
priceelastiotyofdemadcomnnoneeonom.iedefinition :

The percentage change in quantity demanded
divided by

the percentage change in price,
i- e-

e = %.io?fp---Eg?-;(%aeo--tsag--aoo)T

Formal definition : E = ¥ dog

what is the sign of e ?



The law of demand says that p 4
, qt i. e.

of

^\mond
awe .

dog < 0 1-
.

So
,
He price elasticity of demand is negative , Cao .

Why do we care about price elasticity of
demand ?

Q . too iwicl revenue change as we adjust price ?

Revenue = Piaf ,
R= p

- ofCP)

If price increases
. quantity

demanded decreases .

But its unclear if revenue will increase/decrease .



ChengeiRereme_

The increase/decrease of revenue depends on
the relative

change in p and q .

0¥ If pnao =
1. zp
( 20% increase)

ofnew =
0-99 of (

1% decrease)

Then
, Raw = Pneu

' free = 1.2Pa 0.9dg
= PIG

so
, revenue

increase

If Pnw = "Zp , ofnew
= 0.5g then

Rneo = (1.2×0.5) p . of

F- 7

So
, revenue decreases .



Revenue and price elasticity
what is the relationship between price

elasticity of demand

and revenue?
R =p . qcp) (

treat q
= qcps)

dd¥ = 1. qcp)
+ piddly C product

rule)

☒ = aoci -1¥ Fog)
= of ( I +e) ( definition of

e) .

Note that of is always positive .

So
,
the sign of 8% is

determined by Ite
,
i. e.
,
how large in obsolete value

e is relative to 1 .



h-reecasesofdi-E-3case1.IE/s1-÷ we say
the good is price elastic . / e=%D8_%DP

Here, 1010 Dql > 1% Dpl . So, a
1% increase in

price leads
to a greeter than 1% decrease in quantity demand

.

Management should decrease price
to increase

revenue

dd-F-q.ci-e)

Case2,
let <1 : we say the good is price inelastic .

there
,
1%1581 < 1% xp 1 . So

,
a 1% increase in price

leads to a less than 1% decrease in quantity demanded
.

Increase price to increase
revenue .



Case 3 , let
= 1 we say the good is price unit elastic

.

Here
,
1%Aql = 1% Dpl . So

,
a 1% change in price causes

a 1% decrease in quantity .

This is the optimal price to maximize
revenue ( R is

maximized when dd¥=qC1-14=0)
R ^ ftp.R-o For a linear demand:

•

of = -aptb, a,b >0

•¥¥J<or=p.q
a

TEENIE
>
p
=PC- apt b)

a

quadratic function .121--1



Example

suppose the demand
cave of 0Pads is given by g- 500

-top .

-

@ Compete e ( price elasticity of
demand) .

e. = ¥ .¥ = f- ✗ C-103
= ¥ = po←

500- top

E- %÷§9
⑧ what is the price

elasticity of demand when p=
$30 .

From 6) = El 30) = }÷⇒ =
- 3-2=-1--5

Since lets1
,

the good is price elastic
and

Opad should decrease price to
increase rename.



Exampkcontd.CIwhat is the percentage change in demand if the

p =
$30 and increase by 4-5% .

% D8

ei-P-qd-dpoa.to/sp-gp=-1--s---S%daf-- -1-5×9 -5% = -6-75%Hence % Dof

so
,
demand is decreased by 6- 75% .

⑨ How does the change in demand inform about the

change in price ?

decrease price
to increase revenue because

1875%1 S 14-5%1



Another example to compute.

f 'ca) is the rate of change of fort
x .

%¥g is the relative rate of change of f-

Not ftp.?--dd-elnCfcx) by chain rule

E = relative
rate of change of of

cost . p .

rH↳efpurt
= dap lnlqcps)

¥⇒
= ¥÷&"÷ = ±j¥=e.



Continuous compound interest .

É suppose you
hare $200 in a bank with on annual

interest rate of 100%
. too much money

will you

hone in the bank after 1- year if
the intent

is compounded.

@ Once a year :

sort $100 (1+1)--4200

⑤semionwdlgi.se#$ioo(1-1-z)C1-I)--$iooCi-I5~-$225
②

gg¥¥¥¥ÉE~ $271.46 .



Compoundinterst
d) Compound n times in a year : $ too(1-1,1)

"

If we take n→• : lion
100(I-1£)n

n-so

= 100 lim ( 1-1 In)
"
= lo -e
't

n-so
-

mm

This turns out to equate
II.71£ . .

= $271 -8 Euler's number
.

In this case we say the
interest was compounded

continuously .



compoundinl.ae#-
In general , the compound

interest formula is :
lion (1+5)^1 ert

A- =P ( I -1 ⇒
t

n-so

D= Principal (
inÉÉment)

r = annual rate of
interest .

n = It of compounding periods per year

t= tf of years .

1-= future value
at the end of t years .

As we take n →oo
.
A = Pert

This is called continuously compounding interest
.



Exampledthe present wake of $5000 to be relieved in

2 years if the money
can
be invested at 12%

annual interest rat compounded continuously
-

50¥ Gion A = 5000
,
r =
0.12 , t=

2

Find#
1- = Pert⇐ D= A- e-

rt

= 5000 e-
0^12*2

* 3932 -1£



popubtiongsoothpopnkt.ingrowth can be modeled as :

-pct)= Po ert

Pct is population after
Emet

Po is initial population
.

r is the rate of population growth
.

t is time

ESE In 1927
,
the population of the

world •as -2

billion . In 1974, the population was ~ 4 billion
.

Estimate the time 0ham the population reaches 6 billion .



E-☒ample soln

Let pct be population in C- years :

Then Pco) =P, =
2 (billion

) .

Hence pct> = 2 ért

Find n : when C- = 1974
- 1927=47 years .

PCU7) = 2érU7
= 4

⇒ eutr = a ⇒ r=ln¥=
Predict •Lan pct7=G

6 = 2e%¥ .
c-

⇒ 3. = elm Innit ⇒ t= 47- lnµ⇒ I 74 year .
So
, Model predicts population is6 in 2001 .

1999



Exponentidmodel

In general , exponential
model is of the form

.

-

y Ct
= C et

+
+D
,
C , K

are
constants .

D

y
'Ct =kcektcchai-nkd.ly'Ct) = kyct)

.




