


EC 215 413



Wassily W. Leontief, The Structure of American Economy

1919 - 1939, 2d.ed., Oxford University Press,

Fair Lawn, N.J.,  1951.

414
EC215



*) uuusiaogt% (Open Model)
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b) ttuu+iaoutlpl  (Closed Model)

9) uuuqianuaniwdv  (Static Model)
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n) uuu?iaauan?wLndau  (Dynamic Model)
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6.b  Tnm&i~n7vSmmi91: (Mathematical Formulation)
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Interindustry-Intermediate

Use

(Domestic+Import)  P1 p2 P3... Pn

i

GNP

-.

Total

Inputs (Xj 1 x1 x2 x3.. - xn
i
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Total Output

Xf

x2

x3

*n

Primary Inputs

Total Inputs

nlllULnq  :

Intermediate Goods + Final Demand

Xl1 + Xl2 + Xl3 + * - - + Xl” +

x21 + x*2 + x23 + *. . + X2” +

xgl + x32 + x33 + . . - + X3” +

Xnl t Xn2 + Nn3 + - - . t Xnn t

Pl P* P3... Pn

x1 x* x3 - - ’ x
n

n +P =
ifl⌧ij  j

l  ⌧

j

d I

d2

d3

d
n
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x* =
x21 + ‘22 + ‘23 + . . . . + X2” +d 2

.x3 = x3l
+ x32 + x33 + . . . . + X3n + d 3

. . .
. . .
. . .

xn = xnl + xn2 + xn3 + ---- + Xnn  + dn

iiuuRs xij =
xi

atl (a ij = Ccnstanted)

TRcJd  :

x =j ix
i = l ij + ‘j

‘i = 1 Y..
j=l ‘ 11 t d.1

n4a xej = a..X.
-LJ  1
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LLIlUPll  x =
ij aijXj

x1  = allXl + a 12x2 + a13x3 + . . . + al”x” + d 1

x2 = a21X1 + a22x2 + a23x3 + . . . .f a2”>rn  + d2

x3 = a31x1 + a32x2 -t a33x3 + . . . + ynxn + d3

. . . . .

. . .

. . . . .

xn = anl  1x + an2x2 + a x + . . . + a
n3 3 OnXn + d n

(1 - all)xl  - a12x2  - al3x3  . . . - illnxn = dl

- a21~1 + (l-a22)x2  - a23x3 . . . - aznxn = de

- a3lxl  + a32x2 + (l-a33)x3  . . . - a3”xn  = d3
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1-all)xl  - a12x2  - al3x3 .

-azl  x1 +(1-a22)x2-  az3x3  .

-a31  x1 + a32X2 +(1-a23)x3  .

.

-anlxl  - aI12x2  -

.

a n 3 x3 *

(l-all) -a12 -a13  -

-a21 (1 -a22) -a23 ’

-a31 -a32 (1-a33) .

. . .

. .

- aIll -an2 -an3 - .

- al*Xn

- a2nxn

- a3nxn

. +(l-ann)xn

TalII

. -a2n

-37

. (l-arm)

n x n

x1

x2

x3

x ”

dl

d2

d3

d n

d2

d3
.

d n

nxn
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0 . . . 0

0 . . . 0

1 . . . 0

.

. .
.

0 . . . 1

alL al2

a2L a22

a3L a32
.

.

.

anl a*2

a13 '.. al"

a23 .". a2n

a33 --* a3Il
.
.

uanu~nuSkgyKnu&ou  Matrix (Matrix Notation)

[ I - A ] ,  = d

Tnud  :

[I - A]t?h Matrix p1u?n nxn ua~\iinufi~ih&t&iu

du I : identity matrix

A : coefficient matrix

nmmm  Column Vector X Inu5~uu matrix (matrix operation)

w
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(I - *-: 11 - A) X ={I-A;' d*

nT0
- 1

I X L (1 - A? d ;(l - At (I .. Al.: I

X = (I - A? d : IX = X

vmd?~ti%n~r~~a~wnfl  X RIUJ'IXIU  Matrix "
0 .

lnclnuuiu  na73Wo  n1n7
ni

Matrix "A"du~%~n;i Leontief coefficient matrix

(%j)  1 ”(A = (ad nxn = xj traxA”Lfinaonwn identlt)
nxn

odu (I - A)-' iTuui~tfun7i  Leontief inverse matrix iam

C’I n% B,z = 1

B : Au matrix B =-ln  7 da7lu1n nxn

IBI : %I determinant WN matrix B

C : %I Adjoint PIUV  B n% “adj  B”  (C’ : transpose tinv

Cofactor 3J
I : fta  Identity matrix TJUI(~~ nxn
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uaz3inr&u1wnu  inverse matrix d+

-id adj B = C'

cij  =
(1 - l)i+j  1 Mij 1

(Mi i : Minor i - j’l

vmn5~n73m inverse matrix ol~u~"n\rm~~~~~iv~~~~t~u~~~~  metrix B

TPI  1 lrn7 inverse matrix (B)-1 l&&~de  matrix B 6uuli)u nonslgular

matrix namfio  H determinant -i;nhfu  "qu;"  ( IB 1 # 0) Ln'-&l "UQ r&J

=J~'llkw77o
I

inverse lnralr

(I - A)-l = adj (I - A)
II - Al

X = (I - A)-'d
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Xij  = aij xj (klJyad  cl)

TRU  xj 1 ibwnn7miu-mmu7-uu  Matrix  &N&I  (  Xi = XJ d.la  i=j  )
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X .= (I - A)-'d

war xij = aij 'j

l ) mi dn?'lnl Matrix A (Leontief coefficient matrix)

A = (a ij )3x3

.I25! .250 .167 .020

A = .333 .080

.175 .133 .2oa
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m) ~W~N-IMI  Adjolnt (I - A)

91n Cof (I - A) =
%)3x,

du cij = ( - 1) '+j 1 Miil

P& .523 .214 .150

Cof (I - A) = .136 .697  .147

027 .075 .542
J

9-m adj (I - A) = (Cof (I - A))'

PTuik  adj (I - A)

.150 .I47
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<) ~1; (I - A) -1

-IP\) ( I  - A)-’ = adj (I - A)

( I  - A) - ’

I. .214  .523  150 .697 .147 .136 .075 .542 .027 i
=

.523 .136 .027

.214 .697 .075

I
L *150 *147 .542

=

0.42
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.523
-73

t&  ( I  - A)-1 =

1.245

.510

.357

6) nitQm7vhm  column vector X

=tin x = ( I  - A)-‘d

459.51

=

-- !

1,681.92

605.73

.* .w
.42 .4 2 1

.?E .:175

.42 7z I

.w. *542
.42 .42

.324 .068

1.660 .179 1I
.348 1.291

1

1.660 .I79

110

960

180

3x1
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x1
IIx2 -

x3

3x1

x2
I

x3
1

1

459.51

1,681.92

605.73

3x1

459.51

1.681.92

605.73 (cquivalance of matrices)
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New Gross - Flow Table
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x = (I - A)-Id
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Xij = a.. Xj,
13
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-
I

\
UEing Sector I

\
I ,I1 III I

Final
Total Output

Producing Sector
I Demand

I
I
1

I 300  200 80 I 420 1,000

II 200 0 200 f 100 500

IIII 100 150 40
f

1 1 3 400

s--------.-----u - - - - - + - - - - - -

Primary Inputs 400 150 80 I  , GNP : 630
I

Total Inputs 1,000 500 400

-

4 3 9
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