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1 Benjamin Keen (2022)

1.1 Exercises in Lecl

1. Prove that the s-s growth rate of output in the Solow growth model is g4 + g1 + gagr wWhere
ga is the growth rate of labor-augmenting technology and g is the population growth rate.

Assume the production function is CRS.
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2. How does the depreciation rate ¢ affect the balanced growth level of capital? That
is, mathematically show that what happens to the balanced growth level of capital when the
depreciation rate rises? Repeat this analysis for an increase in both the growth rates of labor-

augmenting technological progress g4 and the population growth rate gy.
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Notice that all of the above results have nothing to do with ¢, and note that
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The critical point is that how to interpret the balanced growth level of capital and the

balanced-growth-path level of capital per unit of effective labor. For the latter, I refer the
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reader to the solution:

Problem 1.3

(a) The slope of the break-even investment line 1s
given by (n + g + ) and thus a fall in the rate of
depreciation, 5. decreases the slope of the break-
even investment line.

Inv/ (n+g+dk

eff lab
wg‘ + 5NEW)k

The actual investment curve, sf(k) 1s unaffected.

P sk
From the figure at right we can see that the balanced-
growth-path level of capital per unit of effective i
labor rises from k* to k*xgw - :

Frew K

Figure 1: Solutions to chl of Romer (2018, 5th)

3. Suppose that the production function is CD.

A. Express the production function F'(K;, A¢L;) in terms of output per unit of effective
labor. That is, find f(k:).
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B. Find expression for £*, y* and ¢* as functions of the parameters of the model g4, g1, s, 9,

and «.
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C. What is the golden-rule value of k*7 (let it k™)
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D. What savings rate is needed to yield the golden-rule value of k*?
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4. Assume labor and capital are paid their marginal products in perfectly competitive
markets. That is Rt = FK<Kt7 AtLt)ld and Wt = FL(Kt7 AtLt>-

max Ht = F(Kt, AtLt) — WtLt — Rth%.
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A. Show that the marginal product of labor Fy (K, A;L) is equal to A[f (ki) — ki f' (ki)].
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B. Show that under a CRS production function F(K;, A;L;) = R K + Wi Ly.
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C. Calculate the growth rates of W, and R; on a balanced growth path.
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D. Suppose the economy begins with a level of k; < k*. As moves toward k*, is W,
growing at a greater than, less than, or equal to its growth rate on the balanced growth path?
What about R;?

I refer the reader to the solution to the problem 1.9 of Romer (2018, 5th).
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