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Constant returns to scale (Weakly concave y/U
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production/utility function = a xJ =}

a=1, a=p=0.5 - constant returns to scale holding output/utility fixed convex isoguantsiindifference curves
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Increasing returns to scale with diminishing marginal product/utilit uasiconcave v/U
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a=1, a=p=0.73 - increasing returns to scale holding output/utility fixed convex isoguantsiindifference curves
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a=1, a=p=1 - increasing returns to scale
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Increasing returns to scale with increasing marqinal product/utilit uasiconcave v/U
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production/utility function = a xJ =}

a=1, e=p=1.23 - increasing returns to scale convex isoquantsiindifference curves
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Non-symmetric production/utility function with constant returns to scale

production/utility function: a x3 xg

isoquants/indifference curves
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Non-symmetric production/utility function with increasin
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Profit maximization: production function with decreasing returns to scale
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the vertical difference: value of output - cost = profit
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a=1, a=p=0.25 - decreasing returns to scale
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the two functions combine
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Profit maximization: production function with constant returns to scale

production function: y = a x7 xf cost function: C = w, x, +w, %,

a=1, a=p=0.5 - constant returns to scale
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in a competitive market, price and wage adjust:
P =2 sqr (w, w,) = 2 sqr (6)
profit = value of output - cost = zero

in a non-competitive market,
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x1 x1
in a non-comp. mkt., profit could be infinite
profit in a non-competitive market {but with increasing production,
profit= value of output - cost decreasing returns to scale eventually kick in)
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Utility maximization: utility function with decreasing returns to scale

utility function: U= a x§ x§

a=1, a=p=0.23 - decreasing returns to scale
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maximize utility subject to expenditure constraint
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expenditure held constant at: M = Py ¥t Py %y
Py=2, py=3
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constrained maximum utility:
the tangency point of the constraint
and the indifference curve with the maximum value
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Utility maximization: utility function with increasing returns to scale

utility function: U= a xT xg expenditure held constant: M = Py %+ Py %y
a=1, a=p=1.25 - increasing returns to scale Py=2, =3
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the tangency point of the constraint
maximize utility subject to expenditure constraint and the indifference curve with the maximum value
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Expenditure minimization: utility function with constant returns to scale

expenditure function: M = Py %y * Py %y utility held constant at: wW-=a xfi" xg
P=2, =3 a=1, a=p=0.5 - constant returns to scale
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constrained minimum expenditure:
the tangency point of the constraint
minimize expenditure subject to utility constraint and the isocost curve with the minimum value
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Literature and further reading:

The Structure of Economics, 3rd ed., Eugene Silberberg
MATLAB Documentation, MathWorks

The Anatomy of a Production/Utility Function in 3D, or any part thereof, may not be used as part of a document distributed
for a commercial purpose.
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