ECON201A HW#1

Anton Cheremukhin
Problem 1

(a) max{x{" 25225 |[v1p1 + 2ops + w3p3 < I, 2; > 0}

£ =a"2y?25® + MI — x1p1 — 2p2 — T3p3)

First order conditions:

g_fi =ait25%25® - St — Api =0 N @1p1 + Taps + 23p3 =1

The solution is straightforward p;x; = ai% = %(al +astas)=1
Demand functions: z;(p,I) = %#, foralli=1,2,3

a; Yoy a;
Maximized utility: v(p,I) =[] (E_O;Lpi> - (2{1) I1 (%)
(b)— max{—(z171 + zar2 + 2373)| 27" 252 25°% > ¢,z > 0}
£ = —(z171 + 2272 + 2373) + AN(2]125225° — q)
Production function is strictly concave, so
oL ap oo o3 ap Q2,03

_ . Loy
a_z,i__”"i')‘zl 252230 -+ =0 N21"257%23°% =¢

Use of inputs: z; = aiq)\/r!i
q= Zlalzt;zz?a — (q)\)Zai H (%) 7)\ —_ q(l/zaﬁl) H (2_17
Cost function: C(q) = g\Xa; = X (q]] (;_l) 1)1/2%

)&i/Eai

Problem 2

(a) max{(a + 1) x3%|z1p1 + x2p2 < I, z; > 0}
£ = (a+mz1)25* + A1 — w1p1 — T2p2)
First order conditions :

o0£ __ Qg .02 a —
a—ml—(a-l-xl) 11'2 'acl—ll—a_)\pl_o

o =(a+a)Mas? -2 —Apy =0 T1py + xopp = 1

Rearranging gives p1(z1 + a) = 041%, Doy = ag%
= S(a1+az) = I +ap;
fae _ _« Itap, _ _« Itap,
Demand functions:{ @1(p, I) = 7%= "2 —a, 22(p, 1) = 73 2

To make sure that demand is positive rearrange:
arl + ajap; — a1pra — aspra = lag — apras > 0 & pil > %
o L aag . ; —_ _ 1L
In case o < oy We get a corner solution {1 = 0, x2 >
1 [041]

One can summarize it to: @1(p, I) = 5[5 — azal+

w2(p, 1) = - (I = ey lenl — azapi])

a1tasg

N Titre _ ( I4apy T a; i, I aas

Maximized utility: v(p,I) = (T) 11 (E) if - > 48
Lz%a(“ otherwise
(b) max{(a + zo + x1)* 25> |[w1p1 + T2p2 + zopo < I, 2; > 0,30 = {0,1}}
£ = (a+ o+ z1)"25* + AL — T1p1 — T2p2 — Topo)
lgged to solve for the case xo = 1. Similar to (a):
Qg

a—m:(a+l+$1)°‘1z§2 e —Ap1 =0




oL —(a+1+x1)0‘1x2 2= A2 =0 xip1 +aep2+po=1

Oz x
pr(zi+a+1) =¥ pors = ¥ = Y(ar + ) =T +api +;m
a1 I-pot(atl)py (a—|— 1)

Demand functions: z1(p,I) =

a1taz p1 ( )
_ _ay I-pot(at+l)ps
$2(pa I) ~ aitas D2

Di
One can easily see that o = 1 is prefered to o = 0 when p; > pog.
So the general maximized utility is:

(p, ]) (I+ap1+rnax{171 po,0}> H (ﬂ)ai

Yoy Qg
Maximized utility: v(p,I) = (%W) I1 (&>

Yo, Pi
(c) Demand functions do not take into account the fact that income
can be less than po and/or ap1$* or less than po + pi(a +1)52
To check for this we need to look at the four types of solutions.
Let us make some assignments first. Define demands and values:

_ I— 1
By = I Bg _ _a I+ap1, Ba = I poj B, = — po+(at )1717
p2’ aitaz  p2 a1+az P2
I— 1
Ay = —u_Itapn o 4, — o pot(atl)py —(a+1)

a1+a2 p1 ’ 041g+?¢2 2

e g = (52 ()"
Zai (a7}

Vs = (I;fo)az (a+1)*, V; = (1—100;(02-&-1)1)1) 11 (%f) )
Define conditions:
Cy I>po,02 I>ap1 Cg I>(a+1)p1 +p0,
Cy: V3 >Vp, Cs: VZLZV2 06 V3 > Va.
Always true:Vo > V7, Vi > Vs, 03 = Chiand 02, C() = 05.

Cl CQ C3 04 C{, CG sol

+ + + v + v 4

v() | 2o | 1 | 22 + |+ |+ |V |V 2

Vi |0 0 By + |+ |- + |V + 13
Solutions] V5 | 0 As | By |Cases|{ + | + | — v v — 2
Vs |1 0 Bs + | - - + |V v 3

Vi |1 Ay | By + | - - - v v 1

- + | - v v v 2

- - - v v v 1

Summarizing cases gives:

e I <min(po, B2) or po < I <22, V) > V3 = solution 1
o I > max(py, “B22), 1 <po+pi(a+1)g2, Vs > Vi, V3 > Vs
orpg <1< “plo‘z,Vl < V3 = solution 3

e [ > max(py, a1a2)1<p0+p1(a+1)92%,<v20r
B2 <T<po or I=>po+pi(a+1)e,p1<po

= solutzon 2

e [ >po +p1(a+1)a ,P1 > po = solution 4




Problem 3

(a) max{ziz/(z1 + 2)[T1p1 + T2p2 < I, 3; > 0}

£ =a1@2/(x1 +22) + AN — 21p1 — T2p2)

First order conditions:

g_i = (v—i/(z1 + 962))2 —Api=0 N z1p1 +x2p2 =1

The solution is z_;//p; = (x1 + z2)V = 21,/P1 = Tor/D2

Demand functions: z;(p, I) = flf;%év foralli=1,2

Maximized utility: v(p,I) = m

(b) max{zsw122/ (21 + 2)|T1p1 + T2p2 + 23p3 < [,y > 0} =
max{ =t [2aps +y < I, 2; > 0}

That is Cobb-Douglas: x3(p,I) = ﬁ,y =1=

xi(p,I) = %%ﬂ, fori=1,2

Problem 4

(a) This is the definition of PE allocation:

max{aj In(a; + 1) + @z In(ag + x2)|z1 + y1 < w1y, 22 + Y2 < wa,

ag In(by +y1) + agIn(by + y2) > Us,z; > 0,y; > 0}

It means that given some indifference curve of the second guy we
search for a point on it, that gives the other guy maximum utility.
At that point the indifference curves should be tangent if it is in the
interior of the Edgeworth box.

3 I VAN

The definition simplifies to for the interior cases:

max{aj In(a; + w1 — y1) + s In(ag + wa — ya)|

arIn(by +y1) + azIn(bs + y2) > Uz, y; > 0}

Lagrangian:£ = a3 In(a; + w1 — y1) + @z In(as + wo — y2)+



Mag In(by 4+ y1) + a2 In(bs + y2) — Us)
FOC for interior: \ = —ftbi  — _watbs

a1t+wi—y1 az+w2—y2

y1(ag + wa + b1) + bi(ag + wa) = ya(ar + wi + ba) + ba(a1 + wy)

(b) For the case a; = b = 0 we get: y1ws = yowy
This is the diagonal of the Edgeworth box.

(c) The condition derived from FOC is a line.

(d) Redefining z; = b; +y; gives: —Hp— = 25—
z1(ag + wy +be) = Z2€a1 +wy +b1)

That means our Ebox is a subset of a bigger Ebox

in z; coordinates in which PE allocations are on the diagonal.

For a=(2;1) b=(2;1) w = (1;1) the picture looks like this:

3

(e) The example values are: a = (1;4) b= (41) w=(1;1).
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