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1. Accounting System Dynamics and Macroeconomic Modeling
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1. Accounting System Dynamics and Macroeconomic Modeling

Balance Sheet

C Stock j

Cash

Accounts Receivable
Inventories

Prepaid Expenses

A+B+C+D

Current Assets

Other Assets

Fixed Assets @ Cost
Accumulated Depreciation

=
+
=0
4+
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Net Fixed Assets
Total Assets

Accounts Payable
Accrued Expenses
Current Portion of Debt
Income Taxes Payable

K+L+M+N

Current Liabilities
Long-Term Debt
Capital Stock
Retained Earnings

O+P+

BuTOoORWOZErRla~TQnEUaw >

Q+R
S

(1]

Shareholders’ Equity
Total Liabilities & Equity

Table 3.1: Balance Sheet in Ittelson (1998)

Income Statement ' Flow

1 | Net Sales ~—
2 | Cost of Goods Sold
1-2 =3 | Gross Margin
4 | Sales & Marketing
5 | Research & Development
6 | General & Administrative
4+5+6=T7 | Operating Expenses
3-7=8 | Income From Operations
9 | Net Interest Income
10 | Income Taxes
8+9-10=11 | Net Income

Table 3.2: Income Statement in Ittelson (1998)

J
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Principle of Accounting System Dynamics
- Modeling Corporate Financial Statements -

o
Assets Liabilities
(Current Assets) (Current Liabilites)
Accounts
Cash Payable
Accrued
Accounts Expenses
Receivable
Current
Portion of
Debt
Inventories
Income Taxes
Payable
Prepaid Expenses (Long-Term Debt)
Long-Term
,,,,,,,,,,,,,,,,,,,,,,,,, Debt
Other Assets Shareholders' Equity
Capital Stock
(Net Fixed Assets)
Book Value of Reaned
PP&E Earnings

Balance Sheet as a System of Stocks

Presented at the 21st International Conference of the
System Dynamics Society , New York, 2003

Double Entry Rule of Bookkeeping

as Debit and Credit

Debit Credit
o Assets
Increase in Assets Decreased in Assets
Liabilities < ]
Decrease in Liabilities Increase in Liabilities
(Shareholders' Equity)
———=X————— Capital Stock < .

Decrease in Equity

C———————

Costs, Expenses

and Dividends

Retained Earnings

Increase in Equity

Revenues



1. Accounting System Dynamics and Macroeconomic Modeling

<Sales Revenue>

Accounts Income Statement
Accounts ———j- <Wages> Payable 1 | Net Sales
rri Tzt ) ) <Raw Materi 2 | Cost of Goods Sold
= Receipts E(;Pcn":‘c’:f 1-2 = 3 | Gross Margin
e .
C‘é <Non-Operating <Non-Operating D*&“b(smm 4 | Sales & Marketing
@ Revenues> Cash/ Expenses> Reimbursement T ng 5 | Research & Development
w <Loans> | Deposits <Dividends> <Income Loans 6 | General & Administrative
[ ~ Taxes> 4+45+6=7 | Operating Expenses
> % (Property, 9 | Net Interest Income
Q Plant & Y 10 | Income Taxes
8 PPRE | Equipment) | PO 8+9-10=11 | Net Income
£ <New Purchase Capital Stock [——X
= Issues of New Issues X i
= Shoares of Shares Table 3.2: Income Statement in Ittelson (1998)
% N
&L Unit Cost
ﬁ <Expenses>
8 Inventories Y <Cost of Go
B \ ZS Sold>
- Cost of Goods Sales
Balance Sheet Shipmentwg——— Sold vene _
A | Cash Sales & O ‘:;Xz | <Operating
B | Accounts Receivable Marketing . Interest and Expenses>
C | Inventories T Opesating Dividend Income
D | Prepaid Expenses Rescarch & oy Expenses . Eamings
A+ B+ C+ D=E | Current Assets Developn'ent/ g:::!ncd Before Interest
F | Other Assets a General & RS J and Income Tax
G | Fixed Assets @ Cost Administrative Q‘#: A —
H | Accumulated Depreciation Non-Operating Non-Operating
G-H =1 | Net Fixed Assets <Debts (Short & Expenses Revenues <Non-Operating
E + F +1=17J | Total Assets o Interest Expenses>
Long Term)> ———gm P t
K | Accounts Payable aymen
L | Accrued Expenses h}‘{:r“'
M | Current Portion of Debt tes Income i S
N | Income Taxes Payable Taxes sincome laxes=
K+ L+ M+ N=0 | Current Liabilities
P | Long-Term Debt
Q | Capital Stock Dividends
R | Retained Earnings
Q + R =S | Shareholders’ Equity
O + P + S =T | Total Liabilities & Equity

Table 3.1: Balance Sheet in Ittelson (1998)



2. Money Creation: Flow and Stock Approach
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Edition 6

Kaoru Yamaguchi

Money and Macroeconomic Dynamics- Accounting System Dynamics Approach -

Edition 6 (Download) June 20, 2022
(free download e-book)
No Quotations, Please!

The entire book of edition 6 (draft) is now hyper-linked to jump to any chapter and section

Accordingly, chapter copies of edition 6 are no longer available.

My Off-Rad Journey for A Better World (Contents included)

et Preface to Edition 6

Part I: Accounting System Dynamics
Chapter 1 System Dynamics (SD models 1)
Chapter 2 | Demand and Supply (SD models 2)
Chapter 3 | Accounting System Dynamics (SD models 3)

Part ll: Debt Money System
Chapter 4 Macroeconomic System Overview (SD models 4)
Chapter 5 | Money
Chapter 6 Creation of Money (SD models 6)
(Chapter 7 V Money as Debts (SD models 7) )

Chapter 8

Interest and Equity (SD models 8)



M* = My + Mya + Mya* + My ... (Flow

Approach)

= M, + a(My + Mya + Mya? + Mya
= MO + a M

Required
<Deposits in>

3.0

where

a+r=1

Reserves

b\

a = loan ratio

r =reserve ratio

2. Money Creation: Flow and Stock Approach

= My (Stock Approach)
.

Vault Cash Ratio
RR Ratio Change
Vault Cashing
Required Reserve Time
d_;ﬂ: Ratio RR Ratio Change Time
—
=
Reserves
Deposits Reserves Excess Reserve
(Banks) Ratio .
Adjusted
ES Vault Cash
Adjusting Excess Reserves
Reserves
Vault Cash
(Banks)

Reserves AdW

Time

<Cashing>

Vault Cash Rate

I\’@
Lending

e =

Loan Adjustment Time

/\

Net Deposits

Deposits (Banks)
Deposits in
Deposlts out

)

<Depositing (Public)>

J\

i,\/I
—®  Reserves
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Bank Lending
Ratio

¢

—

Bank Lending

\_/

M0= C+R

Flow Approach
1. Gold Standard

M*=C+D

M C+D

c+1 _

Instability of
Money Multiplier

My

C+R

c+r

—zfc—

Bank Loans

<Depositing (Public)>

[

1

Deposits in

o

Deposits out

/

Maximum Loanable
Fund (Banks)

—
Deposits Creation

Required Reserve
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~—

-

RR Ratio Change

RR Ratio Change Time

Stock Approach
1. Gold Standard




2. Money Creation: Flow and Stock Approach
Head and Tail of Gold Standard

My=C+R Instability of
s _ Money Multiplier
M = D
o _erl_02+1 M? = mM, = 4*200 = 800
M C+D c+1 1 m = = =4 = mMy = =
— = = =m=— if ¢c=0 c+r 02+40.1
My C+R c+r r
Base Money, Loan & Money Stock Base Money, Loan & Money Stock
800 ; 7 il T° i T ° 802 ’ ) ra) ) ra) ra)
600 5 5 5 5 5 6015 5 5 s 5 s
i Flow Approach o A "
g 400 1.Gold Standard: $200 ERTY tock Approac
- 1.Gold Standard:$200
200

A I I ‘ I I ' I I 200.5 T T T T | T T T
'¢ T ~
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0 a 4 4 L 4 < 4 4 . g . Ly . | | |
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Time (Year) .
Base Money : (Flow) Gold Standard : : z : : g Time (Year)
“Money Stock (Data)” : (Flow) Gold Standard = = = = == Base Money : (Stock) Gold Standard " ’ ’ : : ’
Money Stock : (Flow) Gold Standard 3 3 3 3 3 3 “Money Stock (Data)” : (Stock) Gold Standard va v va va =
"Reserves (Central Bank)” : (Flow) Gold Standard % 4 4 4 4 Money Stock : (Stock) Gold Standard 3 3 3 3 3 3
Loan (Banks)” : (Flow) Gold Standard 5 5 5 5 5 5 "Reserves (Central Bank)” : (Stock) Gold Standard 4 s %4 4 4
“Loan (Banks)” : (Stock) Gold Standard 5 5 5 5 5 5

Figure 10: Gold Standard Behaviors: Flow and Stock Approaches
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2. Money Creation: Flow and Stock Approach

Flow Approach: Base Money Flow Approach: Money Stock (Data)

400

1600
% % %
300 / ¥ \\/ 262 %
200 281 4 t t— t t "
:

100

0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (Year)

Base Money : (Flow) Gold Standard t t t t t
Base Money : (Flow) Loan to Banks
Base Money : (Flow) Loan to Government 3
Base Money : (FLow) Open Market Purchase % % % £ %

Figure 14: Behaviors of Base Money and Money Stock: Flow Approach

Stock Approach: Base Money Stock Approach: Money Stock (Data)

4
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Base Money : (Stock) Loan to Banks 3

Base Money : (Stock) Gold Standard % % % % % %

Figure 15: Behaviors of Base Money and Money Stock: Stock Approach

Flow Approach
1. Gold Standard: $200
< 2. Loan to Banks: $100, t=6
3. Loan to Government: $100, t=10
Open Market Purchase: 50%, t=16

Stock Approach
1. Gold Standard
2. Loan to Banks: $200
3. Loan to Government: $100, t=10
4. Open Market Purchase: 50%, t=16
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3. Monetary Stability with 100% Reserves

My=C+R Instability of MO (C+R) + Mf = M as Debts
M=C+D Money Multiplier 200

M C+D 1 1
_Lro_ct =m=— if ¢c=0

M, C+R c+r r - D

Dollar

1100
Compound Currency Ratio
550
0
0 6 12 18 24 30
Time (Year)

— m Base Money : Current e (V4 Money Stock : Current
— ﬂ Currency Outstanding : Current — "Functional-Money (Data)" : Current
— a "Reserves (Central Bank)" : Current — "Money Stock (Data)" : Government Debts with Excess Reserves (Stock)

——— (W] Compound Curreny
—_— a Actual Currency Ratio (Dmnl) : Current



4. ASD Macroeconomic Modeling of
Loanable Fund vs Endogenous Money
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1. The Long-Run Endogenous Money-Interest ASD Model of the Debt Money System (Part IV)|(JFRC 01-2024) (New!)
-- Built-in Unfair Income Distribution and Inflation --

Podcast-like Guide to Part IV (10:35), Longer guide to Part IV (47:23), Part |V 58X D S Ef#E% (14:09)

2. The Long-Run Endogenous Money ASD Model of the Debt Money System (Part |11) (JFRC 02-2023) (New!)
-- Paradigm Shift in Economics AS A Science --

Podcast-like Guide to Part |11 (15:33), Longer guide to Part |11 (42:30), Part |1l 383X DS A& f#E% (23:35)

3. The Endogenous Money ASD Model of the Debt Money System (Part |I-Revised) (JFRC 01-2023) (New!)
-- Loanable Funds vs Endogenous Money --

Podcast-like Guide to Part 11 (17:22), Longer guide to part Il (51:44), Part || 5w D & & & (25:53)

4. The Endogenous Money IS-LM Model of the Debt Money System|((Part |)|(JFRC 01-2022)
-- A Paradigm Shift in Macroeconomics --

Podcast-like Guide to Part | (19:34), Longer guide to Part | (1:07:40) , Part | %X D & E#&an (19:21)



Appendix 2: Long-run Endogenous Money ASD Model
4. ASD Macroeconomic Modeling of Es curve > ¥ = 4D (Aggregate Demand Equilibrium) (42)
AD = C+I+G (Aggregate Demand) (43)
Loanable Fund vs Endogenous Money C = Gotely  (Consumption Declsions) (a4
Y, = Y-T-6K  (Disposable Income) (45)
T = To+tY —T, (Tax Revenues) (46)
I = IT—O —ar (Investment Decisions) (47)
G = G (Government Expenditures) (48)
. . M e
23 equations with 23 unknowns EM curve > SV =L (Equilibrium of Money) (49)
LY = aY —bi (Demand for Money) (50)
. d r = i—m° (Fisher Equation) (51)
Y, AD,C,1,G,Yy,T,i,r, L% S, Ig, W +11, Ip,

(o~ dK . 4
ADH, ADP, ADG, ALF, AMS, Ms, K, qu”, P Capltal = = I-06K (Net Capital Accumulation) (52)
Yiuu = F(K,L) (Production Function) (53)
% = U(Y —Ysu)  (Flexible Price) (54)
15 exogenously determined parameters: Budgets PC+PT+PIg+S = W+II+ ADy (Households Budgets) (55)
T W+II = PY (Distributed Income) (56)
CO, C, TO) t’ T‘r‘a IO) é? Vva «, a, b) ﬂ-ea I_H7 67 L Pl = éDH (Holfsing Budgets) (&7)
Iy = Iy (Housing Investment) (58)
W+1l+PIp = PY+ADp  (Producers Budgets) (59)
Ig+Ip = 1 (Private Investment) (60)
L bl PG = PT+ADg (Government Budget) (61)
oanablée ADy + ADp+AD; = ALF  (Loanable Funds of Debts) (62)

Funds
(ALF = 8) (Savings as Loanable Funds by Banks)
ALF = AM?® (Endogenous Deposits Creation) (63)
Endogenous

Money M = / AM?®dt (Endogenous Money Stock) (64)




4. ASD Macroeconomic Modeling of
Loanable Fund vs Endogenous Money

Change in Lump-sum Tax

Tax Time to Change ‘Tax Change Period

Tax Policy

6 ASD (Long-run)
A Simple Macroeconomic Model - SD Approach

<Price> .
/ Initial Income Tax Rate
Production (real)(-1) Unsold Products ~w—____—#= Unsold Products o T *—— lncome ~a——lncome Tax Rate =<c
(real) (at Price) ’ hange in Income Tax Rate
Disposable + Tax
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] . -
+ + A
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M"T;“YMS)‘““ Desired Inventory (real) . “l( ee 8
<Effect o
<Price Consumption - . .
Inventory Gap § nitial Basic Consumption
GDP Gap
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Inventory Gap -
Budget Ratio Dested Aggregate Demand Basic
Equations (B/S) Adjustment Tvanto . (real) umption \
for Inventory Time to Change Consumption
? Swite y
GDP Gap Ratio Switch (Simple
+ Inventory ‘Aggregate Demand <Investment Fungtion) ‘/—lmlial Investment (Producers)
Simulation Desired Adjustment Time ¥~ (Producers) .
(GDP) Production (real) Desired Investment Isie  <€——— Change in Investment (Producers)
(Producers) (Prodycers) .
Pri‘;ﬂciz}:(cr‘gl) \Timc to Change Investment I;“mll‘n»l: ms;
ensitivity o
A
<Investment Tnvestment
Agg;gr:ﬂ;s ?:;\and = - (Housing)> Change in Interest
Change in <Interest Rate Investment Growth Rate Sensitivity of
AD (repl): Interest Sensitivity <—— [ ecmen
ting of Investment \
- Desired Investment “Time to Change Interest
Initial Aggregate (Housing) Initial Housing Investment Sensitivity
Demand Forecasting \ Basi
Forecasting Investment g Change in Housing Investment
Money as Debts Adjustment Time (Housing)
Technological Time to Change Housing Investment
Change ,
Capital-Output
Ratio
Tnvestment ]
(Producers)> o ) Initial Government Expenditure
vernmen
Expenditure hange in Government Expenditure
‘Time to Change Government Expenditure
C) Kaoru Yamaguchi, Ph.D. Capital (PP&E) (real) - )
Japan Futures Research Deprecistion Investment Initial ""‘;':ifz Balance 5 . Expenditure Period
Center real) Producers) (real ‘ overnment
enter ( ) (real) T~ Primary Balance mfﬁl‘;:dm\ Tax Transfer Ratio
Ratio Expenditure
< Chap 12, ASD Long-run Initial Capital e _— Initial Government Transfers
Part 3 model> (PP&E) (real) Change in Primary
& N Balance Ratio Change in Government Transfers
Price:
; Government Transfers @
D“F;{:{':‘“’ﬂ A < TimetoChange Govemment Transfers
Capital Time to Change
Primary Balance Ratio

(PP&E)>



4. ASD Macroeconomic Modeling of

Loanable Fund vs Endogenous Money

Delay Time of Interest Rate

Change
<Time to Change C \ Interest Rate

<Inflation Rate
———»> Interest Rate (real) € (cxpected)>

6 ASD (Long-run)

: —
Government
Expenditure> Change in Interest

Rate
Ratio Elasticity (Effect on Initial Interest Rate <Consumption>
/\ Interest Rate) (nominal) :

T Desired Interest
Effect on Interest <Tax>
Aggregate fect on Interest te Tax:

Demand (IS) Rate —_— /
Switch (Money <Investment

~ Money Stock(-1) Ratio) Demand for Money by <————— (Housing)>

(nominal)

Demand for Households D
/\ Money(-1) / <Saving>
Money Stock <Money Stock> - »  Money Stock / \
(LM) (Moving Ratio) Money Ratio (Moving Demand for Money De;r/lxand for
Average) (Moving Ratio) oney  w—__ <Production (GDP)>
\ / S— < Demandfor - Demand for Money by <——————— '
o~ Money Stock(-2) Money Ratio (Endogenous Money(-2) Producers e <ivestment
Money) (Producers)>
Budget Initial Velocity of f \
Equations (B/S) Money Demand for
Supply of Money (real)

Demand for Money by <Government
Government -~ i
Expenditure>

Velocity of Mon
T~ <Deposits (Producers)> i <y Money o ‘
T / <Deposits (Ilouscholds)\ \ Velocity(-1)

T e v )
Simulati T Actual Velocity of
"(’('.:’D“P)‘m N <Deposits (Government)> >l Moneytock | RealMoney " \oney

Stock
\/ <Time Deposits (Households)>
T <Debts (Houscholds)>
Simulation <Debts (Producers)> ;ﬁ Total Debts
(0LY) <Debts (Government)>
Initial Ratio Elasticity Delay Time of
T (Price) Price Change
Change in Ratio
Elasticity (Price) —_
Ratio Elasticity

ﬂa on Rate

(expected)

Change in Inflation
Rate (expected)

\
Inflation Rate Adjustment Time of
> Inflation Rate

-
Bifif : Percent/Year

Money as Debts

. - Change in Price Price(-1) "
\/ Time for Elasticity % (Effect on Price) Inflation rate scale
(Price) conversion
<Full Capacity Production Price Ratio
(real)> ———ProductionRatio ____ g Effect on Pice —————p» Desired Price Initial Price
<Desired Production (real)>
(C) Kaoru Yamaguchi, Ph.D.
Japan Futures Research Inventory (real)>
Center — Inventory Ratio Weight of Inventory
Ratio

<Desired Inventory
< Chap 12, ASD Long-run (real)>
Part 3 model>



4. ASD Macroeconomic Modeling of
Loanable Fund vs Endogenous Money
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4. ASD Macroeconomic Modeling of Endogenous Money

ASD model produces structurally similar behaviors of

monetary data.
Trillion (¥) Money Stock as Total Debts
1600
1,600
M3 = M1 + Time Deposits + FX Deposits
1,400 (M1 = Currency + Demand Deposits)
1 Money Stock M3
Total Debts = Private Debts + Government Debts \
1,200
M3 =5,201 + 1.032 = Total Debts (R* = 0.976) (32)
1,000 2 Total Debts
5
800 — 3 Time Deposits 8
Time Deposits = 2,935 + 0.9506 * Private Debts (R2 =0.910)  (3.8)
600 , e —
4 Private Debts —
(Households & Producers)
400
M, =28,781 + 1.1244 G tDebts (R* = 0.987) (3.10)
5 Money Stock M1 i *Tovemment PR
200
6 Government Debts
0
0 . . ! 0 10 20 30 40
1980 1985 1990 1995 2000 2005 2010 2015 2019 Time (Year)
—_—— ﬂ M2 : LR-Japan's lost 30 years m "Debts (Private)" : LR-Japan's lost 30 years
_ ﬂ Total Debts : LR-Japan's lost 30 years -—- m "M1 (Liabilities)" : LR-Japan's lost 30 years
—_— a Mt : LR-Japan's lost 30 years — u "Debts (Government)" : LR-Japan's lost 30 years

Source: Bank of Japan (2020) Flow of Funds Accounts.



Public Money or Debt Money ?

IS-LM Comparative Analysis (Nominal Interest Rate)

21

Curve
ift ¢ along L LM
Fiscal P:‘:l:y e nable Fund ds Model)
(Long-

“Japan as No. 1”
Point

—

1.825

! Invisible LM Curve | Public Money
(Loanable Funds Model) : Solution
% 1.55
Joint Shifts of f (Loanable Funds Model)
IS-LM Curves [ APM = 30 for21 years with
\ Al =55 at t = 1995
\
N
1.275 AN (Endogenous Money Model)
N - Fiscal Policy: APB = 0.56
® Point J ~ . at t = 1996
—~ ~—~
Japan’s Lost 30 Years Tt — -,
(Long-run Endogenous Money Model)
Fiscal Policy: APB = 0.18 at ¢t = 1991 Debt Money
(MMT)
1300 365 430 495 Solution 560
"Production (GDP)" (Year)
——/ ‘"Interest Rate (nominal)" : LR-Japan as No1 e/ "Interest Rate (nominal)" : LR-Japan's lost 30 (Public Money)

——o——«/ "Interest Rate (nominal)" : LR-Japan's lost 30 years —4 — / "Interest Rate (nominal)" : LR-Japan's lost 30 (MMT)



Public Money or Debt Money ?

Production (GDP) Price
560 13
Public Money
Solution P
495 1.195

Dollars/Year
Iy
&
8

365

Public Money
Solution

Dollar/DollarReal

300
1980 1990

—+—  LRJapanas Not
—2— v LR-Japan's lost 30 years

2000 2010 2020
Date

= LR-Japan's lost 30 (Pubiic Money)
—4— ¥ LR-Japan's lost 30 (MMT)

0.88
1980 1990

—+— (¥ LR-Japanas No1
—_— LR-Japan's lost 30 years

2000 2010
Date

——s— () LR-Japan's lost 30 (Public Money)
o LR-Japan's lost 30 (MMT)

2020

Money Stock Debts (Government)
3000 2000
Ve
2375 1500 Pz
e
s
e
e
£ o Public Money £ o0 Public Money

Solution

1125

500
1980 1990

—_— LR-Japan as No1
—_— LR-Japan's lost 30 years

2000 2010 2020
Date

— LR-Japan's lost 30 (Public Money)
——4 — () LR-Japan's lost 30 (MMT)

Solution

—+— (@ LRJapanas Not
—_—— LR-Japan's lost 30 years

Date
s (¥} LR-Japan's lost 30 (Public Money)
—= — @ LR-Japan's lost 30 (MMT)

2020



