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A = U+ ALCM-R Y =Py

Marshallian (ordinary) demand

n;e;{x U(x,y) — U \{l‘a-

s.t.  Px+PBY=M DBES.

Using the LaGrange method, the three FOCs (Lx =L,=1L; = O) yield us the following

two equations.

!

(i) From L, = 0, we would know that: ang +PRY = M

.. , MU, Py
(ii) From L, = L,, = 0, we would obtain that =
MUy Py
v
d

1|Page




Example U(x,y) = x%y? ~—> C°I°L DOV&

M |
x*=x*(Px,Py,M)— = B 2% L -f‘)<

+.b

Mmcvé-/

_‘e‘!. &

| ]
y*zy*(Px’Py’M):af—bPMy g_i:-,- s O
X Y ' t
)' — \ 5 l'ﬂ-v
Property of x™ and y”* 51:,; aﬂg > o ' oupridud;

(p1) Downward sloping in its own price (law of demand: true if U is strictly increasing)
(p2) No cross price effect. (Be careful!. only this specific example of utility function)
N e s o s A e )

(p3) Increasing in income, i.e. normal goods (again!, true under this specific example)

(p4) Homogeneity of degree ZERO in Py, B, M. (Always true.) )c'} by

a.}?rice ratio remains the same, so (ii) holds under new prices '
b. Everything double up, budget set doesn’t change, i.e. no money illusion.

£8 (M | .t
vy » @B)xtQR)y - EM




The indirect utility function

ntimal value function: f*(c), i.e. plugging the value of constrained optimizer |
into the objective function. ?.F‘ 2

% -

- Indirect utility functlon is the maxnmlzed (optimized) level of utility (under the

utility maximization problem) M'htn"a-
C Tncome IV
v=U"y") = v(P, By, M) sl )‘

oM

The Lamda as the marginal utility of income:
B mmaammmsma

Having relaxed the constraint value imposed by the level of income (M),
our maximized level of utility would be increasing by A™.

v (P, Py, M)
oM

MU, (x*,y")
P,

=1 =2(P,P, M) =

By the assumption that U is strictly increasing

This is to capture the idea of “the more, the better”.
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¢=9v C Vf -
ur example: WX ¢ h X -5 ( ) —
0 pl ¥4 U‘ A+l P ot Py )

a a b a - = 0\"5
v=[a+bPﬂx] [af—bpﬂy] =[a+b—é:] [aibpix] = N
K ———
_ K
6V(Px:Py’M)= KCO\,FE) Mawb | = 1*

oM

One thing that you have to do is to check the second order condition.

- I will skip this. But, it’s by default that you need to check the SOC and confirm
the solution that you obtain from the FOCs.

70
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Hicksian demand (compensated demand)

Taking the level of (target) utility as given, we search for the bundle of consumption that
minimizes the expenditure.

= B X+P,:
Mathematically speaking, the problem is to solve: CL ‘-,‘.—"-'PJ_:'3
+ A E_&““CXMSJ

v v
min Pyx + P,Y

® s.t. U(x,y)=1u whetéﬁ is a given level of utility

de® O =A MUy =0 " P%“%'MU\,’:Q k, L = W V“i‘g

Using the LaGrange method, the three FOCs (L, = Ly, = L, = 0) yield us the following Ao ‘ﬁ: ¢
O

two equations.

(i) From L, = 0, we would know thati U(x,y) = u
@ From L, = L, = 0, we would obtain that




Example: U(x,y) = x%y

Property:
(p1): Compensated demand curve is decreasing in own price.

(p2): Homogeneity of degree zero in “prices”
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The expenditure function

- The analogue version of the indirect utility function in the UMP problem.
minimi'ﬁd"
- ®MExpenditure function is the minimized level of expenditure for attaining the
targeted level of utility.

a

b
a+b bP a+b
x) +Pu(ap)

U Y e +eo- ..G%Ta-n% gg,penoﬂw-e. o9l

E
|- Q.Pv) Taz
@<= T u, © Px/ |

a
+ Pé[a(é& T a+b

SIS
’*c:|‘<“c:

e(Py, P, u) = Bx™ + By” = Pxﬁ(

eomn  gEn Sy
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CONSUMPTION-LEISURE problem

Household consumes, but consumption depends on two sources of income.
e.g. Earning income v.s. endowed income.

Earning income is derived from work.
Lo

People love recreation, and hates working. But, after all, they have to work.
[t g s e e O e

Consumption-leisure model explains the decision problem that represents the trade-off
between consumption and leisure (opposite of work)

(i) consuming more and making more money from work.
| SRR

(ii) consuming less and do nothing for your work.

8|Pa




Mathematical formulation:

objek b £
@) cPsut ; LT'@U-?

scohisumption (in units of gods)

L is leisure (in hours)

w is the wage per hour.

Wd'«\d& e 24-L

X is the endowed income.
24wW-WL t X
BUdget set PC + wl = 24 +x e ——————

Bvxd?* m*’

rbl-. i,

U(C L) + A[ZéLw + — wl

arange function
FOC. L., =L; =L;=0 Corsbwnind L C )
vl gc

/ TdL‘Q«n-Mé_ow = —T;""-QJ

4 Covs '~1°'|'\4~ Fevdy .
s.t.@: w4 —-L1L)+x (Suppose a daily problem) W omi. .

eﬁ?‘m tV‘COlnn. = W - Wu'ftg HOV‘JH
| - w (Zq"‘L)




From L; = 0,

(i) PC +wL = 24w + x

From L. = L; = 0, we obtain that

(i) Us(C,L) = AP
(ii)) U,(C,L) = Aw

Using (ii) and (iii), we yield that :

UL(C,L) _ w

U.(C,L) P
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Rearranging terms:
U fC.L) = % U.(C,L)
Trade-off between Leisure and Consumption

What is the cost an hour reduction in the leisure?

What is the benefit from a reduction in the leisure by an hour?

Earning more income by w

Each additional income can be used to purchase the consumption goods by %.

Each unit of additional intake consumption goods yields us U,.(C, L)

%UC(C, L) is the marginal benefit that arises from one more hour of working.
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Example (Fall 2015, Final)

Joe’s utility function depends on consumption and leisure, and it is given by:
U(c,l) = 8vc + 1,

where ¢ is consumption / is leisure. Each day Joe works » hours and spends the rest of the time on leisure; that is,
[ +n = 24. Suppose further that Joe’s total income is the sum of a fixed non-wage income (Y,) and a wage

income (Y;). The wage income (V;) is equal to wn, where w is the hourly wage rate. If Joe spends all of his
income on the consumption, his budget constraint becomes:

pc=Yy,+wn=Y, +w(24 - 1),
which can also be written as:
peCc+wl =Y, + 24w.

3.1. (10 points) Use Lagrange method to derive the optimal values of ¢* and [* in terms of the parameters p,
w, and Y,. State the condition under which the consumer demands some leisure (i.e., [* > 0).

3.2. (5 points) Based on your answer in (3.1), derive the impact of an increase in the hourly wage (w) on the
demand for leisure (I*). Interpret its economic meaning.

3.3. (10 points) Suppose now that the hourly wage rate (w) is $24, the price of consumption (p,) is $12, and
the fixed non-wage income (Y) is 384. Use Lagrange method to determine the levels of ¢* and [ that maximizes
Joe’s utility subject to the budget constraint, and determine the level of constrained maximum utility.

3.4. (5 points) Verify your answers in (3.3) by using the second-order sufficient condition.
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Suppose that the financial market exists, with (v, y:4+1) as the level of income in the

two perlods and 7 is the interest rate. [ \
éo\jvs \Nemﬂ- how mvtle fodoy tomewou
bpu cﬂa&‘-

th (Can B, have a negative value?) <]

Ha comsu wr ‘Nf\

)

Consolidating the two constraints, we yield that

(A+7r)ce+cep1 = A +7)Ye + Yy

Rearranging term:

el
(aﬂ\lﬂ,w‘, l

Resource constraints in t%:ms of the present value adjustment.
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| 1
A MODEL OF INTERTEMPORAL CONSUMPTION Conswroer mog .\i-lwhb Phl.lem

o omax WMWY <y,
XY @ ke

The problem of allocating your resource for consumption in two periods P,g X+ Pg‘f’M

T

- Today v.s. Future

ek s O Con;um?*‘fon -RY '}oho

- Yongv.s.Old —) wwki.‘ ntermnl
l?wwki'ﬁ ;,M"k"'j‘ clzﬁlb
People have a preference relationship defined over the bundle/level of consumption in
two periods, U(c¢, Cr41) oy W is ConCeaye

/ s m——EE

Cowrert bt Lo Omooling
et Cove¥

People might have different level of income over time. COY\SMhP"b

- High when young, low when hold.. or vice versa. MuRve

How the resource can be allocated (over time) depends on institutional structure of
A/
market economy, i.e. whether the financial market exists? vehicls

,,39'4:”*‘0§£~
- Financial market. Allowing for savings and borrowings. Cgusw-‘m

DAL g -km.
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Example: U = In(c,) + BIn(cry,) = Time  additive P*QG-“WVIUL

f = time discount factor. (today is better than tomorrow.) ®) < P < |
o v N T 2
e cicdie u\'\'i‘\ﬂ-»nf NS MU, ) HY'\
c: . C:-y | MUy
___._-—-—-'—"
Set up LaGuyd’ MUe = B MUey
T - Cesl
el _ G- j
do= heg s Fl"c"*‘ A T

| K% C"L - 2 MW q@&W’i‘Ccmv\Pﬂ\ = A
J 2 C, -
tl: E- - A =0H B ma €} fuhne cosmphe = A

Cit) Y 1tr
127 > TaterBrpeet Budsek @nchalnt o

= O




What happen to the current consumption and saving/borrowing if interest rate
increases?
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