monetary Policy

Central Bank

Population   Labor
Force

(C) Dr. Kaoru Yamaguchi, Ph.D., 
Japan Futures Research Center

Currency
Circulation

B/S Check

GDP.f

Producer.f

Consumer.f

Banks.f

GDP Simulation.f

Interest, Price &
Wage.f

Government.f

Fiscal Policy.f

Monetary Policy.f

Central Bank.f

B/S
Check.f

Population  
Labor Force.f

Currency
Circulation.f

Foreign Exchange
Rate

Balance of
Payments

Trade & Investment Abroad Simulation

Title

Economic
Indicators

Economic
Indicators.f

Circulat
ion

Inventory

Cash (Producer)

Retained Earnings (Producer)

GDP (Revenues)

Wages

Dividends

Profits before
Tax

<Wages>

<Wages>

Cash Flow

<Dividends>

Capital Shares
Capital Shares
Newly Issued

Debt (Producer)

Cash Flow from
Operating Activities

Cash Flow from Investing
Activities

Cash Flow Deficit
(Producer)

New Capital Shares

Direct Financing
Ratio

<New Capital
Shares>

Cash Flow from Financing
Activities

<New Capital
Shares>

Operating
Activities

Investing Activities

Financing Activities

<Dividends>

Corporate Tax
Rate

Profits

Corporate Tax

<Corporate Tax>

<Corporate Tax>

<Interest paid by
Producer>

<Interest paid by
Producer>

<Interest paid by
Producer>

<Interest paid by
Producer>

Tax on Production

Excise Tax
Rate

Change in Excise Rate <Time for Fiscal Policy>

<Tax on Production>

<Tax on Production>

<Price>

<GDP
(Revenues)>

<GDP (real)>

Domestic Sales

<Domestic Sales>

Capital (PP&E)
Investment Depreciation

<Depreciation
(real)>

<Price>

<Depreciation>

<Employed
Labor>

Desired Financing

Payment by
Producer

Producer Debt
Redemption

Producer Debt
Period

<Producer Debt
Redemption>

<Producer Debt
Redemption>

<Payment by
Producer>

<Producer Debt
Redemption>

Positive Retained Earnings

Producer

Dividends Ratio

<Wage Rate>

Desired
Borrowing
(Producer)

<Desired
Investment

(real)>

Desired
Investment

<Desired
Investment>

<Lending
(Banks)>

<Lending
(Banks)>

<Lending
(Banks)>

Imports

Imports (real)Imports
Coefficient

<GDP (real)>

<Foreign Exchange
Rate>

<Price.f>

<Imports>

Demand Index
for ImportsImports

Demand Curve

<Initial Foreign
Exchange Rate>

Exports

<Price>

<Exports (real)>

GNP

<Income Balance>

Direct Assets
Abroad

Direct Investment
Abroad

Direct Investment
Direct Investment

Ratio

<Direct Investment
Abroad>

Direct Investment
Index

Direct Investment
Index Table

<Interest Arbitrage
Adjusted>

Capital Liabilities Abroad
Foreign Direct

Investment Abroad

<Direct Investment
Abroad.f>

<Foreign Exchange
Rate>

<Price>

1

2

12

Profits for
Dividends

1

2

<Dividends
Abroad.f>

Dividends Abroad

<Interest Rate
(nominal)>

<Dividends
Abroad>

Import pulse

Import time

Import
duration

<Consumption>

<Investment>

<Government
Expenditure>

<Foreign Direct
Investment Abroad>



Overview

GDP

Producer

Consumer

Banks

GDP
Simulation

Interest, Price
& Wage

Government

Fiscal Policy

Monetary
Policy

Central Bank

Population  
Labor Force

(c) Prof. Kaoru Yamaguchi
Doshisha Business School

Japan

Currency
Circulation

B/S
Check

GDP.f

Producer.f

Consumer.f

Banks.f

GDP
Simulation.f

Interest, Price
& Wage.f

Government.f

Fiscal Policy.f

Monetary
Policy.f

Central Bank.f

B/S C
heck.f

Population  
Labor Force.f

Currency
Circulation.f

Foreign
Exchange Rate

Balance of
Payments

Trade & Investment Abroad
Simulation

Title

Economic
Indicators

Economic
Indicators.f

Circul
ation

Initial Potential GDP
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"Investment	(real)"	:	Current YenReal/Year5 5 5 5 5 5 5 5 5 5
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Macroeconomic Modeling
- Accounting System Dynamics Approach -
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Pilot’s Failure ? Debt Money System Works
(Airplane is Fine! Train Pilots Better)

System Design 
Failure ?

Public Money System
(Design Better Airplane!)

Two Great 
Depressions:
1929, 2008



1. Monetary and Financial Instability
Observed by  Fisher (1935) after the Great Depression 

(Where does Money come from?) 

Three System Design Failures
of Debt Money (1)

中華民国中央銀行



Money
Multiplier

M = Coins + Bank Notes + Deposits

Ｍ x Ｖ ＝Ｐ x Ｔ

Deposits are 
created out 
of Nothing

ーLegal Tenderー

Base Money M0３８６.７ (trillion yen)
（as of June 2016）

Government 
Coins

４.７ 1.2％

Bank of Japan 
Notes

９５.２ 24.6％

Bank Reserves
(at BoJ)

２８６.８ 74.2％

Money Stock M1 ６６６.３ (trillion yen)
（as of August 2016）

Government
Coins

４.７ 0.7％

Bank of Japan 
Notes

９５.２ 14.3％

Demand
Deposits

５６６.４ 85％

What is Money ?
Where does it come from?

M= Money Stock 
V=  Velocity
P = Price
T = Transactions

Consumption
Investment
Stocks & Bonds



Base Money

Money Stock

Banks Loans

Bubble and Burst

Recession, Bankruptcies

Money Stock is Endogenously Created & Destroyed ! 

Monetary Instability



2. Government Debt Accumulation 
(Recessions => Keynesian Fiscal Policies)

Three System Design Failures
of Debt Money (2)



Debt Continues

Debt Accumulation in Japan:1980 -2015

Bank Loans

Mo
M1

GDP

Japanese Government 
is bankrupt !

Japanese Economy is Debt-end !

M3

Bubbles 
Burst



Use your Brain !

132016/05/16

“Within 3 years of your office
US government must repay 54%！”

US Economy may also be Debt-end !

Computer 
Simulation 
tells you …. 



3. Income Inequality: Financiers and Non-financiers
(Financial System of  Compound Interest)

Three System Design Failures
of Debt Money (3)

Debt

Interest

Just 8 men own the same wealth as 
the 3.6 billion people who make up 
the poorest half of humanity.

- Oxfam(NGO) reports, Jan. 17, 2017 -

The rich becomes richer, …



Peer-to-Peer Public Money System
The 2nd Asia-Pacific Region System Dynamics Conference

at National University of Singapore, Feb. 20, 2017

15
Public Money System Debt Money System

Base Money
(Legal

Tender) Money Stock

Cash (Coins and
Bank Notes)

Demand Deposits
Reserves (Fractional)

Public Money

P2P Public
Moey

Reserves (100%)

Peer-to-Peer Payment

Electronic Cash

Proprietry
Database of Banks

Interbank Database
of Central Bank

Cheques

On-line Banking

Nonbank Financial
Intermediaries

Credit Cards

PayPal

ATM

Square

FinTech Startups

Bitcoin
(P2P

Payment)

Bitcoin
Exchangers

・ Unstable (Boom and Bust)

・ Deposit creationout of nothing

・ Central bank
cannot control money

stock

Cash (Coins and
Public Notes)

Debit Cards

Deposits (Functional-money) Payment

・ Monetary stability

・ Public
management of

money stock

・ Public money for
welfare and economic

growth

Volatile exchange
rate (non-fiat)

1

2

3

4
5

6

7

Bitcoin PaymentSix Payment Systems



Peer-to-Peer Public Money System
⑥ Deposits Transfer through Non-banks between different bank
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Income Inequality
between Financiers 

and Non-Financiers!

Peer-to-Peer Public Money System
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1. Instability
2. Debt
3. Inequality 



Contents
I.    Accounting System Dynamics
II.   Macroeconomic Systems of  Debt Money
III. Open Macroeconomic Systems of Debt Money
IV. Macroeconomic Systems of  Public Money

520 pages
2016

Edition 3.1

(available: www.muratopia.org)

Tokyo, 2015
352 pages



Irving Fisher
(1867-1947)

The Origin of Chicago Plan:1933 ->1936->1939
“A PROGRAM FOR MONETARY REFORM”

Paul H. Douglas
(1892-1976)

Frank D. Graham
(1875-1965)

Earl J. Hamilton
(1899-1989)

Willford I. King
(1880-1962)

Charles R. Whittlesey
(1900-????)



A Monetary Reform:
Chicago Plan à American Monetary (NEED) Act

A Public Money System
- American Monetary (NEED) Act -

1. Congress Issues Money
(Nationalization of

the Central Bank)

2. 100% Reserves
（Abolishment of 

the Credit Creation）

3.    Money as Public Utility
for the Economic Growth 
and Public Welfare 

A Debt Money System
- Money out of Nothing -

1. Privately-Owned Central 
Bank issues Money (Notes)

2. Credit Creation by 
Commercial Banks
(A Fractional Reserve  

Banking System)

3.   Monetary Control by 
International Bankers



US Congressional Briefing
July 26, 2011

At Capitol Hill, Washington DC

H.R. 6550  (Dec. 17, 2010)
H.R. 2990 (Sept. 21, 2011)

“National Emergency Employment 
Defense Act  (NEED)”

A Bill to the US House Committee on 
Financial Services  

by US Congressman Dennis Kucinich,

We can liquidate Debt
without triggering

Recession, Unemployment
& Inflation Contagiously!

(Debt Ceiling 
due 8/2/2011)

A Monetary Reform:
Chicago Plan à American Monetary Act

Next : 16.4 trillion 
11/2013



Public Money System Fixes 
Three System Design Failures 
of Debt Money



Public Money Act of Japan (Getting Incorporated)

Ministry of　
Public Money

　Minstry of
　Finance

Public
Money

Administra-
tion

9 Administration
Members (Ph.D.
or Equivalent)

Diet

To Issue Public Money

Chaired by the
Minister of PM

Public
Money

Executiv
es

Bank of Japan Public Money Vault

Dissolve and Transit

Recommend
3 members

Recomment
3 members

Public Money
Mint

Demand
Side

Supply
Side

Vice-chair (Supply Side)

Vice-chair (Demand Side)
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Chicago Plan: Monetary Reform

Bitcoin: A Peer-to-Peer Electronic Cash System
by Satoshi Nakamoto, 2008;

(started on 2009-01-03 18:15:05)

Blockchain Revolution

• Peer-to-Peer  Network
• Public Transaction Ledger
• Decentralized Verification

(Blockchains)
• Highly Stable and Secure
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26

２０１４ ２０１６ ２０１６
Some scholars have argued that the invention of double-entry bookkeeping 
enabled the rise of capitalism and the nation-state. This new digital ledger of 
economic transactions can be programmed to record virtuallyeverything of 
value and importance to humankind: birth and death certificates, marriage 
licenses, deeds and titles of ownership, educational degrees, financial 
accounts, medical procedures, insurance claims, votes, provenance of food, 
and anything else that can be expressed in code (p.7).



8-9 September 2016, London, United Kingdom
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Blockchain as Bank Patchwork
- Blockchain Revolution-
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Bitcoin

Bank 
Patchworks
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Chicago Plan: Monetary Reform

Bitcoin: A Peer-to-Peer Electronic Cash System
by Satoshi Nakamoto, 2008;

(started on 2009-01-03 18:15:05)

Blockchain Revolution

P2P Public Money System
(Electronic PM)

2020
(The End of  Bank

Intermediaries)

• Peer-to-Peer  Network
• Public Transaction Ledger
• Decentralized Verification

(Blockchains)
• Highly Stable and Secure

The Ultimate Design of 
Monetary Reform

Asia-Pacific SD Conf. Singapore, 2/20/2017
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Futures of Electronic Public Money EPM

FOCAS: Future-Oriented Complexity and Adaptive Studies
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Futures of Electronic Public Money EPM
in Japan and Taiwan

“Experimental Zone of
1 Trillion Yen EPM” Initiative

Electronic Public Money
in Taiwan (suggested)

Japan and Taiwan are more independent than EU countries
because we have Power to Print Money!
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