


Forgotten Note

✗ ( lambda ) refers to

" shadow price
"

or

"

Lagrange Multiplier
"



Forgotten Note

Example From UMP
,

L = ucx ,y ) + ✗ (¥¥¥¥
Note that I

2 constraint
= ✗

Thus
,

X tells what happens to the

objective function when there is a

small change in constraint
.



UMP

1) Find Marshall ran Demand

Max U Cx
, y ) s -1

. Rex 1- Py 7 = I
✗ , y

L = Vlx ,y ) - X ( Pxx 1- PYY - I)

Foes : 2¥ = 0 ; mix - XPX =o

A = Mt
px
- ①

¥
= 0 ; muy

- Apy =o

a = MI ②
Py

2¥ = 0 3 Pxx + Py Y = I ③

From ① & ② ; mp¥
=

Mp¥ ④

Suppose U = ✗ y , so MUX = Y and muy = ✗
.

④ becomes ¥ = ¥ or R
,
Y = Pxx ⑤

From ③ & ⑤ ; PXX + Pxx = I

2.☒ ✗ = I

✗Tpx , Py , 2) = £p×
, } Marshall insimilarly

, y*( Px , Py , 2) = Demand
Jpy

Note : 3¥ < o → ordinary good
( obeys law of demand )

2¥ > 0 → normal good



2) Find Indirect Utility Function

V( Px ,Py ,
I ) = V15

, y* )
u =

xy
We already have { XTpx,Py , 2) = 2¥

,

y*( Px , Py , 2) = ¥
,

Thus
, V(P×,Py , I ) = Eh ✗ yet

=
I

2¥
✗ Épy

✓ ( Px ,Py , I ) = I 22

-4¥
} indirect ufunction

note : 2¥ , ¥
,

< 0

Higher Px
, Py → Lower V

( lower maximum vi. lily that consumer can achieve )

2V > 0
2-2

Higher I → Higher V

( richer → higher maximum utility )



3) Verify Roy 's Identity
g,

Roy 's Identity : ✗
*
= - ÷y×

Recall V(P×,Py , I ) = I 22

-4¥
= f- 2%-1%-1

¥
,

=
-§ ÉR→pj1

2¥ = Ezri'pj
'

-§EP×→pj1I
2P✗ = -

-

2 v

ai I 3- Riri
'

IRISH
I
2P✗

-

• ✓

= ✗
IFPI

'

#
at

I
=

zp_×
= Ñ( Px ,Py , 2)
-

Marshall ran Demand



F-MP
1) Find Hichsian Demand

min Pxxtpyy s -t. UH
, y ) = J

✗ , y

L = Px ✗ + Pyy - d( vlx
, y ) - J )

Foes : ¥ = 0 ; Px - dmbx = 0

✗ = _P¥ ①

¥
= 0 ; Py - imuy

= 0

a = If
,

②

2¥ = 0 ; v4,y ) = J ③

From ① & ② ; Mp¥
=

Mp¥ ④

Suppose U = ✗ y , so MUX = Y and muy = ✗
.

③ becomes ✗y = J ⑤
④ becomes ¥ = ¥ or y

= ✗ P¥ ⑥

From ⑤ &⑥ ; ✗21¥ = J

I * ( Px , Py , J ) = P¥
Similarly

, y^*(p×,py,J , = µ- ppg }
" "ks "" "

Demand



I * ( Px , Py , J ) = P¥
Note : 2£ Hicksian

Ip,
< ° '

substitution effect

i. e. price changes
, holding U constant

¥5 > 0 > Pym → xp

1¥ > o
i. e. to increase U

,
more ✗ must be consumed



2) Find Expenditure Function
F- ( Px , Py , J) = p×X^* + pyÑ&

We

already { ☒
*

(B) Py , J ) = P¥ = (o )±py±pj£
have

Ñ*lP✗ , Py , J ) = ✓ Jppxy
= (E)±pÉpy¥

Thus
,
F- = P×(J)±py±p×¥ + py ( J )±p¥py¥

= (J )±py±p¥ + ( J )±p×±py±

F- (Px,Py,J ) = z JF expenditure
function

mole : JEF > 0
i. e. higher u requires more expenditure
LE
⇒

I
¥ > 0

JPY

i. e. higher price requires more expenditure

3) Verity Shephard 's Lemma

Shephard 's Lemma : 4T¥ = ☒ *

Try this at home


