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1985 Forecasts from the Econometric
Link System for Thailand’

Warin Wonghanchao

1. Introduction

The forecasts shown in the present paper are essentially the results from
an attempt to link an input—output table with a macroeconometric model and value
added variables. The linkage process has the function of reconciling the differences
emerged from projections provided by the input-output table and estimates provided
by the macroeconometric model. The basis of the forecasts is, therefore, derived
from the structures of the input-output table and the macroeconometric model used.
An explanation of the composition of input-output table used can be found in
The Basic Input-Output Table of Thailand, 1975 and Input-Output Table of
Thailand for Analytical Uses, 1975." Hence, it is not repeated here. As for
the macroeconometric model, the general description of the model is as follows:

! This article presents the work of a joint research team comprising the staffs
of the Institute of Developing Economies (IDE). the National Economic and Social
Development Board of of Thailand {(NESDB), and the Chulalongkorn University Social
Research Institute (CURSI, The author wishs to acknowledge the efforts of the staffs
here. However, special thanks are due to Mr. Koichi Nonaka, the Director of the
Statistics Department of IDE for making the necessary arrangements to enable the
project to proceed smoothiy; Mr. Shunichi Furukawa of IDE for providing advice on
input—output table construction; Mr, Takao Sano of IDE for computer programming
support: Professor Soshichai Kinoshita of Nagoya University for advice on econometrics;
Dr. Charit Tingsabadh of CUSRI for developing the econometric model; Mr. Wisoot
Wiseschinda of CUSRI for estimating the econometric model; Mr. Prayote Charoensul
of CUSRI and Mr. Arkhom Tempitiayapaisith of NESDB for estimating the input-output
tables; and Iast but not least Mr. Wirat Wattanasiritham, the Deputy Project Director
for his respensibility in monitoring the the project and providing advice on all aspects
of the project. For the present article, Mr. Arkhom Tempittayapaisith should be singled
out for helping the author in preparing the preliminary analysis.

® See basic input-output Table of Thailand, 1975 (Bangkok NESDB, CSO

and Tokyo IDE, 1980) pp. 13-18 and Input-Output Table of Thailand for Analytical
uses 1975 (Bangkok NESDB NSO and Tokyo IBL, 1980) pp. 2-12, for Introduction on

on the input-output system, see prajoek, sinsup, Microeconomics: Mathematical
Analysis, (Bangkok : Thai Watthanaphanit, 1984), pp. 242-249,



The model consists of 102 equations and 137 vanables. Twenty-one of
the equations are behavioral equations and are empirically estimated from historical
data. The remaining are either definitional equations or accounting identities. The
variables which are exogenously determined number 35, the remaining being determined
endogenously. The mode] is divided into distinct blocks dealing with different aspects
of the economy. These biocks are described in more detail in the following para-
graphs.

(1) Production

Production is disaggregated broadly into agricultural and non-agricultural
production. Agricultural production is in turn divided into crop production and non-
crop-livestock, fishery and forestry. Crop production is determined as a function of
land, rainfall and agricultural prices. Non-crop agricultural production is assumed
to have a time trend. Non-agricultural production is determined by capital and
labour in a direct input-output relationship. Total gross domestic product is the sum
of agriculiural and non-agricultural production, expressed both in real terms and in
nominal values.

(2) Wages and Employment

Non-agricultural real wage is exogenous, on the ground that the minimum
wage law is in use. The demand for labour for non-agricultural production is then
jointly determined by the wage rate, the capital stock and time. Surplus labour is
then assumed to be absorbed in agricultural production.

{3} Prices

Prices are disapgregaied to correspond with the disaggregation of output.
Producers’ prices are obtained by deducting taxes from the sectoral price levels. The
agricultural price index is a function of the agricultural export price, which is exogenous,
and the domestic Price level. Non-agricultural prices are also determined by the
export prices and the domestic price Ievel. The specification reflects the “open’ nature
of the Thai economy. Import prices in foreign currency are determined exogenously,
and are converted into local prices through the rate of exchange and import taxes.

(4) Imports

Import demands are disaggregated into raw meterials and fuels, capital
goods, consumer goods and services. In general, the demand for import is determined
by domestic activity, but it is also responsive 1o prices: negatively to an increase in
import prices, and positively to domestic prices. This indicates a degree of substitua-
tion between domestic and imported supplies. Total imports are expressed in real
terms and in nominal values.

(5) Expenditures

Expenditure consists of consumption, export and invesiment, following the
traditional Keynesian national income approach. Consumption expenditure is divided
into private and government consumption. Real private consumption is a function of
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household’s disposable income as well as a lagged private consumption {an application
of the permanent income bhypothesis). Government consumption is specified to be a
simple function of tax revenue.

Investment expenditures are disaggregated both by sector into agricultural
and non-agricultural. Within each sector, it is further subdivided by type of spender,
private business, state enterprise or government. Only private investment is defined
as behavioral equations. The remaining investments are exogenously determined.
Capital stocks are then adjusted by the investment, also taking into account deprecia-
tion. The total capital stock is then obtained.

Exports are exogenously fixed in forcign currency and then converted into
local currency.

(6) The Domestic Price Level

The price level is determined for the disaggregated outpul sectors by means
of the equality between supply and demand. Supply is expressed in real terms
multiplied by the price index while demand is expressed in nominal values.

(7) Incomes and Transfers

Incomes are disaggregated broadly into household income, corporate income
and government income.

Household incomes are derived from labour income and capital income in
the non-~agricultural sector, net of taxes and transfers to the foreign sector. Agricultural
household income is derived from output less taxes and transfers. Components of
incomes and transfers are determined separately. Non-agricultural labour income
derives from employment. and capital income from the capital stock.

Tax income for the government is derived from direct and indirect taxes.

Direct iaxes are determined from non—agricultural household income and profit, whole
indirect taxes are determined from imports, export and gross domestic output.

Transfers are made by households, private business, state enterprise and
government to the foreign sector. These transfers are exogencus. The net surplus
or deficit position of the households, the business sector. the government and the
state enterprise are derived as accounting identities. The net balance of payments
position is given in both the domestic and foreign currencies.

The model can be presented in terms of charts expressing the relations of
the structural equation, the identity relation and the exogeneous variables as below:

2, The 1985 Thai Economy as Described by the Economeiric Link System for
Thailand.

The Thai economy of 1985 as shown in this section is based on the
projections derived from the macro-econometric model and the predicted input-output
table of 1985, The economy of 1985 is described by comparing with that of 1975
which is the bench-mark year of the present study.



Table 1: Gross Value Added

{million baht, current prices)

1975 1585
180-Sector Compound
1/0 Codes Annual Growth
Amcunt % Amount, % Rate, %
1. _.;A_griculture 84,252 24.2 191,529 16.8 8.6
1.1 Crops 001-017, 024 63, 580 18.2 155,742 13.7 9.4
~-Paddy Q01 26,230 7.5 57,766 5.1 8.2
-Maize 042 4,443 1.3. 9,426 0.8 7.8
-Rubber 016 1,520 0.4 16,108 1.7 8.8
-Cassava 004 2,862 0.8 15,048 1.3 17.9
-Sugarcane 409 4,050 1.2 10,407 0.9 9.9
-Others 24,445 7.0 453,987 3.9 6.1
1.2 Livestock 018-023 7,153 2.1 2,581 0.8 3.0
1.3 Fishery 028-029 7,747 2,2 14,686 1.3 6.6
1.4 Forestry 025-027 5,772 1.7 11,520 1.0 7.2
2, Non-Agriculture 264,204 75.8 947,221 83.2 13.6
2.1 Mining and 030-041 5,222 1.5 34,708 3.1 20.8
Quarrying
2.2 Industry 78,096 22.7 228,989 20.1 11.2
2.2.1 Light Industry 58,361 17.0 152,738 13.5 9.9
-Food, 042-066 32,452 9.3 76,089 6.7 8.9
Beverages
and Tobaceo
-Textile 067-n74 11,322 3.2 27,877 2.5 9.4
«Leather 475-077 832 0.2 1,959 8.2 8.9
Products
-Wood C78-08¢ 3,508 1.0 11,593 1.0 iz.7
Products
-Paper 081-083 2,405 0.7 8,833 0.8 14,0
Products
and Printing
-Non-netal 099-104 2,271 0.7 15,011 1.3 20,8
Products
-Rubber and  095-098 3,571 1,0 5,478 0.6 6.1
Plastic
Products
-Others 3,000 0.9 4,803 0.4 4.8
2.2,2 Heavy Industry 19,735 5.7 76,251 6.7 14.5
~-Chemical G84-092 3,637 1.8 10,963 1.0 11.7
Products
-Petroleun  093-094 4,149 1.2 24,206 2.1 19.3
Refineries
-Basic Metal 105-107 3,032 0.5 5,251 0.5 5.6
-Metal 108-111 1,489 ¢.4 7,599 0.7 17.7
Products
-Machinery 112-122 3,039 0.9 10,719 ;.9 13.4
-Motor 123-128 4,385 1.3 17,5158 1.5 14.8
Vehicles and
Transportation
Equipment
- 2.3 Public 135-137 3,268 0.9 10,030 0.9 11.9
Utilities
2,4 Construction 138-id4 15,385 4.4 72,141 §.3 14.7
2.5 Trade 145-146 65,277 18.7 314,608 27.6 17.0
2.6 Transporta- 149-159 17,755 5.1 50,390 4.4 11.0
tien and
Communication
2,7 PBanking 160-163 24,253 7.0 36,429 3.2 4.2
2.8 Public 165 17,173 4.9 99,166 8.7 9.2
Administration
2.9 Services 147, 148, 164 .
166-178 36,775 10.6 100,755 8.8 10.6
3. Gross Value Added 209 348,456 100.0 1,138,750 100.0 12.6




(1) Sectoral Income

Income of the economy can be expressed in terms of gross value added.
In 1985, the gross value added of Thailand was expected to reach 1,138,750 million
baht from the 1975 total of 348,456 million baht. The expansion can be estimated
at an compound growth rate of 12.6% per year. The sectoral composition of gross
value added also changes significantly. In 1975, the agricultural sector contributed
24 % of the total gross value added. By 1985, it was expected that the agricultural
share of gross value added would reduce to only 17% of the total gross value added.
The most rapidly expanding sector of the Thai economy is trade. The trade sector
will cover 27.6% of the total gross value added by 1983, a jump from 18.7% of
1975, (see Table 1 for details).

(1.1} Agricultural Sector. During the period 1975-1985, the growth
rates of most crops except rubber and cassava were low. The main reason for the
low growth rates is that by the early 1980°s almost ali the arable land of Thailand
had been put into use. In the early 1970’s, it was still possible for the farmers
to open up new land for growing crops. This is no longer possible now. Furthermore,
modern technology has not been applied to Thai agriculture extensively. The applica-
tion of fertilizer, the practice of farm mechanization and proper water management
are hardly found in the Thai agricultural sector. Comparing the shares in gross
value added of 1975 and 1985, the drops in relative importance of paddy. maize
and sugarcane can easily been seen. Other sub-sectors of agriculture such as livestock
fishery and forestry all performed poorer than crops. Livestock has grown at only
3.0% per year due mainly to the inability of the economy to increase large livestock
such as cattle. The slow growth of fishery gross value added is caused mainly by
the problem of over—fishing in the past. As for gross value added of forestry, the
expansion has been low due to the practice of deforestation and the government’s
policy of counter—insurgency by cutting down the forest areas.

(1.2} Trade Sector. The trade sector serves other sectors and facilitates
their growth. At the same time, the growth of other sectors, in turn, contributes to
the expansion of the trade sector. The best example in this case is the growih of
the industrial sector which provides the forward linkages to wholesale and retail trades
and causes the trade sector to grow significantly. The expansion of the trade sector
during the decade under study is also a result of development within the trade
sector itself. During the period, selling technigues have developed rapidly and the
number of trade centers and department stores both in Bangkok and up-country
have increased. The trade sector has grown at an compound rate of 17.0 % per vear
during 1975-1985 and its share in the total gross value added has increased from
18.7% in 1975 (0 27.6% in 1985.



{1.3) Industrial Sector. Within the industrial sector, heavy industries’
growth is quite high. These industries provide capital goods and raw materials for
high—technology industries. The share of the heavy industries in the total gross
value added has increased from 5.7% in 1975 to 6.7% in 1985. The average
compound growth rate of the heavy industries is 14.5% per year. As for light
industries, the growth rate is lower than that of heavy industries, i.e. 9.9%. However,
in terms of share in the total gross value added, the share has dropped from 17 %
in 1975 to £3.5% in 1985. Among light industries, those which have a gross value
added more than 5 billion baht and have high growth rates are food, beverages
and tobacco, paper products and printing, textile, wood products, and non-metallic
products. In the case of heavy industries, those which have a high gross value added
and growth rate are chemical products, petroleum refineries, machinery, and motor
vehicles and transportation equipment.

(1.4) Mining and Quarrying Sector. The mining and quarrying sector
is one of the fastest growing sectors. Its growth is high at 20.9% per vear and its
share in total gross value added has increased from 1.5% in 1975 to 3.1 % in 1985

(2) Composition of Gross Valne Addee.

It is found that the ratio of wages and salaries to other primary inputs
such as operating surplus, depreciation and indirect taxes has changed slightly from
1975. In 1975 the ratio of wages and salarics to other primary inputs was (seec
Table 2) 27 : 73 and by 1985 the ratio was be 33 : 67. The change of the ratio
is due mainly to the effect of the annual increase of minimum wage in the
industrial sector. Concurrent with the increases of the share of wages and salaries,
the share of operating surplus which is composed of profit, rent, and interest fell
from 55.5% of the total gross value added in 1975 to 52.5% in 1985,

(3) Gross Ountput

By 1985, the total gross output of Thailand will reach 2,534,384 million
baht from the level of 621,800 million baht of 1975. In terms of compound growth
rate, the growth of gross output is 15.1% per year. As for sectoral gross output,
agriculture has reduced its share of 17% of total gross output in 1975 to only 12%
in 1985 while those of trades and manufacturing have increased. The share of
trade was 12.6% of the total gross output in 1975 and became 14.8% in 1985,
The share of manufacturing was 38.7% and was 39.6% in 1985 (see Table 3
for details) In the case of gross output of commodities, those which have an
compound growth rate over 24 % per year are comstruction of plants for electricity
generation, Fluorite, oil palm, photographic and optical goods, other electrical
apparatus, non-ferrous metal, cement, ruber latex, concrete and cement products,
office and household machinery, breweries, rubber sheets, electric accumulators, and
other fabricated metal products (see Table 4 for details).



(4) Intermediate Inputs Ratios

The over-all intermediate inputs ratio was 44% in 1975, This ratio was
55.2% in 1985 (see Table 5). There are (wo important factors which cause the
changes in intermediate inputs ratios. One concerns the changes in technology of
production, the other is the changes in the price of factor inputs such as those of energy
and raw materials. In fact the changes in energy price and prices of raw materials have
been related. As a consequence of the second oil crisis in 1976, the prices of fuel
and gas increased several times in the country and gave rise to the increases in
prices of raw materials. Such increases were usually higher than the increases in
prices of finished products. A careful study of the input coefficients can establish
that the upward changes of the cocfficients were due mainly to the changes in the
energy prices, such as those ol oil and electricity as well as changes in the prices of
raw materials. However, in some cases such as cement production, production of iron
products, sugar milling and rice miliing, there have been changes in the production
technique to some extent. The changes are mainly for the purpose of reducing oil
consumption in order to minimize fuel cost. For downward changes in input coeffi-
cients, these are commonly found in the cases where output prices rise faster than
the prices of inputs. For example, in printing and advertising businesses, the increases
in the prices of paper and printing materials were lower than the service charges
of printing and advertising. Consegently the ratios of intermediate inputs to total
output decreased.

Table 2: Composition of Total Value Added.

(million baht, current prices)

1975 1985 Compound
1 80-8ector Annual
1/0 Codes Amount o Amount % Growth
Rate, %
. Wages and 201 95,658 27.5 375,908 330 14.7
Salaries
2. Other Primary 252,798 72.5 762,842  67.0 11.7
Inputs
2.1 Net Indirect 204 22,132 6.3 82,024 7.2 14.0
Taxes'
2.2 Others 202 + 203 230,666 66.2 680,818 59.8 11.4
3. Total Value Added 209 348,456 100.0 1,138,730 100.0 12.6

Note ' Indirect taxes do not include those derived from imports such as import
duty and import sale tax.



Table 3: Composition of Gross Output by Sectors

(million baht, Current Prices}

180-8ector 1975 1985 Compound
1/0 Codes Annual
Growth
Amount % Amount . % Ratre, %
1. Agriculture 106,663 17.2 295,783 11.6 10.7
1.1 Crops 001-017,024 75,180 12.1 219,677 §.6 11.3
-Paddy 1)) 30,566 4.9 70,566 2.8 8.8
-Maize 002 5,713 0.9 16,410 0.6 11.1
-Rubber 016 i,642 0.3 20,840 0.8 28.9
-Cassavs 004 3,321 0.5 21,12) 0.8 20.3
-Sugarcane 009 5,017 0.8 14,600 0.6 11.2
-Others 258,821 4.7 75,740 3.0 10.1
1.2 Llivestock 018-023 15,073 2.4 37,626 1.5 9.6
1.3 Fisheries G28-G29 9,907 1.6 24,432 1. 9.4
1.4 Forestry 025-427 6,503 1.1 14,048 0.5 3.0
Z, Non-Agriculture 515,127 g§2.8 2,238,601 88.4 15.8
2.1 Mining and
Quarrying
2.7 Industry 240,788 38.7 1,004,453 32.6 15.3
2.2.1 Light Industry 174,246 28.0 636,786 25.1 13,8
-Food, 042-066 103,668 16.7 306, 106 12.1 11,4
Beverages
and Tobacco
-Textile 067-074 33,769 5.4 121,092 4.8 13.6
-Leather 075-477 2,208 0.4 8,419 0.3 14.3
Products
- Wood 078-D8D 8,611 1.4 32,713 1.3 14.3
Products
-Paper 081-083 6,324 1.0 36,390 1.4 19.1
Products and
Printing
-Non-metal 099-104 5,685 0.9 50,506 2.0 24.4
Products
~Rubber and 095-098 8,472 1.4 53,348 z.1 20.2
Plastic
Products
-Others 5,508 0.8 28,212 .1 17.7
2.2.2 Heavy Industry 66,542 10.7 367,667 14.5 18.46
-Chemical 084-092 16,839 2.7 43,594 1.7 1¢0.0
Products
~Petroleum 0%3-094 9,937 1.6 87,652 3.4 24.3
Refineries
-Basic 145-107 10,651 1.7 80,745 3.2 22.5
Metal
-Metal 108-111 4,213 0.7 18,842 0.7 16.2
Products
-Machinery 112-122 9,119 1.5 56,731 2.2 20.1
~Motor 123-128 15,783 2.5 80,103 3.3 17.6
Vehicles and
Transporation
on Equipment
2.3 Public 135-137 7,608 1.2 39,932 1.6 18.0
Utilities
2.4 Construction 138-144 41,788 6.7 250,240 2.9 19.6
2.5 Trade 145-146 78,647 12.6 374,891 14.8 16.9
2.6 Transporation 149-159 32,544 5.2 149,279 5.9 16.5
and Copmuni-
cation
2.7 Banking 160-163 27,989 4.5 66,747 2.6 9.1
2.8 Public
Administration
2.9 Services 147-148,164, 58,968 10,1 208,349 8.3 13.4
166-178

Total 621,800 100.0 2,534,348 l0g.0  15.1




(5) Energy Consumption

As indicated in the previous section, the changes in energy prices during
the period 1975-1985 are the major causes for changes in intermediate inputs ratios.
In Thailand there are two main energy sources. One is oil and the other is
electriciry.

(5.1) Changes in Oil Comsumption. The average ratio of oil consump-
tion to output value was 2.42% in 1975. This ratio rose t04.2% in 1985, In 1985,
the sectors which had the highest ratios were electricity, road freight transport,
road passenger transport, ocean water transport, air transport, and cement industry.
Their ratios were respectively 42.1%, 34.2%, 34.3%, 33.4%: 29.8% and 26.4 % (see Table
6). The sectors which have the highest increase in their ratios arc manufacturing of
motor vehicles, manufacturing of ceramics, ocean and coastal fishing, and inland water
transport. The production sectors which have high oil consumption are road-water-
air transport, electricity, manufacturing of basic metal, construction, and fisheries.
For road, water and air transport, the shares of oil consumption in 1985 were
28.4%, 3.3% and 3.3 % respectively. As lfor electricity, manufacturing of basic metal,
construction, and fisheries the shares were 12.9%, 3.8%, 3.3%, and 3.0% respec-
tively (see Table 7). From Table 7, it can be seen that all production sectors except
nine have decreasing shares when comparing 1985 with 1975, The nine sectors which
have rising shares are road transport, manufacturing of wood products, manufacturing
of paper products, manufacturing of rubber and plastic, manufacturing of basic metal
manufacturing of equipment, mining and quarrying, and construction. In terms of
non-productive use of oil, although the government sector will be able to reduce its,
share in oil consumption; the private sector will not. The government consumption
expenditure on oil was 4.9% of the total oil consumption of the couniry in 1975
and by 1985 this percentage has dropped to 1.4, However, in the case of private
consumption expenditure on oil, the percentage was increase ed 16.1% in 1983
from 7.4% of 1975.

(5.2) Electricity Consumption. Foliowing oil, electricity is the most
important input for production. It is estimated that in 1985, the ratio of electricity
consumption to total inpults reached 1.8, VP from 0.72 in 1975 ({see Table 8).
Water supply and the manufacturing of ice are the two sectors which have the top
two highest ratios of eleciricity consumption to total inputs. The ratios were
respectively 43.96% and 19.90% in 1985 (see Table B). The share of electricity
consumption as intermediate input into production was 73.79% in 1975 and
81.04% in 1985. In 1985, the industries which used the most electricity were weaving,
manufacturing of basic metal, manufacturing of motor vehicles, spinning, and
manufacturing foods. Their shares of electricity consumption were respectively 6.97%,
473% 4.47%, 435% and 4.18% (see Table 9). In the cases of final demand, the
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Table 4: High Output Growth Rate
{Million baht, Current Prices)

Compound
180-Sector 1975 1985 Annual
1/0 Code Amount Amount Growth
Rate, ¢
[. Electrical Construction 142 1,630 60,330 43.5
2. Fluorite 036 244 6,212 38.2
3. Gil Palm 011 15 378 38.1
4. Photographic and Optical Goods 130 111 2,373 35.8
5. Other Electrical Apparatus 122 763 13,537 333
6. Non-ferrous Metal 107 4,153 64,831 31.6
7. Cement 102 2,098 27,444 20.3
8. Rubber (Latex) 016 1,642 20,854 28.9
9. Concrete and Cement Products 103 945 11,447 28.3
10. Office and Houschold 116 557 6,589 28.0
Machinery
11. Breweries 063 946 10,159 26.8
[2. Rubber Sheets 095 2,846 30,014 26.6
13. Electric Accumulators 121 678 6,412 25.2
14. Other Fabricated Metal 111 1,082 2,481 24.2
Table 5: Intermediate Inputs Ratios of Major Sectors
180-Sector 1973 1985
[/O Code % -
1. Agriculture
1.1 Crops 001-017 15.4 234
1.2 Livestock 018-023 52.5 74.6
1.3 Foreslries 025-027 11.2 18.1
1.4 Fisheries 028-029 21.8 40.0
2. Mining and Quarrying 030-041 17.0 239
3. Manufaciuring 042-134 67.2 77.2
4. Electricity and Water Supply 135-137 537.0 74.9
5. <Construction i38-144 63.2 71.1
6. Trade 145-146 17.0 16.2
7. Postal and Telecommunication 149-159 45.4 66.4
2. Banking 160-162 20.1 25.4
G, Service 147, 148 221 57.2

164, i66-178

Overall 44.0 35.2
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private consumption expenditure on electricity was 22.76% of the total value of
clectricity in 1975 and was reduced significantly to 16.16% in 1985. As for
government consumption expenditure on electricity, the ratio consumption to total
value of electricity was 1.85 in 1975 and was reduced to 1.35% in 1985,

(6) Final Demand

The final demand of the economy is composed of private consumption,
government consumption, gross fixed capital formation, increase in stock, and exports.
Within the framework of input-output tables, imports are included in total supply
together with outputs of domestic production. The total final demand and the total

Table 6: Ratios of Cost of Oil per Output Value.

180-Sector 1975 1985
1/0 Code A %
1. Public Utilities
- Electricity 135 37.49 42.1
~ Water Supply 137 2.51 3.3
2. Transportation
- Railways 149 13.93 14.5
- Road Passenger Transport 150 25.76 342
— Road Freight Transport 151 26.85 34.3
— Ocean Watcr Transport 153 25.84 334
- Inland Water Transport 154 12.86 24.7
- Air Transport 1536 20.83 29.8
3. Industry
- Cement 102 19.30 26.4
- Iron 105 2.31 4.8
- Petroleum Products 094 14.59 19.4
~ Textile Bleaching 069 8.65 12.8
- (Glass 100 7.00 6.4
— Ceramic 099 4.51 11.8
- Motor Vehicles 125 2.07 7.1
- Structural Clay Products 101 4.38 6.6
- Basic Chemicals 084 3.87 4.2
- Synthetic Resin 086 2,99 4.6
4. Fisheries
— Qcean and Coastal Fishing 028 9.83 19.2
— Inland Fishing 029 2.93 4.6

5. Aveiage 2.42 4.2




12

Table 7: Shares of Oil Consumption.

180-Sector 1975 1985
[/0Code A %
1. Transportation 35.1 359
- Railways 149 i.1 0.4
- Road Transport 150-152 23.6 28.4
— Water Transport 153-1535 5.6 a3
- Air Transport 156 4.5 3.3
— Others 157 0.3 0.5
2. Electricity 135 12.3 12.9
3. Manufacturing 15.4 16.5
- Food, Beverages, Tobacco 042-066 2.1 1.0
-~ Textile 067-074 2.7 2.4
— Leather Products 075-077 0.1 0.0
- Wood Products 078-080 0.5 0.6
— Paper Products 081-083 0.6 0.9
—~ Chemical 084-092 0.9 0.3
- 0il Refineries 093-0%4 2.6 1.1
- Rubber and Plastic 095-098 0.8 1.0
— Cement 102 2.2 0.6
~ Ceramic and Non- 099104 0.1 0.8
metallic Except 102
— Basic metal 105-107 1.0 3.8
— Machinery 112-124 0.6 1.1
— Motor Vehicles and 125-128 0.1 2.4
Transportation Equipment
—~ Others 108111, 0.9 0.5
129-134
4. Agriculture 10.0 5.7
- Crops 001-017 4.7 2.4
- Livestock 018-023 0.4 0.1
— Forestry 025-027 0.4 0.2
- Fisheries 028-029 4.5 o
3. Mining and Quarrying 030-041 1.8 26
6. Construction 138-144 1.7 i3
7. Trade 145-146 1.6 1.3
8. Postal 159 0.4 0.3
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Table 7: {Con't)

180-Sector 1975 1985
I/O0Code % %
9. Banking 160-162 0.2 0.1
10. Services 147-148, 163, 3.6 2.5
164, 166-180
11. Private Consumption 301 7.4 16.1
12. Government Consumption 302 4.9 1.4
13. Increase in Stocks 304 1.3 +
14. Exports 305+ 306 4.1 1.4
Total 100.0 100.0

intermedtate transactions are combined to constitute the total demand. Hence, imporls
are not shown in the present section. In general, it is estimated that in [985 the
growth rate of total demand was lower than that of the growth rate of domestic
outputs. This will slow down the growth rate of imports to 14.9% per vear. The
growth rate of total demand will be 12.6% while that of the domestic outputs
will be 15.1%. Comparing 1585 the composition of the final demand to that of 1973,
it can be seen that private consumption drops from 59.8% to 47.1%, government
consumption increases from 8.3% 10 11.2%, gross fixed capital formation increases
from 15.4% to 17.7% and exports increase from 12.9% to 20.8%. The total final
demand of the country was supplied by the domestic outputs to the extent of 92%.
The rest of the total final demand was supplied by imports. In 1983, the total
final demand was supplied by the domestic outputs to a greater extent, i.e. 94.4%,
while the share of imports in supplying the total demand dropped to 5.6% (sec
Table 10},

(6.1) Private Consumption. The most important finai demand of the
Thai economy is private consumption. 1t constitutes about half of the total final
demand. In terms of per capita consumption, the compound growth rate has been
8.0% per year during the period from 1975 to 1985. In calculating the per capita
consumption, the population of 1975 was estimated as 41.388 million persons while
that of the 1985 as 51.301 million persons. It is interesting to sce that per capita
consumption of rice has a ncgative growth rate which is duc to the low income
elasticity of rice. The six items which have the highest growth rates per year are
radio and televisions, 20.9%, newspaper and magazines, 16.8%, electrical appliances,
18.2% drugs, 17.6%; fuel, 14.7% and vegetable oil, 13.9%. Besides rice, the four
items which have the lowest growth rates per year are fruit and vegetables, 1.0%;
real estate, 1.3% tabacco, 1.8%; and fish, 2.0% (see Table 11).
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Table 8: Ratios of Electricity Consumption to Total Inputs.

180-Sector 1975 1985
1O Code % A

l. Manufacturing

- Ice 057 3.11 19.90

— Special Industry 115 1.0} 3.28

- Machinery

- Iron and Steel 105 3.17 7.75

~ Pulp, paper and Paper beard 081 4.08 482

— Spinning 067 2.64 7.28

- Cement 102 4.91 5.95

— Secondary Steel Product 106 3.88 4.91

~ Plastic 098 0.67 6.05

- Basic Chemical 084 5.23 2.76

- Weaving 068 1.02 6.30
2. Public Utilities

- Water Supply 137 15.50 43.96
3. Services

- Hotel 147 1.07 0.36

~ Restaurant 148 0.79 2.43
4. Average 0.72 1.18

(6.2) Government Consumption. The item of government consumption
which has a negative growth rate per year during 1975-1985 is research, i.e. —0.5%.
The highest growth rate of government consumption item is wages and salaries
which is 21.3% per year. It is followed by transportation which is 17.4% More
than half of the government consumption in 1985 was spent on wages and salaries, i-e,
52.1%. In 1975, the share wages and salaries in total government consumption was
only 34.8%, The second largest share of government consumption is education. In
1975 this share was 19.4% and by 1985 the share was slightly increased to 19.9%
(see Table 12).

(6.3) Gross Investment. The gross investment comprises of gross
fixed capital formation and increase in stock. In the period of 19751985, the
compound growth rate of gross investment is 14.0% per year. The compound growth
rate of gross fixed capital formation is 14.6 % per year and that of increase in stock
is 11.4% per year (see Table 13). Within the gross investment, the share of gross
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Table 9: Shares of Electricity Consumption.

180 Sector 1875 1985
1/0 Code % %
I. Intermediate Inpuis 73.79 81.04
— Spinning 067 3.07 4.35
- Weaving 068 1.30 6.97
— Motor Vehicle 25-127 2.31 4.47
— Hotel and Restaurant 147-148 4.05 1.69
— Iron and Steel 105106 4.02 2.50
Producis
- Basic Melat 107 1.51 4.73
- Foods Excluding 050
042-064 2.69 4.18
- Paper 081-082 2.22 2.09
- Petroleum 093 5.59 0.12
Refineries
~ Textile 069-072 3.84 1.78
— Electrical Machinery 116-122 1.17 2.53
- Others 42.00 45,63
2. Final Demand 26.21 18.96
- Private 301 22.16 16.16
— Government 302 1.85 1.35
— Special Export 306 1.60 1.45
3. Total 100.00 1060.00

fixed capital formation was 81.0% in 1975 and was 85.0% in 1985. The increase
in stock was 19.0% of the total gross investment and was reduced to 15.0% of the
total gross investment in 1985. Most of the gross investment is supplied from domestic
oulputs. In 1975 the domestic outputs contributed to 73.7 % of the total gross investment,
This contribution was increased to 88.3% by 1983. The item which will have the
largest share in gross fixed capital formation 18 construction which will be 77.7 %
of the total gross fixed capital formation. Most of the gross fixed capital formation
from construction will be construction of public works which wil! be 47.4% of the
total gross fixed capital formation. In 1975 the share of construction in total gross
fixed capital formation was also the highest but with a smaller percentage, i.e. 33.5 %,
Furthermore, the major part of the share was from building rather than from public works.
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Table 10: Composition of Final Demand.

180-Sector 1975 1985

1/O Code ¥ o

1. Private Consumption 301 59.8 47.1

- Supplied by domestic 57.3 44.2
outputs

- Supplied by imports 2.5 2.9

2. Government Consumption 302 8.3 1.2

- Supplied by domestic outputs 8.1 11.0

- Supplied by imports 0.2 0.2

3. Gross Fixed Capital 303 15.4 17.7
Formation

~ Supplied by domestic outputs 114 16.1

- Supplied by imports 4.0 1.6

4. Increase in Stock 304 3.6 3.3

- Supplied by domestic outputs 2.5 2.3

- Supplied by imports 1.1 0.9

5. Export 305-306 12.9 20.8

- Supplied by domestic 12.7 20.8
outputs

- Supplied by imports 0.2 0.0

6. Total Final Demand 309 100.0 100.0

- Supplied by domestic outputs 92.0 94.4

— Supplied by imports 8.0 5.6




Table 11: Composition of per Capita Private Consumption.

(Baht per person, Current Prices)

17

180 Sector 1975 1985 Someound
/O Code Amount %  Amount o g;c[’é’:"[;
I. Food
- Rice 001-003, 049 589 9.5 568 4.2 -0.4
Meat 018-021, 275 4.4 524 3.9 6.7
042-043
— Fish 028-029, 046 277 4.5 339 2.5 2.0
— Milk. Butter 022, 044 157 2.5 209 1.6 2.9
Vegetable Oil 047-048 16 0.3 59 0.4 13.9
~ Fruit, Vegetable 007-008, 045 423 6.9 467 3.5 1.0
~ Sugar, Confectionery 055-056, 68 1.1 176 1.3 i0.0
- Tea, Coffee 039 15 2 23 0.2 4.4
Other Food 005-006 168 2.8 340 2.5 7.3
010-011
052-054,
057-058,
060
2. Beverages
- Non-Alcoholic 064 31 0.5 65 0.5 7.7
- Alcoholic 062-063 77 1.3 246 1.8 12.3
3. Tobacco 065-066 164 2.7 196 1.5 1.8
4. Wearing Apparels
- Footwear 077 2 0.3 62 0.5 12.0
- Clothing 067-072 339 5.8 7535 5.6 7.7
3. Real Estate 163 42] 6.8 479 36 [.3
6. Water Supply 137 18 0.3 26 0.2 3.7
7. Fuel 093-094 39 0.6 154 1.2 14.7
8. Electricity 135 33 0.5 116 0.9 13.4
9. Furniture, Fixtures 080-109 39 0.6 97 0.7 9.5
0. Medical Care
- Drugs 088 63 1.0 319 2.4 17.6
- Hospital 169 149 2.4 266 2.0 6.0
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Table 11: {Con't)

{Baht per person, Current Prices)

180 Sector 1973 1985 etk
I/O Code Amount %  Amount 4 g;i}gyt;}
11. Transportation,
Communication
- Transportation 149-157 367 5.9 1,303 9.7 13.5
- Communication 159 I3 0.2 42 0.3 12.4
12. Durable Goods
- Motor Vehicles 125-127 154 2.5 493 37 12.3
- Radio, Television 118 22 0.3 147 1.1 20.9
13. Recreation
- Theatre, Broad 172-174 21 0.4 29 0.2 33
casting
- Hotel, Restaurant 147-148 519 8.4 1,241 8.3 9.1
- Newspaper, Magazine 083 26 0.4 139 1.0 18.2
- Others 175-176 30 0.5 84 0.6 10,8
14, Services 160-162, 247 4.0 757 5.7 11.9
164-168,
177-178,
15. Others' - 1,355 220 3527 265 10.0
16. Populaticn (miilion 41.388 - 51.301 -
person)
Total 6,178 100.0 13,371 100.0 8.0
Note: 1 Including 1O Code 004, 009, 012-017, 023-027, 030-041, 050-051, 061,

073-076, 078-079, 081-082,

084-087, 089-092, 095-108,

110-113,

120-124, 128-134, 136, 138-146, 158, 170-171, and 179-180.



Table 12: Government Consumption.

(Miltion Baht. Current Prices)
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< z Compound
II;SQ? (S:e%mr 1975 1985 énnf%]
ode rowt
’ Amount s Amount A Rate, 5
1. Wages and Salaries 165 12,321 348 85,106  52.] 21.3
2. Depreciation 163 4,852 13.7 14,059 8.8 11.2
3. Fuel, Qil 093, 094 1,000 2.8 3.874 24 14.5
4. Electricity 135 111 0.3 501 0.3 16.3
5. Transportation 149-156 1.146 3.2 5,713 3.5 17.4
6. Postal 159 193 0.5 813 0.5 13.5
7. Education 167 6,877 19.4 32,531 19.9 16,8
8. Research 168 991 2.8 940 0.6 -0.5
9. Trade 145-146 890 25 3.834 2.3 15.7
10. Repairing of Motor 127 748 2.1 816 0.5 0.9
Vehicles
I1. Repairing of 139 430 1.2 1,557 1.0 137
Construction
12. Other Manufacturing - 3,271 9.2 7,492 4.6 8.6
goods
13. Banking 160 1,205 34 1,535 0.9 2.5
14. Hospital 169 326 1.3 741 0.4 3.6
15. Other Service 147, 148, 164 1,005 2,8 3,592 2.2 13.6
170-180, 166
Total 35,366 1100 163,104 1000 16.5

Tahle 13 : Gross Investment.

{Miliion Baht, Current Prices)

e - Compound

Title 180 Sector 1975 1985 F}nnupeﬁ

1/O Code Amount o Amount ., Growth

L “ Rate, %

1. Gross Fixed Capital 303 66,121 81.0 257,519 85.0 14.6
Formation

— Supplies by domestic 49,199 60.3 234,139 772 16.9
outpuis

- Supplies by imports 16,922  20.7 23,380 7.8 3.3

2. Increase in Stock 304 15,521 19.0 45,665 15.0 11.4

- Supplies by domestic 10,955 13.4 33,723 11.1 11.9
outputs

- Supplies by imports 4,566 3.6 11,942 39 10.1

3. Total (1+2) 81,642 100.0 303,184 1000 14.0

— Supplies by domestic 60,154 73.7 267,821 88.3 16.1

- Supplies by imports 21,488 26,3 35,332 147 3.1
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Table 14: Gross Fixed Capital Formation
(Miltion baht, Current prices)

[§0 Seclor 1973 1985 gggtgc;und
170 Code Amount A Amount 3 g;?g[;
1. Machinery 20,607 31.2 30,369 11.8 4.0
- Agriculture 113 638 1.0 1,741 0.7 10.6
- Industry 112, 114, 7,733 11.7 16,076 6.2 7.6
115
- Office Machinery 116 1,396 2.1 2,092 0.8 4.1
- Electrical 117 13,204 1.8 2,216 0.9 6.3
Machinery
- Household 118-119, 1,168 1.8 1,557 0.6 2.9
Machinery 121-122
- Transportation 123-128 8,094 12.2 5,940 2.3 -3.0
Equipment {Excluding 127}
- Scientific 129-130 374 0.6 747 0.3 7.2
Equipment
2. Construction 16,683 55.5 200,111 77.7 18.5
- Building 138-139 23,647 35.8 77,929 30.3 12.7
- Public Work 140144 13,036 19.7 122182  47.4 2511
3. Others 8,831 13.3 27,039 10.5 11.8
4. Total 66,121 [00.0 257,519 100.0 14.6

In 1975 the share of machinery in gross fixed capital formation was 312 % which
is higher than the 11.8% of 1985. In 1975, as well asin 1985, machinery is mainly
for transportation and industry, (see Table 14). From Table 13, it can be scen that
both demand for gross fixed capital formation and demand for increase in stock are
satisfied mainly by domestic outputs. Gross fixed capital formation was supplied by
domestic outputs to the extent of 60.3% of the total gross investment in 1975, This
became 77.2% in 1985. As for ingrease in stock, the contribution of domestic
outputs was 13.4% of the total gross investment tn 1975 and was 1l.1% in 1985,
In total, the contribution of imports to gross investment was only 26.3% in 1975
and was reduced to 11.7% in 1983,
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(6.4) Exports It is estimated that in 1985 the exports of Thailand
reached 303.328 million baht. The compound growth rate of exports from 1975
to 1985 is 18.6% per vear. The five export goods which have top growth rates are
elecirical appliances, leather products, non-ferrous metal products, and metal products.
Their respective annual growth rates are 34.8%, 31.8% 31.6% and 30.3% (see Table
15). In genecral, the share of exports from total oulputs increased to 12.0% in
1985. The 1975 share was 0.9%. In terms of outputs, 6,10 % of agricultural production
was exported in 1975, This export share will increase to 7.81% by 1985, In the
case of the mining sector, the share of exports in the sectoral output was 11.60%
in 1975 and became 12.79% in 1985, As for the manufacturing sector, in 1985
the agro-industrics generally had high ratios of export to output. For cxample,
the share of export of canned food will be 82.7% of the output and that of tapioca
industry was 86.55% while the share of rice industry was 45.31%. For other
types of industry the highest share is that of non-ferrous metal which will be 56.79
by 1985. The industries besides those already mentioned which had the export
shares from output higher than 20% in 1985 were sugar (31.80%), animal feed
(29.34%), textile (21.58%), chemicals (20.70%), rubber products (32.27 %), machinery
(23.48 %) and leather products (12,98 %}. For details on the contribution to exports

by the respective outputs from agricultural, mining and manufacturing sectors (see
Table 16).

(7) Balance of Trade

The balance of trade of Thailand in 1985 was in a deficit of 16.384
million baht. Comparing 1o 1975, the 1985 deficit was less than that of 1975 which
was 24,252 million baht. The trade deficit was 1.4% of gross domestic product in
1985 which is a substantial drop from the 6.76% of 1975, It is estimated that
the compound growth rates of exports and tmports during the period from 1975 to
1985 were 18.6% and 14.9% As a result, the trade deficit would be reduced by a
negative growth rate of 3.8% per year (see Table 17). As shown in Table 15, in
1985, the products which had the largest share in total export were rice and flour.
This was followed by non-ferrous metal products and food products. In the case of
imports, the products which had the laigest share werc metal products, followed
bv chemicals and crude oil and minerals (sce Table 18). Classified by usage, imports
have been used mainly as raw materials. The imporied raw muaterials has been 74.59%
of the total imports while imporied consumer geods and capital goods were 14.25%
and 11.16% of the total imports respectively.

(8) Degree of Self —Sufficiency

Degree of sell-sufficiency can be measured by a self-sufficiency ralio
which is defined as gross output multiplied by 100 and divided by gross output pius
import and minus export. The self-sufficiency ratio of Thailand in 1975 was 96.2
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and was increased to 99.36 in 1985, Hence, for 1985, it is estimated that Thailand
would almost be self—sufficient. The highest individual ratio, i.e. 743.41, will be for
tapioca, its high export performance indicating the high export potential of tapioca.
Similarly maize, basic metal products, and output of rice milling will also have
refatively high export ratings. The seif-suffictency ratios of maize, basic metal
products, and output of rice milling in 1985 were estimated to be 617.60, [82.75,
and 182.74 respectively (see Table 20). The outputs which have had low self-
sufficiency ratios are crude oil and minerals, chemicals, and metal products (except
non—ferrous metal products) The major part of these products was imported in 1975
and still was imported in 1985. These products are the main cause of the
inability of the Thai economy to achieve self-sufficiency, ie. their self-sufficiency
ratio is less than 100,

Table 15: Main Export Goods.

(Million Baht, Current Prices)

1975 19gs ~ Sompound
180 Sector Annual
Amount g Amount ¢ %?{:‘:t;
1. Rice and Fiour (049-052 9,934 18.0 67,740 223  21.2
2. Non-Ferrous Metal 107 2,349 4.3 36,653 12.1 31.6
Products
3. Rubber 095-097 2,507 4.5 12,944 43 178
4. Food Products 042-046 2,222 40 26,474 8.7 28.1
5. Electrical 116-122 5372 1.0 11,365 37 348
Applicances
6. Textile 069-074 1,533 2.8 11,925 1.9 22.6
7. Spinning and Weaving 067-068 1,137 2.1 9,311 32 234
8. Leather Products 075-077 164 0.4 2,590 08 318
9. Metal 108-111 239 0.5 3,368 1.2 303
10. Jewelry 132 907 1.6 8,064 26 244
Sub-total(1+2+....10) 21.584 392 190,434 628 243
11. Others export goods 20,903 37.9 48,322 15.9 3.7
12. Special Exports 306 12,617 239 64,572 213 17.7

13. Total Exports 305-~306 55,104 100.0 303,328 100.0 i8.6




Table 16: Share of Export from Output by Sector and Commodity.

180 Sector 1975 1985
1/O Code % %
1. Agriculture 001-029 6.10 7.81
2. Mining 030-041 11.60 12.79
3. Manufacturing
- Meat 042 1.40 2.92
— Canned Food 043-046 25.10 82.70
- Rice 049 15.80 45.31
— Tapioca 050 92.10 86.55
- Flour 052 14.30 19.67
— Sugar 035 60.00 31.80
- Other Food 047-048, 051 5.00 14.07
053-054, (59-060
- Animal 061 0.08 29.34
— Beverages 062-064 0.80 1.24
- Tobacco 065-066 6.81 12.65
- Textile 067-074 8.50 21.58
- Paper 081-083 3.69 4.80
- Chemicals 084. 086 087-092 1.26 20.70
- Fertilizer and 0.63 3.24
Pesticides
- Petroleum 093-094 4.63 3.76
- Rubber Products 095-097 41.66 32.27
- Plastic Products 098 5.46 9.64
- Cement and Concrete 102-103 13.12 1.19
- Non-metalic 099-101, 104 4.40 11.05
Products
- Iron & Steel 105-106 1.54 13.46
- Non-ferrous Metal 107 56.55 56.79
— Fabricated Metal 108-111 5.67 15.42
Products
— Machinery 112-115 5.79 23.48
- Leather Products 075-077 7.43 22.19
- Wood Products 078-080 15.88 12.98

4, Average 8.90 12.00
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Table 17 : Trade Deficit,

(Million baht, Current Prices)

Compound
180 Sector 1975 1985 Annual
1/0 Code Amount Amount Growth
Rate, %
I. Exports (f.o.b.) 305, 306 55,104 303,328 18.6
2. Imports {c.i.f.) 401, 404 19,356 319,712 14.9
3. Trade Deficit {1-2) -24,2352 -16,384 -3.8
4. Gross Domestic Product 209, 402, 403 358,741 1,172, 601 12.6
5. Trade Deficit per 6.76 1.40
GDP (%)
Table 18: Composition of Imports.
180 Sector 1975 1985
1/0 Code % A
1. Agriculiure 001-129 3.2 2.3
2. Crude Oii and Minerals 030-041 15.8 20.5
3. Food 042-046 4.1 4.2
4. Textile 067-074 3.6 2.6
5, Wood Products 078-080 0.2 0.7
6. Paper & Paper Products 081-083 2.1 2.3
7. Chemicals 084-098 17.3 26.6
8. Non-metal Products 099-104 1.2 1.8
9. Metal Products 105-128 44.5 31.0
10. Other 075-077, 2.7 0.7
goods 129-134
11. Electricity & Water Supply  135-137 0.0 0.1
12. Transportation & 149-159 0.9 I.1
Communication
13. Services 147-148 160-178 3.3 4.2
14. Others 180 1.1 0.7
Total 100.0 100.0
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(9) Impact of Final Demand on Supply

The supply of the economy censists of domestic products and imports.
The supply of the economy is created mainly because of the requipment of final
demand. In 1975 the total domestic production was 621,800 million baht at current
prices. In 1975 the major part of the domestic production i.e. 61.6%, was induced
by the requirements of private comsumpiion. In [985 the inducement of private
consumption reached 51.10% of the total domestic production, The second largest
impact on the expansion of domestic production is exports. In 1975, exports accounted
for 14.40% of the production of domestic products and in 1985 the exporls
accounted for 24.70% of the production of domestic products. The other significant
inducement for generating domestic production is gross fixed capital formation. In
1975, gross fixed capital formation induced 13.90% of the production of domestic
producis and in 1985 the percemiage became 15.20% (see Table 21). In terms of
value added of domestic production the inducement of private consumption, exports
and gross fixed capital formation on domestic production in 1975 were respectively
63.40%, 13.60% and 11.30% of the total vatue added. In 1983, inducement of such
items was 47.4%, 21.6% and 15.4% respectively (see Table 22). On the imports
side, the inducement from private consumption is also strong. It is estimated that
in 1985, the imports induced by private consumption was 51.20% of the total
imports as compared with that of 44% of 1975, In addition to private consumption,
imports in 1975 were induced by a gross fixed capital formation of 23.80% of the
total imports and in 1985 that inducement was 18.70% of the total imports. The
rest of the inducement on imports is from government consumption, increase in stock
and exports. The total of these final demands accounted for 22.207% of the total
imports in 1975 and accounted for 30.10% of the total imports in 1985 (see
Table 23).

(10) Backward and Forward Inter Industrial Linkages

The backward and forward inter-industrial linkages are estimated by using
the formula indicated in the previous work on input-output table of Thailand, The
backward linkage is explained by an index which shows the effect of an industry
on other industries through its need for raw materials from those industries. On the
contrary, the forward linkage index shows the effect of the indusiry in question on
other industries which are buyers of the raw material produced by the said industry.
In 1985, the ten economic activities which have had the highest backward linkage
indices were industries producing (1) leather products; {(2) non-ferrous metal products;
(3) other transport equipment; (4) slaughter-house products; (5) animal feed: (6)
textile products; (7) other food products; (8) products for processing and preserving
foods; (9) other manufacturing products; and {10) livestock {see Table 24). The ten
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Table 19: Composition of Imports by Usage.

1975 1985
% %
1. Import of Raw Materials 56.8 74.59
2. Consumer Goods 16.1 14.25
3. Capital Goods 27.1 11.16
Total 100.0 100.00
Table 20: Self-Sufficiency Ratios’
180 Sector 1975 1985
1/0 Code % %
I. Primary Agricultural Goods
- Maize 022 386.1 617.60
- Beans 006 153.6 166.12
2. Agro-Industries
- Rice Milling 049 118.8 182.74
- Tapioca Milling 050 1,278.5 743.41
- Noodles and Similar Products 054 100.3 103.40
- Animal Feed 061 98.5 132.50
- Sugar Refineries (35 252.1 123.50
3. Manufacturing Goods
-~ Rubber Products 095-096 156.7 140.12
- Basic Metal 107 127.0 182.57
- Leather Products 075-077 103.0 120 78
- Wood Products 078 -080 164 106.77
- Textile 067-069 103.7 104.69
- Knitting 071 94.1 110.94
4. Total 96.2 99.36

Note : ' Self-sufficiency ratio is defined as gross output multiptied 100 and divided
by gross output plus import and minus export.
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Table 21: Domestic Products Induced by Each Final Demand.

{Million baht, Current prices)

180 Sector 1975 1985

I/O Code  Amount % Amount %
I. Private Consumption 301 382,775 61.60 1,295,070  51.10
2. Government Consumption 302 43,088 7.30 136,857 5.40
3. Gross Fixed Capital 303 86,412 13.90 385,226 15.20

Formation

4. Increase in Stock 304 17,173 2.80 91,238 3.60
5. Exports 305 90,352 14.40 625,999 24,70
6. Total 309 621,800 100.00 2,534,384  100.G0

Table 22: Total Value Added Induced by each Final Demand.

{Million baht, Current Prices)

180 Scctor 1975 19853

1/0 Code Armount % Amount %
1. Private Consumption 301 220,794 63.40 538,494  47.40
2. Government Consumption 302 31,200 9.00 148,956 13.10
3. Gross Fixed Capital 303 39,273 11.30 174,719 15.40

Formation

4. Increase in Stock 304 9,460 2.70 28,405 2.50
5. Exports 305 47,729 13.60 245,285 21.60
6. Total 309 348,456 100.00 1,135,859 100.00

Table 23 : Import Induced by Each Final Demand.
{Million Baht, Current Prices)

180 Sector 1975 1985

1/O0 Code  Amount % Amount %
1. Private Consumption 301 24,906 44.0 163,693 51.20
2. Government Consumption 302 4,165 5.20 13,748 4.30
3. Gross Fixed Capital 303 26,848 23.80 59,786 18.70

Formation

4. Increase in Stock 3104 6,061 7.60 21,421 6.70
5. Exports 305 7,376 9.40 61,064 19.10

6. Total 309 79,356 100.00 319,712 100.00
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Table 24: Backward Linkage Indices.

I80 Sector 1975 1985

1/0 Code
|. Leather Products 075-077 1.3276 1.3470
2. Non-ferrous Metal Products 107 1.1965 1.3420
3. Other Transport Equipment 123, 124, 128 0.9734 1.3099
4. Slaughter—-House Products 024 1.6593 1.3084
5. Animal Feed 061 1.3431 1.2967
6. Texlile Products 070-074 1.2330 1.2507
7. Other Food Products 033, 054, 056-060 1.1479 1.2434
8. Products from Processing and 043-048 1.1278 1,2381

Preservation of Food

9. Other Manufacturing Products 129-134 1.0033 1.2232
10, Livestock 018-023 1.2477 1.2169
Table 25: Forward Linkage Indices.

180 Sector 1975 1985

1/C Code
1. Trade 145-146 3.3467 5.4016
2. Petroleum Refineries 093-094 2.3015 2.5138
3. Transportation 149-158 1.6367 1.6991
4. Spinning, Weaving and Bleaching 067-069 1.7323 1.5592
5. Construction 138-139 0.9139 1.56%6
6. Electricity Gas 135-136 1.3142 1.5480
7. Paddy 001 1.6977 1.4237
8. Other Crops (003, 005 010-015, 1.2195 1.4113

017, 024
9. Rice and Other Grain Milling 049-052 1.4712 1.2909
10. Motor Vehicles and Repairing 125-127 1.0651 1.2605




Table 26: Grouping of Backward and Forward Linkages.
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1975 1985 Sector
(58 Sector) (58 Sector)
1/0 Code 1/0 Code
Group | 0! 01 Paddy
06 Group 2 Sugarcane
08 08 Other crops
10 Group 2 Forestry
Group 2 12 Crude 0Oil and Coal
13 Group 2 Metal Ore
Group 2 14 Non-metal Ore
Group 3 17 Rice and Other Grain Milling
30 30 Petroleum Refineries
38 Group 3 Industrial Machinery
40 49 Trade
53 Group 2 Banking, Insurance
Group 2 02 02 Maize
03 03 Cassava
04 04 Beans and Nuts
05 05 Vegetable and Fruits
Group 1 06 Sugarcane
07 07 Rubber (Latex)
Group | 10 Forestry
I 11 Fishery
12 Group 1 Crude Oil and Coal
Group |1 13 Metal Ore
14 Ciroup 1 Non-metal QOre
Group 4 18 Sugar Refinerics
21 21 Beverages
22 22 Tobacco Processing & Preducts
26 Group 4 Printing and Publishing
32 Group 4 Plastic Ware
Group 4 39 Electrical Machinery and
Apparatus
Group 3 40 Motor Vehicles and Repairs
Group 4 43 Saw Mills and Wood Products
Group 3 50 Restaurants and Hotels
52 52 Communication
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Table 26 (Con't)

1975 1985 Sector
(58 Sector) (38 Sector)
I/0 Code 1/0 Code
Group 1 53 Banking, Insurance
54 Group 4 Real Estate
55 Group 4 Business Services
56 56 Public Services
57 57 QOthers Services
Group 3 09 Group 4 Livestock
17 Group | Rice and Other Grain Milling
23 23 Spinning. Weaving and
Bleaching
25 25 Paper and Paper Products
27 Group 4 Basic Chemical Products
35 35 Iron and Stell
Group 4 36 Non-ferrous Metal Products
Group 1 38 Indusirial Machinery
40 Group 2 Motor Vehicles and Repair
45 45 Electricity
Group 4 47 Building Construction
50 Grroup 2 Restaurants and Hotels
51 51 Transportation
Ciroup 4 Group 3 09 Livestock
15 15 Slaughtering
16 16 Processing and Preserving of
Feoods
18 Ciroup 2 Sugar Refineries
19 19 Other Foods
20 20 Animal Fecd
24 24 Textile Products
Group 2 26 Printing and Publishing
Group 2 27 Basic Chemical Products
28 28 Fertilizer, Pesticides
29 29 Other Chemical Products
31 31 Rubber Products
Group 2 32 Plastic Ware
33 33 Cement and Concrete Products
34 34 Other Non-metallic Products
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Table 26 {Con't)

1975 1983 Sector
{58 Sector) (38 Sector)
1/0 Code I/0 Code
36 Group 3 Non-ferrous Metal
37 37 Fabricated Metal Products
39 (Groups Electrical Machinery and
Apparatus
Group 2 41 Other Transportation Equipment
42 42 Leather Products
43 Group 2 Saw Mills and Wood Products
44 44 Other Manufacturing Products
46 46 Water Works and Supply
47 Group 3 Building Construclion
48 48 Public Works and Other
Construction
CGrroup 2 54 Real Estate
58 38 Unclassified

economi¢ activitics which will give the highest forward linkages are: (1) trade; (2)
petroleum refineries; (3) transportation; (4) construction; (5) spinning-weaving and
bleaching ; (6) electricity and gas; (7) paddy; (8) other crops; (9) rice and other
grain milling; and (10) motor vehicles and repairing (see Table 25). The economic
activities of the country can b2 arranged into four groups in accordance with the
value of backward and forward linkage indices. In group I, the activities which have
a forward linkage iadex of above 1.0 are included. The activities in group 2 are
those which have both a forward linkage index and a backward linkage index of
less than 1.0. The activities in group 3 are those which have both a forward linkage
index and a backward linkage index of more than 1.0, In group 3, the activities in
the group have a forward linkage index of less than 10 and a backward linkage
index of more than 1.0. The leading industries of the country may be defined as
those which provide group-3 activities. In 1983, it was estimated that the following
eight activities were leading industries: (1) spinning-weaving and bleaching: (3)
production of paper and paper products; (3) production of iron and steel: (4)
production of non-ferrous metal products; (5) production of industrial machinery;
(6) electricity: (7) building construction; and (9) transportation. The industries which
have both low backward and forward linkages are lagging industries and are group 2
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Figure 1: Shifts of Backward and Forward Linkages of Industries, 1975-1985,

Forward
Linkage
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type industries. In 1985 the lagging industries were production of maize, cassava,
beans and nuts, vegetable of fruits. rubber, forestry products, fishery products, metal
ore, sugar, beverages, tobacco, electrical machinery and apparatus, motor velicles
and repairs saw mills and wood products, restaurant and hotel services, communi-
cation services, banking and insurance services, public sevices, and other services as
defined by I/O sector code 57. For details see Table 26. In Figure 2, the shifts
of backward and forward linkages of industries from 1975 to 1985 are iilustrated.

(11) Main Inputs Requirement per One Unit of Preduction

For the Thai economy, there are three important input contents in the
production processes, i.e. labor, energy and import. The input content is expressed in
terms of input requirement for producing one baht of the output in guestion. The
requirement is divided into direct and indirect requirements. The direct requirement
is the amount of the input required to produce the output directly. The indirect
requirement is the amount of the input required to produce outpuis which are the
inputs of the outpat in gquestion. In 1985, the activities which required high labor
input were public administration, education. sanitary and similar services, research
and scientific services, and rubber preduction (see Table 27). The energy requiremcent
is examplified here by the requirement for petroleum. The activities which will require
high energy input in 1985 were electricity generation, transport services. production of
cement and secondary steet products, and ocean and coastal fishing (see Table 28).
The highest import-content in 1985 were iron and steel products, electrical and
industrial machinery, secondary steel products, products from spinning, and dairv
products. The production which will require high imported inputs are listed in
Table 29.

(12) Net Foreign Exchange Earnings

Net foreign exchange earnings shows the amount of foreign exchange
abtained by exporting a product afier the deduction of the amount of foreign exchange
used for purchasing the imported inputs for the production of that product. In 1975,
the net foreign exchange earnings of the total gross output of Thailand was 68.1%
of the total exports. It was estimated that in 1985, this percenmtage was reduced to
80.9% due to the increases in prices of imporis of raw materials and capital goods.
Products with high net forcign exchange earnings, i.e. more than 93% of the exporied
value, in 19835 were charcoal and firewood, coconut, other forestry products, silk
worm, kenaf and jute. other cereals, salt, caitle and buffaloes, coconut and palm oil,
beans and nuis, products frem rice milling, and products from sugar refineries (see
Table 30). As for products with low net foreign exchange earnings i.e. lower than
66 % of the exported value were basic industrial chemicals, plastic products, electricity,
special industrial machinery fertilizer and pesticides, electrical industrial machinery,
secondary sicel products, and products from petroleum refineries (see Table 31).
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(13) Indirect Taxes

Indirect taxes consist of domestic indirect taxes and import taxcs. In 1975
the domestic indirect taxes and import taxes were respectively 22.132 and 10.285
million baht. In 1985, the domestic indirect taxes reached the level of 82.024 million
baht while import taxes were 34,021 million baht. Hence, for the period from
1975 to 1985, the compound growth rates of domestic indirect taxes and import
taxes were respectively 14.0% and 12.7% per vear. In terms of total indirect taxes,
the 1975 level was 32.417 million baht and the 1985 leve! was 116.045 million
baht. The compound growth rate of total indirect taxes, therefore, is 13.6%. The
total indirect tax rate defined in terms of ratio of total indirect taxes to total gross
output was 5.21 tn 1975 and was 4.58 in 1985 (see Table 32).

Table 27: Labor Requirement Per One Unit of Selecied Production.

(Baht)
180 Sector Direct Indirect Total
1/0 Code
i. Rubber 016 0.42 0.01 0.43
Matches 09] 0.12 0.13 0.25
Rubber Sheets and Block 035 0.03 0.35 0.38
Rubber
4. Non-residential 139 0.19 0.1 0.30
Building
5. Retail Trade 146 0.27 0.04 0.31
6. Hotels and Lodging 148 0.09 0.23 0.32
Postal and Telecommuni- 159 0.32 0.07 0.39
cation
8. Life Insurance Service 161 0.02 0.11 0.31
9. Non-life Insurance Service 162 0.23 0.09 0.32
10. Public Administration 165 0.86 0.00 0.86
11. Sanitary and Similar Services 166 0.72 0.03 0.75
[2. Education 167 0.79 0.04 0.83
13. Research and Scientific 168 0.58 0.07 0.65

Services
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Table 28: Petroleum Requirement per One Unit of Selected Production,
(Baht)
180 Sector Direct indirect Total
]/"O Code
l. Electricity 135 0.42 0.02 0.44
2. Ocean and Coasial 153 0.33 .11 0.44
Water Transport
3. Road Freight Transport 151 0.34 0.02 0.36
4. Road Passenger 150 0.34 0.01 0.45
Transport
3. Water Transport Service 155 0.30 0.0t 0.31
6. Air Transport 156 0.29 0.02 0.31
7. Cement 102 0.26 0.03 0.29
8. Secondary Steel Product 106 0.23 0.04 0.27
9. Inland Water Transport 154 0.24 0.01 0.25
10. Ocean and Coastal Fishing 028 0.19 0.01 0.20

Table 29: Import Requirement per One Unit of Selected Production.

(Baht)
180 Sector Direcior Indirect Total
1;0 Ceode
1. Dairy Product 044 0.26 0.18 0.44
2. Flour and Other Grain 052 .28 00.7 0.35
Milling
3. Spinning 067 0.44 0.12 .56
4, Weaving 068 0.25 0.08 0.33
5. Textile Bleaching 069 0.17 0.17 0.37
6. Pulp, Paper and Paper 0g1 0.29 0.14 0.43
Products
7. Fertilizer and Pesticide 085 0.31 0.11 0.42
§. Paints, Varnishes and 087 0.42 0.08 0.05
Lacquers
9. Iron and Steel Products 1035 0.05 0.14 0.64
10. Secondary Steel Products 106 0.21 .25 0.56
1t. Electrical and 117 0.48 0.09 0.57
Industrial Machinery
12. Radio and Television [18 0.29 0.12 0.14
13. Flectricity 135 0.12 0.26 0.38
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Table 30: Products with High Net Foreign Exchange Earnings.

80 Scctor 1975 1983

1/0 Code % %
1. Other Cereals 003 97.73 96.05
2. Beans and Nuts 006 97.43 94.18
3. Coconut 010 97.00 97.16
4. Kecnaf and Jute 012 97.81 36.27
5. Cattle and Buffaloes 018 98.45 95.89
6. Silk Worm 023 97.98 96.81
7. Charcoal and Firewood 029 99.04 97.90
8. Other Forestry Products 027 98.41 96 93
9. Salt 038 0.00 95.74
10. Coconut and Plam Oil 047 95.70 95.71
I1. Products from Rice Milling 049 95.73 93.85
12. Products from Sugar 055 94.62 93.30

Refineries

Table 31: Products with Low net Foreign Exchange Earnings.

180 Sector 1975 1985

1/0 Code % %
l. Products from Petroleum Refineries 093 29.3 324
2. Secondary Steel Products 106 59.6 42.9
3. Fertilizer and Pesticides 085 60.3 57.3
4. Electricity 135 67.0 61.5
5. Special Industrial Machinery 115 56.9 60.2
6. Plastic Products 098 67.2 61.7
7. Electrical Industrial Machinery 117 62.4 42.9
8. Basic Industrial Chemicals 084 69.8 65.8
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Table 32: Indirect Taxes.

(Million Baht, Current Prices)

Compound
180 Sector 1975 1985 Annual
I/O Code Amount % Amount % Growth
Rate, +
1. Domestic Indirect Taxes 204 22,132 68.3 82,024 70.68 14,0
2. Import Taxes 10,285 31 34,021 29.32 12.7
2.1 Import Duty 304 7,734 239 26,037 22.44 12.9
2.2 Import Sale Tax 402 2,351 7.8 7,984 6.88 12.1
3. Total Indirect 32,417 100.0 116,045 100.00 13.6
Taxes (1+2)
4. Inport (c.if) 401 79,356 - 319,712 - 14,9
5. Import Tax Rate (2/4) 12.96 - 10.64 - -
6. Gross Output 210 621,800 - 2,534,385 - 15.1
7. Total Indirect Tax 5.21 - 4.58 - -
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APPENDIX A

STRUCTURE OF THE THAILAND MACROECONOMETRIC MODEL

PRODUCTION, EMPLOYMENT. PRICES AND IMPORT
1 Production
-1.1  Preduction in Agriculture

'-"'T"._‘

I. Total Planted Area
planted area = f (holding area of paddy land, average rainfall during
planting season, expected net real producer price of
farm product after adjustment for indirect taxes and
domestic price level)

or
UPAAG = f (ERHAGX, ERIX, PTXAG-1)
PD-1
LN. UPAAG - — T7.504272+ 1,663650 LN ERHAGX +0.092973 LN. ERAX
(- 11.41721) (29.18198) (2.794820)
+ 0.127309 LN, PTXAG-1
PD-1
R = .977637 SE. = 0.032667
Dw = 2.0338 N 23 (1961-1983)
PTXAG = net producer price for agricultural product excluding indirect
taxes
PD = domestic price

2. Total Harvested Area
f (planted area, average rainfall between the time of
planting and harvesting)

harvested area

UHAAG = f (UPAAG, ER2X)
LN. UHAAG = - 2065247 + 0.951106 LN. UPAAG + 0.363225 LN. ERBX
(- 3.187699) (32.27061) (4.608538)
R® = .980393 SE - 0.030883
DW = 2.3427 N = 24 (1960-1983)
3. Agricultural Production
real agricultural output = f (time, total harvested area, labor in agriculture, lagged

fixed capital stock in agriculture, total planted area)



39

LN. GDPAGR — 0.021580 TIMEX + 0.762131 LN. UHAAG
(6.021829) (6.3613592)
+  0.234110 LN. (NEMAG . KFXTOAGR,/UPAAG)
(1.710140)
R - .962764 SE - 0.058300
DW - 0.5636 N - 23 (1961-1983)

I-1.2  Production in Non-Agriculture

4. Non-Agricultural Production Function

real non-agricultural output = f (labour in non-agricultural sector, fixed capital
stock in non-agricultural sector)
0.941860 ~ LN. (GDPNAR-1/NEMNA-1)
0.941860 A LN, (KFXTONAR-1/NEMNA)

(22,10250)

-0.014199 LN. (GDPNAR-I/NEMNA-1)

5 LN, (GDPNAR/NEMNAY)
£ LN. (GDPNAR/NEMNA)}

(-2.597967)
-0.061766 LN. (GDPNAR-I/KFXTONAR-1)
R = .962301 SE. - 0.018525
bw = 1.520] N - 22 (1962-1933)
5. Gross Domestic Qutput
real total output = real agricultural oulput + real non-agricultural output
or
GDPR = GDPAGR - GDPNAR
6. Nominal Value of output in Ariculture
nominal agricultural output = real agricultural output - GDP deflator for
agricultural product
GDPAG = GDPAGR - PGDAG
7. Nominal Value of Output in Non- Agriculture
nominal non—agricultural output = real non-agricultural ouiput GDP deflator for
non-agricultural product
or
GDPNA = GDPNAR - PGDNA
8. Nominal Value of Totat Qutput
nominal total output = nominal agricultural output + nominal non-agricultural output
or

GDP = GDPAG +~ GDPNA
1-2 Wage Rate Determination and Demand for Labour
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G. Wage Rate Determination in Non-agricultural Sector gross

nominal non-agricultural = f (lagged real non-agricultural output, lagged
wage rate employment in non-agriculiure, lagged domestic
price level)
LN. WGRNA = 0.927707 LN. (GDPNAR_,/NEMNA_,} + 0943109 LN.
(PD-1)

(116.1509) (13.42776)

R’ - .955280 SE - 0.112783

DW - 22059 N = 23 (1961-1983)

10. Demand for Labor in Non-agricultural Sector

employment in non—agricultural = f (time, (fixed capital stock in non-agricultural
sector sector)—;, real wage, lagged employment in
non-agricultural sector)

or
NEMNA - f (TIMEX, KFXTONAR_,, WGRNAX)
PTXNAX
LN. NEMNA = 0.040611 TIMEX + 0.584728 LN. KFXTONAR._,
{7.895560) (7.880492)
- 0.982266 LN. (WGRNA/PTXNAN)
(~7.474840)
= 0.377201 LN. NEMNA-]
(3.688645)
R® - .977875 SE - .112783
DW= 0.7921 N = 23 (1961-1983)
where
PTXNA - net producers’ price of non-agricultural product excluding
indirect taxes
11. Available Supplv of Labor in Agricultural Sector
labor in agricultural sector = labor force-employment in nonagricultural sector
or

NEMAG = NLFX-NEMNA
-3 Price Relationships

12. Net Producer Price for Agricultural Products Excluding Indirect Taxes

net producer price for = GDP deflator for agricultural product—business tax
agricultural product rate in agricuitural sector-export tax
or
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PTXAG = PGDAG-ZTBAGX-({TXAG*/GDPAGR)
where TXAG" = export tax revenue
Z = appearing as the first character of the variable indicates

that the variable concerned is used as policy instrument.

13. Net Producer Price for Non-Agricultural Products Excluding Indirect Taxes

net producer price for non- = GDP deflator for non-agricultural product business
agricuftural product tax rale tn agricultural sector export tax
or
PTXNA = PGDNA-ZTBNAX-TMNA/GDPNAR
14. Determination of Agriculwral Price Deflator
GDP deflator for agricultural -~ [ (export price for agricultural product, domestic
product price level)
or
PGDAG = [ {(PXGAG, PD)
LN. PGDAG = - 0.086193 + 1.027612 LN. PXGAGX

(- 4.823296) (43.32212)
+ 0.699369 LN. (PD/PXGAGX)
(8.452475)

R’ - 989232 SE - 0.043785
DW - 1.3137 N - 24 (1960-1983)

15. Determination of Export Price for Agricultural Products in Local Currency
export price for agricultural = export price for agricultural product in US § -
product

exchange rate in local currency per US $
exchange rate in local currency per US § in 1972

or
PXGAG = PXGAGS - ZXRS
20.913
where exchange rate is 20.913 baht/US § in 1972 and $ appearing as the Ilast
character of the variable indicates that the variable is measured in terms of §, a
foreign currency, not a domestic currengy unit.

16. Determination of Export Price for Non-Agricultural Products in Local

Currency
export price for non—agricultural = { (GDP deflator for non-agricultural produet,
product price of imported raw materiai and fuel including

import tax)



42

or
PXGNA = f (PGDNA, PMTRM)
PXGNA = —0.435733 + 0.604807 PGDNA + 0.87468] PMTRM/PGDNA
(01.120121) (2.737416) (2.842181)
R* - 0.686344 SE - 0.389566
DW = 1.059] N = 24 (1960-1983)
17. Determination of Export Price for Nonfactor Services in Local Currency
export price for nonfactor = f (domestic price level, export price for agricultural
services product)
PXS = f (PD, PXGAG)
PXS = - 1059684 + 1.213850 PD + 0.880118 PXGAG/PD
(- 13.23397) {73.51199) (12.93258)
R - .996294 SE - 0.043385
PW = 1.838% N = 24 (1960-1983)

18. Export Price of Non-Agricultural Product in U.S. dollars
export price of non-agricultural product in $
= export price of non-agricultural product/current exchange rate
exchange rate in 1972

or
PXGNAS = PXGNA/ZXRSX
20913

19. Export Price for Services in 1J.S. dollars
export price for services in $

= export price for services/current exchange rate
exchange rate in 1972

or
PXS § = PXS/ZXRSX
20.913

20. Average Export Price Index for Goods and Services in Local Currency
average price of exports of goods and services
= nominal value of exports of goods and services
real value of exports of goods and services

or
PX = XGS/XGSR

21. Average Export Price Index for Goods and Services in US dollars
average price of exports of goods and scrvices in %

= average price of exports of goods and services/current exchange rate
exchange rate in 1972
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or
PX$ = PX/ZXRSX
20.913

22. Price of Ilmported Raw Materials and Fuels in Local Currency
import price of raw materials and fuels = import price of raw materials and fuels
in $ . current exchange rate
exchange rate in 1972

or
PMRM = PMRMS$X, (ZXRSX/20.913)

23, Price of Imported Raw Materials and Fuels Including Import Taxes
import price of raw materials and fuels including import taxes = import price of

raw materials and fuels (I + import tariff rate for raw materials and fuels)
or

PMTRM = PMRM (1 + ZTRMRMX)

24. Price of Imported Capital Coods in Local Currency
import price of capital goods = import price of capital goods in § .
current exchange rate
exchange rate in 1972

or
PMK - PMKS$X . (ZXR$X/20.913)
25. Price of Imported Capital Goods Including Tmport Taxes

import price of capital goods including import taxes = import price of capital goods
(1 + import tariff rate for capital goods)

or

PMTK = PMK (I + ZTRMKX)

26. Price of Imported Consumer Goods in Local Currency
import price of consumer goods = import price of consumer goods in § .
current exchange rate
exchange rate in 1972

or
PMC = PMCSX . (ZXR$X/20.913)

27. Price of Imported Consumer Goods Including Import Taxes
import price of consumer goods including import taxes = import price of consumer
goods (1 + import tariff rate for consumer goods)

or
PMTC = PMC (1 + ZTRMCX)
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28. Price of Imported Nonfactor Services in Local Currency (No Taxes)
import price of services = import price of services in § .
current exchange rate
exchange rate in 1972

or
PMS = PMS$ . (ZXRSX/20.913)

29, Average Import Price Index of Geods and Services in Local Currency
average price of imported goods and services -
nominal import of goods and services
real import of goods and services

or
PM = MGS/MGSR

30. Avcrage Import Price Index of Goods and Services in US. dollar
average price of imported goods and services in $ = average price of imported
goods and services/current exchange rate
exchange rate in 1972

or
PMS - PM/ZXR$X
20.913
I-4 Import Demand

31. Import Demand for Raw Materials and Fuels
real import of raw material and fuels = f (reai non-agricultural output price of
imported raw materials and fuels including
import tax, net producer price of non-
agricultural product excluding indirect
taxes)

or MRMR - f (GDPNAR, PMTRM, PTXNA)
MRMR = 837.6134 + 0.117296 GDPNAR-2078.26] PMTRM/PTXNA
(0.788116) (25.68005) (-3.226818)
2 - 973356 . SE - 1096.05
DW - 1.4018 N - 24 (1960-1983)

32. Import Demand for Capital Goods
real import of capital goods = f (real total fixed investment, price of imported
capital goods including import taxes, domestic
price level)
f (IFXTOR, PMK, PD)
-0.759577 + .972940 LN. IFXTOR

or MKR
LN. MKR

I
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(- 2.724555) (36.14693)
- 1.056986 LN. (PMK (I - 2TRMKX)/PD)
(-11.36331)

R - .984293 SE
DW = 1.0661 N

0.068474
24 (1960-1983)

33. Import Demand for Consumer Goods
real imports of consumer goods - f (real private consumption, price of imported
consumer goods including import taxes, domestic
price level)

or
MCR - f (CONHHR, PMC, PD)
IN. MCR - 0430773 LN. CONHHR-0.495365 LN.(PMC (1+ZTRMCX)/PD)
(3.991320) (04.158366)
+ 0.464873 LN. MCR-I

(3.348408)

R® - 0.929488 SE = 0.11763I

DW - 1.2448 N - 23 (196]1-1983)

34. Import Demand for Services
real imports of services = [ (real private consumption, price of imported services,
domestic price level)

or
MSR - f (CONHHR, PMS, PD)
MSR - 2543.503 + 0.33957 CONHHR - 3316.285 PMS/PD
(5.121570) (18.73776) (=6.155524)
R> - 951188 SE - 273.807
DW - 1.4626 N - 24 (1960-1983)

35. Total Demand for Imports of Goods and Services
real imports of goods and services = real imports of raw materials and
fuels + real imports of capital
goods + real imports of consumer
goods + real imports of services
or MGSR = MRMR + MKR + MCR + MSR

36. Nominal Value of Imported Goods and Services in Local Currency
nominal imports of goods and services

= import price of raw marerial and fuels-real imports of raw materials and
fuels + import pricc of capital goods- real imports of capital goods +
import price of consumer goods- real imports of consumer goods + import
price of services - real imports of services

or MGS - PMRM .- MRMR + PMK . MKR + PMC - MCR + PMS - MSR
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37. Nominal Value of Imported Goods and Services in US Dollars
nominal imports of goods and services in $ = nominal import of goods and services
/current exchange rate
or MGSS = MGS/ZXRSX
II. DOMESTIC EXPENDITURE AND EXPORT
II-1 Real Consumption Expenditure

38. Real Private Consumption Expenditure
real private consumption = f (real disposable income}
or CONHHR = f (YDSHHR, CONHHR)

CONHHR - 3672907 + 0.822360 YDSHHR

(2.038461) {64.89808)

995273 SE = 1290496
1.3892 N 24 (1960-1983)

iz

0

DW

il

39. Real Government Consumption Expenditure
real government consumption = f (government net tax revenue)
or CONGVR = f (TAX)
CONGVR = 8765.783 + 0301718 TAX
(9943036) (14.44469)

R = 912154 SE = 2608.74
DW = 0.3559 N = 24 (1960-1983)
II-2  Real Investment Expenditures

40. Fixed Capital Stock Accumulation, Private Sector
fixed capital stock in private sector agriculture
= f ((fixed capital stock in private sector agriculture)_l,

real agricultural output, expected real net producer price for agricul-

tural preduct excluding indirect tax)
or KFXBPAGR - f ((KFXBPAGR)_I, GDPAGR, PTXAG—I

PD_,
KFXBPAGR - - 4186.155 + 0.995022 KFXBPAGR _

(—3.739424) (34.86299)
+ 0.078638 GDPAGR + 2053 PTXAG-1/PD-1
(4.728225) (1.586516)

-2

R = .998656 SE - 362.478
1.5040 N = 23 (1960-1983)

1

DW
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41. Real Gross Fixed lnvestment in Agriculture, Private Sector
real gross fixed investment in agriculture, private

= increase in fixed capital stock in private sector, agriculture + depreciation
or IFXBPAGR - (KFXBPAGR - KFXBPAGR_l) + DAGX : KFXBPAGR_1

where DAG"* - rate of depreciation of fixed capital stock in agriculture

42. Real Net Fixed Investment in Non-agriculture Private Sector
real gross fixed investment in non-—agricultural sector, private business—depreciation
= f (degree of capacity utilization, rate of net profit after corporate income
taxes to capital owners relative to average cost of borrowings from
local and foreign sources)
or
IFXBPNAR - 0.035 KFXBPNAR = - f (YRDBPNA, YKNHHNA, YTRBPFOX,

ZXRDX, GDPNAR, KFXBPNARH)
IFXBPNAR - O.OSSKFXBPNAR_1
= — 18491.29 + 18.20539 (100 (YRDBPNA + YKNHHNA + YTRBPFOX - ZXRDY)
/GDPNAR)
(- 8.088606) (0.2193771)

- (0.7 RLCBX + 0.0 RLFCX - 0.1 RFOX)
+ 91804.70 GDPNAR/KFXBPNAR)1

(9.029105)
R° - 95306l SE - 2015.04
DW = 1.,5748 N -~ 23 (1961-1983)
YRDBPNA = ratained earnings and depreciation allowance, non-agricultural
private sector
YKNHHNA = capital income occured to non-agricultural households
YTRBPFO = net transfer from private business to foreign secior

43. Real Fixed Capitat Stock of Private Business in Non-Agriculture
real Tixed capital stock of private business in non-agriculture
- real fixed capital stock of private business in non-agriculture in previous
period — depreciation + real gross fixed investment of private business in
non-—agriculture
KFXBPNAR - (I-DNA*Y) KFI‘(BP.-'\J.A\.R_1 + [FXBPNAR

44, Private Business-Build-Up of Stock of Inventories
private business stock of inventory = f(lagged private business stock of inventory,
logged real total output)
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or
KIVBPR = (KIVBPR_I. GDPR_I)
KIVBPR = -2315.734 + (.914974 KIVBPR -1
(- 1.024650) (8.090195)
+ 0.086584 GDPR - 1
(1.517%46)
R° = 991695 SE - 3450.56
DW = 1.1684 N = 23 (196]1-1983)
45. Investment in Inventories
inventory investment - increase in stock of inventory
or

INVBPR = KIVBPR - KIVBPR_1

46. Gross Fixed Investment in Business (Private Sector and State Enterprises)
real gross fixed investment in business
= real gross fixed investmen! in private sector, agriculture + real gross
fixed investment in private sector, non-agricuiture + real gross fixed
investment in state enterprise, agriculture + real gross fixed investment
in state enterprise, non-agriculture
or
IEXBSAGX _ IFXBSNAX . IFXBSAGX

IFXBUR = IFXBPAGR +
PD PD PD

47. Gross Fixed Investment, Government Sector
government real gross fixed investment = (government nominal gross fixed invest-
men! in agriculture - government nominal
gross fixed investment in non-agriculture)/
domestic price level

or
IFXGVR = (IFXGVAGX + IFXGVNA)/PD

48. Total Gross Fixed Investment
total real gross fixed investment = business sector real gross fixed investment -+
government real gross fixed investment

or
IFXTOR = IFXBUR - IFXGVR

49. Real Fixed Capital Stock in Agriculture, Government Sector
government real fixed capital stock in agriculture = previous capital stock - depre-
ciation + real gross investment
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or
KFXGVAGR = (1-DAGX) ls'.l:‘)((T\h"J/f&R__1 + IFXGVAGX/PD

50. Real Fixed Capitat Stock in Non-Agriculture, Government Sectar
government real fixed capital stock in non-agriculture

= previous capital stock - depreciation + real gross invesiment
or

KFXGVNAR = (1-DNAX) KF,\'GW\I.‘ﬁ'sR_1 - IFXGVNAX/PD

51. Real Fixed Capital Stock in Agriculture, State Enterprises
state enterprise real fixed capital stock in agriculture
= previous capital stock-depreciation + real gross investment

or
KFXBSAGR = (I-DAGN) KF.\LBSAGR_1 + ZFXBSAGX/PD

32. Real Fixed Capital Stock in Non-Agriculture, State Enterprises
state enterprise real fixed capital stock in non-agricullure
= previous capital stock - depreciation + real gross investment

or
KFXBSNAR = (1-DNAX) KF,‘I\’.BSN.ﬁl;R_1 + IFXBSNAX/PD

53. Total Real Fixed Capital Stock in Agriculture
total real fixed capital stock in agriculture
= private sector real fixed capital stock in agriculture © government real
fixed capital stock in agriculture - state enterprise rea! fixed capital
stock in agriculture
or
KFXTOAGR = KFXBPAGR + KFXGVAGR + KFXBSAGR

54. Total Rea! Fixed Capital Stock in Non-Agriculture
total real fixed capital stock in non-agriculture
= private sector real fixed capital stock in non-agriculture + government
real fixed capital stock in non-agriculture + state enterprise real fixed
capital stock in non-agriculture

or
KFXTONAR = KFXBPNAR - KFXGVNAR + KFXBSNAR

55. Total Real Fixed Capital Stock
total real fixed capital stock = toral real fixed capital stock in agriculture - total
real fixed capital stock in non-agriculture

or
KFXTOR = KFXTOAGR - KFXTONAR
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nominal

ar

nominat
level

or

nominal

or

nominal

or

nominal
or

nominal

or

nominal

or

56. Nominal Value of Private Consumption Enpenditure
private consumption - real private consumption - domestic price level

CONHH = CONHHR - PD

57. Nominal Value of Government Consumption Expenditure
government consumption = real government consumption - domestic price

CONGV = CONGVR . PD

58. Nominal Value of Private Business Fixed Investment in Agriculture
private business fixed investment in agriculture = real private business fixed
investment in agticulture - domestic price level

IFXBPAG = IFXBPAGR - PD

59. Nominal Value of Private Sector Fixed Investment in Non-Agriculture
private sector fixed investment in non-agriculture
= real private sector fixed investment in non-agriculture domestic price level

IFXBPNA = [FXBPNAR .- PD

60. Nominal Value of Change in lnventories
investment in inventory = real investment in inventory - domestic price level

INVBP + INVBPR . PD

61. Nominal Vatue of Gross Fixed Investment by Private Sector

private sector gross fixed investment = nominal private sector gross fixed
investment in agriculture + nominal private sector gross fixed
investrnent tn non—agriculture

IFXBP = IFXBPAG - IFXBPNA

62. Nominal Value of Gross Fixed Investment by Staie Enterprises
state enterprise gross fixed investment

= nominal state enterprise gross fixed investment in agriculture + nominaj
state enterprise gross fixed investment in non-agriculture

IFXBS = TFXBSAGX + IFXBSNAX
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63. Nominal Value of Gross Fixed Investment by Government
nominal government gross fixed = nominal government gross fixed investment
investment in agriculture + nominal governmen! gross
fixed investment in non-agriculture

or
IFXGV = IFXBVAGX + IFXGVNAX

64. Nominal Value of Total Gross Fixed Investments
nominal total gross fixed investment = nominal private sector gross fixed investment
+ nominal state enterprise gross fixed invest-
ment -+ nominal government gross fixed
investment
or
IFXTO = IFXBP + IFXBS + IFXGY
II-3. Exports
65. Export Volume of Agriculiural Products
real exports of agricultural product = exogenous variable
or
XGAGR = XGAGRX
66. Export Volume of Non-Agricultural Products
real exports of non-agricultural product = exogenous variable
XGNAR = NGNARX

67. Export Volume of Non-factor Services

real exports of non-factor services = exogenous variable
XSR = XSRY
68. Export Volume of Goods and Services
real exports of gpoods and services = real export of agricultural products + real

exports of non-apricaltural products + real
exports of non-factor services
NXGSR = XGAGRX + XGNARX + XSRX

69. Nomina! Export Value of Goods and Services in Local Currency
nomtnal exports of goods and services = export price of agriculiural product. real
exports of agricultural product + export
price of non-agriculwural product. real exports
of non-agricultural product + export price
of non—factor services. real exports of non-
factor services

or
XGS = PXGAG - XGARG + PXGNA - XGNAR + PXS . XSR
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70. Nominal! Export Value of Goods and Services in US Dollars
nominal exports of goods and services - nominal exports of goods and services/current
in 3 exchange rate
or
XGS§ = XGS/ZXR §
118 DETERMINATION OF DOMESTIC PRICE

71. Real Aggregate Demand and Supply Equality of Final Goods and
Services (Equilibrium Condition) to Determine Domestic Price Level
real output + real import of goods and services
= real private consumption - real government consumption + real business
sector fixed investment + real government [ixed invesment + real investment
in inventory + real export of goods and services

or
GDPR + MGSR - CONHHR + CONGVR + IFXBUR - IFXGVR ~
INVBPR + XGSR

aor
GDPR + MGSR - CONHHR - CONGVR - IFXBPAGR - IFXBPNAR
- INVBPR + XGSR
- (IFXBSAGX -+ IFXBSNAX + IFXGVAGX + IFXGVNAX)/PD

or

PD - (CONGV - IFXGV + IFXBS)/(GDPR + MGSR - CONHHR -
IFXBPAGR - IFXBPNAR - INVBPR - XGSR)

72. Nominal Value of Aggregate Demand and Supply ldentity to Determine
Non-Agricultural Price Deflator
nominal output + nominal imports of goods and services
= nominal private consumption - nominal government consumption ' nominal
private fixed investment + nominal state enterprise fixed investment -
nomina) government fixed investment + nominal investment in inventory -
nominal exports of goods and services

or
GDP - MGS - GONHH + CONGV - IFXBP + IFXBS + IFXGV -
INVBP + NGS

or
GDPNA - CONHH + CONGV - IFXBP - IFXBS - IFXGV - INVBP -
XGS - MGS - GDPAG

or

PGDNA = 1 (CONHH -~ CONGYV + IFXBP + IFXBS - IFXGV - INVBP

GDPNAR + XGS - MGS - GDPAG)
Iv. INCOME DISTRIBUTION
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73, Gross Labor Income in Non-Agricuiture

gross labor income in non-agricultural sector

or

= employment in non-agricultural sector - gross wage rate in non-agricultural
sector

YLBNA = NEMNA . WGRNA

74. Capital Income Accured 1o Non-agricultural Households

gross capital income in non-agricultural sector

or

R?
DW

= f ((fixed capital stock of private sector, non-agriculture)_, )

YKNHHNA = [ (KFXBPNAR_,)
YKNHHNA - -34234.62 + 0.127702 KFXBPNAR-1
(-14.09449) (19.12263)
= .945550 SE - 2493.16
- 0.5791 N = 23 (1961-1983)

75, Direct Taxes on Households in Non-agriculture

direct tax on household in non-agriculture

or

import

or

import

or

= f ((labor income in non-agriculture)_,)

TDRHH = -371.3861 - 0.028749 YLBNA-1
(-5.303486)  (56.05890)
= 993674 SE - 204.718
= 0.8422 N = 23 (1961-1983)

76. Import Taxes on Raw Materials and Fuels

tax on raw materials and fuels

= import tariff rate for raw material and fuel. (import price of raw materials
and fuel - tmports of raw materials and fuels)

TMRM = ZTEMRMX . PMRM . MRMR

77. Import Taxes on Capital Goods

tax on capital goods = import tariff rate for capital goods - (import
price for capital goods - imports of capital
goods)

TMK = ZTRMKX . PMK - MKR
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78. Import Taxes on Consumer Goods
impori 1ax on consumer goods
= import tariff rate for consumer goods - (import price for consumer goods -
imports of consumer goods)
or
TMC = ZTRMCX - PMC - MCR

79. Total Import Taxes (on Non-agricultural Sector)
total import taxes = import tax on raw material and fuel + import tax on capital
goods + import tax on consumer goods
or
TMNA = TMRM + TMK + TMC

80. Other Indirect Taxes on Non-Agricultural Output
other indirect tax on non-agricultural = business tax rate in non-agricultural sector -
output real non-agricultural output
or

TOINA = ZTBNAX - GDPNAR

81. Other Indirect Taxes {(Excluding Export Taxes on Agricultural Qutput)
other indirect tax on agriculture output = business tax rate in agricultural sector - real
agricultural output
or
TOIAG = ZTBAGX - GDPAGR

82. Disposable Household Income in Non-Agricultural Sector
disposable non-agricultural household income
= non-agricultural labor income - non-agricultural capital income — non-
agricultural direct tax — net transfer to foreign sector — net transfer to

government
or
YDSHHNA = YLBNA + YKNHHNA -TDRHH - YTRHHFO - YTRHHGVX
83, Net Transfers from Households to Foreign Sector in Local Currency
net rransfer to foreign sector = pect transfer to foreign sector in 3 + exchange
rate
or

YTRHHFO = YTRHHFOX - ZXR3$X

84. Disposable Household Income in Agriculiural Sector
disposable agricultural household income = nominal agricultural output
— export tax on agricultural product-other
indirect tax on agricultural product
or
YDSHHAG - GDPAG - TXAGX - TOIAG
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85. Nominal Disposable Income of All Households
nominal disposable income = disposable agricultural housechold income + disposable
non-agricultural household income
or
YDSHH = YDSHHAG + YDSHIINA

86. Real Disposable Income of All Households
real disposable income - nominal disposable income /domestic price level
or

YDSHHR = YDSHH/PD

87. Gross Profits Accrued to Non-Agricultural Private Sector
private business non-agricultural gross profit = non-agricultural output
— import tax on non-agricultural product
- other indirect tax on non-agricultural product
- labor income in non-agriculture Sector
- capital income accrued to non-agricultural household
- property income accrued to government
+ interest on public debt
- direct tax on state enterprise
- retained earnings and depreciation, non-agriculture, state enterprise
- net transfer from private business to foreign sector
- net transfer from stale enterprise to foreign sector
or
YGPBPNA = GDPNA - TMNA - TOINA - YLBNA - YKNHHNA -
TPTGVNAX - YIPGVNAX - TDRBSNAX - YRDBSNAX
- YTRBPFO - YTRBSFO

88. Net Transfer from Non-Agricuitural Private Business to Foreign Secior
in Local Currency
net transfer from non-agricultural private business to foreign sector
= net transfer from non-agricultural private business to foreign sector .
exchange rate

or
YTRBPFO = YTRBPFOSX . ZXRSX

89. Net Transfers from State Enterprise to Foreign Sector in Local Currency
net transfer from state enterprise 1o foreign sector
= net transfer from state enterprise to foreign sector in § - exchange rate

or
YTRBSFO = YTRBSFO$SX . ZXRSX
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90. Corporate Income Taxes on Non-Agriculture Private Business
corporate income tax on non-agricultural private business

- f ((gross profit accruing to non-agricultural private business)__)

or
TCYBPNA - f ((YGPBNA)_)
TCYBPNA = - 619.8234 + 0.188663 YGPBPNA-1
(-3.843683) (30.75213)
R° - 979268 SE = 519.693
DW = 0.9498 N = 23 (1961-1983)

91. Retained Earnings and Depreciation Allowance of Non-Agricultural
Private Sector

retained earnings and depreciation of non—agricultural private Sector

= gross profit occured to non-agricultural private Sector - corporate
income tax on non-agricultural private Sector

or
YRDBPNA = YGPBPNA - TCYBPNA

92. Households’ Nominal Net Savings
households’ nominal net saving = household disposable income-private consumption
or

USYHH - YDSHH - CONHH

93, Private business net surplus or deficit
= retained earnings and depreciation, non-agricultural private sector
- nominal private gross fixed investment
- nominal investment in inventory

USVBP - YRDBPNA - IFXBP - INVBP

94. State Enterprises Nominal Net Surplus (+) or Deficit ()
state enterprises nominal net surplus = state enterprise retained earning and depre-
ciation — state enterprise fixed investment in
agriculture — state enterprise fixed investment
in non-agriculture
or

USVBS = YRDBSNAX - IFXBSNAX

95, Business Sector’s Nominal Net Surplus (+) or Deficit (-)
business sector’s nominal net surplus — private business nominal net surplus + state

enterprise nominal net surplus
or

USVBU = USVBP + USVBS
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96. Government Net Tax Revenue (Less Transfer)

povernment net tax revenue = export taxes + other indirect tax on agricultural
output + import tax + other indirect tax on non-agri-
cultural output + direct tax on houschold + corporate
income tax + direct tax on state enterprise + net
transfer from household to government — net transfer
from government to foreign sector + property income
accrued to government — interest on public debt

or
TAX = TXAGX + TOIAG + TMNA + TOINA + TDRHH + TCYBPNA +

TDRBSNAX + YTRHHGVX - YTRGVFO + TPTGVNAX -
YIPGVNAX

67. Net Transfers from Government to Foreign Sector in Local Currency.

net transfer from government to foreign sector = net transfers from government to
foreign sector in § - exchange rate

or
YTRGVFO - YTRGVFOS - ZXR$
98. Government’s Nominal Surplus (+) or Deficit (-)
government nominal surplus = government net tax revenue - government consumption -
government fixed investment in agriculture — government
fixed investment in non-agriculture

or
USVGV = TAX - CONGV - IFXGVAGX - IFXGVNAX

99. Foreign Sector’s Surplus {equal to Current Account Deficit in Balance

of Payments’ but Opposite in Sign) in Local Currency
foreign sector’s surplus = net transfer from household to foreign sector + net transfer
from private business to foreign sector + net transfer from
state enterprise to foreign sector + net transfer from govern-
ment to foreign sector + imports of goods and services -

exports of goods and services

or
USVFO = YTRHHFO + YTRBSFO - YTRBSFO + YTRGVFO + MGS -

XGS

100. Current Account Deficit in Balance of Payments in US Dollars
current account deficit in § = current account deficit in local currency/exchange rate

or
- USVFO = - USVFO/ZXRS$X



58

APPENDIX B

NOTATION OF MACROECONOMETRIC VARIABLES
The first letter of the notation plays a very important rofe in identifying
what the symbol refers to. In particular, it would indicate roughly which type of
economic aggregate or indicator this variable is associated with. The first element
of the symbol refers to economic aggregate or indicators according to the scheme below :

NCgW<er4mDZRg - Q0700
]

consumption expenditure

dummy variable

financial assets or liabilities (financial variables)
output or value added, usually GDP
investment expenditure

imports

capital stock

persons, population, employment etc.

price or price index

interest rate

tax revenue

exports

income

exogenous variable, unclassified elsewhere
wage rate, wage income etc.

endogenous variable, unclassified elsewhere
policy instrument, unclassifed elsewhere

The variable name which begins with one of the above characters can be
follow by a maximum number of 7 characters, making the total number of characters
for each variable not exceeding eight.

Wherever the break-down of economic aggregates into sectors is necessary,
a two-characters symbol is required to follow the variable name as below :

AG = agriculture

MQ = mining and quarrying

MF = manufacturing

CO = construction

EW = electricity and water supply

TC = transportation and communication

WR = wholesale and retail trade

Bl = banking, insurance, and real estate
PA = public administration and defense
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NA
HH
BU

OF
av
FO

In a

59

= service

= non-agricultural sector

= household sector

= business sector

= other financial insiitution
= pgovernment

= foreign sector

case where “R” appears as the last character it indicates that the

variable concerned is expressed in constant prices. Or, if the last character is “S”,
“€”, "I etc., it indicates that the variable is measured in terms of a foreign currency,
not the domestic currency unit. And, if the Ilast characters is “X”, it means that
those variables are exogeneous.

CONGV
CONGVR
CONHH
CONHHR

DwW

ER1X
ER2X
ERHAGX

GDP
GDPAG
GDPAGR
GDPNA
GDPNAR
GDPR
GDPAGCR
GDPAGNR
IFXBP
IFXBPAG
IFXBPAGR
IFXBPNA
IFXBPNAR
IFXBS

Alphabetical Index of Variables in Macro Model

~ nominal government consumption
= real government consumption

= nominal private consumption

= real private consumption

= Durbin Watson statistics

= average rainfall during planting season
= average rainfall between the time of planting
= holding area of paddy land

~ nominal total output

= nominal agricultural output

= real agricultural output

= nominal non-agricultural output

= real non-agricultural output

- nominal total output

= real agricultural crop output

= real agriculiural non-crop output

= nominal private business gross fixed investment

= nominal private business fixed investment

= real gross fixed investment in agriculture, private business

= nominal private business fixed investment in non-agriculture
= real gross fixed investment in private business, non-agriculture
= nominal state enterprise gross fixed investment
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IFXBSAGR
IFXBSNA
IFXBUR
IFXGY
IFXGVAG
IFXGVNA
IFXGVR
IFXTO
IFXTOR
INVBP
INVBPR
KFXBPAGR
KFXBPNAR
KFXBSAGR
KFXBSNAR
KFXGVAGR
KFXGVNAR
KFXTOAGR
KFXTONAR

KFXTOR
KIVBPR

MCR
MGS

MGSR
MGSD
MKR

MRMR
MSR

N
NEMAG
NEMNA
NLFX

PD
PGDAG
PGDNA
PM
PMD
PMC
PMCDX

real gross investment

nominal gross fixed investment in state enterprise, non-agriculture
real gross fixed investment in business sector

nominal government gross fixed investment

government nominal gross fixed investment in agricuiture
government nominal gross fixed investment in non-agriculture
government real gross fixed investment

nominal toial gross fixed investment

real iotal fixed investment, total real gross fixed investment
nominal investment in inveniory

inventory investmem

private business real fixed capital stock in agriculture

real fixed capital stock of private business in non-agriculture

- slate entcrprise real fixed capital stock in agriculture

state enterprise real fixed capital stock in non-agriculture

- government real fixed capital stock in agriculture

government real fixed capital stock in non-agriculture
total real fixed capital stock in agriculture
fixed capital stock in non-agriculural sector

total real fixed capital stock
private business stock of inventory

real import of consumer goods
nominal import goods and services

real import of poods and services
nominal import goods and services in U.S. dollar
real import of capital goods

real import of raw material and fuels
real import for services

number

labour in agricultural sector
employment in non—agricultural sector
labour force

domestic price

GDP deflator for agricuitural product

GDP deflator for non-agricultural product

average price of imported goods and services

average price of imported goods and services in U.S. dollar
import price of consumer goods

import price of consumer goods in U.S. dollar



PMK
PMKDX
PMRM
PMRMDX
PMTC
PMS
PMSDX
PMTK
PMTRM
PTXAG
PTXNA

PX

PXD
PXGAG
PXGNA
PXGNAD
PXS
PXSD

RX

R2

RLCBS
PXAGDX

SE

TAX
TCYBPNA
TDRBSNA
TDRHB

- TIMEX
T™MC

TMK
TMNA
TMRM
TOIAG
TOINA
TPTGVNA
TXAGX
UHAAG
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- import price of capital goods

import price of capital goods in U.S. dollar

import price of raw malerials and fuels

import prices of raw materials and fuels in US. dollar

import price of consumer goods including import taxes

import price of services

import price of services in 1).8. dollar

import price of capital goods including import taxes

price of imported raw material and fuel including import taxes
net producer price for agricultural product excluding indirect taxes
net producer price for non-agricultural product excluding indirect
taxes

average price of exports of goods and services

average price of exports of goods and services in US, dollar
export price for agriculinral product

export price for non-agricultural product

export price for non-agricultural produci in U.S. dollar

export price for services

export price for services in U.S. dollar

average cost of borrowing from local and foreign sources
R square

interest rate on commercial bank loan

export price for agricultural product in U.S. dollar

standaid crror

government net tax revenue
corporale income tax on non-agricultural private business
direct tax on slate enterprise

direct tax on household in non-agricultural sector
1960 = 1

import tax on consumer goods

import tax on capital goods

import tax revenue

import tax on raw materials and fuels

other indirect tax on agriculture output

other indirect tax on non-agriculture output
property income acerued (O government

export tax revenue

total harvested z2rea in agriculture
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UPAAG
USVBP
USVBS
USVBU
USVFO
USVFOD
USVGYV
USVHH

WGRNA

XGAGX
XGAGR
XGNAX
XGNAR
XGS

XGSD
XGSR

XS8X

XSR
YDSHH
YDSHHAG
YDSHHNA
YDSHHR
YGPBPNA
YKNHHNA
YIPGVNA
YRDBPNA

YRDBSNA
YTRBPFO
YTRBPFO
YTRBSFO
YTRBSFO
YTRGVFO
YTRHHFO
YTRHHGVY
YLBNA
YHFODX
YGVFDX

total planted area in agriculture

private business’s nominal net surplus or deficit
state enterprises nominal net surplus

business sector’s nominal net surplus

foreign sector’s surplus

current account deficit in U.S. dollar
government nominal surplus

household nominal savings

gross wage rale in non-agricultural sector

nominal export of agricultural product
real export of agricultural product

nominal export of non-agricultural product

real export of non-agricultura] product
nominal value of exports of goods and services

nominal export of goods and services in U.S. dollar
real value of exports of goods and services
nominal export of services

real export of non-factor services

nominal disposable income

disposable agricultural household income

disposable non-agricultural household income

real disposable income

non—agriculural private business gross profit

capital income accruing to non—agricultural households

interest on public debt

retained earnings and depreciation allowance, non-agricultural
private sector

retained earning and depreciation non-agriculture, state enterprise

net
net
net
net
net
net
net

transfer

from private business to foreign sector

transfer from private business to foreign sector in U.S. dollar

transfer
transfer
transfer
transfer
transfer

from state enterprise to foreign sector

from state enterprise to foreign sector in U.S. dollar
from government to foreign sector

to foreign sector

to government

gross labour income in non—agricultural sector
net transfer to foreign sector in U.S. dollar
net transfer from government to foreign sector in U.S. dollar
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Z = appearing as the first character of the variable indicates that
the variable concerned is used as policy instrument

ZTBAGX = business tax rate in agricultural sector

ZTBNAX = business tax rate in non-agricultural sector

ZTRMCX = import tariff rate for consumer goods

ZTRMKX = import tariff rate for capital goods

ZMRMX = import tariff rate of raw materials and fuels

ZXRDX = exchange rate in local currency per U.S. $ - current exchange
rale

APPENDIX C

INPUT-OUTPUT TABLE CODES

Forecasts presented in this report are in the form of input—output table
codes. The codes used are those of 16 sectors, 58 sectors and 180 sectors. In
general, the tables in the section cn “Projected Changes of the Thai Economy in
1985”7 are in “180-sector codes”, the tables in the section of ‘‘Findings from the
Linkage of the Thailand Input-Output Table and the Macroeconometric Model” are
in *““58-sector ¢odes’’, and the tables in Appendix A are in ‘‘16-sector codes.”’ The
input-output table codes used are shown in the following table.
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INPUT-OUTPUT

TABLE CODES 1.

16 Sectors 58 Sectors 180 Sectors
001 | Agriculture 001 | Paddy 001 | Paddy
002 { Maize (002 | Maize
003 | Cassava 004 | Cassava
004 | Beans and Nuts 006 | Beans and Nuits
005 | Vegetables and 007 | Vegetlables
Fruits 008 | Fruits
006 | Sugarcane 009 | Sugarcane
007 | Rubber (Latex) 016 | Rubber
008 | Other Crops 003 | Other Cereals
005 | Other Root Crops
010 | Coconut
011 | Oil Palm
012 | Kenaf and Jute
013 ! Crops for Textiles and Matting
014 | Tobacco
015 | Coffee and Tea
017 | Other Agricaltural Products
024 | Agricultural Services
009 | Livestock 018 | Cattle and Buffalo
019 | Swine
020 | Other Livestock
021 | Poultry
022 | Poultry Products
023 | Silk Worm
010 | Forestry 025 | Logging
026 | Charcoal and Firewood
027 | Other Forestry Products
011 | Fishery 028 | Ocean and Coastal Fishing
029 | Inland Fishing
002 | Mining and 012 | Crude OQil and Coa | 030 | Coal and Lignite
Quarrying 031 | Petroleum and Watural Gas
013 | Metal Ore 032 | Iron Ore
033 | Tin Ore
034 | Tungsten Ore
035 | Other Non—ferrous Metal Ore
014 | Non-metallic Ore 036 | Fluorite
037 | Chemical Fertilizer Minerals
038 | Salt Evaporation
039 | Limestone
040 | Stone Quarrying
041 | Other Mining and Quarrying
003 | Food Manu- |015 | Slaughtering 042 | Slaughtering
facturing 016 | Processing and 043 | Canning, Preserving of Meat
Preserving of Foods |044 | Dairy Products
045 | Canning of Fruits and Vegetables
046 | Canning, Preserving of Fish
047 | Coconut and Palm Oil
048 | Other Vegetable Animal Oils
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65

16 Sectors 58 Sectors 180 Sectors
017 | Rice and Other 049 | Rice Milling
Grain Milling 050| Tapioca Milling
051 | Drying and Grinding of Maize
(52| Flour and Other Grain Milling
018 | Sugar Refineries 055 | Suogar
019 | Other Foods 053] Bakery Products
054 Noodles and Similar Products
056 Confectionery
057 Ice
058 | Monosodium Glutamate
059 | Coffee and Tea
060 | Other Food Products
020 | Apimal Feed 061 | Amimal Feed
021 | Beverages 062 | Distilling, Blending Spirits
063 Breweries
064 | Soft Drinks
022 | Tobacco Processing |065| Tobacco Processing
and Products 066 | Tobacco Products
023 | Spinning, Weaving 067 | Spinning
and Bleaching 068 | Weaving
069 | Textile Bleaching and Finishing
024! Texiile Products 070 Made—up Textile Goods
071 | Knitting
072 | Wearing Apparel, Except Footwear
073 | Carpets and Rugs
074 | Cordage, Ropeand Twine Products
06 | Paper Indus— |025| Paper and Paper 081 Pulp, Paper and Paperboard
tries and Products 082 | Paper Products
Printing 026 Printing and 083 Printing and Publishing
Publishing
07 | Rubber, 027 | Basic Chemical 084 | Basic Industrial Chemicals
Chemical and Products 086 | Synthetic Resins and Plastics
Petroleum 028! Fertilizer and 085 Fertilizer and Pesticides
Industries Pesticides
029} Other Chemical 0871 Paints, Varnishes and Lacquers
Products 088 | Drugs and Medicines
089 | Soap and Cieaning Preparations
090| Cosmetics
091 Maiches
092 | Other Chemical Products
030 | Petroleum Refine— |093| Petroleum Refineries
rice 094 | Other Petroleum Products
031 | Rubber Products 095 | Rubber Sheets and Block Rubber
096 Tyres and Tubes
, 097 | Other Rubber Products
032 | Plastic Wares 098! Plastic Wares
08 | Non-metallic {033 | Cement and Con- 102 | Cement
Products crete Products 103 | Concrete and Cement Products
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INPUT-OUTPUT TABLE CODES 3.

16 Sectors

38 Sectors

180 Sectors

009

010

003

010

011

012

Metal, Metal
Products and
Machinery

Other Manu-
facturing

Saw Mills
and Wood
Products
Other Manu-
facturing

Public
Utilities

Construction

034

035

036
037

038

039

040

041

042

043

044

045

046

047

Other Non-metallic
Products

Iron and Steetl

Non-ferrous Metal
Fabricated
Metal Products

Industrial Machi-
nery

Electrical Machinery
and Apparatus

Motor Vehicles
and Repairing

Other Transporta-
tion Equipment

Leather Products

Saw Mills and
Wood Products

Other Manufacturing

Electricity and
Gas

Water Works and
Supply

Building Construc-
tion

099
100

1ol
104,

1G5
106
107
108
109
110

11

i12
113
114

115
116
117
[18
119
120
121
122
125
126
127
123
124
128
075
076
077
078
079
080
129
130
131
132
i33
134
135
136
137

138
139

Ceramic and Earthern Wares

Glass and Glass Products
Structural Clay Products
Other Non-metallic Products
Iron and Steel

Secondary Steel Products
Non-ferrous Metal

Cutlery and Hand Tools
Furniture and Fixtures, Metal
Structural Metal Products
Other Fabricated Metal Products
Engines and Turbines
Agricultural Machinery

Wood and Metal Working
Machinery

Special industrial Machinery
Oftice and Household Machinery
Electrical Industrial Machinery

Radio and Television
Household Electrical Appliances
Insulated Wire and Cable

Electric Accumulators

Other Electrical

Motor Vehicles

Motor Cyvcles and Bicycles
Repairing of Motor Vehicles
Ship Building and Repairing
Raiircad Equipment

Aircraft

Tanneries, Leather Finishing
Leather Products

Footwear, Except Rubber

Saw Mills

Wood and Cork Products
Furniture and Fixtures, Wood
Scientific Equipment
Photographic and Optical Goods
Watches and Clocks

Jewelry and Related Articles
Sporting and Athletic Goods
Other Manufactured Goods
Electricity

Gas

Water Works and Supply

Residential Building
Non-residential Building
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TABLE CODES 4.
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16 Sectors

58 Sectors

180 Sectors

013
015

014

015

016
190

201

Trade
Services

Transporta-
tion and
Communication|

Services
(Continued)

Unclassified
Total Inter—
mediate
Transactions
Wages and
Salaries

048

049

050

051

052
053

054
035
056

057

058
190

201

Public Works and
Other Construction

Trade

Restaurants and
Hotels
Transportation

Communication
Banking, Insurance

Real Estate
Business Services
Public Services

Other Services

Unclassified
Total Intermediate
Transactions

Wages and Salaries

140
[4]
142
143

144
145
146
147
148
149
150
151
152
153

154
155
156
157
158
159
160
161
162
163
164
165
le6
167
168
169
170
171
172
173
174
175
176
177
178
180

190

201

Public Works of Agriculture
Public Works of Non agriculture
Construction of Electric Plant
Construction of Telephone
Communications

Other Construction

Wholesale Trade

Retail Trade

Restaurants and Drinking Place
Hotels and Lodging

Railways

Road Passenger Transport
Road Freight Transport
Services to Land Transport
Ocean and Coastal Water
Transport

Inland Water Transport
Water Transport Services

Air Transport

Other Services to Transport
Storage and Warehousing
Postal and Telecommunication
Banking Service

Life Insurance Service
Non-life Insurance Service
Real Estate

Business Services

Public Administration
Sanitary and Similar Services
Education

Research and Scientific Services
Hospital

Business and Labor Association
Other Community Services
Motion Picture Production
Theatres and Movie Houses
Radio, Television and Related
Library and Museum
Amusement and Recreation
Repairs, n.e.c.

Personal Services

Unclassified

Total Intermediate Transactions

Wages and Salaries




68

INPUT-OUTPUT TABLE CODES 5.

I6 Seetors 58 Sectors 180 Sectors
202} Operating 202 | Operating Surplus 202 | Operaung Surplus
Surplus
203 | Depreciation |203| Depreciation 203 | Depreciation
204 | Indirect 204 | Indirect Taxes 204 | Indirect Taxes less Subsidies
Taxes
209 ( Total Value 209 | Total Value Added |209] Total Value Added
Added
210 | Control 210 Control Total 210 | Control Total
Total
301 | Private 301 | Private Consumption {301 | Private Consumption Expenditure
Consumption Expenditure
Expenditure
302 | Government 302 | Government Con- 302 | Government Consumption
Consumption sumption Expenditure Expenditure
Expenditure
303 | Fixed Capital | 303 | Fixed Capital 303 | Fixed Capital Formation
Formation Formation
304 | Increase in 304 | Increase in Stock 304 | Increase in Stock
Stock
305 | Exports 305 | Exports 305 | Exports (F.0.B.)
306 | Special Exports
309 | Total Final 309 | Total Final 309 | Total Final Demand
Demand Demand
310 | Total 310 Total 310 | Total Demand
Demand Demand
409 | Imports 409 | Imports 401 | Imports (C.LF.)
402 | Import Tax
403 | Import Duty
404 | Special Imports
409 Total Imports
509 | Trade Margin | 509 Trade Margin and |501 | Wholesale Trade Margin
and Trans- Transportation
poriation Cost Cost
502 | Retail Trade Margin
503 | Transportation Cost
509 | Total Margin and Transportation
Cost
600, Control 600 | Control Total 600 | Contro! Total
Total
700| Total Supply |700] Total Supply 700 | Total Supply
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NESDB
CUSRI
ELSA
ASEAN
I-0, 1/0

APPENDIX D

Abbreviations

Institute of Development Economies

National Economic and Social Development Board
Chulalongkorn University Social Research Institute
Econometric Link System for ASEAN

Association of Southeast Asian Nations
Input-Output
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Macroeconometric Model for Analysis

Change in Oil Prices’

Charit Tingsabadh
Kitti Limskul

1. Introduction

Energy issues in Thailand are becoming more complex as the country
develops its production bases and its indigenous energy resources in pursuit of social
and economic development goals. Petroleum constitutes a major share of energy
products which enter into a wide range of economic activities. Pricing of petroleum
products is a major concern of the government in implementing its developmental
objectives. In formulating an appropriate pricing policy, a thorough analysis of the
impact of the regime of prices should be carried out to access its effectiveness.

The objectives of this paper are to evaluate and quantify, in terms of
direction as well as magnitude of impact, the effects on the economy of changing
the pricing of petroleum products, so as to provide one of the guidelines for the
estabishment of energy prices in order to minimise the adversc effects during the
achievement of the target economic growth.

The apalysis of the economic impact of changing oil prices will cover the
following aspects of the economy :

i) Growth and Productivity®

ii) Inflation

iit) Balance of payments

iv) Terms of Trade

v} Income Distribution

vi) Employment

' The article is an outcome of the project funded by the National Energy
Authority of Thailand. The project is directed by Warin Wanghancho and is managed
by Charit Tingsabadh the advisors to the project are Piyasavasti Amranand and Wirat
Wattanasiritham, the key research personnel are Wisoot Wiseschinda, Prayole
Charoensuk, Akhom Termpitayapaisit, Wittaya Pintong and Somsak Bunphenkit,

® The precise definition of each aspects which are not conventionally used
elsewhere will be discussed later in text.
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To undertake the above apalysis, we constructed a multisectoral macro—
economic model and an input-output (I-O) table that is suitable for our analytical
purpose. We made an aggregation of the -0 180 sector to form a 33 sector while
disaggregating those seciors of energy. In short, we incorporated the linkages of the
energy sector with other sectors of the economy.

The paper is organised into 4 parts, wilh appendicies. After the introductory
part 1, part 2 is the structure of the multi-sectoral macro—economic and I-O
linked model incorporating the energy sub—model will be briefly discussed through
blockwise equations and flow-chart.® In part 3, we experiment with energy prices
change through a simulation analysis. The results will be discussed in terms of the
5 aspects listed above with conclusion and policy recommendation.

2. Structure of the Model

The overalli modelling concept adopted in this paper is that of the economy-
wide general equilibrium model. The model comprises an Input—Output Table with
a fully specified final demand vector which takes into account prices and income
distribution derived from the [-O table,

The energy product sub-sector is fully disaggregated while the rest of the
economy is disaggregated at 2 levels to allow for different levels of analysis. The
I-O table is firstly prepared for a 180-sector disaggregation. This is then aggregated
into 33 sectors. The energy sub-sector is further disaggregated into 18 products. A
brief summary of the 1-O structure is shown in appendix 1 for reference.

The macro—economic I-Q model consists of the following components :

2.1 Output Determination and Supply
In general, output valued at purchaser price (supply) is demand-determined
in the basic 1-O relationship, (SR : 39)*

33
Eq 39 ¢ XR[[ = EI Al][ ’ QRJ[ + CGRII + IGR + CPRH + IPRH + CFth
]=

* For breivity, the evaluation of the model’s validity will not be discussed
here. Interest reader may find it in the final report submitted to the NEA (National
Energy Administration}.

* The first notation in parenthesis indicates variable name, the second implies
equation number, both of which are consistent with those noted in lists of variables
and equations, see appendix 2. Moreover subscript t indicates variables are valued
at year t, subseript O indicates base year.



Diagram 1

Diagramatic representation of the model

POLICY INSTAURENTS AT THE DISPOSAL OF NEA :*

The (/0 and Macroecotomic Model
Adjustment Mechanism

the economics impact of changing oil prices

* Ex-reTinary Price (hGK) MG RICES OF RITAOLW (Pl
* PURCHASE™S PRIEF OF ATERQ
. . . . 1D WY CRYLRMTNT
o 4757 o POy My Ty T TR, P i
L. s
ERNES J
1. fusslien-pranius { 10. Fudl o1 2500
1 saalineragriar 3 317 L1 r?c
1. Ferepre 1 il 4, = Eneroeinery price KT
A, Nedisial 11 U
3. L-tewl 1 prwm W, - Dacise Lew rate o4 ptro’ prod”
‘6. Fml wtl 800 1 M. Jet Fuel ki
7. Fual el E ' TRy, = 861-fut Sl o putra’ prod”
[ 3 ' et
. ek il H T, + Martsting sirgls o prenst prod
H
Subytitation
of Fearata
b — e e i o] = = ] _t - JE

Lelaties frices
Frices . RX
[NER]
X

1 Fund faveeme : WFy

pl s

hehitive Frices of
Merad] Prices ot
Frtrolrum Froshety |
o /POm,, 14 1
[FERE ST

tyvemen of 1t Petrolm
Product my be urples or
Ietieit

POLICY TARGETS MAWAGEABLE
by

NEA : 01 Funds, Relative Prices of

Exrefinery Prices, and Relative
Prices of Retail Prices

Murrelna
Prvducts

Exiye ton
Mg From

4
1
¥
1
1
i
1
'
]
|
T
|
|
1
i
f
I
|

Proso tice of Other
Gaud ard SbeiCH

Aqgreyat Oemund
tatermedlyte Bmy Fial pemane
( oametic | Import | Conmummtion Invesimont | Eapiit | import
Privata | pasiic {er
M=
[ e 3
o Gympud for fther
| Prtrg Prad Bouts and servich 42
i
|-
3
1 o v tomem 2 ?i—l-lhk_
supsly @t Supply of Other lmpor © of Goody
e | e o mai e

Transter
ar Incom

Froguctiin of

o °1 Capemiitors
aod iramsfer

Inlrest
unlic e,

b

MASEAD 08" A

Koges Income
r Cieinirer-of incom from

-~raromat
-y rest of e weld
Masssbuli incmy from profit g

(

Ceanirs: tnecke

[tpeeaciog surgle

conparies

Inllﬂn b 1s dein »]
1 it ohent. Income rom asrcss [~

b

3

Trangies Pram fhe rest of the melé
~Gvtrmmtnl Inciler from priptrly ad

mmu [Abgeghittd .-u, gt and

~Cureynt tramfer te gevernmant fram housenslé

—d

. BEST OF THE WORLD SECTOR
A UBalance or Faymant

Pl Mabaace of Trade snl Services
ML LransTer Trah M
ML o acot froe sorosd

emel ey
L (A prryrired

MACRDECONOMIC POLICY

Targets : Household's
Imcome and Saving,
Government's Budget
Deficit, and Balance
of Payment; Employment
and GDP

(]



73

Consequently, QR the output valued at producers’ price is
endogeneously determined (QR : 42)

Eq. 42 QR;, = XR; /(1 + TC, + T™;)
i =11 12,... ,33
where Tcio’ TMi-0 are transport cost and trade margin per unit at base year.

However, in certain sectors, output is exogeneously determined, so that QR
is predetermined, and hence XR. This is the case for exportable crops (sector 23)
and other crops (sector 24),. For these sectors, adjustment accurs in foreign trade
sector to equate supply with demand i.e., through export value (ERit 1 40)

33
Eq. 40 ER; - XR;, — j§1 Ajjr* QRy — CGR;; — IGRy; — CPR;
~ IPR; — CFR;,

i= 23, 24

For petroleum products, domestic supply is limited by refinery configuration
capacity. Excess demand for these products will be met by imports. (XR : 41).

=E(A
=

IGR;, + IGR{4p,t + CPR;; + CPR;j; + CPRjsp

Eq. 41 XR,

- )*QR,, + CGR; ¢ +CORy, |

ije |+n,jt

+

+ IPRj¢ +IPRj.p ¢ + ER; + CFR;, + CFRj, ot — XRjy
i = l|2!--o, 8; n = 33.

For naturat gas and crude oil, outputs are exogeneously given in our model
while demands only consist of intermediate demands. If the supply of natural gas
is insufficient to meet demand. then more fuel oil wiill be assumed to substitute for
the use. In this case their input-output coefficients (Ajj for i - natural gas and

fuel oil) will adjust to restore equilibrium.
Eq. 38 XR; = QRy (1+TC,+TM;, )

A] ) QRit
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in short, Ajj (i = 9) will increase or decrease to fulfill the demand condition
of natural gas (XR:39) the supply of which is predetermined by (XR;; : 38). This
in turn will lead to an adjustment in demand condition of fuel oil (XRy :i=35)

which, if not met by domestic capacity as cited above, import will be induced to
achieve equilibrium (XRjsp ¢: 1 = 5, n = 33:44)

Similarly for crude oil, if domestic production of crude oil is insufficient
to meet demand then more import of crude oil will be purchased (XRj,p: 1= 10,
n = 33 :44).
Total import of each commodity inciusive of import taxes is therefore a
sum of those separated import demand components. (XR : 43).
33
Eg. 43 XRjspt = '21 Ajsn, jt - QRjt + CGRj, | + IGRj1p, t
j=
= CPRim,t + IPRj;n, 1 + CFRj p, ¢
i = 11, 12,..., 33, n= 33.
Total import before tax (i.e., import at c.if. price) is given by (MR : 44)
Eq. 44 MRjy = XRjipp, /(I +TMRj,p,0) (1 +TCiip, o + TMjip, o
i=11,12,....33; n - 33.
2.2 Determination of Aggregate Demand Components.
In addition to the intermediate demand determination derived through the
1-O table, the macro-economic model serves 1o provide the final demand vector
for solving the 1-O table. The final demand components are determined as follows :
2.2.1 Consumption
Consumption is divided into private consumption (CP) and public
consumption (CG.) Total public consumption (CGT) is treated as exogeneous and is
distributed to the various sectors by an allocation vector (CGR ; 14). Total private
consumption (CPT) is determined as a funciion of disposable income and lagged
consumption (CPT : 71). The total is then distributed to various sectors by means
of the lincar expenditure system {CPR*: 32)
Eq. 14 Pjt - CGRyy = 4t - CGTy
i=1,2,..., 33; 34,......., 66 .
Eq. 14 covers both domestic and imported goods. Substitution between imported goods
and domestic goods are obtained using the Armington specification :
Eg. Ait _ Ao (Pipdoi

2i+n,[ di+n,o Py
i=1,2,..., 33
where i, dj. ¢ are the base year’s shares obtained from the input-output matrix.
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The real government’s expenditure in total, CGR, is determined as :

33
Eq. 15 CGR, - >~ CGRy,
i=|
Total private consumption and the expenditure of consumption on composite
good ith,
Eq. 71 CPT, - - 1338.1+0.60(HI, - TDH, - CTG, - INCD, - CTW,)
(-1.5) (21.2)
+0.34 CPTy_
9.1)
R® =~ 1,00 DW. =255 N = 23
Eq. 32 CPR;* = (75, + Bit - CPT, )/ PA;

Here PAjt is the price level which is a weighted average of domestic and
imported goods. The 7j; and 8, are parameters of all commodities other than

petroleum products. Estimated from the SES (Socio Economic Survey). For simplicity,
Fit = Tio and S5 = Bjp for all ¢

For petroleum products, the Almost Ideal Demand System (AIDS) specifi-
cation will be applied in the estimation of 7j and ﬁit where substitution among
products are crucial for our mode. Given that purchaser price and import price of
petroleum product 15 exactly the same

Eq. 33 Pit = Pien, 1 = PA}
i=12,...,8
The AIDS gives the following equations:

r. +f8. - CPT 7.+ B. - CPT 8

Eq. 34 LS L - o Tio t + 3 G..log P
8 8 i=1 ij jt
=~ . . .
1 Ti « B - CPT jgl Tio ™ Bio ~ CPT,

where G]-j’s are coefficients 1o be estimated® according to the AIDS system and

.. > . . *
satisfy the add up condition, T Gij = o - The composite good consumplion CPRy,

i = 1,2,.,33 are further divided into domestic and imported goods.

CPR, CPR, P. .
1t 10 1+0,t 1
Eq- 35 —_— = (ﬁ— . - v
CPRi+n,t i+n,0 P;t
*
Eq. 36 CPRi[ = CPRit + CPRi ot

® See the estimation procedure in CUSRI, Economic Impact of Oil Price
Changes : Inception Report Vol. I, p. 63.
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. - CPR,
i+nt 1tn,t

¥*
Egq. 37 PAit'CPRit: Pit -CPR + P
2.2.2 Investment
Investment is divided into public investment (IGT), and private
investment (IPR). Public investment is exogeneously determined. This is then distributed

into various sectors by an allocation vector (iGR: 16)

Eq 16 Pit - IGRH = Ja]I . IGTI
Hit Hio (Pi+n.t) 7
where = .
“i+n,t Hi+n0 Pint
and
33
Eq. 19 ]GTR[ =X - lGRit

Tota! private investment (IPTR) is specified as a function of lagged output
change and current profit (IPR: 20). The total is then distributed to various sectors

by an allocation vector (IPR;;: 21}

- 13677 0,295 _
Eq. 20 [PTRt RS * o (GDPt GDPt—1)
0.575
* (36 (ODPR_, - GDPR )
1.15
- - /
(8.8) (OSC HIEPt. PlPVTt)
R? - 098 DW = 226 N = 22.
Eq. 21 }PRi[ = uit . IPTRt
i=1 2., 33
v
it 1Jio Pi+n.t 7
where ) iy iz
i+t i+n,o0 it
and IF’it = Pit . lPRit
33
Eq. 22 IPT[ = ifl IPit

2.2.3 Exports
As Thailand is a sma!l couniry, the small country assumption implies
that demand for Thai export by the rest of the world is demand determined in

general.
. . o 7
Eq. 24 ERit Eitfpxit ERio . GDPWit . (PWH/PX“) 1

i=1,2.331i-23 24
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Real export value at f.o.b. price of the ilh good (ERit) is a function of

world demand (GDPW“). relative prices (Pwix/PXil) and those cofficient Op 7 which

/
represent substitutability between world and Thai goods with respect to world income
and relative prices. Total export value of goods (EXG{) and services (EXSt) at current
prices are given by

28
Eq- 26 EXG = ¥ PX. . ER,
t 1 it it
PX. =P s (L-TXRY) / (1+TXR, )
33
Eq. 27 EXS = X PX. . ER,
t . it it
i=29
and the corresponding total exports at constant prices are:
28
Eq. 28 EXGRt =z ERit
i=1
33
Egq. 29 EXSR = 2 Er.
t . it
i=29

In this model, total income from tourism in real terms CFTRt is given

by the similar relationship as export demand functions.

PCFT
PWFt

Eq. 30 log (CFTRt)= 9.9 + 3.71 log (GDPWFt) - 0.65 log

R® =098 DW. - 1.11 N =21

Total spending of tourists is then disaggregated among different commodities using
constant shares:

Eq. CFRi[ = ki . CFTR[
2.2.4 Imports
Imports are treated as both intermediate inputs and final consumption.
Substitution due to relative price is allowed for in intermediate goods import by

allowing adjustment of the sectoral import coefficients using the Armington specifi-
cation (Equation 11)

Aijt Ajia Pi Vi
Eq. 11 A vy P
i+n,it i+n,jo i+n,t

where
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PMit - (1 + TMRit) (1+ TCH nt’ Psat + TMi ot Pss[)
Eq. 12 P =

i+n,t (1 + TMRio) (1+ rCi+n,o + TMHn,o)

Eg. 13 Pi+n,t B Pit
The value of import which are neither petrolum products, natural gas
nor crude oil is derived as a function of total production from the 1-O table. After
making allowances [or taxes on import, the import before taxes (i.e.. import at
c.i.f. price) is in turn determined. This is based on the assumption that import demand

for good ith is equal to its supply. (MR : 44).

2.3 Prices Determination

Prices are explicitly treated in this model. Producers’ prices (PQ) are
determined in the basic 1-O cost—plus relationship (PQ: 4) in general

. PQ.

n
Eq. 4 PQ. = Z P - Ay it i

it - ijt Wi Lyt TRy - PQj[ *R

1 i

However, as different price determination mechanisms operate in different
sectors, producer prices are accordingly determined differently. Purchaser and producers’
price and the corresponding adjustment mechanism are as follows:

2.3.1 Price of commodity at purchaser’s price determined by world price
(Pth) and export tax rate (TXRjt)’

Eq. 3 Pjt = ijt - {1+ TXRjo) [+ TXRJ.[)
j = 23, 26

This is the case of exportable crops (sector 23) and mineral products
(sector 26) where producer’s price is determined from the purchaser’s price by deducting
the transport cost and marketing margins

_ . 1 6
Eq. 5 PQj[ _ Pjt (1 +TCJ.0 + TMjo) TCj[ Poat - Tth Poat

Since PQ;, is also given in Eg. 4, the profit rate Rjt is a residual that
balances Egq. 4., and Eq. 5.
n
1
Eq. 7 Ry ) EQ—jt<PQJ" - izl Pie - Ajjt ~ Weo Lj = TRy - Pth)
2.3.2 Purchase price is fixed by Government regulations.

In this case purchase price is fixed,

Eq. !} Pjt = Pj[

j = I! 2»-: 13

® Sector 32 and 33 are transportation & communication and trade
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The producer’s price is in turn determined by the relation,
Eq 5 PQJI = Pjt (1= TC_]O + TNIJO) - TC_]t ' P32[ - TN’I]t - P
j=12,13
for Electricity (sector 12) and Hydro-Electricity (sector 13)

For petroleum products (sector 1-8) locluding natural gas, Crude oil, and
Condensate (sector 9-11), producer’s price, Pth is also fixed. In this case the ratio

38t

between transportation cost and marketing margin TCjE/Tth rermains constant.
Eq. 9 TCj[ . Pszt + Tth = Pjt - (1 +TCJ.0 + TMjo) - Pth
=1 2., IL

2.3.3 Purchase price determiped by producer’s price
In this case, producer’s price is firstly determined by production cost,

n
Egq. 8 PQJt i:l Pn AUI + W[ LJl + TRjL PQJ.[+ RJ[ E’QJt
jo= 14, 15,...,22, 24, 25, 27, 28,..., 33.
Purchase price is [inally determined as:
Eq. 3 P “Pth+TCjt-P32t+Tth-Pm
4 it | + TC. + TM,
Jo jo

2.4 Income determination.

2.4.1 Household Incomes
The 1I-O table provides data on wage and profit incomes, as primary
inputs into the production process. Total wage income is defined as the sum of wage
income from the rest of the world (WROW, exogeneous) and the sum of wage in

the value added arising from production (WAGE: 65}

n
7 " N . . .
Eq. 65 \?‘AGEt WROW[ 4 JEZ Wl Lj[ ORjt
Profit is computed from total operating surplus (TOS: 58)
33
Eq. 58 TOS - jzzl R, - PQ, - QR

From 1-O table, TOS, the operating surplus of companies (OSC: 59) and

depreciation (D: 61) are compacted.

6347 + 0984
Eq. 59 GSC, - s 6901y TOS,

R® = 0.99 DW. 076 N = 24

I
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26443 0.127
Eq. 61 D, T 53t eam 195

R* = 099 D.W. - 068 N - 24
Household in come from profit is derived from OSC (HIEP: 62)

20570 . 0.855
Eq. 62 HIEP, T @3yt oaate  SG

R* =099 - DW. = 1.00 N - 24
Total household income (HI) is obtained as the sum of wage and profit

income including transfers from government (CFG) and the rest of the world
Eq. 66 HIt = WAGEt + HIEP[ + CFGl + CFWt

Deductions are aiso made for direct taxes. (TDH: 68) and other transfers
to the government (CTG: 51), interest on consumer debt (INCD: 70) and transfer
to the rest of the world (CTW: 69) to arrive at disposable income of households.

_ -2.20 _ 0.358 0.74.6
Eq. 68 log (TDH) - <35 * (3.2) o8 (HI )+ (7.8) * 108 (TDH _ )
R = 0998 D.W. =224 N - 23
Eq. 52 CTG - ~343 00033 o,

(-2.00) © (39.4) "t
R®* =099 DW. =139 N =24

_-1965 _ 0.996 0.0039
Eq. 70 INCD, “-13) T 6n T INCD_, * e COFT

R® = 0996 DW. = 271 N - 23
490 _ 0.00051
Eq. 69 CTW, =) " asn
R® - 093 D.W. =224 N - 24

Eq. SHt = Hit - TDH[ - CTG[ - INCDt - CTWt - CPTt

(i1} Company Income
Company incomes are derived from operating surplus {(OSC), interest
on consumer and public debt {INCD, INPD) and net investment income from abroad
(NTI: 75) (TOC: 57)

3349

Eq. 75 NF]t = 09 * 0.79 NFIt + 012 th_l
R* - 098 D.W. =325 N =21

Eq. 57 Toct = osct + INCDt + INPDGI + NDII

From this, deductions are made for direct company taxation (TDC: 63)
and distribution to household (HIEP), to leave company savings (SC: 64)

_ ~241.2 _ 0.235 R _
Eq. 63 TDC, - ey * (i) (OSC, - HIEP - D)
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T 0.971
31.5) TPC_,
R® - 0989 D.W. 27 N = 23
Eq. 64 SCt = Toct - TDCL - HIEPt

3.4.2 Government Income

Government income (TOG: 50) is derived from taxes (TT: 45), income
from property and entreprencurship (IPEG), and transfers from domestic and foreign
sources (CTG: 51, CFWG: 32). IPEG is obtained from the I-O table as the
difference between total and companies’ operating surplus, (IPEG : 60) while the
transfers are estimated as a share of the total income of the household and the
government sector (CTG: 51, CFWG : 52)

Eq. 50 TOG, = TT; + IPEG, + CTG; + CFWGy
Eq. 45 TT; - TT+ TDC, + TDH,
Eq. 51 CTG, = - 543 - 0.0033 HJ

(-2.0) (939.4)
R* =099 DW. =139 N =24

Eq. 52 CFWG; ~ 298.9 + 0.0024 TOG;
(2.0) (9.6)
R =081 DW.-048 N = 24
Eq. 60 IPEG{ = TOSt - OSC[

Taxes revenue are the sum of all taxes collected (TT : 45). There are (1) indirect
taxes (TL: 46) derived from domestic indirect taxes (TID: 47), taxes on imports
(TIM : 48) and export taxes (TIX : 49) (2) direct taxes on companies derived from
retained profit less depreciation (TDC : 63) and direct tax on household (TDH : 68)

Eq. 46 T - TiD¢ + TIM; + TIX
33
Eq. 47 TID; = X TRji - PQj¢ - QRj¢
j-1
33
Eq. 48 TIM{ - ¥ TMRj; - Pijin ¢ + XRjin,
j=1
(1 +TMRJ[)(1 + TCj+n,l'pQ32t + TMJ-—-J‘J, t- PQSSI)
33
Eq. 49 TIX; - 2 ERji- TXRj; - Pj;
11
Eq. 53 $G; = TOG - INPDG, - CFG; - CTWG, - CGT;

2.5 The Energy Submodel
Since the model is intended for use in analysing the impact of changes in
oil prices, the energy subsector is designed to permit easy data entry and convenience
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in the interpretation of model output. The model also captures essential features of
the energy sector, namely the substitution between energy products in both final and
intermediate demand.

Substituting different types of petroleum products (i = 1, 2,.... 8), the AIDS
gives the following equation for substitution of different products :

Pit - Aikt Ajko
Eq. 10 3 ! ! = 3 + 2 GSjjk - log Piy
-1 j=1

where GSjji are to be estimated and satisfy the requirement

Y Gsijk = o for all j. and k.

i=1

2.5.1 Petroleum Finance

In our model, petroleum taxes serve to provide revenue for the

government; at the same time the government aims to stabilize petroleum prices
through the Oil Fund. The petroleum tax is an excise tax collected (ROE : 85) on
the volume of production and import, while the Oil Fund levy (ROF : 86) is a
surcharge on the excise tax collected.

Eq. 85 ROE;; = TOE;; - QLj;

Eq. 86 ROF;; - TOFj - QL

From the 1-O macro model solution, the value of total output to meet demand is
obtanied as XR. To obtain the guantity demanded, the value of output is divided by
the ex-—refinery price (QL : 84)

Eg. 84 QL;; = XR; / POXj,

2.6 The Equilibrium Condition : Macro-economic balance

As a general equilibrium model the balance between demand and supply is
achieved through prices adjustment as its main feature. Taking exogeneous prices first,
these in clude retail (POR) and ex-refinery prices (POX). Changes in these prices
will lead (o changes in the value of endogeneous variables in the model. The petroleum
pricing submodel is the mechanism by which prices of the petroleum sector enter the
model. The rest of other prices are effective through the demand equations corres-
ponding to the [-O table.

However, in the format of input-output analysis, quantity adjustment also
occurs in response to the final demand vector. The [inal demand is in turn deter-
mined partly through quantity adjustment,

Finally, the balance between supply and demand will be achieved. At
equilibrium, the model solves for these variables which are crucial for our analysis
listed at the begining of this paper. The model also sovives for those macro—cconomic
variable like value added and GDP through definitional refationships.

The detail of lists of equations, lists of variables and solution criterion are
shown in appendix 2 and 3 respectively.
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3, SIMULATION WITH ENERGY PRICE MODEL

31
3.1.1

Reference Forecast 1985-1995

Forecasting Assumptions :

The assumptions used in making the reference forecast are listed below:

i)
ii)

iii)
iv)
v}
vi)
vii)
viii)

ix)

World GDP (GDPW : 561-593) grows by 3% for all sectors
Government expenditures (CGT (663) and IGT (665)) grow by 2%
from 1985.

Crop output (DR 23-24) grow by 2%,

Electricity generation from hydroelectric energy remains constant at
4974.00 million baht annually,

No change in the import price of pztroleum products.

No change in the exchange rate after 17% devaluation in 1985,

No change in exrefinery prices from 1984, as wel as other tax
rates and retail prices (Table 3.1).

Domestic production of petroleum products is constrained by capacity
expansion plans.

No change in well-head prices for natural gas and condensate from
1985,

Table 3.1 Alternative Price Assumptions, BAHT/LITRE

Variable Name Ref. Alter. 1 Alter. 2
1301 POR 1 PMG 11.70 12.87 10.00
1302 POR 2 RMG 10.80 11.88 9.50
1303 POR 3 KEROSENE 6.12 6.73 6.45
[304 POR 4 H-DIESEL 6.70 7.37 9.25
1305 POR 5 L-DIESEL 6.50 7.15 9.00
1306 POR 6 F.0. 600 4.32 4.75 4,54
1307 POR 7 F.O. 1200 4.17 4.59 4.38
1308 POR 8 F.O. 1500 4.09 4.50 4.29
1309 POR 9 F.O. 2000 4.04 4.40 4.24
[310 POR 0 F.0. 2500 3.99 4.19 4.19
1311 POR 11 LPG LARGE 9.46 9.46 9.46
1312 POR 12 LPG SMALL 9.99 9.99 9.99
1313 POR 13 LPG AUTO 9.26 9.29 9.29
1314 POR 14 OTHER PP 1.13 1.13 1.13
1315 POR 15 JET FUEL 5.21 5.73 573

3.1.2 Reference Run Results

Results are shown in Table 3.2, for 1985, 1990 and 1995. A discussion
of the results follows :
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i) Output

Using gross domestic product at factor cost as measure of output, the
model shows output, (in 1982 prices) rising from [02] biilion baht in 1985, by
3.82% per annum for 1985-1990, and a slight decrease in the growth rate for
1990-1995.

il) Balance of Payments

Since the main component of the balance of payments is the balance of
trade, the discussion focuses on the results for exports and imports.

The model shows an improvement in the balance of trade from a
deficit of 41.7% billion baht in 1985 to a surplus of 8 hillion baht in 1990 and
20 billion baht in 1995, This results is occasioned by the assumption of steady
growth for export of agricultural products which is in fact likely to fluctuate a Jot
from year to year.

iti) Price Level

Forecast results show a stability in the selected price indicators-private
consumption price and the GDP deflator. The reason for this is the assumed stability
of world prices fed into the model run.

iv) Terms of Trade

The terms of trade results reflect the assumption of price stability used.
The import price index increases after 1985 following devaluation, but remains fairly
stable thereafter, Similarly, the export price index increases after the devaluation,
but remains stable up to 1995,

v) Income Distribution

Values of income variables show a steady growth, though at different
rates for the different income-receiving sectors. The fastest growth is shown for
total tax revenue, while incomes for the company and househole sectors grow more
slowly.

vi) Energy Secter Supply

On the basis of assumptions listed at the begining, model results show
a stable level of domestic supply of enmergy products after an increase during 1985-
1990. However, as the economy continues to expand, imporits of energy are required
to satisty the rising demand.

Forecasts in this sector depend, however, on assumptions regarding
domestic refinery capacity and level of natural gas production, as well as on substitu-
tions within the sector.

vii} Employment

Finally model forecasts of employment by sector are shown. To highlight
the trend in employment distribution, the share of agricultural employment falls steadily
from 65% of total employment to around 61% over the 1985-1995 period.
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Table 3.2 Macro-Economic Impacts of Alternative Petroleum Product Price Policies,
1985, 1990, 1995,

Variable Alternative 1985 1990 1995

1. OUTPUT

1104 GDPFR 1 1020905 1232797 1455959
2 1013147 1224011 1447625
3 1008973 1220121 1443864

1t02 GDPR 1 1125014 1322295 1567874
2 1116838 1313598 1557092
3 1174033 1311084 1554768

2. BALANCE OF PAYMENTS

673 EXG 1 212189 339247 432312
2 213310 340122 433335
3 213841 340678 433780

675 MG 1 252894 329465 410281
2 249592 325631 405509
3 249268 325350 405761

695 BT 1 -40705 9781 22030
2 ~-36282 14490 27826
3 -35426 15327 28018

3. PRICE LEVEL

1106 PGDP 1 1.15 1.17 1.169
2 1.157 1.177 1.176
3 1.158 1.179 1.177

1109 PCPT I 1.127 1.171 1.17
2 1.134 1.178 1.177
3 1.134 1.178 1.177

1114 PINT i L1111 1.192 1.19
2 1.121 1.202 1.201
3 [.129 1.21 1.208

4. TERMS OF TRADE

1115 PXG 1 1.16 1.267 1.25
2 1.162 1.27 1.253
3 1.163 1.271] 1.254

1118 PMG 1 1.035 1.187 1.186
2 1.035 1.188 1.186
3 1.035 1.188 1.186
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5. INCOME DISTRIBUTION

677 WAGE 1 707431 818488 960744
2 703120 813801 954875
3 700694 811356 952322

655 0SC 1 495652 653648 776927
2 492827 650307 772284
3 491154 648791 771121

647 TT 1 171399 238331 312670
2 178216 247096 323043
3 181419 250043 326009

6. EMPLOYMENT _

2583 AGRICULTURE 1 17583 19618 21783
2 17555 19584 21742
3 17525 19551 21707

2592 TOTAL 1 26981 30897 35434
2 26875 30782 35290
3 26809 30717 35221

3.2 Use of Mode! for Policy Formulation
3.2.1 Limitation of Model for Policy Analysis

The Energy Price Model is intended as an analytical too! to aid in the
analysis of alternative policy choices. For illustrative purposes, two alternative
petroleum product pricing policies were tested by the model to examime their impact
on the economy.

While we consider that the model fulfils the abovementioned purpose,
it is necessary to reiterate the limitations of the model’s capacity. These relate to
limitations inherent in the model and limitations imposed on the use of the model
in the process of policy formulation.

The user of the mode! should be aware of the following limitations:

1) 1t is based on historical data, whether in the 1-O component, or
the macro-final demand component, so the use of the mode! for forecasting depends
on the assumption that relationships embodied in the model will hold in the future.
However, in a period of rapid structural change, this assumption may not be tenable.

2) The modet requires data in the form of exogenieusly determined
variables to solve for the remaining endogenous variables. These data are subject to
uncertainty.
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3) The most signiticant limitation., from the standpoint of using the
model for policy analysis, is the lack of an explicity defined policy preference
function. As such it is a simulation model, and not an optimisation model. But
even if an optimisation model can be defined, as is the case with linear and other
types of programming models, it remains the case that the objective function, as
well as some of the constraints, may not be fully specified by the policy makers.

3.2.2 Additional Considerations for Policy Analysis

Before proceeding to discuss the simulation results and the recommen-
dations of this study, we shall make the following observations,

1) Policy objectives do not necessarily have to be consistent with each
other. For instance, efficiency of resource utilisation may imply a reduction in public
revenue, leaving more to be decided by resource allocation decisions within the
private sector. Also, efficiency in resource utalisation may lead to an undesirable
pattern of income distribution, by concentrating control over resources in the hands
of the already well-to-do who can put the resources to productive uses, rather than
distributing the resources to the poor, who are likely to use it for consumption
purposes. In this case, a choice has to be made among the various policy objectives
and decisions have 10 be made on the extent to which each objective is to be
fulfiiled.

2) The translation of policy objectives into targets and plans is subject
to a wide margin of discretion in the interpretation of the policy. To illustrate,
effictency of resource utilisation can be interpreted to mean achievement of full
employment for labour, on the ground that unemployed labour represents an ineficient
use of human resources. Aliernatively, it can be interpreted to mean the efficient
use of capital resources, such that the highest returns are obtained from capital
eventhough this may in turn lead to a high, and unacceptable, level of unemployment.

3) The solution to these problems, in the context of a policy amalyst
imploying an analytical too! such as the Energy Price Model, is 1o attempt, in so
far as it is possible to do so, to translate specific policy objectives into a set of
variables and their values. The advantage of doing so is that objectives become
explicitly and clearly defined, and allow for a ciear appreciation of the trade-offs
that are entailed in pursuing one policy objective over another. This procedure is
adopted here.

These limitations should lead to the conclusion that a model has a limited
though useful role in the process of policy analysis and policy formulation.

3.3 Policy Issues for Model Simulation
3.3.1 The Policy Problem

With reference to the energy policy issues outlined in part 2, we may
restate the policy problem as follows:-
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i) pricing of natural gas for alternative uses.

ii) pricing of oil products to achieve efficiency of resource utilisation,

public revenue and income distribution.

It is desired that recommendations be made for the pricing of individual
petroleum products “‘to minimise impact on the economy and the cost of living”.
Thus, concern with the cost of living is clearly perceived to be directly linked to
pricing of petroleum products, in addition to other impacts on the economy.

The simulations that follow have been carried out to illustrate the use
of the model for policy analysis, The issues under consideration are related to the
pricing of refined petroleum products only. The issue of natural gas pricing is not
considered in this paper.

3.3.2 Simutation of Alternative Petroleum Pricing Policies

Alsernative Petroleum Price Assumptions

Two alternative petroleum pricing strategies are investigated using the
model. These are shown in Table 4.1 as Alternatives 2 and 3. Each is described
briefly below.

Alternative 2: High Petroleum Product Prices.

Increases are stipulated for all petroleum products except LPG. The
increases are designed to reflect the upward pressure of devaluation on the dornestic
petroleurn prices in the absence of downward movement in petroleum import prices.
The increases are also designed to examine the impact on the goverament's fiscal
position, particularly the sensitivity of total tax revenue to changes in the petroleum
taxes. In this alternative, the order of relative prices of various petrolenm products
except LPG has been maintained.

Alternative 3: Change in Relative Prices of Petroleum Products.

For Alternative 3, changes in relative prices of petroleum products
except LPG are stipulated. Prices for premium and regular gasoline are reduced to
10.00 baht per litre, while diesel prices are raised to 9.25 baht per litre for high
speed diesel and 9.00 baht per litre for low speed diesel. Kerosene price is also
increased from the reference run level, but is lower than in Alternative 2. Fuel oil
prices are raised to encourage the use of natural gas instead.

3.4 Results of Simulation
3.4.1 Alternative 2: High Petroleum Products Prices

High prices of petroleum products have an adverse impact on output,
Real GDP falls from 1,123,014 million baht in the referece run to 1,116,838 million,
baht. Inflation also increase as a result; the GDP deflator increases from 1.15 in
the reference run to 1.157. The inflationary impact is felt in both the consuming
sector and the producing sector, as the consumption expenditure deflator incresases
from 1.127 to 1.134, and the intermediate product deflator rises from 1.11 to 1.21.
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The consequence of the fall in output can be seen in the balance of
trade. Export earnings increases from 212,189 miilion baht to 213,310 million baht,
as more of domestic production becomes available for export following a fall in
domestic demand. Import of goods declines for the same reason, so that the balance
of trade improves slightly through a reduction from the deficit of 40,705 million
baht to 36,282 million baht.

Despite the overall inflationary impact, the effect of the petroleum price
policy on the terms of trade is marginal. Export price index rises by 0.002 point,
while import prices remain the same.

For income distribution, the fall in GDP reduces the amount of wages
and operating surplus of companies by approximately 4,000 and 3,000 million baht
respectively, so that the impact in proportional terms is greater for companies than
for the wage earners. The government is the only beneficiary from the increase in
the petroleum prices as tax revenue increases despite the fall in the level of output.
Employment also falls as a result of the fall in output. Agricultural employment
declines from 17,583 1o 17,555, a fall of about 30,000 jobs. The decline in
employment is felt more strongly in the non-agricultural s¢ctors, as total employment
falls by nearty 10,000 jobs, or about 60,000 jobs in non-agriculture.

In sum, therefore, the increase in petroleum product prices has a defla-
tionary impact on the economy through depressing domestic incomes and demand,
while benefiting the public sector and the balance of trade.

The long term impact, up to 1990 and 1995, is broadly similar. The
level of cutput falls below the reference run level, while overall price levels increase.
Private sector incomes are depressed while tax revenue increases.

3.4.2 Alternative 3: Change in Relative Prices of Petroleum Products.

The main feature of alternative 3 is the increase in the price of diesel to
narrow the differential between gasoline and diesel prices.

The macro-economic impact of this alternative is even more deflationary
than an across—the-board price increase. For 1985 real GDP declines to 1,114,033
million baht. The overall price impact is marginally different from that of alternative
2, though the intermediate output sector is more strongly affected, as increases in
transport cosls increase overall production costs.

The deflationary impact on income is similar in direction to the impact
of alternative 2, but is bigger in magnitudes. Thus wage income falls to 700,694
miltion baht, and operating surpius falls to 491,154 million baht compared with
703,120 and 492,827 million baht under alternative 2. Total tax reévenue also increases
to 181,419 million baht, a rise from 178,216 million baht under alternative 2.

Employment also decreases further, by about 30,000 in agriculture, and
35,000 in non-agricuiture.

Finally, the pattern of impacts is maintained for 1990 and 1995,
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3.5 Petroleumn Product Consumption Under Various Alternatives
3.5.1 Reference Run

Under the assumptions adopted for the reference run, the model’s forecast
of the demand for petroleum products is given in Table 4.3, in terms of domestic
demand and demand for imports. Since Domestic production capacity is fixed by the
capacity of the refineries, (QL1-15 in the data input) the changes in total demand
will be met by changes in the quantity of imports.

The model resnlts show that for all the selected forecast years, there
will be net imports for gasoline, diesel, kerosene and jet fuel. However, for fuel
oil and LPG, there will be a surplus of domestic, supply over demand for 1985.
However by 1990, the surplus will have turned into a deficit, so that further
imports will be required. The surplus in 1985 is due to the use of natural gas for
electric power generation in place of fuel oil and the production LPG from domestic
natural gas. However, while demand grows over the period, domestic supply will
remain fixed at the fevel of planned capacily expansion.

3.5.2 Alternative 2: High Petroleum Product Prices.

Under the assumptions of Alternative 2, which lead to a Jower level of
ecopomic activity, indicated by a lower level of output, it may be expected that
demand for petroleum products will also decline. This can be seen from Table 4.3.
For instance, import of premium gasoline is 627 million litres, against 799 million
litres in the reference run. In the case of fuel oil and LPG, the amount of exports
is increased.

Over the forecasting period, the pattern of reduced import demand,
relative to the reference rup, is repeated. Given the same relation of product
prices, the relative volumes of petroleum product consumption remain unchanged.
Diesel continues to be most heavily demanded in terms of volume.

3.5.3 Alternative 3: Change in Relative Product Prices.

3.5.3.1 In Alternative 3, the price of gasoline is reduced while the price of
diesel is raised. This may be expected to lead to a relative slowdown in the growth
of diesel demand, while demand for gasoline is encouraged.

The model results conform to expectation. Demand for premium gasoline
increases relative to that of the reference run. However, the increase does not
extend to demand for regular gasoline probably owing to the smaller price differen-
tial between the two grades of gasoline. Demand for diesel declines relative to the
level forecast in the reference run. For other petroleum products, where substitution
with diesel is not at issue, demand falls as a result of the decline in the fevei of
economic activity induced by the higher price of diesel.
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Table 3.3 : Petroleum Product Consumption Under Alternative Price Assumptions,
1985, 1950 & 1995, Million Litres.

PRODUCT AFTER. 1985 1990 1995
DOM. IMP. DOM. IMP. DOM. IMP.
PMG 1 866 799 1047 953 1047 1525
2 366 627 1047 740 1047 1275
3 866 1143 1047 1375 1047 2020
RMG | 1298 397 1570 417 1570 1037
2 1298 350 1570 359 1570 966
3 1298 256 1570 245 1570 842
KEROSENE 1 331 456 489 582 489 806
2 351 403 489 509 489 716
3 351 421 489 535 489 748
DIESEL 1 3438 2465 4875 1923 4875 3195
2 3488 2368 4875 1810 4875 3056
3 3488 2270 4875 1675 4875 2918
FUEL OIL 1 2573 -1123 3162 301 3162 2511
2 2573 -1178 3162 238 3162 2427
3 2573 -1209 3162 203 3162 2395
LPG 1 1137 336 865 401 865 752
2 1137 -378 865 385 865 732
3 1137 -386 865 374 865 721
JET FUEL 1 1024 402 1425 178 1425 410
2 1024 379 1425 150 1425 376
3 1024 354 1425 113 1425 340

3.6 Policy Implications of Simulation Results
3.6.1 Increasing Petroleum Product Prices.
The effect of raising petroleum product prices is to

1) reduce level of output and employment
2) improve the balance of trade

3) increase inflation

4) increase government tax revenue

These are measured against the alternative of keeping petroleum product
prices at the level of 1984, and under the assumptions outlined at the beginning of
this part.

Under the prevailing circumstances, with government concern centering on
achieving a sustainable level of the rate of exchange after the recent devaluation
and to maintain the fiscal deflicit at a manageable level, it is probably preferable
to sacrifice some growth of GDP for these objectives. Real GDP will have been
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reduced by approximately 150 baht per person in 1985 (assuming 55 million popu-
lation), and foregone employment of 106,000 jobs, or 4.0 per cent of the total
employment forecast in the reference run. Adding a concern to improve the balance
of payments, the reduction in the balance of trade deficit will amount to 4,423 billion

baht in 1985, or 10% improvement on the deficit forecast in the reference run.
These can be considered valuable gains to set against the loss in output.

3.6.2 Changing Petroleum Product Price Differentials.

The effect of changing the petroleum product price differentials, as expressed
in alternative 3, is, relative to alternative 2, to

i) reduce the level of output and employment
ii) improve the balance of trade

ili} increase inflation

iv) increase government tax revenue

The main question is whether to raise the price of diesel, since it is
considered impractical to consider lowering the price of gasoline due to the adverse
impact on the government’s tax revenue. We shall consider this issue in terms of
whether the increase in relative diesel price can be justified, in the light of results
obtained from alternative 2

The increase in relaiive diesel price would reduce—output from alternative
2 level by 41,721 billion baht, equivalent to a further reduction in per capita income
of 75 baht for 1985. In return, the gain in the balance of trade will be 856 million
baht. No change is predicted for the consumer price, index. though the intermediate

goods price index will increase by 0.7%. The tax revenue will increase by 3,203
million baht, or [.8% over the alternative 2 resuit.

3.6.3 Policy Recommendations

From the above discussion it should be seen that an across—the-board
increase in peatroleum product prices and an increase plus a change in relative prices
produce both favourable impacts on the balance of trade and the tax revenue position,
with marginal impact on output, inflation and incomes. However, Alternative 3 gives
a more favourable outcome in terms of the balance of trade and the total tax
revenue position. Thus it is recommended that alternative 3 be adopted, namely :

i) retail price for premium gasoline be set at [0 baht/litre.

ii) retail price for regular gasoline be set at 9.50 baht/litre.

ii) retail prices for diesel be increased to 9.25 baht/litre for high speed
diesel and 9.00 baht/iitre for low speed diesel

iv) prices of LPG be kept at the level of 1984,

v) price of kerosene by raised to 6.45 baht/litre.

vi) price of fuel oil be raised by 0.20 baht/litre for each type of fuel oil.
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3.7 Simulation Results and Recent Trends in World Petroleum Product Prices.
3.7.1 Recent Trends in Petroleum Product Prices
Since the beginning of 1985, the world market for petroleum products has
witnessed a downward trend in prices, both of crude oil and refined products, as
OPEC suppliers continue to exceed production quotas and refineries reduce prices to
maintain, Some degree of capacity utilisation. These trends have a direct impact
on Thailand in three respects.

3.7.2 Directions of Impact

The first level of impact concerns the fall in the price of crude oil. 1f
import of crude oil is obtained at lower prices, an immediate gain is achieved in the
balance of trade, which will in turn allow a greater volume of other imports. This
should benefit the economy directly by allowing a higher level of economic activity
at the same level of import and indirectly by lowering the cost of production of
industries, if the reduction in crude prices is passed to consumers in the form of
lower retail prices.

The second level of impact relates to the domestic petroleum indusiry.
Ex-refinery prices are calculated on the basis of foreign prices, in practice Singporean
refinery prices. The higher the foreign price, the higher will be the exrefinery prices
which in turn means the greater the profit for the refinery, as long as the price so
determined is above the refinery’s cost of production. However, if following a fall
in foreign prices, the calculated ex-refinery prices fall to below the refinery’s costs
of production, the refinery will not be able to operate profitably. From a broad
economic perspective, it may be argued that domestic refineries should then cease to
operate and the country switch to importing its demand for petroleum products. To
accept this logic would however be short—sighted as the cost of shutting down the
refineries would out-weigh the saving in the change to foreign sources, not to
mention the cost of greater dependence on imports. Thus it should be an objective
of policy to maintain the refineries in operation, even if they may have to be
subsidised for doing so. The retail prices should be set so that the consumer may
enjoy the benefit of lower prices, whilc at the same time having the benefit of a
secure source of petroleum from the domestic supply capacity.

The final aspect of the petroleum pricing issue concerns the status of the
public sector’s tax revenue. As shown in the simulation results, the government
benefits from maintaining a high retail price for petroleum products, at the expense
of the private sector and the overall country. Lowering the ex-refinery prices and
keeping the retail prices constant would have the same fiscal effect, since the difference
will accrue to the government in the form of taxes and oil fund levy. The advan-
tages of keeping a large margin between retail price and ex—refinery prices are, in
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addition, that overall level of demand is constrained, so that import demand is kept
low, until refineries cease production and turn to imports to satisfy the demand for
refined products.

3.7.3 Issues for Further Study

Taking the above consideration into account, we propose a number of
policy alternatives for further investigation.

i) Examination of changes in ex-refinery prices and retail prices to
achieve the objectives of macro-economic growth and stability, and public sector
revenue position.

ii) Examination of the rate of utilisation of domestic petroleum resources
both oil and gas to take advantage of the current low prices for petroleum products
in the world market.
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APPENDIX 1
Sectoral Classification of the Model

Sector

Commodities and Correspondence with Code

No. Sector in Basic Input—Output Table
1 Gasoline~Premium Gasoline—Premium 093A
2 Gasoline-Regular Gasoline-Reguiar 093B
3 Diesel H-Diesel 093F, L-Diesel 093G
4 LPG LPG 093D
5 Fuel Qil Fuel Oil 093H
) Kerosene Kerosene 093E
7 Jet Fuel Jet Fuel 093C
8 Other Petroleum Products  Other Products 0931, 094
9 Natural Gas Natura]l Gas (condensated) 136
10 Crude Oil Crude Petroleum 031A
11 Condensate Natural Gas 031B
12 Electricity Electricity—Fuel Oil 135B, Natural gas 135C
Nuclear 135D, Lignite 135E, Solar 135F,
Others 135G
13 Electricity-Hydro Electricity-Hydro 135A
14 Chargoal Charcoal 026A
15 Fuel Wood Fuel Wood 026B
16 Coal Coal 030A
17 Lignite Lignite 030B
18 Bagasse Bagasses 055B
19 Saw Mill Waste Saw Mill Waste 078B
20 Nuclear Nuclear Power 180B
21 Solar Solar Energy 180C
22 Other Energy Energy Unclassified 180D
23 Exportable Crops Paddy 001, Rice Milling 049, Maize 002,
Other, Cereals D03 Cassava 004, Sugar Cane
009, Kenaf & Jute 012, Tapioca Milling 050,
Grinding of Maize 051, Flour and Other Grain
Milling 052, Sugar 055A, Rubber 016, Rubber
Sheet & Block Rubber 095
24 Other Crops Other Root Crops 005, Beans & Nuts 006;

Vegetables 007, Fruits 008, Coconut 010, il
Palm 011, Other Crops for Textiles & Matting
013, Tobacco 014, Coffee & Tea 015, Other
Agriculture Products 017, Tobacco Processing
065, Tobacco Products 066
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Sector
No.

Sector

Commodities and Correspondence with Code
in Basic Input-Output Table

25

26

27

28

Other Agriculture

Mining & Quarrying

Food Processing

Other Manufacturing
Industry

Cattle & Buffalo 018, Swine 019, Other
Livestock 020, Poultry 02} Poultry Products
022, Silkworms 023, Agricultural Services 024,
Logging 025, Other Forest Products 027, Ocean
& Coastal Fishing 028, Inland Fishing 029

Iron Ore 032, Tin Ore 033, Tungsten Ore
034, Other Non-Ferrous Metal Ore 035,
Flouritc 036, Chemical Fertlizer 037, Salt
038, Lime 039, Stone Quarrying 040, Other
Mining & Quarrying 041, Non Ferrous Metal
107

Slaughtering 042, Canning & Preservation of
Meat 043 Dairy Products 044, Canning &
Preservation of Vegetables 045, Canning &
Preservation of Fish & Other Sea Foods 046,
Coconut & Palm Oil 047, Animal Qil, Animal
Fat, Vegetable Qil & By-Products 048, Bakery
Products 053, Noodles & Similar Products 054,
Confectionary 056, Jce 057, Monosodium Glu-
tamate 058, Coffee & Tea 039, Other Food
Products 060, Animal Feed 061, Distilling &
Spitrits Blending 062, Breweries 063, Soft
Drinks & Carbonated Water 064

Fertilizers & Pesticides 085, Spinning 067,
Weaving 068, Textile Bleaching & Finishing
069, Made up Textile Goods 070, Knitting 071,
Wearing Apparel 072, Carpets & Rugs 073,
Jute Mili Products 074, Tanneries & Leather
Finishing 075, Leather Products 076, Footwear,
Except of Rubber 077, Sawmills 078A, Wood
Furniture & Fixtures 080, Pulp, Paper & Paper-
Board 081, Paper and Paper-Board Products
082, Printing & Publishing 083, Basic Industrial
Chemical 084, Synthetic Resins, Plastics &
Artificial Fiber Malerial, Excluding Glass 086,
Paints, Varnishes & Laquers 087, Drugs &
Medicines 088, Soap and Cleaning Preparations
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Sector
No.

Sector

Commodities and Correspondence with Code
in Basic Input-Output Table

29

30

Construction

Market Services

089, Cosmetics 090, Maiches 091, Other
Chemical Products 092, Tires & Tubes 097,
Plastic Ware 098, Ceramics & Earthware
099, Glass & Glass Products 100, Structural
Clay Products 10], Cement Products 103,
Other Non-Metallic Products 104, Scientific
Equipment 129, Photographic & Optical Goods
130, Watches & Clocks 131, Jewelry & Related
Articles 132, Recreational & Athletic Equip-
ment 133, Other Manufactures Goods 134
Iron & Steel 105, Secondary Steel Products
106, Cutlery & Hand Tools 108, Metal Furni-
tures & Fixtures 109, Structural Metal Products
[10, Other Fabricated Metal Products 111,
Engines & Turbines 112, Agricultural Machi-
nery 113, Wood & Metal Working Machines
114, Special Industrial Machinery 115, Office
& Household Machinery & Appliance 116,

Electrical Industrial Machinery & Appliances
117, Radio Television & Communication

Equipment and Apparatus 118, Household
Electrical Appliances 119, Insulated Wire &
Cable 120, Electric Accumulators & Batteries
121, Other Electrical Aparatus & Supplies 122,
Ship Building & Repairing 123, Railroad
Equipment 124, Motor Vehicles 125, Motor-
cycles & Bicycles 126, Repair of Vehicles 127,
Aircraft 128

Residential Building & Construction 138, Non-
Residential Building & Construction 139, Public
Works for Agriculture & Forestry 140, Non-

Agricultural Public Works 141, Construction
& Communication Facilities 143, Other Con-

struction 144

Restaurants & Drinking Places 147, Hotels &
Places of Lodging 148, Banking Services 160,
Life Insurance Services 161, Other Insurance
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Commeoditics and Correspondence with Code
in Basic Input-Output Table

Sector

No. Sector

31 Non Market Services

32 Transport & Communication
33 Trade

Services 162, Rcal FEstale 163, Business
Services 164, Motion Picture Production 172,
Movie Theaters 173, Radio, Television and
Related Services 174, Amusement and Recrea-
tion 176, Repairs Not Elscwhere Classified
177, Personal Services 178, Other Services
Not Elsewhere Classified 179

Public Administration 165, Sanitary & Similar
Services 166 Education 167, Rescarch 168,
Hospitals 169, Business & Labor Associations
170, Other Community Scrvices 171, Water
& Supply 137

Railway 149, Road Passenger Transport 150,
Road Freight Transport Services 152, Ocean
Transport 153, Coastal & Inland Water Tran-
sport 154 Water Transport Services 155, Air
Transport 156, Other Services 157, Storage
& Warehousing 158, Post & Telccommunica-
tions 159

Wholcsale Trade 145, Retail Trade 146

The general equitibrium model has 8 types of petroleun products which
are further disaggregated in the petroleum pricing sub-model as follows:

1L
12.
13.
14.
15.

—
Yook

Gasoline-premium
(Gasoline-regalar
Kerosene
H-Diesel
L-Diesetl

Fuel oil 600
Fuel oil 1200
Fuel oil 1500
Fuel oil 2000
Fuel oil 2500
LPG-large
LPG-small
LPG-auto
Other products
Jet fuel
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EQUATION 85 ROE, =  TOE, .QL;, R R 36
EQUATION 86 ROF,, =  TOF; .QL;. R G 36
EQUATION 87 ROT, =  ROE, + ROF,, R 36
EQUATION 88 CPIR,, =  CPR; + CPR, . is=1,mmm-m- 33,
EQUATION 89 CPBR,, =  CGR;, + CGR., . USRS J— 33,
EQUATION 90 IPVP, =  IPR,, + IPR. . is 1,mmmea- 33,
EQUATION 91 IPBR,, =  IGR,. + IGR, . G P 33,
EQUATION 92 CFOR;, =  CFR;, + CFR. .. RN P 33,
EQUATION 93 CPI,, = CPR, .P, + CPR, . .P. . L QP — 33,
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APPENDIX 2.2

Alphabetical List of Variables

Variable Number Description of Variable

Aij (i, j) th element of Input-Output Table

BT 695 trade balance

CA 696 current account balance

CFG 681 current transfer from government to household

CFOi 2101-2133 consumption of foreigners of good i

CFORIi 2101-2133 consumption of foreigners of good i {(real)

CFT 1108 total consumption of foreigners

CFTR 1107 total consumption of foreigners (real)

CFwW 680 current iransfer from abroad to households

CFWG 649 current transfer from abroad to government

CGi public consumption of good i

CGRi 821-886  public consumption of good i (real)

CGT 663 total public consumption

CGTR 664 total public consumption (reat)

CPBi 1781-1813 public consumption of good i

CPBRi 1741-1773 public consumption of good i (real}

CPIi 1661-1693 private consumption of good i

CPIRi 1621-1653 private consumption of good i (real)

CPi private consumplion of good i

CPRi 361-426  private consumption of good i (real)

CPT 671 total private consumption

CPTR 672 total private consumpiion (real)

CPR"i private consumption of composite good i
(domestic + import) (real)

CTG 653 current transfer to government

CTwW 685 current transfer from households to the rest of the world

CTWG 648 current transfer from government to the rest of the world

D 657 depreciation

Ei export of good i

EMPi 2581-2592 employment 1n sector i, thousand persons

ERi 901-9333 export of good i (real)

EXCH 1130 exchange rate index, 1982=1

EXG 673 total export of goods

EXGR 674 total export of goods (real)

EXi 2461-2493 export of good i
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APPENDIX 2.2 (Continued)

Variable  Number Description of Variable

EXRi 2421--2453 export of good i (real)

EXS 689 total export of services

EXSR 690 total export of services {rcal)

EXT 1123 total exports

EXTR 1124 total exports (real)

GDP 1101 GDP at market prices

GDPR 1102 GDP at market prices (real)

GDPRk i121-1122 GDP at market prices (real} lagged k years
GDPF 1103 GDP at (actor cost

GDPFR 1104 GDP at factor cost (real)

GDPWi  561-593 world GDP index for commodity i
GDPWF 1127 world GDP index for turism

GNP 1105 GNP at current market prices

HI 682 household income

HIEP 679 household income from property and entreprencurship
1Gi public investment demand for good i

IGRi 281-346  public investment demand for good i (real)
IGT 665 total public investment

IGTR 666 total public investment (real)

INCD 683 interest on consumers’ debt

INi 2341-2373 intermediate demand for good i

INRi 2301-2333 intermediate demand f{or good i (real)
INTDT total intermediate demand

INTDTR 662 total intermediate demand (real)

IPi private investment demand for good i

IPBI 2021-2053 public investment demand for good i

IPBRI 1981-2013 public investment demand for good i (real)
IPEG 651 government income from property and entreprencurship
PPRi 441-506  privale investment demand for good i {real)
IPT 667 total private investment

IPTR 668 total private investment (real)

1IPVi 1900-1933 privale investment in good i

IPVRi 1861-1893 private investment in good i (real)

IR 1129

IT 669 total investment

ITR 670 total investment (real)

Li labour share of sector i

Mi 2541-2573 import ¢.if. of good i

MRi 2501-2533 import ¢.i.f. of good i (real)
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Variable Number Description of Variable

MG 675 total import of goods

MGR 676 total import of goods (real)

MS 691 total import of services

MSR 692 total import of services (real)

MT 1125 total imports

MTR 1126 total imports (real)

NFI 693 net investment income from abroad

NFw 694 net factor income from the rest of the world
OsC 655 operating surplus of companies

Pi 1-33 purchaser’s price for good i

PAj price of composite good i (domestic +import)
PCFi 2181-2213 price deflator for tourist expenditure on good i
PCFT 1113 price deflator for tourist expenditure

PCGT 1110 price deflator for government consumption
PCPi 1701-1733 price deflator for private consumption of good i
PCRP purchaser’s price of crude oil

PCRW well-head price of crude oil

PCSP purchaser’s price of condensate

PCSW well-head price of condensate

PGDP 1106 GDP deflator

PINi 2381-2413 price deflator for intermediate demand of good i
PINT 1114 price deflator for total intermediate demand
PIPBi 2061-2093 price deflator for public {nvestment for good i
PIPBT 1112 price deflator for public investment

PIPVi 1941-1973 price deflator for private investment for good i
PIPVT 111 price deflator for private investment

PMi 981-1013 import price (c.i.f.) of good i

PMG 1118 price index for imported goods

PMS 1119 price index for imported services

PMT 1120 price index for total imports

PNGP purchaser’s price of natural pas

PNGW well-head price of natural gas

PORI 1301-1318 retail price of petroleum product i

POXi 1141-1176 ex-refinery price of product i

PQi 741-773 producer’s price of good i

PVAj 1581-1631 price deflator for sector i

PWij 601-633 world price for good i

PWF 1128 world price of tourism
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Variable Number Description of Variable

PXi 781-813 export price of good i

PXG 1115 price index for export of goods

PXS 1116 price index of export of services

PXT 1117 price index of total exports

QCR domestic production of crude oil

QCS domestic production of condensate

QLi 1321-1338 domestic production of petroleum product i, i=1,....18
QLi+18 1339-1356 import of petroleum product i, i=1,....18
QRi 701-740 production of good i at producer’s prices
QTR 700 total production at producer’s prices (real)
Ri 81-113 profit rate of sector i (real)

ROEi 1401-1436 excise tax revenue from petroleum product i
ROFi 1361-1396 oil fund revenue from petroleum product i
ROTi 1441-1474 total tax revenue from petroleum product i
s 660 total gross savings

SC 659 corporations savings

SH 686 households’s savings

Ti 121-153 indirect tax rate on domestic good i (current price)
TG transport cost on good i (real)

TDC 658 corporate income tax

TDH 684 personal income tax

TI 646 total indirect tax

TID 641 total indirect tax on domestic goods

TIDO 642 total indirect tax on domestic oil products
TiM 643 total import taxes

TIMO 644 total import taxes on petroleum products
TIX 645 export tax

T™i trade margin on good i (real)

TMOi 1221-1256 marketing margin on petroleum product i
TMRI 941-973 rate of import duty on good i

TOC 636 total income of companies

TOEi 1181-1220 excise tax rate on petroleum product i
TOFi 1261-1296 oil-fund levy on petroleum product i
TOG 650 total government income

TOS total operating surplus of companies

TRi 611-193  indirect tax rate on domestic good i (real)

TRAN 697 net transfer from abroad
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Variable Number Description of Variable
TREND 688 time trend, 1982 =1

TT 647 total taxes

TXRi 521-553  export tax rate on good i

VAj 1541-1573 value added of sector i

VARi 1501-153 value added of sector i (real)
W 687 wage rate index, 1982 =1
WAGE 678 total wage income

WROW net wage income from abroad
Xi 2221-2253 total supply of good i

XRi 201-266 total supply of good i (real)
XT total supply

XTR 698 total supply (real)

XTMi total supply of imported good 1
XTMRi 699 total supply of imported good i {real)
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Short-Terms Economic Forcasting :
A Case of Thailand

Kitti Limskul

1. Introduction

This paper plans to identify indicators of business cycles in the Thai economy.
Before 1970°s the economy had not vet fully industrialized as agriculture was still
the main and leading industry. However, since the end of 1970’s the manufacturing
sector played more important role in terms of real GDP. As the Thai economy grows
more and more towards industrialization the role of short—term adjustment of expec-
tations among business enterprises become indispensable. It is our task to show that
there is business cycles in the Thai economy. And if it is possible to depict those
indicators of leading, coincident, and lagging which are specific to the Thai economy,
it may be helpful, for the short—term economic prediction.

The second section explains the general economic situation in Thailand
during 1984-1985. In addition we aiso gather some indicators to determine pattern
of economic growth. In this section, we also report the tentative reference date after
constructing the Historical Diffusion Index. (HDI). The third part of the paper we
try to construct the Diffusion Index through sets of tentative coincident indicators.
In this section we utilize a “Time Series Model” for the sake of forcasting sets of
coincident indicators. The fourth section, we report the business condition conducted
through survey of representative firms. The consistency between the “Business
Survey Index” and the “Diffusion Index” will be mentioned. Furthermore, we also
present alternative of predicting economic condition in 1986 by our model. The last
section will be discussion of the result and conclusion.

Table 1 GDP’s Growth Rate at Constant Price (%)
1980-1983 1984 1985 (est.)
GDPp 5.5 6.2 4.0
Growth Rate of GDP Implicit Deflator
Primary Industry

- Agriculture 5.3 -10.3 -8.0

Non-Primary Industry

- Manufacturing 6.7 4.7 1.9

- Construction 10.3 0.9 2.3
Overall industry 7.8 1.0 1.4

Source : NESDB
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2. The General Economic Condition and the Tentative Reference Date.

2.1. The General Economic Condition 1984-1985.

The Thai economic which had been growing in terms of real GDP during
19801983 shows a rather lower level of growth in 1984, and 1983. From table 1
the GDP’s growth rate in 1985 is 4.0 percent (estimated) compared with 6.2 and
5.5 percent in 1984 and during 1980-1983 respectively. This low level of economic
expansion is however within a normal norm among non-oil exporting countries, the
GDP’s growth rate of which is around 3.6-4.7.* The main cause of the contraction
of the economic activities may be due to prices; the returns to producers, are too
low. Especially, the general price level of the agricultural sector shows an uneven
declining of 8.0 percent in 1985. This is caused by low level of export prices of
main cash crops especially rice. It is a well known fact that the purchasing power
of the agricultural sector is the main engine which stirs the non-agricultural sector
and the total economic activities. This low prices situation may be the main reason
for economic contraction.

Moreover, on the expenditure side, the investment of both private and public
sector in Table 2 indicates that the private sector’s investment growth rate increases
by 0.3 percent while the public sector’s investment decreases by 8.0 percent. This
implies the public policy towards growth through fiscal activities is not active at all.

Table 2: Private and Public Investment
Unit : Million Baht
1980 1981 1982 1983 1984 1985

1. Gov. Expenditure

Consumption 82,026 75,731 110,876 120,665 129,906 140,501

Investment 62,256 68,600 66,483 72,924 81,826 85,102
2. Investment

{at current price)

— Public 62,256 68,600 66,483 72,924 81,826 85,102

— Private 114,843 120,467 113,415 133,068 147,264 142,927
3, Invesiment

{(at constant price)

(growth rate) (3.2) (1.6) (-10.8) (10.7) (7.4) (-5.2)
— Public 47,729 47,706 42,395 43,837 50,719  46.645
(growth rate) (-3.4) (-.05) (-11.1)  (12.8) 6.0 (-8.0)
- Private 23,703 24,850 22,337 23,812 26,218 26,305
(growth rate) (19.7) (4.8) (-10.1) (6.6) (10.1) (0.3)
4, Foreign Invest.
in Thailand 3.816 6,363 4,339 8,008 8,507
(at constant price)
(growth rate) (66.7) (-31.8)  (84.6) (6.2)
Note : Figures in parenthesis are growth rates (%)

Source : NESDR
* World Bank, Short Terms Economic Outlook, July 1985.
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2.1.1 Type of Growth Pattern in Thailand.

One way to identify the tentative reference dates in our study is to
understand about pattern of growth process in Thailand. Study by L. Vanida clearly
indicates the growth pattern as follows :

The Thai economy dipped toward recession and/or deflationery growth
after 1980. This cyclical down swing may be dued to the second oil crisis and the
world economic condition as well as the government policy to remedy the external
balance by tight monetary control and inactive fiscal activities.

This finding are crucial and may be applicable to our study to some
extent in specifying the tentative reference dates apart from G.D.P. growth rate.

Table 3 : Economic Growth Pattern of Thailand (1972-1985)

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Measured with

Gr. of GNP S IG 1G S 1G DG R R DG S
Measured with

Gr. of GDP S S IG S IG DG R R DG S
Banking and

Financial sector R 1G IG IG S DG R R R ]
Transportation S DG S S DG S DG ) DG S
Construction R 1G S S IG R R DG DG 8
Agriculture S S DG S 1G DG R IG DG S
Manufacturing R i 1IG IG S DG R S S DG
Trade S IG DG R S DG R R 5 DG
Note 1G = Inflationary Growth

DG = Deflationary Growth
S = Stagflation
R = Recession

Source : Vanida Lavantaksin, Analysis of Economic situation in Thailand Through
The National Income Account. An unplished paper, for internal used.
(in Thai) National Accounts Division, NESDB, Thailand, 1986.

2.2 The Tentative Reference Dates.

In order to construct the Current Diffusion Index (CDIL) we apply the
historical data to observe the tentative reference dates in terms of a Historical Dif-
fusion Index (HDI). The graphs of the HDI are plotted by means of specifying
peak {P) and through (T) of the final trend cycle, and final seasonally adjusted
series obtaining from the X-11 procedure.
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2.2.1 The Tentative Reference Dates Obtaining from the Final Trend Cycle.

Time series data of productions of important manufacturing output
shown in Table 4 are plotted. The HDI of “group 1, 2, 3” and “group 1+2+3" are
shown in Figures 2, 3, 4 and 5 repectively. The tentative reference dates are shown
in Table 4. We see that the tentative reference dates are not so much compatible
with the GDP’s growth rate (see Table 5 and Figure 2, 3, 4, 5). This may be
explained that in Thailand the non-agricultural sector’s productions are not able to
reflect the real business conditions. We are obliged to look for another series which
have an immediate effect on the economy, This may be the productions of cash
crops of the agricultural sector, which we will explore in the next section.

22,2 The Tentative Reference Dates Obtaining from the Final Seasonally
Adjusted Series.

As we have mentioned earlier that the production levels of agricultural
cash crops are subjected to plantation cycles, This implies there may not be production
activities during particular time span, We therefore use their farm prices as their
dual variables, since we believe that there exist a non-negative price for any pro-
duction plan.
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Table 4 Time Series Data (Final Trend Cycle) Used in Constructing HDIL

Group 1 : - Production of detergent
— Production of Petroleum
- Production of commercial vehicle
- Electricity consume by large users
- Production of beer
- Sale of Department store

Group 2 : — Production of gunny bag
- Production of tungsten
— Production of tinplate
- Production of gypsum
- Production of fluorite
- Production of motorcycle

Group 3 : - Production of lignite
— Production of cement
- Production of iron
~ Production of galvanize
- Production of cigarette
- Trade index of import volume

Group 4 : — “group 1 +2+ 3"
Note : Data are grouped according to their pattern of change.

Source of Data : Data tape compiled by IDE from various sources and updated by
NESDB and CUSRI

IDE = Institute of Developing Economies
NESDB - National Economic and Social Development Board
CUSRI = Chulalongkorn University Social Research Institute
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Table 5 Tentative Reference Dates Shown by Dates of Contracting period of some

Series,
Group sh Tentative Reference Dqtes _
own by Dates of Contracting Period)
Peak Trough
Group 1 1973 {10) 1974 (4)
1980 (5) 1981 (2)
Group 2 1974 (7) 1975 (11)
1981 (5) 1983 (6)
Group 3 1981 (2) 1982 (6)
Group 4: “group 1+2+3” 1974 (1) 1975 (9)
1981 (5) 1983 (2)
GDP’s growth rate 1973 1974
{annual) 1976 1977
1978 1982
1984 -

Note : Figures in { )} indicate month of the year;
Source : From Figures 2, 3, 4 and 5

We also combine prices of main agriculturai cash crops namely paddy,
maize, cassava, sugar cane, and rubber with other components of time series data,
for instance export price, detergent production and other non-agricultural main
productions. The details are shown in Table 6.

The seasonally adjusted series obtaining from the X-1I procedure also
provide us with ‘turning point’ of peaks (P) and troughs (T). Accordingly, we construct
the table of change. Finally, we obtain the tentative reference dates as shown by
dates of contracting periods in Figure 6, 7 and 8. The summary of the dates is
shown in Table 6.

Here also the reference dates do not fit so well with the GDP’s growth
rate. 1t should be noted that the dates for group 5 are quile consistent with those
from group 7. Moreover, the later half of the HDI of both group 5 and 7 indicates
that the economy contracts during 1981 (5)-1983 (2), and 1981 (2)-1982 (7) respec-
tively. This is consistent with the GDP’s growth rate which indicates that the economy
shrinks during 1978-1982.

Bearing these limitations in mind, we select the group 5 and/or group 7
for our information of tentative reference dates.
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Table 6 Time Series Data (Final Seasonally Adjusted) Used in Constructing HDI.

Group 5 : - Farm price of paddy
-~ Farm price of cassava
- Farm price of maize
- Farm price of suger cane
~ Farm price of rubber
— Export price index
- Production of car
— Production of petroleum
- Production of detcrgent
Group 6 : — Production of gunny bag
~ Production of motor cycle
~ Production of cement
- Production of beer
- Production of lignite
- Production of galvanize
— Production of gypsum
- Production of iron
~ Production of tungsten

Group 7 : - “Group 5+6”
Source - Figure 6, 7 and 8

Table 7 Tentative Reference Dates Shown by Dates of Coniracting Period.
Tentative Reference Dates

Group (Shown by Dates of Contracting Period)
Peaks Troughs
Group 5 1975 (4) 1975 (12)
1981 (1) 1982 (4)
1984 (1) 1984 (11)
Group 6 1974 (10) 1975 (7)
1978 (4) 1980 (4)
1982 (6) 1983 (5)
1985 (2) -
Group 7 : “‘group 5+ 6" 1974 (11) 1975 (12)
1981 (2) 1982 (7)
1985 (1) -
GDP’s growth rate 1973 1974
(annuat) 1976 1977
1978 1982
1984 -
Note : Figures in { } represent month of the year.

Source : From Figure 6,7 and 8
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Table 8 Seiected Coincidence Indicators.

Series

Group A :

Group B :

Farm price of sugar cane

Farm price of paddy

Farm price of cassava
Farm price of maize

Farm price of rubber

Export price index

Production
Production
Production

Production
Production
Production
Production
Production
Production
Production
Production
Production

of car
of petroleum
of detergent

of gunny bag
of motorcycle
of cement

of gypsum

of beer

of iron

of lignite

of tungsten
of galvanize

Group C : “Group A +B”

2.3 Selection the Component of Indexes.

In this section we try to select variables which determines the coincident,
leading, and lagging indicators afiler the tentative reference dates have been estabished.
In order to do this we utilize output from the X-11 procedure. The selection of
components of coincident index is shown in Table 8. In plotiing the coincident index
we also apply the so-called “Month for Cyclical Dominant” or the MCD of each
coincident indicator. The graphs of each selected group A, B and C are shown in

Figure 9,10 and 11 respectively.

The index of leading, and lagging indicators are for the time being not
In this paper., we will utilize the coincident index to make short-
term forecasting say, to the first quarter of 1986. This may be helpful for the

exactly known.

Month for Cyclical Dominant
(MCD)

Lo N - R TCR VO S JURY FURR

h o LA O b v L e W

selection of indicators for leading and lagging index.
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3. Short-Term Forecasting with Time Series Model.

In this paper. the selected component of coincident indicators in Table 8
are quantified from 1970 up to 1984 and/or 1985 (12). Some series should be
updated up to 1985 (12) in order to be ready for prediction. Unfortunately, some
series are not available up to 1985(12). This will be reconciled by specifying the
origin of forecasting to be the latest period which the data is available.

Bearing this constraint in mind, the ARIMA process of a familiar Time
Series Model are tried with these series. The estimnation results of the model with
its statistics are shown in Table 9. Forecasted and actual series are shown in Figure.
12-32.

Table 9 The Estamation on of the Model

List of Variable Model

Group A : _
- Farm price of paddy ARIMA (1,2,0) (1,1, 1)
- Farm price of maize ARIMA (0,2,2) (1,1, 1)
- Farm price of srugar cane ARIMA (0,1,2) (0,1, 1)
- Farm price of cassava ARIMA (0,2,1) (0, 1,1)
- Farm price of rubber ARIMA (0,2,2) (0,1, 1)
— Export price Index ARIMA (0,2,1) (1,1, 1)
— Production of car ARIMA (0,1,2) (1,1, 1)
— Production of petroleum ARIMA (0,1,2) (1, 1,1)
- Production of detergent ARIMA (0,1,2) (1.1, 1)

Group B :

Production of gunny bag
Production of motor cycle
Production of cement
Production of beer
Production of lignite
Production of galvanize
Production of gypsum
Production of iron
Production of tungsten

Group C : “Group A + B”

ARIMA (1,1, D (1,1,1)
ARIMA (0,1,1) (0, 1, 1)
ARIMA (0,1, 1) (1,1, 1)
ARIMA (2,1.2) (1,1, 1)
ARIMA (1,1,1) (1,1, 1)
ARIMA (0,2, 1) (0,1, 1)
ARIMA (0,1,2) (1,1, 1}
ARIMA (0,1,2) (1,1, )
ARIMA (2,1, 1) (2,1, 1)
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Figure 11 Forecasting : Export price index
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Figure 22 Forecasting : Farm Price of Sugar



148

metric tons

450

400

350

300

250

200

150

100

50

ARIMA (2,1,1) (2,1,1)

1980(2)-1986(4)

—Actual
| ---Predicted
1]
e
I 13 \ L]
(¥ TN . ! A b
I LIS fyooh
e ) !U\ XA
\ ATy ¢
' (| \
| ] ) /-TI' JV‘\‘ : v \‘ : I.
[ Ve ! [ y
N e ot ! LY
i : 1t I ]
1! Iy 1
1! 4
e [ 1
[4
¢
| l 1 ] | 1 1 l
0 10 20 30 40 50 60 70 80

Figure 28 Forecasting : Tungsten Production



149

ARIMA (0,1,2) (1,1,1)

metric tons

3500
—Actual \ .
---Predicted !
3000 I {1'
— vh \‘\
¢ 1 1 y! ' 1 3
LR L ]
th LAY i
:x ' "
v v l 0
2500 : ' 1 :I
B : 1 1 P '
Ill' + ' .'( \!'
i L
gt XIS
1 1N |
|‘\ J“
2000 [ ','H; I
\ﬁJ
1500 | _
1000 —
500 —
N S N N U EN N (NN NU R

0 10 20 30 40 50 60 70 80

1980(2)-1986(4)

Figure 24 Forecasting : Cigarettes Production



150

(0,1,1) (0,1,1)

ARIMA

Units

—Actual

---Predicted

1

34999.99 —

31428,56 |—

27857.14

24285,71

_
o
o~
<
—
~
[=]
o~

17142,85

13571.42

10000.00

80

70

60

50

40

30

20

10

1980(2}-1986(4)

: Motorcycle Production

Figure 25 Forecasting



ARIMA  (0,2,1) (0,1,1)

Metric Tons

25000

20000

15000

10000

5000

-

—Actual
---Predicted

| I l { l l [

151

0 10 20 30 40 50 60 70

1980(2)-1986(4)

Figure 26 Forecasting : Galvanize Production

80



152

1000 litres

10000.0C
—

16111.11)

14222.22|

12333.33

10444 .44

8555.55

6666.66

4777.77

2000.00

1000.00

-

|

ARIMA [(2,1,2) (1,1,1)

—Actual
---Predicted

] I | | I | | I 1

0] 10 20 30 40 50 60 70 80

1980(2)-1986(4)

Figure 27 Forecasting : Beer Production



ARIMA  (0,2,2) (1,1,1)

Baht per Metric Ton

6.00

5.83

5.66

5.50

5,33

5.00

-

—Actual
---Predicted

! | | | | | | | l

158

¢ 10 20 30 40 50 60 70 80

1980(2)-1986(4)

Figure 28 Forecasting : Farm Price of Maize



154

ARIMA (1,1,0) (1,1,1)

Bzht per Metric Ton

4000.00

3775.00

3350.00

3325.00

3100.00

1875.00

2650.00

2425.00

2200.00

—

—

— Actual
---Predicted

l l I [ I l 1 l 1

0 10 20 30 40 50 60 70 80

1980(2) -1986 (4)

Figure 29 Forecasting : Farm Price of Paddy



DI of Group A 1974(1)-1986(4)

120

100

. aﬂ VL )
T

60

74 75 76 77 78 79 . BO 81 82 83 84 85 86

Figure 30

............................
-----------------------------------------------------------------------------------------------------------

gct



100

80

60

DI of Group B 1974 (1)-1986 (4)

40

20

e
_‘_,,____;-':)>

.
-
| e

.................

(PERRLINA ETRINRPEY)

U RRINTY
MELRR AR LR RRE ] AALE IR LRI RaERLLS

80 81

Figure 31

i Py
AASALEARLE

85

86

87

50

98¢t



DI of Group“A+B’1974 (1)-1986 (4)

100

T
L “/\\JU‘%I‘ /J\MA\W

7 Y AL

Vv L\[ h

291



158

Table 10 Predicted Values by Time Series Model 1985 (12)-1986 (4).

Farm Price of Paddy Farm Price of Maize
Baht/Ton Baht/Ton
1985 (12) 2,929.28 5,481.37
1986 (1) 2,877.19 5,526.57
1986 (2) 2,863.22 5,490.56
1986 (3) 2,893.50 5,489.46
1986 (4) 2,904.01 5,458.28
Export Price Index Production of Car
Unit (12)
1985 (12) 119.05 2,530
1986 (1) 120.15 2,700
1986 (2) 120.87 2,570
1986 (3) 122.61 2,749
1986 (4) 121.87 2,469
Farm Price Farm Price Farm Price
of Sugar Cane of Cassava of Rubber
Baht/Ton Baht/Ton Baht/Ton
1985 (12) 358.55 721.80 1,495.30
1986 (1) 359.77 762.15 1,502.64
1986 (2) 357.31 777.54 1,500.28
1986 (3) 350.37 836.00 1.514.91
1986 (4) 35391 882.41 1,522.11
Production Production
of Petroleum of Detergent
1,000 Litres Metric Tons
1985 (12) 702,009 6,616
1986 (1) 778,093 6,963
1986 (2) 693,574 7,146
1986 (3) 727,052 7,604
1986 (4) 733,381 7,492
Production of Production of
Gunny bag Motorcycle
1985 (12) 11,255 20,835
1986 (1) 12,223 16,504
1986 (2) 12,025 19,676
1986 (3) 13,384 23,611

1986 (4) 10,895 22,092



1985 (12)
1986 (1)
1986 (2)
1986 (3)
1986 (4)

1985 (12)
1986 (1)
1986 (2)
1986 (3)
1986 (4)

1985 (12)
1986 (1)
1986 (2)
1986 (3)
1986 (4)

1985 (12)
1986 (1)
1986 (2)
1986 (3)
1986 (4)

1985 (12)
1986 (1)
1986 (2)
1986 (3)
1986 (4)

Table 10 (Continued)

Production of

Lignite

Metric Tons

405,744
439,161
437,970
447,782
445,419

Production of
Cement
Metric Tons

754,623
684,602
705,904
896,655
725,740

159

Production of

Galvanize
Metric Tons
16,884
18,650
19,126
21,483
20,270
Production of Production of
Beer Gypsum
1,000 Litres Metric Tons
7,492 100,446
7,492 113,506
6,310 113,325
8,177 121,731
7,199 128,579

Production of Iron

Metric Tons

7,101
6.454
7,708
7,508
7,533

Production of Cigareite

Metric Tons

2,485
2,328
2,525
2,909
2,482

Department Sales

288.94
198.38
185.01
181.59
181.62

143.27
139.93
136.48

Production of Tungsten
Metric Tons

79
87
121
114
63

Production of Fluorite

Metric Tons

29,187

27,402

30,977

31,161

27,380

Stock Price Index Money Supply: MI

87.457
91,108
90,466
93,690

134.40
130.67

90,450
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In addition, the forecasting values of each series are shown in Table 10.
1t is noted that most of the predicted values show sign of recovery after the end
of 1985 (12). If this is so then the diffusion index constructed by these predicted
value will be above the 50 percent line. We therefore plot the DI for these series
of Groups A, B and C. The results are shown in Figure 30, 31 and 32. As we
have expected, the DI for Group A which comprises mostly the indicators from
agricultural sector namely, their respective prices show signs of recovery after
dipping under the 50 percent line during 1983 (11)-1984 (12). From the beginning
of 1985 (1) to 1985 (12) it shows sign of recovery. Though still fluctuating above
the SO percent line, it shows no signs of becoming peak in the first quarter of 1986.
The DI for the Group B.which comprises mostly of these important manufacturing
products shows signs of recovery after 1983 (4). It fluctuates above the 50 percent
line since then. After the end of 1985 (12) to the first quarter, the DI constructed
from the predicted values shows signs of recovery but still is not able to reach its
peak. The DI constructed from the composition of Group A and B shows signs of
recovery after dipping to the trough in 1982 (10). It seems that the economy
contracted again though with short period during 1984 (2)-1984 (12). After that it
seems to recover but still not able to be fully expanded in 1985 (1)-1985 (12).
After the end of 1985 to the first quarter of 1986 (4) the index inclines during
the first two months 1986 (2) then declines again during 1986 (3)-1986 (4).

The meaning of these graphs and figures is not at all easy to interpret.
However, as far as the state of art permits us, we would like to conclude that
the Thai economy during the first quarter of 1986 is not totally dim. On the other
hand, it seems that the recovery process works its way through out the quarter.
Yet, we dare not say that our prediction can say more about when will the economy
expands towards its peak within 1986. But we are still hopeful, for the DI really
confirms us that we are not near a stalemate. Moreover, we have been passing
through the turning point after the end of 1984 and are surging up for the past
17 months, though with ups and downs.

4. The Business Survey.

In order to check whether our tentative reference date, the coincident
diffusion index are relevant to economic situation we apply a business survey. The
survey of businessmen’s expectation about future prospect and a backward looking
to check whether their past expectation i.e., the last three months are consistent
with their ex-post realization.

In addition, the objective of the survey is to collect information on general
business and economic situations in order to establish the Business Survey Index
(BSI). The BSI will, then, be used to analyse and forecast the business and economic
situations as compared with those of the Diffusion Index (DI).
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The sampling design bases its sector dispersion on the manufacture classi-
{ication of the national accounts. Only those with potential significance for business
and economic conditions are selected to conduct the survey. They are all non-
agricultural sectors.

As for the agricultural sectors crops. livestocks, fishertes and forestry),
though it possesses a high percentage share of GDP at about 23.24 percent (see
Table 11), it is excluded from the design on the ground that it is not present in
the form of any corporations—the target group of this survey.

Constdering of percentage share of sector's GDP to the total, the sample
size of each sector can be identified. The percentage share of GDP of each sector
is shown in Table ]1.

Table 11: G.D.P. at 1972 Prices and Percentage Share

Sector of Origin 1982 1983 1984 % % %

1. Agriculture 78,502 81,449 84,297 2423 2375 23.19
1.1 Crops 59,904 61,919 63611 18.49  18.06 17.50
Paddy 22,056 23,874 23,813  6.81 6.96 6.55
Rubber 2,629 2,815 2,883 .81 82 .79
Ceconut 409 419 429 A3 A2 12
Sugarcane 6,684 4,648 4,976 2.06 1.36 1.37
Maize & Sorghum 2,768 3,509 3,966 .85 1.02 1.09
Groundnut 337 340 354 10 10 10
Mung Bean 684 746 790 .21 22 .22
Castor Bean 76 76 77 02 .02 02
Sovabean 268 336 368 .08 10 .10
Cassava 6,065 6,638 7,070 1.88 1.94 1.94
Tobacco 2,040 1,659 1,612 63 .48 .44
Corion 692 731 754 .21 21 21
Kenaf & Jute 515 622 567 16 18 .16
Kapok 159 186 166 .05 05 .05
Seasame 141 84 105 .04 .02 .03
Garlic & Onion 2,754 2,624 2,767 .85 77 .76
Vegetables 1,990 2,101 2,159 K .61 .59
Fruits 9,180 10,034 10,230 2.83 2.93 2.81
Other Crops 427 477 525 A3 .14 4

1.2 Livestocks 9,897 10,332 10,742 3.05 3.01 2.95
1.3 Tisheries 6,019 6,568 6,998 1.86 1.92 1.92

1.4 Forestry 2,282 2,630 2,946 .83 37 81
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Table 11 {(Continued)

Sector of Origin 1982 1983 1984 % % %
2. Mining & Quarrying 4,431 4,414 5,166 1.37 1.29 1.42
3. Manufacturing 67,317 72,252 76,944 2077 21.07 21.16
3.1 Food 10,865 10,405 10,989 3.35 3.03 3.02
3.2 Beverages 5,582 6,316 7.114 1.72 1.84 1.96
3.3 Tobacco & Snuffs 4,054 4,325 4,563 1.25 1.26 1.26
3.4  Textiles 9,744 10,415 10,815 3.01 3.04 2.97
3.5 Wearing Apparel 7,204 7,745 3,116 2.22 2.26 2.23
3.6 Leather 401 415 449 12 A2 A2
3.7 Wood & Cork 805 873 §21 .25 25 .25
3.8 Furniture 415 474 518 A3 .14 .14
3.9 Paper & Paper product 975 1,037 1,069 30 30 .29
3.10 Printing 1,888 1,784 1,873 58 .52 .52
3.11 Chemical 5,732 6,199 6,652 1.77 1.81 1.83
3.12 Petroleum refining 3,223 3,319 3,196 .99 .97 .88
3.13 Rubber Products 1,433 1,585 1,635 44 46 .45
3.14 Non-metal Products 3,779 4,116 4,489 1.17 1.20 1.23
3.15 Basic Metal 538 539 590 .16 16 .16
3.16 Metal Products 609 666 730 16 16 16
3.17 Machinery 1,297 1,425 1,572 .40 42 43
3.18 Electrical Machine 1,227 1,414 1,544 .38 41 42
3.19 Transport Equip. 5,541 6,861 7,379 1.71 2.00 2.03
3,20 Misselaneous 2,010 2,339 2,730 62 68 5
4. Construction 15,097 15,927 16,650 4.66 4.64 4.58
5. Electricity & Water 6,755 7.348 8.141 2,08 2.14 2.24
6. Transportation 21,715 23,290 24,945 6.70 6.79 6.86
&.1 Private 46,109 55,965 61,523 14.23 16.32 16.92
6.2 Public 17,024 17,743 20,990 5.25 3.17 5.77
7. Trade 52,789 55,076 57,974 1629 1606 15.95
7.1 Imports 9,595 10,534 11,792 2.96 3.07 3.24
7.2 Domestic 43,194 44,542 46,182 13.33 12.99 [2.70
8. Banking 21,396 24,233 26,856 6.60 7.07 7.39
9. Ownership of Dwelling 4,936 5,178 5,383 1.52 1.51 1.43
10. Public Admin. 13,833 14,498 15,301 4,27 4.23 4.2])
11. Services 37,261 38,276 41,904 9.96 10.02 10.03
11.1 Hotels 32,288  34,36! 36,463 1.13 1.15 1.25
11.2 Entertain 3,663 3,954 4,547 .00 .00 .00
11.3 Others 1,820 661 894 41 23 .25
Total 324,032 342946 363,563 100.00 106.00 100.00

Source: NESDB.
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Table 12 Sample Size Selected by Share in GDP.

Sector Share in GDP. (%) Sample size
Manufacturing 22 64
Construction 5 16
Transportation 6 18
Wholesale & Retait Trade 16 50
Banking & Insurance 7 22
Services 10 30
Others 35 -
Total 100 200

The frames (population) used in fixing the sizes and locating the places of
samples are taken from “Million Baht Business 19857, taking into account the highest
possibility of acquiring ¢coperation and the highest volumes of sales respectively.
All are located in Bangkok and the four nearby provinces. namely, Nontaburi,
Samutprakan, Patumthani and Samutsakorn.

The total samples for this pilot susvey are set up at 200. The sample
size of each sector is arrived at by applying its percentage share of GDP 1o the
number of (otal samples., This is, conseguentlv, adjusted taking into account the
time constraint and also the highest possibility of return. The sample size allocation

is shown in Table 12.
The following is detail of allocation of the sample size of each sector.

(1) Manufacturing. The sample size resulted from the mentioned method
is 64. This can. in turn, be distributed into various activities according to the ISIC
by mean of their GDP shares. The results of sample size distribution for manufac-

turing are presented in Table 13.
(2) Transportation. According to the GDP share, the sample size fallen

in this sector is 18, as follows:

Share of GDP (%) Sample size

1. Land transport 68.3 12
2. Water transport 9.2 2
3. Air transport 8.3 2
4. Communication 7.9 1
5. Transport support service 6.3 1
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Table 13 : Selected Sample from Manufacturing Sector.

code Type of Commodities Total % Share/GDP. No. of Sample
ISIC
311-312 Food 3.02 9
313 Beverages 1.96 6
314 Tobacco and snuff 1.26 4
321 Textiles 2.97 9
322 Wearing apparel 2.23 7
323-324 Leather 0.12 9
331 Wood and cork 0.25 l
332 Furniture and fixture 0.14 0
341 Paper, paper Pro. 0.29 1
342 Printing 0.52 2
351-352 Chemicals 1.88 6
353-354 Petroleum Refin 0.88 3
355-356 Rubber producis 0.45 |
361-369 Non-Metallic Pro. 1.23 4
371-372 Basic metal Ind. 0.16 0
381 Metal products 0.16 0
382 Machinery 0.43 1
383 Electrical Mach. .42 2
384 Transport Equip. 2.03 6
389-390 Miscellancous 0.75 2
Total 21.16 64

Some adjustment has been made, however, the finalized sample size of
the transportation is that of item (2), that is only 2 samples. All the rest, which
amounts 16, is transfered to manufacturing and trade sectors according to their
shares respectively {(manufacturing 8 and trade 6).

(3) Banking. According to the GDP share, the sample size of this sector
can be fixed up at 22. It is distributed into sub-sectors as follows.
Share of GDP (%) Sample size
1. Banking and other
financial institution 90 20
2. Tnsurance and real estate 10 1

For the first item, it comprises 10 domestic commeicial banks. 5 foreign
commercial banks, and other financia! institutions as for the rest.

TFor the second item, it would be | real estate.

(4) Services. (not included in this pilot survey).
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(5) Construction. The fixed up sample size is 16.

In conclusion, the finalized sample size as compared with the preliminary
ones are as follows:

Sectors Previous sample size Finalized sample size
Manufacturing 64 116
Construction 16 16
Transportation 18 2
Trade 50 66
Banking & Financial

Institutions 22 21
Services 30 -
200 221

4.1 Survey Method and Period of Survey Conducted.

The survey ts done on two basis. Firstly, the entreprencurs will be inter-
viewed directly. Secondly, the other means namely mailing or phoning will also be
applied to reach informations.

The survey was conducted during Ist-31st October 1985.

4.2 The Survey's Result.

4.2.1 Evaluation Procedure.

In each sector, the representative businessmen are interviewed with 32
questions. The question for cach sector are almost similar except for banking and
finance sector dued to its special characteristics. The list of questionaires are shown
in Table 14-27. For each sector. answer to each question by businessmen are
summed and devided through by total numbers of response. This is done on two
basis, a simple average method. and a weighted average method (by sale volume}.

Therefore, if most of the expectations (ahead/backward) towards the economic
conditions reflecting in the question is downs (ups) we get a negative (positive)
numerical value after evaluating the answer with +1 and -1 for ups and downs
respectively. In addition, for the entrepreneur who feels that there is no change in
the situation we assign a zero value to it. After the row-sum of 32 answers, we
give a general picture to each of the answer for the sector. The average negative
{(positive) numerical valucs will be assigned a negative {positive) sign. In order to
evaluate the general expectation of each sector we count numbers of plus signs out
of total sample for the sector. It should be noted that a zero numerical value
will be assigned a 0.5 value in counting {the plus sign) to distinguish it from a
down turn of situation in the sector. The results are therefore a ‘business survey
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index” for each industry. The index is compatible with expectation 3 months before

and 3 months ahead. The index for each industry is shown in Table 29.

Moreover, in order to grasp a more concrete business condition we evaluate
sets of questions from important sector namely the manufacturing and trade (see
Table 14-28). The Business Survey Index derived from this selected questions
(though arbitrary) is shown in Teble 30.

4.2.2 Interpretation of the Results.

The overall business condition expected by representative firms are
sluggish in nearly four out of five sectors except the financial and banking sector,
These are shown by the BSI in Table 29, which dip below a 50 percent level in
both foreward and backward expectation. The 3 months ahead BSI (both the weighted
and simple average) are however greater than those of 3 months ago. This may
imply that in general the businessmen are to a small extent optimistic towards the
economic condition in a near future ahead compared with the last 3 months. However,
the numbers of optimists are less than 50 percent of the representative businessmen
in manufacturing, wholesale and retail trade and transportation sector in the weighted
average case. In addition, numbers of optimists also less than 50 percent of total
representative businessmen in manufacturing, wholesale and retail trade, construction
and transportation in the simple average case. It should be noted that the prospects
for finance and banking sector are not at all sluggish in all cases. This may imply
that in general, businessmen in the non-finance and banking sectors do not see any
brisk future in their business up to the end of 1985. On the other hand, those who
are in the finance and banking sector see brighter future in relative, perhaps with past
experience of transaction volumes through banking system during harvesting period

toward the end of the year.

The business down turns are also confirmed in Table 13 where some questions
are arbitrary chosen. It seems that the future prospects are even worse in manufacturing

and trade sectors.
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Table 14 : Responses for situations 3 months apo Transportation sector
Business survey

Nov. 1984

Question Sumai/ + Sumai*Si/ +

N - Sums -

General economic situation -0.500 - -0.667 -
Business situation -0.500 - -0667 -
Value of transport to abroad -0500 - -0667 -
Value of transport from abroad -0.500 - -0333 -
Price/unit (to abroad) -0.500 - -0.333 -
Price/unit (from abroad) 0000 O 0.000 O
Domestic competition™ 0.500 + 0.667 -+
Overseas competition® -1.000 - -1000 -
Number of employee 0000 O 0000 O
Wages and salarjes” 0.000 0 0.000 O
Normal working hours 0.000 O 0000 0O
Overtime working hours 0000 O 0.000 0
Change in production equipment 0000 O 0.000 O
Change in land and building 0.000 0 0.000 O
Change in ships 0000 O 0000 O
Change in other equipment 0000 O 0000 O
Petrolenm products used 0.000 O 0.000 0O
Electricity used 0.000 O 0.000 O
Interest rate 0.000 0 0.000 O
Loan sources 0.000 0 0.000 O
Bad debt rate®* -0.500 - -0.667 -
Foreign interest rate® 1.000 ~ 1.000 +
Movement of baht value® -0.500 - -0.667 -
Production of Thai farmers (total) 0.000 O 0.000 0
Production of Thai farmers (north) 0000 0 0.000 O
Production of Thai farmers (central) 0.000 0 0.000 O
Production of Thai farmers (northeast) 0000 O Q000 O
Production of Thai farmers (south) 0000 © 0000 O
Government economic policy 0.000 0O 0.000 0
Financial and trade policy 0.000 + 0.333  +
Construction budget -Loo0 - -0.333 -
Politic atmosphere -1L000 - -0.333 -

3

Business survey index 9% 9%
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Table 15 : Responses for situation 3 months ahead transportation sector

Questions

General economic situation

~Business situation

Value of transport to abroad
Value of transport from abroad
Price/unit (to abroad)

Price/unit (from abroad)

Domestic competition®

Overseas competition®

Number of employee

Wages and salaries

Normal working hours

Overtime working hours

Change in production equiprent
Change in land and building
Change in ships

Change in other equipment
Petroleum products used
Electricity used

Interest rate®

Loan sources

Bad debt rate®

Foreign interest rate®

Movement of baht value®
Production of Thai farmers (total)
Production of Thai farmers (north)
Production of Thai farmers (central)
Production of Thai farmers (northeast)
Production of Thai farmers (south)
Government economic policy
Financial and trade policy
Construction budget

Politic atmosphere

Business survey index

Sumai/
N
- 1.000
- 1.000
- 1.000
0.000
- 1.000
- (.500
0.500
- 1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000
0.000
-0.500
0.500
0.500
0.000
0.000
0.000
0.000
0.000
0.000
1.000
-1.000
- 1.000

Business survey

+

o+t OO0 o o000 o o o |

-

+ oo o0 o 0 O 4+

16 %

Nov. 1983
Sumai*Si/
Sums
- 1.000
- 1.000
- 1.000

0.000
- 1.000
-0.667
0.667
- 1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.333
0.000
-0.667
0.333
0.333
0.000
0.000
¢.000
0.000
0.000
0.000
0.333
-0.333
-0.333
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Table 16 : Responses for situations 3 months ago Construction section

Questions

General economic situation
Business situation

Construct. value for government
Construct. value for private
Price/unit of construction

Number of employee

Wages and salaries®

Normal working hours

Overtime working hours

Change in trucks

Change in other equipment
Change in production equipment
Change in land and building
Price/unit of domest material®
Price/unit of import material™
Petroleum products used

Electricity used

Interest rate®

Loan sources

Bad debt rate®

Foreign interest rate®

Movement of baht value*
Production of Thai farmers (total)
Production of Thai farmers (north)
Production of Thai farmers (central)
Production of Thai farmers (northeast)
Production of Thai farmers (south)
Government economic policy
Financial and trade policy
Construction budget

Politic atmosphere

Business survey index

Sumai/
N

- 0.636
-0.364
-0.364
-0.250
-0.300
-0.364
0.091
- 0.091
-0.182
-0.273
0.000
-0.182
-0.273
-0.100
0.000
-0.182
0.091
(.000
0.091
0.182
0.429
-0.111
0.000
0.600
0.200
0.400
0.500
-0.250
-0.500
-0.636
-0.750

+

+

+t o+ + O + |

(=

+
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| +

29%

Business survey
Nov. 1983

Sumai*Si/
Sums

-0.772
-0.245
0.295
-0.101
0.453
-0.170
0.107
-0.018
-0.708
-0.177
-0.077
-0111
-0.172
- 0.04]
0.558
-0.087
-0.023
0.470
0.585
0.103
0.648
0.586
-0.023
0.139
0.071
0.082
0.105
-0.052
-0.736
-0.877
-0.788

427%
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Table 17 : Responses for situations 3 months ahead construction sector
Business survey

Nov. 1985
Questions Sumai/ -+ Sumai®Siy -
N - Sums -
1 General economic situation -0.545 - 0326 +
2 Business situation -0.182 - 0.471 +
3 Construct, value for government -0.091 - 0.092 -
4 Construct, value for private -0.125 - 0.537 -
5 Price/unit of construction -0.600 - 0350 -
6 Number of employee 0091 -  -0076 -
7 Wages and salaries® 0.000 0 0,092 +
8 Normal working hours 0000 O -0054 -
9 Overtime working hours -0.273 - 0.445 +
10 Change in trucks -0.182 - -0.1539 -
11 Change in other equipment 0,091 + 0.507 -
12 Change in production equipment -0.182 - 0420
13 Change in land and building -0273 -  -0172 -
14 Price/unit of domest material® 0000 0 -0.023 -
15 Price/unit of import material® -0.200 - -0.034 -
[6 Petroleum products used 0.091 + 0.074 +
17 Electricity used 0.455 - 0.149 +
18 Interest rate 0000 0 -0481 -
19 Loan sources -0.091 -  -0067 -
20 Bad debt rate® 0.182 + 0.103  +
21 Foreign interest rate® 0000 0 -0.558 -
22 Movement of baht value® -0222 - 0.505 +
23 Production of Thai farmers (total) 0000 0 -0.023 -
24 Production of Thai farmers (north) 0.600 + 0.139
25 Production of Thai farmers (central) 0.200 + 0.071
26 Production of Thai farmers (northeast) 0.500 + 0105  +
27 Production of Thai farmers (south) 0.500 + 0.105 +
28 Government economic policy -0.375 - -0063 -
29 Financial and trade policy 0000 O -0.006 -
30 Construction budget -0.273 -  -0.097 -
31 Politic atmosphere -0.500 - -0.108 -
Sum 8 16

Business survey index 26% 52%
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Table 18 : Responses for situations 3 months ago banking sector

Questions

General economic situation
Business situation

Saving deposit

Demand deposit

Time deposit

Loan to business

QOverdrafis

Housing loan

Other loans

Interest rate to business

Interest rate to Q.D.

Interest rate to housing loan
Interest rate to others

Bad debt rate (business)™

Bad debt rate (O.D.)*

Bad debt rate (housing loan)*
Bad debt rate (others)*

Int. Rate of domes. loan sources™
Int. Rate of foreign loan sources™
Domestic loan sources

Foreign loan sources

Money supply (domes. loan source)
Money supply (forei. loan source)
Number of employee

Wages and salaries”

Normal working hours

Overtime working hours

Change in production equipment
Change in trucks

Change in other equipment
Change in land and building
Foreign interest rate®

Movement of baht value®
Production of Thai farmers (total)

Sumai/
N

-0.467
-0.214
0.500
0.286
0.714
0.267
0.000
0.364
0.667
- 0.857
-0.917
- 1.000
- 1.000
-0.214
-0.100
-0.100
- 0.000
0.533
0.571
0.533
0.500
0.533
0.429
0.400
-0.400
0.067
0.071
0.500
0.333
0.538
0.333
0.667
-0.467
0.000

171

Business survey
Nov. 1985

Sumai®Si/
Sums
06.000
07.000
04.000
76.000
72.000
14.000
94.000
85.000
14.000
24.000
31.000
67.000
06.000
46.000
30.000
38.000

0.000
30.000
33.000
56.000
58.000
69.000
01.000
34.000
09.000
96.000
86.000
00.000
83.000
30.000
61.000
93.000
18.000
32.000

+
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Table 18 (Continued)
Business survey

Nov. 1985

Questions Sumai/ +  Sumai*Si/ +

N - Sums -

35 Production of Thai farmers (north) 0.250 - 04.000 +

36 Production of Thai farmers (central) 0.167 + 11.000 =

37 Production of Thai farmers (northeast) -0.083 - 42000 +

38 Production of Thai farmers farmers (south) ~0.033 - 33.000 +

39 Government economic policy 0.083 ~+ 67.000 -

40 Financial and trade policy -0.231 - 98.000 -

41 Construction budget -0.500 - 44.000 -

42 Politic atmosphere -0.867 - 48.000 -

Sum 23 25
Business survey index 55% 60 %

Table 19 : Responses for situations 3 months ago banking sector.

Business survey

Nov, 1985
Questions Sumai/ +  Sumai*Si/ -
N - Sums -
1 General economic situation -0.467 - 06.000 -
2 Business situation -0.214 - 07.000 -
3 Saving deposit 0.500 - 04,000 -
4 Demand deposit 0.286 + 76.000 -+
5 Time deposit 0714  + 72000 +
6 Loan to business (0.267 + 14.000 +
7 Qverdrafts 0.000 O 94,000 -
8 Housing loan 0.364  + 85.000 +
S Others loans 0.667 + 14.000 +
0 Interest rate to business -0.857 - 24.000 -
11 Interest rate to O.D. -0.917 - 31.000 -
12 Interest rate to housing loan -1.000 - 67.000 -
13 Interest rate to others -~ 1.000 - 06.000 -
14 Bad debt rate (business)* -0.214 - 46.000 -
15 Bad debt rate (O.D.)* -0.100 - 30,000 -
16 Bad debt rate (housing loan)* -0.100 - 58.000 -
17 Bad debt rate (others)™ 0000 0 0.000 ©
18 INT. Rate of domes. loan sources® 0.533 + 30.000 +
19 INT. Rate of foreign loan sources” 0517  + 53.000 -
20 Domesstic loan sources 0.533 + 56.600 <
21 Foreign loan scurces 0.500 + 58.000 +
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Sum

Table 19 (Continued)

Questions Sumai/
N

Money supply (domes. loan source) 0.533
Money supply (forei. loan source) 0.429
Number of employee 0.400
Wages and salaries® -0.400
Normal working hours 0.067
Overtime working hours 0.071
Change in production equipment 0.500
Change in trucks 0.333
Change in other equipment 0.533
Change in land and building 0.333
Foreign interest rate® 0.667
Movement of baht value™ - 0.467
Production of Thai farmers (1otal) 0.000
Production of Thai farmers (north) 0.250
Production of Thai farmers (central) 0.167
Production of Thai farmers (northeast) -0.083
Production of Thai farmers (south) -0.083
Government economic policy 0.033
Financial and trade policy -0.231
Construction budget -0.500
Politic atmosphere -0.867

Business survey index

00 ~3 On n B Ly N

Table 20 : Responses for situations 3 months ahead

Questions Sumai/
N

General economic situation -0.267
Business situation 0214
Saving deposit 0.636
Demand deposit 0.692
Time deposit 0.538
Loan to business 0.538
Overdrafts 0.273

Housing loan 0.400

+ o+

+ 4+ 4+ + 3 4+ o+

+ 4+ o i

23
33%
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Business survey
Nov, 1985

Sumai¥*Si/
Sums

69.000
01.000
34.000
09.000
96.000
86.000
00.000
£3.000
30.000
61.000
$3.000
18.000
32.000
04.000
11.000
42.000
33.000
67.000
98.000
44.000
48.000

banking sector

+

+

+

+ o+

4+

+ o

o

+

+

+ + +

25
60 7%

Business survey
Nov. 1985

Sumai*Si
Sums

88.000
35.000
90.000
35.000
59.000
65.000
93.000
98.000

1

+ + 4+
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Table 20 (Continued)
Business survey

Nov. 1985
Questions Sumai/ + Sumai*Si/ +
N - Sums -
9 Other loans 1.000 + 14.000  +
10 Interest rate to business 0385 + 60.000 +
11 Interest rate to O.D. 0.273 + 79.000 +
12 Interest rate to housing loan 0.111 + 35.000 -
13 Interest rate to others 0.250 + 00.000 ~+
14 Bad debt rate (business)” 0.308 + 80.000 +
15 Bad debt rate (0.D.)* 0.000 0 37.000 +
16 Bad debt rate (housing loan)* 0.333 =+ 92.000 +
17 Bad debt rate (others)® 0.333 + 14.000 +
18 Int. Rate of domes. loan sources™ -0267 - 44.000 -
19 Int. Rate of foreign loan source® 0.143 = 70.000 +
20 Domestic loan sources 0.667 + 31.000 -+
21 Foreign loan sources 0.429 + 97.000 +
22 Money supply (domes. loan source) 0.600 + 10,000 ~
23 Money supply {forei. loan source) 0.286 - 97.000 -
24 Number of employee 0.500 + 98.000 +
25 Wages and salaries™ -0.214 - 58.000 -
26 Normal working hours 0.067 + 96.000 +
27 Overtime working hours 0.357 + 09.000 +
28 Change in production equipment 0625 + 96.000  +
29 Change in trucks 0.333 + 83.000 +
30 Change in other equipment 0.692 + 94.000 +
31 Change in land and building 0.500 + 25,000 +
32 Foreign interest rate”® 0.067 + 48.000 +
33 Movement of baht valuc® 0.067 + 00.000  +
34 Production of Thai farmers {total) 0556 + 57.000 +
35 Production of Thai farmers (north) 0.167 + 35.000 -
36 Production of Thai farmers (central) 0.333 + 67.000 4+
37 Production of Thai farmers (northeast) 0.250 + 67.000 +
38 Production of Thai farmers (south) -0.083 - 75.000 -
39 Government economic policy 0231 =+ 40.000
40 Financial and trade policy Q000 O 87.000
41 Construction budget -0.643 - 29.000 -
42 Politic atmosphere 0.267 + 90.000 +
Sum 35 34

Business survey index 33% 3%
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Table 21 : Responses for situations 3 months ago trade sector
Business survey

Questions

General economic situation
Business situation

Domestic orders

QOverseas orders

Domestic sales

Export

Domestic price

Export Price

Domestic competition®

Overseas competition™

Number of employee

Wages and salaries

Normal working hours

Overtime working hours

Change m truch

Change in other equipment
Change in land and building
Stocks of goods®

Cost of domest purchased goods®
Cost of IMP. Purchased goods*
Petroleum products used
Electricity used

Interest rate

Loan sources

Bad debt rate®

Foreign interest rate®*

Movement of baht value
Production of Thai farmers (total)
Production of Thai farmers (north)
Production of Thai farmers (central)
Production of Thai Farmers (northeast)
Production of Thai farmers (south)
Government economic policy
Financial and trade policy
Construction budget

Politic atmosphere

Sum
Business survey index

Sumai/
N
-0.783
-0.333
-0.243
-0.348
-0.306
-0.261
-0.200
-0.217
-0.364
-0.485

0.064
-0.133
- 0.064
-0.282
-0.086

0.024

0.023

0.087
-0.220
-0.531
-0.05!
-0.100

0.350
-0.119
-0.222

0.309

0.311

0.105

0.310

0.367

0.233

0.276
-0.511
-0.467
-0.692
-0.659

Nov.
+ Sumai*Si/
- Sums
- -0.860
- -0.389
- -0.410
- -0.145
- -0.418
- -0.102
- -0.050
- -0.197
- -0.159
- -0.308
+ 0.071
- -0.179
- -0.012
- -0.343
- 0.003
+ 0.131
+ 0.043
£ 0.037
- -0.203
- -0.284
- -0.110
- -0.132
+ 0.162
- -0.091
- -0.257
- 0.393
- 0.428
+ ~-0.046
+ 0.084
+ 0.132
+ 0.034
+ 0.064
- -0.633
- -0.618
- -0.752
- -0.688
12
3%
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33%
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Table 22 : Responses for situations 3 months ahead trade sector
Business survey

Nov. 1985

Questions Sumai/ - Sumai*Si/ *

N - Sums -

I General economic situation -0.444 - -0.318 -
2 Business situation -0.182 - -0.112 -
3 Domestic orders 0.162 + 0.030 -
4 Overseas orders -0.083 - 0.056 -
5 Domestic sales 0.083 + -0.128 -
6 Export -0.087 - 0.051 +
7 Domestic price -0.039 - -0.003 -
8 Export price ~-0.125 - -0.054 -
9 Domestic competition® -0.545 - -0.326 -
10 Overseas competition® -0.485 - -0.143 -
11 Number of employee 0.000 o -0011 -
12 Wages and salaries -0.283 - -0.409 -
13 Normal working hours 0.043 + 0076 ~
14 Overtime working hours - 0.051 - -0155 -
I5 Change in truck -0.086 - -0.004 -
16 Change in other equipment 0.100 + 0146  +
17 Change in land and building 0.070 + 0.040 +
18 Stocks of goods® -0.044 - 0.081 +
19 Cost of domest purchased goods™ -0.282 - -0.156 -
20 Cost of Imp. purchased goods* -0406 - -0.181 -
21 Petroleum products used -0026 - -0.105 -
22 Electricity used -0.050 - -0.157 -
23 Interest rate® -0.025 - 0014 +
24 Loan sources -0.048 - -0.027 -
25 Bad debt rate® -0.250 - -0.418 -
26 Foreign interest rate®™ 0.184 + 0.114 -
27 Movement of baht value® 0279 + 0.280 -~
28 Production of Thai farmers (total) 0.211 + 0.134 +
29 Production of Thai farmers (north) 0.448 - 0.314 +
30 Production of That farmers {central) 0.367 + 0268 +
31 Production of Thai farmers (northeast) 0.233 ~+ 0.209 +
32 Prouuction of Thai farmers {south) 0.241 + 0175  ~+
33 Government cconomic policy -0.364 - -0.463 -
34 Financial and trade policy -0.311 - -0.44] -
35 Construction budget -0.684 - -0.675 -
36 Politic atmosphere -0.25%0 - -0.275 -
Sum 12 15

Business survey index 33% 42%
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Table 23 : Responses for situations 3 months ago manufacturing sector

Questions

General economic situation
Business situation

Production volume

Percentage of production/capacity
Domestic arders

Overseas orders

Domestic sales

Export

Domestic price

Export price

Domestic competition™

Overseas competition™

Number of employee

Wages and salaries”

Normal working hours
Overtime working hours
Change in production equipment
Change in trucks

Change in other equipment
Change in land and building
Stocks of raw materials*

Stocks of work in process*
Stocks of finished goods®
Change in domestic R/M purchased
Change in imported R/M purchased
Domestic raw material price®
Imported raw material price®
Petroleum products used
Electricity used

Interest rate™

Loan sources

Bad debt rate®

Foreign interest rate™
Movement of baht value®

Sumai/
N

- 0.629
- 0.406
-0.246
~-0.281
-0.209
~0.082
-0.242
~-0.085
-0.179
-0.234
-0.304
-0.224
-0.127
0.000
-0.099
-0.311
0,221
0.032
0.119
0.091
0.162
0.129
0.086
-0.203
-0.293
—-0.066
-0.164
-0.300
-0.200
0.000
0.014
- 0.096
0.439
-0.033

{

4

+ o+

| | I+ +
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Business survey
Nov. 1985

Sumai*Si/
Sums

-0.565
-0.516
-0.282
-0.286
-0.260
-0.145
-0.326
-0.140
-0.018
-0.142
-0.389
-0.024
-0.149
-0.178

0.010
-0.350

0.386

0.151

0.241

0.199

0.506
-0.104
-0l
-0.244
-0.161
-0.017

0.142
-0.479
-0.318
-0.295

0.002

0.046

0.133
-0.221

+
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Table 23 (Continued)
Business survey

Nov. [985
Questions Sumaij/ + Sumai*Si/ +
N - Sums -
35 Production of Thai farmers (total) -0643 - -0.047 -
36 Production of Thai farmers {(norih) -0.300 - -0.042 -~
37 Production of Thai farmers {central) -0.128 ~ -0.015 -
38 Production of That farmers (northeast) -0.333 - -0.035 -
39 Production of Thai farmers (south) -0.256 - -0.080 -
40 Government economic policy -0.890 - -0.164 -
41 Finanacial and trade policy -0.359 - -0247 -
42 Construction budget -0,577 - -0.392 -
43 Politic atmosphere -0.269 -~ -0.052 -
Sum 9 10
Business survey index 21% 23%

Table 24 : Responses for situations 3 months ahead manufacturing sector

Business survey

Nov. 1985

Questions Sumai/  + Sumai*Si/ +

N - Sums -

1 General ecopomic situation -0.536 - -0421 -
2 Business situation -0229 - -0.228 -
3 Production volume -0119 - -0006 -
4 Percentage of production/capacity -0.19¢ - -0008 -
5 Domestic orders -0.075 - 0.167 -
6 Overseas orders -0.082 - 0.001 +
7 Domestic sales -0.030 - 0.220 +
8 Export -0.106 - -0.003 +
9 Domestic price -0134 - -0.027 -
10 Export price -0.208 - -0.020 -
1! Domestic competition™ -0.203 - -0241 -
12 Overseas competition® -0327 -  -0109 -
13 Number of employee -0200 - -0.382 -
14 Wages and salaries® -0.257 - -0.296 -
I5 Normal working hours 0000 O 0.006  +
16 Overtime working hours -0.194 - -0172 -
17 Change in production equipment 0.194 + -0.051 -
I8 Change in trucks 0033 + 0.049 +
19 Change in other equipment 0.179  + 0.i30 +
20 Change in land and building 0.108 + 0.124 ~+



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
Sum

Table 24 (Coniinued)

Questions

Stocks of raw materials®

Stocks of work in process®

Stocks of finished goods™

Change in domestic R/M purchased
Change in imported R/M purchased
Domestic raw material price®
Imported raw material price*
Petroleum products used

Electricity used

Interest rate®

Loan sources

Bad debt rate™

Foreign interest rate®

Movement of baht value*
Production of Thai farmers (total)
Production of Thai farmers {north)
Production of Thai farmers (central)

Production of Thai farmers (northeast)

Production of Thai farmers (south)
Government economic policy
Financial and trade policy
Construction budget

Paolitic atmosphere

Business survey index

1
2
3

Table 25

Questions

General economic situation
Business situation
Production volume

Sumai/
N

0.194
0.081
0.127
0.031
- 0.298
-0.180
-0.196
0.068
-0.015
-0.037
-0.015
-0.118
0.086
0.032
-0.043
- 0.08]
-0.027
-0.108
-0.243
-0.356
-0.424
-0.431
-0.414

Sumai/
N
-0.635
-0.384
- 0.247

+

-~
+
+
ES

11
267%

179

Business survey
Nov. 1985

Sumai®*si/

Sums
0.032
0.054
0.269
0.159
-0.532
-0.070
-0.083

0.080

0.020
-0.032

0.068
- 0.068
-0.150

0.244
~-0.085
-0.010
- 0.020
-0.012
-0.100
- 0.094

0.006
-0.359
-0.148

: Responses for situations 3 months ago manufacturing sector

37%

Business survey

Nov.
Sumai*Si/
Sums
-0.579
-0.498
-0.278

1985

+
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Table 25 (Continued)
Business survey

Nov. 1985

Question Sumai/ + Sumai®Si/ +

N - Sums -

4 Percentage of production/capacity -0.265 - -0.283 -~
5 Domestic orders -0.211 - -0.266 -
6 Overseas orders -0.060 - -0.137 -
7 Domestic sales -0.271 - - 0.341 -
8 Export -0.042 -  -0.130 -
9 Domestic price -0.183 - -0.028 -
10 Export price -0.250 - -0.140 -
11 Domestic competition® -0201 - -03%0 -
12 Overseas competition® -0220 - ~0.027 -
13 Number of employee -0.133 -  -0.130 -
14 Wages and salaries” -0.067 - -0.193 -
16 Overtime working hours -0.277 - -0.343 -
21 Stocks of raw materials® 0.153 - -0494 +
22 Stocks of work in process” 0.136 + -0.099 -
23 Stocks of finished goods” 0.081 + -0.116 -
24 Change in domestic R/M purchased 0.191 - -0.234 -
25 Change in imported R/M purchased -0.742 - -0.150 -
26 Domestic raw material price™ -0.077 - 0019 -
27 Imported raw material price™ -0.153 - 0.145 -
29 Flectricity used -0,159 - -0310 -
30 Interest rate® ~0.027 - -0304 -
33 Foreign interest rate® 0433 - 0180 -
34 Movement of baht value® 0.047 - -0.214 -
36 Production of Thai Farmers (north) -0286 - -0.040 ~
37 Production of Thai farmers (central) -0.122 - 0.016 -
38 Production of Thai farmers (northeast) -0.341 - 0.035 -
39 Production of Thai farmers (south) -0293 - -00%80 -~
40 Government economic policy -0397 - -01470 -
41 Financial and trade policy -0.540 - -0.238 -
42 Construction budget -(0.582 - -0.384 -
43 Politic atmosphere -0363 - ~-0060 -
Sum 4.0 4.0

Business survey index 12% 12%



Table 26 : Responses for situation 3 months ago manufacturing sector

Business survey
Nov. 1985

Question

General economic situation
Business situation

Production volume

Percentage of production/capacity
Domestic orders

Overseas orders

Domestic sales

Export

Domestic price

Export price

Domestic competition®

Overseas competition®

Number of employee

Wages and salaries®

Overtime working hours

Stocks of raw materials®

Stocks of work in process®

Stocks of finished goods®

Change in domestic R/M purchased
Change in imported R/M purchased
Domestic raw material price®
Imported raw material price®
Electricity used

Interest rate®

Foreign interest rate”

Movement of baht value®
Production of Thai farmers (north)
Production of Thai farmers {central)
Production of Thai farmers (northeast)
Production of Thai farmers (south)
Government economic policy
Financial and trade policy
Counstruction budget

43 Politic atmosphere

Sum

Business survey index

Qo ~1 on Lt B W N —

BB W LS L0 W e L R BN RN B R D) — e e et e
— OV R WO WS R Wk =N R W N =D s

o
18]

Sumai/
N

-0.479
-0.176
- 0.099
-0.149
-0.070
- 0.060
- 0.000
-0.083
-0.127
~0.245
-0.178
-0.321
-0.189
-0.284
-0.152

0.169

0.076

0.133

0.029
-0.279
-0.185
-0.183
- 0.000
-0.068

0.115

0.015
-0.103
- 0.051
-0.128
-0.282
-0.349
~0.397
-0.482
-0.387

—+

7.0
21%

SumaigSi/
Sums

-0.402
~0.210
-0.002
0.002
0.168
0.002
0.221
0.005
0.025
-0.134
-0.232
-0.114
-0.376
-0.270
-0.168
0.089
0.061
0.274
0.154
-0.519
-0.070
-0.071
0.011
-0.026
-0.133
0.222
-0.012
-0.022
-0.014
-0.102
-0.093
0.011
~-0.352
-0.139

181

-+



182

Table 27 : Responses for situation 3 months ago trade sector
Business survey

Dec. 1985
Questions Sumai/ + Sumai*Si/ ~+
N - Sums -
1 General economic situation -0.787 - -04871 -
2 Business situation -0.348 - 0400 -
3 DPomestic orders -0.263 - -0.420 -
5 Domestic sales -0.324 - -0.429 -
9 Domestic competition® -0.35%6 - 0139 -
10 Overseas competition® -0.412 - -0298 -
12 Wages and salaries™ -0.130 - -0179 -
14 Overtime working hours -0.300 - -0.33%3 -
18 Stocks of goods® 0.128  + 0.055 -
19 Cost of domest. purchased goods* -0.238 - -0.214 -
20 Cost of Imp. purchased goods™ 0545 - -0.294 -
Sum 1.0 1.0
Business survey index 9% 9%
Table 28 : Responses for situations 3 months ahead trade sector
Business survey
Dec. 1985
Questions Sumai/ + Sumai®Si/ -
N - Sums -
1 General economic situation -0457 - -0.328 -
2 Business situation -0.200 - -0.I22 -
3 Domestic orders 0132 + 0.019 +
5 Domestic sales 0054 + -0.138 -
9 Domestic competition® -0.533 - -0326 -
10 Overseas competition® -0412 -  -0133 -
12 Wages and salaries® -0.277 - -0.409 -
14 Overtime working hours -0.075 - -0.166 -
18 Stocks of goods™ 0.000 0 0.099 -+
19 Cost of domest. purchases goods® -0.300 - -0.166 -
20 Cost of Imp. purchased goods™ -0.424 - -0.192 -
Sum 2.5 2.0

Business survey index 23% 18%
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Table 29 The Business Survey Index: 1985 (10)-1985 (12)

(%)
BSI (Simple Average) BSI (Weighted Average)
Sector 3 moenths 3 months 3 months 3 months
ago ahead ago ahead
Manufacturing 21 26 23 37
Wholesale and retail trade 33 33 33 42
Finance and Banking 55 83 €0 g1
Construction 30 27 43 53
Transportation 9 I6 9 16

Source : Summary Table 1-10

Table 30 The Business Survey Index : 1985 (10)-1985 (12)

BSI (Simple Average) BSI (Weighted Average)
Sector 3 months 3 months 3 months 3 months
ago ahead ago ahead
Manufacturing 12 21 12 38
Wholesale and Retail Trade 9 23 9 18

Source : Table 15-28

4,3 Consistency Between DI and BSI

One of our main objectives is 1o extract from our findings the leading
and lagging indicators. The procedure is not easy at all, to do this we repeatedly
update the tentative reference dates from time to time. At first, we would rather
check the compatability between DI, and BSI.

Table 31 is a summary of business condition at the third and fourth
quarter of 1985 as seen by businessmen compared with quaniitative estimation of
DI

In general, the DI dips thirough out the last quarter but being ups and
downs during the third quarter. The BSI on the other hand is up during the iast
quarter compared with third quarter. This is however less than 30 percent i.e., less
than 50% of representative businessmen see any brisk future from Qctober-December
of 1985. The exceptions are only for Banking sector.

In short, the quantitative estimation of DI is not rejected by BSI of their
validity.
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4.4 Tuning the Tentative Reference Dates.

With updated data and predicted data we reconstruct the HDI up to the
end of 1985. The new HDI corresponds with the former HDI of group 5,6 and 7
in Figure 6, 7 and 8 are shown in Figure 33, 34 and 35. The difference is that
the former HDIs of group 5, 6 and 7 indicate peak during the first quarter of 1985
while the new HDI of group 5 indicate trough during the last quarter of 1984 and
business went down during 1985 as HDI dips through out the first and second
quarter with minor sign of recovery.

Table 31 A Compatability Between DI and BSI During Third and Fourth
Quarters of 1985 : 1985 (7)-1985 {10); 1985 (10)-1985 (12)

Third Quarter Fourth Quarter

Group A

BS! Down up compared with last quarter
but less than 507

DI U-D-U U-D-U

Group B

BSI Down up compared with last quarter
but less than 50%

Di U-u-u D~D-D

Group ‘A +B”

BSI Down up compared with last quarter
but less than 30%

DI D-U-U D-D-D

Note: U=Up;D=Down
Source :  Figure 33, 34, 35 and Table 29, 30
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DI of 18 Variables With MCD = 12 1974 [1]-1986 [12]
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The new DI of group 6 on the other hand is quite consistent with the
former one as it surged to its peak during the third guarter while the former surged
during the second quarter of {985.

In total, the group 7 which is a composition of group 53 and 6 shows
its ups and downs above the SO percent line compared with the former HDI which
surged to its peak during the firt quarter.

It is a matter of art to select one set of HDI out of the two alternatives.
As far as the state of construction of the diffusion indices is concerned we choose
the new ones which are more consistent with the BSL

4.5 Fconomic Prediction Up to the End of [986.

One of our enquines in this study s that will the economy recover
and reach its peak within 1986. 1t is very controversial among government circle,
businessmen and scholars whether the present economic situation in the world will
throw the Thai economy into difficulties. Scholars tend to believe that in 1986 the
Thai economy is going down. The businessmen on the other hand see brighter future
than scholars but cautiously tighten their investment expenditure.  Nevertheless,
government circle although percieving quite clear of the economic down turns (as
measured by the low G.D.P. growth rate of 4.0 percent) is not able to stir the
economy up through fiscal activities i.e., government investment dued to difficulty
in budget deficit and debt service. These arguments have been tested by various
method both quantitative and qualitative interviewing method. The gquantitative
method used so far are econometric model borh Kenesian type of model and a new
fashionable mode! called a “General Equifibrium Model”. In this paper, we present
another alternative, namely the “Time Series Model” using the ARIMA process.
We show our result in terms of diffusion index.

Resulis of the estimation are shown in Figure 33, 34 and 35. It is noted
here that DI in these figures are estimated from list of variables similar to DI in
Figure 30, 31, 32 of group A, B and C. The difference is that some variables are
neglected namely production of gypsum, iron, tungsten and galvanize and replaced
by production of cigarette, department store sales, stock price index and electricity
consumed by large users (see Table 32). Although we make an arbitrarily change
of variables to be composite index, results are not at all inconsistent with the
former. On the contrary, the DI seem to be more likely to reflect the “cyclical
up-swing” of the economy after the middle of 1984 to the end of 1986.

We also try to construct DI on different hypothesis namely, DI with
MCD obtaining from the X-11 procedure (Figure 36-40) Dl with MCD equals to
3, 6,9 and 12 respectively. The results are guite consistent with each others, say
the DIs surge upward over the 50 percent line after the middle of 1984.
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This implies that the economy after dipping to its trough during the middle
of 1984 expands towards its turning point. Nevertheless, there is no sign of turning
into recovery until the second-fourth quarter of 1986. According to our quantitative
predictions the recovery will surge to its peak around the middle of 1986 but still
it is not able to reach its peak within 1986.

The result has two points to be noted :

(1) We do agree with some business circle especially Banking and Financial
Institution that situation in 1986 are not totally dim. Moreover, the economy is
surging towards its turning point and after the middle of 1986 it is likely to recover
to its peak.

. Table 32 Additional Variables Used in Constructing New DI.

Variables MCD . Model
Production of cigarette 6 ARIMA (0. 1,2) (1, 1, )
Department Sales 3 ARIMA (2,1, 1) (1,1, 1)
Index of Stock Price 2 ARIMA (0,2, 1) (0,1,1)
Electricity Consumed by Large Users 4 ARIMA (0,1,2) (1, 1, )

(2} We do to little extent agree with scholars circle that growth rate of
the Thai economy has shifted downward from its past trend. But this rather be
dued to short-run government policy in managing the economy in 1984 (11)-
1985 (12). These were devaluation at the end of 1984, financial credit squeeze by
18 percent, increase in several tax schedule for important commodities, zero—growth
policy of government sector etc., not to mention business down turfis in the world
economy dued to protectionism and oil price decrease (affecting purchasing power
of oil exporting countries).

In sum, we are still hopeful for the recovery of the Thai economy since
the middle of 1984 especially after the middle of 1986.

Nevertheless, our quantitative prediction must be reconciled by quarterly
survey of business condition as well as ‘updating our set of data base for turning
our predictions towards more reliability by the publics.

Moreover, our quantitative predicton utilizes simply past performances of
each variables as such in the framework of “Time Series Analysis”. There are no
sets of simultaneous equations as in ordinary econometric model. Therefore, our
prediction should be balanced by other studies as well as business survey.

5. Discussion of the Results and Conclusion.

The result of estimation in terms of DI as well as the result of the
business survey, the BSI is to some extent conmsistent to one another. The preditcion
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of economic condition in 1986 has to be reconciled by business survey in every
quarter of 1986 such that quantitative prediction will be updated. Results are
concluded as follows :

(1) The Thai economy which had recovered for a short period during
1974-1976 after the first oil crisis dipped down again after 1976.

(2) The cyclical down swing after 1976 consumed medium period of
recovery. The economy recovered again and surged to its peak in the beginning of
1981. The recovery took about 5 years.

(3) The economy contracted again during the first quarter of 1981-the
first quarter of 1982.

(4} The recovery made #ts way through, after the first quarter of 1982-the
last quarter of 1983. It took nearly 18 months before reaching its peak.

(5) The economy contracted again for short period during the last guarter
of 1983-the second quarter of 1984.

After the middle of 1984 the up-swing seems to emerge, this implies a
moving toward recovery rather than contraction, though with ups and downs. Ours
result is not easy to reconcile with low G.D.P. growth rate in 1985, as well as
various beliefs of future economic condition up to the end of 1986,

(6) After the end of second quarter of 1986 the Thai economy will surge
up to recovery. It is not able 10 reach its peak within 1986, though.

The weak point of this study is that we utilize cioncident diffusion index
to predict future economic situation. This should be reconciled by quarter-to-quarter

survey of businessmen’s view. Moreover, sets of leading and lagging that are
consisient with finalized date of reference should be comprehensively studied.
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