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1. (20 points) Consider the following model with #<1.

The quantity of output produced at time t is:
Y()= A0 (1~-a )L(1)
where,
Y denotes output,
A denotes technology,
L denotes labor,
a; is the fraction of the labor force used in the R&D sector, and 1-g; is the fraction of

labor force used in the goods-producing sector. @, and 1-g; are exogenous and constant.

The production function for new knowledge is:

A()=B-[ay - LOT -A@°, B>0, y20

where B, y, and 6 are parameters.

In addition, population growth is exogenous. Thus,

LH=n-I(t), nz0

where » is aconstant,

(2) On the balance growth path, ,:1= g 4-A(r), where g'4 is the balanced growth-path

value of g, and g, isthe growthrateof 4. Use this factto derive an expression for
A(?) on the balanced growth path interms of B, a;, 7, 8, n,and L(¥).

(b) Useyour answer to part (a) and the production function described above, to obtain an
expression for () on the balanced growth path. Find the value of a; that

maximizes output on the balanced growth path.

2. (20 points) ~Suppose that output at firm i is given by ¥ =K - L% -(K*- " #). Here K, and

I, are the amounts of capital and labor used by the firm; X and L are the aggregate amounts
of capital and labor;and «>0, ¢>0,and O<a+¢d<1. Assume that factors are paid their

private marginal products; thus r=08%,/8K;. Assume thatthe dynamicsof X and L are

given by K=s7 and L=n-L ,and that X;/L; isthe same forallfirms. s and n are

constants.
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(a) Whatis r asa function of X/L?
(b) Whatis K/L on the balanced growth path? Whatis » on the balanced growth path?
(i.e., derive a expression for X/L and a expression for » on the balanced growth path in

termsof «, ¢, s,and »n.)

3. (10 points) Consider two economies (indexed by i=1,2) described by ¥;(r) = X,(*)? and

Ki(t)=s;-Y(t), where #>1. Suppose that the two economies have the same initial value of

K ,butthat 5, >s,. Prove analyticallythat /¥, is continually rising.
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(a) Price discrimination
(b) Pareto efficiency
‘(c) Public good
(d) Substitution effect

(e) Income elasticity of demand
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