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1. Introduction 

The project on “Compilation and Use of the 2005 Asian International 

Input-Output Table” (hereafter referred to as the 2005 AIO Table) initiated and 

coordinated by IDE-JETRO attempts to make the input-output statistics of the 

member countries of the AIO Table project comparable, and to discern the 

input-output relationships across the member countries by way of their mutual 

exportation and importation. Its work on Taiwan part consists of three stages. At the 

first stage work in 2007, we have already finished constructing a sector concordance 

table for HS-NIO-AIO and export/import tables from Taiwan’s Foreign Trade 

Statistics. This report presents the result of the second stage work in 2008. That is, 

updating Taiwan’s national Input-Output Table (hereafter referred to as the TIO Table) 

from that of year 2004 (i.e. the benchmark year) to year 2005 and constructing the 

supporting tables (including trade margin and transport cost table, import duty and 

import commodity tax table, and international freight and insurance rate table). 

 

2. Updating the 2005 Taiwan National I-O Table 

2.1 Layout of the Taiwan I-O table 

Data required for compiling national Input-Output Tables come chiefly from the 

Industry, Commerce and Service Census, which have been conducted every five years 

since 1961 by the Directorate General of Budget, Accounting, and Statistics 

(DGBAS). The latest base year TIO table was that of year 2001, which included 610 

sectors. Since it was constructed by referring to the census data, it is a more accurate 

and detailed table. In addition, there was one extension table between the two census 

years. For example, the 2004 TIO table, including 161 sectors, was indirectly 

estimated from the data without a census. 

In order to construct the 2005 TIO table, the 2004 TIO table and data from the 

National Income Statistics are required. However, the 161 sectors in 2004 TIO table 

cannot be converted directly into 76 sectors in AIO table, so we also need the 2001 
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TIO table at 610-sector classification to construct a sector concordance for AIO. The 

detail compilation procedure will be introduced in the following subsections. Here a 

rough sketch is as below. First, we estimate the exogenous variables (e.g. the control 

total, final demand and value added parts, as shown in Table 1) of the 2005 TIO table 

according to data from the National Income Statistics and the 2004 TIO table. 

Applying the RAS method to the domestic transaction matrix and the import matrix 

then, we get the 2005 TIO table. Finally, for sector split for AIO, we further extend 

the 2005 TIO table based on the code converter derived from the 2001 TIO table. 

 

 

Table 1: Compilation procedure 
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2.2 Updating methodologies of the Taiwan I-O table 

For the purpose of updating the 2005 TIO table, the bi-proportional adjustment 

method, commonly called the RAS method in the input-output literature, is applied. 

That is, given an n × n input coefficients matrix A of the base year and three 

n-element vectors (i.e. total gross output q, total intermediate output u
1
 and total 

intermediate input v
1
) for the target year, we can estimate the intermediate transaction 

matrix of the target year. Here we use R (version 2.7.2), a free software environment 

for statistical computing and graphics, to accomplish this job, as shown in Exhibit 1. 

We have tried different values of t, which means times of adjustments, until u and v 

converge on u
1
 and v

1
 respectively. For this example of the domestic intermediate 

transactions matrix, t=100, which means 100 full modifications are needed－50 

column adjustments and 50 row adjustments. 
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Exhibit 1: RAS procedure by using R 
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2.3 Estimation methodologies and the Sources of data for updating 

As mentioned above, in order to update the TIO table to the year 2005 by the 

RAS method, we need 2005 data from the National Income Statistics and the 2004 

TIO table to estimate all the exogenous variables of the 2005 TIO table first. 

According to National Income Statistics Yearbook 2006 constructed by the DGBAS, 

only the following data for 2005 are available, the value of gross output, the value of 

intermediate consumption, values of primary inputs, values of final demand, exports 

and imports, as shown in Table 2. 

 

 

Table 2: 2005 data from the National Income Statistics 

Unit: Million NT$ 

Gross Output 
Less: 

Intermediate Consumption 
Equal: 

Gross Domestic Product 

25,948,521 14,493,794 11,454,727 

Equal: Gross Domestic Product Equal: Expenditure on GDP 

Compensation of Employees 5,246,179 Government Consumption 1,498,304 

Operating Surplus 3,994,800 Private Consumption 7,022,565 

Consumption of Fixed Capital 1,485,187 Increase in Stocks  10,838 

Indirect Taxes Less Subsidies 728,561 Gross Fixed Capital Formation 2,438,435 

  Exports of Goods and Services 7,358,019 

  Less: Imports of Goods and Services 6,873,434 

Source: National Income Statistics Yearbook 2006, DGBAS. 

 

 

However, these data for intermediate and final demand from the National Income 

Statistics consist of domestic and import sections. Therefore, we need to split them 

into two parts (domestic and import sections, see part A and B in Table 1), and further 

divide all these aggregate values into 161 sectors. The detail estimation procedure is 

as following. 

First of all, we divide the values of intermediate and final demand into domestic 

and import sections by their component ratios to their total value in each item (i.e. 

intermediate consumption, personal consumption, government consumption, fixed 

capital formation, changes in stocks, territorial and non-territorial exports) in 2004 

TIO table (See the shaded areas in “estimation work 1” in Table 1). Here a similar 

bi-proportional adjustment procedure is performed. By iterating column-wise and 

row-wise distribution by turns until the discrepancies are reduced to a reasonable level, 

we can estimate the aggregate values of intermediate and final demand in domestic 
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and import sections. We further distribute the aggregate values of intermediate and 

final demand into 161 sectors according to the input structures of the 2004 table. 

Calculating the sum of each row, we finally derive the control totals (total output) of 

each sector for year 2005. 

Afterwards, using the total input of each sector transposed from the control totals, 

together with the values of primary input from 2005 national income statistics, we 

then estimate the domestic intermediate input, foreign intermediate input and primary 

inputs (i.e. compensation to employees, depreciation, indirect taxes less subsidies and 

operating surplus) of each sector (See “estimation work 2” in Table 1). Again, the 

bi-proportional adjustment procedure mentioned above is applied to accomplish this 

job. Using the total intermediate demand and total intermediate input estimated as 

above, we finally perform the RAS procedure introduced in Section 2.2 and complete 

the 2005 TIO table with 161 sectors. 

 

2.4 Summary 

In this section, we have introduced the compilation procedure of updating the 

2005 TIO table. First, using the data from 2005 national income statistics and the 

2004 TIO table, we estimated the exogenous variables (i.e. values of gross 

output/input, final demand, value added, total intermediate input and total 

intermediate demand at 161-sector classification) in 2005 TIO table. By performing 

the RAS procedure, we then derived the intermediate transaction matrix and 

completed the 2005 TIO table with 161 sectors. However, we have not finished our 

compilation work yet. As required in this project, the 2005 TIO table needs to be 

extended for AIO further. In the following section, we are going to deal with the 

sector concordance between TIO and AIO. 

 

3. Adjustment of the 2005 Taiwan I-O Table for the 2005 Asian I-O 

Table 

3.1 Sector concordance between Taiwan I-O and Asian I-O 

It is clear that the sector concordance is crucial for constructing the AIO table 

when the AIO table and the TIO table have different structures of industrial sectors. 

As mentioned above, the 161 sectors in TIO table cannot be converted directly into 76 

sectors in AIO table, so it needs to be extended from 161 sectors to 610 sectors and 

then merged into 76 sectors according to the code concordance constructed last year. 

Unfortunately, the concordance is only for converting a 610 × 610 TIO table into a 
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76 × 76 AIO table while we only have 610 × 162 (year 2001) and 161 × 161 (year 

2004) tables from DGBAS. It would be a challenge to extend the TIO table from 161 

× 161 to 610 × 610 referring to the distribution structure of the 610 × 162 table. 

Table 3 illustrates the basic framework of the code concordance for the TIO and 

AIO tables. As shown in Table 3, some sectors need to be divided into several 

sub-sectors and then merged into different sectors in AIO table, e.g. “002-coarse grain 

crops”, while others can be converted directly, e.g. “001-paddy rice”. Therefore, it’s 

not necessary to extend all the 161 sectors to 610 sectors. According to the code 

concordance, there are only 27 sectors that need to be split. Thus, our target can be 

simplified into a 278 × 278 table. 

 

 

Table 3: Concordance for TIO and AIO (Illustrated) 

3-digit TIO code 

(2004 TIO, 161sectors) 

5-digit TIO code 

(2001 TIO, 610sectors) 

3-digit AIO code 

(76sectors) 

Code Description Code Description Code Description 

001 Paddy rice 
00110 Paddy rice 

001 Paddy 
00195 Straw & other by-products 

002 Coarse grain crops 

00210 Wheat 002 Other grain 

00220 Sweet-potatoes 003 Food crops 

00230 Corns 002 Other grain 

00240 Soybeans 003 Food crops 

00250 Groundnut 003 Food crops 

00290 Other coarse grain crops 002 Other grain 

00295 By-products 004 Non-food crops 

003 Sugarcane 
00310 Sugarcane for sugar manufacturing 003 Food crops 

00395 By-products 004 Non-food crops 

…
 

…
 

…
 

…
 

…
 

…
 

160 Public Administration service 16100 Public Administration service 075 Public Administration 

161 Undistributed 

16210 Intellectual property rights 

076 Unclassified 16220 Undistributed 

16230 Scrap & waste 

Source: 1. Asian International Input-Output Table 2000, IDE-JETRO. 

      2. Input-Output Tables 2001, DGBAS. 
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In order to extend the 2005 TIO table from 161 sectors to 278 sectors, a code 

converter is required. According to the 2001 TIO table, the column-wise distribution 

structure of each sub-sector can be easily obtained; for example, the transactions table 

of domestic goods and services, as shown in Table 4 (“ratio” is calculated by 

sub-sector-value/sector-value, which shows the ratio of each sub-sector’s product 

value to the sector’s value). 

 

 

Table 4: The 2001 transactions table of domestic goods and services 

(Examples) 

Unit: Million NT$ 

 

001 002 003 … Aggregate 

Value Ratio Value Ratio Value Ratio … Value Ratio 

001 377 1.0000 2 1.0000 1 1.0000 … 38790 1.0000 

002 600 1.0000 1091 1.0000 22 1.0000 … 6303 1.0000 

00210 0 0.0000 2 0.0018 0 0.0000 … 222 0.0352 

00220 0 0.0000 61 0.0559 0 0.0000 … 425 0.0674 

00230 0 0.0000 137 0.1256 0 0.0000 … 546 0.0866 

00240 0 0.0000 6 0.0055 0 0.0000 … 43 0.0068 

00250 0 0.0000 319 0.2924 0 0.0000 … 1234 0.1958 

00290 0 0.0000 56 0.0513 0 0.0000 … 653 0.1036 

00295 600 1.0000 510 0.4675 22 1.0000 … 3180 0.5045 

003 1 1.0000 2 1.0000 291 1.0000 … 3397 1.0000 

00310 0 0.0000 0 0.0000 289 0.9931 … 3339 0.9829 

00395 1 1.0000 2 1.0000 2 0.0069 … 58 0.0171 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

Source: Input-Output Tables 2001, DGBAS. 

 

 

However, the row-wise distribution is much more difficult since DGBAS only 

provides 610 × 162 and 162 × 162 TIO tables. Here we use the ratios of total 

intermediate consumption in sub-sectors to sectors, as shown in the last column of 

Table 4, to approximate the row-wise distribution structure of each sub-sector. Table 5 

illustrates the composition ratio of sectors in 278 × 278 table for domestic goods and 

services. The shaded rows and columns are calculated as above, and the other figures 

are obtained from multiplying them together, for instance, 0.0001 is 0.00352 × 

0.0018, and 0.0020 is 0.0352 × 0.0559. Thus, we can follow this converter to expand 
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the 161 × 161 TIO table to the 278 × 278 TIO table. 

 

 

Table 5: Converter of the transactions table for domestic goods and 

services (Examples) 

 001 002 00210 00220 00230 00240 00250 00290 00295 … 

001 1.0000 1.0000 0.0352 0.0674 0.0866 0.0068 0.1958 0.1036 0.5045 … 

002 1.0000 1.0000 0.0352 0.0674 0.0866 0.0068 0.1958 0.1036 0.5045 … 

00210 0.0000 0.0018 0.0001 0.0001 0.0002 0.0000 0.0004 0.0002 0.0009 … 

00220 0.0000 0.0559 0.0020 0.0038 0.0048 0.0004 0.0109 0.0058 0.0282 … 

00230 0.0000 0.1256 0.0044 0.0085 0.0109 0.0009 0.0246 0.0130 0.0634 … 

00240 0.0000 0.0055 0.0002 0.0004 0.0005 0.0000 0.0011 0.0006 0.0028 … 

00250 0.0000 0.2924 0.0103 0.0197 0.0253 0.0020 0.0572 0.0303 0.1475 … 

00290 0.0000 0.0513 0.0018 0.0035 0.0044 0.0004 0.0100 0.0053 0.0259 … 

00295 1.0000 0.4675 0.0165 0.0315 0.0405 0.0032 0.0915 0.0484 0.2358 … 

003 1.0000 1.0000 0.0352 0.0674 0.0866 0.0068 0.1958 0.1036 0.5045 … 

00310 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 … 

00395 1.0000 1.0000 0.0352 0.0674 0.0866 0.0068 0.1958 0.1036 0.5045 … 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

Source: Input-Output Tables 2001, DGBAS. 

 

 

3.2 Compilation of TTM data 

Data on domestic trade margins and transportation costs come from Transactions 

Table at Purchasers’ Prices in the 2001 TIO table. By using the sector concordance, 

the data of 610 sectors can be merged into 278 sectors (national classification after 

sector split for AIO). Dividing both the domestic trade margins and transportation 

costs by total demand, we obtain the ratios of trade margins and transportation costs. 

With these ratios, we can estimate the trade margins and transportation costs for the 

year 2005 by multiplying these ratios by total demand for the year 2005 (as shown in 

Table 6). 

 

 

 

 

 



 10 

Table 6: Domestic Trade and Transportation Margins 

Unit: Million NT$ 

Code 
Trade Margins 

(2001) 

Transport Costs 

(2001) 

Total Demand 

(2001) 

Trade Margins 

Ratio 

Transport Costs 

Ratio 

001 1280 436 33039 0.038742 0.013197 

00210 229 110 5195 0.044081 0.021174 

00220 973 50 1798 0.541157 0.027809 

00230 4862 495 22532 0.215782 0.021969 

00240 565 415 16978 0.033278 0.024443 

00250 1377 142 2541 0.541913 0.055884 

00290 980 116 2687 0.364719 0.043171 

00295 52 26 3695 0.014073 0.007037 

00310 0 612 3589 0 0.170521 

00395 0 6 59 0 0.101695 

…
 

…
 

…
 

…
 

…
 

…
 

Source: Input-Output Tables 2001, DGBAS. 

 

 

3.3 Compilation of import duties and import commodity taxes data 

Data on import duties come directly from the Foreign Trade Statistics (FTS). 

Referring to FTS in Taiwan, import values, import duties, international insurance and 

freight are calculated for each commodity code (HS) of import, by country of origin. 

Summing up the import duties for each commodity code and then using the 

concordance of HS-NIO-AIO constructed last year, we can merge the data into 278 

sectors and then obtain the import duty of each sector easily. 

On the contrary, compilation of import commodity taxes data is much more 

difficult due to the availability of relevant data. The Net Import Duties, which include 

import duties, port construction fees, import commodity taxes and other taxes, are part 

of indirect taxes in the TIO table. Theoretically, import commodity taxes can be 

calculated by subtracting import duties from the Net Import Duties since port 

construction fees and other taxes may be omitted. However, the Foreign Trade 

Statistics from the Customs and the TIO table from the DGBAS are inconsistent with 

each other since they may follow different compilation rules. Therefore, we have to 

try other way to estimate the import commodity taxes data. 

First of all, by using the total commodity taxes, which include domestic and 

import commodity taxes, from the Yearbook of Tax Statistics and the domestic 

commodity tax from the 2004 TIO table, the total import commodity tax of year 2005 

can be estimated (as shown in Table 7). We then calculate the component ratio of each 
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sector to the total value of Net Import Duties in 2004 TIO table (161 sectors) and that 

of Total Import in 2001 TIO table (610 sectors). With these ratios, we can estimate the 

import commodity taxes for 278 sectors by multiplying these ratios by total import 

commodity tax of year 2005. 

 

 

Table 7: Commodity Tax of year 2004 and 2005 

Unit: Million NT$ 

Commodity tax of year 2004 Commodity tax of year 2005 

 Domestic (Ratio) Import (Ratio)  Domestic Import 

159643.63 138144 (0.8653) 21499.63 (0.1347) 168410.908 145730.64 22680.34 

Source: 1.Yearbook of Tax Statistics 2007, Ministry of Finance. 

       2.Input-Output Tables 2004, DGBAS. 

 

 

3.4 Compilation of international freight and insurance data 

As mentioned above, data on international freight and insurance also come from 

the FTS. We first merge the data of import values and international freight and 

insurance into 278 sectors according to the concordance of HS-NIO-AIO. Then, by 

the following formula, we calculate the rates of international freight and insurance 

(FIR) for sector i from country s (FIR
s
i), as shown in Table 8. 

 

 

 

 

 

Table 8: International freight and insurance rate (Examples) 

Sector China Indonesia Japan Korea Malaysia Philippines Singapore Thailand U.S.A. 

001 0.1205 0.0089 0.0085 0.0000 0.0000 0.0000 0.0000 0.0580 0.0438 

002 0.0610 0.0552 0.1322 0.0738 0.0336 0.0137 0.0759 0.0923 0.1461 

003 0.0427 0.0593 0.0815 0.0696 0.1348 0.0669 0.0138 0.1536 0.1072 

004 0.0528 0.0493 0.0740 0.0627 0.4065 0.0270 0.0186 0.1533 0.1854 

005 0.0110 0.0000 0.0886 0.0201 0.0214 0.1039 0.0284 0.0355 0.0436 

006 0.0720 0.0621 0.1004 0.0665 0.1304 0.0209 0.1273 0.0179 0.0800 

007 0.0706 0.0042 0.1004 0.0769 0.2092 0.3890 0.0497 0.3993 0.2288 

008 0.0329 0.0000 0.0000 0.0000 0.1142 0.0222 0.0000 0.0000 0.0385 

009 0.0976 0.3418 0.1682 0.0000 0.2062 0.0000 0.0000 0.0000 0.0291 

010 0.0972 0.0156 0.0285 0.0791 0.0188 0.0319 0.0377 0.0227 0.0061 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

FIR
s
i =                                  (i = 1,2,…,161; s = C,I,J,K,M,N,P,S,T,U) 

(Value of Int’l freight & insurance)
 s

i 

(CIF import value)
s
i 
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3.5 Sources of data for compilation/estimation 

Sources of data for compilation and estimation are mentioned above in each 

subsection. These data are from TIO tables, the Foreign Trade Statistics and the Tax 

Statistics, as shown in Table 9. 

 

Table 9: Sources of data for compilation and estimation 

 Sources of data 
Institution in charge 

of compilation 
Year of data 

Trade Margins and 

Transportation Costs 

Transactions Table at Purchasers’ 

Prices (TIO Table) 
DGBAS 2001 

Import Duties The Foreign Trade Statistics 
Directorate-General 

of Customs 
2005 

Commodity Taxes 

Yearbook of Tax Statistics Ministry of Finance 2004/2005 

Transactions Table at Producers’ 

Prices (TIO Table) 
DGBAS 2001/2004 

International Freight 

and Insurance 
The Foreign Trade Statistics 

Directorate-General 

of Customs 
2005 

 

 

3.6 Issues/Problems in compilation 

Some difficulties arise in the compilation procedure and are worth noting: 

(1) When compiling the converter table for extending the TIO table from 161 sectors 

to 278 sectors, a few problems arise in the process of extension. For example, 

values of some sectors in the transactions table in the 2001 TIO table equal to zero, 

while the values of the same sectors in the 2005 TIO table are not zero. In this 

case, there are no reference materials for extending these sectors in the 2005 TIO 

table since the composition ratio of each sub-sector to sector is not available. As a 

result, we have no option but to extend them according to the distribution 

structures of the same sectors in other transactions table or that of similar sector in 

the same transactions table in the 2001 TIO table. 

(2) The other thing that is important but missed in the abovementioned compilation 

procedure is the value added items at classification after sector split for AIO. In 

the original 2005 TIO table, which we update in Section 2, there are value added 

items for 161 sectors. As mentioned, however, there are no reference materials for 

extending since the DGBAS only provides a 162 × 610 table. In this case, we can 

only extend them by the proportion of total intermediate consumption in 

sub-sectors to sectors and merge them into 76 sectors, and then adjust the values 

to fit the values of total value added and the control totals. Therefore, there are 
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only value added items for 161 and 76 sectors provided in this report. 

 

3.7 Summary 

In this section, we have introduced the compilation procedure of constructing the 

sector converter of TIO and AIO table and other supporting tables, such as the trade 

margins and transport costs table, the import duties and import commodity taxes table, 

and the international freight and insurance rates table. Using the data from different 

sources (i.e. the Foreign Trade Statistics, the TIO tables and so on) and the 

concordance table constructed last year, we have restructured the 2005 TIO table and 

other supporting tables for the AIO table as required in this project. 

 

4. Concluding Remarks 

This report presents the compilation procedure and the data sources for updating 

Taiwan’s national Input-Output Table to year 2005 and constructing the supporting 

tables. The success of this job bases on the resourcefulness of relevant data, while a 

sound compilation guideline also helps to avoid unnecessary errors, despite some 

drawbacks in both our data and our compilation procedure, as described earlier. 

Hopefully, the job accomplished so far will lay a solid foundation for the future works 

on the compilation and use of the 2005 Asian international input-output table. 
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