Professor Yamin Ahmad, Intermediate Macroeconomics — ECON 302 t::'— '-J" : Ty Professor Yamin Ahmad, Intermediate Macroeconomics — ECON 302 t::'— .;ﬂ a Ty
Intermediate Macroeconomics Key Concepts in this Lecture
* Neoclassical Theory of Distribution
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National Income In The Long Run

Questions:
* What determines output in the Long Run?

* What determines the incomes of factors of
production?

» How is output distributed between the
alternative uses?
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Determination of Output

The production function tells us how much firms
produce, given inputs

Y=F(K,L)

» Positive Marginal Products
oY oY
~—=F >0, =—=F_ >0
oK K 7o L
* Diminishing Marginal Products
2 2
Y _p <0; oY

KK T 42

> =F <0
oK oL

LL

e Constant Returns To Scale:
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Constant Returns to Scale Example of a Production Function
* Constant Returns to Scale means: * Most popular production function: Cobb-Douglas
F(AK,AL)=2Y  2>0
Y = AKeLl« O<ax<l1
 Implications: A'is a constant,
» Complementary Factors “Technology”
* No technological progress or growth
F, >0
> Euler's Theorem: Y =KF, +LF, * Inthe Long Run
oF oF — — —
=Ko+l Y=F(K,L
oK oL (K.L)
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Neoclassical Theory of Distribution

» The theory that gives us factor incomes is
called the “Neoclassical Theory of
Distribution”.

* Methodology:

> First derive demand for factors, then equate to
supply. This gives us an equilibrium price.

» Derive equilibrium level of wages and interest rate
(rate of return to capital)

= Factor Incomes.
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Demand For Factors

« Competitive Firm maximizes Profits in the Long Run:

max Tl = PY —-WL - RK (1)

K.L
subject to constraints that
i. Y, K, L satisfy the production function

e. Y =F(K.L) )

ii. and W, R are given

Note: These lecture notes are incomplete without having attended lectures
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Optimality Conditions

 First Order Conditions (FOC):
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Neoclassical Theory of Distribution (cont.)

» Define:
» F(K,L) = MPK - marginal product of capital

> With respect to capital: 9 _ PF (K,L)-R=0 (3
oK «(K.L) ®) » F/(K,L) =MPL - marginal product of labor
L
> With respect to labor: ar _ PF, (K.L)-W =0 (4)
oL - Define “real prices”;
» Second Order Conditions (SOC): R
> Satisfied by the properties of F(K,L), i.e.: = P
2 2 w
0711 0Tl =
= —-=PF <0, =—=PF, <0 > W=
6K2 KK 3 L2 LL P
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Demand for Factors
» Factors are paid their
MPK=r ie. F(KL)=r
MPL =w ie. F(K.L)=w

* These yield the demand for factors
Kd = Lg(r) g'(<0
Ld = Kf(w) f'(w)<0

* Question: For the Cobb Douglas Production
Function, derive the factor demands
>Y = AKellw
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Supply of Factors and Factor Prices

« Supply of factors are fixed: K,L

» Factor prices are obtained by equating factor
supply to factor demand:

> K=K
> 19 =L
» Thus solving for equilibrium r and w:
_ _ K
> Lg(r)=K= g(r)zf
- Rf(w)=L =f(w)= 277

12
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Equilibrium Factor Prices
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lllustration: Cobb Douglas Production
Function

r w » For the Cobb Douglas Production Function:
—\1-a
L
> r=aA|l =
K
K a
>w=(l-a)Al =
L
* Note: these functions are constant elasticity
functions.
% 7 * Question: Calculate the elasticity of r and w with the
T T capital labor ratio.
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Total Eactor Incomes Cobb Douglas Production Function
_ Example (cont.)
» Capital Income: rK _ _ At
« Labor Income: wL » Marginal Product of Capital, F, = @
. . . _ all-a
+ Sincer=F,and w = F, sum of incomes at full * Multiply both sides by K: KFy = a AK"L
employmentis: =a¥Y
» KF,+LF, =Y byEulers Theorem * Hence, share of capital = a
» Factor Shares in National Income: » Similarly, share of labor = 1- o
> Capital Share: KF,
Y e Thus, the ratio WL - 1__0‘, which is a constant
> Labor Share: LF, rK a
Y
15 16
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Answers to Initial Questions...

> The supply of factors gives total inputs, the
production function transforms them into output.

» Their Marginal Products.

» By the demand for goods and services:

= L
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Consumption

* Recall, consumption is biggest component of
expenditure, nearly claiming 2/3 of output.

* As before, from the Short Run, i.e. C=C, + c(Y-T). In
general, consumption function is derived from Utility
Maximization.

* Recall, from Time Series Data, Cy=0, so let C=c(Y-T)
MPC =C'(Y-T)=c>0and<1

Consumption - C, Investment - |, Government APC=C/Y <1
Purchases - G, and Net Exports — NX.
) ) . 17 ) ) ) 18
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Investment What does Investment Depend On?

Several different kinds:

1. Fixed investment: additions to capital stock

2. Replacement Investment: to replace depreciating
capital stock

3. Stocks, works in progress, inventories: additions to
the stock of unsold goods held by firms and to half-
finished goods.

4. Residential Investment: additions to housing stock

* Inthe long run, we assume there is only one kind of
investment (we aggregate all kinds into one) :—
»  Additions to capital stock.
»  Depreciation will be added later.

Note: These lecture notes are incomplete without having attended lectures
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* Recall in short run, I(r).
» Basic intuition is same in long run.

» Consider a firm thinking about adding one
machine to its capital stock:-
» Additional machine increases output by:

> Price of output in base year is 1, but firm expects
inflation 7 per year.

20
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 Addition to nominal revenues = x + (1+n)x + (1+m)?x
e (L)X L

» Firm can raise funds at cost i per year.

* Question: How much is firm prepared to “buy” the
income stream X, (1+n)X, ... given cost of funds i?

* Answer: Present Discounted Value of income stream:

pDV =2 3 () s
+i +)*  (1+i)

. PDV=" =% (r=i-m)
i-m r
21
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Firm’s Investment Decision

» Firm buys machine if its cost does not exceed its
PDV

 If machine costs $y:
» Firm buysif:  y<——
I —7
. . X
» Firm does not buy if: Yy =2 ——
I =

L . X
* j.e.investment occurs if: —=I-T1T

y

22
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Firm’s Investment Decision (cont.)

 xly is the marginal rate of return on the
machine, what Keynes called the Marginal
Efficiency of Capital.

 ltis influenced by:-
> the capital/labor ratio.

» entrepreneurial expectations, or as Keynes called
them “animal spirits”. If “business confidence” is
high, x/y is expected to be high.

23
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Investment in the Long Run

r=i-nt is defined as the real rate of interest. Also
referred to as the real cost of capital.

I:I(%,r,expectationsj ; I'(r)<0

QIO

For the short run analysis, we focused on I(r)

For long run analysis: | = AK = I(k, r)

where k = lE and | <0, | <O0.

24
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Government Spending

« Government spends money on:-

» Consumption goods, e.g. guns, services, such as public
administration.

» Investment goods, e.g. roads, hospital, “infrastructure”.
» Transfers, e.g. payment to unemployed.

» Usually treat government spending as consumption
spending .. G assumed exogenous.
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Twin Deficits Identity

* In equilibrium, since output is distributed amongst
consumption, investment, government expenditure
and net exports:

Y=C+I1+G+NX(Y-T,Y;e)
* Disposable income Y-T is either saved or consumed:
~Y-T=C+S

=C+S,+T=C+1+G+NX

o S,-I = G-T + NX
* Here we ignore transfers. (Private savings (Budget  (Balance of
less Investment) Deficit) Payments Surplus)
) ) . 25 ) ) ) 26
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. Effect of Increase In B Defici
Long Run Theory of Interest ectotIncrease udget Deficit
r
* S,—1=G—T+ NX holds in both short and S
long run.
L
©
 Short run - o
()
» monetary influences on r are important. g
3
12
 Long run:- o
» Supply of K is fixed, or given in the long run.
» But, for a given K and NX = 0: s
Investment, '
I(r):SP(Y_T)+T_G Savings
28
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Summary

1. Output in the long run is determined by factors
of production

» The supply of factors gives total inputs, the
production function transforms them into output.

2. Incomes of factors of production are determined
by their marginal products

3. Output is distributed amongst consumption,
investment, government purchases and net
exports in the long run

29
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Summary

4. Treat Consumption as in the short run and
focus on relationship between consumption
and disposable income

5. Investment in the long run occurs if the

marginal efficiency of capital exceeds the
real cost of capital

6. Investment adds to the stock of capital

Note: These lecture notes are incomplete without having attended lectures
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Summary
7. Government spending and net exports are
as before in the short run

8. Twin deficits identity holds in the long run

9. The real interest rate is determined from the
market for capital and equals the marginal
product of capital (less the rate of
depreciation).

31
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