Input-Output Analysis
Input-output analysis, devised by economist Wassily Leontief, who won a Nobel Memorial Prize for this contribution, allows us to represent the interrelationships between sectors of the economy.

Input-Output Table for a Two-Sector Economy

	                      into

from
	Sector 1: Agriculture
	Sector 2: Industry
	Households: Final Demand
	Total Output

	Sector 1: Agriculture
	25
	20
	55
	100

	Sector 2: Industry
	14
	6
	30
	50

	Households: Labor
	80
	180
	40
	300


Using notation we could write

xi
physical output of sector i

xij
amount of output of sector i absorbed by sector j


yi
final consumption demand for output of sector i
Also, define the input coefficient for the output of sector i into sector j as
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For purposes of this analysis, the input coefficients are treated as fixed constants, which rules out any substitutability between inputs or between labor and an input. (This is sometimes called an assumption of a Leontieff technology: it implies L-shaped isoquants.)

Matrix of Input Coefficients
	                      into

from
	Sector 1: Agriculture
	Sector 2: Industry

	Sector 1: Agriculture
	0.25
	0.40

	Sector 2: Industry
	0.14
	0.12


For example, a11 = 25/100 = 0.25 and a21 = 20/50 = 0.40.
The balance between the total output of a sector, its use as an input into other sectors, and final demand for that output, can be written as a system of equations:


(x1 – x11)       – x12       =  y1

– x21         +  (x2 – x22) =  y2
Using the input coefficients, we can rewrite this system as


(1 – a11) x1       – a12 x2       =  y1

– a21 x1         +  (1 – a22) x2 =  y2
We can rewrite this further as
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or more compactly as


(I – A) X = Y

The solution for the amounts of outputs of the two sectors in terms of final demands is given by


X = (I – A)-1 Y

For our example above, the matrix I – A is given by
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Noting that the determinant D of the matrix is given by


D = (0.75)(0.88) – (–0.14)(–0.40) = 0.604,

its inverse is given by


(I-A)-1  =  
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Thus the solution expresses the outputs of the two sectors as a function of final demands, which can be treated as exogenous:


x1 = 1.457 y1 + 0.6623 y2

x2 = 0.2318 y1 + 1.2417 y2
Finally, prices are determined in an input-output system from a set of equations that equate the price of each output with the total costs of its production.  These costs include not only payments for inputs from the same sector and other sectors, but also the value added in the sector in question, which presumably would consist of its wage bill.  Thus, we can write


(1 – a11) p1       – a21 p2       =  v1

– a12 p1         +  (1 – a22) p2 =  v2
We can rewrite this further as
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or more compactly as
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where 
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 is the transpose of the matrix (I – A), which is obtained by interchanging the rows and columns of the original matrix.  We can then solve for P as


P = [
[image: image8.wmf])

A

I

(

¢

-

]-1 V

A basic theorem of matrix algebra is that [
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.  Thus, prices are determined by


p1 = 1.457 v1 + 0.2318 v2

p2 =  0.6623 v1 + 1.2417 v2
These relationships could be used as a tool for planning in a command economy, but also have various applications for tax and tariff analysis. In particular, we may be interested in the effective rate of protection of various sectors of the economy, which will take into account not only any import tariff on the output of a sector, but also tariffs on its inputs.
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