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[r is greater than ro, but may be either higher or lower than r,; depending on the
magnitude of the shiffts in the capital demand function from Ko, to Ko, and the capital
supply function from Ks; to Ks,. I have shown the case where the shift in the capital
demand function has a larger impact on the real rental cost of capital than the shift in
the capital supply function.]

In the final equilibrium (1) economic output has increased from Y; to Yy, (2) employment has
increased from L, to Ly, (3) the real wage has increased from w to wy, (4) the real rental cost of
capital has increased (or decreased depending on the magnitude of the shifts) from ra to r, and
(5) the capital stock has increased from K; =K, to K.
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¢ Provide an economic explanation of what you have shown in your diagrams above

Because the economy is inifially at ifs potential output level the labor market must be in
equilibrium where the quantity of labor demanded is exactly equal to the quantity of labor
supplied with an equilibrium real wage of w,. With the equilibrium real wage at wi, equilibrium
employment is at Lo. With equilibrium employment at Ly, equilibrium economic output is given
by the production function Y = A,*F(Ko, L) at Yo = Y*.

Because the economy is initially at its potential output level the capital market must be in
equilibrium where the quantity of capital demanded is exactly equal o the quantity of capital
supplied with an equilibrium real rental cost of capital of rp. With the equilibrium real rental
cost of capital at o, the equilibrium capital stock is at Ko. With the equilibrium capital stock at
Ko, equilibrium economic output is given by the production function ¥ = Ag“F(K, Lo) at Yo
Y.

The levels of economic output derived from the labor market and derived from the capital
‘market are identical.

d. The cconomy then experienced a substantial technological improvement that led fo an increase in
expected future income. The labor market effects of the technological improvement were greater than
the labor market effects of the increase in expected future income. Incorporating only this additional
information, clearly and accurately show in your diagrams above what effects this would have on
equilibrium (1) economic output, (2) employment, (3) the real wage rate, (4) the capital stock, and (5)
the real rental cost of capital. These effects should be drawn in RED.

e Provide an economic explanation of what you have shown in your diagrams above. Discuss what
happens to equilibrium (1) economic output, (2) employment, (3) the real wage rate, (4) the capital
stock, and (5) the real rental cost of capital. Be sure to explain why these changes take place.

In the labor market, a substantial technological improvement would increase the level of
economic output for any given level of labor and capital. This can be represented by an upward
rotation of the production function in the labor market from ¥ = A*F(Ko, L) to ¥ = A *F(Ki,
L) where A; > Ao.

As a result of this upward rotation of the production function, the slope of the production
function has increased, leading to an increase in the marginal product of labor. An increase in
the marginal product of labor is also an increase in the demand for labor at any given real wage.
This can be represented by an upward (or rightward) shift (or rotation) of the labor demand
function from Lpo to Lpn,.

At the initial real wage of wy there is now excess demand for labor. In order to re-establish
equilibrium in the labor market the real wage increases from wy to wi,. Because labor supply is
a positive function of the real wage, equilibrium employment increases from Lo to Ly,. As a
result of the increase in equilibrium employment from Lo to Ly, economic oufput increases
from Yy to Y1, along the new, higher production function ¥ = A;*F(Ks, L).
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In addition, the substantial technological improvement led fo an increase in expected future
income. This would reduce the supply of labor at any given real wage. This can be represented
by a leftward shift of the labor supply function from L, to L.

At the real wage of w,, there is now excess demand for labor. In order to re-establish
equilibrium in the labor market the real wage will increase from wi, o wi. Because labor supply
is a posiive function of the real wage, and because the labor market effects of the technological
improvement were larger than of the increase in expected future income, equilibrium
employment increased from Ly, to L. As a result of the increase in equilibrium employment
from Ly, to Ly, economic output increases from Yy, to Y along the new, higher production
function Y = A;*F(Ks, L.

In the capital market, a substantial technological improvement would increase the level of
economic output for any given level of labor and capital. This can be represented by an upward
rotation of the production function in the capital market from Y = A;"F(K, Lo) to Y = A/*F(K,
L) where A; > Aq.

As a result of this upward rotation of the production function, the slope of the production
function has increased, leading to an increase in the marginal product of capital. An increase in
the marginal product of capital is also an increase in the demand for capital at any given real
rental cost of capital. This can be represented by an upward (or rightward) shift (or rotation) of
the capital demand function from Kp to Koy,.

At the iniial real rental cost of capital of r;, there is now excess demand for capital. In order to
re-establish equilibrium in the capital market the real rental cost of capital increases from r to
Fas. Because the capital supply function is fixed, there is no change in the stock of capital, i.e.,
Kuu = Ko. Although the stock of capital has not changed, the technological improvement has
increased economic output from Y to Yu..

In addition, the increase in the labor force from Ly to Ly causes a second upward rotation of the
production function from Y = Ar*F(K, L) to Y = A;"F(K, L) where L, > Lo.

As a result of this upward rotation of the production function, the slope of the production
function has increased, leading to an increase in the marginal product of capital. An increase in
the marginal product of capital is also an increase in the demand for capital at any given real
rental cost of capital. This can be represented by an upward (or rightward) shift (or rotation) of
the capital demand function from Kpy, to Kp.

At the real rental cost of capital of ry,, there is now excess demand for capital. In order to re-
establish equilibrium in the capital market the real rental cost of capital increases from rcla to
rq. Because the supply of capital is fixed, there is no change in the stock of capital, i.e., K; = Kj,

Ko. Although the stock of capital has not changed, the increase in equilibrium employment has
increased economic output from Yy, to ¥, along the new, higher production function Y =
AFFK, L.

In the final equilibrium (1) economic output has increased from Yy to Yy, (2) employment has

increased from Ly to Ly, (3) the real wage has increased from wy to wi, (4) the real rental cost of
capital has increased from Ko to ra1, and (5) the capital stock has not changed, i.e., Ki = K.
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£ Subsequently, businesses significantly increased their spending on capital equipment in order to take
advantage of the substantial technological improvement. Incorporating only this additional
information, clearly and accurately show in your diagrams above what effects this would have on
equilibrium (1) economic output, (2) employment, (3) the real wage rate, (4) the capital stock, and (5)
the real rental cost of capital. These cffects should be drawn in BLUE.

g Provide an economic explanation of what you have shown in your diagrams above. Discuss what
happens to equilibrium (1) economic output, (2) employment, (3) the real wage rate, (4) the capital
stock, and (5) the real rental cost of capital. Be sure to explain why these changes take place.

When businesses significantly increase their spending on capital equipment there would be an
increase in the capital stock. This would be represented by a rightward shift of the capital
supply curve from Ko fo Ks».

In the capital market, at the real rental cost of capital of rg, there is now excess supply of
capital. In order to re-establish equilibrium in the capital market the real rental cost of capital
decreases from r, t0 ro,. As a result of the increase in the equilibrium capital stock from K, to
K, economic output increases from Y; to Y, along the production function ¥ = A*F(K, L).

In the labor market, the increase in the capifal stock increases economic output for any given
employment level. This can be represented by an upward rofation of the production function
from Y = A;*F(K;, L) to ¥ = A*F(K;, L) where K, > K1 =K.

As a result of this upward rotation of the production function the slope of the production
function has increased, leading fo an increase in the marginal product of labor. An increase in
the marginal product of labor is also an increase in the demand for labor at any given real wage.
This can be represented by an upward (or rightward) shift (or rotation) of the labor demand
function from Loy to Lpy.

At the real wage of wi, there is now excess demand for labor. In order to re-establish
equilibrium in the labor market the real wage increases from w, to w. Because labor supply is a
positive function of the real wage, equilibrium employment increases from L, to L. As a result
of the increase in equilibrium employment from L, to Ly, economic output increases from Y, to
Y, along the production function ¥ = A, *F(K;, L).

In the capital market, the increase in the labor force from L, to L, increases economic output
for any given level of capital. This can be represented by an upward rofation of the production
function from Y = A;*F(K, Ly) to Y = A;*F(K, L) where L, > L,.

As a result of this upward rotation of the production function the slope of the production
function has increased, leading to an increase in the marginal product of capital. An increase in
the marginal product of capital is also an increase in the demand for capital at any given real
rental cost of capital. This can be represented by an upward (or rightward) shift (or rotation) of
the capital demand function from KD; to KD,.

At the real rental cost of capital ra, there is now excess demand for capital. In order to re-

establish equilibrium in the capital market, the real renal cost of capital increases from ra, to
ra. Because the stock of capital is fixed at K; there is no further change in the capital stock.
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