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A. Al'tools are rapidly and uniformly transforming education systems across OECD countries, leading to a consensus
on best practices and regulatory frameworks. -

B. The expansion of digital technologies and Al in education has highlighted both transformative potential and
significant concerns, while national approaches and regulatory responses remain highly uneven.

C. Concerns about children’s cognitive and social development have resulted in a widespread rejection of Al and
digital technologies in European education systems.

D. OECD countries have largely failed to address Al in education strategies, showing little policy interest in digital

transformation.

I  HEEAhETRVBATELRRORBTLZORIMEZIZDOIVT, 150 7—F (words) BED X THEAL
EELYs

22



20264FF REFEFEAFRERHIE

e K e SRS
EEE BHFF Lms 3l 5F
HA4% , VL
RHE SNEL A BB ASEERER

MEEEAMRIL 3 i, MERRE 1 BT CRNARBELSBLUE TS If you need additional answer sheets, please let us know.),
MRETHMEERIRL. BETIHEBSEHBEESWICEAT I,

Select one out of the following problems, 1, 11, I11, and IV, and then solve it in either English or Japanese.

I Ramsey Optimal Taxation with Two Goods (Inverse Elasticity Rule)
® Consider a one-period static economy with two consumption goods x, and x,.

| A representative consumer has utility:U(x4, x,), where the utility function satisfies the usual properties (positive
marginal utilities, diminishing marginal utilities, quasi-concavity, etc.).

®  The producer (pre-tax) prices of both goods are normalized to 1. The government imposes ad-valorem indirect
taxes t; ongood i (i = 1,2). Hence, the consumer prices (tax-inclusive prices) faced by the household are:
pi=1+¢t(=12).

® The representative consumer faces the budget constraint: p;x, + pox, = ¥, where ¥ > 0 is exogenously given
nominal income. -

® The government must raise a given amount of tax revenue R > 0, Tax revenue is given by R(t,,t;) =
t1%1(p1, 02) + t2x3(p1,02), where x;(py, pp) is the (Marshallian) demand for good i implied by the

consumer’s utility maximization.
Answer the following quéstions.
1. Formulate the Ramsey optimal taxation problem. (20/100)

The government chooses the tax rates (t;,t;) so as to maximize the consumer’s utility, subject to the requirement that

tax revenue equals R,
Write down the government’s optimization problem and construct the corresponding Lagrangian,

(You do not need to solve the first-order conditions at this stage.)
2. Derive the “inverse elasticity rule” for optimal tax rates. (40/100)

Let the own-price elasticity of demand for good (i) be & = %g—f’ (i = 1,2) with (g < 0).
[ Rl )

Assume that cross-price effects are negligible (or can be ignored), so that each demand primarily depends on its own

price. Show that the optimal tax rates satisfy a condition of the form: %‘ti Y leizl where o« denotes proportionality,

and the proportionality constant depends on the revenue requirement and the Lagrange multiplier. This condition is

known as the inverse elasticity rule.
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3. Explain the economic meaning of the inverse elasticity rule. (40/100)
Explain why it is desirable (from an efficiency point of view) to impose higher tax rates on goods with smaller (absolute)

price elasticities of demand, and lower tax rates on goods with larger elasticities.

II Time inconsistency and commitment problem
Consider the following simplified Barro-Gordon—type model.

Phillips curve:
y=y" +a(m—-nt), witha>0

Loss function of the policy-maker (government or central bank):
L=[(n— )%+ Ay = ky*)?], withA> Oand k> 1,

where 7 is the actual inflation rate, 7z¢ is private sector expected inflation, y* is the equilibrium level of output, ky*
is the output level desired by the policy-maker, and 7* is the inflation target.

The private sector forms rational expectations, Assuming, for simplicity, that 7* = 0, answer the following questions.

1. Derive the equilibrium outcome with rational expectation under discretionary policy. (40/100) _
Taking the expected inflationrate 7€ as given, derive the inflation rate chosen by the policy-maker under discretionary
optimization. Using this result, determine the equilibrium inflation rate and output level under rational expectations.

Explain why discretionary policy leads to time inconsistency in this model.

2. Derive the equilibrium outcome with policy-maker’s commitment: (40/100)
Suppose the policy-maker can commit ex ante to an inflation rate 7 = n”.
1. Characterize the resulting equilibrium.

2. Compare the outcomes under commitment and discretion in terms of inflation, output, and social loss.
3. Explain the difference. (20/100)

Explain why a rule-based policy may dominate discretionary policy in this framework and interpret central bank

independence in the context of the above model as a commitment mechanism.

24



20265FF RFEFAFRERME

A Fx 2 SE B

REF BiEE B 5F
HEH ARAR
Y - SHELA A AR

III  The results of capitalist competition
Explain how competition among individual capitals to pursue extra surplus-value, at the level of society as a whole,

-

leads to the production of relative surplus-value, while at the same time producing a relative surplus population.

1V  Industrial capital, commercial capital, and interest-bearing capital .
The relationship between industrial capital, commercial capital, and interest-bearing capital can be expressed using the

following symbols.

[industrial capital]
M—C..P.. C°C— M’
M 2—C —M" [commercial capital]

M — M’ [interest-bearing capitall

¥ The letter M represents money and the letter C represents goods.
C’ and M’ represent goods and money that contain value increases.

The letter P stands for production.

Explain the relationships between various capitals shown in the diagram, and explain the relationships between

surplus-value, profit, commercial profit, and interest.
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