Homogeneity of Degree «

a function f : R®™ — R is homogeneous of
degree « if

fltx) =% f(x) (1)

for any input vector x = (z1,z9,...,x,), and any
positive scalar ¢

CFES :

f(x) = (aliﬁﬁ) + agxg 4+t anasz)“/f’

IS homogeneous of degree u

Theorem 3.1 (generalized) : if f : " — RIS
continuous, strictly monotonic, and quasi—concave,
and f is also homogeneous of degree o < 1, then
f Is not just quasi—concave, it's concave
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Returns to Scale

if a production function is homogeneous of
degree «, then it exhibits

Increasing returnsto scale ifa >1
constant returns to scale ifa =1
decreasing returns to scale ifa <1

but..not every production function is homogeneous
of degree «

so a “local” measure of returns to scale, u(x) is
defined in the following manner :

elasticity of output with respect to input i :

_0f(x)
,LLi(X): 8%1 f(X) (2)
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p(x) = Z i (x) (3)

with C'E'S technology,

L

[Zj aj:vjp.]“//o

1i(%) = Mai(z ajxg?)u/(p—l)xfﬂ
J

which equals

iImplying that
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Some Properties of C'RS Production
Functions

f(x) is homogeneous of degree 1, then it can be
written in the form

T2 T3 g

fx) =zg(—=—, ...

I 331’ 72131

)

where the function ¢ is a function of the n — 1 input

ratios =2, 23 .. %Iz |n fact,
1’ T 1
ro X3 In ro X3 In
_7_7'”7_) — f(la_v_a'”a_)
X1 I1 X1 L1 I1 X1
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Since u(x) = >, pj(x), then

2 filx)zy
/'L(X) T f(X)

so that constant returns to scale, which means that
1 equals 1, implies that

> Fi(x)z; = f(x)
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