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Microeconomics (I)

Ch4. Comparative Statics and Demand
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F igure45 :Price consumer curve
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not a Giffen good
X &Y are substitutes
From the demand curves.
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Figure46 : Demand curve that X&Y substitutes x* = % = PT,x"1!
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x* independent of income.

y*:Pﬁ_i—y => PRT,y' T &P T,y l&mT,y 1 Y is a normal good.
y x

Market demand = Sum of the individual demand



EX : Inverse demand function :  Demand curve
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F igure47 :Horizontal aggregation in Demand curve

12SPX :XAZO, XBZO, XC: )

IOSPxS].:} XAZO, XB=O, Xczz_%Px’

5<P <10 2X,=5--P, Xp=0, Xc=2—-=P, x= X, +Xc=7—2P,

1

0SP <5 X,=5-3P, Xg=2—2PB, Xc=2-2B, x==-F

3

1. Market demand "curve" is the "horizontal™ sum of the individual

demand curves.
2. Individual demand curves are downward sloping.

= market demand curve is downward sloping.



Downward sloping (usually)
slope represents quantity demanded depends on price.
price | , quantity demanded T
= sensitivity of the change of the quantity demanded with the change with
the change in price ( price of other good, income, ... other determinants)

Ax
X _
APx

Px

_ | percentage change in quantity demanded of X
- percentage change in price of X

Px

slope of the demand function

b _
Ex =

P depends on 2L p
&x depends on ——— , Px, x

determinants
1. property of the good X (necessity ?)
2. substitute availability
3. the proportion of the expenditure of X with respect to the income.

4. time frame.

e? =1 unitelastic
e? > 1 elastic
e? <1 inelastic.
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Figure48 : Elasticity concept (change in X response to P)

Px2
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Xp—Xx1 P, . F
&y = [;2—= =3 (point elasticity of demand)
X2 x1 1
» o Px1+Pxz o Px1+Pxa Xomxn Pt 4P
— 274 2 27X1 2 27X1 x1TErx . .
el = o p T P xl:xz Py Pei xitn (arc elasticity of demand)
Ax
D - Ax>0 = P X T
E, = | 55+
X APx
o AP, <0 = P X |

P, changes = Total%‘x)[(t)enditure of X doesn't change if £ =1
P,lT= xTland & >1
= expenditureof X T!
P,lT= xTland &£ <1
= expenditure offized T
e, = P x X (P Py, ,m) .....)

dey _ dPyx _ Pydx + X dPy

dP,  dPy dPy dP,
dx
= P,— +X
AP,
dx Py
= ——=4 1
( dPy x )
=x(1-¢&))
dey dPy x

— < - p -
. = ar. 0 if & >1 elastic



dey _ dPxyx

>0 if £ <1 inelastic.

dP,  dPy
% __ dPxx _ . P _ - H
. = ar. 0 if g =1 unitelastic

1.Horizontal demand curve

eP—oo at all points on the demand curve.
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F igure49 :Perfect elastic Demand
2.Vertical demand curve

FEFAR AR S ex S A EEY)

el =

E
2T

X
0 b0

F igure50 :perfect inelastic Demand



3.Linear demand curve
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F igure51:Elasticity of linear Demand curve
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= &£ =1 ifdc=da
i.e. d is exactly the middle point of the demand curve.
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Figure52 :Elasicity of linear demand curve
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Figure53 : Price elasticity at demand
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Py1X1 = PoX,

PyX = constant = —e
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F igure54 :Demand curve
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e? =& some constant at all points on a demand curve.
X
P _ |dlnx _ |dlner_5 _ |d(lne—£lan)
X dinp, dinP, d(InPy)
—&dinP
== = |—e =€
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F igure55 :use engel curve to demostrate income elasticity
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F igure56 :use engel curve to demostrate income elasticity

' <0 =>inferioigood mft,x*|
0 < e <1 =>necessity
efr>1 =>luxury

— X _ Mx Py
X= X(PX, Py, m) gxy = —é = E;
P

6XP_y

— = —
APy—0 &y o, x

&xy > 0 =>X &Y are substitutes.
gxy < 0 =>X &Y are complements.



Px+ Py =m

€x

e
ex+te,=m => ;+Ey=1

share of expenditure Sx + Sy =1

Pax dy _ dm

X om Yom om

PyX dx m Pyy 0 m e

DA ox m, Y 9y m_ & m yg;nzl
m om x m odm y m

Sxex'+Syeft =1
&' < 0 inferior good => &' > 0
furthermore £ > 1 =>Y is luxury.
0 < &g <1 necessity => &' > 1 =>Y is luxury.

Def :
f(x, y) is homogeneous od degree k in X and Y
if f(tx, ty) = t“f(x,y) forallt>0

n variable, o<m<n
Def : f(Xq, X2, ..., Xn) IS homogeneous of degree Kk in X1, X2, ..., Xm
if f(txa, tXo, ..., Xmy Xm+1, ooy Xn) = tkf(xl, X2, veey Xn)
forallt>0

Example 1:
XY
u(x, y) = min{z,>}
.t ty, _ . Xy
u(tx, ty) = mln{?,?} =t mm{;,;}
=tu(x,y)
k=1=>u(xy)= min{g,g} is homogeneous of degree 1 in X and Y

Example 2:

# of boxes of Coke

U(X' y) = 24x + 6y # of six—pack Coke

u(tx, ty) = 24tx + 6ty = t(24x + 6y)

=tu(x,y)
k=1=>u(x,y) = 24x + 6y is homogeneous of degree 1 in X and Y.



Example 3: Cobb-Douglas utility function
0.2,,04

ux, y) =x-y
u(tx, ty) = (tx)>%(ty)* = t26x°%0*
=" u(x, y)
X2y is homogeneous of degree 0.6 inX and Y.

Example 4: u(x, y) = x*° +y
u(tx, ty) = (x)°° + ty
=0 (0%+0%) sats )
can’t be arranged in t“(x°° + y) form

=>u(x, y ) = x** + y isn’t a homogeneous fct.

Example 5: Demand function
x* = x(Py, Py, m) X(tPy, tPy, tm) =2 t“ x(P,, Py, m)
y* = y(Py Py, m) = y(tPy, tPy, tm) =2 t“ y(Py, Py, m)
Are demand function homogeneous?
If yes, in which rariables?
(1) max,, u(x,y)
st Bbx+B,y=m

Muy, _ Px
FOC=> MRS, (= Muy) =5
Px+Py=m
=> x* = X(Px, Py, m)
y* =y(Px, Py, m)
(2) max,, u(x,y)
st. tPex +th,y =tm
Muy, _ Py
FOC=> MRS, (= Muy) =5

tPhex+th,y=tm => Px+ B y=m

= X* =| X(tPy, tPy, tm) = | X(Px, Py, m)
y* 3 y(tPy, tPy, tm) = | Y(Px, Py, m)
solved In (2) solved in (1)
t“=1=>k=0

= Demand function x(Pyx, Py, m), y(Px, Py, m) are homogeneous of degree 0 in Py, Py
and m. Money illusion &#4]5



suppose f(x, y) is homogeneous of degree k in X and Y
f(tx, ty) = t“f(x, y) for all t>0

df (txty) _ dt*f(xy)
at dt

dt —
o+ £ 52 = kT f (x, y)
foX +ny = ktk_lf(xly)
Lett=1, f,X+f,Y =kf(x,y) EulerTeorem Equation

X* = X(Pyx, Py, m) are homogeneous of degree k
y* = y(PX1 Py, m) in Px, Py and m

2 Pt P+6—x m—kx=0
P, om x

dx P ox P 0x
x#0, - —x+ 24—
oPy, 'y am

=13

=0

—S + Sxy + & =
Ax
Ax Py

APx | ™ APy, x

Px




