Mathematical Presentation of
Input-Output Analysis
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< Matrix presentation of a general case>
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Average Propagation Length (APL)
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Average Propagation Lengths
Definition

v =3l /3]

[A*];; : the element of i row and j™ column of
an input coefficient matrix of k™ power
k : a number of production stages along the path
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Impact of a unit increase in demand

1-step (direct) path —>A
2-step paths — A X A=)A2
3-step paths — A X A= )A3
4-step paths — A X A3= A4

k-step paths — A X Ak-1= Ak
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Pass-through frequency (PTF)
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Pass—through Frequency (PTF)
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Liang et al. (2016)
Structural Betweenness Centrality

) : the number times that sector ¢ of a high-risk country
appears in the path between sector s; and sector s,



Pass—through Frequency (PTF)
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) : the number times that sector ¢ of a high-risk country
appears in the path between sector s; and sector s,
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The amount of g sector products required to
produce one unit output of sector
via production in sector / and sector h.

Input coefficient sequence
as a propagation path




Pass-through Frequency (PTF)
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Pass-through Frequency (PTF)

S15k An impact share of
a particular production path
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The weighted average of the number of t sector
emergence along production paths

— The frequency that a supply chain passes
through the industrial sectors of a high-risk country



Pass-through Frequency (PTF)
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