
employment and output. Supply and demand are
impacted at the macroeconomic level by both
domestic and global market dynamics, as well as
elements like immigration, population aging, and
educational attainment. Unemployment,
productivity, participation rates, total income, and
gross domestic product are important metrics (GDP).

At the microeconomic level, individual businesses
deal with workers in terms of hiring, terminating,
and changing hours and salaries. The link between
supply and demand affects how many hours workers
put in and how much they are paid in terms of
wages, salaries, and benefits.

An economy faces a situation of excess supply when
the planned or ex-ante demand of the economy is
lower than the production of the economy.
Observations across the world have shown that when
such a situation of excess supply prevails in an
economy, to equilibrate the markets, workers are
often laid off, such that demand and supply equate to
equilibrate the market. But what does this tell us
about the trend of employment?
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THE DYNAMIC STABILITY OF EMPLOYEMENT IN A
NON CLEARING MARKET

  he term employment has been defined and
described by the English Dictionary as ‘the state of
having paid work’. The newspapers, the TV
channels, the political institutions and necessarily, the
economists of every country speak about the issue of
employment and unemployment. Unemployment is,
of course, one of the most damaging economic
circumstances. To understand the behavior of
unemployment and its relation with the production
of the economy and the demand by the domestic
country, there is a need to realize the relation
between employment and production in itself.

‘Ultimately, it comes down to supply and demand’ ,
is a famous quotation by American attorney Bradford
Smith on the internet. It goes without saying, the
market forces of demand and supply are the most
important determinants of price levels and
employment. In this paper, the very necessary
question in economics: “How are employment and
the market forces of demand and supply related?” is
examined. Empirically speaking, there has always
existed a strong positive correlation between 
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T
1. INTRODUCTION

Abstract 
Undoubtedly, the theory of employment is a key issue in economic theory. The level of employment in an
economy determines the output level, which in turn, decides the consumer's choice of allocating the output
through consumption, investment and savings. But how does an economy’s employment structure behave in
situations of excess demand and supply in particular time periods? To investigate this effect, the paper discusses
a dynamic model of employment through the product and money markets and determines the time path of
employment. In a situation of excess supply, the time path is unstable in nature and diverges from the
intertemporal equilibrium explained by the model. To explain how a stable time path for employment can be
obtained, a consumer characteristic of the savings feedback is brought in, which is a result of excess supply and
the particular condition under which the time path for employment will be stable, defined as the Employment’s
Dynamic Equilibrium Condition is derived. 
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2. LITERATURE REVIEW

importance in employment dynamics raise necessary
questions and have been studied in the research paper
entitled Supply, Demand and Employment Dynamics
by Mikael Carlsson, Stefan Eriksson and Nils
Gottfries of Uppsala University and Ilan Cooper. The
paper investigates market conditions and reveals real
wage costs and product market demand shocks have
significant effects on employment. No evidence was
found that unemployed workers contributed to the
creation of jobs in existing firms.

The paper titled Labor Demand in the Time of
Covid-19: Evidence from vacancy posting and UI
claims by Lisa B. Kahn, Fabian Lange and David
Wiczer studied the collapse of job vacancies by the
second half of March 2020 and the underlying
causality of this impact. UI, or unemployment
insurance was found to be matching the patterns of
this collapse. This paper was studied to understand
the impact of a demand and supply shock in an
economy and their effects on employment and
unemployment patterns.

The research paper entitled Labor Demand Research:
Towards a better match between Better Theory and
Better Data by John T. Addison, Pedro Portugal and
Jose Verajao models the labor market in order to
understand labor market frictions and imperfections
and utilizes a dynamic analysis of labor demand,
wage formation and estimation.

In 1996, Professor Jean Marc-Bottazzi and Professor
Thorsten Hens published their paper titled Excess
Demand Functions and Incomplete Markets in the  
 Journal of Economic Theory (Volume 68, Issue 1)
that characterized noncritical spot price systems in
two-period exchange economies with incomplete
markets and real assets. This paper focused on the
changing dynamics of price with an existing force of
excess demand in the economy and how price and
consumer behavior adapts to it. 

The work of Professor Malcolm C. Sawyer in the
book Business Pricing and Inflation looks into the
effect of excess demand on businesses and their
employment structure closely in the chapter entitled
Excess Demand, Expectations and Price Changes.
Empirical evidence pertaining to theories of price
change in a competitive market environment shows
it to be one of the central causes of excess demand.
The chapter discusses the problems arising in testing
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John Maynard Keynes argued in his seminal work
"The General Theory of Employment, Interest, and
Money" (1936) that excess demand, especially as
aggregate demand, can stimulate employment
growth. Keynes emphasized the role of government
and respective interventions by way of implementing
financial and monetary policies; emphasizing all seek
and obtain full employment. His ideas formed the
basis of Keynesian economics, which argued that
excess demand could stimulate production and job
creation. Milton Friedman, a leading figure in
neoclassical economics, offered a different
perspective. In "A Monetary History of the United
States, 1867–1960" (1963), Friedman focused on the
role of monetary policy in shaping economic
outcomes. He argued that excess demand is a
temporary phenomenon and markets will naturally
adjust through the price process. According to
Friedman, performance is largely determined by
factors such as labor market conditions and
productivity.

Several empirical studies have examined the
relationship between excessive demand and
performance, offering a nuanced perspective. Romer
and Romer (2019) analyzed the impact of monetary
policy shocks on employment in the United States
and found that monetary policy expansion reduces
excess demand and increases employment. Blanchard
and Summers (1986) examined the effect of demand
shocks on performance in the US. and Europe. They
found that unemployment fell sharply due to the
expansion of demand, supporting the Keynesian
view. In contrast, Barro and King (1984) conducted a
study on the relationship between government
spending and employment in the United States and
found limited evidence of a positive impact on
employment. Their findings align with neoclassical
theories, suggesting that excess demand plays a minor
role in employment determination.

In this paper, the relationships between employment
and output, while taking into consideration both the
money market and product market are derived and a
dynamic model for employment and check whether
the time paths for employment are stable or not is
developed.

Debate and questions regarding wages, labor market
conditions, and product market conditions and their
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The objectives of this study are as follows:

● To obtain the time path for employment in an
economy under an excess supply situation

●To obtain the condition under which time path for
employment will be stable in an economy under an
excess supply situation

4. OBJECTIVES

5. MODEL SPECIFICATIONS
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such theories, particularly the measurement of crucial
variables. The divergence between the boundaries of
an industry and the corresponding market created
considerable difficulties in testing the excess demand
hypothesis. The effect of defining a range of goods
and their belonging to a particular industry, in terms
of product homogeneity has also been discussed in
the chapter.

3. THEORETICAL BACKGROUND

Here, a model economy has been considered, which
satisfies all conditions of a basic IS-LM structure.
Therefore, the economy is assumed to have infinite
firms in perfect competition, and infinite consumers.
Production is assumed to be given and hence, only
the demand side of the economy concerns the study.

The following is hypothised:

● In the economy, the representative consumer has
the income of Y, of which he consumes only a part
and saves the rest. It is assumed that there have been
periods in the economy that have not been accounted
for. As a result, the individual has had some savings.
His consumption, therefore, will depend on two
sources: his current income, and his accumulated
savings.

● Further, employment in the economy depends on
aggregate demand in the economy. Following a
period of excess demand, employment decreases in
the economy, and following a period of excess
supply, employment increases in the economy.

● If the economy faces excess supply in a certain
period, and the consumer follows his usual
consumption pattern, the time path for employment
to reach its equilibrium is unstable. The system
deviates from its intertemporal equilibrium.

● When the consumer faces a situation of excess
supply, she reacts to that through her consumption
pattern. The consumer, since already facing an excess
of supply than what she requires to consume, does
not need to consume from her savings in such
periods. Therefore in periods of excess supply, the
consumer reacts to the excess supply by only
consuming from one source, her income. 

In this paper, a model for employment, in discrete
time, which is dependent on levels of excess supply in
the economy in the previous time period is
developed. It is expressed as follows:

In the model, k is a constant and is positive. It
measures the degree of responsiveness of change in
employment levels to the effect of excess supply in
the previous time period.

E₀ , which is defined as the level of autonomous
employment, can be understood as the level of
employment that is generated irrespective of the
demand-supply environment persisting in the
economy. This employment may be a result of the
employer's personal preference of government
schemes.

Now, quantity demanded has been defined as
follows:

Government expenditure is assumed to be exogenous
and constant across all time periods in the model.
Consumption demand is defined as follows:
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6. THE MODEL

K and L are positive constants denoting the degree of
responsiveness of change in money demand to
changes in income and interest rate respectively and
are given in the model.

Money supply in the economy is exogenously given,
and is written as:
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The consumption demand function of the consumer
obeys certain restrictions. They are listed as follows:

● 0<b<1 [Under the Keynesian model considered, the
consumer neither consumes his entire income, nor
saves his entire income]

● 0 ≤c≤1 [This restriction signifies that a consumer
might choose to consume her savings entirely in a
time period or might not consume any of her savings
in a time period, depending on the forces of excess
demand or supply in the economy]

Now, the investment demand function is defined as
follows:

Here, g is a positive constant given exogenously.
m is also a constant, which is given and 0 < m < 1.

Now, it is necessary to understand, the rate of interest
in the economy will alone not depend on the goods
market. There has to exist a money market and the
interaction between the goods and money market
will determine the interest rate for the economy.

In the simplified model that has been considered for
the economy, only speculative demand for money
and transactions demand for money constitute the
consumers money demand, which has been defined
as follows:

M, which is equal to the nominal money supply by
the price level, is exogenously given, and is a positive
constant.

Having defined the money market equations, the
output of the economy is to be defined. 

The output of the economy in the t  time period is
defined, and the result previously used, as Yₜ .

Now, there exists a crucial relationship between
output and employment. Output is directly
proportional to the level of employment in the
economy, which can be written as follows:

which implies that:

Here, j can be defined as an efficiency parameter that
relates employment to the level of output and is
positive.

The mentioned equations are used in the model to
develop the time path for employment.

In the product market, quantity demanded in the t
time period is explained by the following equation:

where the terms have their usual meanings.

The quantity supplied in the t  time period is given
as:

i.e (i)

th

th

th



i.e

i.e

i.e
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It is understood that the product market does not
equilibrate as there will exist an excess supply or
deficient supply (excess demand) in the market.

In the money market, money demand in the t  time
period is given by:

where the terms have their usual meanings.

The money supply in the t  time period is given by:

The money market equilibrium is given by:

From (ii), it can be written that:

Using (iii) in (i), it can be written that:

(ii)

(iii)

(iv)

Now, the excess (or deficient) supply in the market
can be expressed as:

(v)

Now, it is known that:

(vi)

Using (vi) in (v) gives:

Moving one time period forward gives:

i.e

This is a difference equation for employment.

Normalizing the equation gives:

(vii)

To find the time path for employment, there is a
need to find the particular solution and the
complementary function.

The particular solution of the difference equation in
(vii) is given by:

(viii)

This is the intertemporal and stationary equilibrium
of the dynamic model explained.

The complementary function of the difference
equation in (vii) is given by:

where A₁ and A₂ are arbitrary constants and;

Thus, the time path of employment can be written as
follows:

th

th

i.e



i.e

(A)

(B)

(C)

(D)
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where,

7. OBSERVATION FROM THE
MODEL
This system will be unstable in nature because the
roots of the complementary function, b1 and b2 are of
opposite signs. This means that as time increases, the
system will deviate from the intertemporal
equilibrium.

8. THE CONSUMER'S SAVINGS
FEEDBACK: AN EXTENSION OF
THE MODEL

Suppose that in the model economy considered, there
exists excess supply in the t   time period. The question
is, how does the consumer react to the effect of excess
supply.

In this section, we hypothesize that the effect of excess
supply will affect the consumer’s and in turn, the
economy’s consumption pattern. Assuming that the
economy’s consumption behavior does not change, it
can be said that the economy will not consume its
savings of the previous period as an effect of the excess
supply. A consumer in an economy will only consume
from her savings when there exists a shortage in
production, i.e. a situation of deficient demand. In a
situation of excess supply prevailing over a period in
the economy, the consumer will have no motivation
to use up her savings to meet up her consumption
expectations.

Therefore, in the developed model, the consumption
function is modified as follows:

Now, the demand function in the product market is
reduced to: 

i.e

Keeping all other factors in the model defined
unchanged, the excess supply function can be written
as:

i.e,

Now, it is also known that:

i.e

Using (A) in (B),

i.e,

This is a difference equation for employment with
the savings feedback. Normalizing the equation in
(C),

To find the time path for employment, the particular
solution and complementary function of the
difference equation in (D) is required.

 The particular solution of the difference equation in
(D) is given by:

This is the intertemporal and stationary equilibrium
of the dynamic model explained.

th
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9. OBSERVATION FROM THE
MODEL

10. STATISTICAL RESULTS

regard to India, considering annual consumer
spending, annual investment spending, annual
government spending, imports and exports, as well as
the net annual savings and unemployment rate is
used. From the data provided, it was possible to
calculate net aggregate demand in the Indian
Economy over the years, excess demand in the
economy and aggregate demand resulting from non-
consumption of savings. The detailed tables of data
used have been provided in the Appendix.

The descriptive statistics is as follows:
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The complementary function of the difference
equation in (D) is given by:

where A₃ is an arbitrary constant and;

Thus, the time path of employment can be written as
follows:

This system will be stable in nature under the
following condition:

The economy, in case of an excess supply situation,
will move towards and converge to an intertemporal
equilibrium if and only if this condition holds.
Otherwise, the system will be unstable and will
diverge from the equilibrium. In this paper, this
condition is named as the Employment’s Dynamic
Equilibrium Condition.

It is necessary to highlight the limitations of the paper
here. This paper fails to interpret the restrictive
conditions of the time path of the difference equation
for employment to have a stable time path.

Annual data from the World Bank, published between
the years 1990 and 2021, is considered to check
whether the rate of unemployment in a year following
excess demand or excess supply is affected by the
consumer’s feedback or not. Data, particularly in 

Here, gdpinbiiliondollars stands for Aggregate
Output (Y), consumerspendinginbilliondollars stands
for consumption spending (C),
investmentinbilliondollars stands for investment
spending (I), governmentexpenditureinbilliondollars
stands for government spending (G),
importsinbilliondollars stands for imports,
exportsinbilliondollars stands for exports,
netexportsnx stands for net exports of the economy
(NX), aggregatesavingsinbilliondollars stands for
savings of the economy, cwithoutsavings represents
consumption without savings, aggregatedemand is
the summation of consumption spending, investment
spending, government spending and net exports,
excessdemand stands for excess of aggregate demand
over Y, unemploymentrate stands for the rate of
unemployment in the economy, and
ED_without_savings stands for excess demand in the
economy, calculated where consumption does not
include the savings component

Table 1: Descriptive Statistics

Source: Author's Calculation
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Figure 1: Growth of India’s GDP (1990-2021))

Figure 2: Consumption Spending in the Indian Economy (1990-2021))

Figure 3: Investment Spending in the Economy (1990-2021)

Source: Author's Calculation

Source: Author's Calculation

Source: Author's Calculation
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Figure 4: Government Spending in the Economy (1990-2021)

Source: Author's Calculations

Figure 5: Net Exports of India (1990-2021)

Source: Author's Calculations

Figure 6: Unemployment Rate in India (1990-2021)

Source: Author's Calculations
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Figure 7: Savings in the Economy (1990-2021)

Source: Author's Calculations

The above depicted figure shows that as excess
demand increased over time, savings decreased,
implying, in periods of excess demand, people
consume from their savings. Notice the counter-
movement near 2020. It shows as excess demand
dropped, savings in the economy increased,
implying, in periods of excess supply, economic
agents consume only from their income.

Source: Author's Calculations

Figure 8: Excess Demand and Aggregate Savings(1990-2021)

Table 2: Regression results of consumption function

Source: Author's Calculations

Consumption dependent on income, which includes
the savings is regressed, as stated before.

Figure 9: Actual Consumption v/s Predicted Consumption

Source: Author's Calculations

The impact of excess demand on the unemployment
rate in the economy is visualized. However, relative
to the excess demand values, unemployment rate
values are obviously very small. As a result, the line
diagram does not capture the effect. A quadratic
transformation of the unemployment rate is taken,
squaring the values, and plotted against excess
demand, to show the changes in unemployment,
without loss of generality.

Figure 10: Excess Demand v/s Unemployment 

Source: Author's Calculations

Notice in the above figure that post 2000, as excess
demand begins to rise, unemployment falls, which
satisfies the hypothesis in the modeling.
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where U refers to employment rate

The regression results are shown below:

Table 3: Regression results of Unemployment rate

Source: Author's Calculations

The regression results show that the variable of excess
demand is insignificant when the impact of excess
demand on unemployment in the following period is
looked into. Therefore, the ‘Feedback’ model for the
time periods is looked into, where excess supply
exists, and the possibility of better results is checked. 
 
The regression results are as follows:

Table 4: Regression results of Feedback Model

Source: Author's Calculations

11. CONCLUSION

The paper began with a condition modeling an
economy’s behavior in the situation of excess supply.
It was assumed that in this situation the money
market equilibrium holds. The net real output of the
industry was expressed in terms of the level of
employment in the economy, which in turn was used
to express the consumption and investment functions
in terms of level of employment. It was assumed in
the development of the model that, if there exists
excess supply in the economy in a particular time
period, the following period will show a fall in
employment and vice versa, i.e. an inverse relation
between excess supply and employment, in successive
time periods was considered. However, the scope of
an autonomous employment was kept while
developing the model. Using the derived functions in
terms of employment, a difference equation of
second order was developed to derive the time path
for employment. It was derived from the difference
equation that the time path for employment was
unstable i.e. with time, levels of employment
diverged from the intertemporal equilibrium level of
employment.

The model is now extended with a further scope that
modifies the behavior of the consumer. It is
hypothesized that the effect of excess supply will
affect the consumer’s and in turn, the economy’s
consumption pattern. Assuming that the economy’s
consumption behavior does not change, the
economy will not consume its savings from the
previous period as an effect of the excess supply. A
consumer in an economy will only consume from
her savings when there exists a shortage in
production, i.e. a situation of deficient demand. In a
situation of excess supply prevailing over a period in
the economy, the consumer will have no motivation
to use up her savings to meet up her consumption
expectations. All other factors developed in the model
were kept fixed. Using these derived functions, in
terms of employment levels, a difference equation
was developed to develop the time path for
employment. It was derived from the difference
equation that the time path for employment was
stable under a particular condition, which has been
labeled as Employment’s Dynamic Equilibrium
Condition in the paper. 

Now, equation (vi) is looked into and the regression
equation is formed as follows:

Now the regression model yields a significant result,
as well as a better fit model. It can be seen that if
there exists excess supply in a period, and the
consumer is consuming from his income only, which
if increases by 1 unit, raises unemployment in the
following period by only 0.0052482 units, which is
very small. This increase can be accounted for by
systemic processes, not due to market mechanisms.
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APPENDIX

A.1 Detailed data used for calculations

Source: World Bank
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