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The document discusses two economic models - the Solow-Swan model and the Ramsey model. For the Solow-Swan model, it examines the effects of a meteorite destroying 75% of capital stock on growth rates of capital, wages, and returns to capital. It finds growth rates initially fall but then recover, consistent with Japan post-WWII. For the Ramsey model, it analyzes the effects of imposing a 20% capital income tax, finding the new steady state saving rate decreases and transition involves movement along the phase diagram. Mandating a 20% saving rate would have same effect on steady state but different mechanism.Read less
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1. Consider the Solow-Swan model with the Cobb-Douglas aggregate pro.pdf

	1. 1. Consider the  Solow-Swan model with the Cobb-Douglas aggregate production function,
y = k, constant savings rate s, depreciation rate , productivity growth g and population
growth n. Suppose = 0.4, saving rate s = 25%, population growth n = 3%, technology
growth g = 2%, and depreciation = 0% (i.e., no depreciation). Assume labour and capital
are paid their marginal products and that the country is on its balanced growth path.
(a) Solve for the numerical vales of k, y and c to two decimal places? Show your work-
ings.
(b) What is the growth rate of capital K/K along the balanced growth path?
(c) What are the growth rates of wages w/w and return to capital r/r?
(d) Could the economy achieve a higher c than for s = 25%? Why or why not?
Now assume a meteorite takes out 75% of the capital stock such that the new capital stock
at t = 0 is k(0) = 1
4k.
(e) What is the growth rate of capital K/K at t = 0?
(f) What are the growth rates of wages w/w and return to capital r/r at t = 0?
(g) Compare the growth rates of capital, wages, and returns to capital before and after
the meteorite hit. What do the results predict about growth in an economy after a
war in which a lot of the capital stock is destroyed? Are the results consistent with
what happened in, say, Japan after World War II?
2. Consider the Ramsey model with the Cobb-Douglas aggregate production function, y = k.
Suppose that capital income is taxed at a constant rate 0 < 1 . This implies that
the real interest rate that households face is now given by r(t) = (1 )f(k(t)). Assume
that the government returns the revenue it collects from this tax through lump-sum trans-
fers. With the introduction of capital income tax, the only change in the model is the Euler
equation, which implies the modified law of motion for consumption:
c
c = (1 )f(k) g
(a) Find an expression for the saving rate s = (y c)/y on the balanced growth path.
(b) Derive an expression for the elasticity of saving rate with respect to the capital income
tax ( ln s/ ln ).
Now consider the specific numerical values = 0.4, the discount rate = 2%, population
growth n = 3%, technology growth g = 2%, the coefficient of relative risk aversion = 3.
Assume initially that the economy is in steady state with no capital taxation, i.e. = 0%.
 


	2. (c) Determine the  numerical values of k, y, c, and s in the steady state.
(d) If the saving rate were instead fixed at the Golden rule level, would households be bet-
ter or worse off in steady state? Explain your answer.
(e) Suppose that the government increases the capital income tax to = 20% and that
this change in tax policy is unanticipated. Compute the new steady-state value of s.
How does the new steady state compare to the situation without taxation?
(f) Draw the transition for the economy given the introduction of the capital income tax
using the phase diagram for the Ramsey model.
(g) What would be different and what would be the same if instead of imposing a capital
income tax of = 20%, the government mandated a fixed saving rate of 20%? Explain
your answer.
Now consider the specific numerical values = 0.4, the discount rate = 2%, population
growth n = 3%, technology growth g = 2%, the coefficient of relative risk aversion = 3.
Assume initially that the economy is in steady state with no capital taxation, i.e. = 0%.
(c) Determine the numerical values of k, y, c, and s in the steady state.
(d) If the saving rate were instead fixed at the Golden rule level, would households be bet-
ter or worse off in steady state? Explain your answer.
(e) Suppose that the government increases the capital income tax to = 20% and that
this change in tax policy is unanticipated. Compute the new steady-state value of s.
How does the new steady state compare to the situation without taxation?
(f) Draw the transition for the economy given the introduction of the capital income tax
using the phase diagram for the Ramsey model.
(g) What would be different and what would be the same if instead of imposing a capital
income tax of = 20%, the government mandated a fixed saving rate of 20%? Explain
your answer. 1. Consider the Solow-Swan model with the Cobb-Douglas aggregate production
function, y=ka, constant savings rate s, depreciation rate , productivity growth g and population
growth n. Suppose =0.4, saving rate s=25%, population growth n=3%, technology growth g=2%,
and depreciation =0% (i.e., no depreciation). Assume labour and capital are paid their marginal
products and that the country is on its balanced growth path. (a) Solve for the numerical vales of
k,y and c to two decimal places? Show your workings. (b) What is the growth rate of capital K/K
along the balanced growth path? (c) What are the growth rates of wages w/w and return to
capital r/r ? (d) Could the economy achieve a higher c than for s=25% ? Why or why not? Now
assume a meteorite takes out 75% of the capital stock such that the new capital stock at t=0 is
k(0)=41k. (e) What is the growth rate of capital K/K at t=0 ? (f) What are the growth rates of
wages w/w and return to capital r/r at t=0 ? (g) Compare the growth rates of capital, wages, and
returns to capital before and after the meteorite hit. What do the results predict about growth in
 


	3. an economy after  a war in which a lot of the capital stock is destroyed? Are the results consistent
with what happened in, say, Japan after World War II?
war in which a lot of the capital stock is destroyed? Are the results consistent with what
happened in, say, Japan after World War II? 2. Consider the Ramsey model with the Cobb-
Douglas aggregate production function, y=k. Suppose that capital income is taxed at a constant
rate 0<1. This implies that the real interest rate that households face is now given by
r(t)=(1)f(k(t)). Assume that the government returns the revenue it collects from this tax through
lump-sum transfers. With the introduction of capital income tax, the only change in the model is
the Euler equation, which implies the modified law of motion for consumption: cc=(1f)f(k)g (a)
Find an expression for the saving rate s=(yc)/y on the balanced growth path. (b) Derive an
expression for the elasticity of saving rate with respect to the capital income tax(lns/ln).
Now consider the specific numerical values =0.4, the discount rate =2%, population growth
n=3%, technology growth g=2%, the coefficient of relative risk aversion =3. Assume initially
that the economy is in steady state with no capital taxation, i.e. =0%. (c) Determine the
numerical values of k,y,c, and s in the steady state. (d) If the saving rate were instead fixed at the
Golden rule level, would households be better or worse off in steady state? Explain your answer.
(e) Suppose that the government increasesthe capital income tax to =20% and that. this change in
tax policy is unanticipated. Compute the new steady-state value of s. How does the new steady
state compare to the situation without taxation? (f) Draw the transition for the economy given the
introduction of the capital income tax using the phase diagram for the Ramsey model. (g) What
would be different and what would be the same if instead of imposing a capital income tax of
=20%, the government mandated a fixed saving rate of 20% ? Explain your answer.
1. Consider the Solow-Swan model with the Cobb-Douglas aggregate production function, y=ka,
constant savings rate s, depreciation rate , productivity growth g and population growth n.
Suppose =0.4, saving rate s=25%, population growth n=3%, technology growth g=2%, and
depreciation =0% (i.e., no depreciation). Assume labour and capital are paid their marginal
products and that the country is on its balanced growth path. (a) Solve for the numerical vales of
k,y and c to two decimal places? Show your workings. (b) What is the growth rate of capital K/K
along the balanced growth path? (c) What are the growth rates of wages w/w and return to
capital r/r ? (d) Could the economy achieve a higher c than for s=25% ? Why or why not? Now
assume a meteorite takes out 75% of the capital stock such that the new capital stock at t=0 is
k(0)=41k. (e) What is the growth rate of capital K/K at t=0 ? (f) What are the growth rates of
wages w/w and return to capital r/r at t=0 ? (g) Compare the growth rates of capital, wages, and
 


	4. returns to capital  before and after the meteorite hit. What do the results predict about growth in
an economy after a war in which a lot of the capital stock is destroyed? Are the results consistent
with what happened in, say, Japan after World War II?
war in which a lot of the capital stock is destroyed? Are the results consistent with what
happened in, say, Japan after World War II? 2. Consider the Ramsey model with the Cobb-
Douglas aggregate production function, y=k. Suppose that capital income is taxed at a constant
rate 0<1. This implies that the real interest rate that households face is now given by
r(t)=(1)f(k(t)). Assume that the government returns the revenue it collects from this tax through
lump-sum transfers. With the introduction of capital income tax, the only change in the model is
the Euler equation, which implies the modified law of motion for consumption: cc=(1f)f(k)g (a)
Find an expression for the saving rate s=(yc)/y on the balanced growth path. (b) Derive an
expression for the elasticity of saving rate with respect to the capital income tax(lns/ln).
Now consider the specific numerical values =0.4, the discount rate =2%, population growth
n=3%, technology growth g=2%, the coefficient of relative risk aversion =3. Assume initially
that the economy is in steady state with no capital taxation, i.e. =0%. (c) Determine the
numerical values of k,y,c, and s in the steady state. (d) If the saving rate were instead fixed at the
Golden rule level, would households be better or worse off in steady state? Explain your answer.
(e) Suppose that the government increasesthe capital income tax to =20% and that. this change in
tax policy is unanticipated. Compute the new steady-state value of s. How does the new steady
state compare to the situation without taxation? (f) Draw the transition for the economy given the
introduction of the capital income tax using the phase diagram for the Ramsey model. (g) What
would be different and what would be the same if instead of imposing a capital income tax of
=20%, the government mandated a fixed saving rate of 20% ? Explain your answer.
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