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The turn of the century brought about a new level of social interconnectedness. 
Americans moved into overflowing megacities like New York and Chicago. Wages became the 
norm, not the exception, and subsistence lifestyles were traded in for city living. This new level 
of monetary interdependence would birth the economy as it is today. As is the case for any 
fundamental shift in the underlying workings of our lives, the economy warranted study.  

Even though the fundamental identities of linear algebra have existed for centuries (in 
fact the Babylonians possessed a methodology for solving 2 x 2 linear systems millennia ago), its 
importance blossomed with its use of calculus, and the identification of flow models that serve 
a fundamental function to our daily lives; the economy.  

20th century economist Wassily 
Leontif won the Nobel Prize in Economy 
for his analysis of the monetary input and 
output of the economy. His analysis and 
resulting model of the economy was made possible by linear algebra. By breaking up the 
economy into major sectors, he was able to set up linear equations in a matrix that represented 
the income and output of the major sectors of the economy.  

The primary goal of our project is to demonstrate and analyze Leontif’s economic model 
using abridged data. As opposed to 500 major economic sectors, the project employs a 
simplified version of his model using only 5; agriculture, manufacturing, service, government 
and household. Using real data, compiled from 1947 analytics, a 5x5 system of equations was 
constructed. The sum of the columns of the matrix represented the output of that sector, and 



sum of the rows represented the income of the given sector.         

 
 The matrix was then converted to a stochastic system by dividing each entry by the sum 

of column of the columns. Because of the way the Maple’s linear algebra software operates on 
floating point numbers, the values were kept in fraction form in order to solve the system. 

 
Following this, in order to appropriately represent a flow model, one was subtracted 

from the main diagonal because these entries represent closed-system cost and gains.  



 

Finally, an analysis using Maple was performed on the system that determined the rank 
of the matrix to be four. This indicated an infinite number of solutions and the presence of a 

one-dimensional nullspace. The nullspace reflects conditions feasible for economic equilibrium. 

 
Once we added all of the vector values together we were then able to divide the total 

output of the economy (which we found to be 818.46 billion dollars) by the sum of the vector 
obtained by the nullspace which gives us our pHo value. From this we were able to solve for all 
other values. 

 



The purpose of the project was to demonstrate the application of linear algebra in 
economics. This analysis showed a correlation between fundamental subspaces and the 
meaning of their representation in fiduciary models. Understanding economics trends and 
present occurrences is made possible by these means. This is exceedingly important because 
the modern world is in fact very young, and predictive models are the only means by which we 
can anticipate dangers in the future.  


