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Consider the Three-Sector Economy: In an economic system, each of
three industries wood, steel and coal depends on the others for raw
materials.

Let:

xw = amount of wood produced (in units of dollars)

xs = amount of steel produced (in units of dollars)

xc = amount of coal produced (in units of dollars)

xw = wood needed by wood, steel and coal + outside demand for wood
xs = steel needed by wood, steel and coal + outside demand for steel

xc = coal needed by wood, steel and coal + outside demand for coal

Notation: let A,,s = amount of wood needed for steel, and d,, = outside
demand for wood, -+ - .
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Xw = (Aww + Aws + Auc) + dy (1)
xs = (ASW + AsS + Asc) + ds (2)
xc = (Acw + Acs + Acc) + dc (3)

Useful trick (= Get Noble Prize!) Multiply each Aj by 1

Aww A, A

XW=(7-XW+ s'xs'i'ic'xc)'kdw (4)
X Xs X¢
Asw A A

X5=( : ‘Xw+j‘xs+i’xc)+ds (5)
X Xs Xc
Acw A A
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w Xs Xc

. A
Let Aws — ays i.e. let = = aj
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Let st = ays i.e. Iet A — = aj
'S

Xw = (aww * Xw + Aws * Xs + Auc ° xc) + dy (7)
Xs = (asw + Xw + Ass * Xs + Asc - xc) + ds (8)
Xe = (acw * Xw + Acs * Xs + acc * xc) + d. (9)
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Let Aws = ays i.e. Iet Ay ;=

Xw=(aww'xw'i'aws'Xs'i'awt:'xc)'i'dw
xs=(asw'xw+ass'xs+asc'xc)+ds

—~
oo ~
~— ~—

X = (acw * Xw + Acs * Xs + acc - xc) +d. (9)
In matrix form:
Xw Aww dws dwc Xw dw
Xs = Asw Ass A . Xs + s
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Must solve X = A - X 4+ D for the production level X

X = AX + D (10)
X—AX =D (11)
I-X—AX =D (12)
(1—A)-X=D (13)
(14)

(15)

(16)

1-A)1.1-A)-X=01-A)"1.D
I-X=(1-A)"1.
X=(-A)1.D

O
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Three-Sector Economy In an economic system, each of three industries
depends on the others for raw materials.
@ To make $1 of processed wood requires:
e $.30 wood,
o $.20 steel
e $.10 coal.
@ To make $1 of processed steel requires:
e $.00 wood,
o $.30 steel
e $.20 coal.
@ To make $1 of processed coal requires:
e $.10 wood,
e $.20 steel
e $.05 coal.
To allow for $1 consumption in wood, $4 consumption in steel, and
$2 consumption in coal, what levels of production for wood, steel,
and coal are required?
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030 0 0.10
A= 020 030 0.20 |,D

0.10 0.20 0.05

070 0

B=(1—-A)=| —020 0.70
—0.10 —0.20

1.4654 0.0469
Bl=(1-A)"1=|0.4924 1.5358
0.2579 0.3283

1]
=1\ 4
2

_0.10
—0.20
0.95 |

0.1641 |
0.3751

1.1489 |
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X=(1-A)"'D=B"'D=| 0.4924 1.5358 0.3751
0.2579 0.3283 1.1489

1.4654 0.0469 0.1641] [
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