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Economics I

1. INTRODUCTION

1.1 AIMS, COMPETENCIES AND CONDITIONS OF COMPLETION OF

111

THE COURSE

Aims

The aim of the course is to offer a mathematical model of the rational
behaviour of the participants in the market, and of way in which national
economy functions, and to develop and further deepen the students’
mathematical model based interpretation of economics. The course fur-
ther aims at using the opportunities offered by methods provided by
mathematics in modelling aspects related to the consumer, producer, or
decision making, and of other processes taking place in national econo-
my, and thus to contribute to the participants’ properly grounded views on
economic developments.

1.1.2

Competencies

Following the acquisition of the material of the course the student will:

10

know and understand the basic relationships between func-
tions, which are indispensable for modelling the economic
processes, particularly with regards to background analysis.
possess views on economics inclusive of tools offered by
mathematics that serve economic decision,

identify economic problems, which can be solved with the
help of some of the micro-, and macro-economic models
studied.

identify the economic relationships mathematically formulated
values by way of which the behaviour of individual partici-
pants and its consequences can be forecast.

be capable of abstracting, and simplifying the processes of
economy.

be able to produce a mathematical model of the rational be-
haviour of consumer market.

produce a mathematical model of market behaviour of firms
functioning under different market conditions and of firms
which aim at maximum profit.

be capable of producing mathematical models of some mac-
roeconomic processes.

be capable of practical assessment of the results offered by
the mathematical models of economic processes.
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— be able to formulate independent opinions and arguments re-
garding economic policies and other economic problems.

— be receptive to mathematics based approach to different
problems of economics.

— be open to the study of economic processes on the principles
of mathematical models.

— be interested in the application of mathematical tools in the
field of economics.

1.1.3 Conditions of the completion of the course

The course can be regarded completed in case the student is in pos-
session of all the required competencies of each lesson, as described in
the earlier sub-chapter and comprehend the material included into the
study material provided by the individual units.

1.2 THE CONTENTS OF THE COURSE

Mathe-
matical
Economics

=

Micro- Macro-
economy economy

=
-
o ©

GG @ @ @

Figure 1 Mind map

11
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1.3 SUGGESTIONS FOR STUDY

Since mathematics based economics employs chiefly the tools of
functions theory to create models of economic interactions, before we
start examining it, it seems appropriate to revise some of our knowledge
of function analysis acquired earlier seems appropriate. Particular em-
phasis should fall on the interpretation of functions, their transformations
and derivation. It follows from the above that most of the illustration of the
economic interrelationships is provided through function graphs. The
illustrations are always accompanied by textual explanations, and when
we try to interpret these explanations it would be important to try and
recognize them on the graphs ourselves. The material thus transmitted
can be considered knowledge if we understand the economic aspects of
the descriptive material and recollecting the interrelationships described
does not recall the text but the respective illustration, and following the
illustration visualised in our memory we can reproduce the acquired
knowledge. Under the same logic it is advisable to answer the questions
to be found at the end of the lessons and the tests should also be com-
pleted. It is important to emphasize that mathematical economy which
forms the core of the course is a science built on logical structure and
thus it can be studied by way of close interpretation. Consequently we
should avoid memorizing and we should insist on understanding the de-
scriptions and explanations. Should we have problems in understanding
certain categories of economics, or accurate definitions, we should make
inquiries at the following entry:

1. http://www.dictionaryofeconomics.com/dictionary

As demonstrated by the structure of the course, the material is basi-
cally divided into two sections macro-, and micro-economics. We are
going to get acquainted with the major representatives of the two fields
when discussing the different themes, but we have to state from the very
beginning that John Maynard Keynes produced scientific results which
are of great relevance even for contemporary study of macro economy.

2. http://www.maynardkeynes.or g/maynard-keynes-economics.html

The material was written and edited by:

Tanczos Tamas PhD

Associate professor

Eszterhazy Karoly College

Institute of Economic Studies, Department of Economics and Law

12
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2. UNIT: THE INFLUENCE OF CONSUMERS’ WILLINGNESS TO
PURCHASE ON DEMAND

2.1 AIMS AND COMPETENCIES

The role of the lesson is to analyse the influence of consumers’ will-
ingness to purchase on individual goods market demand with the aim to
make the modelling of consumer behaviour possible. This can help within
the production process to produce goods which can occupy an advanta-
geous position in the competition with other alternative products and thus
enable us to realize the greatest possible profit. The mathematical mod-
elling of consumer purchase readiness makes possible not only the for-
mal revelation of consumer readiness, but also makes possible its profit-
ability based visual representation.

2.2 STUDY MATERIAL

Two N\ / 3 7" One N\
variables Y ! variable
utility | ‘ ¥ utility

A\ function G Y 4 function ¢

Figure 2 Mind map

2.2.1  Utility as a factor influencing demand

As we already know it from our earlier studies (Economics I.), individ-
ual demand is the amount of goods the consumer is ready and able to
buy in a given period of time, for a given price. In the present section we

13



Economics I

are going to discuss the influence of consumers’ willingness to purchase
on demand from among the factors influencing demand.

The consumer is ready to buy a product if the product disposes of
some characteristics that they want. This means that the willingness of
the consumer depends on the utility of the product.

= Utility is the feeling of satisfaction caused by the consumption of a
product or stock to the consumer.

The utility of a product depends on the qualities of the product and the
quantity consumed. As utility depends on the quantity of consumed
goods it can be illustrated as a function of the consumed goods. The
function thus arrived at is called total utility function (abbreviation: TU;
Total Utility).

=z The total utility function shows utility in function of the amount of
goods (Q) and illustrates the shape of Total Utility (TU).

= Marginal utility (abbreviation: MU) is the extra profit generated
by the consumption of a given unit of the extra goods. The figure
which shows the amount of gowth of utility if we increase the
amount of consumed goods by one unit.

MU = Yo

Marginal utility can also be illustrated in function of the amount of con-
sumed goods, the function thus arrived at is called marginal utility func-
tion.

The marginal utility function (MU) shows the state of the margin utility
as a function of the quantity (Q) of the consumed goods.

The marginal utility function is the primary quantity based derivate of
the total utility function.

MU = dTU
©dQ

From the derivate it follows that the marginal utility function shows the
growth rate of the total utility factor in a mathematical sense.

14
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Figure 3 Total utility and marginal utility function

The figures that can be read alongside the functions should be inter-
preted as follows. If we use the fourth product unit as an example, the
figure 120 which can be read on the total utility factor means that in case
of consumption of four units the total utility feeling of the consumer will be
120 units. The decreasing phase of the total utility factor is expressive of
the fact that following the maximum point (point of saturation) parallel to
the increase of consumption utility is decreasing, that is the consumer
feels worse. The design of the function shows that there exists a certain
consumption level where utility becomes zero again.

Value 18 alongside the utility margin function also means that in case
of consumption of a fourth product unit the utility of the consumer in-
creases by 18 units. This also means that the utility of the fourth unit is
18. The negative values of the marginal utility are derived from the de-
creasing section of the total utility function, as in this region through the
consumption of every new good unit the total utility factor of the consum-
er depreciates.

15



Economics I

The increase rate of the total utility function and the direction of the
marginal utility function equally demonstrate that with the increase of the
consumed goods the marginal utility is continually decreasing. This is
expressed by Gossen’s 1st law.

= With the consumption of every additional unit of stock the
consumer’s total utility factor increases in ever lower rate, that is
the marginal utility decreases.

3. http://lwww.encyclopedia.com/topic/Hermann _Heinrich Gossen.aspx

In order to produce a model of the transformations of utility with the
help of the above and other functions, and if we want to draw economic
consequences from the changes of utility, utility has to be measured.

There are two widespread theories regarding the way in which utility
can be measured:

— According to the cardinal view the consumer can express the
utility of the goods in cardinal numbers.

— According to the ordinal view the consumer is not able to express
the utility of the consumed goods in cardinal numbers, yet the
consumer arranges the goods on the basis of their utility, creating
a so called preference system.

Contemporary economics accepts the ordinal view.

As according to the accepted view utility cannot be expressed through
figures, when we create a mathematics based model, we have to ab-
stract from reality. In mathematical models utility can be given estimated
values formulated as figures, but it is essential that the relationship of the
figures should reflect the appropriate utility transformations. In most cas-
es this means that we should connect increasing utility values with ever
increasing quantities of goods, yet the measure of the increase of utility
values should be smaller and smaller (Gossen’s 1st law).

Rational consumers attempt to maximize their total utility and to this
aim they never buy one item, but rather a combination of goods or in oth-
er words a consumer basket. For the sake of simplicity we use a two
goods (x and y) consumer basket in microeconomic models. In these
cases the total utility function shows the transformation of total utility on
the basis of the goods. In mathematical terms this isbivariate utility func-
tion .

16
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Figure 3 Bivariate utility function

In the case of the above function the qualities of X and Y goods can
be read on the horizontal axes while the vertical axis shows the prospec-
tive utility (U) that can be attained by the joint consumption of both goods
(consumer basket).

2.2.2 Therole of indifference and replacement in consumer
decision

As we mentioned it earlier, the utility maximizing consumer do not
choose one product, but a combination of goods, that is a consumer bas-
ket.

The consumer is able to compose consumer baskets, which contain
different quantities of the individual goods with the result that their utility
is different as well, but can also select consumer baskets with different
goods and quantities which nevertheless represent an identical utility. If
we illustrate the letter on a curve the result is an indifference curve.

17



Economics I

= An indifference curve is the sum total of reference points in a
coordination system, which contains consumer baskets of
identitcal utility (combination of goods) for consumers.

< The indifference map shows the totality of different utility levels
in a chart on the coordination system.

Figure 4 Total indifference map

The illustration shows a total indifference map. Distancing from the or-
igo produces increase in utility up to the point of saturation (the centre of
the concentric cycles). One circle of the map is the indifference curve.

We arrive to the total indifference map from the utility function if we
,slice it up” with a horizontal plane. Because the circle situated in the
innermost centre of the indifference map (Us) is at the top of the two vari-
able utility functions, its utility is the greatest on the next utility map. As
the given circle was dissected in horizontal direction from the two varia-
ble utility functions identical utility can be measured at all its points. The
next interior circle can be obtained from the two variables utility function if
we cut a new slice from the next less valuable utility level, and so on.

18



Econowmics I

If we divide the indifference map into four quarters and examine the
given guarters individually we can see that the quarter situated closest to
the origo is the only one in which if we increase the consumption of any
goods, utility increases as well. In any of the other quarters it is possible
in the case of at least one product that increasing the quantity results in
decrease of utility. Because a rational consumer intends to maximize
profit, he will consume from the first quarter. As during our analysis we
are going to assume rational consumers, we intend to examine only the
guarter next to the origo of the total indifference map.

20 Y

O 5 10 15 20

Figure 6 The relevant section of the indifference map

Characteristics of well-functioning indifference curves:

1. Total utility is constant along the curve. This characteristic derives
from the definition of the indifference curve. On the basis of the
following illustration identical utility is provided by 2,64 units "x"
plus 12,53 units of "y" goods (basket "A"), as 12,49 units"X" plus
2,65 units "y" goods (basket "B"). That is the two baskets are in-
different from the consumer’s point of view, because their utility is
identical.

19
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2. The curve has a negative sloping. This means that if we increase
the consumption of one of the goods (e.g.: X) we have to de-
crease the consumption of the other one (e.g.: y) to avoid chang-
ing total utility and remain on the indifference curve. This is due to
the fact that increasing consumption of good ,x” utility grows, de-
creasing consumption of good ,y” utility decreases, that is the to-
tal utility does not change as a result of the two influences.

200y i iodoiooo i
,,,,, s IR L OO 1O O OO T O O
(ko RN 1 SR SR SN SN SO W W (e S
,,,,, A,,(X,?@fx,1,2,5,3,),,,,,,',,,,,,,,,,,,,,,
01O 5 N NS WO TN S O
o [ N . TSN U R N N SR N -
(x 12 49 y 265)
0 X

Figure 7 Constant utility, negative sloping curve on a well-functioning
indifference curve

3. The curve is convex onto the origo. This means that if we in-
crease the quantity of good ,x” by one unit constantly, the amount
of consumed ,y” good should be reduced to a lesser extent, not to
change total utility that is to remain on the indifference curve.

20
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Figure 8 The convex character of a well-functioning indifference curve

The figure which shows the necessary rate by which the units of good
(y) should be reduced in case of an optional increase in the amount of
consumption by a small unit in the case of one good (x) so that total utility
stays unchanged is called marginal rate of substitution and is abbreviated
as MRS.

< Marginal Rate of Substitution (MRS) is the figure which shows
that if we increase the consumption of one good (x) by one
constant unit, there is a necessary units reduction of the
consumption of the other (y) good so as to avoid changing total
utility that is to remain on the indifference curve.

From the above definition it follows, that in case of well-functioning in-
difference curves the marginal rate of substitution is always negative, so
in our calculations we are going to handle it in absolute values.

On the basis of the convex character of the well-functioning indiffer-
ence curve we can state that the marginal rate of substitution is decreas-
ing along the curve.

21
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The interrelated formulae are known for the calculation of the marginal
rate of substitution:

MRS, , = Ay
WTUAX

The negative sign in the formula suggests that increase in the con-
sumption of good ,x” imposes the decrease of consumption of good
marked ,y” to avoid changes in total utility.

We use this formula when neither of the two variables utility function,
nor the equation of the indifference curve is known, but the coordinates
of the curve are numerically specified.

MRS,, = d¥
Y dX
The marginal rate of substitution is the first rate derivate of good ,x” on
the indifference curve. We use this formula when we know the equation
of the indifference curve.

VRS, . = MUx
Y™ MUy

The marginal rate of substitution is identical with the rate of marginal
utility of the goods.

The above formula is used when the equation of the two variables util-
ity function is known, or the utility values related to the good-units are
numerically available. If the equation of the two variables utility is known
we define the equation of the margin utility of goods ,x” and ,y” as the
partial derivate of the two variables function.

4. The indifference curves cannot intersect or meet.

22
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Figure 9 Intersection of indifference curves

As baskets ,A” and ,B” are on the same indifference curve, as far as
utility is concerned ,A = B”. As baskets ,A” and ,C” are also on the same
indifference curve as far as utility is concerned ,A = C”. From the pre-
sumption that ,A = B” and ,A = C”, the conclusion that ,B = C” should
follow. But as on the basis of the illustration this is not true the two indif-
ference curves cannot intersect nor can they meet.

On the basis of the illustration consumer basket ,A” could represent a
basket with two different utilities for the consumer. This is practically im-
possible.

[l We shall discuss special-shaped indifference curves later.
2.3 SUMMARY, QUESTIONS

2.3.1 Summary

In this unit we discussed goods utility as a factor which influences
consumer willingness. We clarified the relationships between the quantity

23
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of consumed goods and utility with respect to total consumption and the
last unit of consumed goods. With the help of the two variable utility func-
tions, we examined basic consumer behaviour aimed at maintaining a
constant utility level through substitution of goods. Thus we paved the
way for the analysis of cost and income as factors which determine con-
sumer ability and stated that the substitution of goods is determined not
only by utility but costs and income obviously play an important role as
well.

2.3.2  Self assessment questions

?  How do you define total utility function?

?  What is utility margin?

?  What is the relationship between total utility and margin utility func-
tions?

?  Characterize the well-functioning indifference curves!

?  What is marginal rate of substitution and how can it be calculated?

2.3.3 Practice tests

?  Moving outwards from the origo in the first quarter of the indiffer-
ence map containing well-functioning indifference curbs:

—  utility grows at a lower rate
— grows at a greater rate

— it decreases at a lower rate
— it doesn’t change

-~

Total utility attainable by classically defined consumer:

— is independent from the quantity of the consumed goods

— grows at a slowing rate with the growth of the quantity of the
consumed goods

— decreases parallel with the rate of growth of the consumed
goods

— grows parallel with the growth of the quantity of the con-
sumed goods

?  On the well-functioning indifference curve:

— the marginal rate of substitution decreases in absolute terms,
because the consumer has to replace a given constant unit of
one good with an ever smaller unit of the other good in order
to preserve total utility

24
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the marginal rate of substitution decreases in absolute terms,
because the consumer has to replace a constant unit of a
given product with an ever smaller unit of the other product to
preserve total utility

the marginal rate of substitution decreases in absolute terms,
because the consumer has to reduce consumption of one
product to increase the consumption of the other product if he
wants to maintain total utility

the marginal rate of substitution decreases in absolute value
because the curve is negative in direction

Utility margin at the maximum point of total utility function is:

positive
negative
zero
decreasing

If in the case of five good units utility margin is fifteen this means

that:

if the consumer consumes five units of good, his utility margin
will be fifteen

a consumer can attain fifteen units of utility by consuming five
units of the good

the consumer’s utility cannot exceed fifteen units, as it has
reached the limits of its utility

the utility of the fifth product is fifteen

25
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3. UNIT: THE INFLUENCE OF CONSUMERS’ ABILITY TO
PURCHASE ON DEMAND, INDIVIDUAL DEMAND

3.1 AIMS AND COMPETENCIES

The aim of this unit is to analyse the interrelationship among factors
which determine consumers’ ability to purchase and its influence on de-
mand as well as the examination of the optimal income spending, chang-
es of real wages, and cost with emphasis on demand.

In the course of our expertise we are going to find out more about
changes in cost, real wages, the potential of mathematical and geomet-
rical models of rational consumer decisions contained by price-value re-
lationship, and with the help of the above we intend to set up individual
demand functions based on the changes in real wages and price level.

3.2 STUDY MATERIAL

Budget
line

Optimal
consumer
basket

PCC and
demand
function

Figure 10 Mind map
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3.2.1 The appearance of consumers’ ability to purchase on
the budget line

The purchasing potential of the consumer depends on his real wages.
Real wages depend on the nominal wages and the cost of a good. On
the above basis we can state that consumers’ ability to purchase is de-
fined by nominal wages and the price of a good.

In accordance with the above consumer ability can be modelled with
the help of the budget line.

= The budget line or budget constraint (e) is the sum of combination
of goods the consumer is able to buy spending all his given income
at given prices of the market in the coordinating system.

The equation of the budget line:
I = Px * X + Py * y

Where:
- the income of the consumer; constant

the price of good ,x”; constant

y the price of good ,y”; constant

- X the quantity of good ,x”; variable

the quantity of good ,y”; variable

I:
- Py
P,:

<

[l While discussing consumers’ ability to purchase in relation to the
budget line of the consumer, for the sake of easier modelling,
similarly to earlier cases, we are going to start from the simplifying
hypothesis that the consumer buys or consumes only two goods
as X" and ,y’".

In order to be able to examine consumers’ willingness to purchase
(indifference curve, indifference map) and consumers’ ability to purchase
(budget line) together we have to illustrate budget line on a coordinate
system with axes ,x; y° as well. This imposes arranging the equation of
the budget onto ,y".

X |

= o— X+ —

Py Py

As P,; Py and ,I” are constants, on the basis of the above equation we
can state that the budget line has a negative sloping, where the vertical

27
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. L . o e
axiIs mtersectlng IS B If we rearrange the above equatlon onto X It Is
y

also easy to realize that the horizontal intersection of the axis will bepl.

/Py

15]

0 i;e“x
0 15 1/Px

Figure 11 Budget line (constraint)

From the definition of the budget line it follows that at any given point
on it, the consumer can purchase the resulting combination of goods ,Xx,
y” if he spends all his income. From this it also follows that because the
value of ,y” on the horizontal axis intersecting the horizontal axis crossing
of the line shows the quantity of good "x" the consumer can buy if he
spends all his income on good ,x”. The vertical axis intersecting the line
shows the same with reference to good ,y”. This can be testified by sub-
stitution with the parameters which signal the intersecting axes.

On the basis of the equation of the budget line we can say that the
line has a negative sloping. This is due to the fact that on the budget line
the income of the consumer is constant and if the consumer increases
the amount of the good (x) purchased the amount of the other good (y)
he buys has to decrease. Although the sloping of the budget line is nega-
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tive we are going to consider it to be a constant in the future for the sake
of simplicity.

On the basis of the above it is obvious that triangle bordered by the
axes of the coordinate-axle and the budget line (we could call it budget
pile) comprises ,x; y” combinations of goods which the consumer can buy
if he doesn’t spend all his income. Accordingly outside the budget pile
there are variations of goods the consumer cannot afford buying as at the
given prices his income is not sufficient.

The shift of the budget line

The budget line either moves parallel to itself, or it turns round its axle-
crossing, or it might produce a combination of the above mentioned
movements.

Should the nominal wage of the consumer increase at unchanged
prices than the budget line could move outwards parallel to itself. The
same influence occurs if the nominal wage of the consumer is un-
changed, but the price of both goods in the consumer basket decreases
in the same proportion at the same time. As the increase of nominal
wages at unchanged prices, or the simultaneous reduction of prices of
the goods in the consumer basket at the same rate means the increase
of real wages we can state that if the real wages of the consumer in-
crease the budget line moves parallel to itself outwards.

The decrease of nominal wages or the simultaneous increase of the
goods at an identical rate (real wages are decreasing) will push the
budget line in the opposite direction.
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Figure 12 The effect of growth in real wages upon the budget line

The budget line moves outwards around the vertical axis if the price of

good ,X” decreases while the price of good .y’ remains unchanged.
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Figure 13 The effect of price reduction of good ,,x” upon the budget line

It can be seen in the illustration that if the consumer spends all his
wages on good ,x” (horizontal axis) he can buy more and more of good
,X  if the wages of the consumer and the price of good ,y” are un-
changed. This has to be so, as good "X" became cheaper (Px; > Px, >
Px3).

Of course increase in price will produce the opposite effect, or the
change in price of good ,y” the budget line will move around the horizon-
tal axis.

We can state that if the proportion of the goods in the consumer bas-
ket is changed the sloping of the budget line is altered as well. This is
obviously so, as we clarified earlier that the slope of the budget line is a
function of the rate of the goods in the consumer basket.

3.2.2  Definition of the optimal consumer basket

In the following we are going to discuss the consumer basket which at
a given income and market prices can produce the greatest profit for the
consumer, that is it can produce the most optimal consumer basket, and
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we represent it on the shared axis of the indifference curve and of the
budget line which influences consumers’ ability to purchase.

Figure 14 Optimal consumption choice — Illustration of the optimal consumer
basket

As consumer baskets ,A; B and C” are all on the budget line this
means that the consumer can buy ,A”, ,B” or ,C” consumer basket
should he spend all his income. As consumer baskets ,B” and ,C” are
situated on the indifference curve closer to the origo these baskets rep-
resent lower utility for the consumer than basket ,A”. This means that in
this case consumer basket ,A” is optimal for the consumer.

< The consumer spends his income in an optimal way if he buys the
consumer basket situated at budget line which tangent to an
indifference curve the farthest from origo .

We stated earlier that the margin of substitution is the primary derivate
of the indifference curve, that is, it is the sloping of the indifference curve
drawn to one of its given points. The above illustration shows that in the
case of an optimal consumer basket the budget line drawn to tangent to
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the indifference curve has a sloping|—%l. As in an optimal case this is
y

identical with the primary derivate of the indifference curve, in the case of
an optimal consumer basket:

MRS, = P
Xy = Py
As MRS, = l\'\:—:jy this means than in an optimal point:
MU, Py
MU, Py

If we rearrange the above equation we arrive at the formula of
Gossen’s Il law.

= Gossen’s Il law: the consumer spends his wages in an optimal way
if the marginal profit spent on the last good unit is identical in the
case of all the purchased goods.

3.2.3 Theinfluence of changes in income upon demand

The effect of changes in real wages upon demand is shown by the in-
come-consumption curve and the Engel curve.

< Income Consumption Curve (abbreviation: ICC) shows those
consumer baskets which can be bought by the consumer if he
spends all his income in an optimal way, at an unchanged price
rate proportion of the goods in the respective basket in relation to
the real wages of the consumer.

< Engel curve (abbreviation: E) shows the changes in quantity of a
good in relation to the changes in the real wages of the consumer,
at the unchanged rate of the goods in that consumer basket.
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Figure 15 ICC and Engel’s curve in the case of normal goods

Drawing the ICC curve resulted in the outward move of the budget line
parallel to itself, which shows the unchanged proportion of the goods in
the basket and the increase of the real income of the consumer. It then
follows that the ICC curve is a function of the real wages at unchanged
price rates. As the ICC curve links consumer baskets situated at the in-
tersections of the indifference curve and of the budget line, it is also cer-
tain that the ICC curve shows optimal consumer baskets. On the basis of
the above it is obvious that the definition of the ICC curve and the repre-
sentation of its function are closely related, which of course is natural.

In the case of the Engel curve we can observe that in terms of geome-
try nothing else happened than that we represented one of the goods
from the optimal consumer market developed alongside the ICC curve
and we rendered the income revealed alongside the ICC curve to the
given quantity of goods.

[l The ICC and Engel curve of the inferior goods will be discussed
later.
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3.2.4 Theinfluence of the changes in price onto demand

The influence of the changes in price onto demand is shown by the
price-consumption curve and the individual demand function.

= Price Consumption Curve (abbreviation: PCC) shows change in
price of a good from the consumer baskets which the consumer
can buy by spending his entire income in an optimal way, at the
unchanged price of the other good included into the consumer
basket.

< Individual demand curve (abbreviation: d;) shows the quantity of
a good in related to the price of the good which the consumer is
willing and able to purchase at a given time and at a given price.

Figure 16 PCC and individual demand curve

] On the basis of our earlier discussions it is clear that if the price of
one good in the consumer basket chages then the demand for the
good changes, on the other hand the real wages of the consumer
also changes, and third the proportion of the goods in the
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consumer basket chnages as well. On th basis of the above the
change caused by the change in real wages can be divided into
demand caused by the change in real wages and demand caused
by the change in proportion of the given good in the consumer
basket. Sir John Richard Hicks and Evgeny Evgenievich Slutsky
deal with the nature of this sort of change in demand.

4. http://www.britannica.com/EBchecked/topic/264875/Sir-John-R-Hicks

5. http://www-history.mcs.st-and.ac.uk/Biographies/Slutsky.html

3.3 SUMMARY, QUESTIONS

3.3.1 Summary

In this unit we discussed the factors influencing the consumer’s pur-

chase ability, the mathematical and geometrical modelling of the above
and we linked the above discussion to the topic of consumer willingness
in order to arrive to the definition of demand and income.
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3.3.2 Self assessment questions

Define the PCC curve!

Define the Engel curve!

How does the change in price of good ,x” appear on the budget
line?

Describe Gossen’s lind law!

How do you interpret the vertical section of the budget line in eco-
nomic terms?

3.3.3 Practice tests

The consumer can buy one of the consumer baskets situated on
the budget line:

— he can buy it and he can spend the entire income onto the
two goods in an optimal way

— he can buy it, and does not spend the whole income onto the
two goods

— he can buy it, and spends all the income he can afford onto
the two goods

— he cannot buy it, because his income is insufficient

Individual income function:
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shows how much of a consumer’s income has to be spent on
the good demanded by the consumer

it shows the current market prices as a function of the prices
of the demanded goods

as a function of the standard price it shows the amount of
goods that a consumer is willing and able to purchase at a
given time and at a given price

as a function of the consumer’s income it shows the amount
of goods that the consumer is ready and able to buy

In the case of the increase in the consumer’s nominal wages:

the sloping of the budget line decreases in absolute terms
the budget line shifts outwards parallel to itself

the sloping of the budget line increases in absolute terms
the budget line shifts towards the origo parallel to itself

On one of the axes of the Engel curve:

we can read the income of the consumer

we can read the number of the consumer baskets
we can read the utility of the consumer baskets
we can read prices

In the case of optimal consumer baskets the consumer:

achieves the greatest possible utility from a given income
reaches the given utility from the smallest possible income
reaches the greatest possible utility at a given price

all the above statements are true
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4. UNIT: ANALYSIS OF PRODUCT MARKET DEMAND

4.1 AIMS AND COMPETENCIES

The aim of this unit is to interpret market demand on the basis of the
factors that determine individual demand and their interrelationships. This
also occasions the analysis of the sensibility of the consumer to price and
income from a number of perspectives. We are going to discuss the for-
mation of the gross savings; the consumer’s buying ability and willing-
ness, and the ,payment compulsion” indicated by market prices. The
results of the discussion of the above segments will be of great help in
later stages of discussion of the study material, where we are going to
deal with the comparative economic discussion of the behaviour of the
monopolies on the market, and with the behaviour of the perfectly com-
petitive markets versus monopolistically competitive markets, from the
perspectives of welfare society. The closing section of the unit and of the
section discussing market demand will occasion the presentation of con-
sumer behaviours other than normal, which might be essential in our
assessment of larger demand.

4.2 STUDY MATERIAL

Analysis

f oroduct Consumer
orp 4 behaviour

market other than
demand normal

Consumer

surplus

Price ﬁ:io::
slastichy elasticity

Figure 17 Mind map
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4.2.1 The elasticity of market demand

As we know it from our earlier studies (Economics I.), market demand
is the sum total of individual demands achieved at a given price. Accord-
ingly the demand function is the sum total of the individual demands in
the horizontal axis.

Demand elasticity is the number which shows the percentage at which
the quantity of the demand of the analysed good changes in the case of
one per cent increase of a given factor while all the other factors influenc-
ing it remain unchanged.

From the point of view of elasticity the demand for a good depends on
the price of the good, the price of the substitute good and the income of
the consumer. On the basis of the above we can speak about elasticity of
price, cross-elasticity of price and elasticity of income.

The price elasticity of the product market

= Elasticity of price is the figure which shows by how many percents
does the demand for a certain good increase in case of one
percentage increase in price of the good examined.

Price elasticity practically expresses the sensibility of consumers to
changes in price.
Calculating price elasticity on the basis of the elasticity curve

In this case we define the value of price elasticity on the elasticity
curve between two randomly chosen points (in this case ,A” and ,B”) on
the demand function.

Figure 18 Calculating price elasticity of demand on the basis of arc elasticity
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On the basis of the above illustration the formula of the elasticity curve
is as follows:

Qa - Qg ] Qa + Qg
Pa-Ps ~ Pa+Ps

€qp =

The above formula is called central, or by other name average formu-
la.

The members in the numerator and the denominator can be ex-
changed, but if we implement a change in the nominator the same has to
be done in the denominator as well and this is true the other way round
as well.

The central formula only gives us an exact value of the elasticity value
of the halving point of the elasticity curve between point ,A” and ,B”, but
in practice we accept it as an estimate punctuality for all the points of the
curve.

We use the formula of the elasticity curve if the equation of the de-
mand function is unknown, but at least two price values and two related
guantitative values are available.

Calculation of price elasticity on the basis of point elasticity

In the case we would like to get exact elasticity values in all points of
the demand function we have to employ the formula of the point elastici-

ty.
dQ Q

EQ'P=d_P- )

The first members of the formula of the point elasticity are the price
defined primary derivate of the demand function which geometrically is
the sloping of the tangent drawn onto the examined point (point C)
viewed from the price axis. The second member of the formula is the
quantity expressed as the average of price, which geometrically is the
sloping of the line drawn to the examined point of the demand function
from the origo viewed from the price axis.
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Figure 19 Calculating price elasticity of demand on the basis of point-price
elasticity

We use the formula of point elasticity if the formula of the demand
function is known.

Grouping of the goods on the basis of price elasticity:
— |e|l > 1 the demand of the good is price elastic, luxury goods
for example
— |g| <1 the demand of the good is inelastic, basic consump-
tion goods and stimulants for example
— |e¢] =1 the demand of the good is one unit price elastic, com-
mon clothing for example

Factors influencing price elasticity:

—  The volume of the price of a good compared to the income of
the consumer. The higher the price of the good compared to
the income of the consumer the more price flexible the de-
mand of the good is. That is in this case a one per cent in-
crease in the price of the good requires a greater percentage
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of the consumer’s income, if the consumer buys the good,
this makes it more likely that he will give up buying it.

The proximity of the examined good and of the replacement
good. The closer the price of the examined good and the
price of the replacement good are more flexible the demand
of the examined good is. In such cases it is easier for the
consumer to pass on to the replacement good, as there is on-
ly a minor difference in the prices of the two goods, that is if
the price of the examined good increases the replacement
good can become cheaper for the consumer.

The degree of substitution capacity of the good. The more
substitute goods a good has the greater price elasticity it has.
This stems from the fact that the consumer can find other
goods to replace the good with increased price.

The length of the time at disposition. On a short run the de-
mand for a good is not price flexible because the consumer
hasn’'t got enough time, or does not want to waste time on
looking for a replacement good instead of the good the price
of which has increased, and thus in the case of an increase in
price of the examined good it doesn’t, or does not decrease
in too great degree the demand for it. On long term the con-
sumer has enough time to look for a replacement good, or
realizes the difference so he gives up the examined good.

The relationship between price elasticity and revenue

Total revenue (TR) results from the multiplication of the standard price
of a good and the sold quantity.

TR=P*Q

As price elasticity is the figure which shows by how many percent the
demand of a good changes in the case of 1% increase in price, so it is
clear that in case:

le| > 1, that is the demand of the good is price elastic, if in
the multiplication TR = P * Q in the case of a 1% increase in
price the quantity of sold goods decreases to a greater de-
gree than 1%

le] < 1, that is the demand of the good is inelastic, in the mul-
tiplication TR = P * Q the quantity of the sold good decreases
with less than 1% at the 1% of increase in the price of the ex-
amined good, and this means that the profit increases
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— |e] =1 that is the demand of the good is inut elastic, elasticity
that is in the multiplication TR = P * Q in the case of 1% in
price determines an exactly 1% decrease in the quantity of
the examined good, thus the profit does not change

The cross price elasticity of goods market demand

= Cross price elasticity is the figure which shows how many %
change the 1% change in increase in the price of one good
produces in the change in demand of the other good.

Cross-price elasticity can also be calculated on the basis of arc elas-
ticity, and point elasticity.

The calculation of cross-price elasticity on the basis of arc
elasticity

- Ya-Ys8 _ YatYys
YPX T Pxa- Pxs = Pxa+ Pxs

The above formula shows the change in demand of good ,y” in the
case of a 1% increase in the price of good ,x”.

The members of the numerator and the denumerator can be inversed,
but if we inverse them in the numerator we have to do the same in the
denominator as well and vice versa.

We employ the formula of the curve elasticity (central formula) if the
equation of the function which shows the demand of good ,y” as a func-
tion of the price of good ,x” is unknown but at least two price values are
known and two related quantity values. The formula offers an approxi-
mate value of the cross price elasticity.

The calculation of cross-price elasticity on the basis of point
elasticity

o= WY
PP dPx " Px

We use the formula of the point elasticity if the equation of the function
which shows the demand of good ,.y” in relation with the price of good ,x".
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Through the above calculation we get an exact value of the cross-price

elasticity.

The sign of cross- price elasticity:

In the case of substitute goods one another it is positive be-
cause it increases the demand for the replacement good as it
is relatively cheaper compared to the examined good. This, of
course is only true if the price of the examined good exceeds
the price of the replacement good.

In the case of complementary goods it is negative, because
in such cases both the examined good and the complemen-
tary good are necessary for the consumer (this is why we call
them complementary goods) which means that the increase
in price of the examined good results not only in the decrease
of demand in the case of the examined good, but also in the
demand for the complementary good.

In the case of independent goods the value is zero.

The income elasticity of market demand

= Income elasticity is the figure which shows by how many percents
demand for the examined good changes if the nominal income
spent on consumption increases by 1%.

Income elasticity can also be calculated on the basis of arcelasticity
and point elasticity.

The calculation of income elasticity on the basis of the Engel
curve.

_Qa-Qs Qa+ Qg

€q, =

la-l8 ~ la+1s

The elements in the nominator and the denominator can be inter-
changed here as well, but if we change them in the denominator then
they should be changed in the nominator too and vice versa.

We use the formula of the curve elasticity (the central formula) when
the equation of the Engel curve is not known, but at least two incomes
and related quantitative values are available. The formula gives us an
approximately exact value of income elasticity.
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Calculation of income elasticity on the basis of point elasticity

_da Q
gl = gr - 7

We employ the formula of point elasticity if the equation of the market
Engel curve is known.

We mentioned repeatedly the Engel curve. In this case similarly to the
market demand function we are speaking about the sum total of the En-
gel curves of the consumers present on the market.

The sign of the income elasticity is generally positive because the in-
crease of income is accompanied by the increase of demand. In the case
of some inferior goods above a given income level it is negative, because
parallel with the increase of income the consumers restructure their con-
sumption habits and instead of inferior goods they start consuming supe-
rior goods and thus the demand for inferior goods decreases.

4.2.2 Consumer surplus

Before passing on to the discussion of consumer surplus we have to
clarify the concept of reservation price.

= Reservation price is the highest price the consumer is willing and
able to pay for a good. This price is specified by the demand
function as the demand function renders the quantity of the
consumer demand to the standard price the consumer is ready
and able to pay for a given quantity of the given good.

< Consumer surplus is the difference between the reservation price
and market price of a given good unit. It is the sum of the
individual consumer surpluses mirrored by all the purchased
good units.

This then is expressive of how much cheaper the consumer can buy a
given quantity of good compared to how much he would be ready to pay
for it. In other words consumer surplus reflected by one good unit ex-
presses how much the consumer can save compared to his planned ex-
penses. The total of the consumer surplus reflects the total savings of the
consumer.

Consumer surplus can be interpreted not only in the case of individual
consumers but also in the context of the whole market. In this case we
refer to the difference between the market price and the reservation price
shown by the demand function in the case of one good, in the case of all
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the purchased goods we are speaking about the sum of the consumer
surplus in the case of all purchased good units. At this point we are
speaking about the savings of all the consumers present on the market
compared to the average maximal price the consumers would have been
ready and able to pay for a given unit of a given good.

We base our illustration of the consumer surplus on the linear demand
function for the sake of simplicity.
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Figure 20 Consumer surplus

Let the market price be Py = 300. Accordingly on the basis of the
above chart the consumer surplus achieved in the case of the first good
is 900 - 300 = 600, in the case of the second unit of good it is 800 - 300 =
500, in the case of the third good is 700 - 300 = 400, and so on up to the
sixth good unit. Thus the total consumer surplus is 2100 money units,
which is identical with the ,graded + plane” area shown by the chart. It
can be seen on the chart that the triangles bordered by the demand func-
tion and the ,graded” plane are not part of the consumer surplus. This is
so because we employed larger units for the sake of more comprehen-
sive illustration. If we use infinitely small units (this is the case if we con-
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sider the demand function continuous) the above mentioned triangles
also form part of the consumer surplus. From the above it follows that on
the chart the consumer surplus is identical with the surface of the triangle
.Po; A; B”.

On the figure it can be seen that the consumer surplus can be defined
on the basis of the surface situated under the demand function. The cal-
culation of the surface under the function can be done with the help of
definite integral in the case of non-linear demand function.

4.2.3 Consumer behaviour other than normal

Up to now we have stated that the consumer will buy a good if he
needs it, if he has the necessary income and the cheaper the good is the
greater quantity he buys of it. We are now going to speak about situa-
tions different from the ones mentioned above:

1. Bandwagon effect: in this case the consumer buys because the
others are also buying and not because he needs the good. Fol-
lowing fashion at all costs is a typical case.

2. Snob effect: in this case the consumer will be more determined
to buy if the good is more expensive, because in this way he can
stand out from among the others. He buys the more expensive
good because he knows that the others cannot afford it.

3. Veblen effect: in this case the consumer draws conclusions re-
garding the quality of the good on the basis of the price of the
good and he thinks that more expensive goods are of better quali-
ty, so the more expensive the good is the higher its quality must
be, and he buys it.

4. Speculative effect: in this case the consumer buys the good if its
price is going up, because he thinks that its price will go even
higher, so he is better off if he buys the good before it, and later
he could sell it with profit.

4.3 SUMMARY, QUESTIONS

43.1 Summary

We have finished the discussion of the economic relationships of the
demand section with the analysis of the market demand. Through this we
managed to state the marketing oriented influence on the consumer’s
purchasing intentions on the one hand, on the other hand we opened the
possibility for the analysis of the behaviour of monopolies and paved the
way for the discussion of the negative social effects of monopolies on the
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market. We close down the discussion of the analysis of market demand
to deal with economic aspects of the offer side.

4.3.2 Self assessment questions

? How do you interpret cross price elasticity?

? In what cases do we use the central formula for the calculation of
price elasticity?

? In what cases do we use the formula of point elasticity to calculate
income elasticity?

? How do you interpret reservation price?

? How do you define consumer surplus?

433 Practice tests

?  If the price elasticity of the examined good is |-1,2|, then:

— increase in price results in increase in revenue

— in case of lower prices revenue increases

— lower prices lead to decreased revenue

— in case of increased price revenue does not change

? In the case of complementary goods cross price elasticity:

— is greater than 1 in absolute value
— is smaller than 1 in absolute

— has a negative sign

— has a positive sign

?  Negative sign income elasticity means that:

— the demand for the examined good is not flexible
— the demand for the examined good is flexible

— the examined good is a luxury good

— the examined good is an inferior good

?  Consumer surplus at unchanged demand function:

— increases parallel with the increase of market price

— decreases parallel with the increase of the market price
— decreases parallel with the decrease of the market price
— itis independent from market price
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? Reservation price:

— is identical with the market price in all cases

— in case of consumer surplus is higher than market price
— in case of consumer surplus is lower than market price
— its relationship with market price cannot be defined
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5. UNIT: PRODUCTION COSTS

5.1 AIMS AND COMPETENCIES

The aim of this unit is to produce mathematical models of economic
relationships including the function based analysis of production related
expenditure. The unit will offer us the possibility to get acquainted with
one or two variables production functions, the economic criteria of
properly structured optimal input and short term expenditure functions
and their interactions. The production oriented discussion of expenditure
creates the platform for the discussion of the criteria of profit maximiza-
tion in the next chapter, by the help of which the supply attitude of firms
in various market environments can be analysed.

5.2 STUDY MATERIAL

Two
variables
production
function

Partial
production
function

Production

Average
product

Marginal
product

line Cos function

Composition
of optimal
expenditure

Figure 21 Mind map
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5.2.1 Production, production functions
In order to create supply on the market there is need for production.

= Production is a process in which goods are produced by
employing resources.

Resources of production:
—  labour
— capital
— natural resources
— entrepreneurial abilities

1 Modelling production in microeconomy is based on Adam Smith’s
labour-value theory which distinguishes two resources namely
labour and capital.

6. http://www.biography.com/people/adam-smith-9486480

= Production function shows the changes in the quantity of goods
produced in relation with the quantity of resources employed in
the process.

In mathematical terms we can distinguish between two production
functions:
— one variable production functions
— multiple variables production functions

One variable production functions

< One variable production function (partial) (Total Product,
abbreviation: TP) shows the development of the output in
relation with one unit investment when all the other factors
involved remain unchanged.

We have to explain to related terms together with their functions be-
fore we pass on to the discussion of the partial product function.

< Marginal Product (abbreviation: MP) the additional product per
additional unit of input. Is the figure that shows the extent to
which the revenue changes, if we increase the input by one unit.

MPL:E

51



Economics I

The marginal product function shows the development of the marginal
product in relation to the input employed. This function is the primary
derivate of the partial product. In mathematical terms it shows the rate of
increase (the speed) of the partial product function:

dQ
MP, = —
FTdL

« Average product (abbreviation: AP) is the revenue stemming

from one unit imput.

Q
APL = E
The function of the average product shows the development of the

average product in its relation with the input employed.

XN

TS Y B0 e

Figure 22 The partial production function, average product and marginal
product and their interrelationship

In the upper section of the above illustration we can observe a partial

production function TP, which shows the shape of the revenues in rela-
tion to the work invested. The function increases till point L; at an in-
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creasing rate, that is the revenue is increasing with every increase in
work input. In point L, it has and inflexion point. Its growth slows down
between points L; and Ls, that is the revenue increases at an ever slower
rate with each new work investment. The function reaches its maximum
in point L; and from there it starts decreasing.

As the marginal product function shows the rate of growth of the par-
tial production is in the positive segment up to point L; and it is growing, it
reaches its maximum point in point L; while between L; and L; itis in the
positive segment and it is decreasing, to reach the negative segment and
enter the negative segment later. The negative values of the marginal
product are from the decreasing section of the partial production function,
as in this section the production decreases with every new input unit.

As the average value of any function from a geometric point of view is
the sloping of the function drawn from the origo onto a given point of the
function, up to the point the sloping of the line drawn from the origo onto
the partial production function is increasing (L, work investment), the
function of the average product also increases, but it starts decreasing
from this point on. As in the case of L, work investment the line drawn
from the origo onto the partial production function, in this point the slop-
ing of the line drawn in this point onto the partial production function
(gives the value of the marginal production) is identical with the slope of
the line drawn from the origo onto the partial production function (it gives
the value of the average product). From the above description it follows
that at level L, of work investment the function of average product reach-
es its maximum (AP,) and it intersects the marginal product function at its
maximum and it intersects the marginal production function (MP,).

= According to the law of decreasing yield with each additional
investment employed the revenue increases to a lesser degree.

The above mentioned law appears on the functions of the former illus-
tration between points L; and La.

Multiple variable production functions

c The multiple variables production function shows the
development of the revenue on the basis of the function of
multiple input employed.

For the sake of easier modelling and handling we use a two variables
production function, which shows the development of the function with
respect to the amount of employed quantities of two of the most im-
portant resources (labour: abbreviation: L; capital, abbreviation C or K).
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The image of the production function thus arrived at is the three dimen-
sional (spatial) form of the earlier interpreted partial production function.
The analysis of the two variables production function is in perfect

analogy with the analysis of the two variables revenue function earlier
discussed on the above basis:

— the analogy of the indifference curve is the isoquant curve;

— the analogy of the indifference map is the isoquant map;

— the analogy of the marginal rate os substitution is the margin-

al rate of technicalsubstitution ;

The analysis of the two variables production function differs from the
analysis of the two variables production function in that in the case of two
variables production functions revenue we do not examine total utility
(TU) in relation with two goods (,x” and ,y”) but the total product (TP) in
relation with two production factors (,L” and ,K”).

[l With the above in view we are going to discuss the two
changeables production functions briefly.

= Isoquant curve is the sum of investment combinations which
bring identical benefits for the firm.

= Isoquant map is the sum of isoquant curves representing different
revenue levels on a coordinating system.

< Marginal rate of technical substitution (abbreviation MRTS) is
the figure which shows by how many units the investment
quantity should be reduced in case of the continuous increase of
an investment factor by one unit to prevent decrease of the
revenue, that is to remain on the isoquant indifference curve.

The marginal rate of technical substitution can be calculated in three
ways:

VRTS, « = AK _dK _ MPL
LK™ AL T dL T MPx

5.2.2  Optimal factor combination of production at a given
expense limit

The area for investigation mentioned in the title is in perfect analogy
with the analysis of consumers’ willingness to purchase, on the above
basis:

— the analogy of the budget line is the isocost line;
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— the analogy of the optimal consumer basket is the optimal
factor combination

The analysis of consumers’ willingness to purchase and of the com-
position of the optimal investment resources differs, in that, in the isocost
line we do not have the combination of two goods ('x” and ,y”) at constant
costs (,Py" and ,P,") and constant income (I) but we are speaking about
the combination of two factors (,L” and ,,C"/,K”) at constant combination

of costs at constant input prices (,P.” and ,Py”) and constant costs (TC).

[l With the above in view we are going to discuss the optimalization
of investment briefly.

= The isocost line is the sum of investment combinations of cost in
the coordinating system, which result in similar expenses for the
firm at given input prices.

= Afirm uses its investment in an optimal composition if it produces
with the combination situated at the farthest intersection of its
isocost line and the isoquant curve which is farthest from the
origo.

At the point of osculation the following interrelationship exists:

MP.  MPy

PL Pk

< The firm produces with optimal combination of costs if the money
unit spent on the last marginal product is identical in all cases.

5.2.3 The cost of production

As we know it from our earlier studies (Economics |.) expenses can be
grouped according to financial, economic and production points of view.
As we put emphasis onto the mathematical modelling of economic rela-
tionships in the present material and we discuss the expenses in close
connection with production, here we only deal with categorization that
allows for illustration in the form of functions.

< Fixed cost (abbreviation: FC) is the cost the amount of which is
identical at all levels of production, for example rent. The average
form of this is the average fixed cost (abbreviation: AFC), which
is the fixed cost of a product unit.
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AFC = FC
T Q

= Variable cost (abbreviation: VC) the amount of which increases
with the increase of production for example basic material
expenses. The average form of this is the average variable cost
(abbreviation: AVC), which is the variable cost of one product
unit.

AVC = ve
T Q

= Total cost (abbreviation: TC) is the total cost of production, that
is it is the sum total of fixed and variable cost. Its average form is
the average total cost ( abbreviation: AC), which is the variable
cost of one product unit.

From the above it follows that:

TC=FC+VC
AC < TC
T Q

AC =AFC + AVC

= Marginal cost (abbreviation: MC) the total or variable surplus of
one product unit. It is the figure which shows by how much the
total or variable cost increases if production increases by one unit.

ATC
MG o AVC
T AQ

From the point of view of production cost categories can be illustrated
as a function of the amount of produced goods, so the resulting functions
can be called short term cost functions.
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Short term functions of production

Short term functions show the development of cost as a function of
the amount of produced goods.

The variable cost function can be deduced from the partial production
function we discussed earlier.

If we set up the inverse of the partial production function, than we ob-
tain the cost function (L), which function shows the amount of cost (in this
case labour force) necessary for the production of a given quantity of
products?

As variable cost is the multiplication of the amount of variable cost
employed and of the cost of the expenditure that is in this case

VC=P_*L
And because in the course of modelling the cost of labour (P.) is con-

stant we obtain a variable cost function from the cost function, if we mul-
tiply it by the respective constant of labour cost.

Figure 23 Derivation of variable production cost from partial production
function
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[l From the above illustration it can be seen that the backbending

section of the cost function (L) — which is dervied from the
decreasing section of the partial production function is not shown.
On the one hand this section has no meaning from an economic
point of view — it is obvious that the firm does not use more
investment for the production of the same product if it can manage
from less —, on the other hand it would not make sense as a
function either. As the given sections of the function drawn as the
inverse of the production function cannot be interpreted as
functions, the equation of the function cannot be exactly stated.
For this reason we solved the representation of the cost function
with the help of a line diagram placed onto the inverse points of
the coordinate. We employed a similar method in the case of the
illustration of the variable cost function. We have to note though
that for the sake of easier handling we are going to operate with
the help of the regressive function equation of the variable cost
function placed onto the points of the coordinate system, which
represents approximately the function of the variable cost function
shown in the above illustration.

0.15

3 0.05]

1 1
0 5 10 50%0 25Q1300§5 40 45

Figure 24 Short-term cost functions and their relationships
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As the extent of the fixed cost is identical at all levels of production the
fixed cost function is a line parallel to the coordinated axes representing
the amount of the produced items.

As TC=FC +VC and as ,FC” is constant, we arrive at the total cost
function if we add the constant value of the fixed cost to the function of
the variable cost function.

As AFC = % and as on function AFC ,FC” is constant while ,Q” in-

creases, function ,AFC” is a hyperbole, consequently its value is con-
stantly decreasing, but does never attain zero.

Marginal cost is the primary quantitative derivate of the variable or to-
tal cost function. In mathematical terms it shows the rate of growth of the
variable and total cost functions.

MC = dTC
©dQ
MC = dvc
~dQ

As the marginal cost function is flexible and it shows the rate of growth
of the total cost function it is in the positive segment till point Q, and it is
decreasing (the flexible and total cost function are growing at a slower
pace), it reaches its minimum in point Q; (the flexible and total cost func-
tion are in their inflexion point), from point Q; it reaches the positive seg-
ment and is growing (the variable and total cost function is growing at an
increasing rate).

As geometrically the average value of any function is the sloping of a
line drawn from the origo onto a given point of the function up to the point
of production where the sloping of the line drawn from the origo to the
given point of the variable cost function is decreasing (Q, production lev-
el), the average variable cost is decreasing, and from here it starts in-
creasing. As the line drawn from the origo to the variable cost function in
the case of Q, production level is tangent to the variable cost function,
the sloping of the line drawn onto the variable cost function (gives the
value of the marginal cost function) is identical with the sloping of the line
drawn from the origo onto the variable cost function (provides the value
of the variable cost function). From the above description it follows that
the average variable cost function (AVC) has its minimum and intersects
with the marginal cost function (MC) at Q. production level.

Following the logic of the explanation of average variable cost function
the definition of the average total cost function (AC) can also be defined.
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Due to the relationship between the average variable cost function
(AVC) and the average total cost function (AC) it should be noted that as

AC = AFC + AVC

, and as ,AFC” decreases simultaneously parallel with the increase of
production but it is never zero, functions ,AC” and ,AVC” stick together
but they never intersect.

5.3 SUMMARY, QUESTIONS

5.3.1 Summary

By acquiring the knowledge provided by this unit we are enabled to in-
terpret the economic contents of one and two variables production func-
tions, we are able to define the combination of resources used through
the production process which can result in the greatest possible profit at
a given cost frame and investment prices, and with the help of our
knowledge about the short term expenditure functions we have the op-
portunity to analyse the behaviour on the market of firms which intend to
obtain maximum profit.

5.3.2  Self assessment questions

What does marginal product express?
Interpret the isocost line!
Interpret the criteria of optimal investment!

What is the relationship between variable cost and marginal cost
functions?

? What is the relationship between the average total cost function
and marginal cost function?

S ")

5.3.3 Practice tests

-~

Along the isocost line:

the price of the goods is constant

— the production cost of the firm is constant
— the quantity of the goods is constant

all the statements are true

? In the case of the optimal investment combination the producer:
reaches the greatest possible revenue from the given cost
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— reaches the given revenue from the least possible cost
— reaches the greatest revenue from the given investment cost
— all the statements are true

The classically conceived partial production function parallel to the
increase of the cost above the total interpretation area:

— isincreasing at an ever faster rate

— isincreasing at a lesser rate

— first is increasing at a faster rate, then it is increasing at a
slower rate

— is decreasing

The variable cost function:

— inthe case of increasing investment shows increasing costs

— in the case of increasing consumer prices shows increasing
costs

— atincreasing incomes shows increasing costs

— inthe case of increasing production shows increasing costs

The average variable cost function in its minimum point:

— the average variable cost is equal with the average total cost
— the average variable cost is equal with the average fixed cost
— the average variable cost is equal with the marginal cost

— the average variable cost is equal with the total cost
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6. UNIT PERFECT COMPETITION AND MONOPOLIES

6.1 AIMS AND COMPETENCIES

The aim of this unit is to introduce two extreme types of market pre-
sent in economy, and to model the activity of firms functioning under
such conditions. While discussing the themes of the unit we are going to
be introduced to the characteristics of the two above mentioned types of
market, the mathematically formulated criteria for the maximization of
profit, and we are going to proceed and demonstrate the function of the
offer function of the firm functioning under perfect competition and pass
on to analysis of the basic types of profit maximization of perfectly com-
petitive firms and monopolistic conditions respectively.

6.2 STUDY MATERIAL

The
behaviour
of companies
on markets

The
behaviour
of perfectly
competitive
companies

Basic instances
of profit maximi-
zation of perfectly
competitive
companies

Figure 25 Mind map

The
behaviour
of monopolistic

companies on
the market

Basic instance
of profit
maximization of
monopolistic
companies

6.2.1 The behaviour of perfectly competitive firms

Characteristics of perfectly competitive markets:

— Entering the market is extremely simple because investment

expectations are low;

—  Sellers are present in extremely high number on the market;
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—  The products substitute one another extremely well;

—  Obtaining information about the market is extremely easy;

—  Market competition is extremely intense;

— The firms present on the market cannot exercise influence
upon the price, for them price is an exterior element, that is it
is a positive constant.

Supply oriented attitude of firms functioning on perfectly compet-
itive markets

The aim of a firm is to maximize profit. As profit is the difference be-
tween total revenue and total cost, that is:

Tmr=TR-TC

Profit can be increased if the firm increases its revenues, and while
the firm increases its revenue, it decreases its expenditures. As on the
market of human resources competition is perfect (where the price is
positive and constant) the firm can only increase its profit if it increases
its revenue. As income is the multiplicand of the quantity of the products
sold and of their price, that is:

TR=P*Q

where the price is positive and constant, the firm can only increase its
revenue and through it its profits if it increases its production. If the firm
increases production, then the expenditures of the firm increase in pro-

portion with the marginal cost of production of every extra product unit

(MC = %), and its revenue increases in proportion with the marginal

revenue.
Marginal revenue is the extra revenue generated by the production of
an extra unit.

MR_AW2
T AQ

The figure which shows the amount by which the revenue of the firm
increases if it increases production by one unit. As for a firm performing
on perfectly competitive markets the price is constant, it sells every unit
produced at the same price, that is, its revenue increases with the same
amount that is with the market price, with the production of every unit
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produced. On the basis of the above in the case of a perfectly competi-
tive firm:

MR =P

From the above description it follows that the firm is able to increase
its profit as long as:

MR > MC

Because in this case the revenues of the firm increase faster than its
costs.
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Figure 26 The criteria of maximal profit in the case of perfect competition

On the basis of the above the firm reaches its maximal profit if its
marginal revenue is equal with its marginal cost, that is:

MR =MC
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The above formula is called the primary criterium of profit
maximization.

[l As we saw it earleir, the function of marginal cost has a
decreasing section as well. As the function of the marginal
revenue is linear the two functions can even have two
intersections, that is the primary criterium of profit maximization
can be achieved in two positions. Because between the two
intersections MR > MC, in this region profit increases. It naturally
follows that profit can be maximal on the increasing section of the
marginal cost function, that is, where the primary derivate of the
marginal cost function is greater than the primary derivate of the
marginal revenue function determined by the quantity of the
products (in the case of perfect competition this is 0, as MR is

constant). This is the second criterium of profit maximization, and

. . dMC _ dMR
fe—_
its formula is: R

As we can see it on the following illustration, if the market price in-
creases, the quantity of the product which brings maximal profit to the
firm increases alongside the marginal cost function. Because the supply
function shows the quantity of the goods the firm offers for sale, and as
the firm obviously produces the product quantity which brings it maximal
profit we can state that the supply function of the perfectly competitive
firm is on the marginal cost function of the firm.
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Figure 27 Derivation of the supply function of the perfectly competitive firm
from its marginal cost function

Basic cases of profit maximization in the case perfectly com-
petitive firms

In the following we are going to examine the development of produc-
tion, costs, revenues and profit of a firm in their relation with the increase
of the market price.

a) The firm produces in shutdown point

A firm reaches its shut-down state, when the market price (Po) is iden-
tical with the minimum of the averagevariable cost. In this case the pro-
duction of the firm on the basis of the profit criterium MC = MR is ,Q,".

As TR = Py * Qo, on the illustration below the total revenue equals the
entire surface of ,P,”; ,B”; ,Qo”; ,O” rectangle.

As AVC = \(/)—C, VC = AVC * Qo. Accordingly, the variable cost in the il-
0

lustration below is also equal to the surface of the ,P,"; ,B”; ,Qo"; ,O” rec-
tangle, that is in shut-down point TR = VC, that is the revenue of the firm
only covers the variable costs.
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As AC = —, it means that TC = AC * Q.. Accordlngly on the basis of

the |Ilustrat|on below is the surface of the ,AC”; ,A”; ,Qo"; ,O” rectangle.

As TC = FC + VC, this means that FC = TC — VC. Accordingly fixed
cost is the surface of ,AC”; ,A”; ,B”; ,Po” rectangle in the illustration be-
low.

Because T = TR-TC, in the illustration below the profit is also the
surface of ,AC”; ,A”; ,B”; ,Po” rectangle and it is negative, that is the defi-
cit of the firm in shutdown point is identical with the fixed costs of the firm.
As the fixed costs of the firm exist even in the case of zero production
and this means that if the market price is identical with the minimum of
the average variable cost, it doesn’t make any difference whether the firm
shuts down or it goes on producing because its losses are identical in
both cases. In case of lower price levels the firm is sure to shut down, but
at higher price levels it is likely to continue short term production. This is
why we call this price level shutdown point.

P;,C
03] . . toooon

025 1

AC

AVC

01
Po=AVC

Figure 28 The perfectly competitive firm produces in shutdown point
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As the supply function of the perfectly competitive firm is on the mar-
ginal cost function of the firm and because a firm can have supply only if
it produces, we can state that the supply function of a perfectly com-
petitive firm is identical with the section of its marginal cost func-
tion situated above its shutdown point.

b) The firm produces in a state of loss minimization

In this case market price is between the minimum of the average total
cost and the minimum of the average variable cost.
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Figure 29 The perfectly competitive firm produces in a state of loss minimization

—  Variable cost: surface of ,AVC”; ,C”; ,Qo"; ,O” rectangle

— Total cost: surface of ,AC”; ,A”; ,Qq”; ,O” rectangle

—  Fixed cost: surface of ,AC”; ,A”; ,C”; ,AVC” rectangle

—  Total revenue: surface of ,Py”; ,B”; ,Qo”; ,O” rectangle

- Profit: surface of ,AC”; ,A”; ,B”; ,Py” rectangle and it
is negative
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— Loss minimization: surface of ,P,”; ,B”; ,C”; ,AVC” rectangle.

— This is the amount of minimized deficit of the firm if it produces at
,Po’ price level, as compared to the case it shuts down.

¢) The firm produces in break-even point

-

Figure 30 The perfectly competitive firm produces in break-even point

— Variable cost: surface of ,AVC”; ,B”; ,Qo"; ,O” rectangle

—  Total cost: surface of ,Py”; ,A”; ,Qq”; ,O” rectangle

—  Fixed cost: surface of ,Py"; ,A”; ,B”; ,AVC” rectangle

— Total revenue: surface of ,Py”; ,A”; ,Qo”; ,O” rectangle

- Profit: as TR = TC (the incomes of the firm cover all the

costs), thus Tr=0

d) The firm realises positive profit
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Figure 31 The perfectly competitive firm realises positive profit

Variable cost:  the surface of ,AVC”; ,C”; ,Qo"; ,O” rectangle

Total cost: the surface of ,AC”; ,B”; ,Qo"; ,O” rectangle
Fixed cost: the surface of ,AC”; ,B”; ,C”; ,AVC” rectangle
Total revenue: the surface of ,P,”; ,A”; ,Qo"; ,O” rectangle
Profit: the surface of ,Py”; ,A”; ,B”; ,AC” rectangle
6.2.2 The behaviour of monopolies

The characteristics of monopolistic markets:

Entering the market is virtually impossible, because the in-
vestment requirements are enormous;

There is one seller on the market;

The produced goods do not substitute one another;

Getting information about the market is virtually impossible;
There is no competition on the market;

The firm acting on the market decides on the price alone.
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Definition of the marginal income function of a monopoly

The aim of the firm is to maximize profit. Because profit is the differ-
ence between total revenue and total cost, that is:

Tmr=TR-TC

Profit can be increased if the firm increases its revenue or reduces its
costs. As on the resources market there is perfect competition (where the
price is positive and constant), the firm can only increase its profit if it
increases its revenue. As revenue is price multiplied by the quantity of
sold goods, that is:

TR=P*Q

and as the firm has the role of establishing the price it can most easily
increase its revenues and through them its profits if it increases the pric-
es. If the price increases the amount of goods sold to the consumers
might decrease. Because price elasticity shows the relationship between
changes in price and the amount of demand, the revenue of the monopo-
listic firm and consequently its profit depend on the price elasticity of the
good produced.

We shall use a simple example for the definition of marginal revenue
and for the sake of simplicity we shall use linear demand market function:

D: Q=167,224*P +50
P =-0,00598 * Q + 0,299

As TR = P * Q, this means that:

TR =-0,00598 * Q% + 0,299 * Q

As MR = %, that is the marginal revenue function is the primary

derivate of the total income function based on the quantity of goods

(MR = 52, it follows that:

MR =-0,01196 * Q + 0,299

The relationship between market demand function and the marginal
revenue function of a monopoly is shown by the following illustration.

71



Economics I

P:MR
0305

0.25
02]
0.15 |
0.1

. 0.05]

<. » . ) il AT o S i

Figure 32 The relationship between market demand function and marginal
revenue function of monopolies

The above illustration shows that the intersection of the market de-
mand function and of the marginal revenue function with the vertical axis
is identical and the marginal income function halves the market demand
function value assets. As the marginal income function reaches zero val-
ue about halfway it is certain that in this point revenue does not change
and the absolute value of the price elasticity of demand is 1 (see the dis-
cussion of the relationship between price elasticity and income). As the
marginal revenue function is situated in the positive region of the demand
function value in its first ,half”, in this region revenue increases parallel to
the increase of the quantity of the good, that is the price elasticity of de-
mand in absolute terms is larger than one, because the decrease of the
price by one unit results in the increase of demand (that is it can be sold
by the firm) greater than one per cent. In the ,second half’ of the value
assets of the demand function the relationship is exactly the opposite.
From the above it also follows that the income of the firm is maximal at
the point that halves the demand function.
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Basic cases of profit maximization of monopolies

Modelllng is based on the above starting points:
The cost functions of the monopolistic firm are identical with
those of the perfectly competitive cost functions;
— The first and second conditions of profit maximization are
identical with the ones discussed in the case of perfectly

competitive firms (MR = MC; == dMC d(';gR

— As a monopolistic firm has deC|S|ve role in establishing price,
it requires the highest price for the good that consumers are
ready and able to pay for it, that is the price is dictated by the
demand function.

—  While modelling we are going to sharpen the sloping of the
demand function that is the price sensibility of the consumers
decreases. This is the result of the increase of the income of
the consumers. The basic situations of profit maximization
could be modelled even if we shifted the demand function
outward from its initial position, which would result from the
increase in the number of consumers.

a) The firm produces in shut-down point

In the case of shutdown point market price is formed at the meeting
point of the demand function and the average variable cost function. It is
certain that the firm cannot produce at a lower cost in a short term, and it
would not produce at a higher cost. If the demand function and the aver-
age variable cost function intersect in only one point (point ,B”), than it is
certain that it is determined by the quantity of goods belonging to maxi-
mal profit.
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Figure 33 The monopoly produces in shut-down point

Variable cost: surface of ,Py”; ,B”; ,Qo”; ,O” rectangle

Total cost: surface of ,AC”; ,A”; ,Qq"; ,O” rectangle

Fixed cost: surface of ,AC”; ,A”; ,B”; ,Py” rectangle

Total revenue: surface of ,Py"; ,B”; ,Qo”; ,O” rectangle

Profit: surface of ,AC”; ,A” ,B”; ,Po” rectangle and it is
negative
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b) The firm is producing in a state of loss minimization
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Figure 34 The monopoly produces in a state of loss minimization

Variable costs: surface of ,AVC”’ ,C” ,Qo; ,O”
rectangle

Total costs: surface of ,AC”; ,A” ,Q,"; ,O” rectangle
Fixed costs: surface of  ,AC”; A’ ,C’ LAVC’
rectangle

Total revenue: surface of ,Py"; ,B”; ,Qq”; ,O” rectangle
Profit: surface of ,AC”; ,A” ,B”; ,Po” rectangle

and it is negative

Loss minimization: surface of ,P,"; ,B”; ,C”; ,AVC” rectangle.
This is loss minimization of the firm if it produces at, ,P,”" price
level, as compared to shut- down.
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¢) The firm produces at break- even point

In the case of break-even point market price is formed at the meeting
point of the demand function and the average total cost function. If the
demand function and the average total cost function have only one
common point (point ,A”), it develops provided it can produce a quantity
belonging to the maximized profit region.

Figure 35 The monopoly produces in break-even point

— VAriable cost: surface of ,AVC”; ,B”; ,Q,"; ,O” rectangle

—  Total cost: surface of ,Py”; ,A”; ,Qq”; ,O” rectangle

—  Fixed cost: surface of ,Py”; ,A”; ,B”; ,AVC” rectangle

— Total revenue: surface of ,Py”; ,A”; ,Qo”; ,O” rectangle

- Profit: as TR = TC (the revenues of the firm cover total

costs), so Tm=0
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d) The firm realizes positive profit

Figure 36 The monopoly realises positive profit

Variable cost:  surface of ,AVC”; ,C”; ,Qo"; ,O” rectangle

Total cost: surface of ,AC”; ,B”; ,Qo”; ,O” rectangle
Fixed cost: surface of ,AC”; ,B”; ,C”; ,AVC” rectangle
Total revenue: surface of ,Py’; ,A”; ,Qo"; ,O” rectangle
Profit: surface of ,Py"; ,A”; ,B”; ,AC” rectangle

] If we compare the behaviour of the monopolisitc firm to the
behaviour of the perfectly competitive firm, we can state that the
monopoly sells the same quantity of good at a considerably higher
price. This means that the existence of the monopoly causes
welfare losses for the society, and this is in part the cause of the
fact that the activity of monopolies is limited by law.
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6.3 SUMMARY, QUESTIONS

6.3.1 Summary

In this unit we clarified the characteristics of the perfectly competitive
and of the monopolies, the criteria of profit maximization and related to
this the mathematical formula with the help of which the extent of the
output of the firm aiming at profit maximization can be established. We
defined the supply function of the perfectly competitive firm, and exam-
ined in details the basic cases of profit maximization related to different
price levels in the case of perfectly competitive and monopolies. When
concluding our analysis of the two kinds of market we agreed that firms
which function in monopolistic conditions cause welfare losses to society.
We finished the analysis of the supply section of the product market and
in the next unit we are going to pass on to the examination of the re-
source markets.

6.3.2  Self assessment questions

?  What does marginal revenue express?

? What is the difference between the marginal revenue function of
the perfectly competitive and monopolies?

? Interpret and support your interpretation of the primary condition of
profit maximization!

?  What does the value of loss minimization express?
? ldentify the supply function of the perfectly competitive firm!

6.3.3 Practice tests

?  In shutdown point:

— the revenue of the firm covers all the costs of the firm
— the revenue of the firm covers its variable costs

— the revenue of the firm covers its fixed costs

— the revenue of the firm covers its marginal costs

?  In break-even point market price is:

— the average variable cost
— the average total cost

— the average fixed cost

— the variable cost

? If the firm realises positive profit, then the market price:
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— is equal to the average variable cost
— is equal to the total cost

— is equal to the average fixed cost

— is higher than the average total cost

In the break-even point of the perfectly competitive firm the market
price is equal to:

— the minimal average variable cost
— the minimal average total cost

— the minimal average fixed cost

—  the minimal marginal cost

In the case of loss minimization the revenue of the firm:

— covers the total cost

— exceeds the total cost

— is lower than the total cost

— is lower than the variable cost
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7. UNIT: RESOURCE MARKETS AND EXTERNALITIES

7.1 AIMS AND COMPETENCIES

In order to supply firms have to produce and production needs re-
sources. The study of the present unit can help us understand the math-
ematical modelling of optimal resource demand, the optimal criteria in the
case of employing one or more resources as well as the input demand
curve.

Furthermore we are going to identify the positive and negative influ-
ences of economic transaction upon external actors and some methods
of handling these influences both from the perspective of the consumers
and that of the producers.

7.2 STUDY MATERIAL

Labour force

markets and
externalias

Supply of
land
Demand

for rS"p‘:y :f Supply of

resources Soomies labour
Supply of
company

abilities

Figure 37 Mind map
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7.2.1 The analysis of resource markets

We examine the resource market similarly to all the other markets
from the perspective of demand and supply.

Analysis of demand on the resource market

The resource demand of a firm is determined by its ambition to
achieve profit maximization. As the growth of the profit is determined by
the changes in revenue and cost, in this case we are going to examine
the way in which the increase in the quantity of the utilized resources
affects the cost of production and revenue.

< The figure which shows how many units growth is incured in the
production cost by one unit growth in the expenditure utilized is
called the marginal factor of production cost. (The figure which
shows how many units of growth are produced in the production
costs byone unit increase in the quantity of input is called the
marginal factor cost (MFC,)

ATC
MFCL = _AL

On a perfectly competitive market the price is given, that is it is a posi-
tive constant, so if there is perfect competition on the resource market,
than the firms can obtain one unit of resources for the same price, that is
with the acquisition of every extra unit of resources their expenses are
going to increase with the same amount, that is with the price of the re-
spective resources. From this it follows that, in case of perfectly competi-
tive markets:

MFCL = PL

=z The figure which shows by how many units the revenue of the
firm increases when one unit of the resources is employed is the
marginal resource of production (MRP,)

MRPL = I

Because MR = %, ATR = MR * AQ. From this it follows that:
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. AQ
MRP_ = MR AL

As MP, = %, it follows that:

MRP_. = MR * MP_

As on a perfectly competitive market MR = P and is constant, it follows
that in case of perfect competition on the goods market:

MRP_ = P * MP,

As the marginal factor cost (MFC,) shows the growth of costs in the
case of one unit constant growth of employed cost, and the marginal rev-
enue of the factor (MRP.) shows the same with respect to revenue, and
because profit is the difference between revenue and cost, for the firm
trying to maximize profit it makes sense to increase the amount of the
quantity of the input employed till MRP_ > MFC,.

[l From the above it follows that function MRP_ is the vertical
trasformed of MP, function as it can be seen on the illustration
below.
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Figure 38 Optimal resource utilization, illustrated on a perfectly competitive
resource market

As it is clear from the above demonstration and illustration, a firm aim-
ing at profit maximizing uses the last unit of expenditures in the case of
which:

MRPL = MFCL
And

dMRP,_ < dMFC_
do do

As firms functioning on the market are aiming at profit maximization, it
is obvious that they are going to buy the amount of resources which gen-
erates maximal profit for them. From this and from our earlier statements
it follows that the input demand function of the firms is on the downward
sloping section of their marginal product revenue function.
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] The input demand function shows the amount of resources
required by the firm in relation with the price of the resurces.

As perfectly competitive firms produce in the point of the minimum
section of their marginal cost function situated above their marginal cost
function, which section is related to the section below the marginal prod-
uct function, the input demand function of the perfectly competitive firms
is identical with the section below the maximum point of the marginal
revenue function.

As the marginal revenue of the monopolies is lower than the market
price in the case of all product units and because MRP_.= MR * MP,,
and in the case of perfect competition MRP_ = P * MP_, it is obvious that
the input demand function of monopolies is lower than that of perfectly
competitive firms, that is monopolies in case of similar input prices buy
lesser resources than the perfectly competitive firms, as they produce
less under identical market conditions.

Until now we examined the optimal demand of a resource. It should
be noted that firms use resources together, in different combinations. In
these cases the above discussed optimal criteria has to be met. This
criteria can be described as follows on perfectly competitive markets:

MRPL = P|_
and
MRPK = PK

As MRP_ = MP_ * P and MRPx = MPy * P, in optimal cases:

MPL* P = P|_
and
MPK*Pz PK

From the above it follows that:

MP,_

PL =P

and
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MPy
Pk

That is the optimal criteria of the use of more expenditure is:

MP. _ MP

PL Pk

= The firm uses its resources in an optimal arrangement if the
marginal product resulting from the last cost unit is identical in
every case.

From the relationships discussed so far it can be seen that the de-
mand for supplies is in direct relationship with the revenue stemming
from the final product resulting from the use of the resources that is with
the demand for the finite product. On the basis of the above we can state
that the demand for resources is a derivative demand, as it depends on
the demand for the finite good, it stems from it.

The analysis of demand for resources

Having in view the fact that the supply of resources differs as a func-
tion of their difference in nature, the analysis of the supply side will be
pursued on the basis of individual resources.

Supply of labour force

The relationship between wages and individual supply of labour force
is shown by the individual labour supply function.
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Figure 39 Individual labour force supply function

On the individual labour force supply curve we can see that with the
increase of the wages per hour (W) the amount of labour per hour sup-
plied for the firm sector increases up to point L, from where it starts de-
creasing. The increase is obvious as the worker is ready to work more in
the case of higher hourly wages. Above W, level of hourly wages in-
crease per hour wages generates lesser working hours for the amount of
work involved because in this region free time has greater value for the
employee than the extra income that can be earned and at higher hourly
wages the employee can earn the same sum, by way of which he can
satisfy his needs in shorter working time. The exhibit also shows that the
supply of labour force does not reach its zero point in the case of zero
wages. This is also easy to understand as the employee does not want to
work for somebody else in case of extremely low wages but prefers trying
to find some possibilities of money earning in his free time.

The causes of difference in wages:

— Differences in wages stemming from production efficiency.
Work efficiency is expressed by the revenue of marginal
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product (MRP,). It is obvious that greater wages can be ob-
tained in areas of greater productivity.

— Differences in wages stemming from differences in qualifica-
tion. Employees with higher qualifications have to be paid
more not only due to higher efficiency, but also on the con-
siderent that obtaining higher qualifications impose greater
investment (time, money, energy and so on) on behalf of the
employee.

— Wage differences generated by differences in abilities. Tal-
ented employees are honoured with higher payment by firms.

— Differences in wages determined by the value judgement of
the society. Employees working in areas disregarded by so-
ciety should get higher wages than the accepted value of the
goods they are producing so as to have employees ready to
perform the respective task. In areas overvalued by society
wages tend to be lower.

Supply of land

The supply of land is constant, that is it is totally inelastic because its
guantity cannot be multiplied. This means that land has to be sold for the
price the representatives on the demand side are ready to pay for it. The
price of land is rent.

The forms of rent:
— differential rent
— absolute rent

Differential rent is the surplus of revenue resulting from the cultivation

of a higher quality land as compared to a weaker quality land. The differ-
ential rent theory was worked out by David Ricardo.

7. http://www.britannica.com/EBchecked/topic/502193/David-Ricardo

Factors of differential rent:

— the extra revenue stemming from better soil and climate;

— The extra revenue produced by investments effectuated on
the land. It is obvious that a lot where a well was drilled and
there is electricity can produce greater revenue;

— Extra revenue stemming from the location of the land. A lot or
land which is closer to a city, and the products grown there
can be sold easily is going to bring greater revenue. Similarly
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extra revenue is generated by the proximity of transport junc-
tures as it renders transport easy.

Absolute rent which is closely linked to the name of Jean-Baptiste Say
stems from the fact that supply of land is continuous; its quantity cannot
be increased so the owner of the land has a specific monopolistic status
or position. This monopolistic status obviously brings greater revenue to
the landowner.

8. http://www.britannica.com/EBchecked/topic/526095/J-B-Say

Supply of capital and entrepreneurial abilities

The intricacies of financial markets were discussed during earlier
studies and the theme was thoroughly discussed in chapters of Econom-
ics | so we are not going to discuss them at this point.

The entrepreneur employs his abilities during the work process so fif
approached from a larger perspective entrepreneurial abilities can also
be discussed as part of the working process. We still tend to discuss en-
trepreneurial abilities as a separate resource, because the entrepreneur
is not simply an employee, but a ,special kind of” man. An entrepreneur
is a participant in economy endowed with organizational talent, ready and
able to risk, who has some sense of competitiveness and is profit orient-
ed. The appearance of entrepreneurial skills depends on how enterprise
friendly society and the given economic environment are. Of course, in
socialist societies entrepreneurial skills have a much lesser opportunity to
appear than under liberal minded capitalist conditions.

7.2.2 Externalities

= Externalityis the name for some sort of external economic effect
which offers extra profits either in production or in consumption
to actors outside economic transactions which they do not pay for
or it causes them damages they did not agree to accept.

Externalities can be grouped on the basis of their sources as fol-
lows:

Production, if it stems from the process of production;

Consumer, if it stems from the activity of the consumer

On the basis of their sources externalities can also be:
— Positive, if it is favourable for the external actor;
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— Negative, if it is unfavourable for the external actor

[l Itis a positive consumer externality for example if somebody next
door is listening to music and we like that particular music, so we
enjoy listening to it. The same situation can be defined as nagtive
externality if we do not enjoy the music povided by our neghbour.
The pollution of the environment caused by firms is a negative
externality too. It is a positive externality if the firm builds a good
road which can be used by the population as well.

Internalization of the externality, that is rendering the external effects
internal:

— A volunteer, mutual agreement between the parties. If the
parties are inclined to, this is the shortest way of solving the
problem.

— Compensation reached with the external verdict of Court of
Law. This means gaining their rights by way of legal proce-
dures;

— Internalization by way of administrative prescriptions. Taxa-
tion of economic actors pursuing activity with negative ef-
fects, implementing laws and regulations intended to prevent
negative external effects.

7.3 SUMMARY, QUESTIONS

7.3.1 Summary

The material of the present unit helped us understand the concepts of
marginal production factor and marginal product revenue, and on the
basis of the above we clarified the criterium of optimal resource utilization
in the case of one or multiple resources and we constructed the input
demand function in the case of perfectly competitive and monopolies
alike.

Furthermore we got to know about external effects and methods by
way of which they can be handled.

7.3.2  Self assessment questions

?  How do you explain decreasing work supply in the case of increas-
ing wages?

?  What is an externality?

? What is the relationship between the marginal product function
and marginal revenue function?
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? What is the relationship between marginal revenue function and
input demand function?

?  What is differential rent?

7.3.3 Practice tests

? In the case of externality:

— the demand of the consumer increases in the case of in-
creasing prices

— the consumer will buy the good even if he do not need it

— the consumer is buying because the others are also buying

— an external party also enjoys the benefits or suffers the
harms of the transaction of the parties who are in economic
transaction

?  The supply of land is:

— elastic

— inelastic

— unit elastic

— its elasticity cannot be determined

? Inthe case of optimal utilisation of the last unit of expenditure:

— marginal cost is equal with its marginal product revenue

— marginal cost is higher the its marginal product revenue

— marginal cost is lower than its marginal product revenue

— neither its marginal cost nor its marginal product revenue are
essential

? In the case of optimal utilization of joint expenditures:

— marginal profit linked to every marginal revenue related to the
last money unit spent is identical in all cases

— total revenue is larger than total cost

— in the case of increased expenditures marginal product reve-
nue can be increased

— marginal product revenue incurred by every last money unit is
identical in all cases of expenditures

? Marginal product revenue of the production factor in the case of
perfectly competitive firms:
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is marginal product multiplied by market price

is marginal product multiplied by marginal revenue
extra revenue generated by one unit extra expenditure
all the above statements are true
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8. UNIT: THE FLOW OF INCOME IN ECONOMY

8.1 Aivs

The aim of the present unit is to clarify the way in which the income
produced by national economy circulates between the actors of the
economy and the markets functioning in economy. In doing so we are
going to highlight the way in which certain groups or actors obtain their
revenues and on what they spend their expenses. We also hope to
demonstrate that at a social level we can only afford spending the in-
come we managed to produce. Even behind certain transfers effectuated
by the state there is some sort of economic achievement in the course of
which society generates the taxes from which the state can cover the
transfers. We are going to understand the importance of the savings by
way of which economy provides the money needed for long term welfare
investments. The contexts discussed in this unit will enable us to under-
stand the developments taking place on the product market of economy.

8.2 STUDY MATERIAL

The circula-
tion of income
in economy

Figure 40 Mind map
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8.2.1 Circulation of income in economy

As we already know it from our earlier studies GDP is the most im-
portant data regarding the economic achievement of a country, which
can be approached from the production and consumption side (GDP bal-
ance sheet). It is the value expressed in money of the added value of the
products produced by a given national economy, or if we approach it
from the point of view of actual consumption, it is the value expressed in
money of the final consumption (consumption ,C”; investment ,I”; gov-
ernment spending ,,G”; export ,X”) of national product and services. We
have to emphasize at this point that while modelling national (macroeco-
nomic) processes we always take into account the value of employed
goods and services in money value and never in their natural measure
units. The obvious explanation for this is that in the course of the exami-
nation of processes taking place in the national economy (macro econo-
my) we have to think not in terms of the specific market of one particular
good but in terms of national economy on a larger scale, where goods
are measured by different units (kilo, litre, item, etc.) and cannot be used
in their natural measurement unit, so the shared value measurement is
money. Convertion to money (currency) is naturally arrived at by multiply-
ing the quantity of a given good or service with its price. If we calculate
with the current market price (current price) we can speak about nominal
value and if we calculate with earlier prices (unchanged prices) we are
speaking about real value as we learned it during our studies in statistics.

When taking into account the achievement of national economy we
also clarified that the GDP is the total value expressed in money of all the
goods and services produced in a country during a given year. The next
step will be to examine the way in which the income stemming from this
guantity of goods and services (macro income: Y) is circulating among
the actors of economy and the markets functioning in the given economy.
As there are countless participants and markets in economy for the sake
of better understanding we are going to group the actors of the economy
into sectors on the basis of their shared characteristics, and we are going
to divide the partial markets of the economy into two major markets.

The sectors of economy and their sector wise characteristics:
— Households: consumes and provides labour force
—  Firm: produces
—  State / Government: creates the frame for the regulated func-
tioning of the economy
— Foreigners / Abroad: we include into this group all those ac-
tors of economy, which are located outside the boundaries of
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the state being examined but are in contact with the economy
being examined.

The markets of economy and their group wise characteristics:

— Capital market: here we take into consideration the savings
accumulated in economy. This practically covers the stock
exchange and part of the activity of the banking sector.

— Product market: refers to the moneywise value of goods and
services produced for final consumption.

Models of income circulation

Models of income circulation serve for the illustration of the circulation
(division) of the income produced in economy among different sectors
and markets.

Characteristics of models of income circulation:

—  They only show the circulation of income, they do not indicate
the circulation of goods, services and economic factors ad-
verse to the circulation of income.

— They only show the circulation of the goods produced in the
given economy but do not show the circulation of the money
produced by the banking sector.

— The models show the circulation of income among the sec-
tors and markets as the revenue or the expenditures of the
given sectors or markets.

There are three well known models for the circulation of income: cir-
cular flow of income; Current accounts of the economy by markets and
actors based on the circular flow of income; income circulation matrix.
All three show the same only their structures differ.

When creating the models we assumed that all sectors have a surplus
(their revenues exceed their expenditures), so they possess savings.
Should any of the sectors show deficit then the direction of the arrow
representing savings should be changed and savings would become
negative in all three models. In case of equilibrium the given income
would be zero, and consequently the arrow representing savings would
cease.
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Y:

Figure 41 The circular flow of income

macroincome

N>!< ?:real wage-stock

interests generated by share rates
dividends to be paid after shares
firm (corporate) taxes

firm transfer

firm savings
domestic/household taxes
domestic/household transfer
consumption
domestic/household savings
government spending

state or government savings
import

export

savings abroad

investment

You can observe the circulation (division) of the produced income
among the different sectors and markets.
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Figure 42 Current accounts of the economy by markets and actors based on the
circular flow of income

The animation below shows you the bookkeeping methods of docu-
menting the incomes produced by given sectors and markets.

Identical income equations

Identical income equations are equations which include on one side
the sum of the income of a given sector or market and the sum of their
expenditures on the other side. Rearranging and joining these equations
can lead us to understandable statements which are essential from the
point of view of our study.

State/Government:

TH+TV=TrH+Trv+G+SA
SAz(TH+Tv)‘(TrH+Trv+G)

That is government savings equal the sum total of the taxes minus
transfer expenses and the sum of government purchases.
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Government savings can be:
—  Sa = (+) the state budget shows surplus that is it has suficit
— Si = 0the state budget is in equilibrium that is its balance is zero.

—  Sa = (-) the state budget shows deficit which means its balance is
negative

The deficit of the budget can be financed from external sources (for-
eign loans) which lead to being indebted abroad, or from internal sources
(shares, bonds). In the case of domestic financing it uses the savings of
the population in order to finance the deficit and because the savings of
the population contribute to the basis of investments the amount of the
savings that could be used for investments is decreasing, so investments
are reduced which in the long run causes the achievement of the econo-
my. This is the so called displacement effect.

Households:

W .
N*F+B*|+n+TrH

N*Z+B*i+1+Try- Ty

C+ Ty + Sy
C + Sy

Where:
- N*g +B*i+m+Try-Ty: the income at the disposal of the
household

— C+SH: the utilisation of the income at the disposal of the
household

The available income is the income over which the different actors of
the given sector — in this case the households - dispose freely.

Firm:
*W * 3
Y + Try = NF+B |+TT+Tv+SV
Y+Tr-Ty = N*§+B*i+n+sV
Where:

- Y+ Try-Ty: the income at the disposal of the firm
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- N*%+B*i+1‘r+8v: the utilization of the income at the
disposal of the firm

Private sector (Households + Firms):

Private sector should be understood in macroeconomics as the
households and the firms together. On the basis of the above the availa-
ble income of the private sector is the sum of the available income of the
households and the firms, and the utilization of the private sector is the
sum of the utilized income of the two mentioned sectors.

N*%+B*i+n+TrH—TH= C + Sy
+ +
Y+Tr-Ty = N*V—F\,/+B*i+n+sv
Y+TI‘H+TI‘V—TH—TV = C+SH+SV
Where:
- Y+ Trg+Try=Ty =Ty the disponable income of the
private sector, which we determine as Yp,, so: Yp =Y + Try + Try
-Th—=Ty

— C+Sy+Sy: the tilization of the available income of the
private sector

Abroad:
IM = X+ Sk
Sk = IM - X

If .Sk = (+)”, then the given country has imported more than it has ex-
ported so the budget of the country being examined has a deficit in its
import export balance, which can be financed through credits from
abroad or foreign currency reserves. From this it follows that in the mac-
roeconomic models discussed in our material the credits obtained from
abroad appear in the savings of the foreign country (Sg).

If ,Sk =(-)” then the foreign trade of the country being examined has a
suficit, that is the country being examined sold greater amounts of goods
then the amount of goods it purchased.
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Capital market:
I:SH+Sv+SA+SK

The above equation is called basic equation of investment. From
the equation it can be seen that the savings effectuated in an economy
provide the cover of the investments. If the above equation is true than
the capital market is in equilibrium, and it is certain that the product
market is also in equilibrium that is the supply of the product market
is equal to its demand.

We return at this point to the explanation of the displacement effect
mentioned during the discussion of the state sector. It can be seen in the
equation that if the state budget has deficit, that is the savings of the
state are negative savings, the sum of this deficit is subtracted from the
right side of the equation, so the savings that could provide investments
is decreasing, that is investments are decreasing.

In the case of credits from abroad the displacement effect does not
function, because in the case of foreign credits, as described earlier the
foreign savings are positive, consequently if the deficit of the budget is
supported by foreign credits, the savings of that country increase exactly
with the sum of the negative savings of the state, that is the sum of the
savings and the size of the investment do not change. Yet, this results in
incurring foreign debts, and when the credits and their interest rates have
to be paid back the process is happening the other way round, so the
source behind the investments is decreasing, which results in the slack-
ening of the investments.

Product market:

Y+IM = C+I+G+X
Y = C+l1+G+(X-1M)
Where:

- Y+IM: the total supply on the product market of a given
national economy, out of which:
- Y the supply produced by the given supply
— IM:  the supply flowing into the national product market
from abroad

— C+I1+G+X: s the total demand present in answer to the total
supply present in a national economy (national and foreign) out of
which:

— C+1+G: national demand
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- X foreign demand

- C+ 1+ G+ (X-IM): total demand (national and foreign alike) as
opposed to the supply produced by a national economy (that is
only the national one) (Y). We indicate product market demand as
YP.

The equation ,Y = C+I1+G+ (X-IM)"is called basic equation
of the product market, in other words the basic equation of macro
economy. This equation is only viable if the product market is in equilib-
rium. Yet, if the product market is in equilibrium, then it is certain
that the capital market is also in equilibrium, so investment is equal
with the total savings achieved by economy.

If we observe the product market we can see that ,Y” is not simply the
earlier mentioned macro revenue, but it also stands for the supply of the
product market. We gave the explanation for this at the beginning of the
discussion of this topic, when we stated that macro revenue is the in-
come (gross added value) generated in the process of production of
products and services meant for final consumption (practically supply).
This means that macro supply (macro supply: Y) covers the income cre-
ated during the process of production, that is it covers the gross added
value (GDP =Y). This can lead us to the question whether the mentioned
macro supply refers to already sold supply, or it contains the supply that
was not sold (surplus of supply) as well? Supply contains unsold stocks
as well, since the production of these goods also generated income,
which has been paid; it is enough if we simply think of the wages paid for
the households. If it generated surplus of goods (unsold stocks appeared
on the market) then the households either bought imported goods from
the money they earned (in economy the savings of the foreign country
increased), or they simply saved this sum (the savings of the households
increased). In any case the surplus appears on the market. Having in
view that the unsold stocks are part of the investment, which is on the
demand side, in the macroeconomic models the short term balance of
the product market can be established if the investment — and thus total
demand — increases in proportion with the unsold stocks (surplus). If we
approach the question from another point of view we can state that, the
macroeconomic model is like a (balance sheet) — this is suggested by the
name of balance of account model -, and as all balance sheets close with
zero, where the stock accumulation which is included into investment
shows the balance.

Surplus of demand appears in macroeconomic models as an estimate
from the macro revenue. Having in view that this is the feeling of need of
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the economic actors stemming from their demands and desires which
were not met; in practice it is very difficult to calculate it.

We dealt with the presentation of four sector income circulation mod-
els. But models can cover three or four sectors as well. We arrive to the
three sector income circulation model (closed income circulation model)
from the four sector model if we drop the foreign sector from the four sec-
tor income circulation model. The two sector income circulation model
can be arrived at if we leave out the state sector from the three sector
income circulation model, so we are left with only the household and the
firm.

8.3 SUMMARY, QUESTIONS

8.3.1 Summary

In this unit we got acquainted with the mechanism of the circulation of
the incomes produced by economy between different sectors and mar-
kets, with the identical characteristics of the revenue of the given sectors
and markets, and some comprehensive conclusions that can be drawn
from the above. All these offer a good basis for a more minute analysis of
the demand side of the product market and of the conditions of equilibri-
um in the case of two actors macro economy.

8.3.2  Self assessment questions

?  What do we mean by displacement effect?

?  Give the basic equation of macro economy in the case of macro
economy with four actors!

?  How does the deficit of the budget appear in the income circulation
models?

? What can you conclude if investment is equal to the amount of
savings?

? What is the sign for the available income of the private sector,
what does it comprise from source and consumption side?

8.3.3 Practice tests

? In income circulation models export:

— circulates from national product markets abroad, because
export means selling goods abroad

— it circulates to a foreign country from the firm because firms
produce the good meant for export
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it circulates from abroad towards the national product market,
because the circulation of income is supposed to express the
profit resulting from foreign trade that is the balance of foreign
trade which is the income of the country being analysed

it flows from abroad towards the national product market, be-
cause the model intends to mirror the income resulting from
export

If the product market is in equilibrium, then it is sure that:

the budget is balanced

the savings of the foreign country is positive

there is equilibrium on the money market as well

the revenue at the disposal of the household sector exceeds
the revenue at the disposal of the firm sector

The available income of the private sector:

is the value of macro income plus taxes minus transfers

is the value of macro income plus transfers minus taxes

is the credit at the disposal of the households offered by firms
is the credit provided by the households to the state in the
form of bonds

The source of investment is provided by:

savings

tax revenues

transfers

the net income paid to the households

If the budget is in equilibrium then:

SK=0
Sk>0
SA=0
Sa>0
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9. UNiIT: DEMAND AND EQUILIBRIUM IN THE CASE
OF TWO ACTORS MACROECONOMY

9.1 AIMS

The aim of the unit is to clarify the nature of the system of relation-
ships which affects income division among the different sectors and mar-
kets functioning in economy and to clarify in what way it influences prod-
uct market demand (macroeconomic demand; macro demand; YP),
presuming equilibrium and economic growth in a two actors macro econ-
omy. In the course of the discussion of this topic we are going to get ac-
quainted with the role of savings, and the influence of rates and profit
expectations on investment, and through this, its role in the increase of
the efficiency of economy. The knowledge thus acquired will enable us to
examine state intervention, and the influence of foreign trade relation-
ships onto economy as we view economy in its totality.

9.2 STUDY MATERIAL

Factors of
product demand
in the case of
two actors mac-
roeconomy

Savings
Product market Product market demand related
equilibrium in the to macroincome, and equilibrium
case of two actors in the case of fixed interest rates
macroeconomy in two actors macroeconomy

Figure 43 Mind map
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9.2.1 The factors of product market demand in the case of
two actors macro economy

We already know that, in the case of two actors economy macro de-
mand consists of two components, consumption (C) and investment (I),
that is:

YP=C+|

From among the two above mentioned factors we are going to start
with the examination of consumption and we proceed with the examina-
tion of the savings (S) which form the basis of investment and finally we
are going to examine investment itself.

Consumption

= Consumption (C) is the sum total of expenses the members of the
household sector spend on goods meant to meet their basic needs
and services.

[l We should not forget that in the macroeconomic models
consumption characteristic of the national economy appears in the
household sector.

As consumption can be achieved only with the help of income earlier
produced and freely available (at the disposal of the consumer) and be-
cause the households are part of the private sector, the household con-
sumes from the income available for the private sector (Yp).

As:

Yo=Y +Trg+Try=Ty—=Ty

And as in the case of two actors economy the state is not present,
there are no taxes nor transfers, so in the case of two actors economy

YDI =Y
From the above it follows that in a two actors macro economy we can
examine the process of consumption in relationship with the macro in-

come of the given period.

Consumption can be divided into two parts with regards to the macro
income of a given period:
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— Co: consumption independent from income, autonomous
consumption.

— € *Y: consumption depending on income.

Autonomous consumption that is the so called basic consumption
which exists even in the case of zero macro income. Society consumes
on this level if a natural catastrophe or war occurs and the macro income
is reduced to zero, yet for the sake of survival a minimal consumption is
essential. This consumption is covered by earlier savings or in the form
of loans based on future savings.

Income dependent consumption is the kind of consumption the ex-
tent of which increases parallel to the increase of macro income.

On the basis of the above the equation of the consumption function in
the case of two actors macro economy is:

C= Co +¢*Y
The above equation has only one unknown tag ,€”.

Marginal consumption willingness (€) surplus of consumption
based on one unit extra income. It is the figure which shows the extent by
which consumption increases in the case of one unit growth of macro
income.

AC

TAY

,C gives the sloping of the function and because it is linear its value is
constant, and as one more unit of macro income can be spent on con-
sumption:

0<s¢é=<1

[l Marginal willingness of consumption should not be confused with
consumption rate, which is practically average consumption, that
is consumption per one unit of macroincome is (g) and its value

decreases parallel to the increase of macroincome.
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Savings

= In the case of two actors economy the total savings of the private
sector (Sy + Sy = S) is the unspent part of the available savings of
the private sector (Yp,).

As we clarified it when discussing consumption, in the case of a two
actors economy ,Yp, = Y”, so in this case savings can be interpreted as
the unspent part of the savings of macro economy (Y).

From the above it follows then that:

C+S
Y-C

Y = (Co + €*Y)
Y—Co—6E*Y
—Co+(1-8)*Y

(ORONONOELS
I

The equation of the savings function in the case of a two actors macro
economy is:

S = —Co+(1-8)*Y

Where:

— =Gy (it can also be marked ,S,”): savings available (autonomous
savings) giving the source of autonomous savings in the case of
zero macro income

— 1 — ¢ (it can also be marked ,§”): marginal savings willingness,
L , : . AS\ -
which is the extra saving per one unit of extra income (N)’ in

other words it is the figure which shows to what extent savings
increase if macro income increase by one unit. By analogy with
the facts described in the case of marginal consumption
willingness 0 < § <1 and is constant.

[l Marginal consumption willingness should not be consfused with
savings rates, which is practically an average saving that is it is

. . . . S .
the saving incured by one unit macroincome (7) and its value
increases parallel to the increase of macroincome.

Investment

= Investment is the sum total of the expenses which have the aim of
maintaining and increasing capital stock. Capital stock comprises
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the possessions, used by the firm sector for years in the process of
production.

As we clarified it when discussing the income circulation models the
sources of investments are guaranteed by the sum total of the savings
achieved in economy (in this case Sy + Sy = S). In practice this means
that the firm sector borrows the savings generated in economy for its
investments. As the price of a loan and thus the price of investment is
interest rate (i), the size of the investment is primarily determined by the
size of the interest rate. Decreasing interest rates will result in increased
investments while increasing interest rates will result in decreasing in-
vestment.

[l Even if the firm covers its investments partly or entirely from its
own savings the price of its investment would be the interest rate,
that is the interest rate the firm is losing because it does not place
its savings on the capital market, as it has to spend it on
investment.

On the basis of the above the equation of the investment function in
relation to the interest rate is:

I=lg-a*i
Where:

— lo: investment is independent from interest rate
(autonomous); the investment which is performed even in the
case of zero interest rate, and its size depends on profit
expectations

— a: the interest sensibility of investment; the change in
investment generated by one per cent change in interest rate (%:).

It is the figure which shows to what extent the investment
changes in the case of one per cent change in the interest rate.
This is the sloping of the investment function. Its value is positive
and constant (the investment function is linear), on the basis of
previous experience it is higher than one.

As it is also necessary to examine the development of demand in
macro economy (Y) in its relationship with macro investment (as we shall
see it later), certain elements of demand have to be shown on the macro
income function. The situation is simple in the case of investment be-
cause its size is independent from macro economy that is it is identical in
the case of all income levels. Changes in investment caused by changes
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in interest rates appear on the investment function illustrated on the func-
tion of macro economy in the form of parallel shift.
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Figure 44 Representation of change in interest rate on the investment function

Besides interest rates investment also depends on profit expectations.
In the case of improving profit expectations investors are willing to invest
more at the same level of interest rates because they are expecting
greater profit. Increasing investment in the case of the investment func-
tion illustrated in its relation with the increasing interest rate shifts parallel
to itself outward, in the case of the investment shown in its relation with
macro income the investment function shifts upwards parallel to itself.
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Figure 45 Representation of improving profit expectations on the investment
function

Stockpiling is a special form of investment. We mean by this that the
cumulated unsold goods of a firm are part of the investment, the size of
which is independent from the real factors, interest rate and macro in-
come included.

9.2.2 Product market demand in relation with macro
economy, equilibrium in the case of fixed interest
rates in two actors macro economy

As we repeatedly mentioned it product demand is the sum of con-
sumption and investment in a two actors macro economy:
YP=C+1

As we are examining macro demand in its relationship with macro in-
come both components of demand have to be observed in relation with
macro income, from which it follows that investment is constant. On the
basis of the above and of the earlier defined equation of consumption
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function the equation of macro demand in its relation with macro income
can be described as follows:

YP=C+|
YO =Co+E&*Y +1
YP=Cy+1+E&*Y

The equation of macro demand in the case of two actors macro econ-
omy is:

YP=Co+l+&*Y

As in the case of product market equilibrium ,Y = Y’ macro income
belonging to product market equilibrium (equilibrium income: Y,) can be
defined on the basis of the following relationship:

Y=Co+I1+C*Y

Having in view that in the case of product market equilibrium the capi-
tal market is in equilibrium as well, that is ,| = S”, we cannot avoid ob-
serving the savings function during the examination of product market
equilibrium. This means that we also have to note the obvious relation-
ships between the functions of savings and consumption:

- As S5 = -Cp the sum of autonomous consumption and
autonomous savings is zero.

- As §=1-¢, the sum of the marginal propensity of savings and
consumption equal one

[l We have to observe, that the proportion of consumption and the
proportion of savings also add up as one.

For a better understanding of the relationship among the elements of
product market demand, overall demand function, and the product mar-
ket equilibrium we should consult the following exhibit and listen to the
related audio material.
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Figure 46 Illustration of product market demand and equilibrium as a function
of macro income

One of the most important aims of any economic government is to in-
sure economic growth. Economic growth is GDP, that is it is expressed
by income equilibrium (Ye). As we can see it in the next illustration as
well this can be most efficiently achieved through the elements of auton-
omous demand (Cy; 1), as in this case the function of macro demand (YP)
shifts upwards as compared to itself, which results in the increase of
equilibrium income.

] The growth of the sloping of the macrodemand function also
brings about the increase of equilibrium income, but it is extremely
difficult to exercise influence upon consumption marginal
propensity (the sloping of macrodemand function in two actors
economy), on the other hand — as we are going to see it when
discussing the multplying effect — its influence on equilibrium
income is considerably lower than the effect of the autonomous
elements.
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As we can see it in the following illustration a one unit growth in au-
tonomous demand results in more units growth in the case of equilibrium
income. This difference is due to the multiplying effect.

= The multiplying effect is the effect as a result of which a one unit
change in autonomous demand produces a more units change in
equilibrium macroincome.

Y.

1500 2000 2500 3000_, 3500 4000
Ye1 ez

1

1

500 1000

Figure 47 Multiplying effect

The size of the multiplying effect is shown by the multiplier the formula
of which in the case of two actors macro economy is as follows:

(@]

1 -

(@]

The above mentioned multiplier formula is called expenditure multi-
plier.
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Expenditure multiplier influences all the autonomous elements of mac-
ro demand, so in the case of two actors macro economy the following
equations are true:

— AY=AGy*

—  AY=AI* L
1-¢

The practical appearance of the multiplier effect is shown by the fol-
lowing audio material:

9.2.3 Product market equilibrium in the case of changing
interest rates in a two actors macro economy

Until now we discussed equilibrium income in the case of fixed interest
rate, but it is obvious that in economy interest rates are not constant. We
saw it earlier that the changes in interest rate influenced the develop-
ments of investments and as investments are part of total demand it also
influenced product market demand. For this reason we have to clarify the
relationship between equilibrium income (Y.) and interest rate (i) which is
illustrated by the IS (Investment — saving) curve.

[l The definition of the curve stems from the definition earlier clarified
whereas in the case of product market equilibrium capital market
is also in equilibrium, so investment is equal to saving, thatis | = S

= The IS curve is the portion of combinations of macroincome and
interest rates in the coordinate system, which produce product
market equilibrium.
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Figure 48 Drawing the IS curve in case of two sector economy

The drawing of the IS curve seen in the above illustration is directed
by the following audio material:

On the basis of the shift on the curve it can be observed that interest
rate is decreasing, while decreasing interest rate results in equilibrium
income, that is economic achievement. At the same time on the basis of
the illustration — and of our earlier studies — we know that investment
grows not due to the interest rate, but due to favourable profit expecta-
tions, then the IS curve shifts outward parallel to itself, that is at the same
time equilibrium income grows as well as interest rates. The same effect
is produced by the growth of autonomous consumptions as well.

As the IS curve shows combinations of macro income belonging to

product market equilibrium and interest rate, naturally we can produce
the model of the situation of extra demand and surplus supply as well.
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Figure 49 Equilibrium conditions of the product market on the basis of the IS
curve

In point ,A” the product market is in equilibrium because point ,A” is on
the IS curve and the curve represents points of equilibrium. In point ,B”
there is shortage of demand, that is there is a surplus of supply, because
the interest rate belonging to point ,B” is higher than the interest rate of
equilibrium (interest rates of equilibrium are formed on the curve, but this
would imply the decrease of the interest rate belonging to point ,B”), so
demand belonging to point ,B” —and with it total demand as well — is low-
er than supply linked to equilibrium. In point ,C” there is excessive de-
mand, the explanation for which is identical with the opposite of the ex-
planation given for point ,B”.

In the course of the attempt to re-establish equilibrium the aim is to
get back onto the IS curve which represents points of equilibrium. To
achieve this the reconstruction mechanism is as follows:

On a market with supply surplus (point B), if the surplus of supply
stems from the exaggerated production of goods, in the short term the
stocks that cannot be sold appear among the elements of investment as
cumulated stocks, that is the investment and consequently total demand
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grow, with the result that the IS curve shifts outward and point ,B” gets
onto the IS curve. In the long term supply (Y) obviously decreases — the
firm sector would like to get rid of the goods on the stock -, so point ,B” is
shifting towards the vertical axis and gets onto the IS curve. If excessive
supply stems from the overproduction of capital, then besides the mech-
anism discussed in the case of the consumer goods, the decrease of
interest rates (or central bank interventions, we are going to discuss lat-
er) can result in the increase of investments, and through this it can re-
establish equilibrium, which can be seen in the illustration as a shift to-
wards point ,B” onto the IS curve.

In the case of excessive demand (point C), if this stems from the in-
creased demand of capital or goods (exaggerated demand for invest-
ment), the demand for sources that can acquire capital, that is, demand
for loans increases, which results in the growth of interest rates, so point
,C” shifts upward and gets onto the IS curve, and as a result equilibrium
is re-established through the normalized demand for investment. Equilib-
rium can be re-established as the result of deteriorating profit expecta-
tions and decrease of investments which can be seen in the inward shift
towards the IS curve. Exaggerated demand of course can also result in
the increase of supply (as there is demand for the goods produced and
services), which is signalled by the horizontal shift of point ,B” onto the IS
curve.

Of course combinations of the major processes described above can
appear in economy.

9.3 SUMMARY, QUESTIONS

9.3.1 Summary

In this unit we discussed the relationship between the concepts of
consumption, savings and investment and their relationship with the sys-
tem of macroeconomic demand, on the basis of which we clarified the
state of product market equilibrium at fixed and changing interest rates,
and the economy boosting influence of the elements of autonomous de-
mand. Endowed with the above knowledge we can start the analysis of
state intervention, and of the effects of foreign trade.

9.3.2  Self assessment questions

?  Give the equation of the investment function in relation to interest
rate, and the equation of savings function in its relation to macro
income!
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? How does the effect of disadvantageous profit expectations ap-
pear on the investment function?

? Give the equation of the macro demand function in relation with
macro income in the case of two actors economy!

? Characterize the product market in a state of surplus supply, extra
demand and equilibrium!

?  What do we mean by multiplying effect?

9.3.3

Practice tests

?  The consumption function:

shows increasing macro income in case of increased con-
sumption

shows increased consumption in case of increased macro in-
come

shows decreasing consumption in the case of increased price
level

all three statements mentioned above are true

?  The savings function:

shows the combination of investment values which provide
the equilibrium of the product market

shows the state of savings in relation with interest rates
shows the state of savings in relation with macro income
shows the state of savings in its relationship with consump-
tion

?  Consumption in it coverage point:

Y =YP
I=S
S;=0
Y=C

?  The multiplier is the figure:

which shows how many units growth in the equation of the
central budget is caused by one unit growth of autonomous
taxes

which shows how many units growth does one unit growth in
transfers cause in autonomous demand
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— which shows how many units increase is caused in the bal-

ance of foreign trade by one unit decrease in autonomous
consumption

— which shows how many units growth does one unit growth in
investment cause in equilibrium income

In all the points the IS curve:
— money market is in equilibrium
— product market is in equilibrium

—  both product and money market are in equilibrium
— the central budget is in equilibrium
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10. UNIT: PRODUCT MARKET DEMAND AND
EQUILIBRIUM IN THE CASE OF THREE AND
FOUR ACTORS MACROECONOMY

10.1 AIMS AND COMPETENCIES

The aim of this unit is to clarify the economic relationship by way of
which state intervention and foreign trade activity influences product
market demand, equilibrium and economic growth in a presumed three-
and four actors macro economy. In the course of our discussion of the
topic we can understand the macroeconomic influences exercised by
transfers and taxes through consumption and savings on the increase of
the mechanisms of macro economy, the influence of state intervention
aimed at increasing the intensity of economy and the relationship of all
the above with foreign trade. The knowledge thus acquired will enable us
to form an overall image of demand in macro economy and predict the
influence of certain economic events and government decisions.
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10.2 STUDY MATERIAL

7 Factors of

product demand
in three actors
macroeconomy

The influence
of state interven-
tion on the sa-
vings of the pri-
vate sector -

Product demand related to
macroincome, state of
equilibrium at fixed interest
rates in the case of three actors
macroeconomy

Product market
equilibrium at fixed interest
rates in three actors
macroeconomy

Factors of
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macroeconomy

 Product demand related to
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Figure 50 Mind map

10.2.1 Elements of product market demand in the case of
three actors macro economy

In the case of three actors macro economy the two actors model is en-
larged by the appearance of the state. From among the demand ele-
ments discussed on the basis of the two actors model, state intervention
only exercised influence on consumption and savings, investment re-
mained unchanged. We have to add to the above government spending
(G).

YP=C+I1+G

The influence of state intervention on consumption and the sav-
ings of the private sector

As we clarified it in unit 9. Consumption and savings can only be ef-
fectuated on the basis of available income, and as households are part of
the private sector, the household consumes and saves from the income
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available in the private sector (Yp,). From this it follows naturally that the
consumption function shows the developments of consumption on the
basis of the available income while the savings function shows the de-
velopment of savings, that is:

C=Co+é*YD|
S=-Co+(1-¢)* Yp

As with the appearance of the state (three actors macro economy)
taxes and transfers also appear in the model in the case of actors econ-
omy:

Yo=Y +Trg+Try=Ty—=Ty

From the above it follows that as compared to the two actors economy
in the three actors economy consumption and savings are modified by
taxes and transfers.

We can distinguish two types of taxes in macro economy:

1. Taxes which depend on income (T(Y)): their size grows parallel to
the growth of macro income, for example income tax.

Method of calculation:
T(Y)=z*Y
Where:

—  z:taxrate, its value is positive and it is constant

2. Taxes independent from income (autonomous) (T,): their size is
identical at all levels of macro income, for example vehicle weight
taxes.

We already know that transfers are benefits which have no compen-
sation for example family allowance. In macroeconomic models we only
take into account transfers which are independent from income.

The influence of income dependent taxes upon consumption
and savings

As in this section we are examining only the influence of taxes which
depend on income:

YDI =Y — T(Y)
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AsT(Y)=z*Y, so:
YD|=Y—Z*Y

If we employ the relationships described above in the equation of the
consumption and savings functions:

C=Co+é*YD| SZ—Co+§*YD|
C=Co+&*(Y-2%Y) S=_Co+8*(Y=2%Y)
C=Co+C*Y-C*"z*Y S=-Co+8§*Y-8§*z"Y
C=Co+(E-¢*2)*Y S=-Cy+(§-8*2)*Y

From the equations it can be noticed that following the implementation
of taxes the sloping of the consumption function decreased by ,6 * z”,
while the sloping of the savings function decreased by ,§ * z". As it can
be seen on the following chart parallel to the increase of macro income
the state subtracts more and more income from the consumption and
savings of the private sector as the effect of the implementation of in-
come related taxes.
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Figure 51 The influence of income dependent taxes upon consumption and
savings

The influence of taxes independent from income (autonomous)
on consumption and savings

As in the present section we only examine the influence of income
dependent taxes:

YD|=Y—T0

If we employ the above relationships in the equation of the consump-
tion and savings functions:

C:Co+é*YD| S:—Co+§*YD|
C=Co+é*(Y—To) S=—C0+§*(Y—To)
C=Cop+C*Y-C*Ty S=-Cp+8*Y-8*T,
C=Cp—€C*To+¢*Y S=-Cp—-8§*Tp+8*Y

From the equations it follows that after the implementation of the taxes
the constant member of the consumption function decreased by ,& * Ty,
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while the constant member of the savings function decreased by ,§ * Ty’
that is the function shifted downward parallel to itself. As it can be seen
on the following illustration at the macroeconomic level the state sub-
tracts identical amount of income from the consumption and savings of
the private sector influenced by the implementation of the income-
independent tax.

Figure 52 The influence of autonomous taxes upon consumption and savings

The influence of transfers upon consumption and savings

As presently we are examining only the influence of transfers and as
Tr=Try+ Try:

Yo=Y -=Tr

If we employ the interrelationship in the equation of the savings and
consumption functions discussed above:
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C=Co+é*YD| S:—C0+§*YD|
C=Co+&*(Y+Tr) S=—Co+8*(Y+Tr)
C=Co+C*Y+C*Tr S=—-Cy+8§*Y+8§*Tr
C=Co+¢*Tr+c*Y S==Co+8*Tr+s8*Y

From the equation it is clear that following the appearance of the
transfer the constant member of the consumption function grew by ,¢& *
Tr’ and the constant member of the savings function grew by ,§ * Tr”
consequently both functions shifted upwards parallel to themselves. On
the basis of this logic the influence is identical with the ones described in
the case of autonomous taxes, but it is opposite as far as its direction is
concerned. From the above it follows that the state increases the income
available for consumption and savings at the level of macro economy by
transfer payments.

The joint effect of taxes and transfers upon consumption and
savings

As the government introduces income dependent and income inde-
pendent taxes simultaneously, and pays transfers, the influence of the
above is perceived on the consumption and savings function jointly. We
know the individual effects of the individual factors so the representation
of their joint effect can be achieved by joining these individual influences.
We link the representations of the above individual representations of the
effects of transfers and taxes present in the savings and consumption
functions and thus we obtain the joint representation of the consumption
and savings functions.

C=Co—C*To+&*Tr+(E—6*2)*Y
C=Co+&*(Tr-To)+(€—-&*2)*Y

S=—Co—8*To+8*Tr+(8-6*2)*Y
S=—Co+8*(Tr-T)+(5-8*2)*Y

Whether the consumption and savings functions shift upwards or
downwards parallel to themselves due to the influence of the autono-
mous taxes and transfers, that is, whether as a result of state intervention
more or less income can be used for savings, because consumption also
depends on the influence of the autonomous taxes we have to observe
the influence of the transfers as well.

125



Economics I

Government spending

= Government spending is the sum total of the consumption and
investment expenses effectuated by the government.

Government purchases include for example the purchase of water,
gas, electricity etc. for public institutions (consumption oriented expens-
es), or the renovation of public spaces (investment oriented purchases),
examples for which you can see on the video material below.

As we mentioned it when discussing investment the different elements
of macro demand (government purchases included) have to be repre-
sented on the macro income function (Y). The size of governmental pur-
chase is independent from macro income, that is, it is identical at all lev-
els of macro income. This stems from the fact that the government can
spend as much as it wants to, but it risks incurring debts. In other words
this means that the size of government purchases does not depend on
the real factors of economy but depends on the question for how long
and under what conditions the creditors are willing to finance the deficit of
the budget.
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Figure 53 The size of government spending in relation to macro income

After having clarified the relationship among the different aspects of
government purchases government incomes (taxes) and spendings
(government purchases, transfers) we created the possibility for the in-
troduction of the mechanism of correlation with respect to the savings of
the third actors (the state):
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Sa=To+z*Y-Tr-G

10.2.2 Product market demand in its relation to macro
income, the state of equilibrium in the case of fixed
interest rates in a three actors macro economy

In the case of three actors macro economy product market demand is
the sum total of consumption, investment and government purchase:

YP=C+I1+G

As presently we are examining macro demand in its relation to macro
income we have to consider all the three members of demand in the con-
text of macro income, from which it follows that the equation we estab-
lished for the equation of macro demand in two actors economy is going
to be enriched by a constant member (government spending), and by the
influence of taxes and transfers upon consumption. On the basis of the
above the equation of macro demand in the case of three actor macro
economy is:

YO =Co+|+G+e&*(Tr-To)+(6-6*2)*Y

As in the case of product market equilibrium ,Y = Y® macro income
related to product market (income of equilibrium: Y,) in three actors mac-
ro economy can be described through the following:

Y=Co+l1+G+&*(Tr-To)+(6-6*2)*Y

On the basis of the above description it is obvious that the influence of
the taxes and of the transfers onto the macro demand function and
through this upon macro demand is identical with the ones described in
the case of the function of consumption, that is, the function shifts up-
wards parallel to itself- and this means that macro demand increases, if
the autonomous taxes decrease, or if transfers increase, and the same
influence is true if government spending increases. The sloping of macro
demand function — under conditions earlier clarified in the case of the
function of demand — increases, if the tax levels decrease, which means
that macro demand increases. Naturally, all these also result in the
growth of equilibrium income.

As we clarified it earlier, one of the most important aims of any gov-

ernment is to achieve economic growth, which is connected to the multi-
plying effect. With the appearance of the autonomous taxes and transfers
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we have to get to know the tax multiplier besides the earlier discussed
spendings multiplier.

« The tax multiplier is the figure which shows how many units
change is caused in the equilibrium income by one unit change in
autonomous taxes or in transfers.

With the spending and tax multiplier in view the economic growth
caused by the income changes in the budget described by the ,Haavel-
mo thesis” can be understood:

= If the revenues of the budget consit only of autonomous taxes, and
the chnage in incomes is identical with the changes which occured
in spendings, that is the balance of the budget is not modified,
then the income balance caused by the shift of incomes equals the
changes which occured in government spending, that is:

AY = AG

The formula for the thesis of the tax multiplier linked to the ,Haavelmo
thesis” is:

1-¢

10.2.3 Product market equilibrium in the case of changing
interest rates in three actors macro economy

Naturally government spending similarly to taxes and transfers influ-
ence the IS curve as well. The curve shifts outwards parallel to itself, if
government purchase and transfer payments increase, and if autono-
mous taxes decrease.

The curve turns outward around the vertical axis if tax rates are de-
creasing.

The above shifts in economic terms mean that in case of constant tax
rates the income of equilibrium, that is, the GDP increases, or viewed
from a different perspective, the firm sector is ready and able to produce
the same GDP at higher tax rates as well.
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10.2.4 The factors of the product market demand in the case
of four actors macro economy

In the case of four actors macro economy the three actors model is
extended by the appearance of foreign trade. On the basis of the above
the four actors model is constructed as follows:

YP=C+1+G+(X=IM)

Export (X: export of goods directed abroad) — similarly to government
spending — is independent from macro income, as the value of the goods
sold by a country abroad does not depend on its income, but it depends
on how the amount of available income of the given target country can
buy its supplies.

The import function (IM: import of goods from abroad) is similar to
those described when discussing the consumption function. Autonomous
import is the equivalent of autonomous consumption (IMg), while the
equal of consumption marginal willingness is marginal import willingness
(m). Autonomous import is the kind of import which exists even in the
case of zero macro income.

On the basis of the above the equation of the import function in its re-
lation to macro income function is as follows:

IM=IMg+m*(Tr-Teg)+(M-m*2)*Y

The state of the balance of foreign trade in its relation to macro
income function

In the structure of the model of product market in a four actors macro
economy X — IM”, that is the difference between export and import re-
flects the balance of foreign trade. The following graph shows us that as
a result of the growth of macro income and parallel to it the balance of
foreign trade is continuously depreciating. From the suficit position (ex-
port exceeds import) it reaches equilibrium (X = IM), and then it turns into
deficit (export is less than import). From the above it follows that if macro
income is increasing at unchanged marginal willingness of export, auton-
omous import and import, this incurs the depreciation of the foreign trade
balance. This is due to the fact that the actors of economy spend part of
their surplus income on purchasing imported goods, which thus ,flows
out” from economy. From the above description it follows that in the long
run only economic growth supported by widening export (or from another
point of view, with lesser demand for import) is sustainable, as in this
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case the equilibrium of the balance of the foreign trade is accomplished
at a higher income level.
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Figure 54 The interrelationship of widening export and the balance of foreign
trade

As we clarified it when discussing identical income, the development
of the savings of the fourth actor (foreign country) in its relationship with
macro income can be described on the basis of the relationships be-
tween export and import:

Sk=IM-X
Sk=IMog+m*(Tr-Te)+(M-m*2)*Y - X
Sk=IMog+m*(Tr-Ty) -X+(Mm—-m*z)*Y

10.2.5 Product market demand in relation with macro
income, the state of equilibrium in the case of four
actors macro economy at fixed interest rates

In the case of four actors macro economy the demand of product
market is constructed as follows:

YP=C+I+G+X-IM
On the basis of the above the equation of the function of macro de-

mand in relation to macro income function in a four actors macro econo-
my:
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YP=Co+1+G+X-IMg#+ (E-m)*(Tr-To)+(E-m-(&-m)*2)*Y

As in the case of balanced product market ,Y = Y® the macro income
related to macro income (equilibrium income: Y,) in the case of four ac-
tors macro economy can be defined on the basis of the above relations:

Y=Co+l1+G+X-IMg+(E-m)*(Tr-To)+(E-m-(E-m)*z)*Y

10.2.6 Product market equilibrium in the case of changing
interest rates in a four actors macro economy

Export, import and related taxes and transfers exercise influence upon
the IS curve as well. The increase of the export shifts the curve outwards
parallel to itself. In the case of the import, if we want to simplify the ques-
tion we can say that as import - in opposition with consumption - is sub-
tracted from macro demand, so the opposite of the changes related to
consumption will present themselves on the IS curve. The growth of au-
tonomous import and of autonomous taxes decreases import which will
result in the shift of the IS curve outward parallel to itself. The same influ-
ence can be noticed when the transfer payments decrease.

The growth of the tax rates through import result in the shift of the
curve on the vertical axis outward.

The above shifts from the point of view of economy mean that the
shifts signalled result in the growth of the income of equilibrium, that is of
the GDP through import at unchanged interest rates. Approached from
another point of view, the above changes through import urge the firm
sector to be able and ready to produce the same value GDP even if the
interest rates are higher.

10.3 SUMMARY, QUESTIONS

10.3.1 Summary

In this unit we got acquainted with state intervention and the influ-
ences of foreign trade upon macro economy. We also discussed the in-
fluence of state by way of subvention on transfer, consumption, taxation,
import of goods from abroad, on savings, and on macro income, and
economic growth in the case of fixed and changing tax rates. We con-
cluded that if the foreign trade parameters are unchanged economic
growth cannot be sustained, as this is accompanied by the deterioration
of the equilibrium of the foreign trade.

131



Economics I

The discussion of the above relations signals the end of our analysis
of the demand side of the product market of macro economy.

10.3.2 Self assessment questions

? Give the equation of the consumption and savings functions in
their relation with macro economy in the case of three and four ac-
tors economy!

?  Present and assess the shifts caused by state intervention and the
development of the equilibrium income function of the macro de-
mand and the development of the equilibrium income in economic
terms!

? How do you explain that export and government spending are in-
dependent from macro income?

? How can the balance of foreign trade develop in the case of in-
creasing income of equilibrium?

?  What does the Haavelmo thesis state?

10.3.3 Practice tests

? Let us consider a three actors macro economy, where the value of
autonomous consumption is 500; consumption willingness is 0,7;
tax rate is 20%. On the basis of the above data the equation of the
consumption function is:

- C=500+0,9*Y
— C=500+0,56*Y
- C=500+05*Y
- C=400+0,7*Y

?  As the result of decreasing tax rates the private sector:

— the sloping of the savings function is decreasing, while the
consumption function slope is abruptly increasing

— the sloping of both the consumption function and of the sav-
ings consumption is decreasing

— the sloping of both the savings function and of the consump-
tion function is increasing

— the sloping of the consumption function is decreasing, while
the sloping of the savings function is increasing

? As a result of the appearance of the interest rates the sloping of
the savings function of the private sector:
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changes by z
changes by § * z
changes by § * T,
changes by z * T,

Government spending:

can only be increased if interest revenues are increased

can only be increased in the case of the reduction of transfer
payments

can only be increased in the case of the growth of macro in-
come

none of the above statements is true

In a classical sense the import function:

shows increased macro income in relation with import

shows increased import in relation with increased macro in-
come

in the case of depreciation of the exchange rate of the na-
tional currency it shows decreasing import

in relation with increasing export it shows decreasing import

133



Economics I

11. UNIT: THE ANALYSIS OF THE SUPPLY SIDE OF THE
PRODUCT MARKET

11.1 AIMS AND COMPETENCIES

In the course of this unit we are going to get acquainted with the rela-
tionship between the intricacies of labour market and macroeconomic
production. We will be able to form an idea about the influence of price,
wages, and the quantity and quality of labour force on the efficiency of
economy. We are going to discuss the role of real wages in employment,
unemployment and efficiency. Endowed with this knowledge we are not
only going to be able to understand better the things we read, hear and
see in the media in this respect, but we are going to be able to model the
above mentioned relationships with the help of tools offered by mathe-
matics. This model cantered approach will also enable us to draw con-
clusions regarding expectations generated by certain decisions in the
field of economic policy.

11.2 STUDY MATERIAL

- Marshall
. eross
Employment
in light of
real wages

Macro-eco-
nomic supply
in light of price.
standards

Figure 55 Mind map
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11.2.1 The analysis of labour market as resource market
which determines product market supply

In order to create supply on the product market there is need for pro-
duction. Production needs resources, and labour force is one of the most
important resources from the point of view of modelling of macroeconom-
ic processes. This is so because work in the short run is the only re-
source the quantity of which can be changed, and to which all the other
resources are related, and the quantity of which can be changed (entre-
preneurial abilities, capital) and interpreted, which is not the case with
natural resources. This is why the processes of the labour market have to
be surveyed along with the analysis of the supply side of the product
market.

Elements of labour market:
— Demand for labour;

—  Supply of labour;

—  The price of labour

Demand for labour (LP) is the need for labour force of the firm sector.
The labour demand function shows its size in its relation with the real
wages.

Supply of labour (L®) the number of labourers who offer their labour
force to perform work, that is who are able and ready to participate in the
working activity organized at a social level. The labour supply function
shows its size in relation with the real wages.

The price of labour is the wage, which has two distinguishable cate-
gories — nominal wage (W) and real wage (V—F\,/):

— Nominal wage is the sum of money the labourer gets in cash for
the work done.

— Real wage is the quantity of goods and services that can be
bought for nominal wages.

The division of total population from the point of view of the la-
bour market

Total population can be structured as follows from the point of view of
the labour market as shown in the chart below.
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Figure 56 Division of the total population from the perspective of the labour
market

Not able to work are those members of the society who due to their
age (children; elderly), or due to their health conditions (are not capable
of work) cannot be employed to perform working activities.

Inactives form the section of the population able to work, who would
be able to work, but in spite of this they do not offer their labour force for
work, that is have no intention to take part in the working process orga-
nized on a social scale. These are for example people who do not live on
wages (they won the lottery; live on the benefits of their investments;
etc.), housewives, and also those who used to draw (but they do not any
more) unemployment benefit or other social benefits and gave up looking
for a job or try to live from odd jobs.

Although the volunteer unemployed would like to work, their status is
that of volunteer unemployed either because they do not want to do the
work they previously did, or not for the money they got in their previous
workplace.

Forced unemployed are those who would like to work, but cannot
find a job.
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] You can get up to date information about the unemployment data
in the different countries of the world form the above database:

9. http://lwww.ilo.org/global/statistics-and-databases/lang--en/index.htm

Labour market Marshall-cross

If we illustrate the supply and demand functions of any market on a
shared coordinate system we get the Marshall cross, where the intersec-
tion of the two functions represent the equilibrium position of the market.
The definition originates from the name of Alfred Marshall.

10. http://www.britannica.com/EBchecked/topic/366539/Alfred-Marshall

The labour market Marshall-cross is the shared representation of la-
bour supply and labour demand functions in a coordinate system.

As we clarified it earlier the labour supply function expresses the de-
mand of the firm sector in relation to real wages, while the labour supply
function expresses the number of labourers ready to work on the same
real wages function. The direction of the functions is the one characteris-
tic in the case of the demand and supply functions, in the case of in-
creasing prices (real wages) increased supply and decreasing demand
are connected.
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Figure 57 Marshall-cross of labour market

From the above labour market Marshall-cross the following character-
istics of labour market can be read:
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Lsn: maximal supply of labour. This is the active part of the
population able to work, that is the labour force stock.
Approached from another point of view it is the maximal sum of
the employees who are ready and able to perform work in a given
society. At this point there is no use in increasing the real wage
because this will not lead to increased labour supply, as there are
no more available active members of the society, that is, there is
a shortage of people who could be employed. This is why the
labour supply function changes its position to vertical at this point.

Ls,: labour force supply in the case of (W/P), real wages, that is
the number of workers who at a certain level of real wage are
ready and able to perform work.

Lsm - Ls,: The number of voluntary unemployed in the case of
(W/P), real wages. In other words, this is the number of those
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labourers who would be able to, but do not want to work at the
given real wages.

— Lpz: Labour force demand, that is the demand of the firm sector
for labour force in the case of (W/P), real wages. At the same
time this is the number of active employees at the given level of
real wages (we are going to return to this later).

— Ls;-Lpz: the number of unwilled unemployed in the case of
(W/P), real wages.

— L« Equilibrium employment at (W/P)- equilibrium real wages,
which is identical with the maximal employment as well (we are
going to return to this later).

- Lsy - Lo The number of volunteer unemployed at (W/P):
equilibrium real wages.

—  Ls; supply of labour, which is at the same time the number of the
employed (we are going to return to this later as well) at (W/P);
real wages.

— LSy - Ls;: The number of volunteer unemployed in the case of
(W/P), real wages.

—  Lp1 - Ls;: Extra demand for labour, in other words shortage of
labour force in the case of (W/P), real wages.

We can see on the Marshall-cross above that the labour supply func-
tion intersects the vertical axis at 25 units of real wages. This 25 unit is
practically the real value of the social benefits obtainable in long term
(unemployment benefit, other support). Nobody will offer his labour force
for a lower real wage which means that supply of labour force reaches
zero.

The development of employment in relation with real wages

The development of employment in its relation with real wages can be
discussed on the basis of the shorter side principle:

If supply and demand of labour force is not equal, then the number of
the employed is always determined by the lower figure. This is why in the
case of real wages lower than the real wages of equilibrium, supply of
labour, and in the case of wages higher than the real wages of equilibri-
um, demand for labour, will determine the number of employed people,
and maximal employment is attained in the point of equilibrium.
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Figure 58 Employment function

If we examine the labour force Marshall-cross we shall see that the
number of volunteer unemployed at a given level of real wages depends
on the sloping of the labour supply function. It is also obvious that the
number of volunteer unemployed at a given level of real wages is deter-
mined by the welfare of the society. In the case of wealthier (having more
powerful social background, more personal savings etc.) societies the
sloping of the labour force supply is naturally smaller, in the case of not
so well off societies the number of volunteers could even cease, that is,
the labour force supply function is vertical in the case of the active popu-
lation, which means that the function loses its flexibility .
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Figure 59 Marshall-cross of labour market in the case of inflexible labour
supply

In the case of inflexible work supply of course the shape of the em-
ployment function discussed earlier will also change, its positive section
will become vertical.

] In the above exhibit for the sake of better illustraion we shifted the
labour demand function outward parallel to itself. This practically
means that demand for labour force increased independent from
real wages — for example as the result of government spending, or
improving profit expectations — as compared to the ones illustrated
earlier.

Unemployment
The size of unemployment is shown by the unemployment rate:

Registered unemployed
Economically active

Unemployment rate =
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Types of unemployment:

Unemployment caused by unfavourable economic conditions:
unemployment stemming from the decrease of efficiency in
economic production. If demand for the products of an economy
is decreasing, than supply decreases similarly to production which
in turn means that there is need for less labour force and this
results in the increase of unemployment.

Structural unemployment: in this case there are vacant jobs yet
there is unemployment as well. The reason for this is that supply
of labour force and demand for labour force differ from one
another in some relevant characteristics. For instance there is
demand for nurses, but there is supply for turners (unemployed).

Frictional (temporal) unemployment: if the employee hands in his
notice then while he is looking for a new job he is considered to
be temporarily unemployed. Youngsters after leaving school,
while they are looking for their first job are also considered
unemployed.

Technological unemployment: with the advance of technology

some of the workers are replaced by technical tools and this leads
to the increase of unemployment.

Tools for handling unemployment:

Active tools: aim, to provide a job for the unemployed.

— Increasing the autonomous elements of labour demand by
way of government intervention which in turn increases the
efficiency of economy in a multiplying way.

—  State subventions and favourable loans aimed at starting new
firms.

— Providing possibility for voluntary work

— High level training and retraining

— Organizing placement fairs

The active tools enlisted above can help the unemployed, and they
can help preventing unemployment. This is the role of the vacancy mar-
kets, organized by institutes of higher education. You can see examples
for this in the video below.
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— Passive tools: aim, to render the state of being unemployed
bearable for the unemployed.
— Unemployment benefit.
—  Early retirement scheme.

11.2.2 The relationship between macroeconomic production
and product market supply

Macroeconomic employment is nothing else but the employment of
the labour force in the course of production, which influences the size of
output.

The relationship between labour and production is shown by the pro-
duction function.

Macroeconomic production function

Macroeconomic production function shows the development of mac-
roeconomic production at constant capital stock in its relation with em-
ployment.

Macroeconomic production is nothing else but macroeconomic supply,
that is, macro income.

So on the basis of the above we can state that the macroeconomic
production function shows the development of macro supply (macro in-
come (Y) in its relation to employment (L) at constant capital stock.
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Figure 60 Macro-output function

Due to the growth of the capital stock the MA coproduction function is
prolonged upwards, because greater productivity can be obtained with
the same amount of labour force. Yet, capital stock cannot be employed
at zero labour force level and as a result the produced macro income is
zero. The same effect is true with regards to the productivity of labour,
which improves as the result of training standards, or when technology
develops.

The macro supply curve related to price level

As real wages are the ratio of the nominal wages (w) and of the price
level (p), real wages can be given, and illustrated in the case of the fixed
nominal wages related to price level. As the employment function shows
it the development of employment in its relationship with real wages, and
the macro production function show macroeconomic production in its
relationship with employment, that is related to supply, and real wages.
So on the basis of the macro production function the macro supply func-
tion can be drawn in the case of nominal wages fixed at a given price
level.
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Figure 61 Macro supply function in relation to price level function

We can construct the macro supply function on the basis of the follow-
ing logic: price level determines real wages on the real wages function;
real wages determine employment on the employment function; employ-
ment determines production, that is supply, on the production function;
thus, finally the price level determines supply. While designing it we
should pay attention to the fact that the breaking point of the employment
function should appear among the points used in the course of drawing
among the points of the coordinating system.

If we examine the macro supply function we can see that, parallel to
the growth of the price level it grows until price level P., from this point on
it decreases along with the growth of the price level. The cause for this
can be easily traced in the employment function. Up to price level P- em-
ployment is determined by the labour demand function, and is parallel to
the increase of price level the price of labour, that is, the real wages de-
crease (nominal wages are fixed), demand for labour force and conse-
quently employment increase. Increasing employment results in increas-
ing production, that is increasing supply. Above price level P« the labour
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supply function determines employment, and because parallel to the in-
crease of price level the price of labour, that is, real wages decrease
(nominal wages are fixed), supply of labour and employment decrease.
Decreasing employment results in decreasing production, that is supply,
is decreasing as well.

On the basis of the above it is clear that, in case of non-flexible labour
supply the backward bend of the macro supply shifts into the vertical po-
sition because in this case above P price level employment among the
active population is constant.

At price level P. Y. output is the maximum possible output under the
given circumstances, that is, it is the potential output. It is obvious that
the maximal potential output of an economy can be achieved in the case
of maximal employment, that is, in the case of labour force market equi-
librium.

On the chart system discussed above it can be seen that the macro
supply function shift upwards as a result of the growth in nominal wages
(the real wages function shifts outward) — parallel to this it is prolonged —
so the firm sector can sell the same output at higher price with the result
that the firm sector sells the same output at a higher price. This is under-
standable as the growth of nominal wages increases the expenses of the
firm sector, which the firms include into their price.

11.3 SUMMARY, QUESTIONS

11.3.1 Summary

In this unit we got acquainted with the most important relationships
within the labour force market, and the relationship between the supply
side of the labour force market and of the product market. In the course
of our discussion we clarified the representation of the population on the
labour force market as well as its composition, the influence of employ-
ment and unemployment upon macroeconomic efficiency, by the help of
which we drew the macro supply function, which shows the development
of macroeconomic production, that is, of the product market supply in its
relationship with price level. By this we closed down not only our study of
the labour force market, but also our analysis of the product market, so in
the next unit we can pass on to the examination of money market from
macroeconomic perspectives.
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11.3.2 Self assessment questions

What is the difference between inactive population and the volun-
tary unemployed section of the population?

Is there unemployment in the case of labour force market equilib-
rium?

In what way does technological development appear on the macro
production function?

What is potential output, in what state is the labour force market in
this case?

How does the growth of nominal wages appear on the macro sup-
ply function?

11.3.3 Practice tests

The labour force demand function:

— shows those potential workers who are looking for a job, in its
relationship with the real wages function

— shows the development of the average net income in its rela-
tion with the worked hours

— shows the quantity of goods which the consumers are willing
and able to buy at a given time and price in its relationship
with the real wages

— shows the demand of the firm sector in its relationship with
real wages

As a result of the growth of the number of the active population
with all the other factors unchanged:

— demand for labour force decreases

—  the supply of labour increases

— real wages increase

— the labour force supply function shifts toward the axis

Under the equilibrium level of real wages:

— there is no unemployment, because there is a shortage of la-
bour force

— there is imposed unemployment

— employment is regulated by labour force supply

— labour force demand is lower than labour force supply

Macro supply influenced by increase in price level:

—  certainly grows
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?
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certainly decreases
it can either grow or decrease
does not change

The real wages function taken in its classical form:

shows the development of real wages in their relation with
nominal wages, at fixed price levels

shows the development of the real wages in their relation with
price levels, in the case of fixed nhominal wages

it shows the development of the real wages in their relation
with tax rates, in the case of fixed nominal wages

shows the development of the real wages in their relation with
macro income, at fixed price levels



Economics I

12. UNIT: ANALYSIS OF FINANCIAL MARKETS, THE
EQUILIBRIUM OF MONEY MARKETS AND PRODUCT
MARKETS

12.1 AIMS AND COMPETENCIES

The aim of the present unit is to discuss the factors influencing money
demand and money supply and to create, on the basis of the knowledge
thus acquired, macroeconomic models of the economic processes func-
tioning on the money market. As a result of this we are going to get ac-
quainted with the factors which motivate the money demand of the actors
of economy and the monetary tools with the help of which the central
bank regulates the financial processes of economy. Our knowledge of
the supply and demand sides of the money market, together with our
knowledge of the tools used to regulate financial processes, will enable
us to produce the model of the equilibrium of the money market, which
linked to the earlier discussed equilibrium mechanism of the product
market will help us to analyse the totality of macro economy from the
point of view of equilibrium, and thus we can close down our study of

macro economy.
Demand
for money

12.2 STUDY MATERIAL

Joint
equilibrium
of product
and money
markets

Figure 62 Mind map
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12.2.1 The demand and supply side of the money market, the

equilibrium of the money market

In the course of our earlier studies (Economics 1) we learned about
the baking system, the concept and history of money, different kinds of
categorizations of money and the process of creating money. On the
basis of these we put emphasis onto the macroeconomic modelling of
the way the money market operates.

Demand for money

Demand for money (MP) is the demand of the actors of economy in
the form of M1 money.

Factors which motivate demand for money:

1.
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Transactionary demand for money (L,): demand for money de-
signed to cover the expenses of daily purchases. Its size grows
parallel to the growth of macro income, because the growth of
macro income results in the growth of the welfare of the society,
consequently the consumption of the members of the society im-
plies greater value.

Li=k*Y Where ,k” is constant

Security demand for money: (Ls): demand for money serving the
funding of unexpected expenses. Its size grows parallel to the
growth of macro income and it decreases parallel to the increase
of the interest rates. The relationship between macro income and
security demand for money can be explained through welfare this
time as well, its relationship with interest rate can be explained
through the fact that the keeping expenses of money kept in M1
form is the rate lost, which the owner of the money would have
obtained if he had not kept his money in M1 form, but he would
have kept it in M2 or M3 form. From this it follows that the in-
crease of interest rates results in the increase of the cost of keep-
ing of security money in M1 form, so the owner will keep smaller
sums for security reasons in M1 form.

Le=b*Y-d*i where ,b” and ,d” are constant

Speculative demand for money (Ls): demand for money aimed at
increasing fortune. Its size decreases parallel with the increase of



Econowmics I

interest rate, because in the case of increasing interest rates it is
not worth for the actors of economy to keep their money in M1
form, as the interest rate of money kept in M1 form is practically
zero, so if they want to increase their fortune it is worth buying
bonds and keeping their money in M2 form. From another per-
spective we can say that in the case of deceasing interest rates
the actors of economy demand more and more money to in-
crease their investments in M1 form.

Ls=Lo-h™i where ,Lo” and ,h” are constant

The total market demand is the sum total of the above mentioned
three elements, so:

MP =L, + Ly + Lq
k*Y
b*Y-d*i
Lo-h*i

0

|
—
1l

t
o}
S

-

From the above equations we can see that security demand for mon-
ey similarly to demand for transaction money grows parallel with the in-
crease of the macro income, and just like the demand for speculative
money decreases parallel to the increase of interest rates. This means
that the part of the security money which depends on macro income can
be included into demand for transaction money, while its part which de-
pends on the interest rate can be included into the demand for specula-
tive money. On the basis of the above the money demand function is:

MP=K*Y +Ly-h*i

As interest rate is the price of money, demand for money has to be il-
lustrated in its relation to interest rate.

On the basis of the image and the equation of the money demand
function we can state the demand for money behaves in the way demand
functions usually behave, increasing interest rates (price) generate re-
duced demand for money.

If GDP, that is the macro income, is increasing this appears in the total
demand for money as it is reflected by the demand for transaction money
and security money. This can be noticed in the parallel upward shift of
the total demand of money function.
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Figure 63 The influence of macro income growth on money demand function

Supply of money

Types of money supply:
—  Nominal supply of money (M®): the sum of M1 money in
circulation
— Real supply of money (M?S): the quantity of goods and services that
can be bought for the nominal supply of money

The size of the nominal money supply is regulated by the central bank
in its own right, so the nominal supply of money is independent from all
the real factors of economy, interest rates included.

Tools for regulating nominal supply of money:

— Compulsory change of savings rate: in the case of the increase of
rates of savings the supply of money decreases, because in the
case of increase in the greater part of the reserve rate the supply
of money is decreasing, as trading banks have to store a greater
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percentage of their deposit in the central bank in the form of
central bank money and thus their free deposits are decreasing.
Because of this they will be able to multiply less money and they
can place less money into economy by way of credits. Besides
the value of the money producing multiplier is decreasing, which
in turn further decreases the supply of money. In this case the
trading banks can multiply less money and by less.

— Change of interest rate of refinancing: in the case of increase of
interest rate supply of money is decreasing, because the trading
banks borrow less money from the central bank in order to
multiply it by placing it into economy in the form of loans.

— Open market manoeuvres/activities: in this case the central bank
sells or buys bonds. If it sells bonds, then the amount of money in
circulation is decreasing, because the trading banks pay for the
bonds using their free central bank money reserves, and so they
will be able to multiply less central bank money. On the other
hand it is not only the trading banks who can buy the bonds
issued by the central bank, but also other actors of economy
(households, firms), so the money in circulation is decreasing
directly as well.

The amount of M1 money needed for the exchange of goods and ser-
vices, that is the supply of money is greatly affected by the speed of
money circulation or velocity.

= Velocity (V) is the figure which shows in how many transactions
does a ,,piece/unit of money”take part.

Velocity is determined by, is the ratio of, the nominal income and nom-
inal supply of money in a given year.

If we rearrange the above relationship we get the so called Fisher
equation of exchange:

MS*V=Y*P

As the velocity of money does not change in the short run, with the
help of the Fisher equation of exchange we can define the amount of
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nominal money necessary for the undisturbed functioning of the econo-
my, that is the amount of supply of money.

As supply is always represented as the function of the price of the
,thing” being discussed, and because the price of money is interest rate,
the money supply function shows the developments of money supply in
its relationship with interest rate. In the case of the money supply function
we operate by real supply of money, because demand for money is al-
ways real demand (the demand of the actors of the economy depends on
how many goods and services they want to purchase), so we can only
analyse supply of money and demand for money together (Marshall-
cross), if the dimension of both factors is identical.

From the representation of real supply of money - which is at the
same time the formula for calculating it - we can see that its size is de-
termined by the nominal supply of money and the price level. The de-
creasing of nominal supply and the growth of price level (it signals infla-
tion) determines the decrease of real money supply, which results in the
shift of the real money supply function towards the vertical axis.

40! (M/P)2 (M7/P)1

30

20

10

0 M/P :1‘-1‘;:' : _

0 50 100 150 200 250 JEEE

Figure 64 The decrease of real money supply
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If we draw the money supply and the money demand function in a
common coordinating system we get the market Marshall-cross, on
which the intersection of the two functions signals the interest rate char-
acteristic for the equilibrium of economy (ie).

In economy the decreasing of real supply of money brings forth the in-
crease of the interest rate of equilibrium. On the basis of this, and of the
things described above, it is clear that the increase of price levels and the
decreasing of the nominal supply of money bring about the increase of
interest rates.

Figure 65 The influence of decreasing real money supply on equilibrium interest
rate

The increase of the GDP, that is of the increase of the macro income
of equilibrium, brings about the increase of the interest rate of equilibrium
on the money market.
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Figure 66 The influence of increasing macro income on equilibrium interest rate

The relationship between macro income and interest rate in the
case of money market equilibrium.

The relationship between macro income and interest rate in case of
money market equilibrium is shown by the LM curve.

= The LM curve is the sum total of combinations of macroincome
and interest rate in the coordinate system which provide
equilibrium for the money market, that is supply for money is
equal with demand for money.

In the illustration showing the influence of macro economy onto inter-
est rate we could see that parallel to the increase of macro income the
interest rate of equilibrium also grows. As both the money supply and the
money demand functions are linear, it is obvious, that the LM curve
which is deduced from them is also going to be linear.
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1000 1500 2000 2500 3000 3500

Figure 67 Liquidity — Money (LM) curve

As we have seen it in the exhibit illustrating the influence of the de-
crease of the real supply of money onto the interest rate of equilibrium
the decreasing of the real supply of money generates the increase of the
interest rate of equilibrium in the case of unchanged macro income. On
the LM curve this can be noticed through the upward shift of the curve
parallel to itself, as in this case the interest rate of equilibrium increases
at all the levels of the macro income.
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Figure 68 The influence of decreasing money supply on the LM curve

As the macro income and the interest rate belonging to the LM curve
show combinations, the situation of the money market can be modelled
with the help of the curve in the case of surplus of demand and surplus
supply as well.
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Y,
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Figure 69 Equilibrium conditions of money market on the basis of the LM curve

In point ,A” the money market is in equilibrium, because point ,A” is on
the LM curve, and the curve represents points of equilibrium. In point ,B”
there is a shortage of supply, that is there is excessive demand, because
the interest rate belonging to point ,B” is higher than the interest rate of
equilibrium (the interest rate of equilibrium is formed on the curve, but to
achieve this the interest rates belonging to point ,B” should be lowered),
so the speculative demand for money belonging to point ,B” — and thus
total demand as well — is lower than the demand belonging to the equilib-
rium (parallel to the increasing of the interest rate the speculative de-
mand for money is decreasing). In point ,C” there is excessive demand,
the explanation for which is identical with the antithesis of the explanation
provided in the case of point ,B”.

In the course of re-establishing equilibrium of the money market the
aim is to get back onto the IS curve which represents the points of equi-
librium. To achieve this the mechanism of rehabilitation is as follows:

On a market with excessive supply (point B) either the interest rates
have to be reduced with the help of the tools of the central bank, and
thus total demand for money has to be increased to the level of supply of
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money, through the increasing of the speculative demand for money, or
by increasing macro income through the increase of transaction demand
for money, the total demand for money can be increased to the level of
money supply. In the case of excessive demand the opposite of the re-
habilitation mechanism should be employed.

The rehabilitation of the money market equilibrium can be achieved
from the supply side as well. As we have seen it in the exhibit illustrating
the influence of the decreasing of the real money supply onto the LM
curve, the changing of the real money supply results in the parallel shift
of the LM curve. On the basis of this it can be seen that the equilibrium
of the money market cannot only be re-established by stepping back
from the characteristic point of disequilibrium, that is by stepping back
from the point of disequilibrium, onto the LM curve, but it is also possible
if we we shift the LM curve onto the point of disequilibrium, and thus this
point becomes the point of equilibrium.

12.2.2 Thejoint equilibrium of product and money markets

The discussion of this topic completes our macroeconomic modelling
aimed at the interpretation of the intricacies of national economy. The
state of equilibrium of the product market and the mechanism of effects
of fiscal tools available to the government were represented by the IS
curve and its shifts. In this unit we examined the system and effects of
the other great market of economy, that is that of money market, we in-
terpreted the LM curve which illustrates the equilibrium of the money
market, and the tools available to the central bank, as well as their effects
onto the money market and its equilibrium. If we link the curves repre-
senting the conditions of the equilibrium of the two about mentioned mar-
kets we can analyse the equilibrium of the whole economy, and the mac-
roeconomic effect of its fiscal and monetary policy upon macro economy.
This is illustrated by the IS-LM system which represents the joint equilib-
rium of the product and money markets. From the intersection point of
the two functions we can read the characteristic interest rate of equilibri-
um (i), and the income of equilibrium (Y¢) that is the actual GDP
achieved.
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Figure 70 IS — LM system

] You can learn more about the GDP of the different countries of the
world, and about other economic data relevant from the point of
view of balanced economic growth which also appear in the IS —
LM system from the following international database:

11.
12.
13.
14.
15.
16.
17.
18.

http://stats.oecd.org/

http://www.un.org/en/databases/

http://data.worldbank.org/

http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/

https://pwt.sas.upenn.edu/

http://www.rug.nl/research/ggdc/data/historical-national-accounts

http://www.ggdc.net/maddison/maddison-project/home.htm

https://www.imf.org/external/data.htm
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With the help of the IS curve we could illustrate the system of equilib-
rium relations of the product market, as well as the mechanism of rehabil-
itation available in case of disequilibrium, and the LM curve helped us
achieve the same in the case of money markets, while we learned that
the IS — LM system makes it possible to examine the totality of economy
in this respect.

0 500 1000 1500 2000 2500 3000 3500 4000 & -

Figure 71 The equilibrium of economy on the basis of IS — LM system

In point ,A” there is equilibrium on both markets. In point ,B” there is
surplus of supply on both markets. In point ,C” there is surplus of de-
mand on both markets. In point ,D” there is surplus of demand on the
product market and surplus of supply on the money market. In point ,E”
there is surplus of supply on the product market and surplus of demand
on the money market.

Interpretation of certain cases of disequilibrium, and possible mecha-
nisms of rehabilitation can be done on the basis of the solutions we de-
scribed when discussing the IS and LM curves respectively.

162



Econowmics I

12.3 SUMMARY, QUESTIONS

12.3.1 Summary

In the course of our discussion of the topics of the present unit we got
acquainted with the factors motivating the demand for money of the ac-
tors of economy and the monetary tools by the help of which the central
bank can regulate the fiscal and monetary developments of economy.
Learning about the supply and demand sides of the money market, and
the tools by which the processes of the money market can be regulated
enabled us to create the model of money market equilibrium, which we
linked to the equilibrium mechanism of the product market earlier studied.
Thus we completed our study of economy from the point of view of total
equilibrium, and we reached the end of our study of macro economy.

12.3.2 Self assessment questions

?  On what does total demand depend?

? How does the increase of the price level influence supply of real
money and through this the interest rate of equilibrium?

? By what tools and how does the central bank regulate the amount
of cash flow in circulation?

?  What does the LM express?

? What is the position of the product and money markets and for
what reason when we are above the IS and LM curves?

12.3.3 Practice tests

?  Nominal supply of money refers to ... in circulation:

— amount of M1 money
— amount of M2 money
— amount of M3 money
— the total amount of M1; M2; M3 money

?  If the compulsory rate of reserve increases the rate of interest

— increases

— decreases

— does not change

— itis impossible to state equivocally what happens

? In all the points of the LM curve:
— the money market is in equilibrium
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the product market is in equilibrium

both the money market and the product market are in equilib-
rium

the central budget is in equilibrium

? Under the LM curve it is sure that:

there is surplus of supply on the money market
there is surplus of supply on the product market
there is surplus of demand on the product market
the central budget has a deficit

?  The central bank increases the rate of compulsory reserve in order
to hold back inflation. As a result:
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interest rate grows in economy and macro income also grows
interest rates decrease in economy and so does macro in-
come

in economy the interest rate grows and macro income de-
creases

in economy the interest rate decreases and macro income
grows
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13. SUMMARY

13.1 SUMMARY OF CONTENTS

In the course of our studies of economics 2. we got acquainted with
consumer and producer behaviour, and the analysis and mathematical
modelling of the functioning of national economy based on micro- and
macroeconomic relationships. In the course of our study of consumer
behaviour we analysed willingness and ability of the consumers, and as a
result of this we clarified the relationships regarding individual and prod-
uct market demand as well.

Utility plays a central position in consumer willingness and linked to
this we examined the characteristic of the consumer to buy not one but a
combination of goods in order to maximize utility, and to effectuate sub-
stitutions within this combination of goods.

The ability of the consumer to purchase is determined by the real
wages of the consumer, which is determined by the nominal wages and
the price of the good. Purchase willingness and ability together determine
the demand of the consumer for a certain good, by way of which the con-
sumer is trying to obtain a conveniently balanced price-value ratio.

The total demand of the consumer which appears on the demand side
of the product market of a certain good is greatly influenced by the price
and income sensibility of the consumers. In the case of price sensibility it
is not only the change in demand of the good being examined that is es-
sential, but also the change in demand determined by the change in price
of the substitute good.

In the course of our examination of producer behaviour a central role
is held by the profit maximization of the firms. Because maximal profit
can be achieved by way of production, which production means expens-
es for the firm, but it also brings revenues, the analysis of producer be-
haviour has to focus onto the relationship between the produced good
and the resources employed for its production and the acfirming expens-
es, with emphasis on the revenues stemming from the multiplication of
the amount of sold products and their market prices. Having in view that
for the firm aiming at maximum profit is a central question; cost and rev-
enue determine its attitude towards production. The firm compares the
expenses and the revenues incurred by the increase of production.

We analysed the behaviour of the firm sector in two extreme cases,
namely, in the case of perfectly competitive and in the case of monopolis-
tic environment. The most essential difference between the firms func-
tioning in the two above mentioned environments is their attitude regard-
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ing market price. While for perfectly competitive firms price is an exterior
factor, that is, it is positive and constant, in the case of monopolistically
competitive firms their prices are the result of their decisions - of course
they have to observe market demand.

As mentioned above the firms create their supply by way of produc-
tion, for which they use resources. As it is the firms which aim at maxi-
mum profit that generate demand for resources, the demand for re-
sources, independently of the kind of resources we are speaking about,
is determined by the same factors. As in this case for the firms the ques-
tion is to what extent the amount of employed resources should be in-
creased for the sake of profit maximization, they compare the increase of
the expenses and revenues parallel to their increase of the resources,
and they use the last resource unit in the case of which the increase of
revenue and that of their expenses are identical.

Because production and consumption do not influence only those ac-
tors of economy who are directly involved in the production process, but
they can exercise positive or negative influence upon exterior actors as
well, we closed our discussion of microeconomics with the interpretation
of these so called external effects.

In the course of our examination of national economy our first step
was to examine the circulation of revenue produced by economy, and
then we examined the way in which it was used on the product market.
We examined and modelled product market supply in systematically wid-
ening economies with two, three and finally four actors macroeconomics
and handled product market equilibrium as a central element. We exam-
ined the state of equilibrium in its relation with interest rate as well; with
the intention to emphasize that interest rate is one of the really essential
determinants of economy, which is capable of signalling the achievement
of macro economy. In order to make sure that the effects of the tools of
fiscal mechanisms in the context of economic policy will be understood
properly we touched upon the macroeconomic effects of taxes and trans-
fers with regards to state intervention.

As the national product market supply imposes production, and pro-
duction necessitates resources, from among which labour can be re-
garded as changeable in the short run and has a central position among
the other resources, we discussed the analyses of the supply side of the
product market in its relationship with processes of labour market.

Similarly we analysed the money market with the state of equilibrium
in view, and we touched upon the network of the equilibrium of interest
rate and of the money market. The set of tools of the central ban em-
ployed for the regulation of cash flow was discussed as the key to the
implementation of monetary policy. After having clarified the relationship
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between interest rate and money market and the system of equilibrium
generated by interest rate and money market equilibrium, we created a
platform from which we could analyse the collective equilibrium of the two
markets and thus we managed to produce a model of mechanisms of the
fiscal and monetary policies.

13.2 FINAL THOUGHTS

In the course of this study material we got acquainted not only with the
behaviour of the consumers and producers, and with the intricacies of
macro economy which can be represented by models drawn with the
help of tools offered by mathematics, but we learned that mathematics-
function analysis in particular — offers useful tools that can help us model
and understand various processes of economy. We could see then, that
acquiring knowledge of mathematics is not acquiring knowledge for itself,
but it can create the basis for acquiring knowledge applicable in everyday
life, which also offers important tools of great help in scientific research.

If you want to further extend the knowledge you acquired in the field of
economy you can get further information from the works enlisted below:

— Aghion, P. — Durlauf, S. (eds.): Handbook of Economic Growth.
2005.:

19. http://books.google.hu/books?id=bb1lfs7ThwOJAC&printsec=frontcove
r&hl=hu&source=gbs_atb#v=onepage&g&f=false

—  Quarterly Journal of Economics:
20. http://gje.oxfordjournals.org/

— American Economic Review:

21. http://lwww.aeaweb.org/aer/index.php

—  The Review of Economic Studies:
22. http://restud.oxfordjournals.org/

— Journal of Economic Growth:

23. http://www.springer.com/economics/growth/journal/10887

— Journal of Economic Literature:
24. http://www.aeaweb.org/jel/index.php

— National Bureau of Economic Research:
25. http://www.nber.org/
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