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Preference Relationship

We want to map to the same axis as we represented the budget
constraint, and the budget set.

Two basket of goods ⇒ (x1, x2) and (y1, y2) ⇒ Which one of these
distributions is preferred?

Put them in a preference relation? What characteristics must this
preference relation have?

(x1, x2) < (y1, y2)

(x1, x2) is subjectively valued as high as (y1, y2)

(x1, x2) < (y1, y2)

(x1, x2) is subjectively valued as high as (y1, y2)

In the (x1, x2) ∼ (y1, y2) is the main preference relation.
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Preference Relationship-Main Characteristics

Completeness is the main characteristic we have discussed.

Reflexivity is the second important characteristic.

The general form of this equation is (x1, x2) < (x1, x2)

Which guarantees that a bundle is preferred to itself ⇒ Mostly
redundant!

Transivity is the the third important characteristic.

Which is associated with: (x1, x2) < (y1, y2)

(y1, y2) < (z1, z2)

In this case (x1, x2) < (z1, z2)

What does this relationship ensure? What happens when this
assumption is violated?
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Transivity Violations
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Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.

What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Preference Curve General Characteristics-Monotonicity &
Convexity

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that the bundles are at least as large in both
dimensions for Y such that:

x1 ≤ y1 and x2 ≤ y2 and X 6= Y

Then monotonocity assumes that (y1, y2) � (x1, x2)

”More is always better” is the general formula for this assumption.

Moving in the northeasterly direction away from origin(as long as we
are talking about goods) is preferred by individuals.

This guarantees that MRS is (-) because if it is positive person
would not stay on the same utility function.

This assumption allows us to define/construct a preferred set from
the indifference curve.
What happens when this assumption is violated?

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Monotononicity Assumption
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Non-Satiation Violations
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The Visual Example of Local-Satiation
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Characteristics of Indifference Curve
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Convexity-Explained Economically and Mathematically

Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that we take the arithmetic mean of these bundles
which will be equal to a new bundle Z:

(t × x1 + (1− t)× y1, t × x2 + (1− t)× y2)

Convexity assumes that X ∼ Y � Z

Strict convexity assumes that X ∼ Y ≺ Z

Economically more balanced bundles is preferred by individuals.

Is this always true? What cases do we know that violate this
assumption?

What is the consequences of violating this assumption for how the
indifference curve represents?

What happens to the slope of the indifference curve if this condition
is obeyed? What are we assumming about the preferred set?
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Let us assume that there are two bundles X and Y.

X = (x1, x2) and Y = (y1, y2) in this two dimensional universe.

Let us assume that we take the arithmetic mean of these bundles
which will be equal to a new bundle Z:

(t × x1 + (1− t)× y1, t × x2 + (1− t)× y2)

Convexity assumes that X ∼ Y � Z

Strict convexity assumes that X ∼ Y ≺ Z

Economically more balanced bundles is preferred by individuals.

Is this always true? What cases do we know that violate this
assumption?

What is the consequences of violating this assumption for how the
indifference curve represents?

What happens to the slope of the indifference curve if this condition
is obeyed? What are we assumming about the preferred set?
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Indifference Curves-How Do We Construct Them and Rank
Them?

Completeness and transivity allows us to construct infinite
indifference curves connecting all the points with a ∼ relationship.

Monotonicity allows us to rank these indifference curves from the
smallest(closest to origin)
To the highest at (∞,∞)

Ordinally rank and value them—-Individually values not important
only rank.

The ordinal rank is equal to subjective u−

Which u= level does the person want to reach?

Which u− level can the person reach?

Limited by the persons‘ resources ⇒ Budget Constraint!

What is the highest u= person that the person can reach?⇒ No
Room for improvement!
There must be no intersection between the budget set and the
strictly preferred set of the individual.

What Is This Condition Called? ⇒ Tangency
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Indifference Curves-Exceptional Cases

Perfect Substitutes-What Does the Formula Look Like?

Does It Obey the Rules of Monotonicity? Does it Obey Convexity?
What Is the Consequence?

Perfect Complements. What Does the Formula Look Like?

Does It Obey The Rules of Monotonicity? Does It Obey Convexity?
What Is the Consequence?

Bads-What Does the Formula Look Like?-What Does The Graph
Look Like?

Does It Obey the Rules of Monotonicity? Does it Obey Convexity?
What Is the Consequence?

Neutrals-What Does the Formula Look Like? What Does the Graph
Look Like?

Does It Obey the Rules of Monotonicity? Does it Obey Convexity?
What Is the Consequence?

Satiated Preferences.- How Do We Represent It?

Discrete Goods.-How Do We Represent It
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Discrete Good Argument
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Ranking Bundles
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Characteristics of Indifference Curve
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MRS Formula and Graphic Representation
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Indifference Curve for Perfect Substitutes
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Indifference Curve for Perfect Complements
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Indifference Curve/General Cobb Douglas
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Indifference Curve with Bads
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What Does MRS Represent?
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Revealed Preference With One Set of Price
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Revealed Preference With Two Set of Prices
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Revealed Preference Curves
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Convex and Concavity Relationship
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Optimization-MRS and Tangency

Tangency means the slope of the two curves(the target function and
the seperating hyperplane) are going to be equal at x1∗, x2∗

What Does It Mathematically Mean ⇒ MRS=Opprtunity Cost of
Market Exchange

What Does It Economically Mean?

That the Subjective Values of Individuals Equal to Objective Values
in the Consumption Side.

Why Is This Important?
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Representation of the Basic Optimal Choice
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Ordinal Utility-What Would Cardinality Look Like?
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Utility Curves With Different Values
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Different Utility Functions-Formulas and Meaning.

The general formula for Cobb-Douglas Utility Functions Is:

U = xc1 × xd2

The c represents the weight of the good on the x axis, and d
represents the weight of the good on the y axis.

How does the indifference curves change as the crucial parameters c,
and d changes?

The general formula for Quasi-Linear Utility Functions Is:

U(x1, x2) = V (x1) + x2

Where generally x2 represents a collectivized consumption bundle.

How Does These Indifference Curves Look? Why?
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Cobb Douglas Utility Curves With Different
Parameterizations

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Indifference Curves=Quasi Linear Preferences
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Optimization-Quote

‘We Are All In the Gutter But Some of Us Are Looking At the Stars‘
Oscar Wilde.

The Gutter ⇒ Budget Constraint!

The Stars ⇒ The Preferred Set!

We Are Trying to Get As Close As Possible to The Preferred Set
While Lying On Our Budget Set(Plus Boundary)

How Do We Move In The Direction of the Stars?
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Importance and Definition of Monotonicity
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Interior Points of A Budget Set

If we are at a point on the interior point of a budget set what does
this mean mathematically?

This means that for the bundle: (x1, x2)

p1 × x1 + p2 × x2 < m where m is the income endowment.

If we construct a neighbour of our original bundle such that:

(x1 + ε, x2)

We can always make ε small enough such that:

p1 × (x1 + ε) + p2 × x2 ≤ m

In the affordability set!

We know that this new bundle will be in the preferred set of the
initial bundle.

How?

Why Does That Violate Optimality?
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Budget Set and Preferred Set-Starting Point of
Optimization
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MRS and Subjective Trade

Suppose an individual is on indifference curve u∗̇ with the bundle
(x1, x2)

MRS represents the subjective trade E with the following
characteristics
E = (∂x1,−∂x2)

What is the characteristic of E.

It keeps us on the same indifference curve.

So the person would only stay put if the new bundle after E obeys
the condition:

U(x1 + ∂x1, x2 − ∂x2) = u∗̇
What trade does the market give you.

The market gives you the trade − p1

p2

Which is the better trade?

What Do You Have To Do To Move In The Direction of the Better
Trade? Which Curve Should You Be Moving On?
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MRS with Optimization
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Optimization with Complements
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Optimization with Discrete Goods
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MRS as a Subjective Trade Rate
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Concavity with Optimization
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Smoothness and Optimal Points

On an typical indifference curve between which values does the
MRS move?

MRS will move between [−∞, 0]

Which values does the −p1

p2
take

If they are both goods the values of this will be between:

[−∞, 0]

How will the MRS be moving from its extreme values:

If it is a smooth curve,it will be continously changing.

Values of MRS will continously follow one another.

In that case at least in one (x1∗, x2∗)

MRS = −p1

p2

How Is This Assumption Violated?

Non-Smooth Curves- or Lines With Constant Slope.
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Convex and Concavity Relationship
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The Consequences of Smoothness
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”Is This Curve Smooth?”
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Non-Convex Preferences:Where Does It Leave Us?
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Conditions for Optimality
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How Do You Solve The Problem of Optimization for
Substitutes
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How Do You Solve the Problem of Optimization for
Complements
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Convexity vs. Non-Convexity
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Optimum Point in the Exteriority
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Interior Solution
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Exterior Solution

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Duality Theory

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Expenditure Optimization vs Utility Maximization

In one case ⇒ the lowest expenditure with the indifference curve
given.

In another case ⇒ highest utility function with the budget constraint
information given.
The two ways of looking at the same story is called the duality
theory.
How do we show the approaches come to the same point?
We construct the L
From the perspective of utility maximization:
L = f (x)−

∑
λjgj(x)

Where f (x) represents the target function
And

∑
gj is the collection of all the constraint functions.

What is the f (x) function that we maximize in the optimal
consumption question?
What is the

∑
gj function that we use to constrain the optimal

consumption question?
Is Every Constraint Binding? If it is not what do we assume about
the values of λj ?
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Expenditure Optimization vs Utility Maximization

What we assume about λj ≥ 0

Because λ is calculated as the premium for violating or forcing
constraints.

What will differentiate binding and non-binding constraints?

Binding constraints ⇒ λi > 0

Non-binding constraints ⇒ λi = 0

Another equation that must hold is:

λi × xi = 0

This condition checks/differentiates for interior and corner solutions.

The condition that is critical especially is λi that is associated with
budget constraint.

Monotonicity ⇒ λi > 0 for the budget constraint. In a two
dimensional universe:

If λi > 0 for good 1, then X2 = m
p2

If λi > 0 for good 2, then X1 = m
p1
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Income Offer-How Do We Construct It?
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Price Offer Curve-How Do We Construct It?
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Income Offer & Engel Curve=How Do We Differentiate It?
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Engel Curve= How Does the Quasilinear Preferences Look
Like?
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Income Offer Curve-How Do We Construct Them?
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Price Offer For An Ordinary Good
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Price Offer For A Giffen Good
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Price Offer For A Cobb-Douglas Good Tuple
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Price Offer For Complements-Mathematical
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Price Offer For Substitutes=Mathemetical
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Income Offer Curve-How Do We Construct Them?
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Original Situation-Without Any Tax
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Initial Effect=Tax on Good X
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Two Different Kinds of Tax Compared-Graphical

Ilhan Can Ozen The Preference Relationship, Indifference Curve & Utility



Two Different Kinds of Tax Compared-In Terms Of Utility
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Two Different Kinds of Tax Compared-Numeric Example
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Utility Maximization-Numeric Example
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How Do You Identify Cobb Douglas Utility Functions?
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What Creates A Corner Solution?
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Which Tax Scheme Would You Prefer and Why?
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Difference Between Directly and Indirectly Preferred
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Inconsistent Choices to S.A.R.P.
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Consistent Choices to S.A.R.P.
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Checking for W.A.R.P.
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Checking for S.A.R.P.
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