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3.1. The Structure of the Neoclassical Model

N The Origins of Neoclassical Theory

* The formation of neoclassical theory cannot be attributed to
a single person — contrary to the Keynesian theory.

Neoclassical theory emerged over the centuries and
embraces the ideas about the working mechanisms of a
market economy of several generations of economists.

Common for all these economists is the attempt to explain,
why a market economy does not lead to complete chaos
and disorder but to a quite stable system.

The intellectual counterparts of the neoclassical economists
had been the so called Mercantilist, who — by and large —
distrusted a free market economy and called for government
interventions to steer the economy, even at the industry
level.
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3.1. The Structure of the Neoclassical Model

N The “founder fathers” of neoclassical theory can be
subdivided into two groups:

1. The ,Classics”in the 18. and 19. century:

Adam Smith (1723-1790)
Jean Baptiste Say (1767-1832)
David Ricardo (1772-1823)

Following the “Classics”, a market economy is
sufficiently stable in itself. Government interventions in
the markets are therefore not necessary (,Laissez-
Faire-Economy”).

Short-run economic fluctuations may happen, but a
market economy always finds its way back to
equilibrium without government interventions.
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3.1. The Structure of the Neoclassical Model

N The “founder fathers” of neoclassical theory can be
subdivided into two groups:

2. The ,Neoclassics” at the end of the 19. century:

Léon Walras (1834-1910)
Irving Fisher (1867-1947)
Arthur Pigou (1877-1959)

‘ The ,Neoclassics” shared most ideas of the “Classics”

but saw a government task in the establishment of a
“framework” for the functioning of markets.

They especially attributed the care for a sufficient supply
of public goods to the government. Like the “Classics”
however they rejected government interventions to steer
business cycles.
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N The structure of the neoclassical model

‘ In the following, we will develop the simplest form of a
neoclassical model.

* This model will contain the circular-flow model as a basic
feature.

‘It consists of three markets:
- Labor Market
- Capital Market
- Goods Market

‘ The circular-flow representation of the model is
demonstrated by the following graph:

Prof. Dr. Rainer Maurer

N The Four Agents of the Neoclassical Model:

Payments for Payments from Sales of
Labor and Capital Goods

Buyer of Labor( Investment )
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Consumption
Capital Market| | Labor Market Goods Market
Supplier of Labor Buyer of Consum-
Intelgst an and Capital ption Goods
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Borrower of Capital -8-
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N The Four Agents of the Neoclassical Model:

1. “Large” number of representative households

...supply labor dependent on the level of wages.

...divide their income dependent on the interest rate
between:

...consumption and

...savings (= supply of capital) and
...are exposed to perfect competition as supplier of labor
and capital.

...receive wage- and interest payments from firms for their
supply of labor and capital.

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N The Four Agents of the Neoclassical Model:

&2 “Large“ number of representative firms
...supply goods dependent on wage and interest costs.
...demand labor dependent on the level of wages.
...demand capital dependent on the level of interest.
...demand money to pay their production factors.
...are exposed to complete competition.

...pay wages and interest to households in exchange for
thelr production factors, labor and capital.

-10 -



3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N The Four Agents of the Neoclassical Model:

@ 3. The Central Bank
...owns the monopoly for the production of money.

...determines the level of money (= money supply) and
offers it as a credit on the capital market.

Hi

* 4. The Government
...consumes goods.

...finances its consumption via taxes and/or credits.
Demands credits on the capital market; receives tax
payments from households.

-11 -
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N The three markets:

* The labor market, where labor supply of households meet with
the labor demand of firms and determine the market equilibrium
wage rate.

The capital market, where capital supply of households (=
house-hold savings) and central bank (= money supply) meet
with the capital and money demand of firms and determine the
market equilibrium interest rate.

The goods market, where goods supply of firms meets with
consumption goods demand of households, investment goods
demand of firms and goods demand of the government and
determine the market equilibrium goods price.

-12 -
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3.1.

The Structure of the Neoclassical Model

N Important assumptions of the neoclassical model:

1. Al

prices are perfectly flexible:

Wages, interest rates and goods prices react
immediately if demand and/or supply changes. As a
result, disturbances of the general market equilibrium do
not persist. After a shock, the economy finds
immediately back to a general market equilibrium. This
is the fundamental difference between the neoclassical
and the Keynesian model, where price adjustment is
sluggish so that shocks persists over a longer span of
time.

-13-
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3.1.

The Structure of the Neoclassical Model

N Important assumptions of the neoclassical model:
2. Only one type of goods exists =Y = GDP

wel
buil

Y can be used for consumption (C=consumption goods) as

| as for investment (I = investment goods = machines;
dings etc.):

As a consequence, if households consume less (C ), so that
their savings grow (S =Y - C ), firms can buy the
superfluous consumption goods and use them for investment
(S =l ) without any modification!

Consequently, the neoclassical model assumes that the
transformation of consumption goods to investment goods is
immediately possible.

In the real world such a change of the structure of demand
takes place over a period of several years.

-14 -
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N Important assumptions of the neoclassical model:
3. GDP (=Y) is produced with two types of inputs:
Labor (L) = Number of Working Hours

*  Capital (K) =

Number of Machines

‘  Between these factors of production a “normal production
relationship” exists, i.e. they are complementary as well as

substitutive:

Mutual complementarity means that neither with capital
alone nor with labor alone, a production of goods is possible;
it is always necessary to use both at the same time.

Mutual substitutability means that, within some limits, it is
nevertheless possible to substitute capital by work and work
by capital respectively.

Prof. Dr. Rainer Maurer
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Examples for different production relationships between labor and capital

Complete
Complementarity

Incomplete Complementarity
= Incomplete Substitutability (!)

Complete substitutability

Bus driver and bus,
Carpenter and hammer,

Medical and x-ray
apparatus,

Engineer and industry
robot,

Hairdresser und scissors,

Cashier and automated teller
machine,

Household aid and vacuum
cleaner robot,

Construction worker and
concrete mixer,

Skilled engineering worker and
industry robot,

Assembly line welder and
welding robot,

Forklift operator and
automated shelf,

Street cleaner and power
cleaner,

Low skilled assembly line
worker and industry robot,

From the empirical point of view, complementarity is prevalent within the service
sector, while classical industries mostly display substitutability. However most
industries have a strong demand for intermediary goods from the service
sector. Therefore, an increase in industrial machinery investment typically
causes an increase in the demand for labor in the service sector. Therefore, the
assumption of “a normal production relationship” between capital and labor for

the economy as a whole, is a good approximation for the real world.

Prof. Dr. Rainer Maurer
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The Production Function of GDP

Neoclassical production function, if the level of the capital
stock K, is constant.=> Decreasing marginal return of labor,
because labor cannot perfectly substitute for capital
(“substitutability only within some limits”)

v

~

L, K, = constant)

ProtOr.Rainr Maures -17 -

The Production Function of GDP

— A\VA4|
—— Y (LK)

/ _—

P If investments increase the capital stock
/ from K; to K, the productivity of labor will
/ grow, because of the postulated com-
\plementarity between labor and capital.

/
/ ENEEEEEEEEEE
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The Production Function of GDP

vyt
As soon as we know the capital stock K;
and labor input L;, we can determine the
GDP level of this economy: Y;.
Y(L,K,)
Y g ——————————

But to know labor input
L,, we need to discuss
demand and supply on
the labor market.

L

L1 -19-

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N The Firms' Demand for Labor:

‘  The Neoclassics assume that firms want to maximize
their profits:

Consequently, they demand the amount of labor that
maximizes their profits for a given real wage w/P and
the given capital stock K.

As a consequence, they will

- decrease the demand for labor, if the real wage
increases

-increase the demand for labor, if the capital stock K
increases.

The demand for labor equals therefore: Ly(w/P, K).

-20 -



Labor Demand of Firms

w/P T (Negative slope of labor demand curva
1 The Neoclassics assume that a lower
real wage w/P induces firms to employ
more labor and vice versa. Argument:
Lower wages reduce production costs
so that the production of more goods
becomes profitable. To produce more
\ goods, more labor input is needed.)

W, /Py

Labor Demand of Firms
4

Due to the complementarity\
of capital and labor an
increase in capital input,
K,>K;, increases the
productivity of labor so that
\ demand for labor grows.  J

w/P t

K, 5 Kl'
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N The Households' Supply of Labor:

‘  The Neoclassics assume that households want to
maximize their utility:

Consequently, they supply the amount of labor that
maximizes their utility for a given real wage w/P.

‘  Therefore, households will

-increase the supply of labor, if the real wage increases.
Even though more working time implies less utility from the
consumption of leisure time, the higher wage income
allows for a gain of utility from the consumption of goods,
which overcompensates for the loss of utility from reduced
leisure time.

N The supply of labor equals therefore: Lg(w/P).

-23-

Labor Supply

Neoclassics assume, that labor supply Lg
increases when real wages (w/P) increase:
Higher real wages induce households to
choose less leisure time and more labor time.

w/P 4

Ls (wip)
WPy YTTTm T T Ao borime )

: yields more labor

i income, which

| enables more

I consumption. Hence
1 households
|

1

1

|

i

Increase of wage

compensate the loss
of utility from less
leisure time by the
increase in utility

~w | through more

L

> \_consumption. Y,
=24 -

Increase in supply of labor

|
|
|
! A

v
Ly




w/P * (" It the population grows,\

Labor Supply

Pop,>Pop,, more
households will offer
labor at a given wage
rate, such that labor

\_ Supply grows.

Ls (W/p,Pop;)

Ls (w/p,Pop,)

Pop, > Pop,

-25-

The Labor Market under Free Competition

w/P 4

The labor market equilibrium from
these assumptions:

Ls(w/p,Pop)

( The equilibrium real

wage rate w,/P;
balances labor supply
of households Lg(w/P),
with labor demand of
\ firms LD(W/P).. y

Ly (Wip,K)
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The Labor Market under Collective Wage Agreements

wiP 4

Unemployment
' g A B Y

w*/P ~
Collective wage larger /
than equilibrium wage

LS(W/p,Pop)

©,
[On a labor markeﬁ

without free

competition but

collective wage
bargaining by trade
unions, which have
enough power to fix
the wage at w*/P,

unemployment

results.

Ly (W/p,K)
Relon
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3.1. The Structure of the Neoclassical Model

N The standard assumption of the neoclassical model is
that there is no collective bargaining but free

competition on the labor market.

Consequently, the real wage w/P does always adjust so

that labor demand equals labor supply.

unemployment results.

N Butwhat is the "real wage"?

Therefore, in the standard neoclassical model, no

-28 -
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N Explanation of the Real Wage (numerical example):
‘ Nominal Wage: w =20 €/ hour
* Goods Price: P =10 €/ kg good

20 €
_ Hour Work ~ 20€ kg Goods  2kg Goods
10 € 10 € Hour Work Hour Work
kg Goods

=> The dimension of the real wage is: ,Quantity of goods,
which can be bought for one hour of work*.

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Explanation of the real wage:
* The dimension of the real wage is: ,,Quantity of goods,

which can be bought for one hour of work®.

* Not the amount of money paid as nominal wage counts
for households and firms, but its real purchasing power.

* Consequently, the Neoclassics assume that households
cannot be fooled by “large numbers” of the nominal
wage. This is also called: “Absence of money illusion”.

-29 -
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N Now, we know the equilibrium amount of labor input L,,
which is determined on the labor market.

N Since the capital stock K, is given by the previous
period, we are able to determine the equilibrium value of

GDP:

Y1 =Y(Ly, Ky)

N This is shown by the following graph:

GDP Production|

Labor Market

L ,(w/p,Pop,)

Lp (W/p,Ky)

Y(L.K})

L

-31-

Determination of GDP

ﬁhis graph shows the \
interaction between the labor
market and GDP production:

On the labor market the
equilibrium real wage w,/P;,
which equilibrates labor supply
and labor L, demand is
determined.

The equilibrium labor quantity
L, is then inserted in the
production function Y(L,K;)
and yields the equilibrium level
of GDP production Y,=
Y(L,,Ky).

What factors determine the
equilibrium level of GDP
production? The next graphs

show this:




GDP Production |

Labor Market

Y(L,K})

Ls(w/p,Pop,)

Ls(w/p,Po
_>s( p.Pop,)

E ess Sydply

GDP Production|

Labor Market

Lp (W/p,Ky)
L

Y(L.K})

s(wip,Pop,)
i Lo(w/p,Po
_>s( p.Pop,)

Lp (W/p,Ky)

L.l II—Z L

Determination of GDP

NVhat factors determine the\
equilibrium level of GDP
production?

1st Case Population
Growth:
A larger population
typically leads to an
increase in labor supply.
Consequently, the labor
supply curve shifts to the
right. At the old equilibrium
wage w,/P; an excess
supply of labor results.
This excess supply causes
the real wage to decrease
to the level w,/P, until the
new equilibrium level
between labor demand
and labor supply is

kreached L,. )

Determination of GDP

NVhat factors determine the\
equilibrium level of GDP
production?

1st Case Population
Growth:

The new equilibrium

quantity of labor L, is then

used to produce GDP.

Consequently the level of
GDP grows from Y, to Y.

This shows that population
growth finally increases
GDP production!




Determination of GDP

NVhat factors determine the \
equilibrium level of GDP
production?

GDP Production [/

1st Case Population Growth:
The new equilibrium quantity
of labor L, is then used to
produce GDP.

Consequently the level of
GDP grows from Y; to Y.

Labor Market This shows that population
: growth finally increases GDP
production!

Ls(w/p,Pop,)

Lp (W/p,Ky)

AN y,

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N We have discovered the following causal chain between
population growth and GDP growth:

‘ Increase in population
=> increase in labor supply
=> decrease in the real wage
=> increase in labor demand
=> higher labor input in GDP production
=> higher level of GDP production.

1N .
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3.1. The Structure of the Neoclassical Model

N Next, we turn to the effect of an increase in the capital
stock K; on GDP production.

* The standard assumption in the neoclassical model is
that within a production period ("one year") the capital
stock is constant, because current investment in capital
I, needs to be installed first, before it can become
productive. Therefore I, enters the capital stock not in
period t ("this year"), but in period t+1 ("next year").

Furthermore, the usage of machines in production
causes a wearout, because a part of machines is always
"consumed" in the production process.

This wearout equals a certain percentage rate of the

capital stock K. So the yearly wearout of period t also

called "physical depreciation”, equals K, * . Empirically,
lies between 2% and 3%.

-37 -

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

NAs a consequence of all this this years capital stock K,
equals:

Capital Stock today (K,) = Capital Stock Last Year (K,.,)
+ Gross Investment Last Year (l,,)
— Capital Depreciation Last Year ( * K,)
<=>
Ki = K tla— *Kg

This formula shows that the capital stock grows from period t
to period t+1, if last year's gross investment |,_; was larger than
last year's depreciation * K. Inthiscasel ;- *K.;>0and
consequently K; > K.

-38 -



Determination of GDP

NVhat factors determine the \
equilibrium level of GDP
production?
2nd Case Capital Growth:
1. Primary effect: A larger
stock of capital allows to
produce more GDP with the
same amount of labor L;:
GDP grows from Y; to Y.

GDP Production | — Y(L,K;)

Labor Market 2. Secondary effect: Because
of the complementarity
between labor and capital,
the higher capital stock
increases the labor
productivity. Therefore, firms
are willing to pay a higher
wage for the same amount of
labor. Therefore the labor

\demand curve shifts upward)

Determination of GDP

@hat factors determine the \
Y(L.K}) equilibrium level of GDP
production?

2nd Case Capital Growth:

2. Secondary effect: As a

consequence of the shift of

the labor demand curve, ex-

cess demand for labor re-
L sults at the old equilibrium
i wage level w,/P;. This ex-
Labor Market }+-— cess demand brings the

P wage rate upward to the new

equilibrium real wage w,/P;.
At this higher real wage more
labor is supplied by
households, so that the labor
input incre-ases from L, to L,.
The incre-ase of labor input
causes GDP to grow from Y,
to Ys.

GDP Production YLK}




Ratio

2010

6,0%

10,0%
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i
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3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N We have discovered the following causal chain between
capital stock growth and GDP growth:

‘ Increase in capital stock
- Primary effect: increase in GDP production

- Secondary effect: increase labor productivity => shift of the
labor demand curve => excess demand at the old real
wage => increase in the real wage => increase in labor
supplied by households => increase in labor input in GDP
production => increase in GDP production.

N This causal chain reveals the consequences of capital

accumulation for the labor market. In Chapter 2 we
neglected for the sake of simplicity this interrelation.
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e e

e

3.1. The Structure of the Neoclassical Model

So far we have developed the “production module”,
which explains the determinants of the supply of goods.
Next step is to derive the “demand module”, which
explains the determinants of the demand for goods.
Demand for goods depends critically on the household
decision to make savings:

‘  Households decide how much of their income Y they
use for consumption goods C, and how much of their
income they use for savings S: Y=C+S

*  Savings are offered to firms as credits on the capital
market.

‘  The Neoclassics assume that the decision, how much is
consumed and how much is saved, depends on the
level of the interest rate: i

-43-

Credit Supply of Households (=Savings)

A [ The Neoclassics assume, that credit supply
S(i) grows when the interest rate (i) grows:
A higher interest rate induces households
to reduce “consumption today” in favor of
\_‘consumption tomorrow”.

. S(i)
S

—_——— ) L] Hence households compensate the
' [ ] loss of utility from “less consumption
today” by the increase in utility from
“more consumption tomorrow”.

1
v

¢ ————

~ s

-44 -
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3.1. The Structure of the Neoclassical Model

N From Savings to Consumption:

* Since the part of the income, which is not saved, must be

used for consumption, we can derive consumption demand
from savings supply.

‘* Households Budget:
Consumption + Savings = Household Income

cC + S@i = Y

<=> C = Y - S(i)

= CcidV = [Y- si)4v
©) ®

=> If the interest rate grows, savings grow so that consumption
decreases and vice versa.

=> Consumption demand depends negatively on the interest

rate. -~ 45 -

Consumption Demand of Households

The lower the interest rate i, the less income
is saved. The less income is saved, the more
income is used for consumption.
Consequently, consumption demand C(i)
depends negatively on the interest rate i.

‘_. _.
v
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3.1. The Structure of the Neoclassical Model

N The Effect of Income on Consumption and Savings:

* Since the income of households must either be spent for
consumption or used to make savings (there is no other
possibility...) an increase (decrease) of household income
must increase (decrease) consumption and / or savings:

‘ Households Budget:
Consumption + Savings = Household Income
cht + st = v4
Chv + Si¥y = YV
=> Income affects consumption and savings positively:
C(i, Y4)4 and S&,) Y4)4

©)0)

N The following diagrams show the graphical implications of this:
- 47 -

Consumption Demand of Households

i 4 ' [ 1] Consumption demand depends negatively on
the interest rate and positively on household
income!

C(i, Y>)
ca, Yy

Household income is a positive “shift parameter” of credit supply: An Cl
)

increase of household income (Y, <Y,) increases consumption! 48




Consumption Demand of Households

i 4 ' [ T] Consumption demand depends negatively on
the interest rate and positively on household
income!

i o Ci, )

Household income is a positive “shift parameter” of credit supply: An p> C
1)

decrease of household income (Y, >Y,) decreases consumption! 49

Credit Supply of Households (=Savings)

i 4 Credit supply depends positively on the
interest rate and positively on household
income!

S@1,Y,)

OO

— S(@, Y,)

Household income is a positive “shift parameter” of credit supply: An
increase of household income (Y, <)) increases credit supply! S,

50 -



Credit Supply of Households (=Savings)
?

S Y,)
S(,Y,)

OO

Household income is a positive “shift parameter” of credit supply: An

decrease of household income (Y, >Y,) decreases credit supply! S,l

3. The Neoclassical Model and its Policy Implications

3.1. The Structure of the Neoclassical Model

As these considerations show, household income
influences household consumption demand and
savings supply.

Since under the assumptions of the neoclassical
model, household income Y(L,K) is determined by the
current capital stock K and the equilibrium labor input
determined on the labor market L, it is typically
constant within a period.

Therefore we will neglect the impact of household
income on consumption demand and savings supply in
the exposition of the following graphs.

Exception: Only in chapter 2.2.2., when we discuss the
case of tax financed government consumption, we
must recall the effect of household income on
household savings, since an increase of taxes

decreases the disposable income of households! .



3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Derivation of credit demand:

‘ The Neoclassics assume that firms demand credits,
while the household sector supplies credits.

- This is actually the case

in most real-world economies:

The aggregate of households net savings is positive in

most countries.

- Hence even though some households are debtors, the
"average household" is typically a net saver.

The Neoclassics assume furthermore that firms

decide, how many investment goods they buy
depending on the real interest rate i.

-B3 -

Investment Demand of Firms

\that more investment go

The Neoclassics assume\
that a lower interest rate
induces firms to invest more.
Argument: Lower interest
rates reduce the costs of
financing investment goods
and hence production costs.
Lower production costs
cause more production so

ods/

are needed.

(0, L)
©)
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Digression: Why does investment demand of firms depe nd on the interest
rate i and not on the price of investment goods P?

Investment goods (=machines, production facilities) can typically not be rented,
but have to be bought. Since capital depreciation is normally lower than 100%,
investment goods can be used over more than one period.

The opportunity costs of investment goods per period do therefore not
correspond to their price, but to the costs of financing them in every period?.

The costs of financing something per period is the interest rate, which has to be
paid (=) in every period.

1) Strictly speaking, the costs of capital depreciation must be added to the interest cost
(= i+ ). If we assume that this cost is technical parameter ( ) constant over time we can
discard it in the graphical exposition.

Investment Demand of Firms

i T ( Due to the complementarity op

capital and labor, an increase
in labor input, L,>L,,

increases the productivity of
investment goods so that

\_ investment demand grows. )




The Capital Market

A From these assumptions, the capital
market equilibrium results:

S(i,Y)
-

~N

The equilibrium
interest rate i,
balances credit
supply of house-
I mmmm e m e o holds, S(i,), with
investment
demand of firms,
I(i,). Therefore,

\S(il) = 1(iy). )
IG,Ly)

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Consequently, under the assumptions of the
neoclassical model, the equilibrium real interest rate i,
is determined on the capital market.

N As we have already seen, the real interest rate
determines consumption demand of households C(i)
and investment goods demand of firms I(i) and hence
total demand for goods = Y(i) = C(i) + I(i).

N Consequently, the equilibrium on the capital market
determines the total demand for goods =
Yp(i) = C(i) + I(i).

N The next diagram displays this interaction between the
capital market and the total demand for goods:

-58 -
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3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

2! s Total demand for goods=Y,, |
S(i)
Yo=Cl)+ 1(i,Ly)
R ci
1,S Y

Total demand for goods equals demand for consumption goods from
households plus demand for investment goods from firms. Consequently,
to graphically determine the total demand for goods the consumption
demand curve C(i) and the investment demand curve I(i,L;) must be

added. Graphically spoken, this means that C(i) and I(i,L;) must be
added horizontally (compare the length of the red lines).

A -

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

0

Yo=C(i)+ I(i,Ly)

Nci)

1,S Yo Y
4 )

As this graph shows, the interest rate i;, which equilibrates savings supply
and investment credit demand on the capital market S(i;) = I(i,,L,), deter-
mines also the level of the total demand for goods Y(i;) = C(iy) + I(i;,L,).

Prof. Dr. Rainer Maurer ud -
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3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

i i
A A
s(i) Household Income= GDP =Y(L,,K,)
= Supply

AN
NS

Yo=Cl* 1(i.Ly)
Nci)

1S Yo, Y

(rhis is an interesting result: From the equilibrium on the capital market we knov?
that savings equal investment demand S(i;) = I(i;,L,). We also know that total
demand for goods equals Yp(i;) = C(iy) + I(i;,L,). Together this implies that total
demand for goods equals Yp(i;) = C(i;) + S(i;). Since C(i,) + S(i,)=Y equals
household income and household income equals the goods production of firms,
we can conclude that the demand for goods equals the supply of goods! This
\ implication of the neoclassical model is called "Say's Theorem".
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N p T— GDP supply depends on the \
H level of available capital K; and

the quantity of labor input,
which results from the labor

GbP Supplygz YLKy market equilibrium L;.

Labor Market

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

Capital Market Goods Market

S()

Y(L1Ky)

GDP Supply = K1)
. : NS0
1,S Yo. Y
( )
Due to Say’'s Law total demand for goods , C(i)+I(i), equals supply of goods:
Y(L1.Ky)

Since supply of goods does not depend on the interest rate, it appears as a
vertical line in the goods market diagram: Y(L,,K;)




3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Inthe last instance, Says' theorem goes back to the fact that
the circular-flow model is a part of the neoclassical model:

*  Firms pay the complete value of their production of goods to
households — either in form of wage payments or in form of
interest payments.

* Households take their income and demand consumption
goods with a part of it.

‘  The other part of their income, which is not used for consum-
ption, is used to make savings.

‘  These savings are supplied to the capital market as credits.
The interest rate then balances capital supply and capital
demand so that in the end household savings equal credit
demand of firms.

*  Finally firms use these credits to demand investment goods.
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3.1. The Structure of the Neoclassical Model

N To sum up, we have detected the following circle:

Value of Goods Production (Supply of Goods)

= Value of Labor and Capital Income of Households

= Consumption + Savings

= Consumption + Credit Demand of Firms

= Consumption + Investment Demand of Firms

= Total Demand for Goods

N Given the assumptions of the neoclassical model, the value of

the demand for goods always equals the value of the production
of goods (= supply of goods). Consequently, the demand for
goods always equals the supply of goods, or in other words

“goods supply creates goods demand”. This is one reason, why
business cycles do not appear in the neoclassical model.

N Jean Baptiste Say (1767-1832) was the first, who discovered
this relationship.
N Therefore it is called ,Say's Theorem®.
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3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N The Final Step: The Introduction of Money

N Up to now, we have developed the neoclassical model,
without taking into account the use of money as a means of
payment for wages and interest rates and goods.

‘ To this point, our neoclassical model is a mere barter economy.

* Our implicit assumption was that firms and households trade
labor savings and goods directly — without the use of money.

* We introduced a goods price P and a nominal wage w, but up to
now their level is completely undetermined:

- In principle, a general market equilibrium is possible with an
arbitrary price level P

- since the nominal wage w always adjusts to the price level so
that a labor market equilibrium results.

* Therefore, it is necessary to analyze what happens in this econ-

omy if firms and households use money to make their payments.
-67 -

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Why iSs money necessary as a means of payment?

In principle, given the assumptions of the neoclassical model a
means of payment is not necessary: Since only one type of good
exists, which can be used for consumption as well as for investment,
firms could pay wages and interest to households directly in units of
this good.

‘ However, if we make the more realistic assumption that firms do not
produce the same good, but a large number of different (hetero-
genous) goods, the assumption that households can be paid with
goods is no longer realistic. In this case households had to go to a
market and try to barter the goods with which they are paid with, with
the goods they want to consume.

* Even though such kind of markets existed in medieval times, when a
common money did not exist, the transaction costs of such barter
markets would be extremely high in a modern economy with millions
of different types of goods. Therefore, everybody prefers money a

means of payment. ~68.-



3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N The Final Step: The Introduction of Money

* Households prefer to be paid with money and do (normally) not
accept goods as a means of payment.

* This implies, firms must procure money to pay households for
their factor services (labor and capital).
‘ What is money?
- Money is either banknotes and coins (Cash)
- or bank deposits that can be immediately transferred in a
transaction (deposit money = giro money = ,credit card money")

‘* Between the amount of cash, supplied by the central bank and
the amount of deposit money supplied by commercial banks a
direct relation exists — the so called “money-multiplier”. We will
analyze this relation in chapter 6, “Monetary Theory and
Monetary Policy”.

-69 -

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Money supply in the neoclassical model:

‘ In the following we will assume, that the central bank produces
money (cash). There are no commercial banks, which create
deposit money.

‘ This simplification allows us to neglect the process of deposit
money creation.

‘ As chapter 6 will show, this simplification does not essentially
change the working mode of monetary policy.

* Consequently, we assume that the money supplied to the
market “M” consists only of central bank money (i.e. cash).
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3. The Neoclassical Model and its Policy Implications

3.1. The Structure of the Neoclassical Model

N Money supply in the neoclassical model:

Up to now, we have written all nominal variables of the model in
terms of their “real dimension”, i.e. divided by the price level of
goods P so that they had the dimension of quantities of goods. In
the following we will do the same with the money supply of the
central bank M. We divide M by the price level P. The resulting
variable is (M/P), which indicates, how many units of goods we
can buy with the money provided by the central bank. This greatly
simplifies the graphical exposition of the neoclassical model.

As we will see in chapter 6, most central banks typically offer their
money as a credit on the capital market:
- Consequently, the money supply of the central bank increases
credit supply of households S(i) by M/P. Hence the total supply
of credits equals the sum of S(i) and M/P:
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Capital Market with Money Supply of Central Bank

?
S(i) S(>i)+M/P

Total credit
supply

IG,L)



3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Money Demand:

‘

As said above, firms need money to pay their production
factors labor and capital.

Consequently, their money demand depends on the sum of
their wage and interest payments, i.e. household income.

As we have already seen, household income equals goods
production Y.

Consequently, the money demand of firms measured in real
terms should be a positive function of Y:

Rp(Y)

This means that the demand of firms for money is the

higher the higher GDP and vice versa.
-73-
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3.1. The Structure of the Neoclassical Model

NMoney Demand:

* Firms demand this money, where it is supplied by the
central bank: On the capital market

* Real money demand of firms Ry(Y) increases total credit
demand of firms, needed to buy investment goods I(i) by
Rp(Y) :
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Capital Market with Money Demand
0

I(i,L)  16.0* Ro(Y)
S
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Capital Market with Money Supply and Demand

L R()
S()  S(i)+M/P

I(i,L) 160+ Ro(Y)
S
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When money supply M/P equals money demand R (Y), the resulting interest
rate equals the interest rate without money. This interest rate is therefore called
Lnatural interest rate".

S(i) S(i)+M/P

\ Ro( M/P

.Natural Interest Rate”

LD G0 R
S

I, l, +M/P, >

What happens on the capital market, if the central bank reduces money supply
M ?

S(i) S(>i)+M/P

LD 1GL*RY)

l, +M/P, I, S
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The total real supply of credit decreases (S(i)+(M /P)) .

S(i) s(@i)+(™m /P)

IG,L) 1, L)+Ry(Y)
(A I( l’l,s

l, +M/P, >

This decrease in credit supply (S(i))+(M /P)) causes an increase in the interest
ratei .

S(i) S@)+M /P)

! IG,L) 13, L)+Ry(Y)
! (L) I« LI,S

L, +M/P,, 1, +M/P, >



What happens on the capital market, if the central bank raises money supply
M ?

S(i) S(i)+M/P

! IG,L) 1, L)+Ry(Y)
(A I( l’l,s

l, +M/P, >

The total real supply of credit increases (S(i)+(M /P)) .

S({)  S(@)+M™ /P)

! IG,L) 13, L)+Ry(Y)
(L) I« LI \
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This increase in credit supply (S(i)+(M /P)) causes an decrease in the interest
rate i .

S({)  S(@)+M™ /P)

B> IGL)  1G,L)ER(Y)
l, +M/P, 1, +M/P, l, S
-83-
The current problem of ECB monetary policy: The zero lower bound
it
S(i)+(M/P)

R LR EEE D S(i)+(M /P)

N GLFRo(Y)
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3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N This analysis shows that the central bank can use its
"monopoly to print money" to influence the interest rate on
the capital market.

‘ If the central bank reduces its money supply, this will
increase the interest rate.

‘ If the central bank raises its money supply, this will
decrease the interest rate.
N This reaction of the interest rate is however the immediate
short-run effect — the so called "primary effect" only.

N To analyze, how such a policy intervention affects the
economy as a whole in the long-run, we have to investigate
the consequences of a change in the interest rate for the
other markets of the economy.

N This is what we will do in the following.
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; Capital Market ; Demand for Goods

S@i) S(i)+M/P

Yo=C(i)+ I(i,Ly)

1(,L)+Ro(Y) N C(@)

1,S You Y
4 )
In this graphical exposition, the assumption is made that real money supply by
the central bank M/P equals real money demand of firms R(Y) = M/P.
Therefore, the interest rate equals the "natural interest rate". In section 2.2.1.,

where we will analyze the impact of monetary policy on the economy, we will
consider the case, where money supply is larger than money demand.
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3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

N Now the neoclassical model is complete!

Demand for Goods (previous diagram):

The equilibrium level of the interest rate i, is determined on
the capital market.
The interest rate determines the level of investment
demand I(i;) and consumption demand C(i,), which add up
to the total demand for goods Yp(i;) = I(i;)+C(iy).

Supply of Goods (next diagram):
The level of real wages w;/P; and labor input L, is
determined on the labor market.
Labor input L; and the capital stock K; are inserted in the
production function of firms Y(L,,K;) and yield goods

supply.
Firms offer this goods supply on the goods market Y(L,,K;)
=Y,
-87-
Y | GDP Supply Y(L,K,) Determination of GDP

N e —— ; Ghe equilibrium input of Iabor\
L, is determined on the labor
market and then used to
determine the supply of goods
Z Y,=Y(Ly,K).
Labor Market

H L

Ls(w/p)

Lo (W/p,Ky)




3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model

Capital Market , Goods Market

S@i) S(i)+M/P

Y(L1,Ky)

GDP Supp|y Ych(i)+ |(|1L1)

IGL)*Ro(Y) ! N

.’
E v, v [
( )

In this graphical exposition, the assumption is made that real money supply by
the central bank M/P equals real money demand of firms R(Y) = M/P.
Therefore, the interest rate equals the "natural interest rate". In section 2.2.1.,
where we will analyze the impact of monetary policy on the economy, we will
consider the case, where money supply is larger than money demand.
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Digression:
The Mathematical Structure of the Neoclassical Model

We will use the graphical model in the following, to analyze and simulate the
consequences of different economic policies. Instead of the graphical
exposition, we could also use the following mathematical exposition of the
model to analyze economic policy:

Labor Market:
LsW/P) = Lp(w/P, K) => (w/P)*
Capital Market:
S(@i) + M/P = 1(i) + Rp(Y)
Goods Market: i* und P*
Ys(Lp*, K) = Yp())

While the equilibrium level of real wages (w/P)* is independently determined on
the labor market only, the equilibrium level of the real interest rate (i*) and the
equilibrium price level (P*) is simultaneously determined on the capital and
goods market.




Digression: Nominal vs. Real Analysis of the Capital Market

For the graphical exposition of the capital market we have chosen its
representation in real terms:

IG,L) + Rp(Y) = S(i) + M/P

t S N

Real Credit Real Real Real Money
Demand Money  Savings Supply
Demand

By multiplication of this equation with the price level, we receive the capital
market in nominal representation:

I(,L)*P + Rp(Y) *P = S(i)*P + M
However, the kind of representation in nominal or real terms does not change
the consequences of an increase in prices! When the price level increases, in

both equations excess demand for capital results, so that the interest rate
increases:

1Gi,L) + Ro(Y)s(i) + (MIP )
I(i,L)*P +Ry(Y)*P (DS()*P +M

Digression: Nominal vs. Real Analysis of the Capital Market

The only difference between both kinds of representations is that in the real
representation the excess demand results from a reduction in the real value of
money M/P , while in the nominal representation the excess demand results
from a nominal increase in demand I(i,L)*P + Rp(Y)*P , which is larger that the
nominal increase in supply S(i)*P + M, because the nominal value of money
stays the same when the price level grows.

However, the nominal representation of the capital market would make the
graphical analysis quite cumbersome, since every change in the price level
would imply a shift in three curves (nominal credit demand, nominal money
demand, nominal savings), while the real representation of the capital market
necessitates only the shift in one curve (real money supply).

For this reason and only for this reason, we will base our graphical analysis of
the capital market on the real representation only.
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3. The Neoclassical Model and its Policy Implications
3.2.1. Monetary Policy

N In the following we will analyze the consequences of
monetary policy by the central bank:

‘*  Starting point is a situation, where all markets are in equilibrium
(= "general market equilibrium"):

Labor Supply = Labor Demand:  Lg(w,/P;) = Lp(w,/P4, K)
Supply of Goods = Demand for Goods: Yp(i)= Ys(L,K)
Credit Supply = Credit Demand: S()+M,/P, = 1())+Rp(Y)

*  What happens on these markets now, if the central bank
increases its supply of money from M, to M,?
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3.2.1. Monetary Policy

Capital Market . |Demand for Goods

S(@i) S(@i)+M,/P,

Yp=C(i)+ 1(i,Ly)

1S Y(LpK) Y
( )

An increase in money supply from M, to M, shifts the credit supply curve to the
right. As a consequence, at the old interest rate i;, excess supply results.
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3. The Neoclassical Model and its Policy Implications
3.2.1. Monetary Policy

Capital Market . |Demand for Goods

S(i) S(i)+M,/P,

Yp=C(i)+ 1(i,Ly)

Excess Demand

............................................................ =
ci)

1S YLKy Y, Y
( N\

This excess supply of credits brings the interest rate down from i, to i,. At this
lower interest rate investment demand I(i) and consumption demand C(i) grow.
As a result, total demand for goods grows from

Yp,1=C(i)*1(iy) to Yp ,=C(ix)+I(i,).
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3.2.1. Monetary Policy

Capital Market . |Demand for Goods

S(i) S(i)+My/P,

Yp=C(i)+ 1(i,Ly)

Excess Demand

1,S Y(L,K) Y, Y

Since in the initial situation, the supply of goods was equal to the demand of
goods Yy ,=Y(L,K;), the increase of the demand for goods means that now demand for
goods is higher than supply of goods Y, ,>Y(L;,K,). Consequently, there is now excess
demand for goods. As a result, the excess demand for goods raises the price level for
goods P. This increase in the prices level lowers the real value of the central banks
money supply M,/P;. This reduction of the central banks real money supply increases
the interest rate.

Y
3. The Neoclassical Model and its Policy Implications
3.2.1. Monetary Policy
; Capital Market ; Demand for Goods
A
S(i) S(i)+M,/P,
Yp=C(i)+ 1(i.Ly)
i e Y A N
i2 ..................................................................
1,S Y(LiKy) Yy Y
( )

This reduction of the real value of central bank's money supply increases the interest
rate. The increase in the interest rate reduces the demand for goods. Therefore, the
higher the price level grows, the lower the excess supply of goods. When the price level
has reached a value of P,, where the real value of money supply equals again its initial
level M,/P, = M,/P,, the excess demand for goods is eliminated.
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Capital Market Demand for Goods

S(i) S(i) 3

Yp=C(i)+ 1(i,Ly)

|(i7L1)+RDQ1)

1S Y(LK) Y

The economy is in a new equilibrium.

: 3.2.1. Monetary Policy
GDP Production

ﬁe supply of goods Y(Ll,Kl)b
Y(L,K,) not affected by the change of
the price level: An increase in
goods prices from P, to P,
causes the real wage to
decrease from w,/P; to w,/P,,.
This decrease in the real wage
causes an excess demand for
L labor. The excess demand for
: labor causes the nominal wage
Labor Market | i to increase from w; to w,, until
: Ls(W/p) | the old real wage w,/P; = w,/P,

is reached again. Since prices
H and wages are perfectly
= O, flexible under neoclassical

1 *f Excess Demand assumption all this happens
M Y N immediately, so that labor input
Lo (W/p,Ky) | L,, and hence GDP Y,, does
not change.
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ﬁe supply of goods Y(Ll,Kl)B
Y(L,K,) not affected by the change of
the price level: An increase in
goods prices from P, to P,
causes the real wage to
decrease from w,/P; to w,/P,,.
This decrease in the real wage
causes an excess demand for
L labor. The excess demand for
: labor causes the nominal wage
Labor Market | to increase from w;, to w,, until

i Ls(W/P) | the old real wage w,/P, = w,/P,
is reached again. Since prices
and wages are perfectly
flexible under neoclassical
assumption all this happens
immediately, so that labor input
Lp (W/p,K,) L,, and hence GDP Y,, does
not change.
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3. The Neoclassical Model and its Policy Implications
3.2.1. Monetary Policy

N To sum up:

‘ Given the assumptions of the neoclassical model, monetary
policy is without real effect:

- An increase in nominal money supply (M ) causes at first
an increase in real credit supply (M /P).

- This increase in real credit supply causes an decrease in
the real interest rate (i ).

- This decrease in the real interest rate causes an increase
in the total demand for goods (Yp(i ) = investment
demand I(i ) + consumption goods demand C(i ) ).

- Since the supply of goods Y(K;,L,) is fixed, because labor
input in production L, is determined by the equilibrium on
the labor market and the capital stock K; cannot change
within a period, excess demand for goods results: Y(K;,L,)

<Vo(l) . -102 -



3. The Neoclassical Model and its Policy Implications
3.2.1. Monetary Policy

- Consequently, the excess demand for goods starts to
disappear again.

- This process goes on, until the goods price level has
reached a level high enough to equilibrate real money
supply (M,/P;) with real money demand R(Y).

- This excess demand for goods causes goods prices to rise
(P).

- This increase in goods prices reduces the volume of real
credit supply (M/P ).

- This reduction in real credit supply leads to an increase in
the interest rate (i ).

 This increase in the interest rate reduces total demand for
goods (Yp(i ) = Investmentdemand I(i ) + Consumption
demand C(i ) ).

-103 -
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3.2.1. Monetary Policy

- When this level is reached, excess demand for good
equals zero.

- On the labor market the increase in the price level for
goods decreases the real wage (W/P ) . Since the
Neoclassics assume the absence of "money illusion"
households and firms immediately become aware of this,
so that excess demand for labor results. This excess
demand for labor causes the nominal wage rate to increase
w , so that the real wage reaches again its initial level
(w /P ). Since all these adjustments take place immediate-
ly, labor supply and demand stay on their initial level.

‘ The analysis shows that, given the assumptions of the
neoclassical model, monetary policy can only affect the
level of goods prices and nominal wages in the long run.

‘ There are no effects to the real economy. 1o4-



Digression (1): Does Inflation Reduce the Value of R eal Savings S(i)?

As this analysis of the effects of monetary policy in a standard neoclassical
model has revealed, monetary policy only affects the price level. It is not
possible to “stimulate” the economy in the long run. But, despite this
ineffectiveness, monetary policy does not harm the economy.

This latter result is however due to the implicit assumption of the neoclassical
model that households are able to correctly predict the rate of inflation. Under
this assumption, inflation does not affect the real value of savings, as the
following example shows:

Standard savings have a nominal value (they are denominated in a currency
e.g. €) but not in an amount of goods). Their interest rate, z, refers to this
nominal value, S * P, * (1+z,), i.e. their interest is paid back with money, S * P, *
z,, and not in units of goods. Therefore we call z, the ,nominal* interest rate.

As a consequence, inflation, ,,>0, reduces the real value of savings plus
interest: S * P, * (1+z) / Pyy =S * P, * (+z) / (P, * (1+ 4)) =S * (1+z) / (1+
1), Where by definition P, = P, * (1+ ,4).

Digression (2): Does Inflation Reduce the Value of R eal Savings S(i)?

However, in the neoclassical model this effect does not appear, since
households always correctly predict the rate of inflation, i.e. E( 1) = w1
Therefore they demand a nominal interest rate, z, which contains a
compensation for expected inflation: (1+z) = (1+ i)*(1+ E/( 141))-

In this case, the real value of savings always stays unchanged in case of
inflation: S * P, * (1+z) / Py =S * P, * (1+z) 1 (P, * (1+ 7)) =S * (1+z) /
A+ ) = S * (L+i)*(A+ E( ) ! (+ ) = S * (1+i), where by assumption
Ei( 1) = 1 Was used. Here, the interest rate, paid for savings, equals i.
Therefore i;is also called the “real” interest rate.

This reveals that monetary policy, which causes inflation, leaves real savings
unaffected, if (and only if) households are able to predict the rate of inflation,

w1, Sufficiently well. This is for example the case, if monetary policy keeps the
rate of inflation constant. Therefore the European Central Bank targets an
inflation rate of close to 2%.

If the rate of inflation is highly volatile, and therefore difficult to predict, savers
are exposed to a high risk for the real value of their savings. They will therefore
demand a risk premium in times of highly volatile inflation rates. Such a risk
premium increases however the real interest rate and does therefore cause
lower investment and hence a lower growth in the stock of capital. Therefore, a
monetary policy, which causes unstable inflation rates, can lead to lower
economic growth in the long run.
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

N There are two types of fiscal policy depending on their
way of financing.
‘* Debt Financed Fiscal Policy
* Tax Financed Fiscal Policy
N If the government finances its consumption (G) by taxes
(T) and by debt (D), the following budget constraint
results:
*G=T+Dg
N To simplify the following analysis we will assume either
complete debt financed or complete tax financed fiscal

policy:
G =Dg | Debt Financed Fiscal Policy
G=T | Tax Financed Fiscal Policy

N We will start the analysis with debt financed fiscal policy.
- 109 -

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

; Capital Market ; Demand for Goods
S(i)+M/P

Yo=C(i)+ 1(,L,)

1(i,L1)+Rp(Y) C()

1,S Cli)  Yi=Y(LoKy) vy
4 )
Starting point of the analysis is again a situation where all markets are in
equilibrium. Additionally we assume that up to this point government demand
for goods is zero: G=0. What happens now, if the government demands goods

equal to G and finances the purchase of these goods with a credit of equal
value Dg=G?
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

i Capital Market ; Demand for Goods

A

S(i)+M/P *

Yp=C(i)+ 1(i,Ly)

I(ivL1)+RD(Y) |(i,L1)+RD(1)+DG C(I)

1,S Cliy)  Yi=Y(LoKy) v
( )

Let's start with the capital market: An additional demand for credits equal to Dg
causes excess demand for credits, which drives the interest rate up from i, to i,.

\_ J

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

; Capital Market ; Demand for Goods

S(@i)+M/P

1,S Y, Y, =Y(LKy) Y
( N\

The higher interest rate i, leads to a reduction of firms' investment demand and
household consumption demand, so that total private (=firms & households)
demand for goods decreases. Taken for itself, this would lead to excess supply
of goods. However, we still have to consider the increase in government
demand for goods from zero to G!
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

i Capital Market ; Demand for Goods
A

S(@i)+M/P

I(G,L)+Rp(Y

V1(.L,+Ro(Y)+De

1,S Y, Y, =Y(L,Ky) Y
r

Since government consumption equals government debt G=Dg, we must add
an amount of government consumption G to the total demand for goods
C(i)+1(i)+G that equals the government demand for credits Dg.

\.

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

Capital Market ; Demand for Goods
A

S(@i)+M/P

1,S Y, Y, =Y(LKy) Y
r

N
As the graphical analysis shows, the increase in government consumption
exactly corresponds to the decrease in private demand for goods:

G = [C(i)*I(i,)] - [C(i,)+1(i,)]. In other words: Financing government consumption
with debt crowds out the private demand for goods exactly by the same amount
government consumption grows under the assumptions of the neoclassical
model. This is called "complete crowding out" of private demand.
\_
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

i Capital Market ; Demand for Goods
A
S(i)+M/P
[PYRV PPRUVURRRR ¢TI Y.
¥
I(i,L)+Rp(Y1)+Dg
.>
1,S Y =Y(LKy) Y
( N

The economy is in a new equilibrium with a higher interest rate, lower
investment of firms, lower consumption by households and higher government
consumption.

\_ J

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

N There are two types of fiscal policy depending on their
way of financing.
‘* Debt Financed Fiscal Policy
* Tax Financed Fiscal Policy
N If the government finances its consumption (G) by taxes
(T) and by debt (D) the following budget constraint
results:
“G=T+Dg
N To simplify the following analysis we will assume either
complete debt financed or complete tax financed fiscal
policy:
G =Dg | Debt Financed Fiscal Policy
Q “G=T | Tax Financed Fiscal Policy
Next we will analyze tax financed fiscal policy.
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

i Capital Market ; Demand for Goods
S (i,Y-Ty)+M/P

(,Y-T)+ 1(,L,)

GLOMRo(YY) CY-Ty

1,S Cyip) Y1=Y(LiKy) vy

Gtarting point of the analysis is again a situation where all markets are in h

equilibrium. Again, we assume that up to this point government demand for
goods is zero: G=0. What happens now, if the government demand goods equal
to G="two little quads" and finances the purchase of these goods with a simple
tax on household income T=G? Since the income tax T reduces household
income Y-T, we must now take again care about the influence of household
income on household consumption C(i,Y-T) and household savings S(i,Y-T)
»{see section 2.1.)! y

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

; Capital Market ; Demand for Goods

S(i,Y-T,)+M/P

I0,L)*Ro(Ys)

1,S Ciliy) Yi=Y(LiKy) v

qhe first effect of financing government consumption with taxes is a reduction of
disposable income of households by T="two little quads". Disposable income of
households is reduced from Yp, ;=Y(L;,K;) to Yy, - T=Y(L,K;) - T. Because of
their lower income, households must reduce consumption and/or savings. We

assume in the following that they reduce consumption and savings each one by
Calf of the tax burden T/2 = "one little quad". )




3. The Neoclassical Model and its Policy Implications

3.2.2. Fiscal Policy

i Capital Market ; Demand for Goods

A A
S(i,Y-T,)+M/P

Yo=@@,Y-To)+ I(,L,)

Excdss Demand

I(,L)+Ro(YY) CallhY-To)

1,S C(iy) Yi=Y(LKy) v

The total demand for goods decreases now for two reasons: First, the reduction
of consumption demand from C(i,Y-T,) to C(i,Y-T,) reduces the demand for
consumption goods. Second, the reduction of savings supply causes an
increase in the interest rate from i, to i,. This higher interest rate causes a
decrease in investment goods demand by firms and a further decrease in
Eonsumption demand.

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

; Capital Market ; Demand for Goods

S(i,Y-T,)+M/P

Y5=C (i,Y-T,)+ I(i,L,)+G

C (i,Y-T,)+ I(,L,)

I(,L)+Ro(YY) CallhY-To)

1,S C(iy) Yi=Y(LKy) v

The total demand for goods decreases now for two reasons: First, the reduction
of consumption demand from C(i,Y-T,) to C(i,Y-T,) reduces consumption
demand for goods. Second, the reduction of savings supply causes an increase
in the interest rate from i, to i,. This higher interest rate causes a decrease in
investment goods demand by firms and a further decrease in consumption
demand.
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

N To sum up:

‘ Given the assumptions of the neoclassical model, fiscal
policy is without effect:

- Debt financed fiscal policy causes an increase in the
interest rate, which decreases private demand by the
same amount government consumption grows.

- Tax financed fiscal policy causes a decrease in
disposable income of households. This decrease causes
savings and/or consumption to decrease so that private
demand for goods decreases by the same amount (T)
government consumption grows (G=T).

-121-

3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy

N To sum up:

‘ Given the assumptions of the neoclassical model, fiscal
policy is without effect but not "neutral™:

- The permanent increase in the interest rate (i,>i,), causes
a permanent decrease in investment ( 1(i,)<I(i,) ).

- The level of investment determines the growth rate of the
capital stock: K,,; =K+, — *K,

- The growth rate of the capital stock has (beside some other
factors, s. chapter 2) a strong influence on GDP-growth:

QRE)

- If government debt (D) or taxes (T) are not used by the
government for investment, which is at least as productive
as the crowded out private investment, GDP-growth

decreases steadily.
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy
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3. The Neoclassical Model and its Policy Implications
3.2.2. Fiscal Policy
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Macroeconomics

3. The Neoclassical Model and its Policy Implications
3.1. The Structure of the Neoclassical Model
2.3. The Neoclassical Model and its Policy Implications
3.2.1. Monetary Policy
3.2.2. Fiscal Policy
3.2.3. Demand-side Shocks
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3. The Neoclassical Model and its Policy Implications
3.2.3. Demand-side Shocks

N So far, we have seen that economic policy is ineffective under the
assumptions of the neoclassical model.

‘* Neither fiscal nor monetary policy can affect the real economy in
the short-run.

N Therefore the question arises, what happens under the assumptions
of the neoclassical model, if the economy is hit by a negative
demand shock?

N Does this result in a economic downswing (recession) that leaves
economic policy helpless?

‘ To analyze this question, we assume that households expect a
worsening of the economic development (e.g. an increase of the
probability to become unemployed) and want to save more to be
prepared for a loss of income caused by unemployment.

‘ If households want to save must reduce consumption
as their budget constraint|S = Y-C |shows.

* Will the neoclassical economy be able to absorb such a
demand-side shock without tumbling into a recession?
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3. The Neoclassical Model and its Policy Implications
3.2.3. Demand-side Shocks

Capital Market . |Demand for Goods

S(i)+M/P

e Yo, =C(i):+ 1Gi,Ly)

I(i,L)+Rp(Y)

1,S Clip); Yol Ky) Y
4 N\

Starting point of the analysis is again a situation where all markets are in
equilibrium. For simplicity, let government demand for goods be zero in the
following. What happens now, if households suddenly expect a worsening of the
economic development (=> increased probability of getting unemployed) and
increase their savings, S = Y-C , such that their consumption falls?

\_ J

3. The Neoclassical Model and its Policy Implications
3.2.3. Demand-side Shocks

Capital Market . |Demand for Goods

S(i)+M/P

| . .
Q YD,1:C(|)1+ I(i.Ly)

e S=Cli)* 1G,Ly)
I(1,L)+Ro(Y) P C(i).z R
1,S C(ip), Clip)y Yol Ky) Y

fAs a consequence, the consumption demand curve shifts to the left, e.g. by the
length of one little quad. Does this cause a “demand gap”?

No! Given the budget constraint of the households,|S = Y-C ,|we must shift

the saving supply curve to the right by one little quad.
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3. The Neoclassical Model and its Policy Implications
3.2.3. Demand-side Shocks

i Capital Market ; Demand for Goods
A A
S(i);+M/P S(i),+M/P
Total Demand
unchanged!
[FRRTITOTRIPEPPE) A Qrreeeeesy
i2 . S SR b U S -
Rl : 2=C(i)+ I(i,Ly)
I(i,L)+Rp(Y
Uity cm, >
1,S Cliy)2 C(ir), Ys(LiKy) Y
(This causes a decrease of the interest rate, i, <i;. AS a consequence h

investment demand grows I(i,) > I(i;) and (by its negative dependency on the
interest rate) consumption grows C(i,), > C(i;),. Both higher demand
components finally add up again to the supply of goods Y(L,,K,)!

3. The Neoclassical Model and its Policy Implications
3.2.3. Demand-side Shocks

; Capital Market ; Demand for Goods
A A
S(i), +M/P S(i),+M/P
) Total Demand
unchanged!
I OO & S
2=C(i)2+ 1(,Ly)
1L +Ro(Y) .
1,S C(in),C(iy)4 Yol Ky) Y

(Consequently, at the end of the day, no demand gap appears! The economy is )
again in a general market equilibrium. Other markets are not affected. No re-
cession appears. The final reduction in consumption demand (equal to a half
quad) is filled up by a higher level of investment (equal to a half quad). The
economic situation does not change. Despite of the demand shock, the
economy stays in a full employment general market equilibrium. This will not be
the case under the assumptions of the Keynesian model. There, a reduction of

Eonsumption demand causes a recession — a self-fulfilling prophecy!
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3. The Neoclassical Model and its Policy Implications

3.2.3. Demand-side Shocks

N As the analysis has shown:
* Under the assumptions of the neoclassical model, fiscal or

monetary policy are ineffective.

‘ However, this is in so far no problem as the neoclassical model

N So

also implies that the economy does not fall into a recession, if it
is hit by a negative demand shock. (The result would be the
same, if the negative demand shock comes from investment
demand of firms.)

the result is:

Under the assumptions of the neoclassical model, economic
policy is ineffective but also unnecessary, since the neoclassical
model predicts that no demand shock caused recession can
appear!

N However, the big question is, whether this prediction is in
accordance with the empirical facts! We will discuss this in the

next chapter.
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3.1. The Structure of the Neoclassical Model
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3.2.2. Fiscal Policy

3.2.3. Demand-side Shocks
3.2.4. Supply-side Shocks
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

N As the previous analysis has shown, demand-side shocks cannot cause
business cycle fluctuations under the assumptions of the neoclassical
model: A lowering of the interest rate transforms a decrease of consum-
ption demand into an increase of investment demand and vice versa.

N The "weak point" of the neoclassical model are supply-side shocks:

* Supply-side shocks are typically caused by a sudden change in the
supply of production factors. We have already analyzed in section 2.1.
the consequences of population growth and of an increase in the capital
stock. However these variables typically don't display sudden jumps but
follow more or less smooth trends.
Sudden jumps are very often observed for the prices of raw materials
(especially crude oil) or the availability of technological knowledge.
While the availability of knowledge typically displays positive sudden
jumps, the availability of raw materials can also suffer from a sudden
reduction of supply, I.e. an increase in the prices of raw materials.
‘ In the following we will supplement the production function with a third
production factor R, which represents a raw material. We make the
assumption that a “normal production relationship” (s. section 2.1.) to
the other production factors exists: Y; = Y(L;,K{,R;)
We will analyze what happens, if an increase of the price of the raw
material causes a reduction of its production input R, < R;.
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Y |GDP-production | Supply-side Shocks

Y(L,K{,R))
v @iven a ,normal production \

Y(L,K,R, relationship” the complemen-
tary effect of a reduction of the
input of raw materials will not
only shift the production
function downward (=primary
effect) but also cause a
reduction of labor productivity.
L As a result the labor demand
curve will shift downward.




Y | GDP-production |

Y(L,K,Ry)

Y | GDP-production |

Y(LKyRy)

Y(LKyR,

ﬁhis causes a decrease of \

Supply-side Shocks

labor input, which is somewhat
damped by a decrease in the
real wage.

Supply-side Shocks

éiven this lower labor input, \
the production level will fall
once again (secondary effect).




Y | GDP-production | Supply-side Shocks

Y(L,K{,R))
v éiven this lower labor input, \

T Y(LKR, the produ.ction level will fall
once again (secondary effect).

3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

Capital Market . |Demand for Goods

. A
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Yp=C(i)1+ 1(1)
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Demand side module: Situation before the shock happens.
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3. The Neoclassical Model and its Policy Implications

3.2.4. Supply-side Shocks

i Capital Market ; Demand for Goods
A

. A
S(i), +M/P

Excess Demand?

Yp=C(i)+ 1(})
I(i.L.R1)*+Ro(Y) | Cl)1
1,S Ys(Li,Ky,Ry) Ye(Li,Ki,Ry)
r

~\

The already derived reduction of GDP production causes a decrease in the
supply of goods.

\.

3. The Neoclassical Model and its Policy Implications

3.2.4. Supply-side Shocks

Capital Market ; Demand for Goods
A

. A
S(i), +M/P

Yp=C(0)1+ 1(i),
Yp=C(i),* (i),
1.1 Ry)+Ro(Y) éi(i()i)l oy

2

Ys(L1,Ky,Ry) YLy KyRy)

1,S

\.

The reduction of GDP-production reduces household income (lower wages and

lower capital income). This causes a reduction of consumption demand and
households savings.
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

Capital Market . |Demand for Goods

A
S(i),+M/P S(i);+M/P

Yp=Cli),+ 1)y

I(i.L.R1)*+Ro(Y) C, »Y
2

lrS YS(L11K17R1) YS(L11K17R1)
( N

The reduction of GDP-production reduces household income (lower wages and
lower capital income). This causes a reduction of consumption demand and
households savings.
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

Capital Market . |Demand for Goods

A
S(i),+M/P S(i);+M/P

I(i,Ly,R;)+Rp(Y) Yp=C(i)2* 1(),

I(i,L,R)+Rp(Y) C() »Y
2

1,S Ys(L1,Ki,Ry) Ys(LiKy,Ry)
( )

Since not only labor productivity but also capital productivity (the productivity of
machinery) falls, the investment demand curve will also shift to the left.
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

Capital Market . |Demand for Goods

A
S(i),+M/P S(i);+M/P

R~ V,=C(i),+ 1(0);
Vo=C(i)s+ 101,

tci, »Y

lrS YS(L11K17R1) YS(L11K17R1)
( N

I(i,L1,R1)+Rp(Y)

Since not only labor productivity but also capital productivity (the productivity of
machinery) falls, the investment demand curve will also shift to the left.
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

Capital Market . |Demand for Goods

S(i),+M/P

Yp=C(i),* (i),
c@), »Y

1,S Ys(L1,Ki,Ry) Ys(LiKy,Ry)
( )

Since not only labor productivity but also capital productivity (the productivity of
machinery) falls, the investment demand curves will also shift to the left.
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

Capital Market . |Demand for Goods

S(i),+M/P

Yp=C(i)z+ 1(i),
l(i1Ll1R2)+RD(Y) C(I) »Y
2
|,S YS(leKlle) YS(L11K17R1)
e N

At the end of the adjustment process the demand has fallen to the lower level of
supply. As a result, excess demand, which could cause inflation, will not
emerge. This is a consequence of “Say's Theorem”.
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3. The Neoclassical Model and its Policy Implications
3.2.4. Supply-side Shocks

N As the analysis has shown, supply-side shocks can cause business
cycle fluctuations under the assumptions of the neoclassical model:

‘A higher price for an input factor causes a reduction of the quantity of
this input factor. As a consequence, total production falls (primary
effect). Since the productivity of the other input factors (e.g. labor) also
falls, their input quantity is also reduced, which causes a further
decrease in production (secondary effect).

Despite the reduction of supply, no excess demand results, because the
lower productivity of all production factors causes a lower household
income, which finally leads to a reduction of total demand equal to the
reduction of total supply (<= Say’s Theorem!).

N Therefore the model does not predict inflation in case of a supply-side
shock.
N What can economic policy do against negative supply-side shocks?

* Improvement of the ,supply-side conditions" like reduction of business taxes,
compensatory increase of the supply of production factors, which are public
goods like infrastructure or human capital (= the qualification of the labor
force)...

pral

- 146 -

Prof. Dr. Rainer Maurer



3.3. Questions for Review

NYou should be able to answer the following questions at
the end of this chapter. All of the questions can be
answered with the help of the lecture notes. If you have
difficulties in answering a question, discuss this question
with me at the end of the lecture, attend my colloquium or
send me an E-Mail.

Prof. Dr. Rainer Maurer

Prof. Dr. Rainer Maurer
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3.3. Questions for Review

What type of economic agents appear in the neoclassical model and
what kind of decisions do they draw?

Explain the three markets of the neoclassical model and the variables
that are determined on these markets.

What target do firms pursue in the neoclassical model?

Explain the relation between the level of a firm’s capital stock and its
yearly investments (a) if capital depreciation is zero, (b) if capital
depreciation is larger than zero.

What are the determinants of investment demand of a firm and what is
their effect on investment demand?

What are the assumptions of the neoclassical model concerning
convertibility of consumption and investment goods and how does this
affect the graphical representation of total demand for goods?
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11.

12.

13.

Prof. Dr. Rainer Maurer

14.
15.

16.

17.

Prof. Dr. Rainer Maurer

3.3. Questions for Review

What decisions do firms make in the neoclassical model?
What decision do households make in the neoclassical model?

Describe the neoclassical model with all its agents as a circular-flow
model.

What markets appear in the neoclassical model and why can they be
displayed as a circular-flow model?

How flexible are prices in the neoclassical model and what effects
does this have?

What kind of production factors are to be found in the neoclassical
model and what is their relation to each other?

What determines money demand in the neoclassical model ?

-149 -

3.3. Questions for Review

What determines money supply in the neoclassical model?

Give some examples for complementary and substitutive production
relations between labor and capital.

In which industries are substitutive and in which are complementary
relations between labor and capital prevalent?

What does “absence of money illusion” mean in the neoclassical
model?
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3.3. Questions for Review

18. Plot the neoclassical production function in the following graph, if
the stock of capital is held constant. Explain the form of the function.
How does the function shift if the capital stock is reduced?

AY
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3.3. Questions for Review

19. Plot the neoclassical production function in the following graph, if
labor is held constant. Explain the form of the function.

AY
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3.3. Questions for Review

19. Plot and explain the demand for labor in the neoclassical model.

w/P
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3.3. Questions for Review

20. Plot and explain the supply of labor in the neoclassical model.

w/P

- 154 -



3.3. Questions for Review

21. Plot and explain the supply of credits in the neoclassical model.
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3.3. Questions for Review

22. Plot and explain the demand for investment in the neoclassical
model.
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3.3. Questions for Review

23. Draft the effect of the supply of money by the central bank and the

24.

25.
26.

27.

28.

29.

Prof. Dr. Rainer Maurer

demand for money by firms on the capital market. Use the graph to
explain what “natural rate of interest” means.

AI
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3.3. Questions for Review

Why does investment demand of firms depend on the interest rate
and not on the price of investment goods?

Explain what “real wage” means. What is its dimension?

At what level must a nominal wage of 10 €/hour grow, if the price level
of goods grows by 5% and the real wage has to stay constant?

Does the central bank have the possibility to lower the “natural rate of
interest” in the neoclassical model? What happens, if it tries?

Does the government have the possibility to increase the demand for
goods in the neoclassical model? What happens, if it tries?

Explain the difference between the real and the nominal
representation of the capital market in the neoclassical model.
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3.3. Questions for Review

AI “|

S(@i)+M,/P,

Y(LiKy)

PR TP, ASPPNRTITR IRN N Y =C(i)+ I(iLy)

I(i,L;)+ Rp(Y,)

v

1,S Y

30. Use this diagram to explain the consequences of an increase in money
supply by the central bank in the neoclassical model under the
assumption that Y, equals the equilibrium supply of goods Y,;=Y(L,, K;).
Please also give a verbal explanation of the adjustment process.

Prot. . Rainer M - 159 -
3.3. Questions for Review
'z I Ai
S(i)+M/P,
Y(L1Ky)
PR PIPPPRPA PRI @ CIITICTCTTTITTTPPITTCCEEEES PRRRRRRRA PR Y5=C(i)+ I(i,L,)
I(i,L;)+ Rp(Y,) cl)

1,S Y

31. Use this diagram to explain the effect of an increase in debt financed
government consumption in the neoclassical model. Start with a
situation, where government consumption is zero: G=0. Please also
give a verbal explanation of the adjustment process.
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3.3. Questions for Review

i i
A
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Y(LiKy)
............................................................................ Yp=C(i)+ I(i,L,)

I(i,L;)+ Rp(Y,)

v

1,S Y

32. Use this diagram to explain the effect of an increase in tax financed
government consumption in the neoclassical model. Start with a
situation, where government consumption is zero: G=0. Please also
give a verbal explanation of the adjustment process.

Prot. . Rainer M -161 -
3.3. Questions for Review
'z I Ai
S(i)+M/P,
Y(L1Ky)
PR PIPPPRPA PRI @ CIITICTCTTTITTTPPITTCCEEEES PRRRRRRRA PR Y5=C(i)+ I(i,L,)
I(i,L;)+ Rp(Y,) cl)

1,S Y

33. Use this diagram to explain the consequences of a decrease in money
supply by the central bank in the neoclassical model under the
assumption that Y, equals the equilibrium supply of goods Y;=Y(L,, K,).
Please also give a verbal explanation of the adjustment process.
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Ls(w/p)

Lp (W/p,Ky1)

Y(L,K)

Ls(w/p)

Lp (W/p,Ky1)

Y(LKea)

Y(L K1)

34. Last year’s capital stock of a
country was equal to K, ; =1500
machines. Last year’s gross
investment was equal to I,; = 200
machines and last year’s
depreciation was equal to *K, ;=
300 machines. Determine the
level of this year’s capital stock K.

Use the two diagrams to analyze
the effect of the change of the
capital stock on the level of GDP
production and the labor market
under the assumption that a
collective bargaining contract
between trade unions and
employer associations fixes the
real wage at a level of w,/P;.

How would the result have to be
modified in case of flexible real

wages?
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capital stock on the level of GDP
production and the labor market
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collective bargaining contract
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How would the result have to be
modified in case of flexible real

wages?
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34. Last year’s capital stock of a

Y(L.Kiq) country was equal to K, ; =1500

machines. Last year’s gross
investment was equal to I,; = 200
machines and last year’s
depreciation was equal to *K, ;=
300 machines. Determine the
level of this year’s capital stock K.

Use the two diagrams to analyze

L the effect of the change of the

capital stock on the level of GDP
production and the labor market
under the assumption that a
collective bargaining contract
between trade unions and
employer associations fixes the
real wage at a level of w,/P;.

How would the result have to be
modified in case of flexible real
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3.3. Questions for Review

I(,L)+Rp(Y1)

S(@i)+M/P

I(i,L1)+Rp(Y1)+Dg

Yp=C(i)+ I(,L,)+G

Yo=C(i)+ 1(,L,)

Nci)

1,S

»

35. Use this diagram to explain the effect of a decrease in debt financed

government consumption in the neoclassical model. Start with a
situation, where government consumption and debt is equal to G=D;=2
little quads. Please also give a verbal explanation of the adjustment
process.
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36. Describe the adjustment process that follows after a positive
demand-side shock under the assumptions of the neoclassical

model.

37. Describe the adjustment process that follows after a positive supply-
side shock under the assumptions of the neoclassical model.

38. Explain the differences of the consequences of demand- and supply-
side shocks under the assumptions of the neoclassical model.

Prof. Dr. Rainer Maurer
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S()

I(i,Ly)

A

Yp=C(i)+ I(i,L,)

[l0)

>

1,S

Y

39. Add the savings function S(i) and the consumption function C(i)
horizontally. Explain the resulting curve.
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AI “|

S(@i)+M,/P,

1(i)+ RD(Y1)=

1,S Y

40. GDP has grown from Y, to Y,. (a) Monetary policy targets an inflation
rate of zero. Determine the necessary change in money supply M;.
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Digression: What is a function and how does the valu e of a function
depend on its arguments?

A function is a unique relationship between the numerical size of one variable
and the numerical size of other variables.

Take for example the following consumption function:
C(i, Y)

©]0

The prefixes (= leading signs) below the arguments "i"* and "Y" indicate
N that the interest rate "i" affects the level of consumption "C" negatively and
N that household income "Y" affects the level of consumption "C" positively.

"C(i, Y)" is called a "general function" since no numerical values are defined. If
concrete numerical values are defined, it is called a "concrete function”. An
example for a concrete consumption function, which fulfills the above
assumptions concerning the prefixes of "i" and "Y" is:

C(i, Y)=(0.8-2*i)*Y
Consequently the numerical level of consumption depends negatively on the
interest rate and positively on household income:

C(i=0.02, Y=1000) = (0.8 —2*0.02) * 1000 = 760
C(i=0.04, Y =1000) = (0.8 — 2 * 0.04) * 1000 = 720
C(i=0.04, Y =2000) = (0.8 — 2 * 0.04) * 2000 = 1440




