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Consumption Matrices and the Economy

In the early 1970's Wassily Leontief was doing research on how changes in one
economic sector may have an effect on other sectors. In 1973, the Nobel Prize for Eco-
nomics was awarded to Mr. Leontief for his work in input-output analysis. Mr. Leontief
studied the characteristics of trade flow between the U.S. and other countries using in-
put-output analysis. Mr. Leontief found "this country resorts to foreign trade in order to
economize its capital and dispose of its surplus labor, rather than vice versa." Input-out-
put analysis shows how dependent each economic sector is on all of the other sectors.

To begin the input-output analysis procedure, we must first create an input-output
matrix for any given economy. The purpose of the input-output matrix is to see how
goods from one industry are consumed in other industries. The producing sector of the
economy is represented by the rows of the matrix, and the consuming sector of the
economy is represented by the columns of the matrix. For example, the entry a;; repre-
sents the amount of goods from sector i that sector j demands. The total internal de-
mand for any economy is equal to the sum of the rows of the economies input-output
matrix.

A structural matrix is a matrix that is constructed in terms of dollars rather than
goods. This is helpful because it can give us information on the relative size of the in-

dustries in terms of currency so that we are better able to compare certain industries.
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Structural matrices are created from the input-output matrix by finding the technical co-
efficients. To find the Technical coefficients we need to divide the aj entry of the input-
output matrix by a total industry output vector. The technical coefficients will show the
quantity of the row product that will allow us to produce one unit of the column product.
This allows us to know how much a certain industry used from the total industry output.
We get a consumption matrix from the structural matrix that is composed of technical
coefficients derived from the monetary value ratio.

Consumption matrices are important because we are able to see certain traits of
the economy in which the system is operating. We are able to tell if a sector of the over-
all economy is profitable by finding the sum of the columns. If the sum of the columns is
less than one, this means that one unit of the goods costs less to produce and sell than
the value that it sells for. Similarly, if the sum of the columns is greater than one, one
unit of the goods costs more to produce and sell than the value that it sells for. There-
fore, the producing economy is operating at a loss and is not productive.

To determine the productivity of the United States economy, we will create an in-
put-output matrix using the data from the Bureau of Economic Analysis. The BEA has
made a spreadsheet of the use of commodity by industry. They break they economy into
fifteen sectors that produce goods or services. Those fifteen economic sectors are:

(1) Agriculture, Forestry, Fishing, and Hunting

(2) Mining

(3) Utilities

(4) Construction

(5) Manufacturing
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(6) Wholesale Trade

(7) Retail Trade

(8) Transportation and Warehousing

(9) Information

(10) Finance, Insurance, Real Estate, Rental and Leasing

(11) Professional and Business Services

(12) Educational Services, Health Care, and Social Assistance

(13) Arts, Entertainment, Recreation, Accommodation, and Food Services

(14) Other Services, except government

(15) Government

The input-output matrix from this data looks like this:
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To turn the above input-output matrix into a consumption matrix, we need to ob-

tain the technical coefficients. To get the technical coefficients we need to divide each

column entry by the jth entry of the total industry output vector. The total industry output

vector obtained from the BEA spreadsheet is as follows:
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After we divide the input-output matrix by our technical coefficients, we obtain a

consumption matrix C:
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The columns and rows of the input-output matrix, and the consumption matrix
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pertain to the economic sectors above in the same order. That is, column one is Agricul-

ture, Forestry, Fishing, and Hunting, column two is Mining etc.

In order to determine the productivity of the economy, we must add all of the

components of each column. If the sum of the entries in the column are less than one,
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that means that the costs of goods and services for that sector of the economy cost less
to produce and sell than the price that it sells for.
The sum of the entries for column one (Agriculture, Forestry, Fishing, and Hunt-

ing) was:
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Since this was less than one the economic sector "agriculture, forestry, fishing,
and hunting" was productive during the year 2014.

The sum of the entries for column two (mining) was:

Since this was less than one the economic sector of "mining" was productive in
2014.

The sum of column threes (Utilities) entries was:

Since this sum was less than one, the economic sector of "Utilities" was produc-
tive during the year 2014.

The sum of the entries in column four (Construction) equaled:

0.44542

—

Since the sum of column fours entries was less than one, the economic sector of
"Construction" was productive and made a profit in 2014.

The sum of the entries in column five (Manufacturing) equaled:

0.65510
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As you can see, the sum of the entries for column five was less than one, so the
economic sector of "Manufacturing" was productive in 2014.

The sum of the entries in column six (Wholesale Trade) equaled:

Since column sixes sum was less than one, the economic sector "Wholesale
Trade" was productive during 2014.

The sum of the entries in column seven (Retail Trade) equaled:

*****

Since this sum was less than one, "Retail Trade" had a productive year during
2014.
The sum of the entries in column eight (Transportation and Warehousing)

equaled:

0.50910

Since this sum of the columns is less than one, the economic sector "Transporta-
tion and Warehousing" was productive in the year 2014 and made a profit.

The sum of the entries in column nine (Information) equaled:

0.44536
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Since the sum of the entries for "Information" was less than one, the "Informa-
tion" sector was productive for 2014.
The sum of the entries in column ten (Finance, Insurance, Real Estate, Rental

and Leasing) equaled:

Because the sum of the column was less than one, "Finance, Insurance, Real
Estate, Rental and Leasing" made a profit in 2014.
The sum of the entries in column eleven (Professional and Business Services)

equaled:

The sum of the eleventh column was less than one so we can see that the eco-
nomic sector of "Professional and Business Services" was productive for the year 2014.
The sum of the entries in column twelve (Educational Services, Health Care, and

Social Assistance) equaled:

0.40035

As the sum of the column regarding "Educational Services, Health Care, and So-
cial Assistance" was less than one, this economic sector was productive in 2014.
The sum of the entries in column thirteen (Arts, Entertainment, Recreation, Ac-

commodation, and Food Services) equaled:

0.44104
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Since the number is less than one, the economic sector of "Arts, Entertainment,
Recreation, Accommodation, and Food Services" was productive and made a profit in
the year 2014

The sum of the entries of column fourteen (Other Services, except government)

equaled:

Since the number is less than one, the economic sector of "other services, ex-
cept Government" was productive and made a profit in the year 2014.

The sum of the entries of column fifteen (Government) equaled:
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Since the number is less than one, the economic sector of "Government" was
productive and made a profit in the year 2014.

As you can see, the United States economy as a whole was productive during
the year 2014.

In conclusion, consumption matrices and input-output analysis is an important
tool when looking at economies. They can help an economist determine how productive
an economy was based on the supply and demand of the economies various sectors.
Because input-output analysis is linear, it allows easy, fast, and flexible computations of
the changes in demand of an economy. Consumption matrices also work regardless of

how big or small the economy that you are looking at is. This allows you to break the
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economy into different sectors or even sub-sectors to determine the economic produc-
tivity. Lastly, Input-output analysis is an key tool that is often used in calculating impor-

tant measures such as national GDP.



