% — % Microeconomics HW?2
(P BRI LEFF AL 2)

Consider a consumer with two goods. Let the price vector be p = (p1, p2) and

income be y. The indirect utility function is
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0=
P
L T

=N

(a) Derive the expenditure function.

(b) Derive the Hicksian demand function.
(c) Derive the Marshallian demand function.
(d) For good 1, verify the Slutsky equation:

dx1(p,y) _ oh(p,u) 9x1(p,y)
op1 ap1 dy

-x1(p,y)

(e) Find the corresponding direct utility function.

[¥2afFE]
(a) ZHEH (Expenditure function)
FI A TR 42 RO B S SCH BRI E R R o(pye(p,u)) = u ¥y BN e(p,u),
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(b) & = HTEKA# (Hicksian demand function)
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MRYE L4252 (Shephard’s Lemma), h;(p,u) = delp)

op;
de u
hi(p,u) = e
de u

(c) BE/REK K ¥ (Marshallian demand function)
R D HE% (Roy’s Identity), x;(p,y) = _/0pi - =,

9v/9y °
v y/« Jov 1
- 2 gy By
Ip1 <%+%> dy B+5
RNZ HESE
Yyl ; y
/ / x
x(py) = — (p1 Dﬂ;rpz B2 _ ﬂy_|_ -
p1/a+p2/p o P
A BE A 45 /8
xz(p,y) = ﬂy+ %
(d) BIEET AR E 512 (Verify the Slutsky equation)
2 (A% RN «
dx; 0 [ v/ ]__ y/oc2
ap1 op1 Lpi/a+p2/B (ﬂ_'_&)z
a B
AT (BARRD): P = 2 — o,
A I (N ) «
ox; 1/«

Ay pi/a+p2/B

—%x——< L )( y/a )__L
oy \p/atp/B) \pi/atp/B) (2+ )

Jeill = #10, Slutsky T FEARIE.

(e) ERAERH (Dlrect utility function)

M s e(p,u) = ull u% A DUEH, SCHTENHS FR 2RV X B IRAE
i 1 RIS il 2 ETH 2 0 2042 HE A R [ 8 BB I . A ST R oK v = u/a
Moxp =u/B A, u=uwax; = Bxy. Kk, XN EZNH R EREHIHRE
(Leontief):

u(x1, x2) = min{axy, fx, }
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Consider a risk-averse individual with wealth w but facing probability of losing

D dollars. An insurance policy is available that pays money in the event of the
loss, at a price of $g with certainty per $1 of payout. Thus, if « units of insurance
are bought, the wealth of the individual will be w — aq if there is no loss and
w — ag — D + « if the loss occurs.

(a) Suppose g = 7. What is the optimal value of x? Which state will the
individual prefer?

(b) How does your answer change if g > 7?

(c) Suppose once again g = 7. Now suppose that the individual has a chance
to buy a report that will forecast whether the loss will occur. The report has a
probability p of providing the correct answer and (1 — p) of giving “no answer”.
Assume the insurance company has a rule that nobody can insure for more
than D. Derive an expression for the sure payment V' the individual would be

willing to pay to purchase such a report.

[FARE]
TH 2 BT RO e O -

EU(a) = (1 —m)u(w —aq) + mu(w —aqg — D + a)
A EU A o KT, —Fr &t (FOC) A:

w' (W) _ q(1—m)
w(Wne)  7t(1—gq)

—q(1—m)u' (W) + (1 —g)mtu’ (W) =0 =

HP Wy =w—ag, We=w—ag—D+a.

(a) H g = 1 (2F{R %, Fair Insurance): XA\ FOC 113 ;,‘;%L)) =1 =
W' (Wr) = /' (Wnr)o BHTMEXESHEE (1 < 0), %A W =Wyr. Bl: w—
anr—D+a=w—an = ff =D, HNIEFLEE{RIE (Full insurance) .
TR T & 58 A5, M “ B ERAK” H et ER (Indifferent),
AMREFATAT] — FIARES o

(b) & g > 7 (AN2F4%% Unfair Insurance) : i} % > =, fAANFOC 1533
T > 1o BT ABRAUR I, SRR Wy < Waee s w—aq—D+a <
w—owag = ff <D. W RNEFELHEPSTIREE (Partial insurance) . Mk

B “ARETRR” BPIRE.
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(c) TN ERINE: W REHRE, BT g=n MWL =D, HENH
N EUno_report = u(w — D).
IR IS THER TR V.
o MR prr: ik & IEMIIIN “SEZ K" MEFIE L K ESK, HELREL
IR . PR T =R, Lo =D. RAME =w—nD-D+D-V =
w—nD -V,

o ME p(1— ) MEIEMIN “AEREIK” METEER LR (a = 0).
BRAME =w—V.

o MEER1—p: &SN “REBZR". MEAEILSEHFRME 7, Hik
WARM S F RS « = Do A ME =w—nD -V,
ey SEAR i T EE RS -
EUpeport = prt-u(w —nD =V)+p(1—m)-u(w—V)+(1—p) -u(w—nD—V)
CrACESIECER
EUeport = p(1 — m)u(w = V) + (1 — p+ pm)u(w — D - V)
BESAmETRH V BAGH L EUreport = EUno_report> BIMEERRIZ I N:

p1—B)lu(w—-V)+(1—-p+pB)u(w—8D—V) =u(w—8D)

A firm has production function f(z1,z2) = z%/ 2(zp — 1)V/2. The prices of the
inputs are r1 and ;.

(a) Find MP;, MP,, and MRTS.

(b) If z; is fixed at 5, what is the short-run cost function? Find the short-run
marginal cost and average cost.

(c) What are the long-run input demand functions? What is the long-run cost
function? Find the long-run marginal cost and average cost.

(d) Does the production function exhibit increasing, constant or decreasing

returns to scale.
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QESL 2 |
(a) 1BPRE S5iAFREARE K E:

%)
MP1 f 1 —1/2(22_1)1/2

9z 21
of 14, ~1/2
p=-L == -
M 2 822 221 (22 1)
MP1 Zy — 1
MRTS = =
MPZ 21

NS
o

(b) SBHARAERL (22 =5): “Eqg=226-1)"2 =212 = z =
— ) N, 2 — N — S,

FAEA: SRTC(q) = riz1 + razo = 4 + 5100 FIAABRHIA: SRMC =
asquc 19, JEMITRA: SRAC = SRqTC =1d 4 m

(c) kﬂﬂlﬂzzk'ﬁ?x)\%ﬁz: R A BNk — B 4 1 MRTS — no— ol
1= 7y = 2(zp—1). RAEFEH:

‘LQ,HE,‘E{E‘ZZIK:

LRTC(q) = r1z1 + r2zp = 1144 /:—j + 1 (q« / :—; + 1) = 2q./1112 + 12

KHBAFBRAA: LRMC = %80€ = 2,/mirz.
KHIEHIA: LRAC = LRqTC =2,/1i1; + 2 2
(d) MIRIREN (Returns to Scale): W LLBIH T+ > 1:

1\ 172
f(tz, tz0) = (b20) V2 (tzp —1)V2 = tzl/2 (22 - ?>

HTt>1, I)_”J 1 <1, Arid Zz— z>z3—1. A f(tZl,tZZ) >t 21/2(22 =
i = g f(zl,zz)o X R = B R A AE R EMIELE (Increasing returns to
scale). *(V: M LRAC BE/™ & q 380 5 126 95 tH 5e B R W B RIS I 3t
B, )
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The value of non-market goods. Consider a farmer whose production function

isy = f(x,q), where x is a vector of market inputs and ¢ is a non-market quality
variable (e.g. soil fertility, air quality). The price of output is fixed at p and the
prices of the market inputs are w.

(a) Derive a simple expression for the marginal profit of the non-market good
q.

(b) Derive an alternative expression for the value of g based on a market input
serving as a substitute for g (Hint: the expression here should be related to
MRTS).

(c) What is the economic interpretation for your results in part (b)?

(QE) IS
(a) EETHYAAVBBRFERER: K RIFER KB N: 7(p,w,q) =
max {pf(x,q) —wx}. MIFEELKEIE (Envelope Theorem), HliiH ek Hnt 24
q W2 ST H e R O Hof 3 -
ot of(x*,q) .
o e b MPq
XA, MEFUE g KPR UHMESE T e BRI B R T E .
(b) BT HIHBERBANBRRIEN: EFEHR KK — Bﬁ/«ﬁxF' XA =TI
VBN xi, H pak =wi = p= g B (a) MR

3 = (i) = (e

T ok ERAET M g 5N x; 2 B BFREARE K3 (MRTS),
s

of

9q
(c) BFFEH R (Economic interpretation): Al %—7; = w; - MRTS, », 1&
WTEAN “BEERA / BREA (Replacement Cost)” flifdik. BEHAHTE
XA AEiipI R (M EARTIRIE ) q) KME, 1IEF5E T EMBETEM™
HERBEANREAR. G0, WRRAEIENILT) g 1= mT m RERAELREF™
BABKIEN T, AT SE—2 NIEAE (x;). HEA, X KRR “5
frig”, BUEFSETARREILE THIESEALAERER (w;x T8 RIS E).

= w; - MRTS



