Lecture 1: Review of Production Theory
James R. Markusen, University of Colorado, Boulder

1. Production: Functions, Set, Frontier: Transformation Function
3. Production Frontier (2 good case)

(A) Position
Factor endowments
Real factor productivities (technology)
Scale economies

(B) Slope
Relative factor productivities
Relative endowments
Scale Economies

(C) Curvature
Factor intensity effects
Scale economies
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4. Competitive Equilibrium

5. The gains from trade theorem

Production function:
mapping from inputs to outputs (inputs can include produced intermediates)

Production set:
set of feasible production points. depends on technology and supplies of
factor inputs.

Production frontier:
boundary set of the production set: maximum output of one good for a given
outputs of other goods.

Transformation function:
the production frontier expressed as a continuous function.



Two-good, one-factor case
economic size of an economy
slope of the frontier (comparative advantage)
curvature of the frontier

Y=BL, X =o' L" =1L +1L

y X
Consider first CRS: y =1

Economic size of the economy, depends on the total endowment and on factor
productivity. Endpoints of the frontier are:

Y* = BL” X* = aL”

2. Slope of the production frontier depends of relative factor productivities

dy = BdL, = -BdL, dX = edl, £ = -E
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3. Curvature of the production frontier: In the case of constant returns and one
factor, the production frontier is linear.
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Consider second IRS: y > 1 5

(1)

(2)

(3)

Economic size of the economy, depends on the total endowment and on
factor productivity. Endpoints of the frontier are:

Y* = BL*  X* = oL*Y

maximum output of Y is homogeneous of degree 1 in L*, maximum output
of X is homogeneous of degree vy in L*

Slope of the production frontier depends of relative factor productivities but
also on the size of the economy and the output of X
dY = BdL - -BdL.  dx - yaL! 'ar, ¥ - Bl

4 dX oy

Curvature of the production frontier: In the case of increasing returns and
one factor, the production frontier (transformation function) is convex.
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The production set is non-convex. e.g., convex combinations of the endpoints of
the frontier are not feasible production points and not in the production set.
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Alternative representation of increasing returns used in the 10 approach to trade.

There are fixed costs required to begin production of X.

Y = L X" = max[L_-F, 0]

Production froniter consists of the the point
(Y=L* X=0)
and then the line segment
Y=(L*-F)-X forall X>0
The production set is again non-convex. e.g., convex combinations of the

endpoints of the frontier are not feasible production points and not in the
production set.




Role of Multiple Factors and Factor Intensities
(a) slope of production frontier (comparative advantage)

(b) curvature

The Specific Factors Model

X=FL,K) Y=GL,R) L' =L +L,

_ _ _ day _ G
dX = FdL,  dY - GdL = -GdL =~ %L - -
g dX F,
2
e {Flez ’ GZFZZ}FZ% < 0 (dL, = F;'dX)



Consider two countries, h and f. Both have identical endowments of labor. 9
Country h has more K, country f has more R.
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The factor market side of the Heckscher-Ohlin model is represented by the
Edgeworth box. Assume that X is labor intensive, Y capital intensive.
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The contract curve of the Edgeworth box maps into the production frontier in
output space.






























