Production Functions

foRE — Ry

f(x1,22,...,2,) : quantity of output produced
from vector of quantities of inputs ; x; units of input
#1, x5 units of input #2, etc.
O marginal product of input i

1

assumptions :  f(z1,z9,...,x,) IS strictly
monotonic, continuous, guasi—concave

definition : MRTS (marginal rate of technical

substitution) : M RTS;; = 5L /0L
i J

definition : separability : f(x) is separable if
MRTS,; does not vary with x; (Where k # 1, 7)
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more formally : f(x) is weakly separable if
the n inputs can be divided into S different groups,
N1, Ns, ..., Ng, and the M RTS between any two
Inputs in group s does not vary with the quantity of
any input in some other group ¢

example of separability : CFES production
function

f(X) = (CL1£13‘§) -+ agaz'g + .04 anxﬁ)“/p

where a; >0, —co< p<1,u>0

gj = q; Az (1)

where
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so that

MRTS;; = 24

a; Ty

Li

) r (2)

meaning strong separability , since MRT'S;;
doesn’t depend on anything but z; and z;
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Elasticity of Substitution

motivation : price—taking firms will choose input
combinations so that

where w; is the unit price of input ¢

elasticity of substitution ¢ measures the percentage

by which ~t falls, if — increases by 1%
J J

definition

_ _d(%‘/%)/d(fz'/fj)
ri/x; " fif i

for C ES production function

(3)

i ﬁ)p—l

Fi_ (%

fi aix;
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so that

d(z;/z;) 1 aj]l/(p—l)[ﬁ]l/(p—1)—1

Wff) p—Ta = F,
which equals
L fi_1
p— 1[fj] Zj

so that the elasticity of substitutionis 1/(1 — p).
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