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Abstract 

This study aims to simulate the money creation mechanism by the banking system in 

the form of a dynamic system of credit economy based on macroeconomic and 

microeconomic parameters. For this, a computer simulation has been designed and 

implemented. special attentions are to the role of debt and the factors influencing its 

creation and its disappearance. A new expression of the money multiplier and the 

velocity of money are presented. The traditional method of comparing numbers is 

not used to display the results, but with the aim of deep and easy understanding, the 

results are shown in 2D, 3D plots as a range of colors. According to the results, 

whatever the agents' income and wealth, the more marginal propensity for 

consuming leads to increasing their planned expenses and consequently more 

requests for loans and increasing the money volume. Debt volume in the system 

decreases with more repayments, because the higher the debt repayment rate, the 

brokers are required to repay a larger proportion of their overdue debts, and this 
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leads to the disappearance of debts and a reduction in the volume of money. 

Increasing the repayment rate due to higher payments leads to an increase in the 

velocity of money. 

Keywords: Money Creation, Debt, Repayment of Debt, Money Multiplier, Velocity 

of Money. 
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� !(- ,�  .�(,�� �� �(�  � O��(��o- !(@��  �(� 
�  ���(� 
3��4��5-��  �-�# k*- �� 7$�J*������� $�)*'��  :-��+N4���   7�(,,��$  (=6L  ��(� 
  0+�(� 

C$�D ���  ��R����# k*-�����  $�� 
 ./� $�)*'����,�!� !-  L�,�.  
  

1.4 R�! @�� )assumptions (*5�  

g� (.���AD���) N-�8 $��>� $��N4 �$ �J  ��A� ) 0�� 7�� *>�D �� 1,000 N=  .�(-� 
 (
 �$ $��>� 0�&�N> ���  (N-�8) 7�=,� �UK- (���) 7�
$ 7��) 0��50 t=.(  ��(�   ( �D

��  $�8
 N-�8 �$ O���"H- 
 R�,"��$�   ���(=4 g �# �$ �� $�� ��� !-�24 $��>� 

W   ���$!-  �,,� � (�&
� O
�;) ��� ��� .�A�- .#       (N-�8 $��(>� ��(# !>$�()4 O��(P

 L�H94 7�� ���-.����- g�  �6�
 0��)1,000,000  M	= .(0�$ ��!   ���(=4 g �# #
 ���# I2��>�g� N-�8 $�  �H�- .��0��   $��(>� .�(�- ��
 0��$�� .�-� �$ ���=4 g �# .

 N-�8 !4
�J4 !(2  :E�'      7�(8
 .�A(�- R�(���# 
 $�(� :(#�'   (# ��
 I(2�   .��(@�9*- ��

!- 0��$��  �,� ���=4 g �# .O��P�$ ��� ��
 ��@�94 $�8
I  7�8
:#�'  $��>� # �� ��


 0��$�� !@�9*-!- ,��N-�8 $��>� .  !��(# ��
 ������ �$  ������ ��(�  B�(�  $�(� ��
 0��$����#!- ,�.�,  
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2.4  �S������4� *5� @9��  

 ��- ��� �$ 0�� *HHD .�-� 
:$��$ $�8
 �6�- 	� 7�
$ �� �$  (�6�-I  T��(U- �
� 
-� �# ��A� 7�� 3�6�-I  �
$��# �@�94� ��
 �� 3 (�6�-I   ��(��� $�(=  ��(�*+� 3 (�6�-I   ���(MS

 T��U- 3!9�96-�6�I  L=,�)U4�� �-?�$3  
�6�-I  LK� ��(# 0��$����# .! ��(*#� �$� 
 ���
$B  �-�!  ����AD��� 2)4�L !- ��D$  �-� �#I ��# �� $�� T��U-�  .�2�N4 7�
$ �(�� 

� .�,���  T��U--� �# ��A� !- 7�� N#�4 � ��4! O
�; �� (���)  (�N>!    ��(�* �$��- �(-?�$ 

 .���# $��-�W,�!  T��U- ��#-�  ��A� ��B ��8 O
�; �� 
�� 	�# �4 � 3���# (��   T��(U-

>�@�! ��
 0�����$ �# �� ��� " �#! ��-m4 !- ,�� .�� ��� $� 3�(W  �$ �� r(�� 0(>�  -�(24! 
0�����$ ��# ���   ��(=4 g( �# 3��
�  2()4�L  !(-  �(�D$   (�  (S- (�.�A   ��
 ����(@�94 ��

:#�'  ���9- ��� 
 0�� 0#�8�!- ��  �# .��4�9-�HI 4�@�9�  ��
 :(�       7�(8
 :(� �(��- �(# �(�
:#�' # ��
 � ��D �� r� .$�
? 0�$�$�= -�24 ���*+�.���AD��� !    $�(� ��(� �# �� $�� T��U-

��
 
 ��� " �#!  �# O/-�N- �$�g $��W ��-m4 !- �,,� .# - �� ! ���3  ��(#�    *(H# $�()*'�
 $�)*'� �$ :� �-?�$ # :� T��U-��4:� -!  $�(�.  r5(�3  (-?�$ � (#   >$�()4 ��(�!  ��(#� 

.���AD��� N4��� L�H94 
 !- $��.  ����AD��� !- $��>� .$��$ �� $�� LM�   $�(� �-?�$ �, ��4
��# ��� ��# 0��$����#!  �� g �# #w28 �
?�  �� �$ .�(,,� 7$�J*�� O
�; (�.�   7�
$ �(�
$ 

k*-�� ����� $�)*'�� ��#�  ����AD���  �28��.�A�- ��� 
 -�.�A ��#! � 0(��$�   7�(K   (#
4�4 .�2��% # �
�! ��� !- �� $�)*'� � 
� 
 ��  $��
�
$B �N#� !-   '$ j�(� .$�(� (�� 

��� 0�� 7�-? -�$��$ C
�.  

1.2.4 ���	
 �� :����	 �	���� ���� ���  

��*#� - ��>! ,��L )UK- ���9-!  ��� ����� )M	 (����� A��- g �#�  
 �K*,- (#   ��(�
>$�)4!  #2�I ���.���AD 0�� 7�� 7$�$ i�)*�� . O
�;u9>     �(- ��(- �$ ��(� %&�' �$

$��$ $�8
 ��� ��- �
�> R����# 
  �D R�,"�� 
 O���"H- �$ N-�8  $�(8
  ��( $� 

 $��>� !-�24 ��� $�� �� �$ g �# ���=4 W  ���$ !-  ,��, .* �$�=3   (k��- $�(> ��!  ��(� 
)m�(  ��# I&A,- &
� O
�; (� �$ C�� (>�0  !(-  �(,�.  �(#   �(�� �*>�(D�� �$   (�  (�N> O
�(;! 

g(( �# $A((  �$�((8�-) (m� ((- ��((�* � 
 0((��!  $
� ���((�* � �((-?�$y��  3�((��# T��((U-
-� �# ��A� ��) Be�

�(  ��AD���i  .�-� �$t # � O��P�� 0��:  
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e�
�

�t� = α. m��t� + β. y���t�         )6(  

 T��U--� �# �A�� ����# 7��.
�# �*-���� 
$ R  ���α  
β  ���o-!-  �(�$   (�α   :(�-
�� ��)- # !��M  O
�;  
β �� ��)- # !��M  :�- �-?�$ 0��.  

2.2.4 ���	
 ��� :�� ������ ��  

���9- &��!  ��AD��� �i !- � �$ � ��4 (��  7�
$-   �(,� ��() �(��� ��   O
�(; 
� (��(�)  

��
 ��� �$�*>�!  g �# ����-m4 !- .$�� �N> ���- �D�! ��# ����    .$�
?�(#� �(����   T��(U-

-� �# ��A� >�� 7��! ���# )m��t� ≥ e�
�

�t�( 3 
���9�'$  .�A(�-   ��(�  $�(���  ��(P   T��(U-
-� �# ��A� 7��  C�!-  3�,� .
�#���  ��
 # � ��� .���# *��$  T��U- �D�-� �#  (��A�  �(�B 

# 
��	  ����� .�A�- ���# 
� )m��t� < e�
�

�t�( 3�# 
��� !��$  0>���$ ��(=4 g �# �� ���*+�� 
-� �# ��
 .���# ��A� �� B)b�

� (��
)  *(�����$!  (��AD��(�  ��AD��(�   (# O
�(J4��   T��(U-
-� �# ��A� 7�� �N> ���9- 
 C�! ��� 
� �N4�!- | :$��  

b�
�

�t� =  e�
�

�t� −   m��t�        )7(  

r� � ���� �  r���  ��(=4 g( �# 3$�� E��� �� $�� ��
 0�����$�   �(@�94 �(#�   :(�
��
 �� )B��t� (- 8��-! $�� # � � O��P�� :0��  

B��t� =  ∑ b�
�

�t�         )8(  

3.2.4 ���	 
�!" :���# ��$%&  

��#�$B -�.�A  �9o4��
 ���- :� ��� -� �# ��A� ��7 ���   " �(#!  2()4�L  !(-  �(�D$  7�(8
 .
#�': ��
 )F (�� - �q���6�.�A ��
 ��!� !- g �# � �
$ �$ � ��4B ��8� ��$ E���  
  R�(���#
��0�� �~��B !EA8 �,4�L !- ��  3$���� #�	 ��~ ����  >�(@�!     :"(� (� �(��# $�(�B  .?
# � O��P�� !- ��> :$��  

F�t� = %�1 − γ�. �1 + & + '�. M�t�( − %�1 + μ�. L�t�(    )9(  

((�  .? �$γ f�((  �~((��B  �(('! � 3M�t�  3��((� h�((2=-L�t� !��((# h�((2=-  ��((�
 7�K ������.�-� �$ t3 δ  37$�5� $�� f� θ     ��
 0(��$�� �� ���(=4 g( �# �(-?�$3  
μ 
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��
 $�� f�   !*��$�� ���0���$ .$��-   7$�5(� $�(� f�  3��
 $�� f� 3    g( �# �(-?�$ 

� 7���2 Il#�� ���'�# ���0��:  

μ =  & +  θ          )10(  

# ���+O �W�$3  !*>���$ $��)μ (��
 �� 7$�5� .��- !*��$�� ���   .���c(D �(#    $�(� .��(,+
$�5�7 )δ ( ���=4 g �# 
# I&A,-    ��
 0(��$�� �� :(P�6 �-?�$)θ (  !(- L�(H94   �$ .$�(�
��� !- ��> �8     �� $�(� �(-?�$ ���(=4 g �# L�,� �(#     ��M(� .�(�- |(�*U- ��
�(,+  3.���$

 � �$��>� ���� 
 3.�,����# !- E��� g �# # �� !4�-�� !+�  !- L�H94 3�,�$    �(�� �(# .�,�
R���3  # 
 0��$�� .���AD��� # ��$�=- g �# ����-?�$p�H6   .? !" �(# ��(�    A(���
 �(�

!- ����#�,# .$��3  ���#���o-I  7�8
:#�' 7$�5� h�2=- �� ��
  ��# 
/+B    (# !(*��$�� $��
AD��� p�H6 # !*KD�# ����+ 
 .? �H� �� r� g �# �-?�$ �� .���$�5�B    ��(M,- ! � �('
 7�K ������ ���(��
)!��# h�2=-# 
/+B $��  .? !- 7$�J*�� �� .$��  7�8
 �D� :(#�'  ��


��#� 7$�
?�# �@�94 .$��� ��
 :� >�� ��! ���# )F�t� ≥ B��t�(0�����$ ��24 3  �(��  ��

!((- 7$�
?�((#  .$�((�����((�x�$ O��((P )F�t� < B��t�(!((- u((9> g(( �# 3 ((KU# �(( ��4!  ��

 �� ��
 0�����$��-m4 �,�� �$ �- .�� �8 !- ��> ,��L ��
 g �# �  �� ��#   0�H ���   $��(>�
 #.? !- �l+� �� �,�3 �,N!:  

k = F�t�/B��t�         )11(  

b��t� = k. b�
�

�t�         )12(  

�  .? �$k �@��! �H !  
 0��b��t� .�K  �$�,B  ��
�9o4 �*>�I   ��AD��(�i   .�(-� �$t 
0��. 

4.2.4 ���	
 ���'( :����	 )�*��  

.�2� ��� ��AD��� �D� 3�� ��~ n�# �$ �i g �# �� ���9*�� #  ���    3�(��# *(���  T��(U- 
!9�96 �
 '$���9 # .�A�-  T��U--� �# ��A� 0�� 7��. �����x�$ O��P 3T��U-  !(9�96  
�
 �# �#��# h�2=-���  !�N> ��� 
���9*�� # � 0�� 7�� � O��P�� !- ���o- :$��  

ei�t� =   mi�t� + bi(t)         )13(  
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�#  w28T��U-  !9�96 ��24.���AD���     .�(-� �$ $�()*'� �$ :(� T��(U- 3t  !(- ��   .��(4
# � O��P�� # :$�
? 0�$  

E�t� = ∑e��t�         )14(  

5.2.4 ���	
 ,#-. :0��*1 �	2��  

��.?  T��U- ��8�g �J   �-?�$ $�>$��W�  30�� =�* �$  :(� �-?�$ (#  '$ ��(� (��   �(#��#
w28 �� r� .0�� :� T��U- �
?�  �� �-?�$ 3T��U- ��24�# 8�4 ��4 #�w  (�g  0(���    (#

)U4 ��AD��� ���� !- �$�3L ��#�,#�� ��$�L:  

Y�t� = ∑y��t�         )15(  

�$ ��� �8 y��t�  ��AD��� �-?�$i  �$�
$B t .0��  

6.2.4 ���	
  :,4�5�� 67��.8��)  

r� �$ ���0>� �# .���AD��� 3�-?�$�� ��#! .? .�,,� 0��$����# �� $��     0(��$����# (# �(�
 �� !KU#��# !# .�A�- λ ��
 0��$����# f� )  (�� $�$���' �#�l-�A�- �  0(��$����# ���(9- .�  

)r��t� ( ��AD���i # � O��P�� �N4�| !- :$��  

r��t� = λ . % l��t� + �μ. l��t�(        )16(  

� .? �$ λ  ��
 0��$����# f�  �� 
 *�H  �� !��#!    (� 0(��  .? 0(��$�� �(+�-  (���7� 
 ���#�# 
�� $�� 0��$��. l��t� ��#!  ���7���~  
 :�' �� 7��μ. l��t�  ��
 $�(� .�A�-   ��(�

��������B  ��AD���i # *>���$ ��
 O��P! .0��  
��#� 24��I �� On$�N- # ��-��� ��� ��#� #  ����
�! k*-�����  $�()*'��   .�(-� �$
t + 1  ��� $���L��# .�  ��AD���i  ����-?�$ %H� �#3   7$�5(� $�(�3 
 ��
   �A(>� �(��	 � (*>� 
 0�� 0��$����# 
 T��U- 0��$�� �# 
 !��#- 	���! ��#�3 �,N!:  

m��t + 1� = m��t� + % δ. m��t� ( + y��t� + b��t� − e��t� − r��t�  )17(  

# ���  3#�K- ��AD��� :� !��#i  �# 
 	��A>� !*>���$ ��
 �#  ��(# 0(��$����#!   	��(�
!-  .�#����#�,#��3 ��#:� !  ��AD���i # � O��P�� # - 0�$! ?��:  
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l��t + 1� = l��t� + b��t� − r��t�        )18(  

�$�M �30 !- �-  ��4�L ��# 
 ��� ���9- h�2=-!   ��(# 
 ��(� w28 �# ��!  -�(24!   $��(>�
# �
? 0�$�L:  

M�t + 1� = ∑m��t + 1�        )19(  

L�t + 1� = ∑l��t + 1�        )20(  

�$�8�- �# .���AD��� r5� !��# 
 ���8 (���) �K ������ ���7 0��$��)    (# 7�(K 
 $��
 (���=4 g �#�
$B �N# �!- �� �  -�$� ��S ��� 
!- �#��.  

  

3.4 �604� �U�*5� @  

�,���>��� $�)*'�� j�� 7$�$  h�  
$ :-�� n�# �$ 7��40�� O/-�N . :-�N4 .�(�- �
� 
.���AD��� � 
�L*H !" �#  � 0���,���> ��� ���   !(- :�"(K4 ��  �(�$   :(-�N4 
 �
$

-�.� .���AD���  0�� �"K4�: �,�$B �,���> �-?�$   (( T��(U-  �( � . (#   �(���*>� 0(�+� 
��# # y�#�-! ���  
$�,���>  ���g $��W  :9*H- �  (9�6 �(# "�# 3�,*H  �(��   $�����(#

����7� �� 7$��� 7�D ��
 ��*>� .� � �$! ��L*H " �#!   u9>  �(�~��   ��(# 
 ��(�!  �� ��
���� �,���> ��� k4 ������ !- ��$ (�
� :-�N4) "�# 3��
 .�D� ��D ��  (#  ��-m(4  !&�(- 

T��U- �# 7$�J*�� �� 3!��# 7
/+ �# �-?�$ �� O
�; 3!)U� �$�' !-  �,�k4 # ����  �$
�8�.� ��# �-?�$� 9#I�  .���AD���  �(=,- !(-  $�(�  (�
$ :(-�N4). ��  ��(�  �(W�$3  ��(*>� 

0��$����# � �# .���8 �-?�$  .���AD��(�  7�(#  ��(� �$  y�(�4��  �(-?�$   (( T��(U-  .�(�- 
 .���AD���&$��- !- 3$�� # ��� L� .�-� �# �� ��# ��� .$�# 
 !��# �$ � 
� $�=��  ��(� 

��;m4 !- $��cD .3����#�,# !-�W,� � :-��+ ���N4  B�(,,�  %��(@   B�(,��A> ��(� 
  :(-��+ 
u�4�- �# 0+�� C$�D ��� �� N&�l-  !(-  3L�(,�  !(2   L� ��(4  
$ �(��  �(,���> ��  �A(=- 

L�,� !���#.  
��� ���# ��*# � L� m4;� � �$
�
 ����*-����$ ��� C$�D 0+�� 
 ��� L=6 � ��  .�(K 

L��$3 0�H  ���Z4 ��$�=- 
 !>�N- �� !���  !*,� ������o-I   C$�(D 0+�� 
 ��� L=6
!- !H�� ��# �� ��� :L�,�  
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!��# .�A�- �$ ���k4 ��*#�  �� !(�    ��
 �� 7$�J*(�� �(# �� .�(-�   0(��$����# 
 �(�    �(��o- �(�
!- :L�,�  

23

24
= B�t� − R�t�          )21(  

�# 8�4  #l#��I 9 ��� R����# 
 ��
 �  ����  !" �# ���	�# �4   7�(8
 �� :(#�'   3�(��# ��

 0�H c5 ∈ %0,1( �� #  I&A,- 0�H  ��
 ��� !" �# # 7�8
 :#�' ��
 |��N4 !- :L�,�  

c5 =
8

9
=  

8

%�5:;�.�5<=<>�.?�4�(:%�5<@�.3�4�(
      )22(  

! �-� � ��24 7�8
 :#�' ��
 # $�� 0��$�� .���AD���3  (# 0�H  ���  �q���(6 c5 = 1 
 
! �-� ��� �  :'��6 # $�K  0��$�� !-�
  �Dc5 = 0 !-      �� 0�(H  �(�� (S�� .�(��

L� g� $�� g�$A  �JP # 
 �43 #      ��
 0(>���$ (# �(@�94 
 :(��24 	��� !,N- ��(� �� 
 .���AD���# Lx� �$0�$ R�    7�(8
 .$�(# :(#�'      0(��$�� �$ ���(=4 g( �# O��(' 
 ��


��
 .0�� 

%�4�4 ��2� #3 0��$����#  ��� $��- 0��$����# �� !KU# A�  ��0��   (� !(-    �(# �( ��4
 0�H  !>�N-cA ∈ %0,1( :$�� .��# ��� j�� #  

cA =
B

C�5<@�3
           )23(  

.�,S  ScA = 1 ���#3 .��# �D - ��� h�@�0��   ��
 0(��$����# .�A(�- �     �(# �(#��# �(�
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