
UNIT 1: Preferences and Utility
FOUNDATIONS OF MICROECONOMIC ANALYSIS :
BUNDLES AND NOTATION: In microeconomic analysis, economists think of the choices
consumers have to purchase as bundles . These bundles can be represented using mathematical1

variable notation, where each bundle is represented by a variable. These bundles exist in wider
sets , of which are denoted by capitalized variables. In microeconomic analysis, it is common to2

see the notation:

This notation conveys that x and y are bundles that belong to set X. In words, this is to say that x
and y are combinations of different quantities of the same good(s) and are both options for a
customer to choose from in the list of options X. Sometimes x and y will be said to be elements
of set X.

Sets are said to be “unordered” as there exists no order that organizes the elements of them.
However, bundles are ordered (vectors) when they contain more than one type of good. If we
continue with the notation given above, assume x, y, and z are different bundles in set X. The set
X is said to be unordered because it does not matter what order the bundles are specified, as they
all provide the same information. If one wanted to represent that x, y, and z all belong to set X, it
could be done in any of the following ways:

The amount of goods contained in a bundle is represented in vectorial form. If bundles x, y, and z
all contain three goods, the notation to represent this is:
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Where each vector component represents the quantity of a given good. The first element of each
bundle represents the quantity of the same good, as do the second, third, and so forth, meaning
that the sequence of the numbers matters. As such, the bundles and b =𝑎 =  (𝑥
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2 A set is an unordered collection of elements.
1 A bundle is a group of particular goods.
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are not the same bundle, as they indicate different quantities of goods, with of the(𝑥
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first good in bundle a and of the second good in bundle b.𝑥
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ASSUMPTIONS AND EFFICIENCY: The first portion of this course will focus on
microeconomic analysis in an efficient market. As per the first fundamental theorem of
welfare economics , a market is efficient under the following conditions:3

1. Rationality: All market participants must be rational, meaning they “behave in
accordance to preferences that are complete and transitive.”

2. Perfect competition: A large number of buyers must sell a homogenous good to a large
number of sellers, thereby preventing the accumulation of market power .4

3. Market completeness: There must be no market externalities , positive or negative.5

4. Symmetric information: Everybody in the market has access to the same (correct)
information .6

If these conditions are met, then a market is deemed to be efficient, or having achieved pareto
efficiency , .7 8

A preference relation is said to be rational if it fulfills two criteria: completeness and9

transitivity. Completeness is if, between any two bundles, a consumer is able to express a10

preference for either, or if the consumer is indifferent. Put notationally, if bundles x and y are
contained within set X, a preference relation between x and y is complete if and only if the
consumer expresses one of the following:

● Alternative x is preferred to y
● Alternative y is preferred to x
● Indifference between x and y

If the preference relation between any x and y in set X can be classified into the above three
options, then a preference relation is said to be complete.

Transitivity, the second criterion for rationality, refers to preference relations following a
hierarchy. In other words, preferences should not “cycle.” Put notationally, if:

10 Completeness in preference relations refers to the capacity for a consumer to express a preference for one of any
two bundles in a set, or express indifference.

9 A preference relation is the dynamic by which a consumer expresses preference between a set of bundles.

8 NOTE: Consumer surplus is not a good measurement of consumer standing in an economy. This is a simplified
teaching in economics fundamentals classes.

7 The technical definition of pareto efficiency is an allocation of goods where it is impossible to make somebody
better off without harming anybody else.

6 EXAMPLE: Asymmetric information causes market failures. Examples of this include doctors overprescribing
medicine or treatment to patients who do not need it. The patients are often unaware of what they need or what is
best for them, giving the doctor more information.

5 Market externalities can be corrected through market-making, which are systems by which people are charged for
their negative externalities and compensated for their positive externalities.

4 There exist no practical examples of a perfectly competitive market. As a result, when conducting microeconomic
analysis in the real world, this criterion should not be evaluated if a market is perfectly competitive, but how
perfectly competitive it is.

3 The first fundamental theorem of welfare economics is the microeconomic theorem that establishes the
conditions for an efficient market.
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● x, y, and z belong to set X; and
● x is preferred to y; and
● y is preferred to z; then
● x is preferred to z

This is transitive because there exists a preferential hierarchy in which the elements of X are
ordered: x first, then y, then z last. A preference relations that violates transitivity looks as
follows:

Intransitivity is irrational because those with intransitive preferences can be forced out of the
market. Let’s consider the example of a consumer at a farmer’s market.

INTRANSITIVITY EXAMPLE:
At the farmer’s market the following goods are
offered:

● Carrots
● Peppers
● Cucumber

A consumer’s intransitive preference relations are as
follows:

● Carrots are preferred to peppers
● Peppers preferred to cucumbers
● Cucumbers preferred carrots

A consumer begins with a carrot. At the market a
vendor offers the consumer a pepper for a dollar, as
well as the carrot. Given that the consumer’s
preferences, the consumer will accept this. Then,
nother vendor offers a cucumber to the consumer
for a dollar and their pepper. Given that consumer’s
preferences, the consumer will accept this. Then,
another vendor offers the consumer a carrot for their
cucumber and a dollar. Given the consumer’s
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preferences, they will accept. As a result, they have returned back to their original position, but
with less money. In theory, this cycle could continue ad nauseum and result in the consumer
squandering all of their funds and being pushed out of the market.

UTILITY FUNCTIONS:
PREFERENCE NOTATION AND UTILITY FUNCTIONS: A preference relation between two
bundles can be preference, weak preference, and indifference. A preference is denoted by a11

greater than ( > ) sign, a weak preference is denoted by a greater than or equal to ( ≥ ) sign,12

and indifference is denoted by a tilde ( ~ ). If we are to assume that x and y are both elements13

of X, these are used as follows:
● x > y : The consumer (strictly) prefers x to y
● x ≥ y : The consumer weakly prefers x to y
● x ~ y : The consumer is indifferent between x and y

Utility functions are functions that rank the preferences of a consumer through a mathematical14

function. These functions, defined by u, are functions that produce numerical outputs that rank
the preferences of a consumer. These functions are ordinal rather than cardinal , so the output15 16

(the dependent variable) only served to rank the given quantities of goods, with the higher
outputs representing more preferable arrangements. Utility functions can only be used if a
consumer’s preferences are rational and continuous .17

Given that utility functions are ordinal, then any utility function f(•) can be applied to u and so
long as this does not change the direction of the slope of u, then f(u(•)) represents the same
preference relation as u.

BUDGET SETS: A budget set is a set of bundles that is constrained by a person’s wealth.18

Typically, a budget set is represented by the following format of inequality:

𝑥
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Where is one good (element of a bundle) with a price , is another good with a price ,𝑥
1

𝑝
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𝑝
2

and w is the wealth of the given consumer. Budgets sets can be constructed graphically through
the following steps:

18 A budget set is a set that is constrained by a consumer’s ability to afford them.
17 Continuity is the property of a utility function having no discontinuities in its curve.
16 Cardinality is when the outputs of a function are valued for their raw value rather than their sequential order.
15 Ordinality is when outputs of a function are valued for their sequential order rather than their raw value.

14 A utility function is a mathematical function that outputs mathematical values for every quantity for given goods.
These functions are ordinal, not cardinal, and the u outputs do not mean anything. More important are the order

13 Indifference is when a consumer viewed both bundles as equally desirable.
12 A weak preference is when one bundle is viewed at least as desirable as another alternative.

11 A preference is when one bundle is viewed as more desirable than an alternative. This is also known as a strict
preference.
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1. Determining intercepts: For every axis corresponding to a variable good present in a
budget set, the intercept is equal to the consumer’s wealth divided by the price of the
good in question.

2. Constructing a line or surface: The area between the axes and the line or surface
constructed through connecting all intercepts is the budget set. All combinations of
values in this area are possible with the given wealth constraint.

If a consumer is purchasing bundles of two goods, this can be represented on the following graph
in according to the budget set inequality above:

In the above graphic, the light red highlighted portion represents all of the bundles that a
consumer can purchase given their wealth constraint, represented by the budget line. Here,
bundles can be thought of as vectors. Any vector with its terminal point below or on the red line
represents a bundle that can be purchased. Below are illustrations of possible and impossible
bundles.

POSSIBLE BUNDLE: IMPOSSIBLE BUNDLE:
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