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The Future Has Arrived
 
With the US – and the world – awash in debt and 
its associated challenges, trying to find a way 
out of the predicament has become a priority 
everywhere. For a long time, commentators have 
observed that governments were going to have to 
cope with the debt/deficit issue. Chronic deficits 
are haunting the world’s largest economy and are 
doing significant damage to many other economies 
as well. But politicians in the US have been all too 
willing to put off dealing with it into some vaguely 
defined ‘future’. Unfortunately, the future is here.

The purpose of this paper is to provide a 
mathematical formulation of what exactly the debt 
problem is, which in turn can lead to a way out. 
Without a measurable solution, the bottom line is 
that the US is in a “lifeboat economy” where gains 
for one can only come at the expense of another. 
Both economically and politically, this situation 
is untenable and has already led to political 
fractiousness which will only become worse. 

The failure of modern economics to measure the 
impact of debt on economic activity has taken 
over the life of government finance, and has 
led to massive excesses in government balance 
sheet leverage. It has carried the United States 
(among a number of countries) into a condition 
of severe insolvency, or “scientific bankruptcy” as 
the late founder of our company, Dr. Verne Atrill1, 
preferred to say. The lack of understanding about 
the constraints on the issuance of debt has led yet 
again – for this is a recurring theme throughout 
all of history – to the current condition that much 

of the entire globe unhappily finds itself trying to 
cope with.

This paper2 shall deal with these issues, and in 
particular with the limit to debt issuance and the 
ability of additional debt to generate economic 
activity. In this, I hope to slay two dragons at one 
blow. First, this should go a long way to changing 
the current belief that the way out of the current 
economic morass is through ‘quantitative easing’ 
and/or other debt-on-debt solutions. Second, it 
should help to overcome the reluctance to reduce 
the excessive debt outstanding because of the 
erroneous fear that this might cripple economic 
activity rather than increase it. 

The crucial feature of this paper is the mathematical 
identity of a breakpoint in the spectrum of solvency 
conditions (ratios), at which the productivity of 
additional debt falls to zero, and below it, becomes 
negative. In other words, adding more and more 
debt beyond the breakpoint actually results in 
less economic work being done. This breakpoint 
therefore defines the absolute limit of productive 
leverage of any economic entity, including entire 
countries. Although this has never been defined 
in conventional economics, intuitively we all know 
that such a limit must exist, because if additional 
debt were indeed able to remain productive 
indefinitely, then Zimbabwe would be among the 
richest nations in Africa. (This also leads to a most 
profound issue, which is to identify the optimal 
leverage required to produce maximum economic 
activity.) 

The balance sheet condition of the United States has reached what we at Strategic Analysis 
Corporation (SAC) measure as a “second-order insolvency”. That is the point at which additional 
leverage can no longer generate additional GDP. What is needed is a huge and concerted 
reduction in leverage to jumpstart the growth process, a major paradigm shift in economic 
thinking. Failure to do so is ultimately to concede the position of global economic leadership 
to emerging economies, notably China. In this paper, I have covered the specific aspects 
of Accounting Dynamics, the mathematics of balance sheet solvency, which leads to this 
conclusion. 

The Limits of Debt
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A Different Vision of ‘Economics’

From the outset I should note that the mathematics 
that underlies the analysis that SAC performs, 
which we call Accounting Dynamics, does not 
begin with the subjective view of the world 
of conventional economics, a world which is 
thought to be governed by the principal dynamic 
of people trying to satisfy competing wants with 
scarce means. While we do not refute that the 
decision making process of individuals is part of 
the economic process, we do not believe that it 
is of any use at all to focus on individual human 
behavior as a main building block of any economic 
theory which can ever be construed as a “science”, 
that is, a set of rules that characterizes an activity 
system.

The essence of an economy is twofold. First, the 
function of the economy is to economize – to do 
more economic work with fewer resources. Second, 
in order to do that, a process of exchange must 
develop between and among buyers and sellers 
of goods and services. To become a science, what 
is needed is a mathematics which measures this 
exchange process and determines its effect on the 
balance sheets of those involved in the exchange 
process. The purpose is to measure the ability of 
an entity, (any organization that operates with a 
balance sheet), to continue in business without 
changes in its operational modality. In Part 2 
of this paper, I will show and graph one aspect 
of our mathematics, the ability to make such 
measurements and ascertain what happens should 
the process of debt accumulation reach a set limit.

The way that we approach this is to treat individuals, 
households, firms, and governments, as economic 
entities where exchange takes place. That is, 
“entry” and “exit” events take place between the 
balance sheets. The balance sheet thus records 
the net effect of all transactions between an entity 
and all other balance sheets that deal with it, 
and provides a snapshot, at periodic intervals, of 
the money flow process. It also, by implication, 
measures the impact on all those other balance 
sheets as well. As we will see, this is no trivial 

observation. 

The mathematics of Accounting Dynamics 
provides an important definition and measure of 
what we call ‘solvency’. Conventional measures of 
balance sheet strength are marked by “rules of 
thumb” when they are applied. In contrast, what 
we term the Stability Ratio3 provides precise 
meanings, most notably at certain ratio values. 
The continuum of Stability Ratio values forms 
a solvency spectrum, which makes it a very 
powerful forecasting tool. 

In order to highlight this key point, in the second 
part of the paper I will introduce one element of 
the mathematics of the theory which lies behind 
our analysis, and bring it to the point where we 
discover a ratio value at which a crucial change 
in the solvency state of an entity occurs. It is at 
this breakpoint where additional debt ceases to 
do ‘economic work’. That is, additional debt stops 
generating further economic activity in the form 
of goods and services, and instead only manages 
to generate further increases in debt. We refer 
to this breakpoint as the ‘beginning of scientific 
bankruptcy’, and interpret it as the point at which 
it is better for an entity to sell assets and pay down 
debt rather than remain in whatever business it is 
nominally in. 

In identifying this breakpoint and showing its 
relevance to today, the reader will thereby 
understand and appreciate why the Stability Ratio 
is such a useful measure. In other words, we can 
objectively answer the crucial question; Can an 
entity take on more debt and still add value to the 
total economy? When it does not, it is better off 
to restructure and use the resources tied up in its 
balance sheet elsewhere.

For now, I will simply summarize the mathematics 
into a relationship which shows the productivity 
of debt at each point on the spectrum of Stability 
Ratios, which arises as balance sheets interact with 
one another. While the theory identifies several 
breakpoints which identify different solvency 
states for a company, in this paper, I have only 
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highlighted one breakpoint, 0.2894, because it is 
the start of the condition where the value in the 
production processes of an entity (‘what it does’) 
becomes greater than the value that the entity 
receives in exchange for its product. It is as if 
the entity was attaching dollar bills to its product 
going out the door. 

We term this condition a scientific bankruptcy 
because, whether it is acknowledged or not, 
the economic consequences of bankruptcy hold, 
namely that value is being destroyed by permitting 
the entity as structured to continue. In other 
words, both the entity and the economy as a whole 
are better off if the entity sells assets rather than 
using them for whatever business it is in. This is 
the must sell assets condition. 

While there are other breakpoints that are 
identified by the theory, they are beyond the intent 
and scope of the particular paper. I should add, 
however, that these Stability breakpoints allow us 
to make incisive observations about a company’s 
financial state. The analysis becomes even 
more powerful when the Stability Ratio is in the 
process of violating one of the breakpoints. These 
transitions mark clear changes in the company’s 
solvency state and these changes in state tend to 
result in a change in a company’s behaviour, as 
well as the behaviour of its Trading Connections (its 
suppliers and buyers), in logical and predictable 
ways. As any given entity approaches one of the 
breakpoints, the change in behaviour will always 
tend to have the same general characteristics. 
The forecasting ability of Accounting Dynamics is 
therefore a quantum leap forward for the world of 
economics.

Practical Applications

In examining, for instance, the market for 
securities, including common shares (and even 
currencies), price follows solvency. Declines beyond 
the point of optimal solvency allow us to forecast 
price changes as well. As shown in Figure 1 below, 
declining solvency “squeezes” the difference 

between the value from exchange and the value 
tied up in production. As a result, the price of the 
underlying securities ought to fall as well. When 
we apply solvency analysis to national balance 
sheets, it can provide us with strong insights 
into the direction of the underlying currencies, 
thereby providing us with the confidence to hedge 
potentially weak currencies and thereby avoid 
substantial exchange losses5.

The Solvency Condition of the USA

One of the interesting things that we have 
discovered in our research is that in determining 
the Stability Ratio for an entire country, one can 
substitute its GDP for the numerator and its Total 
Debt for the denominator in that ratio6. For the last 
several years, we have been watching the national 
solvency of the US decline steadily towards that 
“magic” .289 level. Indeed, for some years, our 
broad advice to clients has been to hedge US dollar 
positions (against the Canadian dollar) because of 
the increasing downwards solvency pressure on 
the value of the US dollar.

The unhappy example of Japan, after it reached 

Figure 1: The Productivity of Debt
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.289 in 1996, provided us with a strong set of clues 
from which we could assemble a reasonable set of 
forecasts of events for the US economy. According 
to our solvency framework, the productivity of 
any incremental US debt is now below zero, 
and is therefore pushing the American economy 
downwards, not to mention acting as a drag on 
any other economy that interacts financially with 
the US. Adding more debt at Stability Ratio 
levels below .289 does more damage to the 
economy than it resolves regardless of any 
very short term apparent benefit. Therefore, the 
additional debt the US authorities have been using 
to jump-start the economy can do nothing but 
weigh it down even further. As we have already 
seen in Japan, ballooning debt levels cause the 
private sector to slowly retreat. Evidence of this 
is now being seen clearly in the USA.

Our principal forecast is that the US economy, 
like that of Japan before it, is entirely unlikely 
to achieve growth going forward if debt 
continues to accumulate. Like Japan, which 
tried (and is still trying) to balance downwards 
pressure on the private sector by increasing 
borrowing and spending in the public sector, the 
US will experience almost no GDP growth even as 
the public debt steadily soars. It is noteworthy that 
the debt in the total public sector in Japan climbed 
from 40% of GDP in 1995/6 to over 200% today. 
Yet its GDP has held virtually flat over that period.

Under the circumstances, the US government at all 
levels must cease emulating the Japanese failure 
and act decisively. It must pay down debt and 
massively shrink the government footprint. It 
should not engage in more so-called quantitative 
easing. The resulting crushing burden of debt 
on the US economy, led by massive Federal 
Government overindebtedness, cannot be dealt 
with in any other fashion. 

There is a limit to the debt that any given balance 
sheet can carry, beyond which a financial entity 
cannot continue in business successfully, 
whether that entity is a household, a corporation, 

a government, or a country. We have seen many 
companies break up following their decline to this 
condition, but this is the first time that we have 
followed an entire country attempting to cope with 
it (in real time, as it were).

This is not to say that entities cannot continue 
in business below a second-order insolvency 
condition at .289: they certainly can as long 
as they can obtain accommodation from 
the financial marketplace – one way or the 
other. In the normal course of events, however, 
households and corporations cannot obtain such 
accommodation because they must adhere to the 
banking discipline.

Governments, however, have the unique ability to
force accommodation by simply printing money 
(more debt obligations) or expropriating assets 
if necessary (frequently by excessive taxation). 
Governments, therefore, can “muscle” their way 
into the market long after they have become 
insolvent. Among other problems, it is the insolvent 
condition of government which is the main source
of chronic inflation. We define chronic inflation 
as the decline in the value of the currency, 
and this is accomplished through the issuance of 
debt obligations which the government cannot 
hope to service because there is no ‘economic 
added value’ to the economy following a second-
order insolvency. Like a too-large number of 
global governments, the US government itself has 
actually been in this condition for over 30 years 
and explains why the purchasing power of the US 
dollar, among many others, has been in a long 
term steady decline. It is only since late 2007 
that it has managed to drag the totality of the US 
economy down to the same level.

Once it has been established that debt does 
matter, and that there is a limit to the amount of 
debt that a given balance sheet can take on, then 
the process of healing can begin.
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A Sense of Urgency is Required

The US is, of course, in the best position globally 
to force its way into the financial markets because 
the US dollar remains the world’s key currency. This 
does not, however, mean that others have failed to 
notice that the US is in trouble7. The Productivity 
of Debt Curve involves both the entity and all 
other entities dealing with it. Quantitative Easing 
is subtracting from the global recovery efforts 
of other central banks. Absorbing more global 
capital resources to produce less economic work, 
while taking away from those countries which are 
solvent, is unsustainable for the rest of the world.

Worse, when a single enormous ‘credit’ is in trouble, 
smaller, marginal credits tend to get pushed out 
of global capital markets, finding themselves in 
difficulty sooner than might have been the case 
otherwise. At present, the central bankers who are 
raising their voices can only intuit those effects, as 
they are unable to precisely measure and hence 
articulate them. The mathematics of Accounting 
Dynamics permits new measures that were 
previously unattainable.

I should add two observations to this paper. 
The first follows from examining the figures 
underlying the Productivity of Debt curve. There 
is considerable excess US indebtedness beyond 
what is required for optimal GDP production if the 
US were at the peak of the curve, for instance. The 
very long term relationship between debt and GDP 
is about $1.50:$1.00, corresponding to the peak 
of the Productivity of Debt Curve. This relationship 
held steadily for most of the 20th century until 
1980, when debt relative to US GDP began to rise 
towards the current crisis level. With US GDP at 
the $14+ trillion mark, that would suggest that 
the US only requires about $22 trillion in debt, 
versus the current $54+ trillion. 

If this were resolved, the US would be more 
productive because the dead weight of excess 
debt would be removed. Indeed, there would be 
more than adequate resources for substantial 

growth, not only in the US, but globally as well. 
Although the US need not make the jump to 
optimal solvency in one leap, it is in the nature of 
the costs associated with accumulating debt that 
such an improvement cannot be done from its 
current debt level in a series of micro-steps. Bold 
and decisive moves to rapidly reduce the total 
indebtedness are needed8.
 
What is therefore required is a paradigm shift in 
the way that economists and policy makers look 
at debt today. When there is too much debt, the 
required response is to massively reduce the 
outstanding indebtedness, not try to massively 
increase it, which the US authorities are struggling 
to do at present.

An economy that cannot grow is one that I would 
characterize as a lifeboat economy. There is a 
more or less fixed resource (the GDP), and many 
competing and growing wants. The US is already 
experiencing increasing fractiousness among 
participants as everyone tries to get a bit more, 
while  protecting their existing entitlements. 
Governments are particularly prone to this kind of 
behaviour as they have the power to take what 
they want from the private sector via taxation. 
When the private sector begins to push back in 
earnest, however, the potential for powerful and 
extremely testy confrontations are unleashed. 
With everyone feeling hard done by, and no one 
being able to identify a win-win end game, the 
political sphere finds itself immersed in this titanic 
struggle as well. The current impasse between the 
two mainstream parties, and the emergence of 
a strong third force, demonstrates the zero-sum 
game nature of the US economy today.

I should add that when there is little or no growth, 
there is a natural tendency for corruption to 
increase. Indeed, Transparency International’s 
index of public corruption has listed the U.S. as a 
country with an increasing problem. The nation slid 
from 19th place last year to 22nd. Other countries 
with worsening public corruption are the Czech 
Republic, Greece, Hungary, Italy, Madagascar 
and Niger, all countries with deepening national 
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solvency issues.

At the deeply insolvent end of the spectrum, 
more and more debt simply weighs more heavily 
on the economy, slowly strangling it to death. A 
country such as Zimbabwe epitomized this effect: 
unemployment reached 80% as the rate of inflation 
(money printing/government debt increases) 
reached infinity. Their own ‘final solution’ has 
been to abandon their dollar altogether, effectively 
repudiating all debt through hyper-inflation in a 
move similar to the Weimar Republic about 90 
years ago. There are more than a few people 
today who have articulated those concerns as 
they pertain to the US. Fed Chairman Bernanke’s 
“dollars dumped from helicopters” comment 
from a few years back continues to reverberate, 
particularly with his current dogged determination 
to pursue what is known as quantitative easing in 
the face of general fears and global opposition, all 
of which are fully justified.

As Japan has already proven definitively, when a 
country is in a second-order insolvency condition, 
attempting to regain growth in the GDP through 
debt stimulus only produces a lot of pain for no 
gain. Quantitative Easing Part I has failed to ignite 
a new round of self-sustaining growth and QE 
II will fail as well because when the problem is 
debt, the answer is not more debt. The marginal 
productivity of debt in the United States is now 
less than zero. Therefore we can very confidently 
forecast that no real recover for that country lies 
in the cards.

The solution is a little like taking off an adhesive 
bandage strip: it is best done as quickly as possible. 
As anyone who has gone through a bankruptcy 
knows, the ‘bitter pill’ of selling assets and debt 
reduction provides a massive improvement in 
one’s financial comfort level and subsequent 
growth potential, and will do so for the economy 
not only of the US but also for rest of the world.

Keeping an Eye on the ‘Competition’: 
Where is China Today?

Extending the Productivity of Debt Curve far to 
the right of the peak, we arrive at a point where 
not enough leverage is being employed. A country 
at this end of the spectrum has a cash-in, cash-
out economy not too far removed from a barter 
existence. On this side of the curve, adding 
leverage is both welcome and highly productive in 
terms of speeding up economic activity, that is to 
say, “growth”. This is where China has come from, 
and that country is far from getting even close to 
the point where there is too much debt, let alone 
the optimal amount to maximize total economic 
activity in that country. Forecasts of a “bust” 
following its current “boom” are pessimistic and 
likely to be in error, even if there are cycles within 
a long term advance of that economy. What China 
needs is an improved rule of law, not Party fiat 
and intervention, as well as a sound commercial 
banking system and better corporate governance 
– all of which are in the process of development.

With China still very solvent and likely to be 
a growing force to be reckoned with for a very 
long time, there are strong reasons for a sense 
of urgency in the US to deal with its debt issues. 
Failing to do so will leave the US in a debt morass 
of its own making, overtaken by global events that 
it can no longer afford to control, or even affect.
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Part 2:
The Economics of Solvency

I shall start by introducing Dr. Atrill’s Stability 
Ratio, a simple but key leverage ratio derived 
from balance sheet accounts that is an excellent 
predictor of balance sheet stress. By this, I 
measure how sensitive a company’s internal 
financial system is to external financial stresses. 
I will show why this ratio is better than other, 
‘standard’ leverage ratios, and I will do so by 
determining the limit at which leverage ceases to 
generate economic activity and becomes a drag 
instead.

When the traditional accountant looks at a balance 
sheet to see what is available to take care of the 
total debt, he likes to take into account all of those 
things which can be liquidated to meet the debts, 
and the easiest things to seize are the property, plant 
and equipment. But we are measuring something 
different: we are providing a measure for what the 
accountant terms the ‘Ongoing Concern Principle’. 
A company that must sell off all or part of its plant, 
equipment and inventories to meet its debts will 
violate that principle because, whatever happens 
after that, the potential to generate business will 
have shrunk. In other words, tomorrow will not 
look like today. The Stability Ratio is designed to 
measure the solvency of an entity and its ability to 
continue on in business (do equivalent economic 
work) for the foreseeable future.

The Stability Ratio is the ratio of ‘dynamic 
receivables’ (assets that are readily available to 
meet its obligations), which we symbolize as R, 
to dynamic payables (its total debts), which we 
symbolize as P. Looking at a typical balance sheet, 
R is the total assets of the company (or whatever) 
minus the Net Plant, Equipment and Inventories, 
plus the Accumulated Depreciation. P is the total 
debt of the organization, short and long term. 
Accumulated depreciation is a non-cash deduction 
from the plant and equipment which permits a 
recovery of taxes which otherwise would be a 
payable (a debt). Hence, it is added back into the 

R in the ratio. 

The Stability Ratio is the net result of all of the 
routine transactions that go on in the life of a 
company/entity, and are periodically sampled and 
summed up in the balance sheet. We find that for  
most entities, the Stability Ratio tends not to 
change a great deal from quarter to quarter or 
even from year to year. It is the result of the money 
Entry and Exit events that occur, and their relative 
stability suggests that organizations tend towards 
a modality in their operations that remains fairly 
constant. How the Entry and Exit events are tied 
together and related is the key to understanding 
how all economies actually work.

Defining The Exchange Conditions

I must begin by observing that every economic 
Entity has a process within it that ties together its 
Entry and Exit Events. The easiest way to think 
of this is the case of a company which seeks to 
turn service inputs (labor, raw materials etc.) into 
a product. At the same time as this is happening 
there is the process of turning receivables into 
payments. These two processes within the 
company run opposite to each other as shown in 
Figure 2.

Figure 2: Entity Process
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In order to determine the fundamental relationship 
between Entry and Exit Events, we can ask the 
question, “If the Entry Events of an Entity 
were cut off right today [that is, if no more 
materials came to the plant and all the 
labour ceased to work], what would happen 
to its Exit Events [the product going out the 
shipping doors and the sales receipts which 
flow from that]?”. Would all Exit Events stop 
abruptly because Entry Events have ceased? 
Well, certainly not immediately! When Entities 
experience a “cash crunch” they try to conserve 
cash, typically by reducing or extending their 
payables, paying only those bills that must be 
paid and putting off the rest. In other words, what 
we observe is that the Exit Events, sales and the 
receipts there from, start to diminish. Similarly, 
if Exit Events (sales and receipts) were to cease, 
Entry Events would start to diminish, as inventories 
cannot accumulate indefinitely.10

 
In order to formalize this relationship between 
Entry and Exit Events we begin by abbreviating:

a = Exit Events
b = Entry Events

The next step is to represent mathematically how 
these two Events diminish in relation to each 
other. To do this we use the following logarithmic 
expressions:
 

logab = diminishing level of Entry Events
            due to arrested Exit Events

logba = diminishing level of Exit Events due
             to arrested Entry Events

Let us consider the first logarithmic expression. The 
effect of reducing Entry Events is equivalent to an 
Exit Event. For example, the payment of bills has 
the same effect on bank balances as postponing 
the collection of money from receivables. We 
represent this relation mathematically in terms 
of the logarithmic expression logab, which means 
that the decrease of Entry Events b is related to 
the arresting of Exit Events a by a power law. 

In Figure 1, Process 1 shows service inputs being
turned into product. As just stated, we are not 
concerned with the technical details of how this 
is done. However, we realize that Product cannot 
appear or Exit from the Entity if there are no 
service inputs (labour, materials and so on). 
Likewise, Payment cannot occur without Receipt 
Events. The tie between Entry and Exit Events is 
therefore a fundamental economic reality that all 
entities must respect in order to remain functional.

The complete process for an established entity can 
be described as turning inputs into product (Product 
Transformation - Fig. 1), exchanging (‘selling’) 
this product for a receipt, and processing those 
receipts into payment (Money Transformation - 
Process 2 in Fig. 1). The process then begins anew 
as that money is then exchanged for new inputs, 
in an endless cycle. 

From this point of view of the Entity Process, Exit 
and Entry Events therefore happen at both “ends” 
of the Entity through the process of Exchange. 
At one end of the Entity, we have payments (Exit 
Events) exchanged for Service Inputs (Entry 
Events). At the other end we have product (Exit 
Events) exchanged for Receipts (Entry Events).

The goal of the theory of Accounting Dynamics is 
to determine how much financial stress can be 
put upon the relationship between Entry and Exit 
Events and to measure this stress in an objective 
manner. Through this, we bring an engineering 
approach to the management of balance sheets. 

The first step is to determine how this process 
can be represented. One’s first reaction may be 
to construct a technical relationship such as a 
‘production function’ that turns input into output 
or receipts into payment. These types of technical 
relations however, are specific to each Entity and 
degenerate into trying to “estimate”, if possible, 
the proper form of the function. Rather than 
pursuing this route, we search for a general 
relationship that applies to all companies and is 
based upon what we observe as a fundamental 
characteristic of Entity Activity.
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Recall the definition of the logarithm: If logab = 
x, then b = ax (x is the diminished level of Entry 
Events due to ceased Exit Events). In words, Entry 
Events are diminished in proportion to diminished 
Exit Events raised to a power.

Likewise, the collection of receivables (i.e. Entry 
Events b) has the same effect on the bank 
balance as the postponement of payments, 
which is represented by our second logarithmic 
expression, the diminished level of Exit Events, 
logba. Mathematically, as above, if logba = y, then 
a = by (y is the diminished level of Exit Events due 
to ceased Entry Events).

The question we now have to answer is what 
determines the powers x and y which represent 
the diminished levels of Entry or Exit Events due to 
arrested Exit or Entry Events, respectively. 

Let us examine the first expression, logab = x, or,
as stated above, equivalently from the definition of 
the logarithm, b = ax. Entry Events b are diminished 
proportionally if Exit Events a cease. This reduction 
of Entry Events in turn (cf. Figure 2) leads to a 
further reduction or arresting of Exit Events and 
so forth. If a company stops paying its bills (Exit 
Events), its suppliers will reduce their shipment of 
raw materials (Entry Events). This in turn leads to 
the reduction of production (Exit Events), which 
results in a reduction of sales (Entry Events). We 
therefore postulate that Exit Events a are related 
to logab, which is the reduction of Entry Events b 
due to ceased Exit Events. In turn b is related to 
logba. More precisely9,

a is proportional to logab
b is proportional to logba

This means that there exists a “feedback loop” 
between Entry and Exit Events. Our task is now to 
determine the precise relation of the feedback, or
mathematically speaking, the proportionality 
factor.

We cannot simply equate b to logba and a to logab, 
since this would imply that all companies’ Entry 

and Exit Activities are related in precisely the same 
way. What is implied, however, is that the nature 
of the relationship between these Activities is the 
same for all companies. The precise form of the 
relationship between the decrease of Exit Events 
due to the arrest of Entry Events (or vice versa) 
will differ among Entities. Clearly, the financial 
condition or “solvency” of each Entity will affect 
this relationship. That is, solvent companies have 
the ability to pay their creditors quickly and less 
solvent or insolvent companies will pay at slower 
and slower rates.

We must therefore create a measure to capture 
the financial condition of the company that is 
relevant to the Entity Process described in Figure 
2. However, we cannot measure every transaction 
of a company since it would make the analysis 
burdensome and of no practical use. Rather 
than studying individual transactions, we create 
surrogate measures that capture these Events. 
The obvious database for our measures is the 
Entity’s balance sheet since it captures the net 
effects of all the Entity’s transactions.
 
Referring to Figure 2, there are service inputs being 
turned into product, along with the mirror image 
of turning receipts into payment. We therefore 
want to capture in our measures the Entry and 
Exit activities that are associated with the creation 
of product and the payment of service inputs.

When constructing our surrogate money measure 
of Entry Events we realize that not all Entry Events 
are turned into product. In particular, some go into 
inventories and supplies, while some go into plant
and equipment. At the same time, however, we 
also realize that some of the plant and equipment
is ‘consumed’ as depreciation during the 
production of the product. Our surrogate measure, 
‘R’, noted above, is constructed to capture these 
observations. (Money) Entry Events are: Total 
Assets plus Accumulated Depreciation, minus 
Net Plant and Equipment, minus inventory 
and supplies.

To capture the effects of Exit Events we turn to 
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the “other side” of the balance sheet. We remove 
the net worth of the company from this side of the 
balance sheet, since it reflects what the company 
has retained from its operations. What is left 
therefore is the Total Liabilities of the company 
which become the surrogate measure of Exit 
Events and which we symbolize by the letter ‘P’.
 
The two surrogate measures, R and P, represent 
the accumulated effects of Entry and Exit Events 
over the company’s lifetime as of the balance 
sheet date. The Stability Ratio is the ratio R/P 
and captures the company’s condition with respect 
to what it has built up in terms of Entry Events 
relative to Exit Events.
 
By linking balance sheets together over time, we 
can see the evolution of the company in terms of 
how it operates (the modality of the Stability Ratio) 
and the options that that modality presents. In 
doing so, we elevate the balance sheet from being a 
“snapshot” of a company’s financial condition (the 
standard interpretation) to a dynamic document 
that “tracks” a company’s financial and operational 
footpaths. 

I can now return to the postulate that a is 
proportional to logab, and b is proportional to 
logba. The Stability Ratio is the proportionality 
factor that we seek:

Equation (1) means that Exit Events a decrease 
further after Entry Events have decreased due 
to ceased Exit Events b (mathematically given 
by logba), where the strength of the reduction 
depends on the company’s Stability, and similarly 
for equation (2) with the roles of Entry and Exit 
Events exchanged. A company with a strong 
Stability Ratio can withstand temporary stresses 
due to arrested Entry and Exit Events better, 
because it has more Operational Assets than 

Operational Liabilities.

At this point one may inquire why we would use 
the Stability Ratio in both cases and not the 
inverse, P/R, for one of the relationships as the 
two appear to be of opposite direction. The reason 
we use the Stability Ratio in both cases is that 
the structure of the Entity in both cases remains 
the same, whether we are looking at Exit Events 
in terms of the diminished level of Entry Events 
due to (other) arrested Exit Events (encoded in 
the logarithm), or Entry Events in terms of the 
diminished level of Exit Events due to arrested 
Entry Events. Therefore the Stability Ratio is used 
in both cases. 

Embodied in this assertion is the notion that there 
is no unique direction to production. In this sense 
we do not distinguish between service inputs and 
output or product, since each can be viewed as 
playing either role. It is just as correct to say that 
an Entity is in the business of paying labor, buying 
supplies, etc., as it is to say it is in the business of 
selling cell phones and collecting payments. When 
unions and governments talk of “job creation”, for 
example, they are in fact looking at a company in 
this way.

In Figure 3, we reproduce the Entity Process 
of Figure 2 along with the mathematical 
relationships between Entity activities and their 
associateddiminished levels that we have derived 
above.

To graph equations (1) and (2) we must re-write 
them such that all as or bs occur only on one 
side of the equalities instead of on both sides. 
We abbreviate R/P to be equal to ω, that is, (1) 
becomes a = ω logba. We then divide by ω and 
obtain a/ω = logba. We transform (2) in a similar 
manner. Using the definition of the logarithm (on 
page 2), we can now rewrite equations (1) and (2) 
in a power-law or exponential form:

(1)

(2)

a =           x logab(   )R
P

b =           x logba(   )R
P

b = a (   )a
ω

a = b (   )b
ω

(3)

(4)
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In words, as already stated above, Entry and Exit
Events are related to each other by a power 
law, and we have established that the power is 
determined by the Stability Ratio, R/P = ω, which 
is the ratio of Total Assets R to Total Liabilities P.

Equations (1) and (2) (or their rearranged, 
exponential forms (3) and (4)) are referred to as 
the E-Conditions in Accounting Dynamics. They 
are the structural equations that represent the 
fundamental nature of Entity activity with respect 
to Entry and Exit Events.  

Figure 4 graphs the E-Conditions for values of the
Stability of 1.7, 1, and 0.5. Note that as the Stability 
Ratio falls in value, the arc lengths become longer.

The horizontal branches of the E-Conditions in 
Figure 3 represent the process associated with Entry 
Events (b = a(a/ω)), while the vertical branches 
represent the process associated with Exit Events 
(a = (a = b(b/ω)). From Figure 1, we know that 
Entry and Exit Events happen at both ends of the 
Entity where exchange takes place. Whether we 
are referring to service inputs being exchanged for 
payment or product being exchanged for receipts, 
both exchanges are represented identically by 
the E-Conditions. The graph of the E-Conditions 

therefore applies equally to both exchanges.

In describing the events for the remainder of this 
paper, we will do so in terms of product being 
exchanged for receipts.

From Figure 4 we can read off a number of 
properties of the E-Conditions:

1The points where the horizontal and 
vertical branches intersect are the points 
where both equations are simultaneously 
true, that is, where Exit and Entry Events 
are equal and the equations (3) and (4) are 
mutually consistent. 

2The arc lengths of the branches become 
longer, approaching 3.0 as the Stability 
approaches zero. The arc lengths become 
shorter and approach 1.0 as the Stability 
tends towards infinity.

Figure 3: Entity Process
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Figure 4: E-Conditions
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The production and collection processes, as stated 
by the E-Conditions, and the product and payment 
that appear at the end of these processes at a = 
b = 1, is, of course, an abstract representation of 
the Entity. This means that Entry and Exit Events 
are not measured in terms of some actual currency 
(e.g. dollars, Euros, or Yen), but in abstract units. 
The abstract product obtained from the production 
process is defined as a unit delivery of output 
which is exchanged for the abstract payment 
defined as a unit collection of receipts. These 
abstract units of product and payment which define 
for us exchange, act as our numeraire, that 
is, as a measure of the worth of different goods 
and services relative to one another. Instead of 
specifying the value of our abstract product and 
payment in some definite currency, they always 
appear in units, that is, a and b assume a value of 
1 at the end of the production process. Given this 
built-in numeraire, we do not have to depend 
on a subjective theory of value. We simply 
have product and payment appearing in units, the 
unit itself being a measure of activity.

Defining The Market Conditions
(Market-Exchange Events, between balance sheets)

The E-Conditions derived above describe Entry 
and Exit Events as seen from the perspective of 
the Entity. Let us now look at these events and 
the associated E-Conditions from a different 
perspective, namely those who are outside the 
Entity, that is to say “the market” for the entity’s 
goods or services. 

The E-Conditions represent the productive 
processes that occur within each Entity. In their 
logarithmic forms, equations (1) and (2), these 
processes are interpreted as the arresting of 
one type of Event that causes the other type of 
Event to diminish. In other words, one type of 
Event restrains the other. In their rearranged, 
exponential forms given by Equations (3) and 
(4) however, no such restraint exists. Just as the 
logarithmic form of the E-Conditions has economic 
meaning, so, too, does the exponential form.

3All branches, irrespective of the value of the 
Stability Ratio, pass through and intersect 
at the point where a = b = 1.

The fact that the point a = b = 1 is special, in a 
sense that we will define below, can also be seen 
mathematically by examining equations (3) and 
(4). If we place the values a = b = 1 into equation 
(3) or (4), we obtain 1 = 1(1/ω). This equality is true 
for any value of the Stability ω, because 1 raised 
to any power always remains 1. So the point 
where a = b = 1 represents a special circumstance 
in Accounting Dynamics because regardless of the 
value of the Stability, the E-Condition arcs always 
pass through that point.

We interpret this in our economics as the production 
process (the Entity Process as represented by the 
E-Conditions) being associated with something 
that rises to a “unit”, but does not go beyond 
it. In other words, the point a = b = 1 signifies 
the end of the production process. The end of 
the production process is marked by another 
occurrence, however, and that is the appearance 
of product. The coordinate a = b = 1 is therefore 
the point where the production process ends and 
product itself appears.

Remember, however, that there are two processes 
within the Entity, production and exchange. The 
point a = b = 1 is also the end of the second 
process that is within the Entity. That process is 
the collection of receipts for payments. At a = b 
= 1 therefore, we are at the end of our collection 
process. At the end of our collection process is, of 
course, payment.

Therefore at a = b = 1 three things occur: 
(1) Exit Events equal Entry Events (a = b), 
(2) the production and collection processes are 
complete, 
(3) product and payment appear. 

Given these three occurrences that take place, the 
point a = b = 1 defines for us the point of exchange 
(sale).
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To properly interpret the exponential forms of the 
EConditions, we must consider them in the way 
they were derived. Since the exponential forms 
arise from rewriting the logarithms in terms of 
powers, which is the inverse operation of taking 
logarithms, we have a sense that equations (3) and 
(4) must represent something that is opposite to 
what the logarithmic forms (1) and (2) represent. 
Since the logarithmic forms represent a process 
that is restrained, the exponential forms must 
represent something that is not restrained.

All transactions of the Entity with its buyers and 
suppliers (the “market”) are recorded in one set of 
accounting records, that of the Entity itself. All of
these Events, as we have seen above, restrain 
each other within that single set of accounts. 
The Events of the Entity’s buyers and suppliers, 
however, are contained in many sets of books. The 
buyers’ account with the Entity does not restrain 
the suppliers’ accounts just as the account of 
one supplier to the Entity does not restrain the 
accounts of other suppliers to the Entity and so on. 
Therefore, if we examine the purchase and sales 
Events for an Entity from the perspectives of all 
other companies involved, these companies do 
not encounter the same set of restraints as the 
Entity under consideration. The accounts of the 
buyers and sellers, are “opposite” in character to 
those of the Entity since what is entered on the 
debit side of the Entity’s account is entered on the 
credit side of its suppliers or buyers and vice versa.

However, all of the various accounts that are 
involved in exchanges with the Entity, and which 
are held by all its buyers and suppliers, can be 
imagined as defining a single Trading Entity. 
That Trading Entity is characterized by the fact 
that buying and selling Events do not restrain 
each other as in the case of the Entity itself. Given 
this concept of a Trading Entity, aa (for the sake of 
simplicity, from now on we set the Stability Ratio, 
ω, as equal to 1.0 unless stated otherwise) refers 
to the Entry Events of the Trading Entity that are 
the Exit Events a of the Entity. In other words, the 
mathematical expression aa summarizes the Entry 
Events of all the companies that do business with 

the Entity, which is given by all the net Exit Events 
of the Entity. Likewise, bb refers to the Exit Events 
of the Trading Entity that correspond to the Entry 
Events b of the Entity. That is, the exponential 
forms aa and bb refer to the Events a and b of the 
Entity as seen from the perspective of the Trading 
Entity.
 
The following table summarizes the relations 
between Exit and Entry accounts for the Entity and 
its Trading Entity:

                            Entry Events   Exit Events
Entity                         b                                a
Trading Entity            aa                      bb

The exponential forms of the E-Conditions therefore 
represent how “exchange” manifests itself in the 
Trading Entity. This exchange is, however, given by 
the final record in the books. Striking a “Bargain” 
or making a “market” are not recorded, but simply 
the Entry or Exit Events for the Entity on one side 
of the books and for the Trading Entity on the other 
side of the books.

When exchange takes place, it can be described as 
“something” that disappears from one side of the 
exchange and appears on the other. In the same 
way, “something that equals it” also disappears 
from the second side of the exchange and appears 
on the first side. This description of exchange 
gives us our exchange relation. That is, when Exit 
Events a disappear from the Entity, they appear as 
aa in its Trading Entity. The disappearance of a is 
represented by a approaching zero, and through 
exchange it appears in the Trading Entity as aa, 
which approaches 1. This is consistent with the 
notion that product and payment appear in units, 
as noted before in the EConditions. Similarly, as 
Entry Events b of the Entity disappear, and Exit 
Events bb of the Trading Entity approach 1, that is, 
the Entry Events are backed up into the Trading 
Entity. The exchange relations can therefore be 
expressed as:

aa - a = 1                        (5)

bb - b = 1                        (6)
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In words, equation (5) means that the Entity 
makes a payment or delivers product to another 
company, encoded by the term (-a), where the 
minus sign signifies the outflow of payment or 
product. This payment or product is recorded as 
an Entry Event by another company, as aa. The 
fact that this exchange always appears in units (a 
company does not deliver half a product) means 
that on the right hand side we have the unit 1.

Equations (5) and (6) tell us that exchange drains 
the Entity of the unit Exit and Entry Event, that 
is a and b are reduced from 1.00 to zero as they 
appear in the Trading Entity as aa and bb. Given 
that a and b for the Entity have been reduced to 
zero, does this mean that Entity Activity comes to 
an end? That would be the case only if the Entity 
itself then disappeared. As stated earlier, there is 
a feedback loop within the Entity Activity which 
manifests itself by the resumption of Activities. We 
must go one step further and recognize therefore 
that as Exit and Entry Events tend to fall towards 
zero, they start up again since economic activity in 
general does not cease when one particular aspect 
of economic activity is finished (for example, the 
completed production and sale of one car does 
not mean the end of the whole car manufacturing 
process). The aforementioned feedback loop as 
seen from the perspective of the entire Trading 
Entity can now be described as a feedback between 
Entry and Exit Events of the Entity b and a and the 
Entry and Exit Events of the Entity’s surroundings 
aa and bb, the Trading Entity. The question that 
remains to be answered is thus what the nature of 
this type of feedback is.

We know that the Entity’s Exit Events a act as the
Trading Entity’s Entry Events aa. Therefore, if a 
increases, so does aa. From this we postulate 
that the replenishment of aa as a result of the 
replenishment of a as seen from the perspective 
of the entire Trading Entity has the mathematical 
form      and similarly, that the replenishment of 
bb as a result of the replenishment of b has the 
mathematical form       . Furthermore, by extend-
ing our exchange relation in equations (5) and (6) 
and applying it to        and        and the exponential 

forms aa and bb in precisely the same way that the 
exponential forms aa and bb relate to a and b in 
equations (5) and (6), we obtain:

Equations (5) and (6) gave us the exchange 
relation as exchange takes place and reduces the 
Events to zero. Given that the Events start up 
again, that is we assume that the company does 
not disappear right after selling its product but 
goes right back to doing the same thing over and 
over again, equations (7) and (8) describe a more 
complete exchange relation where the production 
and exchange Events are continually replenished.

Again, in order to be able to graph and study the 
equations (7) and (8) we must rewrite them such
that a and b appear only on one side of the equality, 
just like the E-Conditions (1) and (2) were rewritten 
as (3) and (4). We start this rearrangement with 
(3) and (4), b = a(a/ω) and a = b(b/ω), then raise 
these two equation to the power ω, which gives us 
bω = a(a/ ω)ω or bω = aa, and likewise aω = bb. Using 
these equalities for aa and bb by substituting bω for 
aa and aω for bb in (7) and (8), we find:

Now, let us look at the fi rst expression. We bring 
bω  to the right-hand-side, obtaining  ωab = 1 + bω . 
Raising both sides by the power 1/bω, using 

(    ωab  )bω
1

= a and performing an analogous 
rearrangement for the second expression, we 
arrive at the final forms:

(9)

(10)

a = (1 + bω)
1

bω

b = (1 + aω)

1
aω

aaa      - aa = 1

bbb      - bb = 1

(7)

(8)

                       - bω = 1
                       - aω = 1ωba

ωab

aaa

aaa bbb

bbb



16

Expressions (9) and (10) are called the M-Conditions 
and represent the exchange relation in the market 
with Activity replenishment from the point of 
view of the entire Trading Entity. The M-Conditions 
thus summarize the feedback between Entry and 
Exit Events of the Entity and the Entry and Exit 
Events of its surrounding Trading Entity, with the 
strength of the feedback again encoded by the 
Stability Ratio, ω.

Figure 5 graphs the M-Conditions for Stability 
values of 0.5, 1, and 1.7.

a
3.01.0

0.0

3.0

2.0

1.0

b

2.0

Figure 5: M-Conditions

As before, we can read off a number of properties of 
the M-Conditions from Figure 5. The most relevant 
for our purposes here is that the horizontal and 
the vertical branches intersect along the diagonal 
between the points a = b = 1 and a = b = 2. The 
precise intersection point depends on the value of 
the Stability Ratio of the entity and approaches a 
= b = 2 as ω falls to zero and approaches a = b = 1 
as ω tends towards infinity.

The Value of the Process of 
Production

The E-Conditions describe for us the process 
of production and product appears at the point 
a = b = 1. We have noted above that this is an 
“abstract product” in abstract units, which are 
defined by the fact that the abstract product 
appears simultaneously with the abstract unit of 
payment. Thus the end of product and payment 
production processes define for us a measure (or 
numeraire) by which we can value the processes 
themselves instead of using any specific currency.

The process of production for Entry Events, 
represented by the horizontal branches in Figure 
4, begins at a = 0, b = 1 and ends at a = b = 1. 
Conversely, for Exit Events, which are represented 
by the vertical branches, the production process 
begins at a = 1, b = 0 and ends at a = b = 1. 

The arc length of a vertical branch in Figure 
4 between the points a = 1, b = 0 and a = b = 1 
represents the value of the process needed to 
produce one unit of product (that is, one unit of 
Exit Event b), using the aforementioned intrinsic 
measure of value.

Likewise, the value of the process needed to 
collect payment is the arc length of a horizontal 
branchbetween the points a = 0, b = 1 and a = b 
= 1. It is measured per unit of payment. The fact 
that the length of the two arcs are equal for a 
given value of the Stability ω indicates that the 
value of the processes are equal at the point of 
exchange a = b = 1. The value of the process of 
production, whether it be for Entry or Exit Events, 
is therefore the length of the arc.

Going back to the E-Conditions, the arc length 
depends on the value of the Stability Ratio (see 
Figure 3). As the Stability Ratio falls, the arcs bow 
out more and more, and the arc length increases, 
which means that the value of the production 
process increases. This is because a decrease in 
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is a = b = 1. This means that the exchange value 
as measured by the straight line from one of the 
axes to the intersection point is equal to 1.0. The 
production value as measured by the arc length in 
Figure 4 also becomes 1.0 when the Stability Ratio 
approaches infinity. Given that a low Stability Ratio 
is tantamount to a deepening of capital for the 
Entity, a Stability Ratio of infinity implies that the 
Entity has no capital. An Entity with no capital cannot 
have a process of production, and the process 
of production disappears, effectively becoming 
a non-process of production, mathematically 
signified by a production value of 1.0. In Figure 4 
graphically, as the Stability goes towards infinity, 
the arcs curve out less and less, and are deformed 
into straight lines lying directly on the coordinate 
axes when the Stability is infinity.

The Exchange Value also collapses when the 
Stability Ratio tends to infinity. With no process 
of production, there is no value added from the 
nonproduction process. This means that at the 
limit when the Stability becomes infinity, Entry 
Activities are exactly equal to Exit Activities as 
they enter and exit unchanged, and the exchange 
value is 1.0.

Both exchange and production values are equal to 
each other and to 1.0, as measured by the above
defined geometric lengths, when the Stability 
tends to infinity. This fact demonstrates that these 
geometric lengths are reasonable measures for 
production value and exchange value.

Figure 6 combines Figures 4 and 5 and graphs both 
E- and M-Conditions for values of the Stability of 
0.5, 1, and 1.7.

the Stability Ratio is equivalent to a deepening of 
capital, that is, plant equipment and inventories 
and other liabilities increase relative to total 
assets. This increase in liabilities and decrease 
of assets leads to a higher effective cost of the 
production process, graphically represented by an 
increase in the arc lengths in Figure 4.

Exchange Value: The Value of the 
Product

The M-Conditions, on the other hand, describe for
us the exchange between the Entity and its Trading 
Entity. The solution to the M-Conditions which are 
given by the points where the two branches of the 
M-Conditions in Figure 5 intersect, always occur on 
the diagonal between the points a = b = 1 and a = b 
= 2. As mentioned above, the precise intersection 
point depends on the value of the Stability Ratio 
and approaches a = b = 2 as ω (the Stability Ratio) 
falls to zero and approaches a = b = 1 as ω tends 
towards infinity. A Stability Ratio of infinity means 
that total liabilities P are 0.

The precise location of this intersection point, as 
it depends on the Stability Ratio, is central to our 
valuation objective. The length of a straight line 
from one of the coordinate axes to the intersection 
point defines another important measure of value. 
(Since the intersection points lie on the diagonal, 
the lengths from either axis to the intersection 
point are equal). Just as in the previous section, 
where the arc length in Figure 4 represented the 
value of the production process, here the length 
of the straight line from the coordinate axis to the 
point where the M-Conditions intersect in Figure 
5 measures the value of the product as viewed 
from the entire exchange process. This measure is 
again given in units of product.

To help convince ourselves that these lengths are
reasonable measures for the valuation of production 
and exchange, let us consider an extreme case. 
When the Stability Ratio goes towards infinity, the 
intersection point of the M-Conditions in Figure 5 
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Figure 6: E and M-Conditions

What Is ‘Insolvency’?

As the Stability Ratio falls from infinity and capital 
formation begins, the Entity develops a process 
of production. This is reflected in the E-Conditions 
as they begin to bow out to form arcs (showing 
that an actual ‘business’ forms, with entry and exit 
events) and their length increases from 1.0. At 
the same time, the point where the M-Conditions 
intersect moves up along the diagonal towards the 
point a = b = 2. As this happens, the exchange value 
becomes greater than 1.0 as well (value could be 
said to be added to the economy). Subtracting the 
Production Value from the Exchange Value, we will 
find that the exchange value will be greater than 
the production value for all Stability Ratios greater 
than 0.289… Graphically (Figure 6), the length of 
the line from the M-Condition intersection point 
to the axis is greater than the arc length of the 
horizontal and vertical E-Condition branches. 
However, at Stability Ratios lower than 0.289… 
when capital deepens, the value of the production 
process is greater than the value of the product in 
exchange. [Note that at a Stability Ratio of .289, 
the inverse way of looking at this ratio is that there 
is $3.50 of debt outstanding, P, per dollar of R.]

In other words, at a Stability Ratio greater than 
0.289 the company could be said to “make a 
profit”, and at a Stability Ratio of less than 0.289 
the company “loses money”. Thus there is a critical 
breakpoint at a Stability Ratio of 0.289 indicating 
a change in the company’s solvency state. In 
order to increase its ‘profitable’ business activities 
at this point, the company has to increase its 
Stability Ratio again. One way that businesses 
which become insolvent, as defined, do this is by 
selling assets and paying down its liabilities (debt) 
to the level, that is, its Stability Ratio, where the 
company can meet the servicing requirements of 
its liabilities once again.

Below (Figure 1) we plot the difference between 
the exchange value and the production value for 
Stability Ratios between 0 and 3. Note that if we 
extend the curve into the hyper-solvent end of the 
spectrum, the curve becomes asymptotic to the 
X-axis at the zero mark. Since we are measuring 
the productivity of debt, when there is no debt 
at all, there is a zero productivity associated with 
debt. On the other hand, since the curve rises from 
a ‘pure-equity’ condition, the curve also shows 
that to achieve maximum productivity of total 
capital employed, debt is absolutely necessary, 
not a necessary evil. 

Figure 7: Exchange Value Minus 
Production Value
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Implications

The Stability Ratio is a deceptively simple ratio 
derived from balance sheet accounts. It is 
calculated by taking Total Assets plus Accumulated 
Depreciation, minus Net Plant, Equipment and 
Inventories and dividing this by Total Liabilities. 
The strength of the Stability Ratio comes from the 
underlying theory from which it is constructed. 
This theory focuses on the activity of a company 
(entity) in terms of Entry and Exit Events. This 
framework is extended to include the company’s 
surrounding Trading Entity, which is the amalgam 
of all the individual companies (entities) which 
do business with that company itself. There is a 
feedback between these Entry and Exit processes, 
both from the perspective of the company and the 
Trading Entity. The Stability Ratio encodes and 
embodies the strength of this feedback.

While the theory in its totality identifies several 
breakpoints which identify different solvency 
states for a company, in this paper. I have only 
highlighted one breakpoint, 0.289, because 
it is the start of the condition where the value 
in production has become greater than the 
value in exchange. It is as if the entity was 
attaching dollar bills to its product going out the 
door. Dr. Atrill termed this condition a “scientific 
bankruptcy” because, whether it is acknowledged 
or not, the economic consequences of bankruptcy 
hold, namely that value is being destroyed by 
permitting the entity as structured to continue. In 
other words, the company is better off selling its 
assets than using them for whatever business it is 
in. This is the “must sell assets” condition.

The other breakpoints that are identified by the 
theory are as useful as 0.289, but are beyond the
intent and scope of the particular paper. I should 
add, however, that these Stability breakpoints 
allow us to make incisive observations of a 
company’s financial state. The analysis becomes 
even more powerful when the Stability Ratio is in 
the process of violating one of the breakpoints. 
These transitions mark clear changes in the 

company’s solvency state and these changes in 
state tend to result in a change in a company’s 
behaviour, as well as the behaviour of its Trading 
Connections, in logical and predictable ways. 
As any given entity approaches one of the 
breakpoints, the change in behaviour will always 
tend to have the same general characteristics. 
The forecasting ability of Accounting Dynamics is 
therefore a quantum leap forward for the world of 
economics. minus the Net Plant, Equipment and 
Inventories, plus the Accumulated Depreciation. 
P is the total debt of the organization, short and 
long term. Accumulated depreciation is a non-cash 
deduction from the plant and equipment which 
permits a recovery of taxes which otherwise would 
be a payable (a debt). Hence, it is added back into 
the R in the ratio. 

The Stability Ratio is the net result of all of the 
routine transactions that go on in the life of a 
company/entity, and are periodically sampled and 
summed up in the balance sheet. We find that for  
most entities, the Stability Ratio tends not to 
change a great deal from quarter to quarter or 
even from year to year. It is the result of the money 
Entry and Exit events that occur, and their relative 
stability suggests that organizations tend towards 
a modality in their operations that remains fairly 
constant. How the Entry and Exit events are tied 
together and related is the key to understanding 
how all economies actually work.
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Endnotes

1 See How ALL Economies Work, Dimensionless Science Publications, 1979 and The Freedom Mani-
festo, Dimensionless Science Publications, 1981.

2 A briefer version of this paper was originally published in the Canadian Treasurer magazine under the ti-
tle, Why The Operational Activity Ratio Is So Powerful (Spring, 1993). The “Operational Activity Ratio” was 
subsequently renamed the Solvency Ratio, before undergoing its final name change to the Stability Ra-
tio.  While the term Solvency Ratio is a better descriptor, declaring any entity ‘insolvent’, mathematically or 
otherwise, is fraught with legal complications that are best avoided. The aforementioned paper was based 
on the mathematics discovered and developed by the late Verne H. Atrill, PhD and was a clarification of 
some of his writings. Herein, I have not so much tried to expand on the original intent of the paper as I have 
recognized that we missed a key point when we wrote it. Without articulating it at the time, we had identi-
fied what I would prefer to call the “Productivity of Debt”. This discovery is central to the ability of Dr. 
Atrill’s mathematics to dismiss a number of reigning errors in the field of economics, the Miller/Modigliani 
Theorem being singled out herein because of the mischief that it has managed to cause.

3 We would have preferred to use the term “Solvency Ratio”, but have encountered the reality that to ob-
serve a company to be “insolvent” - as seen from our mathematical perspective - is to use a much more 
loaded word than simply referring to it as having a “weak Stability Ratio”. A company, indeed any entity, 
knows when its balance sheet is weak, but will sue if it is accused of being insolvent, even with the qualifier, 
“scientific insolvency”.

4  For those who are interested, the value .289… happens to precisely coincide with Wein’s Constant of 
Radiation in the world of the physical sciences. This is the point at which an atomic structure “kicks off” a 
particle from its nucleus in order to stabilize itself (producing the characteristic ‘click’ on a Geiger Counter). 
It should be noted that within the broader framework of Accounting Dynamics, other breakpoints from the 
realm of physics are also found to be at work.

5 One of the Board members of Strategic Analysis Corporation did his PhD thesis on currency forecasting us-
ing the Stability Ratio as the basis of his calculations, with quite remarkable forecasting results.

6 Evidence that this is a correct assumption comes from examining the GDP/Debt Ratio for the US for the 
past century. I have found, as have others more recently, notably Kenneth Rogoff, that for most of that time, 
the GDP/Debt Ratio hovered close to .689 or about $1.45-$1.50 of debt per dollar of GDP, versus the $3.50 
of debt per dollar of GDP today. The inverse of $3.50 is, of course, .289. Due to the specific focus of this pa-
per, I have not expanded it to include a construct known as the Atrill Solvency Curve and the mathematics 
that lies behind it. However, if we plot the Stability Ratio against what we measure as the intrinsic cost of 
capital, total R+P (economic activity) is at a maximum at .689. Furthermore, its inverse shows that the cost 
of capital is minimized at that same ratio. Left to its own devices, therefore, we conclude that the economy 
as a whole will naturally tend to that ratio. 

In examining the GDP/Debt Ratios of a number of countries, including Canada, I must point out that many 
are not much better than the US and some are far worse, the United Kingdom as a prime example. I notice 
that the banking systems of many of those countries are highly leveraged with respect to their own historo-
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cal parameters, and I believe that we would find they are carrying large US obligations on their balance 
sheets. The GDP/Debt Ratio by itself does not adjust for that ‘international offest’ and therefore the numera-
tor of the ratio should be larger by the dollar amount of those US debt assets. While this would put those 
countries in a better solvency light, this would only occur on a basis which is relative to the US, but not in 
absolute solvency health terms.

7 In downgrading the credit rating of the US, the Dagong Credit Rating Agency in China recently observed 
that it appears that the US government has neither the ability, nor the interest in meeting its obligations. 
Given its solvency condition, I would be forced to agree with that assessment.

8 Equally, we could assume a speeding up of the processes of exchange because that kind of event often 
places other kinds of stresses on a balance sheet. For present purposes, however, it is the slowing down 
kinds of stresses that I wish to pursue. 

9 The linear proportionality between a and b and their logs with the proportionality factor being the Stability 
Ratio is a postulate. One might observe that there could be other mathematical ways of measuring the ‘slow-
ing down’ (or ‘speeding up’) effect other than the use of logarithms. While I would leave it to others to de-
termine whether or not there is a better surrogate measure of this process which could be employed instead, 
the forecasting value of the results that Dr. Atrill obtained are so powerful that they speak for themselves.
One could expand the limits of the curve to cover the extremely solvent end of the spectrum. The curve 
gradually becomes asymptotic to the ‘0’ plane, which is due to the fact that there can only be “no debt”, not 
negative debt; so at a Stability Ratio of nearing infinity, no stress is caused by (no) debt. At high Stability 
Ratios, we find that entities which are equity heavy also produce a drag on the economy (although unlike 
debt, it can never be negative).


