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2 (Notices)

ML BMEZER L, BEARICBETSIZ &,
Choose 3 from the 5 questions and write your answer on the answer
sheet.

1 ODEEIC>E 1 MOBERABREERT 22 & REBPEEHIChi-T
HINEDRVE, EOBFICERESICHBRENZDZ L), TOBE, &%
BRRO LI H SEEE M. METAMEESEREATEIL,

Use one answer sheet for each question (Do not. use one sheet for
different problems although you may use several sheets for one

problem.). Write the question number in the uppel right box of the
answer sheet(s).
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(1) MEEORAE T & Uy B 10 (v— v V) BEBE o, (p) B,
(2) w(p) = u(aar(p)) — pra(p) & U T OBFHEMTERBEHIA L EE W,
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I E-1 A consumer’s preference is represented by a quasilinear utility function U(wzg, ;) =
zo + w{z1), where z; is the consumption of good ¢ = 0,1, u(:) is a strictly concave function
and u(0) = 0. Let good 0 be the numeraire, and p be the price of good 1.

(1) Given consumer’s income I, derive the (Marshallian) demand function 2;(p) for good 1.
(2) Let v(p) = u(z1(p)) — pz1(p). Give an economic implication of v(p).

(3) Prove the equality of z1(p) = —v/'(p). .

(4) Assume that I is large enough such that the consumption of good 0 is positive. Prove

that the consumer’s surplus associated with market price p* is v(p*).
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(1) 2 WIEDHEZRD (= LFBRE Ok 5 ) e DOFMFZTRE,
(2) 2 FWIEDOTEDER b ZRD &K

(3) 2 HEDEV OIS ERS & L TR L RBALT 3BE0, RISEE p1(p), pa(p) £R
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(4) 2 BIEHLMIREBISE T 2 ED, Bertrand-Nash fi# (p}, pb) 2R &Ko



fA%E E-2 Consider a linear market of length L, over which consumers are uniformly dis-
tributed. There are two shops located at x; < x2 from the left edge, as shown in the figure.
The sales prices are p; and p2 yen, respectively, and each consumer purchases one unit of

good with paying the transport cost for shopping at m yen (round trip) per unit distance.

x| A Yy ﬂ

0 L

(1) Show the condition under which both shops maintain their market areas.
(2) Calculate the border b of the market areas.

(3) Obtain the reaction functions pi(pz), p2(p1) that maximize their sales given the prices of

their competitors.

(4) Obtain the Bertrand-Nash equilibrim (pj, p3) under the price competition.
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o REIEASHESH (private final consumption expenditure): C

o [EPREATER (gross domestic capital formation): I

o BUIFEAINIES H (government final consumption expenditure): G

o B (export) : X

o Hfi A Gmport) : M
T T TRHAEDFOIT, WS 5 OFEBIRREL, 2TORREBENTHEZTI SOL
ERB. VE, C=100,1=30,G=20,X =10,M =20 £3%, LIFOBNZEREE,
(i) T OEDEAKILERE (gross domestic product: GDP) ZRDE T
(i) T OEDRE - BF - BUFIC X BB S ZRDEE N,

(2) THBIEDOE (liquidity trap) | IZDWT, BEERAWTHBLE I,



R#E E-3 (1) Suppose that the national accounting of a country consists of the following

components.

" Private final consumption expenditure: C

Gross domestic capital formation:

o Government final consumption expenditure:

Export: X

Import: M

For simplicity, assume that there is no income transfer from abroad and all the nationals
consume within the country. Given C = 100, = 30,G = 20,X = 10, and M = 20, answer
the following questions (i) and (if).

(i) How much is the gross domestic product (GDP) of the country?

(i) How match is the total saving saved by households, firms and the government?

(2) Explain the “liquidity trap” by using figures.
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PMBENB, TTIE AL GERDBINETSD, TTOWBIRKE (a0, 30) TS 5.

(1) WE, flz,y) =4a? + 22y + 3y% — 10z — 8y +- 9 B HEEE 2 5, TOMBOR/NMNRED
TedhD 1 MR RMTIET R (2, y) &, TORICET ZBEME Flz*, 0" ZRDK.

(2) (z0,50) DEFCHIFB f(z,y) D () MEORMEE, () RO 1 KOEETERANTES
BB, ETz (zo,y0) B (1) TRDKE (z*,y*) DR, & DEMIZEAIICESHTF B H,

(3) (2) D&M, (*) ROGEBIHFTEND 2XEHTH(H LEL)MNEETHD T LE
AETH B, TOBBEEX, (zo,v) = (z*,9*") BT S H OEEEERHND K.



B E—4 The second-order Taylor expansion of a smooth function f(z,y) around (zo, o)

can be written as follows:

f(z,y) =f(zo, v0) + (6f ZAY B

8z’ Oy
Y\ v-w
‘ g% 92F
1 o £  — @
+o@=—0, y~w)| 2 FW + 4%, (*)

2 52 52
= o y—10
where A? is the small term of higher-order, and all of the derivatives are evaluated at (zo, Yo).

(1) Consider a function: f(z,y) = 42 + 2xy + 3y — 10 — 8y + 9. Calculate the point
(z*,y*) which satisfies the first-order conditions for minimality, along with the functional

value f(z*,y*) at that point.

(2) Using equation (*), but up to the first-order term, describe the condition for (strict)
convexity of f{z, ) in the vicinity of (zp,yo). Provide the concrete expression when {zq, %)

is replaced by (z*,y*) calculated in (1).

(8) The condition in (2) is equivalent to the condition that the 2 x 2 square matrix H, which
appears in the third term of the right hand side of equation (*), is positive definite. Discuss

the reasoning, and confirm that I evaluated at (zp,%0) = (z*,¥*) is indeed positive definite.
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iR E—5 (1) Explain the difference between “bias” and “random error” using concrete
examples.

(2) Explain next terms. (a) the law of large number; (b) the central limit theorem.
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Choose 3 from the 5 questions and write your answer on the answer
sheet.
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Use one answer sheet for each question (Do not use one sheet for
different problems although you may use several sheets for one
problem.). Write the question number in the upper right box of the
answer sheet(s).
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