MATHEMATICAL ECONOMICS

INTRODUCTION

Nature of Mathematical Economics

1) an approach to economic analysis

2) does not differ from the on mathematical approach to economic analysis

3) Purpose of theoretical analysis: to derive a set of conclusions or theorems from a given set of assumptions or postulates via a process of reasoning.

4) Major difference:

a) Math econ:  assumptions and conclusions are stated in mathematical symbols rather than words or equations rather than in sentences

b) use is made of mathematical theorems in reasoning process

c) symbols and words are really equivalents – but symbols are more convenient to use in deductive reasoning, more conducive to conciseness and preciseness of statement.

Advantages of mathematical approach:

1) the language used is more concise and precise;

2) there exists a wealth of mathematical theorems at our service

3) in forcing us to state explicitly all our assumptions as a prerequisite to the use of the mathematical theorems, it keeps us from the pitfall of an unintentional adoption of unwanted implicit assumptions;

4) it allows us to treat the general n-variable case

Unvalid criticism:  inevitably unrealistic.  Theory is by nature an abstraction fro the real world.  It singles out most essential factors and relationships so that we can study the crux of the problem at hand. Theory lack realism is merely a truism that cannot be accepted as a valid criticism of theory.

Mathematical Economics vs Econometrics

Econometrics is concerned mainly with measurement of economic data.  It deals with the study of empirical observations using statistical methods of estimation and hypothesis testing.

Mathematical economics refers to the application of mathematics to the purely theoretical aspects of economic analysis, with little or no concern about statistical problems.

Chapter Two:  ECONOMIC MODELS

Ingredients of a mathematical model:

1. set of equations

2. variables 

3. relevant mathematical operations

4.  derive a set of conclusions which logically follow from those assumptions

Variables, constants and parameters

Variable:  something whose magnitude can change, something that can take on different values ( price, profit, revenue, cost, national income, consumption, investment, imports, exports, and so on).  Must be represented by a symbol: P, (, R.

Economic model can be solved to give us the solution values of a certain set of variables.

Endogenous variables:  variables whose solution values we seek

Exogenous variables:  originates from without.

Constant:  magnitude that does not change 

Coefficient:  a constant joined to a variable. eg. 7P  ( a constant that is a variable)

Parameter: different values can be assigned to a parameter.  Normally represented by symbols such as a, b, c, or greek (,(, (
Equations and identities:

Definitional equation:  sets up an identity between two alternative expressions that have exactly the same meaning.


( = R-C.

Behavioral equation- specifies the manner in which a variable behaves in response to changes in other variables.

· may involve human behavior :  C = 1000 + .75 Y

· may involve non-human behavior:  Q = AX1.5 X2..5

Equilibrium Conditions- an equation that describes the prerequisite for the attainment of equilibrium:


Qd =Qs


S =I

Real Number System:  Skipped

Concept of Sets: Skipped

Set notations, relationships between sets, operation on sets – add, sub, mult, div, laws of set operations

Relations and Functions

Types of functions:  constant function, polynomial function, rational function, nonalgebraic functions.  A digression on exponents.

Functions of Two or More Independent Variables

Levels of Generality

PART TWO:  STATIC OR EQUILIBRIUM ANALYSIS 

Chapter 3: Equilibrium Analysis in Economics

3.1 Meaning of Equilibrium::  a constellation of selected interrelated variables so adjusted to one another that no inherent tendency to change prevails in the model they constitute.

·   “selected” underscores the fact that there do exist variables which, by the analyst’s choice, have not been included in the model. The equilibrium under discussion can have relevance only in the context of the particular set of variables chosen

· “interrelated” suggests that, in order for equilibrium to obtain, all variables in the model must simultaneously be in a state of rest.

·  “inherent” implies that, in defining an equilibrium, the state of rest involved is based only on the balancing of the internal forces of the model, while the external factors are assumed fixed. 


In essence, an equilibrium for a specified model is a situation that is characterized by a lack of tendency to change. It is for this reason that the analysis of equilibrium (more specifically, the study of what the equilibrium state is like) is referred to as statics. 

An equilibrium implies no tendency to change may tempt one to conclude that an equilibrium necessarily constitutes a desirable or ideal state of affairs.

The only warranted interpretation is that an equilibrium is a situation which, if attained, would tend to perpetuate itself, barring any changes in the external forces.

Partial Market Equilibrium – A Linear Model:  


Standard problem: that of finding the set of values of the endogenous variables, which will satisfy the equilibrium condition of the model.  Once identified, we have in effect identified the equilibrium state.


Qd= Qs


Qd = a – bP   

a, b>0


Qs = -c + dP

c, d>0

4 parameters, two linear equation

Solutions by elimination of variables:


Q = a - bP


Q= -c + dP

a - bP= -c + dP

(b+d)P=a + c
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Partial Market Equilibrium – A Nonlinear Model
Qd = Qs
Qd = 4-P2
Qs = 4P –1

4-P2 = 4P –1

P2 + 4P –5

Quadratic equation


Q= f(P) = P2+4P-5

Quadratic formula:  

ax2 + bx + c = 0
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General Market Equilibrium:   For every commodity, there exist many substitutes and complementary good.  Once brought into the picture, model must be broadened to yield equilibrium values of these other prices as well.

Qd1 – Qs1 = 0

Qd1 = a0 + a1P1 + a2P2
Qs1 = b0 + b1P1 + b2P2
Qd2-Qs2 = 0

Qd2 = (0 + (1P1+ (2P2
Qs2 = (0 + (1P1 + (2P2
See solution in the book.

Numerical Example:

Qd1 = 10- 2P1 + P2
Qs1 = -2  + 3P1
Qd2 = 15 + P1 -P2
Qs2 = -1  + 2P2
Assignment:

3.2- 1, 2b

3.3, # 1a, 2, 3b

3.5 – 1, 3
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