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itself insufficient for reconstructing the intersectoral flows. The prob-
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len has too many degrees of freedom. 1In order to reach a solution, we need

an additional source of information and, in our case we used the national
. V ———

technical input-output coefficients. These had to be adjusted to yield the

ré@nal row_and column totals when multiplied by total regional output.
These adjustments require the following assumptioms:

1. Price differences operate wmiformly along _rows; whenever there

N——

is a difference in the average price of the products of a sector, it is
charged in the same proportion to all users.
2. Whenever there is substitution of one product for amother due to

differences in demand or in industry mix, it W

extent.
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we, formly affects all productive processes.
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The corollary of the last two assumptions is that differences in

3. VUherever there is a change in the degree of fabriaction it wni-

‘}ﬂ selling patterns and/or differences in teclnology operate wniformly
M

along rows and columns, respectively.

In order to explain the model,1 let us introduce the following

defini tions:
A = national (1958) input-output coefficients matrix.
B = regional (Washing:on State 1953) input-output coefficients matrix.
-.-Ji: reng of gross outputs by sector.
i = regional vector of intermediate outputs (row totals)
z = regional vector of intermediate inputs (column totals)
?= grouping matrix.

1. Our model is an adaptation of a model presented by Richard Stme and
Alan Brown and used by them in order to_adjust for changes in national
input-output tables over time [15], [14].






is an improved estimate of B adjusted for row totals, but not for column
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totals. Now, =
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is a new improved estimate of B now adjusted for column totals but no
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longer for row totals. One can use, however, A, in equation (4) and ob-
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tain Az in equation (7) which then can be used in equation (8 ) and so

i

on. In our computer program this forms a loop.

The only remainin; problem is to find out whether the process con-

verges, at what speed and whether the limit towards which it converges
is the B matrix of true regional coefficients.

The above model was used for testing six different cases in order to
isolate the effects of (1) degree of aggregation (size of the matrix of
coefficients), (2) differences in the relative level of prices between
1958 and 1963, and (3) differences in the relstive size and structure
of Washington State and U.S, imports. More specifically, the following

cases were studied.

Case I: Both the U.S. and the 5% x 54 Washington State input-output coef-

ficients matrices were aggregated to size 43 x 43 by the use of
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appropriate grouping and weighting matrices in steps (2) and (3) of the
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program. The relative importance of the various sectors in the national
—
=

and Washington/State economy provided the respective weights.
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were derived. More formally the program covered the fallowing steps:

t

D1 = Bl - Au H (12)
fd
d* = | 1.1 : where b; , # 03 (13)
i.bl-ij } -, 1
Mean of D, * = T 4ty ; (14)
m

0‘_ ‘< X
Standard deviation of Dl* =/ i J 1-1j3

where

= matrix of absolute deviations between the calculated and real
coefficients

*
Dy = matrix of deviations between the calculated and real coefficients
expressed as percentages of the real coefficients.

dl'ij = elements of the D1 matrix
bij = elements of the B matrix

* * .
dj.g1y = elements of the D, matrix

*
m = number of entries in the D1 matrix,

These calculations were repeated after each iteration of the model.
Together with the distribution of percentage deviations by deciles they
enable a crude assessment of the relative value of the various approaches

and hypotheses tested. The major drawback appears to be, however, the

way in which the deviations have been implicitly weighted. DNotice that a

deviation from a small “true- coefficient affects far more the end result

than an equal deviation fram a large coefficient. Weighting the deviations

P

by the absolute size of the flows would not serve our purpose. Since
these flows would refer to one particular region only they would not

necessarily help to test the basic assumptions of the method used.









V. Results
With the help of our camputer program we examined six different
cases. The results are summarized in the following Table and

Appendix II.
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Sector General Name

Number

of Sector

APPENDIX T

SECTOR RECORCILIATION

Washington
State
Sector No.

Name of Sector

Washington State Table Mo

Name of
Sector

Sector United

States Table

1

N 0 N3 o

10

11

Agricultural
Crops

Livestock
products

RN e I
FESE TRl ST o)

fishing

Mining

Construction

Meat products
Dairy products

Caming &
preserving

Grain mill
products
Beverages

Other foods

wE o

Ut

1

48

10

11

Field crops
Vegetables

Other agriculture
Iivestock & products

Fishing

Ferastry

Mining

Construction

Meat products

Dairy products

Caming & preserving

Grain mill products

Beverages

Other foods

Other agri-
cul tural
products
Livestock &
livestock
products
Forestry &
fishery
product s
Agriculture,
forestry &
Tishery
services
Various
types of
mining

New con~-
struction
Maintenance
& repair
construction
Meat
oroduct s
Dairy
products
Caming &
preserving
Grain mill
products
Beverage
industries
Bakery
products
Sugar
Confection-
ary & re-
tail
products
Miscellan-
eous food &
kindred
products
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Washington

Sector General Name

Number

of Sector

State

Sector No.

Name of Sector

UeSe
Sector United
States ZTable

Washington State Table No.

19
Name of
Sector

12

13

14

15

16

17

18

19

20

Textiles

Apparel

[umbsr & wood
products

Furniture &
fixtures

Paper products

Printing &
publishing

Industrial chemi-
cals

Other chemicals

Petroleum refin-
ing

12

13

16
17
18
19

20

21
22
23

24
25

26

27

Textiles

Apparel

Logging
Saw mills
Plywood
Other wood

Furniture & fixtures

Pulpmills
Paper mills
Paperboard mills

Printing & publishing

Industrial chemicals

Other chemicals

Petroleum refining

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Broad and
narrow fab-
rics, yarn
Miscellan-
eous textile
gaods &
floor cov-
ering
Apparel
Miscellan-
eous fabri-
cated tex-
tile
products
Iumber &
wood
products
Wooden con-
tainers

Household
furniture
Other fum-
iture &
fixtures
Paper & al-
lied
nroducts
Paperboard
containers
& boxes
Printing &
publishing
Chemicals &
selected
chemical
products
Plastics &
synthetic
materials
Drugs,
cleaning &
toilet
Paints &
allied
products
Petroleum
refining &
related
industries
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Sector General Name
Number of Sector

Washington
State
Sector No.

UIS.
Name of Sector
Washington State Table No.

20

Name of
Sector

Sector United
States Table

21 Glass, stone, &
clay products

22 Iron & steel

manufacturing

23 Aluminum manu-
facturing

24 Non-ferrous metals

manufacturing

25 Metal products

26

Nonelectric mot-
ive equipment

27 Machine tools &
shops

28 Nonelectric in-
dustrial equipment

28
29

30

32

31

33

35

36

37

Glass & stone 35
Cement, clay products

36
37

Iron and steel

Aluminum 38.2

Non-ferrous metals 38.1

383

“Heavy* metal products 39
“Iight’ metal products

Nonelectric motive L3
equipment

k5

L6

Machine tools & shops Lo

&

Nonelectric industrial
equipment

Glass &
glass
products
Stone & clay
products
Primary iron
& steel
manufactur-
ing
Aluminum
manufactur-
ing

Copper manu-
facturing
Ut her non-
ferrous
metal manu-
facturing
Metal con-
tainers
Heating,
plumbing &
structure
Engines &
turbines
Farm mach-
inery &
equipment
Construc-
tion, min-
ing, oil
machinery
Materials
handling
machinery &
equipment
Metal work-
ing mach-
inery &
equipment
Machine shop
vroducts
Special in-
dustry mac h-
inery &
equipment
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Sector General Name
Noe of Sector

Washington

State
Sector No.

Name of 3ector

U.Se

Sector

Washington State Table Nos

21

Name of
Sector
United

States Table

29 Electric
machinery

30 Motor vehicles

31 lderospace

38

40

39

32 Other transporta- 41

tion

33 Other manufacturing 42

Electric machinery

Motor vehicles

Aerospace

Shipbuilding

Other manufacturing

59

51

52

5%
55

56
57

59

60
61

13
15

2
33
3

62

General in-
dustry mach-
inery &
equipment
Office, can-
puting &
accounting
mac hines
Service in-
dustry

mac hines
flectric in-
dustry
equimment
Household
appliances
dlectric
lighting &
wiring
Radio & TV
dlectrical
canponents
Miscellan-
eals elec~
trical
equipment
iotor ve-
hicles &
equipment
Aircraft &
parts

Other trans-
portation
equipment
Ordnance &
accessories
Tobacco
manufactur-
ing

Rubber &
plastic
leather &
tanning
Footwear &
other
leather
Seientific
& control-
ling equip-
ment



Sector General Name

of sector

Washington
State
Sector No.

Name of sSector

U.S.
Sector
States Table

Washington State Table No.

22

Name of
Sector
Uri ted

(oY) W W
NN s

Transportation

Communications

Electric companies

Gas campanies

Water services

Wholesale & retail

trade

Finance & insur-

ance
Real estate

Business services

Personal services

b7

W
Ls
46

49

50
51
52

S

All transportation

Comrmunications

Zlectric canpanies

Gas campanies

Water services

Wholesale & retail

Finance
Insurance
Real estate

Business services

Personal services

63

64

65

66
€7

68.1
68.2
68.3

€9

70
71

73
74
72

75

76
77

Optical,
photogra-
phic equip-
ment
Miscellan~
el s manu-
facturing
Transporta-
tion and
warehou s-
ing

Cther com-
munications
Radio &=«

TV broad-
casting
Electric
utilities
Gas util-
ities

Water &
sani tary
services

Wholesale &
retail
trade
Finance &
insurance
Real es-
tate &
rental
Business
services
Research &
development
Hotels, per-
sonal &
repair
services
Afutomobile
repair
services
Amu sements
Medical,
educational
& nonprofit
organizg-
tions



APPENDIX IT
Distribution of Percentage Errors by Deciles

After the Tenth Iteration

CASES
% —}" II III Iv v VI
1 0-10 57 36 L7 31 16 14
2 11-20 46 36 L7 43 31 34
3 21-30 53 52 60 43 25 21
L 31-40 60 38 H 39 32 29
5 41250 S 40 55 b1 30 31
6  51-60 75 L6 65 39 36 b2
7 61-70 67 40 76 48 L1 46
8  71-80 71 2 75 35 b1 34
9 81-90 66 37 65 35 F FH
10 91-100 127 85 132 85 248 251
11 100+ 149 103 149 106 71 69
825 545 825 545 625 625
B(i,3)=0 1024 751 1024 751 671 671
m = 1849 1296 1849 1296 1296 1296
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