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Chapter 4

AN INPUT-OUTPUT ANALYSIS OF INTERDEPENDENCE 

  BETWEEN JAPANESE AND THE UNITED STATES 

               ECONOMIES

 KOZO ISHIDA

I. INTRODUCTION

  The purpose of this paper is to investigate and evaluate the economic inter-
dependence through trade between Japan and the United States in 1970 from the 
viewpoint of production, value added and employment structures. The method 
of input-output analysis is, therefore, expanded from one country to two countries , 
Japan and U.S.A. The traditional econometric analysis of trade between Japan 
and U.S. has emphasized calculation of import and export functions on a macro 
level and of income and price elasticities on specific goods. These import and 
export functions are linked- directly to a nation-wide macro model in order to 
measure their influences on such economic variables as national income, employ-
ment, etc. Such a macro analysis, however, is not sufficient to understand input-
output relations between two countries as described below. For example , the 
level of export of iron and steel from Japan to the U.S., depends directly on the 
level of production in the relevant industries in the U.S., such as the general 
machinery and transportation equipment industries. Therefore, the expansion 
of demand in those sectors of U.S. will help to increase the export of iron and 
steel from Japan to U.S., which at the same time increases the import of coal 
from U.S. by the iron and steel sector in Japan, which depends heavily on U.S . coal 
as its intermediate raw material. Thus, the expansion of the final demand of 
machinery in U.S. generates output in the sector of coal in U.S., going through the 
sector of iron and steel in Japan. The viewpoint of analysis is, this time, focused 
on structural and inter-industry relations between two countries , so this paper 
uses the method of input-output analysis between the two countries; the input-
output relations between Japan and U.S.A. are shown in Table 1. Using this 
method, the economic interdependence between the two countries in 1970 is 

quantitatively estimated. 
 The analysis basically requires the following two sets of data : 

 (1) national input-ouput tables of Japan and the U.S.A. 
 (2) trade statistics of Japan and the U.S.A. 

The process of the analysis is to compile an input-output table between Japan 
and U.S. by linking the trade matrix to both national input-output tables, using 
the data sets (1) and (2), to make a static open Leontief model of the economy 
combining both countries, and then to evaluate directly and indirectly the magni-
tudes of production, value added and employment in each sector of both countries 

  The team of this investigation was under the direction of Yasuhiko Torii (Keio University) 
and included Masuyo Alai (Keio University), Hikaru Sakuramoto (Keio University), and Kozo 
Ishida (Rissho University). 
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which will be determined by the final demands given exogeneously for Japan 
and the U.S.A. 

 This is a preliminary report of the joint research conducted over the last two 
and a half years at the Keio Economy Observatory (KEO) of Keio University 
and Institute of Developing Economies.

                          II. THE MODEL 

 Our models, drawing upon the Leontief static open model, are modified to make 

them capable of handling the interdependence of production and international 

trade between Japan and U.S. Table 1 shows the system of the 1970 Japan-

U.S.A. International Input—Output Table. Every transaction between sectors in 

the system is evaluated at producer's price and market price in terms of U.S. 

dollars. Both the Japanese and the U.S. economies are divided into 45 sectors. 

 The transactions in Table 1 may be expressed in equations as  follows: 

 1. The balance equations for Japanese sectors are 

(1) E x +E X i°+CP- tp+IVITJ±G"+Ci U I'v-+IVi v+G? v 

-I-E'A+E'E+EiR+Eis+E'D=Xv (1=1, . • • 45) 

where 
XI=output of the i-th Japanese sector used as intermediate input in the j-th 

        Japanese sector, 
X'; =output of the i-th Japanese sector used as intermediate input in the j-th 

         U.S. sector, 
Cf!=output of the i-th Japanese sector used for Japanese private consump-

        tion expenditures, 
/"=output of the i-th Japanese sector used for Japanese gross private fixed 

capital. formation, 
IV"=output of the i-th Japanese sector used for Japanese net inventory 

        change, 
G' =output of the i-th Japanese sector used for Japanese government put-

         chases, 
C'U=output of the i-th Japanese sector used for U.S. private consumption 

        expenditures, 
IJD=output of the i-th Japanese sector used for U.S. gross private fixed 

        capital formation, 
GID=output of the i-th Japanese sector used for U.S. government purchases, 
E~ A=exports of the i-th Japanese sector to Asia, 
EiE=exports of the i-th Japanese sector to EC (old EC), 
E'R =exports of The i-th Japanese sector to the rest of the world, 
Efs=special exports of the i-th Japanese sector, 
El D=adjusted exports of the i-th Japanese sector to the U.S. 
X! =total output of the i-th Japanese sector,
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U.S. net exports 
Total U.S. domestic demand 
Japanese net exports 
Total Japanese domestic demand 
Total demand 
Total final demand 
Total U.S. imports (exclude Japan) 
U.S. exports adjusted to Japan 
U.S. special exports 
U.S. exports to the rest of the world 
U.S. exports to EC 
U.S. exports to Asia 
U.S. government purchases 
U.S. net inventory _ change 
U.S. gross private fixed capital formation 
U.S. private consumption expenditures 
Total Japanese imports (exclude U.S.A.) 
Japanese exports adjusted to U.S. 
Japanese special exports 
Japanese exports to the rest of the world 
Japanese exports to EC 
Japanese exports to Asia 
Japanese government purchases 
Japanese net inventory change 
Japanese gross private fixed capital formation 
Japanese private consumption expenditures 
Total intermediate demand of Japan and U.S.

Total U.S. intermediate demand 

Total Japanese intermediate demand
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  2. The balance equations for U.S. sectors are 

 (2) E X '+ E X f +CU'+I U'+IV U'-F GvJ+C°U+I U°+I V yU+GyU 

+EYA+EvE+EUR+Evs+Eqn=Xy (1=1, ..., 45) 

where 
X '=output of the i-th U.S. sector used as intermediate input to Japanese 

        sector j, 
X U=output of the i-th U.S. sector used as intermediate input to U.S. sector 

        j, 
Cv'=output of the i-th U.S. sector used for Japanese private consumption 

        expenditures, 
Iv'=output of the i-th U.S. sector used for Japanese gross private fixed capi-        

tat formation, 
IVv'=output of the i-th U.S. sector used for Japanese net inventory change, 
Gv'=output of the i-th U.S. sector used for Japanese government purchases, 
CUU=output of the i-th U.S. sector used for U.S. private consumption ex-

        penditures, 
IUU=output of the i-th U.S. sector used for U.S. gross private fixed capital 

         formation, 
IVUU=output of the i-th U.S. sector used for U.S. net inventory changes, 
Gv U=output of the i-the U.S. sector used for U.S. government purchases, 
EUA=exports of the i-th U.S. sector to Asia, 

   EvE=exports of the i-th U.S. sector to EC (old EC), 
EvR=exports of the i-th U.S. sector to the rest of the world, 
Ev s=special exports of the i-th U.S. sector, 
EvD=adjusted exports of the i-th U.S. sector to Japan, 
Xv=total output of the i-th U.S. sector, 

 3. Total imports from the rest of the world required by both Japan and the 
U.S. 

 (3) EXRJ+EXRU+CRI+IRJ+IVRJ+GRI+CRU+IRU+IYRU+GRU=M 
   9.9 

where 
XR'=total imports from the rest of the world used as input to the j-th 

        Japanese sector, 
XRU=total imports from the rest of the world used as input to the j-th U.S. 

         sector, 
CRI =total imports from the rest of the world consumed for Japanese private 

        consumption expenditures, 
IRJ =total imports from the rest of the world consumed for Japanese gross 

       private fixed capital formation, 
IVRJ=total imports from the rest of the world consumed for Japanese net 

        inventory changes,
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GRU=total imports from the rest of the world consumed for Japanese govern-
        ment purchases, 

CRU=total imports from the rest of the world consumed for U.S. private 
        consumption expenditures, 

IRU=total imports from the rest of the world consumed for U.S. gross private 
        fixed capital formation, 

IVRU=total imports from the rest of the world consumed for U.S. net inventory 
         changes, 

GRU=total imports from the rest of the world consumed for U.S. government 
         purchases, 

    M=total aggregate imports from the rest of the world of both Japan and 
            U.S., 

 Then, intermediate input coefficients for the combined international Input-
Output Table of Japan and the U.S.A. are defined as follows: 

 (4) ai'=X '/X'=input from the i-th Japanese sector per unit output of the 
                j-th Japanese sector, 

a ;'=X '/X; =input from the i-th U.S. sector per unit output of the j-th 
                  Japanese sector, 

aR'=X;'/X; =total imports from the rest of the world per unit output of 
                 the j-th Japanese sector, 

at =X U/X; =input from the i-th Japanese sector per unit output of the 
j-th U.S. sector, 

a U=X U/X; =input from the i-th U.S. sector i per unit output of the j-th 
                   U.S. sector, 

arU = X '/X; =total imports from the rest of the world per unit output of 
                  the j-th U.S. sector, 

We assume that these coefficients are constant. 
 Using assumption (4), equations (1) and (2) can be expressed in matrix form as 

follows: 

(1)' A"X'+A'UXU+F'U+EJ=XI 

(2)' AU'X'+AUUXU+FU'+EU=X U 

where 
X'=column vector with components X( (45 x 1) 
XU=column vector with components Xi (45 x 1) 
A"=matrix with elements all (45 x 45) 
A'U=matrix with elements ay; (45 x 45) 
AUI=matrix with elements 41 (45 x 45) 
AUU=matrix with elements a 7 (45 x 45) 
F"=[Cz' +IVP±Gt J] = vector of Japanese domestic final demands 

                            for Japanese products 
F,IU=[C'U+I/ U+IVZ U+Gt U] = vector of U.S. domestic final demands for
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                             Japanese products 
 FU'=[CU'+I+IVU'+GU'] = vector of Japanese domestic final demands 

                              for U.S. products 
FUU=[CUU-I-IUU IVi U±Gy U] = vector of U.S. domestic final demands for 

                               U.S. products 
EJ=[E' A+E'E+EZ R+Ea S+El D] = vector of Japanese exports 
EU=[EUA+EUE+EU R+EUS+EUD] =vector of U.S. exports 

  If we add equations (1)' and (2)' together, we get the following system: 

  l)[A" AJUlrXJI+r"1 i_LF,'JUJ(-E.,JJLX JJ 

  

sLAUJ AULXULFUJFUU+LEUXU 

Solving this system for X' and X U, we get 

                                   —AIU -1 FI*                    X' _I—AJJ  (6)LXU]—[ —AU'I—AUU]LFU..........*] 
or 

(6)'X=BF 

where 
F'* = [F"+F'U +E.1: E'] : vector of final demand for Japanese products (45 x 1) 
FU* =[FU'-{-FUU+EU]: vector of final demand for U.S. products (45x 1) 

 Now let us partition the Leontief extended inverse matrix B into four submatrices 
as follows : 

                   B=LBJJ BJUl 
                 BUJ.....................BUU 

where 

B" is a 45 x 45 submatrix of B, whose element blf stands for the amount of product 
of the i-th Japanese sector required directly and indirectly to deliver one unit of 

product of the j-th Japanese sector to final demand, and B UJ is a 45 x 45 submatrix 
of B, whose element brij stands for the amount of product of the i-th U.S. sector 
required directly and indirectly to deliver one unit of product of the j-th Japanese 
sector to final demand. B'U is a 45 x 45 submatrix of B, whose element b'; denotes 
the amount of product of the i-th Japanese sector required directly and indirectly 
to deliver one unit of product of the j-th U.S. sector to final demand, and BUU 
is a 45 x 45 submatrix of B, whose element Kr denotes the amount of the pro-
duct of the i-th U.S. sector required directly and indirectly to deliver one unit of 

product of the j-th U.S. sector to final demand. 

1. Total output requirements 
 Multiplying the inverse coefficients along each row by a final demand vector of 

the given level and composition yields total output requirements. First, let us 
explain the difference between the output requirement for each Japanese sector
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to deliver a bill of Japanese domestic final demand and that to deliver a bill of 

final demand for Japanese products. Then, the output in each Japanese sector 

generated by Japanese domestic final demand is computed by the following equa-
tion: 

X*J_[BJJ BJUI[FUJJ=BJJ.FJJ+BIU.FUJ 
where B" • F" is generated by Japanese products, and B' U • FU' is generated by 
U.S. products. The output of each Japanese sector generated by the final demand 
for Japanese products is calculated by the equation 

                      XI*_BJJ.F•J*=BJJ.(FJJ IF,,'IU+EJ). 

The total output requirements in the U.S.`are computed in the same manner as 
in Japan. 

2. Induced value added 
V' stands for a vector of value added coefficients in Japan. Each element 

v.1 of this vector is the value added per dollar of output of the j-th Japanese sector. 
VU stands for a vector of value added coefficients in the U.S. Each element 
v, of this vector is the value added per dollar of output of the j-th U.S. sector. 
 The total induced value added in Japan and the U.S. to deliver a certain level 
of final demand for Japan and the U.S. are calculated. The Japanese total value 
added is expressed as 

V'=VJIBJJ.FJJ I BIU.FUJ)+VJ(BJJ.F,IU I BIU.FUU)+VJ(BJJ.EJ+BIU.Eu) 

and the U.S. total value added is 

VU_ VU(BUJ.FJJ+BUU.FUJ)+VU(BUJ.FJU+BUU.FUU)+VU(BUJ.EJ+BUU.EU) 

3. Total import requirements from the rest of the world 
 First, let us consider the total import coefficients to deliver a unit of final 

demand. The vector of total import coefficients is 

      [ARJ ARU][BBUJ...........BUUJrARJ . BJJ+ARU . BUJ ARJ . B'U+ARU •BUU]. 
Each element of the subvector ARJ • B"+ARU • BUJ denotes the total import require-

ment both for Japan and the U.S. to produce one unit of final demand for 

Japanese goods. AR' •B" is for Japan, and ARU•BU' for U.S. Each element 

of the subvector AR'•B'U+ARU•BU expresses total import requirements both 

for Japan and the U.S. to produce a unit final demand for U.S. goods. 

 The level of imports generated by the fixed final demand in Japanese and U.S. 

economy is calculated in a similar manner as induced value added, using import 

coefficients described above.
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4. Total labor requirements 
 Total labor requirements are computed in the same way as total induced 

value added. Labor coefficients of Japan and U.S. are defined as follows: 
 P: vector of Japanese labor coefficients, whose element l' denotes labor 

        requirement to produce a unit output of the j-the Japanese sector. 
(l L=L'/XI) 

IU: vector of U.S. labor coefficients, whose element 1; denotes the labor 
        requirement to produce a unit output of the j-th U.S. sector. (l; = 

L,/A ) 
The Japanese total labor requirement is expressed as 

    L'=1J(BJJFJJ+BJUFUJ)+1.r(BJJFJU+BJUFUU)+1J (IF "E'+BJUEU), 

and the U.S. total labor requirement is 

LU-IU(BUJFJJ+BUUFUJ)+IU(BUJFJU+BUUFUU)+IU(BUJEJ+BUUEU). 

 We can understand a domestic total labor requirement generated through the 
trade and production network by a bill of final demand of the partner country 
as follows: 

 The Japanese total labor requirement to deliver a bill of U.S. final demand is 
l'(B"F'U+B'UFUU } B'UEU), while the U.S. total labor requirement to deliver a 
bill of Japanese final demand is /U(BUJFJJ+BUUFUU+BUJEJ).Therefore, the 
balance in employment between Japan and U.S. is 

BL=1J(BJJFJU+BJUFUU+BJUEU)-1 U(BUJFJJ+BUUFUJ+BU'E').

                       III. EMPIRICAL RESULTS 

1. Effect of changes in final demand 
 Table 2 shows the column sums of submatrices (B", BUJ) of the Leontief 

inverse matrix B for Japan. Column 1 represents the total (direct and indirect) 
impact on all outputs in Japan generated by a unit change in final demand for 
each Japanese product. Column 2 represents the total impact on all outputs in 
U.S. generated by a unit change in final demand for each Japanese product. 
Column 3 shows the total intermediate imports of Japan and the U.S. from the 
rest of the world generated by a unit change in final demand for each Japanese 

product. Each item of column 4 is the sum of corresponding items in column 1, 
2 and 3. The figures in column 5, which give the ratios of column 2 to column 4 
of all items, present the extent of U.S. production generated by a unit change in 
final demand in Japan, that is, the dependence of each Japanese sector on the 
U.S. economy. The outstanding sectors in column 5 are leather tanning and 
finishing (0.1354), nonferrous metal products (0.06356), primary nonferrous metals 
(0.05556), paper and sawmill products (0.04278), food, beverage and tobacco 
(0.03282), iron, steel and steel products (0.03282) and so on. Here it should be
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noted that the values of column 5 are on the order of  10-2. The Japanese sectors 
with a great total impact on production and import in both the Japanese and U.S. 
economies are iron, steel and steel products (3.1862), apparel products (2.8451), 
and transportation machinery (2.8216). 

 Table 3 shows the column sums of submatrices (BIU, BUU) of the Leontief inverse 
matrix B for the U.S. The values of column 5 in Table 3 are on the order of 
10-3, one-tenth of those of Japan. This shows that the effects of a unit 
change in Japanese final demand on the U.S. economy are larger than the effects 
of a unit change in U.S. final demand on the Japanese economy. In other words, 
the U.S. economy is more self-sustained relative to the Japanese economy. The 
Japanese economy is relatively sensitive to changes in final demand in U.S. 
sectors, such as iron, steel and steel products (0.01662), radio and T.V. sets 
(0.01622), transportation machinery (0.00932) and so on. Column 2 of Table 
3 presents absolute values for these three sectors.

2. The domestic total output generated by final demand in each sector of the partner 
   country 

   Table 2 and 3 present normalized final demand per unit for each sector of both 
the U.S. and Japan in order to investigate its effect on production for the partner 
country. The sector with a large amount of final demand may, however, have a 
great influence on the economy of the partner country in absolute terms, if the 
total output of the partner country generated by final demand per unit is small. 
Such effects are shown in Tables 4 and 5. 

 Column 1 of Table 4 presents the total output in the U.S. generated by the final 
demand for Japanese specific products. For example, the final demand of $4,139 
million for Japanese building and constuction directly and indirectly generates a 
total output of approximately $1,342 million in the U.S. The final demand for 
Japanese food, beverage and tobacco generates a total output of about $1308 
million in the U.S. These figures are calculated by multiplying each correspond-
ing item of each column sum for the submatrix BUJ by the final demand for 
specific Japanese products. 

 Column 2 of Table 4 represents the output of each sector in the U.S. generated 
by final demand for Japanese building and construction . The outstanding sectors 
in the U.S. are personal and business repair and maintenance services ($190 
million), logging, nursery and other forest products (about $141 million), paper 
and sawmill products ($102 million) and so on. 

 Column 3 presents the output of each sector in the U.S. generated by the final 
demand for Japanese transportation machinery (motor vehicles). The total 
generated output of $340 million is small as compared with that of building 
and construction, and is not concentrated on any particular sector in the U.S. 
The figures for the metal products sector are relatively large among them. 

 Table 5 is computed by the same method as Table 4 to show that the total 
output in Japan is generated by a bill of final demand for U.S. specific goods.
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TABLE 2. THE IMPACT OF A UNIT CHANGE IN FINAL DEMAND IN 

     EACH JAPANESE SECTOR
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   tion and explosives 

 3. Household refrigerators, 

   freezers, laundry equipment 

   and sewing machines 

4. Construction and mining 

   machinery 

5. Transportation machinery 

6. Other machinery and 
   fabricated steel 

7. Office machines 

8. Radio and TV sets 

9. Electric equipments and 

   appliances 

10. Arms, precision instruments, 

   watches and cable 

11. Furniture and daily 

   necessities 

12. Iron, steel and steel products 

13. Nonferrous metal products 

14. Primary nonferrous metals 

15. Food, beverage and tobacco 

16. Cement and ceramic products 

17. Housefurnishing textile 

   products 
18. Textile goods 

19. Yarn and spinning 

20. Leather tanning and 

   finishing 

21. Paper and sawmill products 

22. Paints and printing ink 
23. Organic fibers, exc. cellulosic 

24. Plastic materials and resins 

25. Chemicals and fertilizers
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.04781 

.05950 

.11445 

.19638 

.04039 

.04707

.05625 

.05294 

.10592

.16751 

.07223 

.03229 

.03290 

.03222 

.04645
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Table 2. (continued)

26. Metal mining 
27. Scrap metal 

28. Forestry, fishery, livestock, 

   vegetable and fruits 
29. Feed grains 

30. Dairy, tobacco leaf and 
   other agricultural products 

31. Stone and clay mining and 

   quarrying 
32. Logging, nursery and other 

   forest products 
33. Coal, chemical and fertilizer 

   mineral mining 
34. Sugar and sugar crops 

35. Crude petroleum and 
   natural gas 

36. Electricity, gas and petroleum 
   refinery products 

37. Drugs 
38. Apparel products 

39. Other manufactured products 
40. Personal and business repair 

   and maintenance services 
41. Wholesale trade 
42. Retail trade and other services 

 43. Business consumption 
44. Office supplies and 

   not-classifiables 
45. Directly allocated imports 

   and other adjustments

1 

1

.6001 

.0000

1. 

1:

8536 

4254

1.7433

1.6377

2.2812

1. 

1.

8897 

3578

1.6065

1 

1 

2 

2

2 

1 

1 

2

3959 

8829 

7094 

3322

2326 

6328 

5765 

7242

2.4136

1.0000

.0174 

.0000

.0667 

.0081

.0284

.0093

.0408

.0153 

.0079

.0071

.0179 

.0319 

.0329 

.0487

.0250 

.0075 

.0106 

.0238

.0290

.0000

.0375 

.0000

.0588 

.0212

.0481

.0513

.0436

.0610 

.5690

.0312

.2446 

.0618 

.1028 

.0963

.0518 

.0372 

.0353 

.0660

.0635

.0000

1.6550 

1.0000

1.9791 

1.4547

1.8198

.01051 

0

.03370 

.00557

.01561

1.6983 .

2.3657

1. 

1.

9660 

9346

00548

.02266 

0

.02971 

.01457

.02643

.03021

.01725 .

.00778 

.00408

1.6448 .

1 

1 

2 

2

2 

1 

1 

2

6584 

9766 

8451 

4772

3094 

6775 

6224 

8140

2.5061

1.0000

01843

.03103 

.29412

00432 .

.01079 

.01614 

.01156 

.01966

.01083 

.00447 

.00653 

.00846

.01157

0

01897

.14749 

.03127 

.03613 

.03887

.02243 

.02218 

.02176 

.02345

.02534

0

U.S. building and construction has the greatest effect on the Japanese economy. 
While the output of U.S. logging industry generated by Japanese building and 
construction industries is large, as can be seen in Table 4, Japanese iron, steel, and 
steel products (about $378 million) stand out as the largest among outputs of the 
various Japanese sectors which are generated by the final demand for U.S. building 
and construction. It is observed that the final demand for U.S. transportation 
machinery in column 3 also generates a large output of Japanese iron, steel, and 
steel products as well as U.S. building and construction.

3. Outputs and imports generated by each category of final demand in U.S. and 
   Japan 

 Table 6 shows outputs and imports generated by each category (private con-
sumption expenditures, gross private fixed capital formation and so on) of final 
demand in the U.S. and Japan. Before going into details, it is necessary to
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TABLE 3. THE IMPACT OF A UNIT CHANGE IN FINAL DEMAND IN 

        EACH U.S. SECTOR

45 sectors
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 1. Building and construction 

 2. Concrete products, ammuni-

   tion and explosives 

 3. Household refrigerators, 

    freezers, laundry equipment 

   and sewing machines 

 4. Construction and mining 

   machinery 

 5. Transportation machinery 

 6. Other machinery and 

   fabricated steel 

 7. Office machines 

 8. Radio and TV sets 

 9. Electric equipments and 

   appliances 
10. Arms, precision instruments, 

   watches and cable 

11. Furniture and daily 

   necessities 

12. Iron, steel and steel products 

13. Nonferrous metal products 

14. Primary nonferrous metals 

15. Food, beverage and tobacco 

16. Cement and ceramic products 

17. Housefurnishing textile 

   products 
19. Yarn and spinning 
20. Leather tanning and 

   finishing 

21. Paper and sawmill products 

22. Paints and printing ink 

23. Organic fibers, exc. cellulosic 

24. Plastic materials and !esins 

25. Chemicals and fertilizers 

26. Metal mining

2.1274

2.0710

2.2866

2.2032 

2.4909

2.2107 

1.7797 

2.1685

2.0746

2.1043

2.2380 

2.2255 

2.5711 

2.9417 

2.4437 

1.9328

2.6067 

2.5370

2.5131 

2.2125 

2.3862 

2.0741 

2.5079 
2.2596 

1.9965

.0100

.0087

.0186

.0154 

.0240

.0189 

.0080 

.0363

.0128

.0116

.0122 

.0387 

.0104 

.0085 

.0037 

.0045

.0228 

.0127

.0046 

.0049 

.0099 

.0069 

.0085 

.0067 

.0081

.0297

.0292

.0350

.0339 

.0603

.0355 

.0170 

.0336

.0312

.0376

.0466 

.0640 

.1171 

.1488 

.0497 

.2626

.0451 

.0393

.0383 

.0692 

.0521 

.0314 

.0435 

.0405 

.0623

2.1671

2.1088

.00461

.00413

2.3402 .

2.2524 

2.5752

2.2652 

1.8047 

2.2385

2.1187

2.1535

2.2968 

2.3282 

2.6986 

3.0720 

2.4971 

1.9635

2 

2

.6747 

.5889

2.5559 

2.2866 

2.4481 

2.1125 

2.5600 

2.3068 

2.0669

00795

.00684 

.00932

.00834 

.00443 

.01622

.00604

.00539

.00531 

.01662 

.00385 

.00277 

.00148 

.00229

.00852 

.00491

.00180 

.00214 

.00404 

.00327 

.00332 

.00290 

.00392

.01370

.01385

.01496

.01505 

.02343

.01567 

.00942 

.01501

.01473

.01746

.02029 

.02749 

.04339 

.04844 

.01990 

.01334

.01686 

.01518

.01498 

.03026 

.02128 

.01486 

.05699 

.01756 

.03014
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Table 3. (continued)

27. 

28.

29. 

30.

31. 

32.

33.

34. 

35.

36. 

37. 

38. 

39. 

 40.

41. 
42. 

43. 

44.

45.

Scrap metal 
Forestry, fishery, livestock, 
vegetable and fruits 
Feed grains 
Dairy, tobacco leaf and 

other agricultural products 
Stone and clay mining and 
Logging, nursery and other 

forest products 
Coal, chemical and fertilizer 
mineral mining 

Sugar and sugar crops 
Crude petroleum and 
natural gas 

Electricity, gas and petroleum 
Drugs 
Apparel products 

Other manufactured products 
Personal and business repair 
and maintenance services 
Wholesale trade 
Retail trade and other services 

Business consumption 
Office supplies and not-

classifiables 
Directly allocated imports 
and other adjustments

3 

2

.1947 

.8943

2.0770

2. 

1.

0253 

7691

2.0605

1. 

2.

7663 

1234

1.6412 

2.0682 

1.9423 

2.4507 

2.1572

1 

1 

l 

2

6979 

6045 

4782 

8494

3.1602

1.0000

.0180 

.0028

.0027

.0023 

.0055

.0035

.0057 

.0015

.0033 

.0021 

.0039 

.0161 

.0142

.0073 

.0017 

.0014 

.0027

.0147

.0000

.0532 

.0264

.0220

.0164 

.0186

.0863

.0158 

.1403

.0135 

.0361 

.0222 

.0362 

.0449

.0164 

.0086 

.0092 

.0218

.0467

.0000

3 

2

.2659 

.9236

.00551 

.00096

2.1016 .

2.0439 

1.7932

2.1503

1 

2

1 

2 

1 

2 

2

1 

1 

1 

2

.7878 

.2652

6580 

1064 

9684 

5029 

2164

7215 

6148 

4888 

8739

3.2216

1.0000

00128

.00113 

.00307

.00163

.00319 

.00066

.00199 

.00100 

.00198 

.00643 

.00641

.00424 

.00150 

.00094 

.00094

.00456

0

.01629 

.00903

.01047

.00802 

.01037

.04013

.00884 

.06194

.00814 

.01714 

.01128 

.01446 

.02026

.00953 

.00533 

.00618 
.00758

.01450

0

decompose the Japanese final demand in order to evaluate the fianl demand for 

CJJ  
Japanese goods. For example, the vectorCUJ (91 x 1) stands for Japanese 

`CRI 
private consumption expenditures, where CJJ (45 x 1) is a subvector for Japanese 
goods, C°J (45 x 1) for U.S. goods and CRI (scalar) for imports from the 
rest of the world. [Cu-}-CUJ}(45 x 1) represents the vector of final demand 
for Japanese goods. 

 The value of $187,934 million (row 1, column 1) in Table 6, the sum of 
elements of BJJ • CJJ, shows the total output in Japan generated by Japanese final 
demand for Japanese goods. The value of $3,105 million (row 2, column 1), 
the sum of elements of BJJ • CJJ, shows the U.S. total output generated by 
Japanese final demand for Japanese goods. 

 Total outputs and imports required to deliver each category of final demand in 
the U.S. and Japan are calculated analogously. Column 1 to 4 show the total 
outputs and imports to produce a bill of Japanese final demand. Column 9 is 
the sum of column 1 to 4. Column 10 is the sum of column 5 to 8, which
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TABLE 4. U.S. TOTAL OUTPUT GENERATED BY A PARTICULAR BILL OF 
      FINAL DEMAND FOR JAPANESE GOODS 

                                    (one million US$)

Building and 
construction

Transportation 
 machinery

1. Building and construction 

2. Concrete products, ammunition and 

   explosives 

3. Household refrigerators, freezers, laundry 

   equipment and sewing machines 

4. Construction and mining machinery 

5. Transportation machinery 

6. Other machinery and fabricated steel 

7. Office machines 

8. Radio and TV sets 

9. Electric equipments and appliances 

10. Arms, precision instruments, watches 

   and cable 

11. Furniture and daily necessities 

12. Iron, steel and steel products 

13. Nonferrous metal products 

14. Primary nonferrous metals 

15. Food, beverage and tobacco 

16. Cement and ceramic products 

17. Housefurnishing textile products 

18. Textile goods 

19. Yarn and spinning 

20. Leather tanning and finishing 

21. Paper and sawmill products 

22. Paints and printing ink 

23. Organic fibers, exc. cellulosic 

24. Plastic materials and resins 

25. Chemicals and fertilizers 

26. Metal mining 

27. Scrap metal 

28. Forestry, fishery, livestock, vegetable 

   and fruits 

29. Feed grains 

30. Dairy, tobacco leaf and other agricultural 

   products 
31. Stone and clay mining and quarrying 

32. Logging, nursery and other forest products 

33. Coal, chemical and fertilizer mineral mining 

34. Sugar and sugar crops 

35. Crude petroleum and natural gas 

36. Electricity, gas and petroleum refinery 

   products 
37. Drugs 
38. Apparel products

O 
1,342.5

1.1

23.1 

339.3 

340.0 

453.8 

32.2 

179.6 

402.3

 132.7 

 356.6 

 221.2 

  10.4 

  15.5 

1,307.9 

   9.5 

  24.9 

 137.5 

  20.3 

   7.1 

  24.9 

   2.2 

  10.4 

  20.3 

  30.3 

   1.4

388.9 
 0.7

6.8 

0.0 

4.1 

0.7 

1.6 

0.0

46.0 

33.2 

96.8

0

00

3.677

0.909 

13.715 

8.923 

23.877 

0.661 

0.413 

32.428

16.482 

 5.577 

39.326 

10.451 

38.665 

11.814 

 4.916 

 0.578 

 7.312 

1.900 

 0.537 

102.198 

 4.048 

 2.024 

11.773 

67.458 

34.534 

58.700

62 

23

.955 

.381

27.718 

 7.683 

141.483 

77.248 

 0.496 

18.878

68.779 
3.635 

0.909

0

1.282

0.376 

4.601 

4.184 

7.960 

0.172 

0.343 

15.298

8.867 

1.455 

15.167 

4.388 

18.444 

2.117 

0.662 

0.172 

2.492 

0.686 

0.163 

7.624 

1.136 

0.482 

3.326 

14.906 

14.701 

27.973

6.726 

2.844

3.040 

0.809 
8.801 

25.578 

0.082 

3.751

13.966 

0.637 

0.262



AN INPUT—OUTPUT ANALYSIS OF INTERDEPENDENCE 145

Table 4. (continued)

39. 

40.

41. 

42. 

43. 

44. 

45.

Other manufactured products 
Personal and business repair and 
maintenance services 
Wholesale trade 
Retail trade and other services 
Business consumption 

Office supplies and not-classifiables 
Directly allocated imports and other 
adjustments

 306.1

82.1 

88.3 
771.1 

  0 

34.0

0

103.644

37.467 

66.136 
190.434 

 7.436 

 1.239

0

35.156

8.916 

19.278 

48.950 

2.133 

0.335

0

7,307.5

presents total outputs and imports to produce a bill of U.S. final demand. 
 The value of $14,379 million (row 17, column 10) in Table 6 shows the 

Japanese total output generated by the total U.S. final demand, while $9,656 
million (row 18, column 9) is the total U.S. output generated by the total 
Japanese final demand. This shows that the direct and indirect dependence of 
Japanese outputs on U.S. final demand is also greater in absolute terms than the 
dependence of U.S. outputs on Japanese final demand. The value of relative 
dependence may be computed by dividing generated production by total output. 
The Japanese relative dependence on U.S., 3.14 %, is much larger than the U.S. 
relative dependence on Japan, 0.52 %. 

4. Value added generated by each category offznal demand 
 Table 7 shows value added for the U.S. and Japan generated by each category 

of final demand. The total Japanese value added generated by the total U.S. 
final demand is $5,007 million (row 13, column 10), while the total U.S. value 
added generated by the total Japanese final demand is $4,380 million (row 14, 
column 9). There is not so much difference between the U.S. and Japan in terms 
of value added as in the case of output. The relative dependence seen from the 
aspect of value added is 2.48 % in Japan and 0.45 % in the U.S. 

5. Total labor requirement 
 Table 8 shows total labor requirement in both U.S. and Japan to deliver each 

category of final demand of both countries. It is found that the Japanese total 
labor requirement to deliver a fixed U.S. final demand is 1,178,000 man-year, 
while the U.S. total labor requirement to produce a fixed Japanese demand is 
346,000 man-year. As much as 2.14 % of Japanese total employment is dependent 
on a bill of U.S. final demand whereas only 0.43 % of U.S. total employment is 
dependent on a bill of Japanese final demand. These ratios are approximately 
the same as that of value added. It is obvious in Table 6 that the unbalance 
in employment between Japan and the U.S. is much larger than that in the trades 
in 1970; $5,873 million worth of Japanese exports to the U.S. in contrast to $4,876 
million worth of U.S., exports to Japan).
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TABLE 5. JAPANESE TOTAL OUTPUT GENERATED BY A PARTICULAR BILL OF 
       FINAL DEMAND FOR U.S. GOODS 

                                (one million US$)

Building and 
construction

Transportation 
 machinery

 1. Building and construction 

 2. Concrete products, ammunition and 

   explosives 

 3. Household refrigerators, freezers, laundry 

   equipment and sewing machines 

 4. Construction and mining machinery 

 5. Transportation machinery 

6. Other machinery and fabricated steel 

7. Office machines 

8. Radio and TV sets 

9. Electric equipments and appliances 

10. Arms, precision instruments, watches 

   and cable 

11. Furniture and daily necessities 

12. Iron, steel and steel products 

13. Nonferrous metal products 

14. Primary nonferrous metals 

15. Food, beverage and tobacco 

16. Cement and ceramic products 

17. Housefurnishing textile products 

18. Textile goods 

19. Yarn and spinning 

20. Leather tanning and finishing 

21. Paper and sawmill products 

22. Paints and printing ink 

23. Organic fibers, exc. cellulosic 

24. Plastic materials and resins 

25. Chemicals and fertilizers 

26. Metal mining 

27. Scrap metal 

28. Forestry, fishery, livestock, vegetable 

   and fruits 

29. Feed grains 

30. Dairy, tobacco leaf and other agricultural 

   products 
31. Stone and clay mining and quarrying 

32. Logging, nursery and other forest products 

33. Coal, chemical and fertilizer mineral mining 

34. Sugar and sugar crops 

35. Crude petroleum and natural gas 

36. Electricity, gas and petroleum refinery 

   products 
37. Drugs 

38. Apparel products

976.4

21.5

39. 

373. 

778. 

425. 

 14. 

86. 

343.

148. 

270. 

58. 

  6. 

15. 

246. 

  1. 

94. 

19. 

  1. 

0. 

  6. 

  1. 

  1. 

  4. 

25. 

  1.

59. 

 3.

7 

6 

2 

2 

0 

0 

3

5 

8 

7 

4 

3 

7 

4 

6 

9 

9 

2 

7 

4 

5 

6 

3 

9

6 

9

2.1 

0.3 

3.0 

4.8 

1.1 

0.3

65. 

 16. 

289.

3 

4 

3

0

L

2.246

0. 

 2. 

 2. 

20. 

 1. 

 2. 

23.

21. 

30. 

378. 

 16. 

15. 

  4. 

19. 

  0. 

14. 

  7. 

  0. 

18. 

  1. 

  4. 

  9. 

30. 

  1. 

  8.

098 

441 

636 

211 

269 

539 

237

187 

951 

340 

110 

426 

198 

332 

293 

255 

127 

683 

941 

269 

784 

373 

267 

172 

201

5.565 

1.172

0 

2 

3 

2 

0 

0

.391 

.246 

.710 

.636 

.195 
.195

26. 

 1. 

 1.

264 

367 

074

0

0.292

0. 

11. 

57. 

11. 

0. 

34. 

20.

065 

102 

551 

705 

551 

530 

783

 6.549 

 8.333 

272.775 

11.672 

 9.759 

 3.145 

 0.778 

 0.259 

11.478 

 5.090 

 0.195 

13.812 

1.329 

 3.567 

 6.874 

18.287 

 0.778 

 5.155

3 

0

.826 

.875

0.259 

0.746 

2.594 

1.783 

0.130 
0.130

18. 

 1. 

0.

124 

005 

746
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               Table 5. (continued)

147

39. Other manufactured products 
40. Personal and business repair and 

   maintenance services 
41. Wholesale trade 
42. Retail trade and other services 
43. Business consumption 

44. Office supplies and not-classifiables 
45. Directly allocated imports and other 

   adjustments

379.9 

293.2 

80.9 

664.5 

 8.7

119.506 

 17.184 

46.670 

68.150 

14.645 

29.584 

 0

105.569 

12.710 

38.713 

51.747 

11.478 

21.075 

 0

5,837

6. Dependence of specific Japanese sectors on total U.S. final demand 
 Table 9 shows the output in each Japanese sector generated by total U.S. 

final demand. The values respectively stand for dependence of each Japanese sec-
tor on the U.S. in absolute terms. Column 1 persents the output in each Japa-
nese sector generated by U.S. final demand for Japanese goods (each element of 
B" •F'u). The figures in column 2 are estimates of Japanese output levels generated 
by U.S. final demand for U.S. goods (each element of B'U•(FUU±EU)) Column 
3 is the sum of column 1 and 2. 

 An examination of the figures in this table indicates the following points; the 
total Japanese output generated by the U.S. final demand for Japanese goods 

($8,584 million) exceeds that for U.S. goods ($5,802 million) since Japanese final 
goods exported to the U.S. are generally greater in volume than exported inter-
mediate goods with one exception; namely, Japanese iron, steel, and steel pro-
ducts generated by the U.S. final demand for U.S. goods exceeds considerably 
that for Japanese goods. 

7. Dependence of specific U.S. sectors on total Japanese final demand 
 Table 10 shows the output in each U.S. sector generated by Japanese final 

demand. The values respectively stands for dependence of each U.S. sector on 
Japan in absolute terms. Column 1 presents the output in each U.S. sector 

generated by Japanese final demand for Japanese goods (each element of 
B"•(F"-FE')). The figures in column 2 are estimates of U.S. output levels 

generated by Japanese final demand for U.S. goods (each element of BUU •FU'). 
Column 3 i s the sum of columns 1 and 2. 

 The fact observed in this table is the opposite of that observed in Table 9: 
U.S. total output generated by Japanese final demand for Japanese goods ($7,140 
million) exceeds that for U.S. goods ($2,542 million). It is formulated as 
follows: for Table 9, B".F'U>B'U•(FUU+EU), for Table 10, BuU•FU'<BL''• 
(F" -F E') 

  A large U.S. output generated by Japanese goods is concentrated on sectors 
of raw materials such as metal mining, scrap metal, forestry, fishery, livestock,
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TABLE 6. OUTPUTS AND IMPORTS OF U.S. AND JAPAN GENERATED BY EACH CATEGORY OF FINAL DEMAND 

                                                               (one million US$)

Japan U.S.A.

GJU

00 
  Japan U.S.A. 
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IJJ
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IVJU
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 3,105 

 6,441 

197,480 
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  643 

   11 

  655 

   EIA 

12,397 

  301 

  599 

13,297 

EJD 

  161 

   0 

   4 

  165

124,912 

 1,934 

 3,759 

130,605 

IUJ 

   6 

 1,256 

   19 

 1,281 

EJE 

 3,100 

   73 

  147 

 3,320

14,997 

 323 

 625 

15,945 

IVUJ 

   0 

 102 

1 

 103 

EJR 

17,171 

 400 

 741 

18,312

74,712 

 915 

2,090 

77,717 

Gull 

   2 

 537 

   8 

 547 

EJ S 

7,660 

  67 

 210 

7,937

  6,297 
   117 

   219 
  6,633 

Cull 
  2,558 

1,070,382 
  12,584 

1,085)524 
  EUA 

    34 
  8,319 

   141 
  8,494 

EuD 
     1 

   359 
     7 

   367

 1,605 
   28 

   53 
 1,686 

IuU 
 1,558 

273,110 
 4,108 

278)776 
 EUE 

   85 
18,732 
  341 

19,158

 106 
   0 

   6 
 212 

IVuu 
 106 

14,413 
 428 

14)947 
EUR 

 328 
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  5,333 
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   456 
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   359 

     7 

   367 
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TABLE 7. VALUE ADDED OF U.S. AND JAPAN GENERATED BY EACH CATEGORY OF FINAL DEMAND

(one million US$)

Japan U.S.A.
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 239 
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 2,397 

CUU 
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 3,635 

 3,643 
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   0 

  150 
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  567 

   8 

  575 

IUU 
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127,454 

 EUE 

   21 
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   0 
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IvUU 
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  210 
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181,642 

 2,863 
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 1,137 
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  380 
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   0 
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 3,157 

   60 

 3,217 

 1,717 

917,390 
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  133 
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53,275 

   0 

  150 

  150 

 5,007 
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202,286 

975,122



TABLE 8. TOTAL LABOR  REQUIREMENT IN U.S. AND JAPAN

(1,000 of man-years)
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TABLE 9. THE OUTPUT IN EACH JAPANESE SECTOR GENERATED BY U.S. 
               FINAL DEMAND 

                                  (one million US$)

Japanese sectors
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Building and construction 
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Household refrigerators, freezers, laundry 
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Construction and mining machinery 

Transportation machinery 

Other machinery and fabricated steel 

Office machines 

Radio and TV sets 
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Arms, precision instruments, watches and cable 

Furniture and daily necessities 
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N6nferrous metal products 
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Cement and ceramic products 

Housefurnishing textile products 

Textile goods 

Yarn and spinning 

Leather tanning and finishing 
Paper and sawmill products 

Paints and printing ink 

Organic fibers, exc. cellulosic 

Plastic materials and resins 

Chemicals and fertilizers 

Metal mining 

Scrap metal 

Forestry, fishery, livestock, vegetable and fruits 

Feed grains 

Dairy, tobacco leaf and other agricultural 

products 
Stone and clay mining and quarrying 

Logging, nursery and other forest products 

Coal, chemical and fertilizer mineral mining
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8

65 

343 
690 
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14 
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10 

30 
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 249 
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Table 9. (continued)

 Xs4J 

X 3 5 J 

Xs6J 

XsiJ 

Xs8J 

XsgJ 

X4oJ

X4lJ 

X42J 

X4sJ 

X44J 

X4sJ 

S 46J

Sugar and sugar crops 
Crude petroleum and natural gas 
Electricity, gas and petroleum refinery products 

Drugs 
Apparel products 
Other manufactured products 
Personal and business repair and maintenance 

services 
Wholesale trade 

Retail trade and other services 
Business consumption 
Office supplies and not-classifiables 
Directly allocated imports and other adjustments 
Total

 5 

 1 

172 

18 

170 

803

 146 

 597 

 688 

 151 

 228 

  0 

8,584

 1 

 1 

152 

10 

 6 

656

 100 

 279 

 400 

 87 

 171 

  0 

5,802

  6 

  2 

 324 

 28 

 176 

1,459

 246 

 876 

1,088 

 238 

 399 

  0 

14,386

vegetable and fruits, dairy, tobacco leaf and other agricultural products, feed 

grains, and logging nursery and other forest products. If U.S. exports to Japan 
are changing from intermediate goods to final goods, the values of final goods 

sectors (from sector 2 to sector 11) can be larger than those of raw material sectors 
in column 1.

IV. THE COMPILATION OF THE 1970 JAPAN-U.S.A. INTERNATIONAL 

           INPUT—OUTPUT TABLE AND THE DATA

 For compiling the input-output table, we require both comparable national 

input—output tables of Japan and U.S.A. and trade statistics. I will summarize 

in this section the procedures for the compilation of the 1970 Japan—U.S. inter-

national table with 216 uniform sector classification and the particular statistics 

used in its compilation. Figure 1 shows the system of the 1970 Japan—U.S. 

International Input—Output Table.

1. Estimation of 1970 U.S. Input—Output Table 
 The most recent table available for U.S. is for 1967. Thus, the bench year 

was set at 1970, the year of Japan's most recent input—output table. Therefore, 
the 1970 input—output table of U.S.A. had to be estimated based on the table 
for 1967. The procedure is as follows : first we estimated total output (control 
totals) of each sector, sectoral final demand, value added, import and export trades 
and so on for 1970. Next, the intermediate demands were calculated by multiplying 
the estimated control total by the 1967 input coefficients. The estimates for value 
added and final demand were then substituted to compute the first approximation 
table, which was at this stage not yet balanced. The unbalance was then adjusted 
for the rows and then for the columns. After repeating these procedures several
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TABLE 10. THE OUTPUT IN EACH U.S. SECTOR GENERATED BY 
        JAPANESE FINAL DEMAND 

                                (one million US$)

U.S. sectors

 Vi cg 
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Building and constuction 

Concrete products, ammunition and explosives 

Household refrigerators, freezers, laundry 

equipment and sewing machines 

Construction and mining machinery 

Transportation machinery 

Other machinery and fabricated steel 

Office machines 

Radio and TV sets 

Electric equipments and appliances 

Arms, precision instruments, watches and cable 

Furniture and daily necessities 

Iron, steel and steel products 

Nonferrous metal products 

Primary nonferrous metals 
Food, beverage and tobacco 

Cement and ceramic products 

Housefurnishing textile products 

Textile goods 

Yarn and spinning 

Leather tanning and finishing 

Paper and sawmill products 

Paints and printing ink 

Organic fibers, exc. cellulosic 

Plastic materials and resins 

Chemicals and fertilizers 

Metal mining 

Scrap metal 

Forestry, fishery, livestock, vegetable and fruits 

Feed grains 

Dairy, tobacco leaf and other agricultural 

products 
Stone and clay mining and quarrying 

Logging, nursery and other forest products 

Coal, chemical and fertilizer mineral mining
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45 
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 3 

242 
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24 
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55 
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35 
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220 
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317 

48 

296 
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342 

87 

88 
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11 

77 
14
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20
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19

 14 
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93 

422 

36 

 9 

584 

178 

112 

302 

84 

237 

148 

16 

 6 

56 

16 

5 

248 

22 

15 

67 

452 

173 

286 

451 
560

417 

24 

349 

332
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Table 10. (continued)

 Xs4U 

X 3 5 U 

X 3 6 U 

XsiU 

Xs8U 

XsgU 

X4OU 

X 4 1 U 

X42U 

X 4 3 U 

X44U 

X45 U

S 46U

Sugar and sugar crops 
Crude petroleum and natural gas 

Electricity, gas and petroleum refinery products 
Drugs 
Apparel products 

Other manufactured products 

Personal and business repair and maintenance 
Wholesale trade 
Retail trade and other services 
Business consumption 

Office supplies and not-classifiables 
Directly allocated imports and other 
adjustements 

Total

  6 

 97 

 349 
 35 

  4 

489 

 221 

 371 

1,057 

 41 

  7

  0 

7,140

 1 

16 

68 

16 

 7 

238 

60 

145 

235 

22 

 3

  0 

2,542

  7 

 113 

 417 

 51 

 11 

 727 

 281 

 516 

1,292 

 63 

 10

  0 

9,682

times, the 1970 U.S. Input—Output Table with 484 order was compiled. 
 The following were used as data sources to estimate each control total; 

Annual Survey of Manufacturing 1970 for manufacturing, Statistical Abstract of 
the United States for mining, Agricultural Statistics for agriculture and National 
Income and Product Accounts for services. The original statistical source used 
for estimation of personal consumption expenditures is Table 2-5, "Personal 
Consumption Expenditures by Type of Product" in the PCE category of National 
Income and Product Accounts, which gives the data of personal consumption ex-

penditures of 83 categories on the purchaser's price basis. In order to convert 
these data into the categories of the input-output table, the items had to be con-
verted into the I-o sector basis and also the purchaser's prices had to be conevrted 
to producer's prices. Concepts from Table B, "Industrial Composition of 
Personal Consumption Expenditures", by PCE category in Producer's and Pur-
chaser's Prices, 1967 (Survey of Current Business, February 1974, pp. 32-33) 
were used for converting the data. Like personal consumption expenditures, the 
figures of gross private fixed capital formation are estimated from the data of 
Table 5-2, "Purchases of Structures by Type" and Table 5-4, "Private Purchases 
of Producer's Durable Equipment by Type" in National Income and Product 
Accounts. Concepts contained in the paper by Simon and Ritz, "Producers 
Durable Equipment in 1963 and 1967" (Survey of Current Business, February 1975) 
were used for converting the data to the input—output format. Government 
expenditures and net inventory changes were estimated from the data in National 
Income and Product Accounts. Gross exports from the United States include 
exports of commodities and of direct services. For commodities exports, the 
statistics were obtained from the tape of "United States Exports of Domestic and 
Foreign Marchandise", which uses the Schedule B classification. Two conversion 

procedures had to be undertaken to convert these statistics to the estimates of
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gross exports in an input-output category; (1) the Schedule B classification was 
adjusted to fit the input-output sector classification and (2) f.o.b. prices were 
converted to producer's prices. 

 Procedure (1): The Schedule B classification was converted to the U.S. SIC 
classification by OBE, the U.S. Department of Commerce, and was then converted 
to the input-output sector classification. 

 Procedure  (2)  : Exports were valued at producers' prices by using the rate of 
domestic freight and other trade margins in the 1967 U.S.A. Table. Merchandise 
exports, then, are separately presented by 25 regions. Exports of direct services 
including interest receipts and repatriated profits from American investment 
abroad were estimated from the relevant items in national income and inter-
national balance of payments accounts. 

 Imports are separated into two categories in the U.S.A. input-output table: 

(1) the transferred imports and (2) the directly allocated imports. The transferred 
imports, which are substitutable for domestically produced goods, are added to 
the output of domestic industries producing the similar goods and are then 
distributed to the consuming sectors together with the domestic outputs. For 
example, transferred imports include such competitive imports as iron, steel and 
steel products. The directly allocated imports, which are not substitutable for 
domestically produced goods, are shown as purchased directly by the consuming 
industries and recorded in a separate row. For example, the directly allocated 
imports cover non-competitive goods like coffee beans as intermediate goods, and 
final goods purchased by the consuming sector. The statistical sources used for 
estimating. U.S. imports are U.S. Commodity Exports and Imports as Related to 
Output 1968 and 1967, 1971 and 1970 and items in the national income and balance 
of payment. 

 In order to estimate an international input-output table, the national input-
output table of each partner country should be separated into two transaction 
tables, i.e. the transaction table for domestic products and the transaction table of 
imported goods and services. For this purpose, the import matrix or the transac-
tion table for imported goods and services was prepared. The Japanese import 
matrix for 1970 is available but the U.S. import matrix is not available either 
for 1967 or for 1970. Therefore, the import matrix with 484 sectors for U.S.A. 
had to be estimated. By using the composition ratios obtained from the estimated 
U.S. 1970 import matrix, the U.S. imports from Japan are divided into two parts, 
imports for intermediate demands and those for final demands. 

2. Estimation of Japanese exports to the U.S. and U.S. exports to Japan 
 Estimations of Japanese exports to the U.S. were made using the magnetic 

tape. Two conversion procedures had to be undertaken to adjust the trade 
classification to the input-output sector classification and to convert f.o.b. prices 
to producer's prices, assuming that trade margin ratios in Japanese exports to 
U.S. are equal to those in Japanese total exports. Furthermore, Japanese exports
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are broken down into 25 destination regions. U.S. exports to Japan based on the 
U.S. input—output classifications were compiled in the 1970 U.S. estimated table. 

3. Compilation of Japan and U.S. Input—Output Tables with uniform sectors 
 The 1970 Japanese Input—Output Table is available at 541  x 407, while the 

estimated U.S.A.  I—O Table is at 484 x 484. Both classifications are based on 
different criterion so that a uniform sector classification is required for the precise 
international comparison. However, a uniform classification, on the other 
hand, should meet the purpose of triangular international input—output analysis 
which aims at pursuing the related industry by a main raw material and the 
interdependence among the sets of related industries. Figure 2 shows a summary 
diagram of the triangulated I—O table. The sector order in the triangular I—O 
table is different from that in the ordinary I—O table. Both Japan and U.S. original 
I—O tables are aggregated to the triangular tables with 216 sectors, using the 
converter of the uniform sector classification. The tables with 45 sectors used 
for this study are aggregated from the tables with 216 sectors and are also triangu-
lated. The official exchange rate $1=360 is used in the Japanese table for 
comparison between Japan and the U.S. 

4. Estimation of X'U, F'U, XU' and FU' 
 For both Japan and U.S. I—O tables with 216 sectors, the vector of Japan ex-

ports to U.S. and the vector of U.S. exports to Japan on a I—O basis were 
prepared as the result of steps 1, 2 and 3. The next step was to divide each 
vector of exports to the partner country into intermediate demands and final 
demands. For example, Japanese exports to the U.S. had to be separated into 
X'U used for U.S. intermediate demands and F'U for U.S. final demands. The 
composition ratios obtained from the U.S. 1970 import matrix were usually divided 
into two parts, assuming that there was no difference in composition between 
Japan and the rest of the world. The composition ratios are, however, adjusted 
by additional information, for the above assumption is not always effective. The 
similar procedure is required for U.S. exports to Japan (X'U, FU') 

5. Linkage of Japan and U.S. Input—Output Tables 
 The final step is to compile the international Input—Output table by linking both 

national input—output tables of Japan and U.S. using trade matricies, i.e., the 
Japan's import matrix, the U.S.A. import matrix, the Japan's import matrix from 
U.S.A. and the U.S.A. import matrix from Japan. Japan's import matrix from 
the rest of the world is estimated by deducting the matrix of the Japan's import 
from U.S.A. from the Japan's import matrix, and the U.S.A. import matrix from 
the rest of the world can be similarly estimated. Figure 1 shows the layout of the 
International Input—Output Table. For example, the total input of the j-th Japa-
nese sector seen columnwise is composed of four categories: (1) the domestic 
intermediate input (V), (2) the imported intermediate input from U.S. (X J), 
(3) the imported intermediate input from the rest of the world (XR') and (4) the
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TABLE  II. 1970 JAPAN-U.S. INTERNATIONAL INPUT-OUTPUT TABLE (45 sectors)
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value added (V; ). Japanese imports from U.S.A. valued at c.i.f. include U.S. 
domestic trade margin and transportation charges, and maritime freight and 
insurance. The former is settled in the course of conversion of f.o.b. prices to 
producers' prices to be included in the category (2). The latter is unsettled for 
lack of data and was included not in category (2) but in category (3), which 
is left for a future study. Table 11 is the international Input-Output table with 
45 sectors aggregated from that with 216 sectors. The figures indicate important 

points of transactions in the international Input-Output table.

                           V. CONCLUSION 

 The purpose of this report is to investigate interdependence between the 

Japanese and U.S. economies from the viewpoint of structural analysis how the 

final demands of both countries are directly and indirectly influenced each other 

by linking economic structures of both Japan and U.S. to trade patterns , and 
to determine it quantitatively. The results are as follows:
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i) In absolute terms the dependence of the Japanese economy on the U.S. is 
larger in production, value added and employment than the dependence of the 
U.S. economy on Japan. 

  il) As for the relative dependence, when comparative size of production , value 
added and employment in both Japan and U.S. are taken into consideration , the 
dependence of the Japanese economy on the U.S. is far larger than the dependence 
of the U.S. economy on Japan. 

 iii) The following unbalance arises: Japanese employment of 1,178,000 (man-
years) is finally dependent on U.S. final demand, whereas U.S. employment 
of only 346,000 is dependent on Japanese final demand . In fact, the unbalance 
in employment exceeds that in trade. 

 iv) Japanese output generated by U.S. final demand for Japanese goods is 
larger than that for U.S. goods. For one exception, the Japanese generated 
output of iron and steel, which is much more dependent on U.S. goods than on 
Japanese goods. 

 v) U.S. output generated by Japanese final demand for Japanese goods is 
larger than U.S. output generated by Japanese final demand for U.S. goods. 
The U.S. raw materials sector is prominently dependent on Japan. 

 vi) Using the method of Japan-U.S. international input-output analysis to 
evaluate the vertical relation in the economic interdependence between Japan 

and U.S., it was shown that Japan generally exports final goods to U.S., while 
U.S. supplies raw materials to Japan. 

 The above analysis does not deal with the analysis of by what factor a trade 

pattern between two countries is changed, for it emphasizes the discovery of facts 
on the interdependence of the economies between the two countries by fixing 
economic structures of both countries and trade patterns in 1970. It was, 
however, observed that the change in final demand in a specific sector has a direct 
and indirect effect not only on other sectors in the domestic country, but also 
on whole sectors in both countries. The present unbalance of trade between 
Japan and the U.S. and the voluntary export restraint on the sale of color 
television sets and iron and steel as a commercial policy are, therefore, not a mere 

problem in a particular sector, but a serious problem concerned with the structure 
of the entire Japanese economy. To carry out this quantitative analysis in the 
furture, we must collect the relevant data more systematically in order to con-
struct models where changes in trade patterns are built in more appropriately.

Rissho University
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