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Some Analytics of Social Surplus

The consumer's surplus is
u(x) - px,
where u(x) is the utility function. The producer's surplus is
px —c(X),
where c(X) is the production cost. The social surplus is the sum
of the consumer's surplus and the producer's surplus.

Social Surplus = u(x) —c(x) = fo [u'(y) —c'(y)ldy =[u(y) —c(y)],
(Note that a more subtle discussion is necesary for more rigorous
treatmet of the social surplus.)
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In a competitive market, the consumer maximizes its utility,
taking the price p as given.
The first - order condition of maximization is
u'(x)=np.
where u'(x) is called the marginal utility of consuming x. Therefore
the demand curve represents the marginal utility of consuming x.
Similarly, in a competitive market, the producer maximizes
Its profit, taking the price p as given.
The first - order condition of maximization is
p=c'(x)
where c'(X) Is called the marginal cost of producing x. Therefore
the supply curve represents the marginal cost of producing x.
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Consumption Tax and Price
Elasticities

Assume that the government takest as tax from

one unit consumption of the good.

Then the producer's profit becomes
(p-t)x—c(x)

because the sales of one unit product drop by t.

Then the first - order condition becomes
p=c'(X)+t

Therefore the supply curve shifts up by t.

There Is no change in the demand curve.
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The Two Welfare Theorems of
Welfare Economics
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A Pure Exchange Economy

There are two agents, A and B (a employee and
an employer, Japan and USA, etc.)

There are two goods, 1 and 2. The total amounts
of goods 1 and 2 are normalized to one.

Let (y,,y,) represent the initial wealth of agent A.
Then the initial wealth of agent B is represented
by (1-y,.1-v,) .

The economy is illustrated as a rectangular,
called the “Edgeworth Diagram”.
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The budget constraint of agent A is
PiXia T PaXon = PiYia T P2Yaa
where (p,, p,) Is the price vector of good 1and good 2.
The budget constraint can be rewriten as
Xop = (_ E_i)xlA + (%)YM + You
Therefore the budget line runs through point I, and

has a slope of (— ﬂ)

P2
At any equilibrium, the market must clear in the sense that

Xa+Xg =1, X, +Xp=1.

22



The decision of agent A.

Y,

P,

Y1
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The decision of agent B.

Y,

Y1
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XlB

C, :consumption point of agent A
C; :consumption point of agent B
| :income point (initial wealth)
This is not an equlibrium because
X a+ X% <1
Xop + X5 >1

Y1
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X p + X5 <1

Xop + X5 >1
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Xl B

C :consumption point of Agent A
and consumption point of Agent B
| :income point (initial wealth)
This is an equlibrium because
Xa+X%p =1
Xop + X5 =1
and the indifference curves are tangent to the budget lines.

Y1
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Y,

Any points in the red - shaded area

are plausible and preferred to the initial

wealth point | by both agents A and B.
Therefore the agents can improve their welfare
by moving from the initial point to any point
in the red - shaded area.

Y1
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Pareto efficient

The points at which the indifference curves

are tangent to each other are Pareto - efficient,
since no agent can improve her welfare by
reducing her trading partner's welfare.

There are multiple Pareto - efficient (blue) points
in the red - shaded area.

Y1
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Among the points at which the indifference curves
are tangent to each other, there is a unique point

at which the budget line is tangent to both the
indifference curves. This is a competitive equilibrium.

Therefore, a competitive equilibrium is Pareto - efficient.

Y1
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Consider three Pareto - efficient points, C,,C,,and C,.
These points can be achived as competitive equilibria
from the initial welath, 1., 1,,and I, respectively.

Assume that the initial wealth pointis I,. Then the
Pareto - efficient allocation which can be achieved
from this initial point is C,. However, the government
wants to obtain point C,. Can it do that?

Yes. It's easy. The government can move the initial point
from |, to I, by some tax and subsidy policy.
Then the market competition results in the Pareto - efficient
allocation, C,.
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