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21. Consider Fisher’s two period model. Assume the utility function of a represented
consumer A is represented in a separaied form:

Ulc;se,) = log(ci' )y + Blog(2c3),

where =l——1~e(0,1) represents how patient consumers are. Variables ¢ and
+p

¢5 are the consumptions in the 1* and 2™ period, respectively. Use r 1o denote the
real interest rate and ¥* and Y, to denote consumer A’s income in the 1 and 2"
period, respectively. If the time preference equals the real interest rate (that is, p = r ),
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what is the relationship between ¢;' and c2?
(A) ¢ =ci.

B) ¢ =2c2.

© 2 =cf.

D) ¢ =3c;.

(B} 3ci =ci.

22. Continuing from question 21, if the iime preference is greater than the real interest
rate (that is, o > '), what is the relationship between ¢* and ¢} ?

&) cf =cf.

B ¢ >ct.

(© cf <ct.

(D) We cannot get the relationship between ¢;* and ¢f from the problem.

23. Continuing from question 21, assume that besides consumer A, there exists
consumer B with the same preference. Let Y;" and Y to denote consumer B’s
income in the 1* and 2™ period, respectively. Assume that (¥*,¥7) = (3,0) and
¥%,Y)) = (L.2). The consumption good cannot be stored, but the two consumers can
trade with each other in the capital market. Using s, and s, to respectively
represent the saving functions of consumer A and consumer B, which of the following
statement is true?
2 1+r)y-2

® mfE T

B 5 = B+2r)-1

B) sy=—"—, 5, .
1+ 8 1L+ r)(+ 6
©) s, = 38 s = Bl+r)y-2

1+8° P e+ p)
(D) Sﬁﬁ, SB:ML_

1+8 Ad+n+28)
E) s, ==L Br

Tep T py

24. Continuing f{rom question 23, what is the real interest rate to clear the capital
market?

1
(A) r=ﬁ—1.

1
(B) r=§.
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(©) r=%—].
1

(D) rmﬁ.

&) r=%~1.

25. Using ¢ and c¢; to denote consumer B’s consumptions in the 1 and 2"

period, respectively. Continuing from question 23, what are consumption decisions of
‘consumers A and B? ‘ '

® -3 e
© cf‘:%, cf=11’;2§.
®) e =2(1i 5o =1114;f ‘

a__2 s _ 1448
() cl"1+;3’ “ 201+ 5)

= BB (K354 FEREE)

In the following questions, we develop a simple Malthus model. The inhabitants
(Dream mothers) of Dream Island only live for one period, Before they die, each of
them gives birth to children (Dream girls). In period ¢, the Dream mothers of Dream
Island have preferences over consumption ¢, and number of Dream girls n,

described by the utility function:
U
(e,m) = 2 log,) + 310g(n).

For each Dream mother, it takes some income to feed a child. Therefore, the budget
constraint for a Dream mother is:

=Yy, —-—h,

4
where y, is the family income derived from farming. The farm production function
is:

Y =A\/Z\[JZ=

BrE
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where A represents productivity, /, is labor input, and x, is cultivated land per

adult. Every Dream mother works one unit of time, so that:

i=1.
Land is shared equally among the Dream mothers, so, that:
X
X =—,
F,

where X is the total amount of cultivated land on the island and P is the
population of the island. Answering the following questions:

26. (For each Dream Mother, what is her optimal choice of the number of Dream
girls as a function of y,?

27. (S#)What is the law of motion of P, (that is, expressing P, as a function of
E)?
28. (8M)Assume that the total amount of cultivated land on Dream Island is X =8

and the productivity level is 4 = % ‘What is the steady state level of population

on the island? What is the steady state level of output per person? Draw the taw of
motion of population on the graph with F, on the x-axis and P, on the y-axis
(Figure 1), Indicate the steady state on the graph.

29. (124Assume that the island is at the steady state population level. Scientists on the
Island develop a new method of fish farming which doubles food output given

inputs, so that we have A =1 instead of A= % What is the new steady state

level of the population and output per person? Indicate the dynamic transition in
Figure 1 after this invention. Hlustrate the transitional path of population before
and after this invention in Figure 2 with time on the x-axis and population on the
y-axis. Plot the transitional path of output per person before and after this
invention in Figure 3 with time on the x-axis and output per person on the y-axis.
30. (5p)Comparing the results in question (29) with those in the Solow growth model
where technological progress occurs, what would you find? Explain your findings.
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