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Question 1: Consumer Theory (15 points)

a) Which assumptions need to be fulfilled to form a continuous real valued function,
u: R} — R, which represents a preference relation z. Explain briefly in your own

words all of the assumptions.
4 points

Assume an individua! possesses the following utility function: u(xq, x,) = Inxy + Inx,.

b} Derive the individual's Marshallian demand, its indirect utility function and
expenditure function. From this, derive its Hicksian demand functions using

Shephard’s Lemma.
8 points

c) Prove that if u{x) is continuous and strictly increasing on R}, then the indirect

utility function v(p, ¥) is homogeneous of degree zero in (p, ).
3 points

Question 2: Partial Equilibrium (15 points)

Let u(xq, x;) = (x,° 4+ x,°)Y/P be an individual’s utility function. The corresponding

indirect utility function is given by v(p;, p2, ¥) = ¥(p1" + p,7) " Y", withr = p_‘_’_l,

a) Derive the individual's Marshallian demands using Roy’s identity.
3 points

Now assume - p = 0.5

b) “In an initial period following coefficients are known: p} = 1, p3 =1, y* = 100,
“where the superscript indicates time.

In a second period the price of good two increases from p3 = 1 to p2 = 2 {while

the price of good two remains unaltered pl = pf = 1}. Calculate the compensating

variation and the équivalent variation caused by the increase of the price of good 2.

' ' 6 points

¢) Write down the formula to calculate the change in consumer surplus {you do not
need to actual_ly--compUte the change in consumer surplus). Should it be larger or

smaller than the compensating variation?
' ' 2 points

d) ‘Give an intuition on why the compensating variation is larger than the equivalent -
variation. Do this using economic intuition and graphical analysis. - ' _
' 4 points
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Question 3: Theory of the Firm/Partial Equilibrium (15 points)

a)

b)

Prove that if f: R} — R, is a production function satisfying continuity, strong

‘monotonicity and strict concavity {and f{0) = 0), then the profit function m(p, w)
is convex in (p, w).

3 points

Prove that if f:R? — R, is a strictly concave production function satisfying

continuity, strong monotonicity and strict quasiconcavity (and f(0) = 0) and
assuming its associated profit function, m(p, ¥), is twice continuously differentiable,

then, foralip > 0 and w >> 0 where it is well defined the following holds:

Jy(p.w) >0
ap

Bx;(p. ,
9xilpw) <0, foralli=1,..,n

dw;

4 points

in a market with two firms, the inverse demand is given by

(g1, q2) = a — bgy — bg,, witha, b > 0. Firm 1 has the following cost function
€,(gy) = aq,, the cost function for firm 2 is C;(g,) = g,. What is the price in

equilibrium if both firms decide simultaneously on quantities supplied? What is the
price in equilibrium if firm 1 decides first on its guantity and then fii’m_ 27
8 points






