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Classical model is a description of what happens to the economy in the Long
Run. It demonstrates several important concepts:

· The determination of the level of output

· The allocation of output (between saving and consumption)

· The determination of prices and quantities (of labour and capital)

· The classical dichotomy

· Crowding out of investment

· The determination of the price level

· Equilibrium in the labour, capital, and goods market

Assumptions
For this model, we will make 6 assumptions about how the world works:

1. All markets are competitive;

2. Prices adjust instantly;

3. Technology is fixed;
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4. Closed economy (NX= 0);
This implies capital K = K̄;

5. Agents are utility maximisers;

6. Fiscal policy (G and T ) are determined exogenously (outside the model).

You should evaluate these assumptions critically. Do they make sense? Over
what time horizons (Short run, Medium run, Long run)?

The model
We’re now going to set out several parts of our economy.

The production function

The production function is a mathematical function that describes the overall
output in our economy. For a given level of capital K and labour L, our
economy will produce output Y . Formally, we denote this function:

Y = F (K,L) (1)

We will assume that this function (our economy’s real output) exhibits the
following properties:

· There are constant returns to scale. If we double all inputs then
output will also double. We denote this:

zY = F (zK, zL) (2)

Generally speaking, whenever a function exhibits this property then it
is homogeneous of degree 1.

· There are diminishing marginal returns to both K and L. That
is, if we increase K or L then output will increase but at a decreasing
rate. Formally, we have the following conditions:

MPK =
∂F

∂K
> 0, MPL =

∂F

∂L
> 0 (3)

∂2F

∂K2
< 0,

∂2F

∂L2
< 0 (4)

Conditions (3) says that total production is increasing in both capital
and labour. Condition (4) says that the production function is concave
in both capital and labour.
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It should be immediately clear that the use of the production function implies
that total production is determined by capital and labour. Since all factors
are utilised this leads to a ‘natural’ level of output.

Income

Firms in this model are also profit maximisers and, thus, will demand labour
until the marginal benefit is equal to the marginal cost. In this model, that
happens when the marginal product of labour (MPL) is equal to the real wage.
Remember that the marginal product of labour is given in (3), it’s simply the
partial derivative of the production function with respect to labour. Similarly,
firms will continue to demand capital until the marginal product of capital is
equal to the return (r). We can write these two conditions as:

MPL =
w

P
, MPK =

r

P
(5)

Where w is the real wage, P is the price level, and r is the return on capital
(rental rate of capital). That is, the firm chooses labour L∗ and capital K∗

in order to satisfy the above criteria. It follows immediately then that the
real wage and the rental rate of capital are jointly determined by L∗, K∗,
their productivity (i.e. technology), and the price level. Profits are paid back
to households (however, in this example, constant returns to scale will imply
that profits are zero). Further, since this is a closed economy, the choice of
capital must be equal to the capital in the economy so K∗ = K̄. It follows
that a household’s income is dependent on how much labour and capital they
own.

Aggregate demand

In contrast to the production (supply) side of the economy, there is demand for
the various goods and services produced. From the national income identity,
we know that income (Y ) can be broken into its various components: con-
sumption (C), investment (I), and government expenditure (G). Formally,
we have the standard formula:

AD = YD = C + I +G (6)

G is given exogenously (outside the model). C and I, however, are determined
endogenously (inside the model). Remember how we derive our AD curve: we
begin with the velocity equation

MV = PT (7)
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Where M is the money base, V is the velocity of money, P is the price level,
and T is the transactions in the economy. We can use output as a proxy for
T and thus, we get:

MV = PY (8)

Assuming that velocity and the money supply are constant, there will be
a negative relationship between the price level and the quantity of output
demanded. Hence, we get our downward sloping demand curve in the (Y, P )
space.

Consumption : First, we have a consumption rule used by consumers: they
consume a fixed proportion (0 < c < 1) of their disposable income. Formally,

C = c(Y − T ) (9)

Where consumption (C) is equal to fixed portion of disposable income, which
is income (Y ) minus taxes (T ). Importantly, the amount that is not consumed
is saved; private saving is then equal to

Spriv = (Y − T )− C

= (Y − T )− c(Y − T )

= (1− c)(Y − T ) (10)

Government We assume that the government’s fiscal policy is exogenous;
however, it is worth noting that the deficit must be absorbed by savings. We
will denote the budget deficit or surplus as ‘public saving’:

Spub = T −G (11)

Investment : When considering whether to invest, investors care about the
real rate of return and are only willing to invest in projects if the return is
greater than the prevailing real interest rate r. Thus, we can write a function
for investment as a function of r: I = I(r). As the prevailing rate increases
then the investment should decrease and vice versa. Formally, that is:

∂I

∂r
< 0 (12)
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Solving for the equilibrium
Solving the the equilibrium is straightforward. We can break the problem up
into three markets: the Goods market, the Capital market, and the Labour
market. Each of these markets will clear in equilibrium.

Given that factors of production determine the output (in the labour and
capital markets) then the aggregate supply curve will determine the price level
in the output-price level space. For equilibrium, we must have the following
conditions hold:

Ȳ = C + I +G (13)

C = c(Ȳ − T ) (14)

I = I(r) (15)

Substituting (14) and (15) into (13), we get:

Ȳ = c(Y − T ) + I(r) +G (16)

Rearranging, we can see that:

I(r) = Ȳ − c(Ȳ − T )−G = Spriv + Spub (17)

Here we then see that r must adjust such that Investment = Savings.
This implies that the level of aggregate demand is a function only of the
quantity of money in circulation. The intersection of the AS and AD curve
determine the equilibrium. The allocation of resources between consumption
and investment is determined by the market for loanable funds. Further, the
ratio of labour to capital is dependent on the relative productivity of those
factors.

Another intriguing conclusion from this model is that the real variables in
the economy (output, employment, real wages, etc) are independent of any
nominal variables (average price level, nominal wages, etc).
Finally, this equilibrium is efficient: all factors of production are used (i.e. full
employment in equilibrium).

Exercise: What happens in this model when the government increases G
(holding everything else constant)?
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Figure 1: The top-left graph illustrates the production technology as a function
of labour; the bottom-left panel illustrates the labour market. The labour demand
curve is given by the derivative of the production technology with respect to labour.
The wage adjusts so that the labour market clears, which occurs at the equilibrium
wage w∗. The top-middle panel illustrates the production technology as a function
of capital; the bottom-middle graph illustrates the capital market clearing. Here, we
have assumed a fixed level of capital K̂. The top-right panel simply ‘reflects’ the
equilibrium output (as determined by the labour and capital markets) into the goods
market, which is in the bottom-right panel. The goods market clears when the AS
equals demand. In the classical model, the AS is vertical (and often denoted LRAS
since this corresponds to the ‘Long Run’ outcome of the economy).
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Conclusions from the model
1. Output is determined by K̄ and L∗.

2. Unemployment is centred around a ‘natural rate’.

3. The price level is solely determined by aggregate demand.

4. Real interest rate r adjusts to changes in exogenous variables:
Ensures savings equals investment in capital markets
In turn, it creates the equilibrium in the goods market

5. The model was for a fixed technology, fixed factors of production and
fixed government policy

6. All nominal variables in the economy are determined by aggregate de-
mand (the ‘nominal side of the economy’)

7. Real values are determined by the real side of the economy. (Classical
dichotomy)

The model in context
This model is largely taught as the ‘pre-Keynesian’ view of the economy and is
often presented as what occurs in the ‘Long run’. As a pedagogical tool, many
textbooks contrast this model with IS/LM in order to demonstrate both the
evolution of macroeconomic theory and the importance of short-run frictions
in macroeconomic fluctuations.

The next models we will examine will challenge the assumptions we made
above. For instance, in the Long Run it might be reasonable to assume that
prices can adjust. In the Short Run, however, there might be market frictions
that can greatly change the behaviour of the economy.
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