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      Chart 1 showed us the different between nominal US GDP changing rate (Blue Line) 

and the real US GDP changing rate (Red Line). In the detail, from the blue line, the line chart 

is increasing from 6,000 to 14,000 billions of dollars during 1992 to the middle of 2007. In 

particular, from the past to the middle of 2007, The GDP was reached the peak at 14,000 

billion of dollars. After the middle of 2007, the subprime crisis was busted caused by lots of 

reasons. The GDP rate was changed to decrease from over 14,000 to below 14,000. From the 

chart we can see, The GDP rate was increasing again after 2009 and Keep growth rate after 

2011. 

      From the other side, the red line (the real US GDP changing rate) is a little bit 

different from the nominal US GDP changing rate. To be specific, the rate of the red line was 

repeatedly increasing and decreasing. But the overall changing rate is increasing from 1947 to 

2011. Form the chart we can see the same position with the blue line at the middle of 2007. 

The changing rate was decreased. But it is interesting that the real US GDP rate is lower than 

normal US GDP rate after the middle of 2004. 

      From the chart 1, we can see clearly that the GDP keeps increasing from the past to 

2011 even the subprime crisis was busted. Thus, we conjecture that the GDP is still increasing 

after 2012 with little rise and fall. 
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for j from 1 to 65 do 

for i from 1 to 65 do 

A [i,j]:=Use Matrix [i,j]/ Total Output Vector[j]; 

End do: end do: 

Norm ((A^+) - A); A is not early symmetric 

                      2.66087120551529122 

Id:=Matrix(65,65,shape=identity): 

Determinant (Id-A): Nonzero, so lambda 1 is not equal to 1 

0.00519526469884434 

then p1:=Eigenvalues(A): complex eigenvalues appear 

Inverse of Identity Minus A:=(Id-A)^(-1):  

We can find all entries are nonnegative!!!! 

And next, for i from 1 to 65 do abs (p1[i]);end do 

                 (0.4868125034417885) 
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                 (0.34348111511215546) 

                 (0.2764942215828645) 

                 (0.2764942215828645) 

                 (0.27102651618996754) 

                 (0.17705008451527957) 

                 (0.17705008451527957) 

                 (0.2184448064759002) 

                 (0.20333320151217613) 

                 (0.20333320151217613) 

                 (0.20892623455098713) 

                 (0.19743793801285298) 

                 (0.16008489844112053) 

                 (0.1206286174820529) 

                 (0.1206286174820529) 
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                 (0.14300774694311552) 

                 (0.14300774694311552) 

                 (0.08618370213399722) 

                 (0.08618370213399722) 

                 (0.11799825577184633) 

                 (0.11166410058301411) 

                 (0.1070285921653009) 

                 (0.10486682173017621) 

                 (0.07427635519038277) 

                 (0.07427635519038277) 

                 (0.04013328362241641) 

                 (0.06306704185074537) 

                 (0.06306704185074537) 

                 (0.0451757355610019) 
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                  (0.0451757355610019) 

                  (0.05624435130489003) 

                  (0.05624435130489003) 

                  (0.032548773514949954) 

                  (0.032548773514949954) 

                  (0.02431000076483382) 

                  (0.02431000076483382) 

                  (0.04553887573518569) 

                  (0.038686320637642595) 

                  (0.038686320637642595) 

                  (0.03932715962500921) 

                  (0.03932715962500921) 

                  (0.020525490935882306) 

                  (0.020525490935882306) 
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                  (0.03159322417271608) 

                  (0.029133232442667918) 

                  (0.029133232442667918) 

                  (0.016402475174578345) 

                  (0.016402475174578345) 

                  (0.02074357894110082) 

                  (0.02074357894110082) 

                  (0.019907938532443582) 

                  (0.019907938532443582) 

                  (0.011371497339882188) 

                  (0.011371497339882188) 

                  (0.005823436237903249) 

                  (0.005823436237903249) 

                  (0.004265190009195381) 
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                  (0.004265190009195381) 

                  (0.003386800709172334) 

                  (2.0786850789887324e-4) 

                  (2.0786850789887324e-4) 

                  (2.691219285000009e-4) 

                  (7.581453066202502e-13) 

                  (7.581453066202502e-13) 

We can notice all eigenvalues of A have modulus less than one.  

At last Look for negative entries of (I-A)^(-1) 

for i from 1 to 65 do 

for j from 1 to 65 do 

Inverse (A,55,1)=0. 

Inverse (A,55,2)=0. 

Inverse (A,55,3)=-0. 
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Inverse (A,55,4)=-0. 

Inverse (A,55,5)=-0. 

Inverse (A,55,6)=-0. 

Inverse (A,55,7)=-0. 

inverse(A,55,8)=-0. 

inverse(A,55,9)=-0. 

inverse(A,55,10)=-0. 

inverse(A,55,11)=-0. 

inverse(A,55,12)=-0. 

inverse(A,55,13)=-0. 

inverse(A,55,14)=-0. 

inverse(A,55,15)=-0. 

inverse(A,55,16)=-0. 

inverse(A,55,17)=-0. 
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inverse(A,55,18)=-0. 

inverse(A,55,19)=-0. 

inverse(A,55,20)=-0. 

inverse(A,55,21)=-0. 

inverse(A,55,22)=-0. 

inverse(A,55,23)=-0. 

inverse(A,55,24)=-0. 

inverse(A,55,25)=-0. 

inverse(A,55,26)=-0. 

inverse(A,55,27)=-0. 

inverse(A,55,28)=-0. 

inverse(A,55,29)=-0. 

inverse(A,55,30)=-0. 

inverse(A,55,31)=-0. 
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inverse(A,55,32)=-0. 

inverse(A,55,33)=-0. 

inverse(A,55,34)=-0. 

inverse(A,55,35)=-0. 

inverse(A,55,36)=-0. 

inverse(A,55,37)=-0. 

inverse(A,55,38)=-0. 

inverse(A,55,39)=-0. 

inverse(A,55,40)=-0. 

inverse(A,55,41)=0. 

inverse(A,55,42)=-0. 

inverse(A,55,43)=-0. 

inverse(A,55,44)=-0. 

inverse(A,55,45)=-0. 
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inverse(A,55,46)=-0. 

inverse(A,55,47)=-0. 

inverse(A,55,48)=-0. 

inverse(A,55,49)=-0. 

inverse(A,55,50)=-0. 

inverse(A,55,51)=-0. 

inverse(A,55,52)=-0. 

inverse(A,55,53)=0. 

inverse(A,55,54)=0. 

inverse(A,55,56)=-0. 

inverse(A,55,57)=-0. 

inverse(A,55,58)=-0. 

inverse(A,55,59)=-0. 

inverse(A,55,60)=-0. 



Chong Wang 

Tianzi Ye 

Page 15 

inverse(A,55,61)=-0. 

inverse(A,55,63)=-0. 

inverse(A,55,65)=-0. 

inverse(A,56,1)=0. 

inverse(A,56,2)=0. 

inverse(A,56,3)=-0. 

inverse(A,56,4)=-0. 

inverse(A,56,5)=-0. 

inverse(A,56,6)=-0. 

inverse(A,56,7)=-0. 

inverse(A,56,8)=-0. 

inverse(A,56,9)=-0. 

inverse(A,56,10)=-0. 

inverse(A,56,11)=-0. 
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inverse(A,56,12)=-0. 

inverse(A,56,13)=-0. 

inverse(A,56,14)=-0. 

inverse(A,56,15)=-0. 

inverse(A,56,16)=-0. 

inverse(A,56,17)=-0. 

inverse(A,56,18)=-0. 

inverse(A,56,19)=-0. 

inverse(A,56,20)=-0. 

inverse(A,56,21)=-0. 

inverse(A,56,22)=-0. 

inverse(A,56,23)=-0. 

inverse(A,56,24)=-0. 

inverse(A,56,25)=-0. 
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inverse(A,56,26)=-0. 

inverse(A,56,27)=-0. 

inverse(A,56,28)=-0. 

inverse(A,56,29)=-0. 

inverse(A,56,30)=-0. 

inverse(A,56,31)=-0. 

inverse(A,56,32)=-0. 

inverse(A,56,33)=-0. 

inverse(A,56,34)=-0. 

inverse(A,56,35)=-0. 

inverse(A,56,36)=-0. 

inverse(A,56,37)=-0. 

inverse(A,56,38)=-0. 

inverse(A,56,39)=-0. 
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inverse(A,56,40)=-0. 

inverse(A,56,41)=0. 

inverse(A,56,42)=-0. 

inverse(A,56,43)=-0. 

inverse(A,56,44)=-0. 

inverse(A,56,45)=-0. 

inverse(A,56,46)=-0. 

inverse(A,56,47)=-0. 

inverse(A,56,48)=-0. 

inverse(A,56,49)=-0. 

inverse(A,56,50)=-0. 

inverse(A,56,51)=-0. 

inverse(A,56,52)=-0. 

inverse(A,56,53)=0. 



Chong Wang 

Tianzi Ye 

Page 19 

inverse(A,56,54)=0. 

inverse(A,56,55)=-0. 

inverse(A,56,57)=-0. 

inverse(A,56,58)=-0. 

inverse(A,56,59)=-0. 

inverse(A,56,60)=-0. 

inverse(A,56,61)=-0. 

inverse(A,56,63)=-0. 

inverse(A,56,65)=-0. 

inverse(A,62,1)=0. 

inverse(A,62,2)=0. 

inverse(A,62,3)=-0. 

inverse(A,62,4)=-0. 

inverse(A,62,5)=-0. 
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inverse(A,62,6)=-0. 

inverse(A,62,7)=-0. 

inverse(A,62,8)=-0. 

inverse(A,62,9)=-0. 

inverse(A,62,10)=-0. 

inverse(A,62,11)=-0. 

inverse(A,62,12)=-0. 

inverse(A,62,13)=-0. 

inverse(A,62,14)=-0. 

inverse(A,62,15)=-0. 

inverse(A,62,16)=-0. 

inverse(A,62,17)=-0. 

inverse(A,62,18)=-0. 

inverse(A,62,19)=-0. 
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inverse(A,62,20)=-0. 

inverse(A,62,21)=-0. 

inverse(A,62,22)=-0. 

inverse(A,62,23)=-0. 

inverse(A,62,24)=-0. 

inverse(A,62,25)=-0. 

inverse(A,62,26)=-0. 

inverse(A,62,27)=-0. 

inverse(A,62,28)=-0. 

inverse(A,62,29)=-0. 

inverse(A,62,30)=-0. 

inverse(A,62,31)=-0. 

inverse(A,62,32)=-0. 

inverse(A,62,33)=-0. 
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inverse(A,62,34)=-0. 

inverse(A,62,35)=-0. 

inverse(A,62,36)=-0. 

inverse(A,62,37)=-0. 

inverse(A,62,38)=-0. 

inverse(A,62,39)=-0. 

inverse(A,62,40)=-0. 

inverse(A,62,41)=0. 

inverse(A,62,42)=-0. 

inverse(A,62,43)=-0. 

inverse(A,62,44)=-0. 

inverse(A,62,45)=-0. 

inverse(A,62,46)=-0. 

inverse(A,62,47)=-0. 
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inverse(A,62,48)=-0. 

inverse(A,62,49)=-0. 

inverse(A,62,50)=-0. 

inverse(A,62,51)=-0. 

inverse(A,62,52)=-0. 

inverse(A,62,53)=0. 

inverse(A,62,54)=0. 

inverse(A,62,55)=0. 

inverse(A,62,56)=-0. 

inverse(A,62,57)=-0. 

inverse(A,62,58)=-0. 

inverse(A,62,59)=-0. 

inverse(A,62,60)=-0. 

inverse(A,62,61)=0. 
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inverse(A,62,63)=0. 

inverse(A,62,64)=-0. 

inverse(A,62,65)=-0. 

inverse(A,64,1)=0. 

inverse(A,64,2)=0. 

inverse(A,64,3)=-0. 

inverse(A,64,4)=-0. 

inverse(A,64,5)=-0. 

inverse(A,64,6)=-0. 

inverse(A,64,7)=-0. 

inverse(A,64,8)=-0. 

inverse(A,64,9)=-0. 

inverse(A,64,10)=-0. 

inverse(A,64,11)=-0. 
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inverse(A,64,12)=-0. 

inverse(A,64,13)=-0. 

inverse(A,64,14)=-0. 

inverse(A,64,15)=-0. 

inverse(A,64,16)=-0. 

inverse(A,64,17)=-0. 

inverse(A,64,18)=-0. 

inverse(A,64,19)=-0. 

inverse(A,64,20)=-0. 

inverse(A,64,21)=-0. 

inverse(A,64,22)=-0. 

inverse(A,64,23)=-0. 

inverse(A,64,24)=-0. 

inverse(A,64,25)=-0. 
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inverse(A,64,26)=-0. 

inverse(A,64,27)=-0. 

inverse(A,64,28)=-0. 

inverse(A,64,29)=-0. 

inverse(A,64,30)=-0. 

inverse(A,64,31)=-0. 

inverse(A,64,32)=-0. 

inverse(A,64,33)=-0. 

inverse(A,64,34)=-0. 

inverse(A,64,35)=-0. 

inverse(A,64,36)=-0. 

inverse(A,64,37)=-0. 

inverse(A,64,38)=-0. 

inverse(A,64,39)=-0. 
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inverse(A,64,40)=-0. 

inverse(A,64,41)=0. 

inverse(A,64,42)=-0. 

inverse(A,64,43)=-0. 

inverse(A,64,44)=-0. 

inverse(A,64,45)=-0. 

inverse(A,64,46)=-0. 

inverse(A,64,47)=-0. 

inverse(A,64,48)=-0. 

inverse(A,64,49)=-0. 

inverse(A,64,50)=-0. 

inverse(A,64,51)=-0. 

inverse(A,64,52)=-0. 

inverse(A,64,53)=0. 
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inverse(A,64,54)=0. 

inverse(A,64,55)=0. 

inverse(A,64,56)=-0. 

inverse(A,64,57)=-0. 

inverse(A,64,58)=-0. 

inverse(A,64,59)=-0. 

inverse(A,64,60)=-0. 

inverse(A,64,61)=0. 

inverse(A,64,62)=-0. 

inverse(A,64,63)=-0. 

inverse(A,64,65)=-0. 

According to above data we can get a conclusion, all entries of inverse of I-A are 

nonnegative!! 

Base on above stuff we can easy get: 1.All entries of A are nonnegative. 
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                             2. All eigenvalues of A have modulus less than one. 

                             3. All entries of the inverse of I-A are nonnegative. 

     In this project I try to use two different ways to get the same answer. Seems like the 

picture added much more authority to the economic analysis, but we have to know, any 

economic analysis is base on the data, and if these data without using mathematic analysis, 

they are useless. 

     Anyway, for me the best idea is combine these to solve the problem, because they can 

totally complement each other! 


