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SYLLABUS

Quantitative Methods for Economists

Objectives
o aware of students the mathematical aspects of Economics.

To introduce the concept of interrelation and inter dependency of mathematical Economics.
To increase understanding of the application of the mathematical properties of Economics.
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Matrices: Meaning and Types
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Determinants: Types and Properties

. Rank of a Matrix

Application of Matrices in Economics

Input - Output Analysis

. Hawkins – Simon Conditions

Closed Economic Input - Output Analysis
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. Formulation of Linear Programming Problems
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Note 3. Each industry produces only one product and there is no joint production of two products.
4. Total output of an industry is used as input for any other industry.
5. Production is done under rule of constant return.
6. Technical development is constant, it means that input coefficients are constant
7. Here in production no external austerity or improvidences are created

Leontief’s Static Input-Output Model – Open Model

Leontief’s Static Input-Output Model is based on the above assumptions. This can be understood
with an example. Suppose the economy is divided into three parts. Out of which agriculture and
industry are inter-trades and domestic part is expressed as last demand part.
With the help of Input-Output Analysis we can understand this model. In the given table, output of
all the three parts is shown in horizontal rows, whereas inputs are shown in vertical columns. Total
of the first row is 300 units, which shows the total output of agriculture. Out of which 50 units are of
agriculture, 200 units are related to industry and balance 50 units are utilized as input for domestic
part. The second row of the table shows total production of industry. Production is done equal to 150
units in the industry, out of which 55 units for agriculture, 25 units are related to industry and 70
units are used in domestic part.
Similarly columns show the cost of these areas. First column shows that for total production of 300
units in the industry, cost of 125 units comes, out of which 5 units are related to agriculture, 55 units
are for industry and 20 units related to domestic area. Second column shows for total production of
150 units in the industry, total cost comes equal to 255 units, out of which 200 units relate to
agriculture, 25 for industry and 30 units for domestic part. Zero in third columns shows depicts that
domestic part is a consuming area, where not sells are made

Table .1: Input-Output Table

Purchase area    Total output or

Areas Agriculture(1) Industry(2) Last Demand (3) total receipt

(1) Agriculture 50 200 50 300

(2) Industry 55 25 70 150

(3) Last Demand 20 30 0 50

Total cost or Total input 125 255 120 500

With the help of above table general Transaction Matrix can be created

Table .2: Transaction Matrix

Purchase area Total output

Areas Agriculture(1) Industry(2) Last Demand (3)

(1) Agriculture x11 x12 D1 X1

(2) Industry x21 x22 D2 X2

(3) Last Demand x31 x32 D0 X3

If we take columns of above table, then we will get following production function
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Note

Unit : Input-Output Analysis

X1 = f1 (x11, x21, x31) or 300 = f1 (50, 55, 20)

X2 = f2 (x12, x22, x33) or 150 = f2 (200, 25, 30)

This way total production can be divided in various parts in the following way (adding division of
all parts in the rows)

X1 = x11+ x12 + D1

X2 = x21 + x22 + D2

X3 = x31+  x32

Here we assume that total production of i industry is utilized as input in n industries, in this codition

X1 = x11+ x12 + ..... + xin + D1

In Leontifs, the concept of constant coefficient has also a value. In this situation technical coefficient
will be

aij = 
ij

j

x

X
Here, x11  = production of ith industry which is utilized by jth industry
X1 = Total production of ith industry
In the above Table -1 technical coefficient can be found in the following manner

Table .3: Technical Matrix

Working area Input-Output Coefficient
Total

Agriculture(1) Industry(2) Last Demand (3) production

Agriculture 0.16 1.33 50 600

Industry 0.18 0.16 70 150

Sell area 0.06 0.20 0 50

Method of finding technical coefficient is very simple. Here we divide input of desired are by total
production of that area. For example, total production of agriculture area is 300 units and inputs are

50, 55 and 20 units, in this condition technical coefficient would be 
50 55= 0.16, = 0.18
300 300

 and

20 = 0.06
300

. In the similar way it can be calculated for other areas.

Leontief’s Input-Output Matrix can be shows in algebraic expression in the following manner:
Assume our general model is following:

X1 = x11 + x12 + .... xin + D1 ...( .1)
Here X1 = total production of ith area, where i = 1, 2, …… n
xij = production of ith industry which is utilized by jth industry
Model 24.1 can be divided for nth areas in the following manner:

X1 = x11 + x12 + .... + x1n + D1
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Note 2. With the help of following table calculate technical multiplication

       Purchase area Agriculture Industries Last Demand Total production

Production area

(1) Agriculture 500 1000 200 1700
(2) Industries 700 1500 600 2800

Answers: Self Assessment

1. Negative 2.  Input 3. Positive

.6  Further Readings
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Mathematical Economy – Michael Harrison, Patrick Walderan.

Mathematics for Economics and Finance – Martin Norman.
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