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Dynamic analysis of money movement

The information of money movement has been mainly collected 
through various static reports such as balance sheets and profit and 
loss statements from global banks, government agents, as well as 
various local enterprises around the world. However, since during 
any transaction, the amount of money is an invariant (i.e., the money 
passes from one party to another at its original face value) we might 
investigate the circulation of money and its impact on economy from a 
much more dynamic angle similar to what natural scientists have done 
in the area of hydrodynamics [4].

In hydrodynamics, the movement of the material (e.g., water) is 
determined by three types of controlling factors: 1) conservation laws 
(of energy, momentum, and mass); 2) constitutive relations; and 3) 
initial and boundary conditions. Where the conservation laws reflect 
the invariant restrictions of the moving material, the constitutive 
relations reflect the nature of microscopic interactions that drive the 
material to move, and the initial and boundary conditions reflect the 
historical and environmental influences.

From a metaphysical point of view, we could see that the movement 
of money would also be determined by three types of controlling 
factors: 

1)	 The conservation law, which in general can be laid out for an 
identified system as:

a. Influx of Q-Outflux of Q=Increase of Q-Production of 
Q+Reduction of Q, 

where Q is the invariant in movement such as money in circulation 
discussed herein; 

2)	 Economic principles such as pursuit of interests and exchange 
of needs; and 

3)	 Initial and boundary conditions. 

The changes of the total amount of money through money 
production or destruction would not change the tautological nature of 
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Introduction
Money and its circulation to the modern economy are similar 

to blood and the circulatory system to human life. With its buying 
power and accordingly the capacity of storing wealth, money not only 
helps individuals to acquire their supplies for working and living, but 
also through its global circulation helps building up, organizing, and 
maintaining the social structure of any economy in this world, and 
helps mobilizing human and material resources for the survival and 
development needs around the world. Besides, money also helps to 
expand the market in logic and in substance along the historical course. 
As a result, money and its circulation become a critical factor for all 
aspects at the micro and macro scopes of any economy. Accordingly, 
the variation of the quantity or relevantly its velocity of circulation 
in the market would no doubt impact the health of the economy [1]. 
This impact establishes the need for monetary policy in the modern 
economy.

Monetary policy is an important tool for governments to influence 
or control the economies at the macroscopic level around the world 
through adjusting the money supply in the market. There are many 
different mechanisms for governments or central banks to carry out 
their monetary policies. Some of them are viewed as conventional 
(such as adjusting interest rates, changing monetary base and reserve 
requirements, as well as open market operations of buying and selling 
various financial instruments including treasury bills, company bonds, 
or foreign currencies, etc.), and some are viewed as unconventional 
(e.g., Quantitative Easing), but all with a common goal of influencing 
the money circulation in market by adjusting the money supply in the 
economic systems (or countries).

Economic systems are complicated multidimensional dynamic 
systems, and so would be the impact of monetary policy upon the 
economy, which can thus be studied through different approaches. 
While how money is created and functioning is one of the rudimentary 
subjects of modern economics [2], in this writing the relevant issues 
would be examined through metaphysical analysis, which might quite 
different for many readers from what they have been familiar with in 
popular textbooks of economics. The discussion in this writing would 
be divided into three main parts and then followed by a closing words 
section. The first part would be a dynamic analysis of the circulation 
of money and the second part would be a metaphysical analysis of the 
relationship between money and economy, which would be followed 
by the third part that offers a metaphysical discussion of monetary 
policy as well as a fairness analysis from the point of view of economic 
relativity [3]. Then, the author would wrap up the philosophical 
discussion of this writing with a closing words section.
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the conservation law of money, and we could take into consideration 
of the effect of those changes by introducing the concepts of source 
and sink when applying the law to explain or analyze the impact of 
money circulation, where the source is the new supply of money into 
the circulation, and the sink is the destruction of the existing money 
from the circulation.

In hydrodynamics, for multiphase flows, we are familiar with the 
following basic types of movement: 1) laminar flow or simple main 
flow with uniform velocity [5]; 2) waves; 3) diffusion of locally high 
concentrated solutes; 4) dissipation of initial disturbance (such as 
dissipation of wave energy); 5) movement in the combined state of 
the previously mentioned types of movement; 6) stay still in one place. 
Because we could obtain very good knowledge about how moving 
materials interact with each other (i.e., constitutive relations) and 
with the environment, we could work out sophisticated mathematical 
formula or equations from the conservation laws (in the form as 
discussed earlier) to describe the diffusive, wave, convectional, or 
dissipative behavior of the movements of the moving materials. We 
could then get quite precise (even though not the exact) quantitative 
solutions of the movements.

However, for the movement of money, due to the hard-to-predict 
nature of interactions between the money carriers (people or human 
organizations), we are still far from the stage to work out any neat 
mathematical system from the conservation law, from which we might 
easily calculate quantitative solutions. Even though metaphysically 
speaking we might still observe the diffusive, wave, convectional, 
and dissipative behavior during the physical movement of money no 
matter what physical forms the money takes (e.g., paper or electronic), 
we would not be able to get mathematically precise determination of 
the behavior for the movements of money [6-9]. 

Nonetheless, being aware of the conservation law as well as different 
nominal forms of behavior of the physical movement of money could 
help us to have a correct sense of the dynamic nature of money 
circulation in the market, and thus, at least, to avoid oversimplifying 
the physical restriction of money movement (so that people would not 
wrongly assume that as long as the central banks inject money into 
market (e.g., QE), the effect is simply in proportion to the amount 
injected). 

The conservation law of money is in fact a critical law to the fairness 
in the trading based market economy, which essentially guarantees the 
protection of personal wealth during trading. A clear awareness of this 
law could help us to see through the dazzling market complexions 
and better comprehend common phenomena in the market economy 
[10]. For example, when the stock market crashes, we often hear some 
people cry about how much money evaporates during the crash. But 
from the conservation law of money we know that what evaporates is 
not money but only the unrealized potential wealth which would not be 
the true wealth until it is transferred into money through trading. The 
so-called stock values are the nominal numbers, which is expressed in 
the unit of money, created by transactions using real money; therefore, 
all the money involved in the transactions has already flowed from the 
pocket of the buyers to the pocket of the sellers of the stocks. Many 
nonprofessional investors lose a huge amount of money in the stock 
market simply because they do not understand this conservation of 
money during the whole transactions.

One important manifestation of the complicated dynamics of the 
economy is that under the so-called fair competition, a large amount 
of social wealth would be accumulated for very few social members 

instead of being distributed evenly among all the people. Accordingly, 
the amount of money would not be distributed evenly among the social 
members even though there is no simple proportional relationship 
between wealth and the ownership of cash. Therefore, from the 
dynamic view of money movement, we could say that the mechanics of 
money circulation in the market economy itself contains a mechanism 
for continuously driving the money to distribute in a very unbalanced 
state until some unusual factor to interrupt this trend.

Money and Economy
Even though we are still far from having a sophisticated 

mathematical system to solve economic issues as we could do in 
hydrodynamics starting from the conservation laws, the knowledge of 
the physical nature of money circulation as I discussed above could 
help us have a better understanding of the role of money in economy 
and thus the role of monetary policy in economy.

Money could be introduced to audience by its evolution through 
the history from the commodity money (i.e., gold, silver, etc.), 
representative money (paper or coins tied to a commodity such as 
gold or silver), to Fiat money (government sponsored and/or issued 
money) and bank-produced money (through the process of deposit 
and loaning). But no matter how money was originated and developed, 
its fundamental role should be to serve as the medium of trading. 
However, this fundamental role of money would entail some other 
functionalities of money.

In order to use money as the medium of trading, it must be 
commonly respected that the money has some nominal value which 
could be viewed as equivalent to wealth. As we know that the same 
T-shirt’s manufactured by the same people in the same factory would 
have different market values with or without the tag of a famous brand 
sewed on it; similarly a computer disk of technical secrets could be 
worth much more than a disk without any data on it. This tells that 
the value of a product could vary depending upon the special social 
meanings attached to that product. In this sense we could even view 
the nominal value of money, no matter presented as a piece of paper, 
a coin of metal or even a digital data as its real value guaranteed by 
the corresponding monetary system, which would vary according to the 
market situation just like the value of any artifact in the world. This 
publically respected value of money would then entail another three 
functionalities of money. 1) Since money has value, making and 
saving money could be an alternative way of accumulating wealth; 2) 
Since accumulating money is equivalent to accumulating wealth, the 
amount of money possession could be considered as a measure of 
wealth, including the accessibility to potential material, cultural and 
social resources, of individual persons, families, or organizations. The 
amount of possession of internationally accepted hard currency could 
even be a measure of the wealth of a country; 3) the market values of 
goods and services could be measured using the units of money.

Very often many people including some politicians would show 
confusion about the significance of money itself and the circulation 
of money to social wealth when they compare the financial status of a 
government to the financial status of individuals. In fact, because of the 
conservation of money, even though the wealth of an individual person 
could be measured by the total amount of money in his bank account, 
for a society by and large, the velocity and efficiency of the circulation 
of money could be more meaningful for the general social wealth than 
the total amount of money issued by the government in the market. 
In the following subsection, I would illustrate the variation of social 
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wealth through the flow of money in the society by an anatomy of a 
small simplified economic system.

The dynamic meaning of social wealth

For simplicity in the discussion of this subsection, I would ignore 
the functionality of any financial institution, which would not affect 
the conclusion of this discussion. Suppose in a small community ABC 
there are three families A, B, and C; all their incomes are from outside 
the community. For the year N, the total income of family A was $140k, 
and both families B and C only made $5k for that year. Therefore, for 
the year N, the average income per household of the community ABC 
was (140+5+5) k÷3=50k dollar.

Now let’s change the assumption we made in this example and 
assume that for the year N, in that community ABC, in addition to 
the $150k made from outside of the community, family B made $70k 
from family A by providing some important services to family A, and 
in order to do so family B purchased some materials from family C 
for $20k. Therefore, for the year N the average household income of 
community ABC would be (140+70+5+20+5) k÷3=240÷3=80k dollar, 
which means that the internal circulation of cash within the community 
ABC in the year N created $90k extra income for that community and 
brought the average household income up by $30k. At first glance this 
might not look meaningful since the overall income from outside the 
community was still $150k, and the extra $90k income was actually the 
cost of some families within that community.

Here we are facing the issue of how to interpret the meaning of 
wealth. The reason that money could be used as the measure of wealth 
is that money is the medium of trading; if money is no longer good for 
being the medium of trading then its value  would be degraded into 
the value of a piece of paper or a coin of metal or even less. The real 
significance of trading is the changes of the world or life brought up 
through the trading. In the above example of community ABC, suppose 
that because of the service provided by family B the life of family A was 
substantially improved, the environment of the community became 
much better, the educational level of the kids was raised to a higher 
degree, and the competence of parents was increased remarkably so that 
they would be able to make much more from outside the community 
next year, and the life of both family B and family C was also improved 
greatly and they might even be able to make more money from outside 
than family next year, then how can we still say that the circulation of 
the $90k within the community ABC for the year N was meaningless?

This example also tells that the meaning of money to the wealth 
of a family is not exactly the same as the meaning of money to the 
wealth of a society. For a family, the more money in their bank account 
means the more material wealth they could acquire, while for a society 
even though the amount of available money is important, but it is the 
circulation of the money, instead of the total amount of the printed 
money that directly creates the social wealth. If the government issued 
billions of trillion units of base money, but there is no channel for the 
money to circulate (i.e. the channel for people to trade) within the 
society, the money would still not bring up extra wealth for the society. 
On the other hand, because of the international transactions, the 
possession of certain internationally recognizable hard currency could 
be viewed as the wealth of a country.

The impact of circulation channel and social environment

In last section I illustrated how the internal circulation of money 
could bring up wealth for the community ABC. That example might 
lead to another question, “how could we assure that the circulation 

of money among those three families would definitely bring up 
positive changes to their life and the environment of the community?” 
The answer is, “we cannot.” In case family B was a single family of a 
professional killer and what family C sold to family B was the gun and 
ammunition, then the $90k circulation within the community ABC 
might not create any positive effect on the society; rather, it might 
drag those three families into deep troubles. As a matter of fact, the 
circulation of money only provides a mechanism that could mobilize 
the natural and social resources; as for how the natural and social 
resources would be used is quite a separate issue which is influenced 
by the global and community political and cultural environment. If 
the circulation of money in a community is completely used to harm 
others and damage the environment, then the circulation is creating 
disaster for the society instead of wealth.

Based upon the above discussion, we could actually see two of the 
fundamental factors for determining the efficiency and social effect of 
circulation of money: the channel of circulation and the political and 
cultural conditions of the society. In the above example of community 
ABC, if family B that could provide the service needed by family A did 
not live in that community and thus family A did not know family B, 
instead another family B’ was living in the community as the neighbor 
of family A and they could not provide any service needed by family 
A, then we would not have had the circulation channel within the 
community ABC and thus the circulation mentioned in the example 
would never have happened. On the other hand, if the channel was 
very widely open between families A, B and C, but the product as the 
result of the flow was poisonous to the society then the outcome of the 
circulation in that community would have very negative impact to the 
society insides and outside that community.

Due to the simplification I made for the example of community 
ABC, especially because I did not take into consideration of any 
financial institution such as bank, many other complexities of economy 
would not be fully reflected. In real life the accumulated amount of 
money available for circulation, the loaning and credit mechanisms, 
money supply mechanism, government taxation and spending, and 
many other factors could affect the happenings, the effectiveness, and 
the social impact of trading tremendously. For instances, the role of the 
amount of money available for circulation would greatly increase the 
nonlinear complexity of the issue discussed here and one example is 
that sometimes the so-called dirty money (e.g., accumulated through 
unethical ways) could also be used to do good things; and the loaning 
and credit system could impose great risk to the macroscopic economy 
as well due to the broken credit chain. 

Money Movement through Monetary Policy Operations
Similar to movement in hydrodynamics, as I mentioned earlier 

that, movement of money is also controlled by conservation law, 
constitutive relations, and initial and boundary conditions. One 
important approach to carry out monetary policy when there is the 
need to increase the money supply in the market is to inject money 
into the market (as the public often referred as “print money”) through 
open market operations or operations like Quantitative Easing. From 
a dynamic point of view, no matter how money is injected into the 
market, they all share a common type of initial boundary condition: 
a large amount of money directly flows into very few financial entities 
which would help to spread the money into the market so as to boost 
the money circulation and the economy. However, the only physical 
reality is that the money gets into those few financial entities when this 
initial operation happens. Even though we might almost certain that 
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those financial entities would definitely spread the money out through 
loaning and other financial activities, as for how efficiently would these 
financial entities do this job to benefit boosting money circulation we 
could only make an assumption for the best and hope that they would 
do a good job.

The nature of this physical initial and boundary condition for the 
money movement through monetary policy operations determines 
that no matter how fair the mechanism of the operations would be 
designed, it would only benefit an inner circle of very few, and would 
count on an uncertain output of the work efficiency of those very few 
to make the operations successful in boosting money circulation in the 
market.

While the conservation law itself is homogeneous and isotropic, 
the constitutive relations could exhibit very discrepant nature across 
natural and social domains. Hydrodynamic flows in nature are driven 
by pressures acting on the fluid body while the physical spread of 
money is mainly caused by the attraction of interests. The flow under 
pressure has no other choice but gives its way to wherever the pressure 
pushes it to, but the attraction of interests could be vulnerable to many 
uncertainties even if the settings of apparent channels seem clear. 
As a result, it is much harder to predict the relationship between the 
amount of money injected into the market and the boosting effect of 
the injection upon the money circulation than the relationship between 
influx fluids at one entrance of hydraulic system and the boosting of 
the circulation of the flow within the system, unless more sophisticated 
work would be carried out to guide the flow of the cash. What monetary 
policy operations can do is to provide a initial boundary condition 
which might favor a higher velocity of money circulation; however, the 
fundamental principle of the constitutive rules of market economy is 
pursuit of interests and exchange of needs which could only indicate an 
economic relativity [3] that every single economic entity in the market 
would place their own benefit above the benefit of the general economy 
and thus does not indicate the best effect of the monetary policy upon 
the whole economy at all. 

As a result, from the physical perspective, we might expect that, 
unless there is some more sophisticated market arrangement, the 
injected money through monetary policy operations might circulate 
only in certain layers in the highly stratified market, without reaching 
the far deep layers that stay far from the circle of interest of those large 
financial entities favored in the monetary policy operations for a long 
time. Of course, due to the diffusive nature of the money movement as 
mentioned earlier, continuous injection of large amount money into 
the market could finally affect the very deep bottom of the economic 
system at a risk of inflation. On the other hand, as the size of the market 
increases, there is a better chance for the injection of a large amount 
of money to boost the money circulation in a large enough range of 
the market without getting into inflation. This is because the rest of 
the market which is not directly affected by the injection could absorb 
the surplus money; therefore, in the end, the injection of the money 
could help boost the whole economy without dragging the market into 

inflation. In this sense, countries with hard currency circulating across 
multiple countries would have the advantage to inject a large amount 
of money but with less risk of getting into inflation.

Conclusion
Money is a fundamental element in the modern economy. For 

most people, what matters most with money as the very basic trading 
medium is its buying power or its market value. However, even though 
the buying power of money drives money to circulate in the market, 
the circulation itself, no matter what type of physical form it takes, 
still follows certain physical (or more precisely metaphysical) laws 
in contrast to the financial meaning of money. Awareness of these 
physical restrictions on the movement of money could help us better 
understand how money circulation could affect the economy and thus 
how the monetary policy would help the economy.

For a philosophical analysis, in this writing I have tried to avoid 
getting into technical details of monetary policy which would be a 
common place for pure economic discussions on the subject. The 
main goal of this writing is to lay out some basics for metaphysical 
analysis upon the physical nature of money circulation which would be 
meaningful for understanding the effect of monetary policy operations. 
Consequently, in this writing, attention has been focused only on one 
subset of the rich forms of monetary policy operations which are of 
clearer initial boundary conditions so that it would be easier for readers 
to comprehend the impact of the metaphysical conditions discussed in 
the writing.  
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