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1 Breakeven Analysis

A breakeven point is the quantity firm produces and yields itself zero profit.
Before we analyze a breakeven, we need a profit function:

Π = Total Revenue − Total Cost

TC = TFC + a ·Q

TR = P ·Q

Given the above equations, what are exogeneous and endogeneous vari-
ables?

1.1 Static Equilibrium Analysis

Breakeven point is Q∗ such that
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Linear function

TR− TC = 0
TR = TC

Q∗ > 0 if p− a > 0︸ ︷︷ ︸
or p>a

(TFC always ≥ 0)

Example: Find breakeven quantity, given that

TFC = 2000
P = 5
a = 4

∵ Π = TR− TC = 0

What will happen if P <a ?
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1.2 Comparative Static Equilibrium Analysis

Example:

TFC = 2000
P = 5
a = 4

If P ′ = 6
∆P = P ′ − P

Find new breakeven quantity

Π = TR− TC = 0

Non-linear function

TR = PQ
P = α− βQ

∴ TR =
TC = TFC + aQ

Find breakeven quantity: TR = TC
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Note on solution of ax2 + bx+ c = 0

2 Individual and Market Demand

Example: Demand for good x depends on a variety of factors

Qd
x = f(Px, Py, Pz, Income,Taste, etc.)

Qd
a = 100− Pa + 2I − Pb + Pc
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2.1 Individual Demand

Qd = f(P ) = a− bP ; b > 0

2.2 Market Demand

Suppose that there are n number of potential buyers for goods x:

Qd
M = Qd

1 +Qd
2 +Qd

3 + · · ·+Qd
n

Example:

Consumer 1 Qd
1 = 50− 2P

Consumer 2 Qd
2 = 100− 4P

∴ Qd
M =

But, we normally plot a demand function as P = α+ βQd. So we need to
find the inverse version of this demand functions.

Qd
1 = 50− 2P ⇒

Qd
2 = 100− 4P ⇒

∴ Qd
M = 150− 6P ⇒
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Example: Suppose that

Qd
x = 100− Px + 2I − PB + PC

and I=25, PB = 1, and PC = 1, what is the inverse of this demand func-
tion?
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3 Individual and Market Supply

Similar to the demand function, the supply behaves as follows:

Qs
x = f(P ) i.e. Qs

x = c+ dPx

3.1 Individual Supply

Qs
x = f(P ) = c+ dP ; d > 0

3.2 Market Supply

Suppose that there are n number of firms producing goods x:

Qs
M = Qs

1 +Qs
2 +Qs

3 + · · ·+Qs
n

Example:
Qs

1 = −50 + 2P
Qs

2 = −50 + 2P
∴ Qs

M = −100 + 4P

We can also find an inverse of supply functions:

Qs
M = −100 + 4P → PM = 25 + 1

4QM

Qs
1 = −50 + 2P → P1 = 25 + 1

2Q1

Qs
2 =
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4 Partial Market Equilibrium

Equilibrium is the situation that is there is no tendency to change except
that there is an external force disturbing it. We will start off with a linear
model and then move to non linear after that.

Linear Model

Let’s consider a market equilibrium in goods x. Such goods are demanded
and supplied following the below equations:

Qd = a− bP
Qs = −c+ dP

What are the equilibrium price and quantity of good x?

Example: Suppose that the demand for goods x is Qd = 20 − 5P and its
supply is Qs = 5 +P . What are the equilibrium price P ∗ and quantity Q∗
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Non-linear Model

Consider a market equilibrium of goods x. Such goods are demanded and
supplied following the below equations:

Qd = a− bP 2

Qs = −c+ dP

What are the equilibrium price and quantity of good x?

Example: Suppose that the demand for good x is Qd = 4 − P 2 and its
supply is Qs = −1 + 4P . What are the equilibrium price P ∗ and quantity
Q∗
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5 Excise Tax and Market Equilibrium

An excise tax is a tax charged on a particular goods and services. There
are two types of it.

1. Specific tax - based on physical unit, in t $ per unit

P t = P + t

2. Ad-valorem tax - based on monetary value, in t %

P t = (1 + t)P

In this section, we are going to analyze the effect of tax on demand, supply
and its equilibrium price and quantity.

Normal Demand and Supply Model:

Suppose that a market demand and market supply follow:

Qd = a− bP d; b > 0
Qs = −c+ dP s; d > 0

We can solve for its equilibrium price and quantity:

P ∗ = a+c
b+d and Q∗ = ad−bc

b+d
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5.1 Tax on Producers

Given Qd = a − bP d and Qs = −c + dP s, suppose that the government
imposes an excise tax on producer. Each good sold will give lower revenue
for producer. What will happen to market equilibrium? How much tax
government received from consumer and producer?

First, we need to think how tax enters our equations.

P s =

Qd = a− bP d

Qs′ = −c+ dP s
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5.2 Tax on Consumers

With excise tax charged from consumers, each good bought by consumer
will be more expensive.

P d =

Qd′ = a− bP d

Qs = −c+ dP s
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How about ad-valorem tax?
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6 Elasticity Concept

6.1 Price Elasticity

Price elasticity tells us how sensitive a demand for goods is in response to
a change in its price. We write out its mathematical formula as:

εp =
%∆Q

%∆P
=

∆Q/Q

∆P/P
=

∆Q

∆P

P

Q

ε1 = ∆Q
∆P

P
Q

ε2 = ∆Q
∆P

P
Q

ε3 = ∆Q
∆P

P
Q

Elasticity is not always equal to slope

slope = ∆Y
∆X = Y2−Y1

X2−X1

Example : Y = 10 + 2x
∆Y
∆X = 2 → if x ↑ by 1 unit, Y↑ by 2 units.
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For demand function Qd = f(P ), consider the responsiveness of the change
of quantity demanded due to the change in price

Example: Px = 100 Qx = 10

Px = 110 Qx = 5

}
∆Qx

∆Px
= 5−10

110−100 = −5
10 = −1

2

Example: Py = 10000 Qy = 10

Py = 10010 Qy = 5

}
∆Qy

∆Py
= 5−10

10010−10000 = −5
10 = −1

2

Both goods have the same slope, so same responsiveness. But, look at it
closely→ there is only a slight increase (0.1%) in Py, halving the quantity,
but 10% for Px.

Slope is not enough to capture the sensitivity, percentage change is better.

Example:

εp = ∆Q
∆P

P
Q

εxp = %∆Qx

%∆Px

εyp =
%∆Qy

%∆Py

Product Y is more responsive to ∆ in price

Note that

| εp | > 1 elastic
< 1 inelastic
= 1 unitary
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6.2 Price Elasticity and Total Revenue

Recall that TR = P ×Q

| εp |> 1 → | %∆Q |>| %∆P |

P ↑ → Q ↓↓ → TR ↓ quantity dominates

| εp |< 1 → | %∆Q |<| %∆P |

P↑↑ → Q ↓ → TR ↑ price dominates

| εp |= 0 → %∆P leads to no %∆Q

“perfectly inelastic”

| εp |=∞ → %∆P leads to infinite %∆Q

“perfectly elastic”

Application with tax incidence

Those parties have less of price elasticity will bear more burden.

- Consumer bear all (εd = perfectly inelastic)

- Producer bear all (εd = perfectly elastic)
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6.3 Cross-Price Elasticity

ε = %∆Qx

%∆Py
= ∆Qx

∆Py

Py

Qx

{
> 0 X and Y are substitute

< 0 X and Y are compliment

6.4 Income Elasticity

εI = %∆Qx

%∆I = ∆Qx

∆I
I
Qx

{
> 0 normal goods

< 0 inferior goods

7 Simple Macroeconomics Model

Closed economy : C = C0 + cYD
YD = Y − T
T = T0

I = I0

G = G0

@Equilibrium Y = DAE
= C + I +G
= C0 + c(Y − T0) + I0 +G0

Y ∗ = 1
1−c(C0 − cT0 + I0 +G0)

∆Y

∆C
=

∆Y

∆I
=

∆Y

∆G
=

1

1− c
∆Y

∆T
=
−c

1− c

multiplier

Consider other cases:

1. income tax (T = tY )

2. induced investment (I = iY )

3. open economy (DAE = C + I +G+X −M)

Note that this analysis is only in goods market
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8 IS-LM Model

2 endogenous variables → Y national income and r interest rate

Output Market

Y = C + I +G
C = C0 + cYD , 0 < c < 1
I = I0 − jr , j > 0
G = G0

YD = Y

In equilibrium Y = C0 + cY + I0 − jr +G0

r∗IS =

Money Market

Md = L0 + l1Y − l2r , l1 > 0
M s = M0 , l2 > 0

In equilibrium L0 + l1Y − l2r = M0

r∗LM =

Endogeneous Variable → Y, r
Exogeneous Variable → C0, I0, G0, L0, M0 shifts

parameters → c, j, l1, l2 rotates
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Equilibrium in both markets :

r∗IS = r∗LM
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