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Input-Output Model

In economics, an input-output model uses a matrix representation of a nation's (or a
region's) economy to predict the effect of changes in one industry on others and by
consumers, government, and foreign suppliers on the economy. \Wassily Leontief (1905~
1999) is credited with the development of this analysis. Francois Quesnay developed a
cruder version of this technique called Tableau économique. Leontief won the Nobel
Memorial Prize in Economic Sciences for his development of this model. And, In
essence, Léon Walras's work Elements of Pure Economics on general equilibrium theory
iIs both a forerunner and generalization of Leontief's seminal concept. Leontief's
contribution was that he was able to simplify Walras's piece so that it could be
implemented empirically. The International Input-Output Association[1] is dedicated to
advance knowledge in the field input-output study, which includes “improvements In
basic data, theoretical insights and modelling, and applications, both traditional and
novel, of input-output techniques."

Input-output depicts inter-industry relations of an economy. It shows how the output of
one industry is an input to each other industry. Leontief put forward the display of this
information in the form of a matrix. A given input is typically enumerated in the column
of an industry and its outputs are enumerated in its corresponding row. This format,
therefore, shows how dependent each industry is on all others in the economy both as
customer of their outputs and as supplier of their inputs. Each column of the input-output
matrix reports the monetary value of an industry's inputs and each row represents the
value of an industry's outputs. Suppose there are three industries. Column 1 reports the
value of inputs to Industry 1 from Industries 1, 2, and 3. Columns 2 and 3 do the same for
those industries. Row 1 reports the value of outputs from Industry 1 to Industries 1, 2, and
3. Rows 2 and 3 do the same for the other industries.
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... Input-Output Model

While most uses of the input-output analysis focuses on the matrix set of
Interindustry exchanges, the actual focus of the analysis from the perspective of
most national statistical agencies, which produce the tables, Is the benchmarking
of gross domestic product. Input-output tables therefore are an instrumental part
of national accounts. As suggested above, the core Input-output table reports
only intermediate goods and services that are exchanged among Industries. But
an array of row vectors, typically aligned below this matrix, record non-
industrial inputs by industry like payments for labor; indirect business taxes;
dividends, interest, and rents; capital consumption allowances (depreciation);
other property-type income (like profits); and purchases from foreign suppliers
(imports). At a national level, although excluding the imports, when summed this
Is called "gross product originating™ or "“gross domestic product by Industry."
Another array of column vectors is called "final demand” or “gross product
product consumed." This displays columns of spending by households,
governments, changes in industry stocks, and industries on investment, as well as
net exports. (See also Gross domestic product.) In any case, by employing the
results of an economic census which asks for the sales, payrolls, and
material/equipment/service input of each establishment, statistical agencies back
into estimates of industry-level profits and investments using the input-output
matrix as a sort of double-accounting framework.

7

/38



The mathematics of Input-output economics
requirements are enormous because the exg
branch of economic activity has to be represe
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Econ. Base vs Input-Outp. od

srdc.msstate.edu/03econimp

Leontief developed an “input-outp
economic impacts and tracing the flow:
the Nobel Prize in 1973, largely related to

Input-Output expands heavily upon tt
economy.

Economic Base Techniques
Basic and Non-basic secto

Ripple (multiplier) effe
analyzed at the B/NB

Analyzes changes and
at a gross B/NB level

Very general, but...
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Input-Output Analysis: The BIG Point

The implicit assumption in economic base technigues Is that each basic
sector job has a multiplier (or ripple) effect on the wider economy because
of purchases of non-basic goods and services to support the basic
production activity. (the Basic Sector drives the Non-basic Sector)

However, we know that Non-basic sector businesses purchase Non-basic
goods and services and Basic sector businesses purchase Basic sector
goods and services. There are inter-industry linkages not contained within
the Economic Base model. The economy is much more complex than the
economic base techniques allow or attempt to model.

The central advantage of Input-Output analysis is that it tries to estimate
these inter-industry transactions and use those figures to estimate the
economic impacts of any changes to the economy.

Instead of assuming a change In a basic sector industry having a
generalized multiplier effect, the 10 approach estimates how many goods
and services from other sectors are needed (inputs) to produce each dollar
of output for the sector in question. Therefore it is possible to do a much
more precise calculation of the economic impacts of a given change to the
economy.
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IO Conceptualization of tr

« The major conceptual step is to divide
and “suppliers”.
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The Structure of 10 Analysis

The ultimate goal of the Input-Output Analysis technique IS to
generate a Total Requirements Table that shows the flows of dollars
between industries in the production of output for a given Sector.

To arrive at this final result, 1O Analysis requires two earlier steps:

1) Transactions table: Contains basic data on the flows of goods and
services among suppliers and purchasers during a study year.

2) Direct requirements table: Derived from the transactions table,
this shows the inputs required directly from different suppliers by
each intermediate purchaser for each unit of output that purchaser
produces.

“Input output analysis can be thought of as documenting and
exploring the precise systems of interindustry exchange through
which different components of regional product become different
components of regional income.” (Bendavid-Val, p. 87-88)

Let’s review Bendavid-Val's “Islandia example”.
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The Transactions Table
(in thousands of units)

Intermediate Suppliers
--Agriculture
--Manufacturing
Primary Suppliers
--Households

Total Purchases (inputs)

Direct Requirements Table
(in thousands of units)

Intermediate Suppliers
--Agriculture
--Manufacturing
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The First Rounc

Direct Requirements Table
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of Ei

The Second-Fourth Reunds;off Econ: |mpacts

Total Requirements Calculation (Seco
(in thousands of units)

By Agriculture
By Manufacturing
By Households

Total indirect rounds

Total Requirements Calculation (Third Round
(in thousands of units) /

Sales to Sale
Purch. Tr Agr

By Ag nculture
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The Total Requl

Total Direct and Indirect Requirements Ca

(in thousands of units)

Sales to Final

Purchase

Agriculture

Manufacturing

Households

Total 300.0

When: |
1) there are “Final Sales iculture ==
Manufacturing = 1(

2) we see a Total Ec
down as:

1) 300.0 in Ini
2) 300.0 in Tote
3) 163.1 in Tot

The 300 u iné
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The Total Requl

Total Requirements Table

Requires Total Sales by
Agriculture

Manufacturing
Households

Total

For Agriculture

Similar to our
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RIMS Multiplie

The Bureau of Economic Analysis (BEA
Input-Output Multipliers by industrial s¢
basis for constructing an 10 model.

Originally developed in the 1970s, k
System) multipliers are used for i

RIMS Il data were developed in the

Users can purchase data from BEA fc
handbooks for the use of this data.

County or multi-county reg RIMS data ¢
Series | for 490 detaile '

1) Cheap
3) Detailed inc
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Table 2.4.—Total Multipliers for Output, Earnings, and Employment by Industry A
Jackson County, MO

Final-demand multiplier
Output ! Earnings Employment ?
iDollars) iDollars) (Jobs)
(1) (2) (3)
Farm and agricultural services, forestry, and fishing:
Farm products and agricultural, forestry, and fishing services ... 1.7944 0.5693 57.6
Forestry and fishing producsS 1.4846 2058 10.5
Mining:
COAL TTHRIII ©ooe et et a e et e a et 1.0000 0 Q
Oil and gas exXtraction .. 1.4591 1584 6.7
Metal mining and nonmetallic minerals, except fUBIS .. 1.5880 3337 12.6
Construction:
COMSITLICHION Lot e sttt e e s e e s 1.8723 4528 21.4
Manufacturing:
Food and kindred products and tobacco products 1.5222 2060 8.5
Textile Ml ProdUCES 1.4834 2795 16.6
Apparel and other textile productS 1.4528 2776 16.5
Paper and allied ProdUucts o 1.4847 2763 10.7
Printing and pUBSRING oo 1.6296 3174 12.6
Chemicals and allied products and petroleum and coal products 1.6214 2812 9.5
Rubber and miscellanecus plastics products and leather and leather products ... 1.5946 S3112 14.5
Lumber and wood products and furniture and fIKTUrES ..o 1.6863 3702 17.6
Stone, clay, and glass products 1.7749 3348 14.0
Primary metal INdUSITES . 1.7800 3125 1.7
Fabricated metal Products 1.7173 3722 14.1
Industrial machinery and equUIpmENt . 1.7207 2818 15.3
Electronic and other electric equIPMmEnt ... 1.6214 3334 12.9
Motor vehicles and egqUIPMENT .. 1.6967 3160 10.7
Other transportation equipmENt 1.5913 376D 12.0
Instruments and related products o 1.6120 L3056 12.58
Miscellaneous manufacturing INAUSIIES ... 1.7072 3744 20.2




For More Info on RII

« The Bureau of Economic Ané
resources on RIMS Multipliers
prepared:

RIMSII Home Page
http://www.bea.doc.qov/bealrec

Brief Description of RIMS ||
http://www.bea.doc.qga V/ aqgional/ri

— —

RIMSII User’s Hanc

http://www.bea.doc.q
NC/Meth/rims2.pd

23/38



The Problems with IC

Practical Issues

« Data needs and complexity: IO models are
data hungry. This typically places these mode

Theoretical Issues

 Time/Data issues: Usually a single
Total Requirements Table. But 1) purchs
term investment and 2) short term trends 1

Stability of the technical coeffici
change, and demand change
Table. This can impact

IO assumes a linear re
and outputs: This ass
decreasing returns to sce

Industrial categorization:
single, homogeneous prc
product. These as pti
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The Power of IO |

Despite these problems IO analysis
powerful analytical tool.

“The chief value of regional input-
analytical power.” (Bendavid-Val, p.

“As a descriptive tool, input-output ta

- present an enormous quantity of i
and easily understood fashion;
- provide a comprehensive picture of th
regional economy;
- point up the strate
- highlight possible «
and employment multi
Urban Planners should
assumptions, and data
you may not be |
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The Leontiet Open Production Model
Input-Output Analysis

Iris Jense
December

Abstr:
Wassily Leontief won a Nobel Prize in Eco
the economy using his input-output model.
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C7
... The Leontief Open Production Model or I=C Analysis

el

Ever wonder how the government
when the airline industry shrinks o
are subsidized by the government? Inp
to any size economy from a business ¢
most often used for city planni
The Leontief Open Produc

economic analysis too
Output analysis the m
Leontief open productior
understand the linear
understanding is the purp
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A Simple Example

The technology matrix A will describe the
other sectors. The technology matrix A |
vector represents a different industry
represents what that industry inputs as a ¢

The demand vector will be represented &
amount of product the consumers will need
represents the total production that will be neede
D. The total production vector e defined i

Example 1. The tech
between the industries of

Fanming CORSIUCHON

ction:

Clothing:

Cr

... The Leontiet Open Production Model or I-OrAnalysis

Clotming
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... The Leontief Open Production Model or [-=O/AR.

The relationships between the three industries

1. The entry a,, holds the number of unit
in producing one more unit of farming. The &
the farmer needs of construction to produce
a,; holds the number of units the farmer neec
unit of farming.

2. The entry a;, holds the number of units t

farmer to produce one more unit ilding .The ¢
units the builder needs of cc g uce one
The entry a5, holds the nu

one more unit of constructic

3. The entry a,; holds the
produce one more unit of clo
construction that the tailor nee
2,5 holds the number of units c
more unit of his own

-
%

|l‘y

Q
>

I

C7

Q
>)
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... The Leontief Open Production Model'or I-O/Analy/sis

e |
Clothing 10/100

In general each entry In t h : ﬁ!

where X; represents
total production of an |

Fuulug Construction Clotmng
g

Finally x;
Industry ne
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... The Leontief Open Producti
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Module 5 - Arena Manufacturing Example 8-4 (with Conveyors)

Module 5 - Arena Batch/Separate Example

Module 6 - Unif(0,1) Generation

Module 7 - Random Variate Generation

Module 8 - Input Analysis

Module 9 - Output Analysis

Module 10 - Advanced Output Analysis

Module 11 - Ranking and Selection
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