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Introduction

o The simplest model of the macroeconomy assumes

that there are only two sectors: households and
firms.

o Qutput destined for households is called final (or
external) demand.

o Qutput that is used as input by another (or the
same) firm is called intermediate output.
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Figure 7.1
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Definition

o The problem of identifying individual firms and
goods, and of tracking down the flow of money

between firms for these goods, is known as inputi
output analysis.
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Example

Suppose that there are just two industries, |1 and I2, and
that $1 worth of output of 11 requires as input 10 cents
worth of 11 and 30 cents worth of I2. The corresponding
figures for 12 are 50 cents and 20 cents respectively. This

Information can be displayed in tabular form as shown in
under.
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Note

> The columns of A give the inputs needed to
produce $1 worth of output. In general, if there are
n industries then the matrix of technical
coefficients has order n x n.
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Proses Input dan Output dari
2 (dua) Industri

o For example, suppose that we wish to produce 500
monetary units of output of I1 instead of just 1 unit.

The first column of A shows that the input
requirements are:

- 0.1 x500 =50 units of 11
- 0.3 x500 =150 units of 12

o Similarly, if we produce 400 units of |12 then the
second column of A shows that we use:

- 0.5 x400 =200 units of 11
- 0.2 x400 =80 units of 12
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Next

o |n this situation, of the 500 units of I1 that are
produced, 50 go back into 11 and 200 are used in
12. This means that there are 250 units left which
are available for external demand.

o Similarly, of the 400 units of 12 that are produced,
230 are used as intermediate output, leaving 170
units to satisfy external demand. The flow of money

for this simple inputi output model is illustrated in
Figure 7.2.
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Next

Figure 7.2
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Questions

o Question 1

How much output is available for final demand given the
total output level?

o Question 2

How much total output is required to satisfy a given
level of final demand?

o Question 3

What changes need to be made to total output when
final demand changes by a given amount?
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Next

A= E; 82 Final [ I i ]
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Next

————————————————————————————————————

' output perusahaan 1 yang digunakan sebagai |
a;; =0.1 ‘: input perusahaan 1 A 0,1 . X1 :

————————————————————————————————————

————————————————————————————————————

a,=0.5 ‘: output perusahaan 1 yang digunakan sebagai
'input perusahaan 2 A 0,5 . X2 :

————————————————————————————————————

The total amount of I1 that is
used is therefore...

\

0.1x; + 0.5x, + d,
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Next

o If we assume that the total output from 11 is just
sufficient to meet these requirements then...

3(31 — 0 1,3-:1 + O.Sf‘fz + dl

o

Similarly, if 12 produces output to satisfy the input

requirements of the two industries as well as final
demand then

.xz — 03};1 + 0.2:{2 + 5{2
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In matrix notation these two equations
can be written as

X | 0.1 0.5 x N d,
X, 0.3 0.2 x, d,
thatis, x = Ax +d

where x is the total output vector

X,
X,

and d is the final demand vector

N
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For the general case of n industries

a;x, 1s used as input for industry |

apx, 1s used as mput for industry 2

a;,x, 1s used as mput for industry n
and

d. 1s used for external demand
Hence

X;=QayXy+apsx,+...+a,x,+d,
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In matrix form

X1 d
Xa | | Qi
_'xn_ _anl
that is, as
x=Ax+d

anE
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The three questions posed can now be
answered

Question 1

How much output is available for final demand given the total output level?

Answer 1

In this case the vector x is assumed to be known and we need to calculate the unknown vector
d. The matrix equation

x=Ax+d
immediately gives d = X — Ax

and the right-hand side is easily evaluated to get d.




Contoh Soal

The output levels of machinery, electricity and oil of a small country are 3000, 5000 and 2000 respectively.

e Each unit of machinery requires inputs of 0.3 units of electricity and 0.3 units of oil.
e Each unit of electricity requires inputs of 0.1 units of machinery and 0.2 units of oil.

e Each unit of oil requires inputs of 0.2 units of machinery and 0.1 units of electricity.

Determine the machinery, electricity and oil available for export.
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Solution

Let us denote the total output for machinery, electricity and oil by x,, x, and x;, respectively, so that

x; = 3000, x,=3000, x,=2000

: To produce 1 unit of machinery | 0

| we use 0 units of machinery, 0.3 | »
| units of electricity and 0.3 units |
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Likewise, the third and fourth
sentences give the input
requirements for electricity and oll




From the equation
d=x- Ax

we see that the final demand vector is

"d,] 30007 [0 0.1 027[3000]
d, [=|5000|-|03 0 0.1}]5000 .
| d,| [2000] |03 02 0 |[2000 z
3000 [ 900 ®
= 5000 | — | 1100 2
12000 | [ 1900 g
2100 ¥
= {3900 )
100

The country therefore has 2100, 3900 and 100 units
of machinery, electricity and oil, respectively,

available for export.




Question 2

How much total output is required to satisty a given level of final demand?

Answer 2

In this case the vector d is assumed to be known and we need to calculate the unknown vector
x. The matrix equation

x=Ax+d
rearranges to give
x—Ax=d
or equivalently
(I-Ax=d
because

(I-A)x=Ix—- Ax=x — Ax




This represents a system of linear equations in which the coefficient matrix is I — A and the

right-hand-side vector is d. From Section 7.2 we know that we can solve this by multiplying the
inverse of the coefficient matrix by the right-hand-side vector to get

x=(1-A)y'd

In the context of input—output analysis the matrix (I — A)™" is called the Leontief inverse.
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