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» Friedman & Friedman Chapter 7
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Factor Demand

Factor Demand

» In Lecture 17, we introduced two firm decision problems —
maximize profit and minimize cost for a specific level of

output.

» To develop the demand for factors of production — Derived
Demand - consider the profit maximization problem

maxm = p,f (x1,Xx2) — wixy — waxo. (1)

X1,X2

Taking a small change in each input yields

AT Af (X17 X2)

= Py — W1 = 0
Am Af (x1,x2) B _0 ’
Axy Py Axo W2 =
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Factor Demand

> In the typical venacular of economics these relationships state
that the Value of Marginal Product equals the price of the
input at optimal.

» Consider the total and marginal product for the quadratic
production function presented in Lecture 17 for x; holding
xp = 8.01418 presented in Figure 1

Figure : Total and Marginal Product
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Factor Demand

» The total product is

1
f (x1,x2) = 5.0x1 + 6.5x0 + > (—0.50x¢ + 0.3x1x2 — 0.75x3 ) .
©)
Letting xo = 8.01418, the univariate production function
becomes

fi (x1) = 28.007 + 6.20213x; — 0.25x7. (4)

» The value of the marginal product is then derived as

AN fl (Xl )
Axq

p, = [6.20213 — 0.5x] p, . (5)
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Factor Demand

» Next, we equate Equation 5 to w; and solve for xy yielding

2
x1 (w1, py) = 12.4048 — =2 (6)
Py
This is the derived demand for x; as a function of its price
(w1) and the price of the output (p,). This equilibrium is

depicted graphically in Figure 2.
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Factor Demand

Derived Demand Equilibrium

Figure : Derived Demand Equilibrium
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Factor Demand

> As developed in Lecture 17, the multi-input demand function
can be derived from the profit function

1
AERSGE = (27 <31X1 + axxo + 5 (/‘\11X12 + Aoxixo + A22X22)> —W1X1—W2X2.
(7)

by taking the derivative with respect to each input and then
solving for input levels in terms of input and output prices

A _ Apapy, — a1Anpy + Axwi — Appw,
= X1 (Py,Wl,W2)—* 2

Axq (Al — A11A%) py

Ar _Anaipy — 2Aupy — Aewi + Auws

Ay = x2 (py, w1, wp) =

(A, — A11A») py
(8)
The input market for this multiple input scenario is presented

i (a} ':;tTI ra Q
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Factor Demand

D, (W, p

lewz,p;)

Output Price increases
Dl(wl,w;, py)

Price of Complemer
Input Increase

Figure : Derived Demand Equilibrium for more than one Input
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Supply and Demand of Factors

» A final question deals with the supply of each input.

» Figures 2 and 3 assume that the supply of each input is
perfectly elastic - say farm use of labor.

» In some input such as agricultural chemicals, the supply curve
may not be perfectly elastic as depicted in Figure 4
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Supply and Demand of Factors

Less Elastic Supply of Input

Figure : Less Elastic Supply of Input

Charles B. Moss Lecture XVII: Choosing the Firm’s Input and Output Level



	Readings
	Factor Demand
	Supply and Demand of Factors

