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Note

Choose three Problems among the following eighteen Problems,
and answer on the “Answer Sheet” (&2 fH#K).

Use only one Answer Sheet for each Problem. Clearly write the
Problem number that you choose to answer in the box

MEE =

which is given on the upper-left of each Answer Sheet.




Rk 15 FEER
FAKER IR LT LR - ASHBRE(3A2A)
EMAERT BRET - R
Administered in Fiscal 2003
Master’s Course (First Two Year) Entrance Examination Problems (March, 2) -

The 7th Group of Subjects: Social Sciences

Problem E—1 Suppose a consumer has a utility function of the following form with respect
to two goods, x; and xs;

U=+ 2logz,

Letting p; and p be prices of the two goods, respectively, and I the income of a consumer,
answer to the following questions. |

1-1 Seek for the optimal consumption bundle when p; = 10, p, = 3, and I = 300.

1-2 Derive the demand function of each good.

1-3 Explain the possible properties of good 2. Then draw the indifference curves so that

the properties of good 2 are represented.
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Problem E—2 Suppose the market demand function is represented as p = 100 — ¥, and
the market supply fonction as p = 10 + 2y where p is the market price and y the quantity.
Answer the following questions.

2—1 Seek for the equilibrium price and quantity when the market is perfectly competitive.
2—2 Seek for the equilibrium price and quantity when a supplier is a monopolist.

2-3 Compare the two equilibria from the viewpoints of ‘efficiency’ of resource allocation

and ‘equality’ of income distribution.
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Problem E-3 ‘Agglomeration economies’ is considered as an important factor for city

formation and growth of cities. Explain why.

11



TRk 15 FE M
FAERZERF RIS ETARE LR - ASERMEBA2H)
HFIRBE BB - AR
Administered in Fiscal 2003
Master’s Course (First Two Year) Entrance Examination'Problems (March, 2)

The Tth Group of Subjects: Social Sciences

Problem E—4
4-1 Suppose the capital investment during the year ¢ and annual capital depreciation
rate are given by I; and p, respectively. When we denote the capital asset at the end of
year t by K, show the difference equation regarding K. How the equation must be altered
when K gives the value at the beginning of year ¢, rather than the end? |

4-2 In the following, we choose K; to denote the year-end value. Provide the expression

of K; based on the initial asset K; at the end of year 0.

4-3 When the annual interest rate is fixed at r, calculate the present value PV (K;) of
K, evaluated at the initial year (s = 0). Also calculate the present value PV () of the

total investments made during years s =1...1.

4-4 In the above, the annual investments I; are regarded as real. In reality, the capital
commodity price fluctuates. When we denote the price in the year ¢ by F;, provide the
expression for the real present value of total investments RPV(I;) based on the price level

in year 0. Give the proper name for the index F;/FP,.

4-5 The Paasche and Laspeyres indices provide the typical expressions for the indices
like P,/Fy. Explain briefly the differences between those two types of indices. Why it is

difficult to calculate such indices for a long term?

12
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Problem E-5 Consider the following two regressions.

i = G + bxg + Ui, (3)

¥ o= Bad+u, (4)

where z? and 3 are defined as 0 = z; — 7 and 39 = ¢; — #, respectively, using the

means (Z,¥) of (z;,¥:). u; represents the disturbance that follows the normal distribution,
N(0,0?).

5-1 Show the normal equations for (1), and calculate the estimators & and b for the
parameters. '
Note: You may choose either expressions based on the elements or the vectors. When you choose

the latter form, you should define the vectors before using them.

5—2 Describe the estimators (d,8) in terms of the variances, Var(z),Var(y), and the

covariance, Cov(z,y), of z; and v;.

5-3 Show the normal equation for (2), and confirm that the estimator 3 coincides with

b obtained above.

5-4 Caleulate the expected value and the variance of the estimator 4.
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&8 E—6 Consider a firm producing one output by two factor inputs-of capital and labor.
The firm has the following production function.

y=KL

where y is the output level; and K and L are input levels of capital and labor, respectively.
The factor prices of capital and labor are given by wg and wy, respectively. Answer the
following questions. | -
6-1 Consider the ‘short-run’ production where the capital input level is fixed at Kj.
Derive the short-run cost function of the firm, SC(Kjy, y)-

6-2 Consider the ‘long-run’ production where the firm can determine all factor input
leveis (namely, the capital level K and the labor level L). Derive the loﬁg—'run cost function,
LC(y). |

6-3 Show that the following equation (which is called ‘the envelope theorem’) holds.r

dLC(y) _ 8SC
0= KW,

where K (y) is the capital input level that minimizes the long-run cost (namely, K(y) is

the optimal capital level).
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