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What does a solution for the equation mean  ?G œB B

Add an  : only consumesopen sector(“unproductive”) 

 . œ

Ô ×Ö ÙÖ Ù
Õ Ø
.
.
.
.

"

#

$

%

œ demand from open  sector

    Leontieff Open Economy Production Model

      B œ GB .

 total  demand    demandœ 
production from productive    from open

    sector to    sector

   produce B
    Ð“intermediate � Ð“final

       )   demand” demand”Ñ

 



Example

   G œ

Þ"! Þ!& Þ$! Þ#!
Þ"& Þ#& Þ!& Þ"!
Þ$! Þ"! Þ"! Þ#&
Þ"& Þ#! Þ"! Þ#!

Ô ×Ö ÙÖ Ù
Õ Ø

  

 ÐM � GÑ œ

Þ*! � Þ!& � Þ$! � Þ#!
� Þ"& Þ(& � Þ!& � Þ"!
� Þ$! � Þ"! Þ*! � Þ#&
� Þ"& � Þ#! � Þ"! Þ)!

Ô ×Ö ÙÖ Ù
Õ Ø

       Suppose final demand . œ

#&!!!
"!!!!
$!!!!
&!!!!

Ô ×Ö ÙÖ Ù
Õ Ø

                          ÐM � GÑ                                         .

 

Ô ×Ö ÙÖ Ù
Õ Ø

Þ*! � Þ!& � Þ$! � Þ#!
� Þ"& Þ(& � Þ!& � Þ"!
� Þ$! � Þ"! Þ*! � Þ#&
� Þ"& � Þ#! � Þ"! Þ)!

œB

Ô ×Ö ÙÖ Ù
Õ Ø
#&!!!
"!!!!
$!!!!
&!!!!



Row reduce (Matlab)
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    Leontieff Open Economy Production Model

      B œ GB .

 total  demand    demandœ 
production  from productive from open

    sector to    sector

   produce B
    Ð � Ð“intermediate “final

          demand” Ñ Ñdemand”

Theorem about this model:

 If   have nonnegative entries and allGß .
 column sums are   (� " every sector

 profitable), then

  ÐM � GÑ must be invertible

   and so  will have aÐM � GÑ œB . 

    unique  solution: B .œ ÐM � GÑ�"

  and all entries in solution will be 0B  

   and so the solution is economically

    feasible
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Motivation behind the definition of determinant, using
an invertible  matrix $ ‚ $ E

Assume  (or do row interchanges to make this+ Á !""

true)
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E E œ Á is invertible means that det 0?

Ð? is really the same formula as we used to define det
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So (for  matrices) the calculation illustrates why$ ‚ $
we defined det  the way we didE
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Will see that's true when  is E 8 ‚ 8



E œ 8 ‚ 8 matrix
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Theorem Let  be a square matrix:E

 1) if a multiple of one row of  is added toE
 another to get a matrix , then det detF E œ F

 If two rows of  are interchanged to get ,#Ñ E F
 then det  = detF � E

 3) If one row of   is multiplied by  to getE 5
  ,  then det  detF F œ 5 E
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A side observation for   matrix ß $ ‚ $ E À
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? is the sum of terms, each with a  or attached' � � Þ
Each term is

   a product of 3 entries from :   from theñ E no two
same row, no two from the same column and

   every “triple” of that kind is includedñ
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   the sign on a term is determined looking at itsñ
sequence of “ ” and seeing whethercolumn subscripts
an odd  or even number of  “adjacencyÐ � Ñ Ð � Ñ
switches” to get this sequence into natural order
(1,2,3)
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