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ABSTRACT

Name : Setio Widodo
Study Program : Master of Planning and Public Rolic
Title . The Analysis Long Term and Short Term Fagto

Affecting the Domestic Price of Soybean

This study aims to analyze the influence of theampolume of soybean,
world price of soybean, nominal exchange rate (NER)P of Indonesia and
import tariff level of soybean to domestic pricesofybean at the producer level in
the long term and short term. This study period #m@® 1990 until the year 2006
by using quarterly data.

The approaches used in this study are Johanseivafidte Cointegration
to see long-term relationship of all variables &wbr Correction Model (ECM)
to see the relationship in the short term.

In the long term, domestic price of soybean in hekia is influenced
positively and significantly by world price, NER, jport tariff level, and GDP of
Indonesia. While the import volume of soybean sy affect the formation
domestic price of soybean. In the short term, ddimgxice of soybean is
influenced positively and significantly by domespigce in one previous quarter,
NER one previous quarter and Indonesia's GDP. Witii& world price of
soybeans and import tariff level in the same quaateo positively influenced
domestic price of soybeans, although they are mpiifeant. Meanwhile, the
import volume of soybean two previous quarters haggative affect but not
significant. ECT(-1) show a negative and significaffect, it indicates that there
is a relationship between long term and short tana the ability to correct for
disequilibrium toward equilibrium condition.

Keywords:

Soybean, Import Tariff of Soybean, Error Correction Model (ECM), Johansen
Cointegration.
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ABSTRAKSI

Nama . Setio Widodo
Program Studi . Magister Perencanaan dan Kebij&kdohik
Judul : Analisa Jangka Panjang dan Jangka Pende&rfaaktor

yang Mempengaruhi Harga Domestik Kedelai

Penelitian ini bertujuan untuk menganalisa pengataih volume impor
kedelai, harga dunia kedelai, nilai tukar nomifaDP Indonesia, tarif impor
kedelai terhadap harga domestik kedelai. Periodelip@n dimulai dari tahun
1990 sampai dengan 2006 menggunakan data kuartal.

Pendekatan yang digunakan dalam tesis ini adaladinden Multivariate
Cointegration untuk melihat hubungan semua varida&m jangka panjang dan
Error Correction Model untuk melihat hubungan jeaglendek.

Dalam jangka panjang, harga domestik kedelai doredia dipengaruhi
secara positif dan signifikan oleh harga dunia kedaeilai tukar nominal, tarif
impor dan GDP Indonesia. Sementara, volume impoelkednempengaruhi
pembentukan harga domestik kedelai secara pd3dibm jangka pendek, harga
domestik kedelai dipengaruhi secara positif olehgdadomestik kedelai satu
kuartal sebelumnya, nilai tukar nominal satu kudagebelumnya dan GDP
Indonesia. Sedangkan harga dunia kedelai daningstr pada periode yang sama
juga mempengaruhi harga domestik kedelai secaiitifppseskipun tidak secara
signifikan. Volume impor kedelai pada dua kuartabelumnya mempunyai
hubungan negatif dan tidak signifikan dengan halgmestic kedelai. Variabel
ECT (-1) mempunyai tanda negatif dan signifikan.n#lisi ini menunjukkan
adanya hubungan antara keseimbangan jangka paigaig@n jangka pendek dan
kemampuan untuk mengkoreksi kesalahan pada kondisdakseimbangan
menuju kondisi keseimbangan

Kata kunci:
Kedelai, Tarif Impor Kedelai, Error Correction Model (ECM), Johansen
Multivariate Cointegration.
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CHAPTER 1
INTRODUCTION

11 Background

Soybean is one of important commodities which getnéion by the
Indonesian government right now. As other imporfaod commodities such as
rice, whole wheat and sugar, soybean also represeniodity which fiercely
negotiated in term of trade. This is due to the fhat soybean is the source of
raw material required by downstream food industhjicl is consumed by most
Indonesian people. Hence the availability of soybeary important for the
availability of products likes tofu and tempe toehéhe demand for nutrient. To
meet domestic demand, most of the time Indonessattnamport it. But, when
food prices in international market increases, #mmeously it is also transmitted

to an increasing price in domestic market.

The need for soybeans continues to increase aldtig population
growth and increasing per capita consumption, eajyem the form of processed
products and the growth of the animal feed indug¢8yegar, 2003). Soybean
demand per capita from 1970 to 1990 has increa88%1While in the period of
1990s to 2010 it is estimated to grow 2.92% per y8aegar, 1999). Increased
consumption of soy is so fast and can not be ofigean increase in domestic
soybean production, then the gap occurs. The gapcleaed by soybean import,
but it takes up a lot of foreign exchange (Amand Sawit, 1996).

Since trade of soybeans is no longer controlledBoA\-OG in 1991,
soybean import increased very rapidly (Swastikaalet2000). An effort to
improve land-based production through intensifmati extensification, and
diversification is not able to increase product&gnificantly. But indications
show a decrease dramatically in production aft&819ntil now (Siregar, 1999;
Sudaryanto et al., 2001; Siregar and Sumaryantd)3;205iregar, 2003;
Hendayana. R., 2003).

Figure 1.1. shows a trade deficit in soybean iroi@sia. It indicates that

we have not been able to meet the needs of soytlwangh the domestic

1 Universitas | ndonesia



production. A the same time the governmeis expected tgrotect domesti
production from the flood of imported soybe To protect domestic producers
soybean in Indonesia, the governm imposesa policy of import tariffs to prote«
domestic producer (due to ing imports prices of soybean). Based on rese
results, it indicateshat determination of tariff differences will givaesignificant
impact on soybean farmers' profiAt the level of import tariff 5%, therofit of
farmer is expected teach 18.85%Nuryanti and Kustiari, 2007).

tinport Tariff
1o I 5%y P 2.5% 1 0 ! 10™ Lo e
t > e e "
Impart vel 1 1 1 [ [
{000 ton; L | 1 1 )
| I ] 1 L M
1 ] ~—— I I
0.100 1 1 1 t t
1 I 1 | I
1 1 1 1 I
0.001 i I I + +
) 1 1 I 1 X
1 I 1 | I
0.000 I L 1 L .
I | 1 I 1
I 1 1 1 1
0.000 ! ! ! ' L vaa
N D E e AR OD O DDD DD AR
S O B & B B P H P OO P O
RGN GG A R

Source: WITS (processed)

Figure1.1. Deficit Trade Balance of Soybean

Meanwhile, soybean import tariff rate at 22.3% \iitrease profits ¢
farmers by 25%. But in aggregate increase in saybmport tariff will only resull
in loss of social welfare of Rp 147 billion (Nuryarand Kustiari, 2007)
However, the rise in watl soybean prices i®llowed by the decreasing impc
tariff to 0% in 1998. De to domestic distribution chanr, a 0% tariffrate would
actually benefit big importers and dealers so tihateffect of tariff reductiodoes
not have a significaritnpact on prices at the level of farmers and coresamit

also requires intensive supervision of domestiden@ute bythegovernmen

Table 1.1 shows that per capita soybean consumgutiolmdonesiar
people tend$o increase, while domestic produci shows a declining trend at t
same time. This condition shows that Indonesiaxjgegencing an increase
dependence on soybean imports. Beside househotiimgmion, soybean is al

used as a raw material for sn-scale industries such as tofu anchpe as well a



medium-scale industries and large, like soy sautrld soybean prices
continued to soar since the year 2007. It indicats&bility in the prices of these
commodities. This contributes in mid-2007 to anr@asing price of imported

soybeans in parallel to an increase in its impadhe domestic prices of soybean

Table1.1. Growth Production (Indonesia & World)
and Indonesia Consumption

Production (ton) 0 Domestic

Year % . Consumption

Indonesia World Production (ke/cap/year)
1997 1,356,891 144,418,185 0.94 na
1998 1,305,640 160,103,858 0.82 na
1999 1,382,848 157,796,852 0.88 5.7
2000 1,018,000 161,400,626 0.63 na
2001 826,932 177,923,563 0.46 Na
2002 673,956 181,815,725 0.37 7.1
2003 671,600 187,514,812 0.36 6.93
2004 723,483 206,909,669 0.35 7.22
2005 808,353 214,909,669 0.38 7.78
2006 749,038 221,500,938 0.34 8.31
2007* 608,263 na na na

Source: BPS (processed); *: prediction

The lower price of imported soybeans than domesiimes can occur,
when a large domestic demand and strengtheningeofupiah against the U.S.
dollar are expected. So far the effectiveness oft@f policy to dampen price
increases of imported soybean is still weak. Séwateer technical policies are
still needed, such as increased production coupléid the implementation of
appropriate import tariffs, extensive soybean land incentives development for

farmers to support price stability and trade penfance of soybean products.

Even though a 0% tariff rate was imposed in 1998ain not effectively
reduce the domestic price. The BPS data showshbdbcal soybean prices from
year to year is always more expensive than impodegbean. In 1992 the
difference in price is Rp. 303/kg, local soybeanrenexpensive than soybean
imports, the difference increased to Rp. 1016/k@@00. This causes the local

soybean not competitive compared to soybean imgeigsire 1.2.)

Universitas I ndonesia
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Figure 1.2. Price Fluctuation of Soybean (Import, Domestic and World)

Now Indonesia soybean import tariff is 0%. Howevtke Department ¢
Agriculture has submitted proposal oisoybearimport tariff rate to the Ministr
of Finance. 8ybean import tariff isproposed to increase to 8%. But in
discussion amondvinistry of Agriculture, Ministry of Trade and Misiry of
Finance there is possibility that soybean tarifi ve applied in stages * -15%.
In the era of free trade wte Indonesia is also a member of the WTO, the -
setting is a problem. But related the domestic market, governmeantst alsc

provide protectiorior soybearproducers.

The objective of imposing soybean import tariff s grotectdomesti
producers from a flood of imped soybean in domestic markethe tariff is
expected to reduce imported soybeencourage domestic soybean priaad
provide incentivesoybean producers to increatheir production. @vernmen
revenues from the impogjnmport tariff can bistributedto the soybean farme
in various forms of incentives in order to encoweragcreasincthe quality and

capacity of domestic productic

But, according toTadjuddin Kadir (2009) this policdoes not provid
much help becae increasing soybean price in domestic marketréashec
100%. To solvethe soybean problem, it is necessaryanalyzedfactors tha
causes rising the soybean prices. This problembeaseen from the domes

condition and global trade. Most Indone: domestic demand is met lopport,



especially from USA. So the domestic soybean tsitlmtion is related with the
situation of global soybean trade. Any changeshan dlobal soybean trade will

have an impact to the soybean market in the country

Therefore, based on those backgrounds and probtensoned above,
it is interesting to analyze some factors thatafteomestic price of soybean in a

long term and short term.

1.2 Resear ch Objective

Based on the background and formulation of the Ilprolihat have been

presented, the objectives of this research are to:

a. Identify the factors that influence domestic pridesoybeans in Indonesia

in the long-term and short-term;

b. Analyze the influence of factors that affect thengstic price of soybeans

in Indonesia long-term and short-term.

13. Scope of Research

The research focuses on several data related tmeaoyprice namely:
domestic price of soybean in Indonesia, soybearoiitngolume, international
price of soybean, Indonesia’s Gross Domestic Pito@BDP), nominal exchange
rate, and import tariff rate imposed by Indonesi@egnment. The data used is
guarterly data from 1990 — 2006.

14. Resear ch M ethodology

The function of the domestic prices in this study de formed into a

mathematical equation as follows:

PDOM =f (M, WP, NER, Y, TRR) oot (1.1)
where :

PDOM = Domestic Price of Soybean (Rp/kg)

M = Volume Import of Soybean (ton)

WP = World Price of Soybean (US$/ton)

NER = Nominal Exchange Rate (Rp/US$)

Y = Gross Domestic Product (billion Rp)

Universitas I ndonesia



TRF = Import Tariff Rate of Soybean (%)
t =t period

To analyze several factors influencing the price@fbeans in domestic
market, the Johansen Multivariate Cointegration ehdd used for long term

analysis and Error Correction Model (ECM) is foodhrun.

The data which used in this study is time serid¢a.ddource of the data
are from WITS (World Integrated Trade Solution),r&au of Statistics (BPS),
Ministry of Agriculture, Ministry of Trade, and ah sources including electronic

sources.

15. Resear ch Hypothesis

Through a theoretical approach, the hypothesesopaupin this research

are as follows:

- Volume import of soybean have a negative (-) catie@h with domestic price
of soybean in long-term and short-term;

- World price of soybean have a positive (+) corfelatvith domestic price of
soybean in long-term and short-term;

- Nominal exchange rate have a positive (+) corm@hatith domestic price of
soybean in long-term and short-term;

- Indonesian GDP have a positive (+) correlation wdibimestic price of
soybean in long-term and short-term;

- Import tariff of soybean have a positive (+) coaten with domestic price of

soybean in long-term and short-term.

1.6. Outline

In order to facilitate the understanding of thiedis, brief description

about the content of each chapter of the thegjveén as follows:
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Chapter 1. Introduction

This part will discuss the background of the prablevhich explain
about the recent condition of research object, ativje of the research, research

coverage, research methodology, thesis hypothedith@ organization of thesis.
Chapter 2: Theoretical Background

This chapter consists of several theories whichediethe issues. The
theories used in this research include internatitvade theories, demand theory,
theory of trade barrier especially about tariff it Moreover, this part also
consists of several literature studies about tlewipus empirical research which

related to the topic in this thesis.
Chapter 3: World and I ndonesia Soybean Profile

This chapter contains general descriptions conegrtiie condition of
Indonesia’s and world soybean production, conswnpénd trade. In addition,

the soybean regulation in Indonesia and markettstrel will also be included.
Chapter 4: Resear ch M ethodology

This chapter will describe how the problems beinmlgzed. This
chapter consists of construction of the modelsa daurce and description, and

analysis method.
Chapter 5: Resultsand Analysis

In this chapter, data will be analyzed by using hodt developed in
Chapter 4. Then both result of regression and ntyais will be presented in

order to achieve the objective of the research.
Chapter 6: Conclusion and Recommendation

This chapter consists of the conclusion based erattalysis on Chapter
5 and policy recommendation which can be used asmut for policy makers.

Suggestion for research in the future is also piteske
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CHAPTER 2
THEORITICAL REVIEW

2.1. International Trade Theory

In the late 1% century mercantilism was born, it related to in&tional
trade which states that the way for a country tcob®e rich and powerful is to
export and import as little as possible. Surplusegated from exports realized in
the form of gold. Number of gold showed the wealttd power of a country in
defeating the other countries. They believe thatoantry can gain trade

advantages at the expense of other countries $uenayame).

This view is challenged by Adam Smith who said ¢rdmbtween two
countries is based on absolute advantage (assumecbutries and 2
commodities). If a country is more efficient in duxing a commodity compared
to other countries, but less efficiently than oteuntries in the production of
other commodities, then both countries can benefit each specialize in

producing commodities which have more advantage.

While in 1817, David Ricardo argued with the law aimparative
advantage that completes the theory of Adam Srithough a country is less
efficient than other countries in producing bothmeoodities, but still can trade
and benefits both parties by way the first coustspecializes in the production
and export commodities which have the smallestfiziehcies and to import

commodities which have the greatest inefficiency.

Heckscher-Ochlin (H-O) theory (1919) stated thabantry will export
products/commodities that use intensive raw mdgengoduced by countries
itself and will import the raw materials are scanceountry. The H-O theory is
also called the theory of proportional factor oe theory of factor endowment.
The basic concept of H-O theory is that internatlomade is due to different
opportunity costs between the two countries. Thigerdince is because the
alternative costs of differences in the numberrofdpction factors such as labor,

capital and raw materials owned by Indonesia ard.thited States. Indonesia is
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abundance imaw materials anunskilled labor. In contrast, the U.iS.abundanc

in capital and skilled labor.

H-O theory withinthe limits defined the narrowest argue that:

a. A country will produce goods that use factors puigiun is relatively mort
available, so the price of goods is relatively ghbacause production co:
are relatively cheap. So when the price of laboages) an the price of
capital (interest rate) expressed ay and PG for the state 1 and kL and
PG for the state 2, the-O theory states that if:

PL, PC, PL  PL,

PL, PC, PC, PC,
The notation above indicates that the proportionthaf price of labor t
capital in country 1 (Fi/PG) is smaller than the proportion of the price
labor to capital price in the country 2 (,/PG), means that the price of lak
is relatively cheaper in country 1 while the prcapital is relatively cheap
in the country 2.This condition causes the coty 1 will export labo-

intensive

b. With the emphasis on production and export of goibds use factors ¢
production are relatively more, the prices of prtthn factors are relative
more will go up due to a specialization of eachntpubased on excence
of production factors has, so that each party wbelch great benelof free

trade in the world and will increase welf:

As the development of -O theory, Samuelsen (1949) put forward 1
theory of price adjustment factor (Factor Price &igation Theorem).The
essence of this theory is that if specializatioadgsommodated in the producti
of free trade, the prices of production factorsdes interesrates of money, lan
rent) will be equal to one another among the caoemtthat traded (Salvatol
2004).

Although the factors of production can not be mofredh one country t
another, but goodsan move, so that traffic through this stuff, attyutwo parties

to buy or sell a particular inp
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Suppose that country A that have labor costs muoeterd and higher
interest rates than country B. After those two ¢oes trades which the country
directed toward the production of goods X is labiensive and tend to export
goods so that the labor intensive good Y is capitainsive reduced. As a result
the amount of labor demanded will increase anditheunt of capital decrease, so

that wages would rise, and vice versa interess natk fall.

The opposite occurs for the country B, so thatchentry had a relative
wages to rise and lower in country B, the wage lngh relative to fall. Thus the
tendency of prices of production factors will be game as the result of efforts to

make international trade specialization occurs afte

211 Export Import Theory

International trade can occur because of differenice demand and
supply of a country. This difference is due to: ifa} all countries have and are
able to produce commodities that are traded becoafusatural factors that do not
support; (b) the ability of a country to absorb apgly the technology to produce
a particular commodity in a more efficient leveltugman and Obstfeld (2003)
explain, if there are two countries, domestic amcifjn, and they consume the
same goods, which are transported from one coutdryanother without
generating costs (transportation costs are zerohd& in each country where
competitive supply and demand is a function of raagkices, supply and demand
will depend on the domestic currency, while thepdyand demand in foreign
countries will depend on the price of foreign caog If then it is assumed that
the exchange rate between two currencies are floémted by the form of trade

policies applied in goods market is the price usdte domestic currency.

Trading occurs when there are price differencethattime before the
trade. Usually, price of goods in domestic highemt outside price before trade.
Having established trade relations, starting gowmghsfers from foreign to
domestic because domestic prices are higher théoreign. This trade increases
the price of foreign goods and decreases pricegamestic goods until price

difference does not happen again.
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To determine the world price and quantity tradeavarld markets, it is
necessary to set up two new curves are demand éomaomestic imports and
the supply curve for foreign exports which is babBjcderived from supply and
demand curves in domestic. Demand for imports shbesxcess of the amount
that consumers are asked for the quantity supjpyedomestic producers, while
the supply of foreign exports is the excess of d@ngount offered by foreign

producers on the quantity demanded by foreign coesst

Price, P Price, P

o

i
1
1
1
1
1
1

D.

[}
I
[
I
]
I
]
s 8, . D, GQuantity, @ (D, -5;) (D,-5,) Quantity, @

Source: International Economics Theory and Polikiyigman and Obstfeld, 2006)

Figure 2.1. Demand Curvefor Domestic Import

Based on Figure 2.1 for domestic import demand, nwpece at P
domestic consumers requested a total pfvihile the domestic supply is only for
S,, so that domestic demand for imports amounte®te), in this case there is
excess demand. If the price increasesodBmand of domestic consumer was
reduced to B while domestic producers increase supply to 82he demand for
imports fell to (B-S). This condition is the & supply and domestic demand at
same large, which indicates a country without @draso that the price apP
domestic demand for imports cut straight axis, rmeaamimports (import demand
in P, =0).

According to Figure 2.2 for foreign export supglyreign producers will
supply for S1' when the price is at,Rvhile foreign consumer demand is only for
D4, so the supply available for export ig'¢{B1'), resulting in excess supply. If the

price increases to,R foreign producers will increase supply tg, $he foreign
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consumer demand reduce t@',50 the supply for export increased t@'{%).
When prices occurred in the,,Rhe foreign supply and demand will be equal to
the situation without the trade, so at this prioe supply curve for foreign exports

cut the vertical axis, meaning there is no expexp6rt supply =0 in B.

Price, 2 g Price, P
Xa
- 95 R 'S |
: i i
i 1
P1 ket it Tretaaptt pin e b ek bty B i \ ]
g i i 0
[ 1 i i
i P 0 i
P P 1 i 1
Pyr-—-ry bl pl Sl " i i
1 1! 1 :
i ! g0 p i
Tt -
[ gy
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D' D' 5,8, Quantity, & (5,"-D,'){5.'- D"} Quantity, @

Source: International Economics Theory and Polkiyigman and Obstfeld, 2006)

Figure 2.2. Supply Curvefor Foreign Export

The balance of the world occurs when the domestimahd for imports
equals foreign export supply (Figure 2.3). In doticemarkets, production and
consumption occurs at point A when the price reddPg, while the production

and consumption in the foreign market occurs attp&iwhen the price of P3.

When there is trade, the prices established invibdd market are
among the Pand B when the two countries is a big country. At a @itielow the
P1, the domestic country will ask for more (point tBan the amount produced
domestically (point B) so that it will import thexaess demand (B-C). While the
price above E foreign countries will produce greater than thequested or
consumed. As a result an excess supply (B'-C')thab foreign countries are

exporting excess supply.
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Home market World market Foreign market
Price, P Price, P Price, P
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———————————
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Source: International Economics Theory and Polikcyigman and Obstfeld, 2006)

Figure 2.3. International Trade Equilibrium

When price at B the quantity demanded for consumption commodities
in the domestic country equal to the amount thefgrpfso that the domestic
country does not import the commodity (price &)Pn domestic markets,-Hs
the excess demand which indicates that the domestictry must import the,P
On the other hand, in foreign markets,sRows that the quantity supplied equals
the quantity demanded that foreign countries doexgiort these commodities.
This state refers to the export supply curve onvibdd market, which is shown
at point B*. In foreign markets, Pis the excess supply which indicates that
foreign countries must export t@.Fhe situation in world markets, the*Pwhere
the amount demanded by the domestic market equtidet@mount offered by
foreign markets, indicated by the intersection eetw MD and XS curve. This
intersection is an equilibrium in which trade iacbed between the two countries,

namely the P* and Q.

2.1.2. TradeProtection

Free trade will be able to maximize the outputhef tvorld and benefits
for each country involved. But in reality, almosteey state still apply various
forms of barriers to free trade. Because of thesedss is closely related to the
practice and trade or commercial interests of eamimtry, the obstacles are
commonly referred to as trade policy. Although angral the implementation of
trade policy is always presented as a tool thaulshbe applied to improve

national welfare, in reality it is more contradigtathan unilateral interests of
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certain groups who are most disadvantaged by tipécapon of trade barriers
(Salvatore, 1997).

The most prominent form of trade barriers is tarfffidging from the
aspect of origin of commodities, there are two kimd tariff, import tariffs and
export tariff. Then when viewed from the countingahanism, there are three
types of tariffs, specific tariff, tariff combinath (compound), and ad valorem
tariff. Tariff barriers are usually in the form obuntervailing duty, anti-dumping
duty and surcharge (additional fee). While the taoiff barriers usually in form
of import licensing, quotas, technical regulatiohealth regulations, standards,
etc. (Salvatore, 1997). Although the level of favidirriers (percentage of taxes or
duties) imposed on primary and secondary produdfferent from one
commodity to other commodities, the impact will the same, namely to reduce

foreign exchange earnings (Todaro, 2000).

Analyzing the impact of imposing tariff can be vivin the framework
of partial equilibrium. Partial equilibrium in mangases (but not always) are
widely used to analyze the impact of trade policyohe sector's is understood
without seeing the impact on other sectors usuadiyng demand and supply

curves.

Trade good between two countries occurs where g demand is a
function of market price with the assumption theg exchange rate between two
currencies is not influenced by the shape of tragdkicy in these two markets.
Suppose country 1 supply shortage due to domestisurnption, and country 2
have excess supply which consumption exceeds piioduso that prices of
domestic good is higher than in other countriesntbstablished trade relations

between the two countries.

Economic impact of the imposing import tariffs bgeocountry can be
explained graphically (Figure 2.4.) Assuming doriceats importer while others
are exporters and domestic in this case Indonessanmajor soybean importer in
the world, so the changes will affect the imporwairld markets, especially the

world soybean prices (Krugman, 1991; and Salvatt987).
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The imposition of tariffs resulted on domestic pdcrise to ;. With
domestic prices highedomestii producers increase supply, while dome
consumer demand will decrease, so that domestiaade@rfor imports will be
reduced.

b

Price iRp/l g

Source: International Economics Theory and Poliknggman and Obstfeld, 20C

Figure2.4. Import Tariff Curve

The increase irdomesti prices is smaller than the size of the ta
because part of the tariff reduction is reflectedhe price of exports by forei
and therefore do not burden the domestic consuis. is natural consequen
of trade policies that are restricting imts. In reality, however great this imp:
is very small, like a country who was wearing atieely small import tariffs fo
certain commodities is also a small effect on thenmodity trade, so that ti

imposition of tariffs is only a small effect on cmodity prices.

Imposing import tariffs would benefit the domesgicoducers becau:
import prices of goods are relatively more expemstompared with domesit
goods, so the quantity of imports will decrease. the figure shows th
implementation of impa tariffs causes costs to be higher. As a resdtworld
price fell to PW', while the prices received by dmstic consumers become PV
t, the import goods should be down-gd'. Application of this theory leads to
increase of import tariff rates goods by importer countries, decre
consumption, increase production, decrease impamts government reven

from tariff.
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2.1.3. TradeBalance

According to Mankiw (2006), trade balance or ngbats is the export
value of a country reduced by the value of its intgpd/Nhile the factors that affect
to trade balance, including:

— Consumer tastes for goods produced at home anddbro
— Prices of goods at home and abroad.

- Exchange rates which determine the amount of damestrency needed to
buy some foreign currency.

- Income consumers at home and abroad.
— Cost of goods brought from one country to another.

- Government policies towards international trade.

Theoretically exports of goods affected by a supplyd demand.
International trade theory stated that the facaffescting exports can be seen from
the demand side and supply side (Krugman, 1988; 2@®0). From the demand
side, exports are influenced by export prices, arge rate, world income and
foreigntrade policies of importing and exporting countries deragion. While the
supply side, exports are influenced by export gricomestic prices, exchange
rate, production capacity, the interest of capit@bhor wages, input prices, and

deregulation policy (exporting countries).

2.1.4. ExchangeRate

Exchange rate is defined as the price of foreigmeticy from domestic
financial views (Blanchard, 2000). According to iman and Obstfelt (2006) the
rate changes can be divided into two, namely dégtien and appreciation.
Depreciation is the decline in the price of dontesturrency against foreign
currencies, while appreciation is the increasehm price of domestic currency

against foreign currencies. If other conditions a@n(ceteris paribus), then:

— Depreciation of the currency of a country make fhize of the goods

becomes cheaper for foreign countries.

— Appreciation of the country's currency led to pribe goods become more

expensive for foreign countries.
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Exchange rates can be calculated into two, narhelyyominal exchange
rate and real exchange rate. Nominal exchange isathe relative price of
currencies between two countries. Thus if the valune rupiah against the U.S.
$ is Rp. 8500 per U.S. $, we can exchange U.St&éRp. 8500 in the foreign
exchange market. Meanwhile, the real exchangeisatiee relative price of an
item between the two countries. Thus the real exghaate indicates an exchange
value of goods in a country with other countrieeeTreal exchange rate is the
nominal exchange rate was corrected with relatiieep, i.e. prices in the country
compared with prices abroad. Real exchange rateebet the two countries is
calculated from nominal exchange rates and prieelden the two countries. The
relationship of real exchange rate of a currencthvai nominal exchange rate,

prices of domestic goods and foreign goods prie@sbe formulated as follows:
Real Exchange Rate = Nominal Exchange Rate x Pe&eel Ratio

The ratio of the price level is the ratio betweba price levels in the
country with the price level abroad. From the folanabove, if the real exchange
rate is high, foreign goods relatively cheaper danhestic goods relatively more
expensive. Whereas if real exchange rate is loveida goods relatively more

expensive and domestic goods relatively cheaper.

While the policies of each country associated whthexchange rate can
be classified into two types. First, fixed exchangge where the local currency is
fixed against the specified foreign currency. Secofioating exchange rate
system, where the exchange rate or rates may cletirnggy time, depending on
the number of supply and demand of foreign currerelgtive to domestic
currency. There are three major factors influentirggforeign exchange demand,

such as:
- Import Financing

The higher imports of goods and services, thengtieater the demand for
that brief exchange rate will tend to weaken. Cosely, if imports decrease
the demand for foreign currency will decline scttie exchange rate will be

strengthened.
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— Capital Outflow

The greater the flow of capital out, the greatez ttemand for foreign
currencies will weaken further and the exchange. @apital flows including
debt payments out of the Indonesian population h(bgptivate and
government) to foreigners and people of Indonedscgment of funds

abroad.
— Speculation Activities

More foreign currency speculation activities cortddcby speculators, the
greater the demand for foreign currency exchanggs that weaken the local

currency against foreign currencies.

Meanwhile, the supply of foreign currency is infheed by two main

factors:
— Export Revenues

The greater the volume of export revenues of gaods services, then the
greater the amount of foreign exchange owned by a country #mal

subsequent exchange rate against foreign currewoielsl tend to strengthen
or appreciation. Conversely, when exports decliried, amount of foreign

exchange will have diminished so that the exchaiatgetends to depreciate.
- Capital Inflow

The greater the capital inflow, the exchange ratel$ to increases. Capital
inflows in the form of acceptance they will be ardign debt, short-term
placement of funds by foreign parties (portfolioréstment), and foreign

direct investment (FDI)

It is said that, the factors that affect excharages, demand and supply
of foreign currency are influenced by the developtmaf exports, imports and
capital flows from home and abroad. The developnurgxports and imports
among others influenced by the relative price betwa country with a trade

partner countries. The higher a country's inflaticaie compared to other
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countries, the prices of goods a country exportsenexpensive and can reduce

the export and the next will reduce a country'erge rate.

2.15. Income/ Gross Domestic Product (GDP)

In macroeconomic theory, the income of a country ba measured
from three approaches, namely income of the appraae production approach

and expenditure approach (Nanga, 2001:17).
- Income Approach

Income approach is a measured by the income ofuptimeh factor such as

from labor, capital, and also profit.
- Production Approach

From the production approach, income of a courstthé amount to produce
final goods and services produced by economic sedtothe country in a
period (one year). In general, the economic seaarsbe summarized into
three sectors, namely: agriculture, manufactureas and service sectors.
In Indonesia the incomes by production approachgaseped into 9 (nine)
sectors in order to make it easier and avoid oppitey calculations, namely:
mining and quarrying; agriculture; manufacturinglustry; electricity; gas
and water supply; construction; trade, hotels astaurants; transport and

communications and warehousing; financial serviaes; other services.
- Expenditure Approach

In the expenditure approach, the national incoma obuntry is the amount
of spending by the household sector (consumptitimy, private sector
(investment), government sector (government spepdand the foreign
sector (exports). The logic of this approach ig tha expenditure of a party

is income to the other party.
2.1.6. Tradeliberalization
The nature of trade liberalization is to eliminatious tariff and non

tariff barrier on trade. With trade liberalizatidioy example agricultural products
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can improve the access to wider markets, reduabioexport subsidies and
domestic subsidies, and not just in the show toeemse the volume of products

traded international market, but also to ensuwrarading system.

Developing countries including Indonesia are veigvie in trade policy
in accordance with the demands of the market méstmarin the world trade,
Indonesia has making ratification with WTO provissoand without reducing
protection to farmers. WTO agreement still allowmsldnesia to impose import
tariffs for some commodities. The challenge in tlear future to be faced by the
Indonesian government is the implementation ofs¢tieeme Common Effective
Preferential Tariffs (CEPT) within the frameworkthie AFTA agreement. CEPT
scheme in its implementation was agreed to classify-processed agricultural

products into 3 groups.

- Commodity groups which immediately went into the ROE(intermediate

inclusion list)

- Commodity groups to temporarily excluded from thd&RT scheme

(temporary exclusion list)

— Commodity groups by the member states are considaesitive and need

special mechanisms (sensitive list).

International trades are open and transparent ghrdbe process of
globalization and closely associated with the dlolmarket. Recently, world
market price quickly and strongly affects the dyr@nof prices in the domestic
market. In other words that the formation of priceshe domestic market has a
close relationship with changes in the internationarket prices and changes in
exchange rate values. An increase in the intemaitibade is an instrument of

import tariffs in the face of trade liberalizatia@specially soybean commaodities.

2.2. Previous Research

Previous study which is similar to this research haen carried out by
Wei Si and Wang (2004). They examine the extenthich the Chinese and the
world sugar markets are integrated and how priggtdhtions in the world market

may affect China’s domestic sugar market. Theythedohansen Cointegration
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method to examine whether a long-run co-integratedationship exists between
main domestic sugar markets and between domestcir#rrnational sugar
markets. And also they use theror Correction Models(ECM) to analyses the
likely short-run impacts of international sugar cgrifluctuations on China’s
domestic sugar market. Their study shows that tilseeeelong run co-integration
relationship between domestic sugar markets, aridele® world sugar spot
market and China’s domestic sugar market. The wsutghr market price tends to
lead price changes in China’s domestic sugar maH@wever, in the short run,
changes in the world sugar price do not seem te havimmediate impact on the
sugar price in China’s domestic market. In otherdymo short-run cointegration

exists in two markets.

Kariyasa and Sinaga (2007) analyze the feed argkehimeat markets
behavior in Indonesia, including domestic feed raallehavior influence factors,
domestic and world markets of chicken meat behaiwifiuence factors, and
responsive level each market to its influence factdhe simultaneous equation
econometric model approach through the Two StagastL&quares (2SLS)
estimation method had been implemented in ordee#éch the objectives this
research. The analysis results shown that feed uptimsh behavior more
responsive to the changing in the maize price thanprice of feed itself. Feed
demand behavior is more responsive to the changbe ichicken meat price than
the price of feed itself, and feed price behaveomiore influenced from supply
side than demand side. Chicken meat production ase ninfluenced by its
domestic price than other factors. In the long-the,world price of chicken meat
will be strongly influenced both from supply andntind sides, as well as it
through import price has a stronger effect than dbenestic market power to

create the domestic chicken meat price.

Meanwhile, Center of Research and Development, siini of
Agriculture (2000) use regression model to anatymeimpact of exchange rate,
international price and base price of grain to s of soybean. The regression
result concluded that the government should considigency exchange rates and

should not consider the international soybean prinedetermining base price of
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soybean. It describes further that the value %)fematively low, it show there are

other variables that affect base price settingdessvariables in the model.

They continue to analyze the factors affecting orat the soybean
producer level. They include variables such as lpmsee, price of producer at
previous year, import tariff at previous year, amport volume of soybean at
previous period. They conclude that the base patiey tends to affect the price
of soybean producers. But the data shows thatdke price of soybeans tends to
move away from the producer price. Having said, thiatan not be said that the
base price policy has effectively encouraged fasmersustain producer prices.
Because the base price of soybeans tends to b& tredqgoroducer price, it can be
said that the objectives of applying the base ppodicy is not effective.
According to Rachman (1996) and Rusastra (1991)s ibecause the annual
procurement from BULOG is very small or evens ndrtee lack of effectiveness
of the base price policy is also seen from the désted area of soybeans.
Regression results shows that the base price pladisyno affect to the harvested

area. However, otherwise the producer price affbetsoybean harvested area.

Import tariff is usually raising the price includjirihe domestic price of
domestic producers. Negative coefficient for imgartff shows that import tariff
policy is not effective against the domestic pritecan be said that the producer
price is affected by parity price and import volurak soybeans. During the
application of the base price policy of soybeangart tariffs levied was 30% in
the period 1979-80 and 10% in the period 1981-%iis Support the conclusion
that import tariff is not effective because at tinee of declining import tariffs, the
consumer price ratio of parity prices actually eased. In other words, consumers
pay higher than necessary (Agricultural Socio-EcoicoResearch, 2000). The
reduction of import tariff is in accordance with ethdemands of trade

liberalization. But consumers in the country stdem to be worse off

Briefly, the summary of these previous studies lsarseen in this table

below:
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Table2.1. Summary of Previous Study and Resear ch Position

Previous Study Research Position

Wei Si and Wang (2004) This research adopts ECM method
that used in this journal and also
with the same point of view, seeing
how the world price fluctuations

affect to domestic price.

They use ECM method to analyze how pr
fluctuations in the world market may affe
China’s domestic sugar market. In the long r
world sugar market price lead to price change:
China’s domestic sugar market. In the short r
changes in the world sugar price do not seen
have an immediate impact on the sugar price
China’s domestic market.

Kariya and Sinaga (2007) This journal has the same

pothesis that world price has
They use Two Stage Least Square (2TLS) %sitive influenced to domestic

analyze the feed and chicken meat markels derlvi h h 1
behavior in Indonesia. In the long-run, the worl ree. It underlying the author uge
. - o . is journal as material of analysis.

price of chicken meat will be strongly influence
both from supply and demand sides, as well as it
through import price has a stronger effect than the
domestic market power to create the domestic
chicken meat price.

Center of Research and Development, Ministry This journal analyzes the soybean
of Agriculture (2000) commodity. It is the same with this

. research. So, it can support to
They use ECM methqd to anglyze the |mpac! analyze this research. PP
several variables to price forming of soybean.
result related to base price of soybean, exche
rate is significant and world price is not sigréfit
in determining base price of soybean. ValudRof
relatively low, it shows there are other variab
that affect base price setting. The result relape:
price of soybean at producer level, base pr
price of producer (-1), import tariff (-1), an
import volume of soybean (-1). They conclude t
the base price policy tends to affect the price
soybean producers. But the data shows that
base price of soybeans tends to move away f
the producer price. Import tariff is usually raggii
the price including the domestic price of domes
producers. Negative coefficient for import tar
shows that import tariff policy is not effectiv
against the domestic price.
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CHAPTER 3
WORLD AND INDONESIA SOYBEAN PROFILE

3.1.World Soybean

The currentof turmoil in financial markets, especially aftéret credi
crisis freezes propty sector inthe United Stateshé market saw that happen
attraction at the demand side of food commodittestiieir own food needs al

the needs of bio-fuehat drives the global food price fluctuatio

One of the food commodities experiencing turrris soyban. High
soybean prices which reached more than lindicate ashock occurred in tF
supply-demand. Ais chapter attempted to describe comprehensively the

performance of theupply and demand soybean ma

3.1.1. World Production

The bio-fueldevelopmer policies make producers of food commodi
prioritize what commodityto be producedn the short and long term. Tt
decision had an impact osoybean cultivation. Currently, producers shc

analyzethe ratio of soybean and corn pric
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400.0 —

300.0 219.8 2215 215.0 2063

200.0 +— —] — — —

100.0 +—— — — — —
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Source: Department of Agricultt, USA (million ton)

Figure 3.1. World Soybean and Corn Production
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Figure 3.1. shows aorld soybean production continues to decline,
a decreasindrend of 2% during the period 2(-2007. The figure shosvthat
during the period the world soybean production islidegy. One of the mos
common reasons is the conversion of soybean fialdscorn fields. With thi
land conversiongorn production increased by 2% over the period-2007, anc

in 2007 corn productimincrease by 1%compared to the previous year.

Conversion of land mentioned above is the conversib land tha
occurred in the United States, as the larproducer ofsoybean production. |
2007, the planting areas in the United States égbesansfell sharply to 63.¢
million acres, whereas in the 2006, the plantinegpareached 75.5 million acr
(www.soystats.com). This means that in 2007 soylpanting area declid by
16% (Figure. 3.2). This is the first decline si26©3

5%

0%

2007 2006 2005

5% —F—

-10%

-15%

-20%

Source: Soystats (in acre)

Figure 3.2. Growth of World Soybean Area

For the world, ashock < the supply side in USAould negatively affec
soybean markets and derivatives. In 20USA which is the world's large
producer of production wor's soybean contribute32% (70.4 million tons) ¢
world production. The second largest country aUSA is Brazil, contributin
28% (Figure 3.3).

For Brazil, the year 2007 is an indicator of stipénd sustainability ¢
soybean production for over 4 (four) years befhe production contribution f
world production stagnant at 24¢t is occurred inArgentina as the country

third-largest producer of the world, its contributior2@07was21% or increase
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by 3% compared to 2 (two) years earlier. Two ottmmntriesbelonging to the !
(five) main contributors to the wd production is China and India.uBthe

production level both countries in 2007 relatively stable.

90
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70 +

mUSA
60

mBrazil
50 +

20 4 Argentina

30 4 mChina

20 - mIndia

10

2000 2001 2002 2003 2004 2005 2006 2007

Source: FAOSTATffrocesse)

Figure 3.3. The big five countries soybean production (million ton)

According to USDA projections (2008), in 2007/20p8riod, world
production would decrease by 7.28%. This can besezhlby the level c
productivity and soybean planting area. In theqakof 2007/2008, the level (
productivity of soybean production is projectediaxline globally by 3.97%, ar

the land / planting area jgojected to decrease by 3.63

The most feared in the futurea projected decline in productivity in tt
USA, amounted t8.48% in the periowof 2007/2008. Iwill impact significantly
to world production and import of Indonesian soybe&m.other producing
countries (not including SA) projected soybean productivity decreased by 2.

in the same period.

Based on USDA'projection in 2007/2008, the USgoybean supplie
will experience a great shock for the year 20073. It was not only a negati\
shock occurs causea decrease in productivity, but coupled with a cida in
planted area by5.8% or decrease the widt.8 million hectares. In contrast

other countries, precisely in 2007/20soybean planting ares projected tc
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increase by 2.1% or an increase of 1.4 million du&s of area, but productivity

decline.

3.1.2. World Consumption

Globally, consumption of soybean world since 2@&bve stable, with
a range of changes in consumption levels of 1-386fasGmption of soybean in the
world can be categorized into two, namely the consion of soy as a source of

protein (meat/protein meal) and soybean oil.

In 2007, for consumption above two categories, wbempared with
previous years soybean consumption increased 8%.61ighest growth of over 7
(seven) last year occurred in 2006 which reache®%2 High growth is
supported by a factor of production at that timenwgby 3%.

Although in 2007, soybean production decreased %y Hut from an
increase in the consumption side. This can be @y iadication that the structure
of the world soybean market is inelastic markedpmtion, at least for the times
now. The common thinking about the structure ofgsbgbean market is inverted
transmission of consumption-production relationshigpr the future price. With
the ever-increasing consumption (growth) and dedirproduction trend, it is
feared happened soybean world price fluctuationtsichvin turn form a new

equilibrium price at a higher level.

Soybean has a significant role in meeting demandofad that contains
protein. Other foods that can substitute soy asoteim source is carnel palm
(palm kernel oil), peanuts, fish, copra, sunfloweeds, cottonseed and rapeseed.
In the data obtained from Soystats, illustratedt ttegeseed, cottonseed and
sunflower seeds are the most can goods substitabigg Similarly, the role of
soybean to meet the needs of high vegetable ateplinder the palm oil's role in

meeting the needs of vegetable oil.

In 2007, soybean is able to meet the needs ofiprbye69% of the total
world consumption or increased 1% from the previgesr. And the contribution
of soybean in the world vegetable oil need in 288ached 30% or increased by

1% from the previous year. Until now, world vegdeabil demand is mainly
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provided or supplied bgil palm. In 2007, the contribution of palm oil antrease
by 1% compared tgrevious year. This illustrates that the increase in
contribution of soybean in fulfilling the world vetable oilproductioncan bemet
by 2 (two) things, namelgn increase iproduction and consumption sbybear
oil, and the declining obil production andconsumption of other vegetal

commodities (not including the r-palm oil).

2006

2007

0%

Soybean  Vegetable Oil Other Total

Source : Soyst
Figure 3.4. Growth of Consumption Level World Vegetable Oil

Increased contributions soybean oil and palm oivorld vegetable o
demand in 2007 wasué to the low growth in consumption of oil, othegeable
oils which only reaches 2%. hile consumption of soybean oil and palm
respetively growth reached 7% and {. Thus, the contribution of soybeanthe

world vegetable oil needs can be increi by compete with palm oil.

Today, world soybean consumption is also affectethk developmer
of bio-fuel use or demandince four years ago, the demand for vegetaldex
limited to meet the needs of manufacturing indudinyrecent years, the pe is
high enough to cause the purchasinwer decreases. This is a benefid¢al the
bio-fuel industry to increase their production. In the eth@, competition in th
supply of soybeans have not only limited to food &wed only o, butalso for

energy.

According to Good (2007), the utilization of soyheail for bic-fuel

production will affect the price of soybean oil doid-fuel price itself. Utilizatior
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for July 2007 is very large, when the average prfcgoybean oil reached US$ 0.1
higher than July 2006. During the bio-fuel prodontbased on food increased and
soybean production in South America has increaseddemand for soybean oil
will be increased significantly.

3.1.3. World Soybean Trade

The development of soybean trade between cournteesbe used to
show the world soybean demand patterns. If an @&serén soybean trade volume
of the world indicated that the increased world deds (vice versa). United State
Department of Agriculture (USDA) has projected timatthe period 2007/2008
world soybean trade will increase of 6.4% compamegrevious period. In the
period 2006/2007 the number of world soybean tradehed 141.4 million tons,
whereas in the 2007/2008 it is projected at 150lKomtons.

Table3.1. Soybean Export by Year and Countries (in million metric tons)

Country 2006/07 2007/08
Argentina 8.7 10.2
Brazil 235 30.7
Other South America 5.4 5.8
China 0.4 0.3
Other foreign 2.2 1.7
United States 30.4 26.5
Total exports 70.7 75.2

Source: USDA

Until now, most of the soybean-exporting countriz@@ the main
producers, namely the United States, Brazil, Anganand China. In 2006/2007,
the largest exporting countries are the UnitedeStand Brazil, with export value
for 30.4 million tons and 23.5 million tons respeely. Other than those two
countries, export value is still below 10 millioons. From the import activities,
the largest importing country is China, the Eurep&lion, Japan, South Korea,

Mexico and Indonesia.

The question is China's position in the world s@ayb&ade. On the one
hand China is the country's fourth largest producehe world, but also imports

most of the world soybean. This indicates the eris¢ of the domestic demand is
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not fulfilled from domestic supply, because histatidata showed no decline or a

significant increase in production.

Table 3.2. Soybean Import by Year and Countries (in million metric tons)

Country 2006/07 2007/08
European Union 1/ 15.4 15.8
Japan 4.1 4.2
South Korea 1.3 1.2
Taiwan 2.4 25
Mexico 3.9 4.0
Former Soviet Union 2/ 0.0 0.0
Other Europe 0.5 0.5
China 28.7 335
Malaysia 0.5 0.7
Indonesia 15 1.6
Other 12.4 11.4
Total imports 70.7 75.2

Source: USDA

Some gives analysis related to the level of soybegorts by China.
According to Cao et. al. (2004), the main factontdbuting to high soybean
consumption in China is increasing income and ugadion. There is a change of
food consumption patterns of starch-based foods tie food consumption of
protein-based. According the Interfax-China (200Agreased consumption of
soybean in China is driven by rapidly growing s@#berocessing industry. In
2006, 82% consumption of the domestic soybean psing industry comes from
imports. In comparison, in 1997, soybean processidgstry is only 30% are

obtained from imports.

It's also in Mexico, as the second state of theldi®rdargest soybean
importer. The occurrence of increased income thi@adisncreased consumption of
meat and vegetable oils, including soybean. Fdcsansporting the increase of
imports in Mexico are improving border infrastruetun border Mexico-United

States.

3.1.4. Roleof Paliciesagainst World Soybean Price I ncrease

The high price of grain commodities such as corheat, soybeans in
international market is caused by the United Stgiekcy in boosting the

production of alternative fuels (Nafi and Venni€08). Further note that the
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increase in world soybean prices is not causedysbiethe energy policy of the
United States government as it is also contributgdpolicy of transferring

soybean production to corn, other causes involve:

a. Chinese demand for soybean is large enough (thil'wdargest population,
economic growth in 2007 reached 9%) that triggeeshigh imported soybean
and derivative products. Increasing soybean impsrisaused by the storm
that strikes some agricultural areas in China. €hily China is the largest
country in consuming vegetable oil in the world.isTbould dictate the price

of soybeans in the global market.

b. An inventory of food commodities (soybeans) by theted States, Argentina
and Brazil is down to meet domestic needs. It is thuthe fact that land to

grow corn as a raw material of bio-ethanol hasaased.
c. The competing use of soybean oil, palm oil andrethéor alternative energy.

d. The transition from stock funds or money into condities markets.

Related to this condition, the question is howithpact on foreign trade
of these commodities in Indonesia, along with gsfaod prices in international
markets and rising crude oil prices are causingas to look for an alternative

energy source.

3.2.Indonesian Soybean

The history of how soy enters Indonesia is not kmol most likely
brought by Chinese traders in the 13th century.b8amgs originated in China,
which has been cultivated since 1000 years bef@¢RRirnamasari, 2006). But it
is started to be cultivated since around 1776.tBeitdevelopment of harvest area
is slow and has never been a major crop. Thidfisrdnt from soybeans in United
States or in South America which has been culttvate 1950, but the
development is very fast to be major soybean preduncthe world (Harnoto and
Sumarno, 1983).
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3.21. Indonesian Trade Soybean

Indonesia is one of the soybean importer counttiebalance between
national production and consumption has becom&getr of import dependence
on soybean Indonesia. This can be seen in Tablesttybean imports tend to
increase since 1996 until 2007. The high imporinoonesian soybean is in line
with the policies set by the world's largest expoinh the provision of export
subsidies that motivates Indonesian soybean imgotteimport (Malian, 2004).
Indonesia import soybean has been declining fro®220 2005, ie 1.4 million
tons become 1.1 million tons, then increased agjaite 2006. This is presumably
because at that period, there was an increase itd 8oybean prices is also

causing an increase in import price of soybean kspare 1.2)

Based on Trade Specialization Index (TSI) as tlkcator of product
development, it shows that Indonesia is a net itgpaturing the period 1996 to
2007 as indicated by the TSI value of -1.

Table 3.3 Growth of Export, Import and Trade Specialization Index of Soybean
(value in thousand USS$, volume in ton)

Export Import TSI

Year

Value Volume Value Volume Value Volume
1996 115.6 239.6  251,655.7 746,329.4 -1,0 -1,0
1997 0.8 5.9 206,674.2 616,375.0 -1,0 -1,0
1998 0.0 0.3 98,692.5 343,.7 -1,0 -1,0
1999 17.8 46 301,687.5 1,301,754.6 -1,0 -1,0
2000 116.8 520.9 275,.2 1,277,685.0 -1,0 -1,0
2001 344.9 1,188.0 239,321.6 1,136,419.4 -1,0 -1,0
2002 152.2 2354  299,219.1 1,365,252.7 -1,0 -1,0
2003 300.0 169.0 330,496.6 1,192,717.0 -1,0 -1,0
2004 501.1 1,300.4 416,929.8 1,115,792.8 -1,0 -1,0
2005 484.7 875.6  308,008.9 1,086,178.2 -1,0 -1,0
2006 2,980.7 1,732.4  299,578.2 1,132,143.5 -1,0 -1,0
2007 2,251.8 1,871.6  479,428.4 1,411,588.7 -1,0 -1,0

Source: BPS (processed)

Soybean propensity to import can also be triggérechuse of the low

quality of the domestic soybean than imported dhereover, imported soybean
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can be obtained with a cheaper price than the dierses/bean prices. According
to Sumarno and Harnoto (1983), the difference & tdudifferences in the quality
factors in soybean cultivation. Along with the ieasing population and incomes
lead to an increase in demand for soybeans thanhotibe offset by increased

domestic production.

Structure import of soybean in Indonesia shows #fraibst come from
USA. The share of soybean imports from USA is reddy larger than the from
Argentina and Brazil, where each year tends toemse along with increasing
domestic soybean demand as a raw material of fdbd. share of Indonesia's
soybean imports from the United States in 2007edd@5%.

Apart from the three major producers of the woildgdonesia also
imports from Canada and Malaysia. But the amoun¢letively small. The high
dependence on soybean imports by Indonesia, efipectane from medium-
scale industries and large. Indonesia in soybeamuuity prices acted as price
taker. Indonesian soybean production is relatigehall that can not control the
prices in international market.

Table 3.4 Sour ce of Indonesia Import by Countries

Importer Country 2005 2006 2007

USA

Total World Import (million USS) 7774.4 7254 544.5

Total Indonesia Import from USA (million USS) 255.7 280.1 409.5

Share (%) 3.29 3.86 75.21

Rank 8 8 -
Brazil

Total World Import (million USS) 6188.3 6352.4 16.1

Total Indonesia Import from USA (million USS) - - -

Share (%) - - -

Rank - - -
Argentina

Total World Import (million USS) 2774.7 1864.7 84.8

Total Indonesia Import from USA (million USS) 39.8 16.2 60.5

Share (%) 1.43 0.87 71.34

Rank 7 6 -

Source: Comtrade (processed)
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On the other hand, Indonesia is also a soybeanrtxgpocountries,
although the share of a relatively small comparét the value of imports. Some
countries which became the largest export destindtr Indonesia soybean in
2002-2006 include India, Japan, and the Philippimedonesia so far still has
limitations in soybean exports caused by the redasirength of competitors like
USA, Argentina and Brazil. In addition, soybean darction and the quality of

Indonesia which is still relatively lower than ttiérd-country exporters.

Trade between countries will happen if a country &asurplus (natural
resources, labor, capital, technology) and othent@es in deficit then they will
need each other to meet their needs. It also hapfmnsoybean products.
Indonesia is known as an agricultural country vishms large enough and should
have an abundance of soybean production, but mtpid¢ does not become a
reality. This is because most of Indonesian peoplesume soybean in the form
of direct or processed products. The data shows$ bhdonesian soybean
production is declining as a result of land conmgrfrom agricultural land into
housing or the manufacturing industry, while prevatonsumption continued to

increase along with the increasing number of pdmnran Indonesia.

Related to soybean prices, as the internationdeteae opened, then a
country has two possible positions. Indonesia séll soybeans to international
markets, or otherwise buy soybeans from the intemnal market. Indonesia must
compare the price of soybeans applicable in the edtim market with the
prevailing price in other countries or the world rke. If the world price of
soybeans is higher than domestic prices, then kslarwill be the exporter of
soybeans. Conversely, if the world price of soylseanlower than domestic

prices, then Indonesia will be a net importer gfteans.

Until now it generally has been an increase in dsiiweprices of
soybean, in producer price and consumer price.rbst significant increase of
the period occurred in the monetary crisis thatititonesia in 1997/1998. With
the depreciating domestic currency (rupiah) agdiotign currencies, then the
means of production such as fertilizers and pel&giexperienced a price hikes.

This resulted in increased costs production softlraters as producers must raise
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the selling price of soybean to cover losses imglrdue to the increase in

production costs.

3.2.2. Indonesian Gover nment Policies

Recognizing the role of soy as an important foodindonesia, the
government set up various policies in soybean dgveént efforts in Indonesia.
The government should ideally give a fair propartad the policy which is good

for soybean domestic producers and soybean consumer

In the early 1980, Indonesian government through 83 implements
procurement, storage and distribution of soybeame &im is to ensure the
availability of soybeans for craftsmen tofu and pemespecially for KOPTI
(Cooperative Association of Craftsmen) memberscliament from domestic
producers lasted only 3 years (1979/80-1982/83)thachumber is small or less
than 1% of domestic production. KOPTI was actuakyguired to buy local
soybeans about 20% of soybeans distributed by BUIl({D&&van and Purwoto,
1989). But in reality it was not going well. Theas®n is because the price of

imported soybeans more cheaply than local soybeans.

Since the abolition of monopolies by BULOG, soybe@ate is out of
control. It has a tendency that import increas@iditg, except in 1998 which was

due to the economic crisis experienced by Indongsi@ Table 3.3).

Another policy that the government has implememngtated to soybeans
is to determine the base price of soybeans withatlreof increasing production
and farmers' income. But in 1992, the governmerionger set the base prices for
soybean commodity because they are not effectinis. i$ because the difference
in price between the time (peak and off seasoslilisrelatively low. This is due
to limited supply, production at harvest alwaysabed without significant price
reduction. At the time of production rare, soyb@aigces do not increase beyond

the tolerance limit, caused by the distributiorinoported soybean.

Along with the above policies, the government atsplemented import
policy of soybean that can be used as an altemdtivprotect the domestic

producers. The level of specific tariffs will bet gbat the price level will not
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compete with local soybean prices. This strateggoissistent with the desired

policy of globalization to replace all forms of ntariff policies.

Table3.5. TheLevel of Import Tariff of Soybean

Year Import Tariff Description

1990 - 1993 10%

1994 - 1996 5%

1997 — 1998 2,5%

1999 - 2004 0% Kepmenkeu No. 41/KMK.01/1998
2005 10% Permenkeu No. 591/PMKI.010/2004
2008 0% Permenkeu No. 1/PMKI.01/2008

Source: Ministry of Finance

The level of tariffs applied to provide the necegdavel of protection to
protect the soybean producers in domestic mark®tbéan import tariffs that
apply in 1990-1993 amounted to 10%. Later in 199@6ltariffs reduced to 5%
and to 2.5% in 1997-1998. This is due to Indondsa ratified the WTO
agreements through the Law No0.7/1994. The conseguenthat Indonesia is
required to immediately make adjustments to agtical policy and trade policy.
Form of adjustments includes reduction of imporiff&of agricultural products
and reducing agricultural input subsidies. BasedhenDecree of the Minister of
Finance No: 41/KMK.01/1998, since 1999-2004 tasdfiplicable to imported
soybeans is 0%, according to the IMF agreementipslated in the LOI (Letter
of Intent), in which Indonesia must fully complyttvithe appropriate provisions
in the Agreement of the WTO Agriculture (AoA), sues the abolition of
monopolies soybean imports by BULOG and a decrigetseiffs as high as 5%.

The reason the government sets a low tariff is &emthe needs of
domestic soybeans. But after evaluating the impEHctariffs to farmers in
domestic, where 0% import duty is very detrimemtafarmers, since 2005 the
government decided to raise tariffs on soybeard®% through the Regulation of
the Minister Finance No. 591/PMKI.010/2004. Plannegblementation of the
tariff will be valid until the year 2010.

With the changing structure of protection due tavreolicies it will

likely produce structural changes in the level axinfers. Prices declining due to
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lower import tariffs may affect the profits and qostitiveness of soybean
farming. If protected with a tariff mechanism, gowment and domestic
producers organize production structure in accarelawith the principle of
protection; the tariff reduction will not much adtethe structure of production of
these commodities. Conversely if during protected tdriff, government and
domestic producers do not take advantage to strengtompetitiveness, the

reduction of import tariffs would destroy domesgiioduction.

In addition to policies mentioned above, the Indoae government is
also implementing general policies related to teeetbpment of soybean and

other food commodities, such as:

- Increasing food production and other strategic cadfiral commodities,
especially soybean, must be a reference for ndteomé local governments
(province and district), which not only increasediction to meet political

targets. But also improve the welfare of farmers.

— Considering the characteristic of the agricultussdd food commodities
which is inelastic, the strategy of increasing pineduction should be done

carefully by empowerment and improving the welfaréarmers.

- Following up on self-sufficiency policy targets dour strategic food
commaodities (rice, corn, soybeans and sugar) wiwete proposed in the G-
33 group of World Trade Organization (WTO), parkialy the proposal for

Special Product (SP) of the strategic commoditieschieve food security.

- Need for agricultural land extensification policiEs soybeans in order to

increase the production of this commodity.

- In an effort to protect prices, hedging program uttitobe more focused
because in the long run it can protect farmers fwaorld price increases that
occur suddenly as a result of global economic shobkrefore international

price fluctuations can be transmitted safely imbondstic prices.
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CHAPTER 4
RESEARCH METHODOLOGY

This chapter will describe the steps and methodd usthe research. In
general this chapter consists of four sub-chapteamely: specification models,
operational definitions of variables, data and datarces, methods analysis and

discussion of the basic assumptions of economehesy.

4.1.M odel Specification
According the objectives of this research, modeisied to estimate how

import volume of soybean, word price of soybean,FG@ Indonesia, nominal

exchange rate and import tariff policy of soybeafiuence of price of soybean in
domestic market. The model used by the resear@dssdoon the previous models
in Chapter 2 with some modification. Referring ke tliterature that have been
outlined in Chapter 2, where domestic price of saybdepend on import volume
of soybean, word price of soybean, GDP of Indonesianinal exchange rate and
level of import tariff of soybean. Mathematical @tion of the domestic price of

soybean can be written as follows:

PDOMEF(M WP, Y ,NER,TRE) .ot e, 4.1)

Table 4.1. Model Description

Variable Expected Reason
Sign
Import - Import volume as proxy of supply of soybean. If there is
Volume (M) decreasing in import volume will affect will follow by

price rising, vice versa.

World Price + A price on world markets is a comparison of domestic

(WP) prices. Indonesia's position related to commodity
soybeans is very weak, so that Indonesia can not
influence world prices. World price increase will be
followed by price rising in the domestic market.

Indonesia GDP + Indonesia GDP as proxy of income. Increasing income will

(9] be followed by increasing the ability of consumer to
consume more, ceteris paribus, as the result price will
increase.
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Nominal + Nominal exchange rate as price of domestic currency to
Exchange Rate foreign currency. Related to the domestic price, if there is
(NER) appreciation in nominal exchange rate, will be followed

by an increase in domestic price. Similarly, if nominal
exchange rate depreciates, the domestic price will fall.

Import Tariff + As function of imposing import tariff is to protect

Level (TRF) domestic product from foreign product, an increase at
import tariff will reduce volume of import which result in
reduced supply and encourage the rising domestic price.

The general form of mathematical equations for doenestic price
function above, the model equation to estimateréi@ionship among variables
of this study divided into two models, namely tbad term model and short term

model.

Long term model for the domestic price of soybearestimated by
Johansen Multivariate Cointegration (1990) proceddihe long term model of

this research is:

logPDOM = 0 + alogM; + alogPW + aslogY; + aylogNER + 0sTRR + Ly «eveeen.... (4.2)
where:

logPDOM = logarithm of domestic price of soybean on tqeri

logM; = logarithm of import volume of soybean on t period

logPW = logarithm of world price of soybean on t period

logY: = logarithm of GDP of Indonesia on t period

logNER = logarithm of nominal exchange rate on t period

TRR = level of import tariff on t period

Mt = error term on t period

Meanwhile, Error Correction Model (ECM) is usedvtew the behavior
of each variable on domestic price in the shorhferorrection models estimating
the impact of the period delay (time lag) of eaahable. Model of short-term can

write as follows:
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AlogPDOM = Bo + Y B1iAlogPDOM,; + 3 BallogMei + Y BaAlogWPR. + Y BaAlogNER, +
SBsAOGGDP, + YBeATRR, + BECT(-1) +£ weoreeereeeeeeeereeeeen. (4.3)

where:

ECT = error correction term

The selection of the model cointegration analysid arror correction
based on the consideration that the data usethés deries data. Where the time
series data are usually not stationary and ifgtesses will produce false result
(spurious regression). By using cointegration amdrecorrection model, spurious

regression problems can be avoided or resolved.

4.2.0perational Definition of Variables
4.21. Dependent Variable

Domestic price is the price in the domestic marketthis model is
defined as the domestic price of soybean at whiglésael in the domestic market
(in Rp/kg) which released by BPS.

4.2.2. Independent Variables

Volume of imports is the amount of imported goadstgn).World price
is the price of goods in the international markétich refers to CIF Rotterdam (in
US$/ton). Domestic GDP is the sum of all the vabdfidinal goods and services
produced in Indonesia within a certain period.His tstudy the author uses GDP
data released by the IFS. Nominal exchange rateeisatio between the value of
currency in the country compared with the valuefarkign currency, in this
rupiah per US dollar (Rp/US$). Import tariffs ledtien imports of soybeans with
varying rate 10%, 5%, 2.5, and 0% by the governmigntitation of this research

is that all independent variables are assumedds fpaugh to dependent variable.

4.3.Data and Data Sour ce

All the data used in this research is secondarg, dalhich data samples
are taken quarterly time series data to study petfoquarter 1990 until the year
4™ quarter 2006.
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Table4.2. Data and Sour ce of Data

Var Description
PDOM Domestic price of soybean measured
at producer level in Rp/kg
M Import volume of soybean measured
in ton
WP  Word price of soybean refers to CIF
Rotterdam measured in US$/ton
Y GDP Indonesia measured in billion Rp
NER  Nominal Exchange Rate measured in
Rp/US$
TRF  Import Tariff Level measured in
percent (%)
4.4 AnalysisMethod

Source
Central Bureau of Statistic (BPS)

WITS
UNCTAD Handbook of Statistic 2008

IFS - IMF
IFS — IMF

Ministry of Trade

Estimates made on lo-term relationships and shddrm betweel

bound variables and independent variables. To estirthe lon-term estimate:

by using Johansen multivariate cointegration amatt-term estimates using tl

error correction model by En¢-Granger.

l Data Series

Unit Root Test

Long Term

Short Term

Estimate VAR

Regress Variables
(include long lag - 4)

Johansen Cointegration
Test

i

model result + ECT (-1)

Reduce --> simplest

Result

BLUE Test

Analysis

e
Il

Analysis

Figure4.1. Flowchart of Methodology
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To identify the relationship between domestic piicemport volume,
word price, domestic GDP, nominal exchange raterdy import tariff will be

described through five key stages, namely:

1. Determination of degree of integration of eachafale or series of used in this
study or test a prerequisite;

Cointegration test;

Compilation error correction model (Error Correatidodel);

Diagnostic tests for ECM;

a M D

Test of BLUE assumption.

44.1. Determination of Degree of Integration

Degree of integration of a series will determine #&mount of difference
to produce a stationary series. In this study waedmethods that will use the test
unit roots and test the degree of integration. it type of test is basically in

order to show how a series has a stationary nature.

In a study using time series data and model arsalysd is the standard
economic models such as OLS (Ordinary Least Squaeed known in advance
the properties of the data used. One of the rempainés important to apply the
regression model is the fulfillment of the assumpf the nature stationary data.
When the regression analysis with time series datanot stationary, then the
effects include the coefficient obtained adjustegression invalid, or the
occurrence of false or spurious regression, ix@gaession that has a significant
statistic allegations or Rvalues a high but the economy actually does nué ha
any meaning. If this happens in one study, theltesd the analysis carried out
are meaningless. Shape testing of data between st@nary with roots tests

and test units degree of integration.

The difference between the data series is nobstaty and stationary, if
the stationary series are shock effect occurseardtita are temporary. Over time,
the impact of the shock is reduced and the datesseill return to the mean level

of long run it and to the fluctuations around theam.
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In general, the behaviors of a stationary dataeseare as follows:
(Enders, 1995:212)
- Mean of stationary data shows a constant behavior.
— Stationary data show a constant variance.
— Stationary correlogram data showed a narrowing i(dghing) as with the

addition of time.

Conversely, no stationer data is time-dependeritkely experienced
fundamental changes over time. In general, beha\abtime series data are not
stationary are as follows (Enders, 1995:212):

- Non-stationary series data do not have a long reamm
— Stationary series data do not have time depend®acince of this data will
grow without limit as the change in time.

— Correlogram of this data tends to widen.

There are several ways to test the existence ofrooi; one of them is
Augmented Dickeffuller (ADF) test. ADF test regression has the foam
following (Enders, 1995:225):

p

AY, =0y + W+ D BAY g FE it (4.4)
i=2

where:

a = Constanta

t = Time

Y = ADF Test Coefficient

ADF test has a test the null hypothesis that tha danon-stationer or

Ho: v = 0. Testing to reject or not reject:ly = O is to t statistics comparing the
results of the regression results with Dickey Fuléble. If the t statistic smaller
than the critical value of ¢4y = 0 is not rejected, or data from the variable
contains data unit root or non-stationer. Howeifehe value of t statistics greater
than the critical value 1y = 0, means the data from the variable does ndagon
a unit root or data stationer. The hypothesis eftést unit roots with ADF is:

Ho : the data contain unit root

Hiy : the data does not contain a unit root (statipnar
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After unit root test followed by testing the degidfentegration. Degree
of integration testing is performed to determinevtwat level of variables become
stationary. In this test, variables derived uphe tlegree so that all the variables
stationary at the same degree. A series is sdidrstay at first difference if after
the one-time-difference and the absolute value-oADF statistic larger than the
MacKinnon critical values. If the data has notistary at first difference then

proceed to the second test difference and so dindaitd to be stationary.

4.4.2. Cointegration Test

Cointegration test is used to solve the problerntimoé series data non-
stationer. As a basic approach, that the numbertexgiation time series data that
can deviate from its average in the short term,mdve together to the conditions
of equilibrium in the long run. If the numbers dadriables have some balance in
long-term and integrated in the same order canaimk that the variables in the

model are cointegrated.

Granger (1987) noted that a linear combinatiorwaf 6r more series are
not stationary may be stationary. If such a lineambination exists, between
series is not stationary is said to cointegrathgtationary linear combination is
called cointegration equation and may be preseated long-term relationship
between the series, where the deviation from tlaiosiary condition is its

equilibrium although these series are non-stationer

Cointegration in economically interpretation istth&o series (or more)
related to forming long-term equilibrium relatioighthen even though each of
these series are not stationary they will always/entogether over time and
differences between them will always be stable. riga 1999:22). Thus
cointegration concepts related to the existenderaj-term equilibrium in which
the economic system converges over time as desirtbe theory and a way to do

a test of the theory.

Then if there is a shock in an economic systermm the¢he long run there
are forces that drive the economy to recover to d¢bedition of balance
(equilibrium). In other words, if there is disedpiilum in short term, there will be

a force pushing the economy into equilibrium caods. Cointegration technique
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is based on the fact that some major macroeconaata has not trended
stationary (unstable). Imposition of a conventiorejression model of series is
not stationary, by using t test and F test willutesn a false pattern of
relationships (spurious regression relationship3herefore cointegration

technique is the solution.

Granger (1987) states that the variables are sadch other if there are
cointegration linear combination of variables tha¢ not stationary, where the
residual obtained from the regression equation widtniables that are not
stationary, and then issued the residual from aalincombination must be

stationary level.

To find out long term equilibrium relationship, ithis study also
conducted tests with cointegratidohansenprocedure. Cointegration Johansen
procedure judged better than Engle Granger proeddueerms of seeing whether
or not if cointegration between variables amountoire than two (multivariate),
because the Johansen procedure is based on thenamaxpossible (maximum
likelihood) that gives the test statistic. The nmaxim eigen valueand trace
statisticsto determine the number of vectors in the equatmntegration. Stages
of testing with the Johansen procedure are asisli@nders, 1995: 396-400):

1. Stationary test to all variables to determine thidep of integration of each

variable;
2. Estimated vector auto regression using data léveifference data);

3. By using the same lag length, then the variableedeby using vector auto

regression (VAR), with the following models:

Xi= Ag+ ArXia FAXioF i FAX Tt B e (4.5)
and
Xt T AQ T ALXEL T H eevnrntiiiiiiiei e e e ettt e e e ee e e (4.6)

Where X is the vector (n x 1) of the variables to be tsf is a matrix of
intercept (n x 1), Ais a matrix (n x n) of coefficient angl andy; is the

vector (n x 1) of the error. Model above and thested to obtain the rank of
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the matrix. For example, such a long lag to testrttodel two above can be

transformed into:

Y N o IO 10 G S 4.7)

Wherell is rank of matrix X

The next procedure of Johansen Cointegration éstadf the hypothesis
Ho : IT = 0. If the test results do not reject the nulpbipesis, so there is no

cointegration between variables

4.4.3. Error Correction Moddl (ECM)

Cointegration test as described above to see attng balance in the
economy. If you want to see the relationship betwesiables in the short term,

we can use the error correction model (ECM).

A technique for correcting the imbalance towardsristerm and long-
term balance is called the error correction modetoduced by Sargan and
popularized by Engle and Granger (Nachrowi and Wsr@@06). Error correction
model is essentially discusses related econometadels with dynamic linear
model, which the model explains the relationshiween variables bound by the
independent variable in the present and the past.use of such a dynamic linear
mode fault model has several advantages such esvdml false regression
(spurious regression) and explain the causal oglsiiip as desired in economic
theory as well as to assess the long-term coeficed short-term (Alias and
Cheong, 2000, and Mutmainah, 2005).

The model used in this research is the error cioreenodel of Engle
Granger (Widarjono, 2005). If there is a long-terglationship or balance
between two variables Y and X as below:

Y= B0 BIXE oottt ettt ettt (4.8)

If Y is at equilibrium with respect to X then thalance between the two
variables Y and X are met. But in general the eounosystem is rarely
encountered such conditions. If Was a different value with the value of the

difference in the balance left and right side @ &guation 4.8 is:

Universitas | ndonesia



ECE = Yy - 0 = BLXk cereveeeeeeeeeeeeeeeeeeeeeeeeeeeee e ee e eeeeeee et (4.9)

EC value is what is called the equilibrium erroisédjuilibrium). If the
value of EC = 0 then Y and X are in equilibrium dagions. Often times Y and X
are not in balance so that the observations mad®balance in the relationship
by entering inertia elements Y and X. To clarifyatht can be seen in the
following equation:

Y: :ﬁo +,B1Xt +,B2Xt.1+ () (I - PR (410)
where 0 <p <1

In equation 4.10 enter the first level of inertiereent, the level of
second and so on. The implication is the value @équires a full adjustment to
the variation of X. This condition is consistentiwthe idea that Y is not always
in equilibrium conditions of the variable X. If daare not stationary at the level,
so it needs to be manipulated by reducing thealedt right side of the equation
with Y.; to produce equation:

Yi - Ye1 = bo + boX; + boXea + @+ &
Yi - Yir =bg + byX; + boXeq + (1-@Yt.1+ F o P (411)

Addition and subtraction with the right side of agan 4.11 will

produce the following equation:

Yt - Y1 = bo + baXe - baXe + o X + 02Xea + (-9 Vs + &

AY; =bg + biAX; + (bl + bz)xt_l F ALYl F DXt F St (412)
WhereA = (1 - ¢, Re-parameterizes equation 4.12 produces thdiequa

AY; =bg + b1AX; + A(Ye1 - f1Xe1) + &

AYy = D1AX; + ANVt = B0~ LX) F B evrrererrerreeerieeesseeseesesesessesseeseseseseesesenes (4.13)

Equation 4.13 is another way of writing equatioi24. Mistake the
balance of the period of time t-14§Y;1 - fo - f1%-1). Equation 4.13 explains that
the change in the present Y is influenced by chamg& and the previous period
balance errors. This error is the residual balaridde previous period. Equation

4.13 is called error correction model of the flestel. But it is also possible to get
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a model with a level greater than one. The paraml is the adjustmer
parameter, the parametedescribes the influence of sk-term ands parameter.

describe the longerm effects

Once formed error correction modele approach used Hendry's gen:
to specific. In accordance with general to speafiproach, using ordinary le:
squares (OLS) method, enter the length of lag asissically the best of eac
variable and variable first difference of the lesighificant which has a statistic
value of the smallest eliminated one by one to find the model a simpl®re
correction (parsimonious). Error correction modehivalid model when the err
correction term is negative and significant markBae steps to kndry's genere

to specific are as follows:

1. Enter all the variables that will regress includldaay of each variables (whic

included the long lag by lag optimum test usedoimtegratiorJohanseh

2. From the regression results above, and then pegfione by one reduction
variables, from the least significant based on t-statistic value or valu
probability.

3. After doing step number 2, will get the most simf@arsimonious regressio

of the ECM model according to Hendry's general to spec

4. But keep in mind whether the direction of all theriables according to tt
research hypotheses, if not necessary modificatmmp®f each variable th
will obtain the results of the most simple (imonious regression) and t
best of the ECM model.

Short term

Domestic
L L'l|LlillIl‘Il

Price
/ Long term

| _~~ equation

Error term /
(Lu

477/

Iror ierm
(Et)

Q t

Figure4.2. ECT Mechanism at Error Correction Model (ECM)
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Description:
— Mechanism of negative ECT will correct the movenfra variable moving

towards the long-term balance.
— The coefficient of ECT should be negative

- t=time

4.44. Basic Assumption of Econometric

After all parameters are estimated, diagnosticsteStECM needs to be
done. This test includes two criteria. First, statal tests which include testing
the coefficient of determination {R t test and the F test. Second, test of the

presence or absence of violations of classicalnagsans.

As already known, the OLS estimation method is nesied by
minimizing the amount of deviation from the estimaf the bound variable. This
procedure is used to obtain estimates of the pdaemsthat smoothly nature best

linear unbiased (Best Linear Unbiased EstimatdtUB).

Estimation method to obtain results with the natfrfLUE estimation

requires a number of assumptions, namely:

- Average zero interference. This assumption requinas the model can be
used accurately describe the average bound vasiableach observation.
Thus, if repeated samples with variable valuesdiixdne errors in each

observation will have an average equal to zero.

- Heteroskedasticity. This assumption states thatvét@nce of the disorder
did not differ from one observation to another elaggon. Or in other words

the noise has a constant variance for all obsemnsti

- Non-autocorrelation. This assumption states tha¢rference from one
observation does not correlate with other obsewmati disorders. This
assumption asserts that the value of bound vasaitelained only by the

independent variables rather than by interference.
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- Non-multicollinearity. This assumption states tlamong the independent
variables used in the model there is no lineartioglahip. Thus all the

independent variables are assumed to be free chmotber.

— Disturbance distributed according to normal disttitin. This assumption is

needed, especially when used in forecasting andthgpis testing.

The fifth assumption in econometric analysis isWnaas the classical
assumptions. Diagnostic test for the existence aflattons of classical
assumptions of this study, only limited to the tedige of violations of test

assumptions homoskedasticity, non-autocorrelatimhreon-multicollinearity.

Parameters have been estimated by the methods,atheve will are
tested statistically to see whether the hypothésisejected or not. Testing
methods that can be done to determine whethertaheanodel is to look at the

adjusted R the value of t test, and test the value of F.

Statistical criteria for ECM regressions include tralue of adjusted’R
often called the coefficient of determinatior?. Walue reflects the ability of the
model in explaining the variation of dependent afales by the changes caused by
the independent variables? Ralue lies between 0 and 1. The closer thedue
is zero, weaker the ability of the model in expiain the variation bound
variables. Similarly, the Rclose to one, more better the model explains tiaris

of the dependent variable.

Subsequent statistical criterion is the value statistics, which show the
role of individual independent variables in explagvariation bound variables.
By comparing between the values of t-count witaltl¢ can be known whether a

particular independent variable affecting individdependent variable.

F statistical tests used to verify whether allittdependent variables are
used together have an influence on dependent \esialh you obtained the F-
count value is greater than F-table, it can be lcoled that the independent
variables jointly affect variation dependent valgsb However, if the F-count
value is smaller than the F-table, then the inddpen variables jointly affect

variation can not be dependent variables.
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4.44.1. Multicollinearity Test

Multicollinearity means a significant linear retaiship between some or
all independent variables in regression modelstiballinearity shows a situation
where there is perfect linear relationship or aripeafect among some or all
independent variables in the model. Multicollingaroccurs only in a linear
relationship between independent variables and doeapply in relation to non-

linear. The consequences of the existence of nollitiearity are:
- Difficult to get coefficient estimates with smathadard errors.

— Although BLUE assumptions, OLS estimator has aavere and covariance is
high, the standard error grew, confidence interwallstend to grow, the value
of t statistics will likely not significant and eograging rejection significance
variable coefficients, OLS estimator and the stash@aror would be sensitive

to changes in the data although small.

Violation of this multicollinearity is a problem the goal is to perform
regression to interpret the regression coeffictarttif our goal is to predict the
multicollinearity not be a problem. Multicollinetyi detect process has three
aspects namely (i) determine whether there mulinearity; (i) determine
whether or not the weight, (iii) determine the fown nature of the natural.

Multicollinearity happened if found the followingmts:

— High R2 value but low significance of parametere¢tof the value of the t-

statistic is not significant);

— There is a pairwise correlation or high zero ofalstiveen the two independent
variables (correlation values> 0.80). High pairwiserelations are sufficient
condition but not a necessary condition to seeraalficollinearity. Because
there is also multicollinearity as low pairwise m@ation. Thus, although the

pairwise correlations are useful tools but notahsolute indicator;

— Seeing the value of the partial correlation coaffic between independent
variables. However, the partial coefficient is aot absolute indicator of the

emergence multicollinearity;

Universitas I ndonesia



52

— Auxiliary regressions. Making regression assistanmg regress each
independent variable against other independentibi@s. Multicollinearity
identification is done by comparing the value of iRZhe early models with
auxiliary model. If the auxiliary model R2is greatban the original model
(original model R2 was lower than R2 on the aumjlianodel) then there
multicollinearity. The advantages of this methoé able to investigate the
existence and nature of natural multicollinearithe disadvantage is if there
is a complex linear relationship, the use of thethnd does not provide much

meaning.

To overcome this problems, steps can be takenresnove or eliminate
free variables that correlate, changing the modebhdd the data or sample
(Guijarati, 1995).

4.44.2. Autocorrelation Test

One of the basic assumptions of the applicatioth@fmethod with least
squares regression is the lack of correlation betwée disturbances (error) or
non-autocorrelation. Autocorrelation problems twvid generate results that are
consistent coefficient estimates and unbiased lithtaviarge variance, or in other
words an inefficient interpretation. Variance paed®n estimation of this
inefficiency caused t values tend to be small aaldutated test results tend not to

reject the null hypothesis ¢H

Testing of the presence or absence of serial ebiwal can be made
using Durbin Watson test. The trick is to calculdte value of Durbin Watson d
statistic that can be formulated as follows (Gujai, 1992:263):

(4.14)

Where n is the number of observations and e isrélsegdual of the

estimate. If there are no residual problems wifla@ht or in other words there is
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no autocorrelation between variables bullies, tiend statistic value are around

2. If there is positive serial correlation, DW vasuaround 2-4.

Another way to detect possible autocorrelation al#h test Breusch-
Godfrey Serial Correlation LM Test is already a&blé in the program E-views.
Unlike the DW-statistic, the LM test can be used iigher order and still be
applied to models containing lagged dependent blarid here are at least known
by looking autocorrelation probability Obs * R-sged. If the probability Obs *

R-squared is less than the going autocorrelation.

Table4.3. Durbin Watson Table

Value Result
4-d, <d<4 Negatif Autocorrelation
4-d, <d<4-d, No Decision
2<d<4-dy No Autocorrelation
dy<d<2 No Autocorrelation
d <d<dy No Decision
0<d<d, Positive Autocorrelation

Hypothesis testing with Correlation Breusch-Godft®y Test is:

HO:p1=p2=..5pp=0 (no serial correlation)
H1pr=p2=.. -pp#0 (serial correlation)

Autocorrelation troubleshooting can be done by transforming all
variables with differences with. Regression on the difference equation can be
done during the DW statistics ZRAnother way is to estimate the residues of

which residues autocorrelation have autoregregsiveess

One way that can be used to identify the occurrericautocorrelation
by Durbin Watson (DW) test. This test is done bgnparing the upper limit value
(du) and lower limit valuesdl) of DW table by considering the number of
observations and independent variables not incfudive constant term. DW
statistic lies in the interval O to 4. If the DWlwe approaching 2, the model does
not have problems autocorrelation. Whereas if thieiesr of DW less thaul or

more than 4, so the model has a serious autoctorefaroblems. If the DW count
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lays in dl-du or 4-du and 4-dl, so the test resalts inconclusive presence or

absence of autocorrelation problems.

4.4.4.3. Heteroskedasticity Test

Homoskedasticity assumption implies that the vaeidias a distribution
probablitas bullies and the same variance for ebslervation of the independent

variable (X). Assumption of constant variance camitten with the notation:

Var(U) = E[U — E(U)]2 2 E(U)2 S 0% oottt (4.15)

If this assumption is not met then the variablee amid to be
heteroskedasticity bullies. The impact of the retkedasticity is inefficient
estimation process itself while the estimation lssuemain consistent and
unbiased. With heteroskedasticity problems wilutethe t test and F test cannot

be useful (misleading).

There are several ways of testing can be donetectdthe presence or
absence heteroskedasticity. One is the test off@dldnd Quandt (Jackjohnston
and John Di Nardo, 1997:168) with the null hypotbebkat the variance is a
constant nuisance variable or homoskedasticityeguesite use of this test is to a
large number of observations on the condition #tdeast two times the number

of parameters.

Testing heteroskedasticity procedures accordingdfélol and Quandt
are as follows: First, the sample is sorted fromgmallest to the largest, and then
divided into two sub-samples of small value sub{siasiand sub-samples with
great value. The sample wasmust be removed. Furthermore the value of F

statistics calculated by the following formula:

—_ > e2f(n-9/21-K] e,
2%1/[{(n—0)/2}—K] Z%l ...................................................
(4.16)

Wheren is the number of total samplesis the number of samples was

omitted, andK is the number of estimated parameters. Acceptahdbe null
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hypothesis (in other words homoskedasticity assiomptare met) can be done if

the F-count has been compared with the F-tabletamdlue was smaller.

Another way of testing that is easier to use that&\Heteroskedasticity
Test with the null hypothesis that the variant isoastant nuisance (Jackjohnston
and John DiNardo, 1997:163). The rule is if thebatality Obs * R-squared is

less than the going heteroskedastisiticity.
Tests using White Heteroskedasticity Test methagubthesis is:
HO: error is homoskedastis

H1: error is heteroskedastis

Heteroskedasticity problem solving can be donegqugieighted Least
Squareby charging each variable with the variance isaatstant. Aim to make

the variance becomes constant.

Having discussed about the steps that will be domeake estimates and
diagnostic test results of estimation, the authmss the econometrics software

(Eviews 4.1) as research tools.
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CHAPTER S
RESULT AND ANALYSIS

In this thesis, dynamic model is used to seek ltargh relationships
between economic variables. In the case of theofiseme series data and the
analytical model, it follows the standard econoimatnodels. The data stationery
must be assumed to avoid the spurious regressipra &ata stationery test will be

used.

5.1.Unit Root Test

The purpose of the tests performed unit roots kswtw whether the data
was stationery or not at the level. This test isdegl to know whether a variable
has a unit root or the coefficient of the modelimated autoregressive have a
value of one or not. Because, if we use the datithnot stationary will cause
problems namely spurious regression. The estinsastatistically significant but

the economic reality does not have any meaningrig1d994:14).

In this study the author uses the method Augmebieley-Fuller test
(ADF test) to test the data stationery of the \désa (whether containing the unit

roots or not) with the econometric software Eviewk
The hypotheses for this test are:
HO = data contain of unit roots (not stationery)
H1 = data not contain of unit roots (stationery)
If there is enough evidence to reject HO, it metres data does not
contain unit roots, or in other words the datatéienery. Whereas if there is no

evidence to not reject HO, it means the data coniait roots or in other words

the data is not stationery.

The results of thenit roots test can be seen in the table below. While

the complete test results can be seen in annex 1.
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From the results of unit root tests using the AB$t tit can be stated that
only one variable is stationery at level. So théadsontains unit roots and the

stationery test needs to be done at the firstreiffee.

Table5.1. The Result Unit Roots Test at L evel

ADF t-statistic al% a 5% a 10% Prob
LPDOM -0.3741 -3.5332 -2.9062 -2.5906 0.9069
LM -4.8378 -3.5316 -2.9055 -2.5903 0.0002
LWpP -1.9694 -3.5316 -2.9055 -2.5903 0.2995
LNER -1.2771 -3.5332 -2.9062 -2.5906 0.6354
LY -0.2644 -3.5349 -2.9069 -2.5910 0.9238
TRF -1.3753 -3.5316 -2.9055 -2.5903 0.5893

5.2.Degree of Integration Test

Degree of integration test is a continuation of tih& unit roots. It is a
consequence of unfulfilled stationery assumptionghe level or degree level 0
(zero) of all variables. The purpose of this tedbitest whether the data has been

stationary, or do not contain unit roots at thetfievel of difference.

Results from degree of integration test can be see¢he table below.

While the complete test results can be seen in Adne

Table5.2 The Result Unit Roots Test at First Difference

ADF t-statistic %1 o %5 o %01 a Prob
LPDOM -4.7137 -3.5332 -2.9062 -2.5906 0.0002
LM -10.8246 -3.5332 -2.9062 -2.5906 0.0000
LWP -6.6078 -3.5332 -2.9062 -2.5906 0.0000
LNER -6.0256 -3.5332 -2.9062 -2.5906 0.0000
LY -4.8775 -3.5366 -2.9077 -2.5914 0.0001
TRF -8.0000 -3.5332 -2.9062 -2.5906 0.0000

From the results of degree of integration test With ADF test, it can be
stated that all the variables have been statioaiefiyst difference or variable data

does not contain unit roots. All the variables \wst&ionery at thet = 1%.
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Based on the results, it can be concluded thaalhwariables stationery

at the level, but it has been stationery at trs of difference, and thus the order

of integration of all variables are related to) ldta = 1%.

Table 5.3 Order of Integration Variables

Variables Order (.)f
Integration
LPDOM 1(1)

LM (1)
LWP I(1)
LNER (1)

LY 1(1)
TRF I(1)

5.3.Cointegration Test

Cointegration test is a test in time series motleé purpose of this test
is to determine the existence of long term relatigm among the variables
observed. These variables to say if there cointegraach linear combinations of
variables that are not stationary, and the ressdfraim the linear combination

must be stationary at the level (Granger, 1987).

Cointegration test can be used to solve the prableihtime series data
that is not stationery. This is because althoughdata from the two individual
variables are not stationary (follow the patternraridom walk), but if both are

cointegrated, the linear combination between trevariables are stationery.

The procedure that is usually used to detect thetegration is Engle-
Granger procedure, where the variable residuabrewf the domestic price
equation must be stationery or does not contaihroois at the level. However,
due to the observed variables of more than two t{wauiate), then the test
cointegration test used in this research will abeotested by using Johansen
procedure (1990).

The results of the test unit roots (roots unit)testthe variable level of
residual (error) by using the ADF test can be daeeahe table below. While the

complete test results can be seen in Annex 2.
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Tableb5.4. The Result of Unit Roots Test to Residual Variable

Variables ADF t-statistic al% a 5% o 10% Prob
ECT -4.282300 -3.531592 -2.905519 -2.590262 0.0010

Table 5.4. shows that the residual variables of dloenestic price
equation rejects the null hypothesis)(ivhich means that these variables have
been stationery at the level 10%, 5% and 1%. Bec#us residual variable is
stationery at the level, there is cointegrationwleein the variables that are
observed.

Meanwhile, to further observe the cointegration aghwariables of the
domestic price equation, then the test performetti Mbhansen test procedure.
The results of the cointegration test using Johampsecedure can be seen in the

table below. While the complete test results casdsn in Annex 3.

Table5.5 The Result of Cointegration Test by Johansen Procedure

Hypothesiz . Tr Percent 1 Percent
I\)l/g.oof EéSE(se)d Sl Staﬁggc Cr?ticilc\?alue Criticilc\(/ealue
None ** 0.537992  124.9987 94.15 103.18
At most 1 * 0.485679  74.03522 68.52 76.07
At most 2 0.225795  30.15134 47.21 54.46
At most 3 0.130792  13.26075 29.68 35.65
At most 4 0.055493  4.009335 15.41 20.04
At most 5 0.003649  0.241248 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 2 cointegrating equation(s) at the 5% level
Trace test indicates 1 cointegrating equation(s) at the 1% level

Table 5.5 shows that there is a maximum of 1 (crwhtegration
equation ata 1% and 5%; and there are a maximum of 2 (two) tegnation
equation at 5%. This shows there is a relationshig long-term balance among
the variables observed. It means that in the lamgdomestic price variable is
influenced by the variable namely volume of impontorld price, nominal

exchange rate, gross domestic product (GDP) arad ¢céwmport tariff.
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Although trace test stated that there are maximya@) cointegrating
vectors, the analysis in this study are based onlpne of the two cointegrating
vectors. Cointegrating vectors is selected by logkit the long term relationships

of the same or at least close to the theory unitgrihese relationships.

Cointegration test results with the Johansen pmoeedproduces
equations of long-term domestic prices as folloa@(plete test results can be

seen in Annex 3):

LPDOM =0.214231LM + 0.506721LWP + 0.700767LNER  + 0.086309LY -+ 0.010478TRF
se (0.02749) (0.09721) (0.06124) (0.04909) (0.00280)
t-stat  7,79305% 5,21264% 11,44296** 1,75818% 3,74214%

Because the domestic price equation is a doubletpgtion, then the
resulting coefficient reflects the domestic prickasécity coefficient of each
independent variable. Partial elasticity of donmeegtices to volume of imports,
world prices, the nominal exchange rate, GDP angbintariffs are 0.214231;
0.506721; 0.700767; 0.086309 and 0.010478 respdetivAll independent

variables are significant at5% level.

Coefficient value of the domestic price of soybéammport volume of
soybean is 0.214231. This means that an increagbeinmports volume of
soybean by 1 percerteteris paribusin the long run will raise domestic prices of

soybeans by 0.214231 percent.

Coefficient value of the domestic price of soybdanworld price of
soybean is 0.506721. This means that an increabe world price of soybean by
1 percentgceteris paribusin the long run will raise domestic prices of segns
by 0.506721 percent.

Coefficient value of the domestic price of soybé@amominal exchange
rate is 0.700767. This means that an increaseeim¢iminal exchange rate by 1
percentceteris paribusin the long run will raise domestic prices of Begns by
0.700767 percent.

Coefficient value of the domestic price of soybéaiGDP of Indonesia

is 0.086309. This means that an increase in the GIRdonesia by 1 percent,
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ceteris paribusin the long run will raise domestic prices of lsegins by 0.086309

percent.

Coefficient value of the domestic price of soybeéanmport tariff of
soybean is 0.010478. This means that an increageeimport tariff of soybean
by 1 percent,ceteris paribus in the long run will raise domestic prices of
soybeans by 0.010478 percent.

All independent variables have been appropriaté Wit theories and
hypotheses of this research, except the relatipristtiveen the import volumes of
soybean to the domestic price of soybeans. Thethgps of this research states
any changes in the import volume of soybeans vaNlena negative impact on the

domestic price of soybeans.

5.4.Error Correction Model Eagle Granger (EG-ECM)

As already described in the previous section, wtien variables are
observed to form an interrelated set of variabtestegrating, the dynamic model
that is suitable for short term balance is an eworrection model (ECM).
Furthermore, the error correction model will beiddll the cointegrating variables
supported by coefficient value of Error Correctiderm (ECT) is negative

statistically significant.

Although cointegration test shown that there miglet a long-term
balance in the domestic price models, but the blesawhich play a role in the
short run dynamic adjustment towards long termrizas not shown. ECM is
used to see the short term behavior from the daonaste equation by estimating
the dynamics of Error Correction Term. Lag lengihbe used in estimating the
short-term equation is determined from the respitthe optimum lag obtained
from the cointegration equation, then through gaindo specific method
developed by Hendry (Hendry's General to Specified®ling), carried out by
reducing the longest lag. So it is obtained the tnsi®ple result estimation

(parsimonious regression).

The simplest results of Error Correction Model (ECb§ the Hendry's

general to specifics method is as follows (see Arhtor more complete results):
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DLPDOM = 0.003 + 0.38DLPDOM(-1)*** - 0.00DLM(-2) + 0.04DLWP + 0.09 DLNER(-1)**

+0.20DLY* + 0.00DTRF = 0.18 ECT(-1)** ..iiieeeeeeeeieeeeeeereereee e (5.2)
***) significantata = 1%

**) significant ata =5%

*) significant ata =10%

R2 =0.5757

Adj. R2 =0.5236

S.E =0.0336

D.W. Stat = 2.3008

Prob (F Stat) = 0.0000

Results from short-term equation (ECM) shows that ¢coefficient of
error correction term (ECT(-1)) is -0.182. It indies that the adjustment speed to
the domestic price equilibrium is 18.2 percent gearter. Changes in economic
variables affecting domestic prices in the shorinteshows that adjustment

process leading from inequilibrium to the equilioris rate need time to correct.

The impact of domestic price changes to changedomestic price
elasticity itself happened relatively quickly (ogearter). This means that in the
short-term the increase in the domestic price Wgiaat previous quarter
(DLPDOM(-1)) by 1 percenteteris paribuswill provide a positive influence on
changes in the current domestic price by 0.380 gmérand this variable
(DLPDOMC(-1)) is significant att = 1% level.

Changes in import volume two previous quarters (D{-R)) also shows
the direction as expected, i.e. it will have thgatese impact on domestic price
changes. This means that in the short term evepgréent increase in import
volume two previous quarterseteris paribuswould reduce the current domestic
price by 0.009 percent. Nevertheless, the changamdrt volume does not affect

domestic price of soybean significantly.

Changes in soybean world price in the current g@ua{®LWP) also
show the direction as expected, giving a positiviueénce on domestic price
changes. It means that in the short-term everyrdepéincrease in world soybean
prices todayceteris paribus will raise current domestic prices of soybeans by
0.044 percent. However the world price does noelsgnificant effect.
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While, the changes of nominal exchange rate vaiabkthe a previous
quarter (DLNER(-1)) also shows the direction aseet@d, giving a positive
influence on domestic price changes. This meansithtne short term every 1
percent increase in nominal exchange rate in aique\vquarterceteris paribus
will raise domestic prices of soybeans by 0.09Z@etr The nominal exchange

rate has a significant effect to domestic pricemfbean at = 5% level.

Changes of Indonesia’s GDP in the current quabely( also show the
direction as expected, giving a positive influencedomestic price changes. This
means that in the short term every 1 percent iserea Indonesia’'s GDP at
current periodgceteris paribuswill raise domestic prices of soybeans by 0.205
percent. The Indonesia’'s GDP has a significantcefte domestic price of

soybean att = 10% level.

Change of import tariff level in the current quartBTRF) also shows
the direction as expected, giving a positive infice on domestic price changes.
This means that in the short term every 1 percectease in import tariff at
current periodceteris paribus will raise domestic prices of soybeans by 0.003
percent. The import tariff level has not a sigrafic effect to domestic price of

soybean.

5.5.Diagnostic Test

After determining the simplest of short term equ@atito know whether
these models are the best models and gives atistdtisstimate of an unbiased
and efficient, it is necessary to test the OLS @mgtion. Detail about this test can

be seen in annex 8.
5.6.Analysis

56.1. VariablesAnalyss

Before analyzing the impact of each variable inltdreg term and short
term, firstly we should see the relationship betweach variable to domestic

price of soybean.
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Volume of Import to Domestic Price of Soyb

According to the hypotheses of this study, volunfigngport hasnegative
relation to domestic price of soybean. Buffact, only in period 1994:99¢,
1996-1998 and 2003005 are according to the hypothe:Rest of the volum
of import has a positive relation with domestiacps of soybean, especially
the period 1991-1994199¢1999 and 2005-2006This discrepancyis
expected because dmar is inelastic commodityo changes in supplside
suchas the world price and world production. Decreasémport volume it
greater allegedly affected by ttdeclining exchange rate dahe domestit

currency against foreign currency, as happenedempériod 19¢-1998.
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Figure 5.1.Domestic Price and Import Volunof Soybean Relation

World Price to Domestic Price of Soyb:

Generally, relatiorbetweenworld price and domestiprice of soybee in
conformity with hypothesiof this research, the worlgrice will be positive
transmitted to domestic prices. There is littlefeténce, especially in tt
period 19981999, where it is expected albecauseof the decline in th
rupiah against the dolle In period 2004-2006expected soybean pri
competition at the world level ifulfilling demand of raw material®r bio-
fuel, encourage théncreasini in soybean prices in international ma at

2007 (out of scope in this stut.
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Figure 5.2.Domestic Price anWorld Price of Soybean Relation

- Nominal Exchange Rate to Domestic Price of Soy
According to theoryanc hypotheses of this study, nominal exchange
positively affecting domestic price of soybe If we look at the facts
generally nominal exchange rehas a positive impact on domestic pric
Only in 19981999 and 20(-2003 strengtheningf nominal exchange ra

against US dollar isnable to provide a positive impact on domesticeg.
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Figure 5.3 Domestic Price anNominal Exchange Rate Relation

- Indonesian GDP to Domestic Price of Soyt
Base on fact, increasing Indonesian GDP was engedr#he increasing ¢
domestic price of soybean. It was according tohyyeotheses of this stud
This ranforces theory that increased income will be faal by an increas
in the ability toconsum: (propensity to consumegnd will push the pric

increases.
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Based on the factdmposing of import tarif has noteffectively effect tc

changes in domestjarices through changes in import volume. This reaffit

that soybean demand is inelastic to changes iaupply side
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Figure 5.5.Domestic Price anlmport Tariff Level of Soybean Relation

Meanwhile, if weseenin Figure 5.6 the impaatf the import tariff on th
import price of soybea (calculated by import value divided by imp
volume) is only effective on the 19-2004 period, the remaining import tai
did not provide appropriate impaas thetheory, and it actually had ti

opposite effect, as seen in 2007. This conditiorexpected because t
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soybean price competition in the \I[d market as raw material substitution

bio-fuel.
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Figure 5.6.ImportPrice and Import Tariff Level of Soybean Relation

56.2. Long Term Impact

Based on cointegration test results using Johams®redur, the mode
produce longerm equatiorfor domestic soybean prices the long run, there
one variable that is not in accordance with themphand hypotheses of this sti.
The variable is th@olume of imported soybeans. Apart from these Wwdem all

variables conform tthe theory and research hypothe

The changes of imports volume of soybean (LM) affeasitively to
domestic price elasticity (LPDOM) with the coeféat value of 0.214. Th
indicates that volume of import has a significeffecton the domestic fce of
soybeans, where a opercent increase in volume of impoiceteris paribu, will
increase the domestic price of soybeby 0.214 percenfthe volume of import
is inelastic to the domestic pri. The cointegration test produci® opposite o

the hypothesisThis is an anoma. The arguments explanatioase as follows

- USA appliesexport subsidiepolicy tothe agricultural sector, particularly
soybeans commodity. It should be knothat the largest share of soybt

imports by Indonesia is from US,USA providesexcessive subsidies to th
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farmers in the production process, so USA canwih a cheap price. In
addition, USA is also giving special treatmenthie tmporter of soybean in
Indonesia with a payment mechanism by providingoexpredits. As the
result the Indonesia importer of soybeans is erag®ito import, which will

eventually be distributed at a price cheaper tlaneastic prices.

In 2000 USA experience over production of soybead$A, so USA market
is difficult to absorb their domestic productiono Taintain incentives for
farmers, the USA government provides export credks export credit
facility from the USA was granted to importers abybean particular
Indonesia. In 2000, this soybean export creditlredcl2 million U.S. dollar
and rose to 750 million US dollars in 2001. Witlistfacility, the importers
bring in Indonesia lots of soybeans from the USAauwse of the difference in
price. As a result the price of soybean importamimfrthe USA becomes
cheaper + Rp 550/kg compared to the price of damesybean. When the
local soybean prices US$ 2.500/kg then able tossgthean importer imports
Rp 1.950/kg. In addition to factors at a lower gritofu and tempe producers
prefer soybean import due to the larger size antaoeng more protein
rather than domestic soybean. Situations like ithikie future it gives a big
risk to the sustainability of domestic soybean paitn which marked by

decline in domestic soybean production.

Meanwhile, from the trade theory perspective, igéacountry imposing the
export subsidy will followed by increasing welfavé domestic producers in
exporter country and consumers in importer couriyt in the same time,

producers in importer country will lose the welfare

- For most Indonesian people, soybean is consumedsalevery day, so that
this commodity is inelastic to price changes. lasieg the volume of

imports was also driven by population growth indndsia.

In the long-term, changes in world prices of soybdaNP) positively
affect to domestic price elasticity with coefficiaralue of 0.506. This shows that

the world price of soybeans is elastic to the ddimgsice of soybeans. If world
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prices rise 1 percenteteris paribusthen the domestic price of soybeans would

increase by 0.506 percent.

This is consistent with price theory that if therlgoprice rises, while
Indonesia was not able to determine the soybeanmoalitly prices in
international markets, the increase in world prisésbe transmitted to domestic

prices.

Nominal exchange rate had a positive influence @amesktic prices with
a coefficient value of 0.700. This indicates tha¢ elasticity nominal exchange
rate to domestic price is elastic. If the nominatfeange rate rises (depreciation)
by 1 percentceteris paribus then the domestic price will increase by 0.700

percent.

The result of nominal exchange rate is in accoreawth the theory and
the situation in Indonesia. The value of domesticrency (rupiah) has an
important impact on import demand and supply. Tais be seen at the time of
crisis in 1998 when the rupiah against the U.Sladaepreciates large enough,
which lead to lower soybean import demand, whichseguently resulted in

decreased supply rising soybean prices in the dirmearket.

Indonesia’'s GDP had a positive influence on doroegtices with a
coefficient value of 0.086. This indicates that #lasticity Indonesia’s GDP to
domestic price is elastic. If the Indonesia’s GD&es by 1 percentgeteris

paribus then the domestic price will increase by 0.08& et.

These results are in accordance with the theoryhypdtheses of the
study. If there is an increase in income, theré el a tendency to increase the
ability to consume more, while the number of iterasain, there will be price

increases.

While level of import tariff had a positive influea on domestic prices
with a coefficient value of 0.003. This indicatbstt the elasticity level of import
tariff to domestic price is elastic, although waimall value. If the level of import
tariff rises by 1 percenteteris paribusthen the domestic price will increase by

0.003 percent.

Universitas I ndonesia



70

These results are also in accordance with the yhaod hypotheses of
the study. An increase at import tariff will redueglume of import which result

in reduced supply and encourage the rising price.

5.6.3. Short Term Impact

The short term model (ECM) estimation by the metlmddHendry's
general to specific results we have found the sstpimodel. Of all the
independent variables used in the study, ther¢éhaee variables that do not affect

significantly in the short run elasticity to chasde current domestic prices.

The change in domestic price to domestic pricdfitsas a relatively
quick effect (a quarter). The increase in the ddimgsice at a previous quarter
(DLPDOM (-1)) by 1 percentgeteris paribuswill provide a positive effect on

changes in the current domestic price elasticit@ 138 percent.

It is quite natural if we look at the reality of athhappened that when
the earlier period domestic price of soybeans as®e, then in the next period

there is a possibility that prices will rise.

The change in import volume two previous quart&sM (-2)) affects
negatively but not significantly to changes doneeptice, with a coefficient value
of 0.009. This shows that the impact of changeBniport volume is relatively
moderate, which requires only 2 quarters. A onecgu@r increase in import
volume in the two previous quartersgteris paribuswill increase the domestic

soybean price by 0.009 percent.

This result is supported by the results of coirdaégn tests in which the
volume of imports in the long run has a positivéeef on domestic prices. A
possible explanation is that this is due to thertstesm impact of the import
volume itself which is not significant and the domént values are relatively

small.

While in the short term, changes in world priceshatsame quarter has
a coefficient value of 0.044 with a positive diieat although it is not

significantly impacted. It indicates that a chaingevorld price is doing not have

Universitas I ndonesia



71

a significant impact on domestic price changes.n& percent increase in world

prices,ceteris paribuswill raise domestic prices by 0.044 percent.

The explanation for this condition is related te thSA as a country that
is able to affect soybean prices (price setterhwveithigh production capacity
(over-production). At the same time they also pieviexcessive subsidies to
producers of soybeans in the USA and provide faslifor Indonesian importer
to import with cheaper price. So it might be expédhe increase in world prices

will not provide a significant impact on domestiice increases.

In the short term, the change in nominal exchaage &t one previous
quarter (LNER(-1)) to domestic price has a sigaific affect with coefficient
value elasticity of 0.092. It means that an inceea$ one percent in nominal
exchange rate in the previous quaristeris paribus will provide a positive

influence on changes in the current domestic iasticity of 0.092 percent.

This condition has been in accordance with therthaad the situation
in Indonesia, where the value of domestic currefrapiah) has an important
influence on import demand and supply. As has beescribed in long term
condition, that nominal exchange rate also provithessame effect on domestic

prices.

In the short term, the change in level of imporiftat the same quarter
with domestic price has not significant effect teefficient value elasticity. It is
relatively small about 0.003. It means that anease in one percent in level of
import tariff, ceteris paribuswill provide a positive effect on change in doties

price at the same period amount 0.003 percent.

The direction of the influence of import tariff kelis in accordance with
the theories and hypotheses, but it does have nsigrificant levels. This
condition is also part of the impact of subsidy thg USA to its agricultural
sector, particularly for soybeans as described ebdwis also reinforces Tirta
(2007) research that import tariff does not haggaificant impact on reducing

import.

Results from short-term equation shows that theffic@nt of error
correction term (ECT (-1)) of -0.182, indicatesttkize adjustment speed of the
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domestic price toward equilibrium is 18.2 percemr muarter. Changes in
economic variables that affect the volume of expartthe short term, the impact
of changes in variables affecting the domesticeprar take from the adjustment

process leading to unbalance the equilibrium betvire time needed corrections.

In the short term model, it expected that excessamhel occurs in the
soybean market in Indonesia, although in the mdaeie are no variables that
reflect demand functions. But, it can be explaibgdn increasing population and
consumption per capita volume of Indonesian peopkble 1.1. showed an
increase in consumption per capita, and at the séme domestic production
decline. Assuming the Indonesian population in 28pproximately 240 million,
the amount of consumption in that year reached In@Wion tons. And

consumption tends to increase from year to year.
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CHAPTER 6
CONCLUSION AND RECOMMENDATION

6.1.Conclusion

Based on the formulation of the problem and re$ealgectives in this

thesis, the results of research on "The AnalysiagLderm and Short Term

Factors Affecting the Domestic Price of Soybean" hging Johansen

Cointegration and Error Correction Model (ECM) apghes in the period of

1990 to 2006 can be concluded as follows:

1.

In the long term, domestic price of soybean in helia is influenced
positively and significantly by world price of sadn, nominal exchange
rate, import tariff, and GDP of Indonesia. If thasean increase in these
factors it will be followed by an increase in domegrice of soybean. The
results conform to the research hypotheses. Whéheagolume of imports
of soybean in the long term has positive and sicamit impact. However, it

is contrary to the hypothesis in this research.

While in the short term, according to the estinmatloy using the ECM
method, it is found that in the short run domegiiice of soybean is
influenced positively and significantly by domestgrice one previous
guarter, nominal exchange rate one previous quaridrindonesia's GDP.
The results are in accordance with the hypothdsikeoresearch. While the
world price of soybeans and level of import tarffthe same quarter was
also positively influenced domestic price of soyigaalthough they are not
significant. Meanwhile, the import volume of soyheao previous quarters

has a negative affect but not significant.

The results of coefficient Error Correction Term one previous quarter
(ECT(-1)) show a negative and significant effectisTindicates that there is a
relationship between long term and short term &edability to correct for

disequilibrium toward equilibrium condition.
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6.2.Recommendation

Based on the conclusions above, some policies earedommended.

They are as follows:

1. The policy implementation of soybean import tamfhich currently is 0%
should be reviewed so it is expected that the palould to trigger the desire
of farmers to increase production. In addition rewes from the imposition
of soybean import tariffs should be returned to ttmmestic producers,
especially farmers in the form of assistance, wéretim the form of
subsidized seeds, fertilizers or other. It will em@ge the farmers to improve
the quality and quantity of soybean production rideo to meet the needs of
the domestic consumption. These recommendatiomsaafs to reduce the
impact of fluctuations in soybean world prices dmel rupiah against the US

dollar.

2. Associated with the position of Indonesia as imgrorof soybean, the
government must maintain the stabilization of thpiah against the US
dollar, because the country's trade balance imgoinfluenced by the

exchange rate.

3. Related to the external factor, the governmentxgeeted to be active in
urging developed countries to reduce subsidiegheir agricultural sector
because it creates distortion. So it is expectattices in the world market

would be competitive and passes through to dompsties.

4. Related to further research in soybeans, to olotaire accurate results and in
accordance with the conditions in Indonesia, théh@usuggest to add the
observation periods, use simultaneous model, asdd® other variables that
could also influence the formation of domestic s prices, such as the
level of consumption, domestic production, basegyretc. By doing so, it is
expected that the model will produce a more aceumtture on factors

affecting domestic prices for both short and logmgrt periods.
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ANNEXES

Annex 1. The Result of Unit Root Test at Level and First Difference
Domestic Price at Level

Null Hypothesis: LPDOM has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.374064 0.9069
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPDOM)
Method: Least Squares
Date: 11/26/09 Time: 16:52
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LPDOM(-1) -0.003399 0.009086 -0.374064 0.7096
D(LPDOM(-1)) 0.487951 0.110178 4.428761 0.0000
C 0.037369 0.068134 0.548462 0.5853
R-squared 0.237484 Mean dependent var 0.023423
Adjusted R-squared 0.213277  S.D. dependent var 0.048669
S.E. of regression 0.043168 Akaike info criterion -3.403038
Sum squared resid 0.117400 Schwarz criterion -3.303508
Log likelihood 115.3002  F-statistic 9.810587
Durbin-Watson stat 2.034268  Prob(F-statistic) 0.000195
Domestic Price at First Difference
Null Hypothesis: D(LPDOM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.713677 0.0002
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPDOM,2)
Method: Least Squares
Date: 11/26/09 Time: 16:54
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(LPDOM(-1)) -0.51474n 0.109201 -4.713677 0.0000
C 0.0119: 76 0.005873 2.039699 0.0455
R-squared 0.2577( 2an dependent var -0.000161
Adjusted R-squared 0.246104  S.D. dependent var 0.049382
S.E. of regression 0.042877  Akaike info criterion -3.431122
Sum squared resid 0.117661  Schwarz criterion -3.364769

Universitas I ndonesia



Log likelihood 115.2270  F-statistic 22.21875
Durbin-Watson stat 2.030712  Prob(F-statistic) 0.000014
Import Volume at Level
Null Hypothesis: LM has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.837824 0.0002
Test critical values: 1% level -3.531592
5% level -2.905519
10% level -2.590262
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LM)
Method: Least Squares
Date: 11/26/09 Time: 16:56
Sample(adjusted): 1990:2 2006:4
Included observations: 67 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LM(-1) -0.521251 0.107745 -4.837824 0.0000
C 9.964994 2.058453 4.841012 0.0000
R-squared 0.264744  Mean dependent var 0.011299
Adjusted R-squared 0.253432  S.D. dependent var 0.601423
S.E. of regression 0.519655  Akaike info criterion 1.558091
Sum squared resid 17.55265  Schwarz criterion 1.623903
Log likelihood -50.19605 F-statistic 23.40454
Durbin-Watson stat 2.041127  Prob(F-statistic) 0.000008
Import Volume at First Difference
Null Hypothesis: D(LM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.82460 0.0000
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LM,2)
Method: Least Squares
Date: 11/26/09 Time: 16:56
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(LM(-1)) -1.297487 0.119865 -10.82460 0.0000
C 0.011500 0.071622 0.160570 0.8729
R-squared 0.646744 Mean dependent var -0.014454
Adjusted R-squared 0.641225 S.D. dependent var 0.970875
S.E. of regression 0.581533  Akaike info criterion 1.783537
Sum squared resid 21.64358 Schwarz criterion 1.849890
Log likelihood -56.85673  F-statistic 117.1719
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Durbin-Watson stat 2.191213  Prob(F-statistic) 0.000000
World Price at Level
Null Hypothesis: LWP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.969379 0.2995
Test critical values: 1% level -3.531592
5% level -2.905519
10% level -2.590262
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LWP)
Method: Least Squares
Date: 11/26/09 Time: 17:04
Sample(adjusted): 1990:2 2006:4
Included observations: 67 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LWP(-1) -0.120321 0.061096 -1.969379 0.0532
C 0.665990 0.336899 1.976823 0.0523
R-squared 0.056309 Mean dependent var 0.002742
Adjusted R-squared 0.041790 S.D. dependent var 0.074796
S.E. of regression 0.073217  Akaike info criterion -2.361384
Sum squared resid 0.348447  Schwarz criterion -2.295572
Log likelihood 81.10637 F-statistic 3.878452
Durbin-Watson stat 1.529695 Prob(F-statistic) 0.053175
World Price at First Difference
Null Hypothesis: D(LWP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.607809 0.0000
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LWP,2)
Method: Least Squares
Date: 11/26/09 Time: 17:04
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(LWP(-1)) -0.820536 0.124177 -6.607809 0.0000
C 0.001904 0.009183 0.207347 0.8364
R-squared 0.405553 Mean dependent var 0.000788
Adjusted R-squared 0.396265 S.D. dependent var 0.095995
S.E. of regression 0.074588  Akaike info criterion -2.323831
Sum squared resid 0.356059  Schwarz criterion -2.257478
Log likelihood 78.68641  F-statistic 43.66314
Durbin-Watson stat 1.890686 Prob(F-statistic) 0.000000
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Nominal Exchange Rate at Level
Null Hypothesis: LNER has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.277147 0.6354
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNER)
Method: Least Squares
Date: 11/26/09 Time: 17:05
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LNER(-1) -0.029882 0.023397 -1.277147 0.2062
D(LNER(-1)) 0.285660 0.119964 2.381214 0.0203
C 0.269686 0.198371 1.359500 0.1788
R-squared 0.098975 Mean dependent var 0.024053
Adjusted R-squared 0.070371  S.D. dependent var 0.142456
S.E. of regression 0.137353  Akaike info criterion -1.088143
Sum squared resid 1.188540 Schwarz criterion -0.988613
Log likelihood 38.90871  F-statistic 3.460180
Durbin-Watson stat 2.010887  Prob(F-statistic) 0.037516
Nominal Exchange Rate at First Difference
Null Hypothesis: D(LNER) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.025622 0.0000
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNER,2)
Method: Least Squares
Date: 11/26/09 Time: 17:06
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(LNER(-1)) -0.724738 0.120276 -6.025622 0.0000
C 0.017286 0.017245 1.002364 0.3199
R-squared 0.361966 Mean dependent var -0.000530
Adjusted R-squared 0.351997 S.D. dependent var 0.171466
S.E. of regression 0.138028  Akaike info criterion -1.092885
Sum squared resid 1.219312  Schwarz criterion -1.026531
Log likelihood 38.06519  F-statistic 36.30813
Durbin-Watson stat 1.998406 Prob(F-statistic) 0.000000
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GDP at Level
Null Hypothesis: LY has a unit root
Exogenous: Constant

80

Lag Length: 2 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.264392 0.9238
Test critical values: 1% level -3.534868
5% level -2.906923
10% level -2.591006
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LY)
Method: Least Squares
Date: 11/26/09 Time: 17:07
Sample(adjusted): 1990:4 2006:4
Included observations: 65 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LY(-1) -0.001515 0.005730 -0.264392 0.7924
D(LY(-1)) -0.132439 0.120719 -1.097085 0.2769
D(LY(-2)) 0.348052 0.120971 2.877154 0.0055
C 0.052002 0.070729 0.735217 0.4650
R-squared 0.155058 Mean dependent var 0.042577
Adjusted R-squared 0.113504  S.D. dependent var 0.041847
S.E. of regression 0.039401  Akaike info criterion -3.570497
Sum squared resid 0.094698  Schwarz criterion -3.436689
Log likelihood 120.0412  F-statistic 3.731445
Durbin-Watson stat 1.768150 Prob(F-statistic) 0.015740
GDP at First Difference
Null Hypothesis: D(LY) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.877536 0.0001
Test critical values: 1% level -3.536587
5% level -2.907660
10% level -2.591396
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LY,2)
Method: Least Squares
Date: 11/26/09 Time: 17:07
Sample(adjusted): 1991:1 2006:4
Included observations: 64 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(LY(-1)) -0.992605 0.203505 -4.877536 0.0000
D(LY(-1),2) -0.041026 0.181407 -0.226154 0.8219
D(LY(-2),2) 0.269807 0.123771 2.179888 0.0332
C 0.043057 0.009959 4.323352 0.0001
R-squared 0.673246  Mean dependent var 0.000199
Adjusted R-squared 0.656908 S.D. dependent var 0.064564
S.E. of regression 0.037817  Akaike info criterion -3.651631
Sum squared resid 0.085810 Schwarz criterion -3.516701
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Log likelihood 120.8522  F-statistic 41.20812
Durbin-Watson stat 1.891109 Prob(F-statistic) 0.000000
Level of Import Tariff at Level
Null Hypothesis: TRF has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.375303 0.5893
Test critical values: 1% level -3.531592
5% level -2.905519
10% level -2.590262
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TRF)
Method: Least Squares
Date: 11/30/09 Time: 13:38
Sample(adjusted): 1990:2 2006:4
Included observations: 67 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
TRF(-1) -0.056553 0.041120 -1.375303 0.1738
C 0.261664 0.258609 1.011812 0.3154
R-squared 0.028277 Mean dependent var 0.000000
Adjusted R-squared 0.013327 S.D. dependent var 1.443376
S.E. of regression 1.433726  Akaike info criterion 3.587826
Sum squared resid 133.6120  Schwarz criterion 3.653638
Log likelihood -118.1922  F-statistic 1.891460
Durbin-Watson stat 1.945093 Prob(F-statistic) 0.173759
Level Import Tariff at First Difference
Null Hypothesis: D(TRF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.000000 0.0000
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TRF,2)
Method: Least Squares
Date: 11/30/09 Time: 13:40
Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D(TRF(-1)) -1.000000 0.125000 -8.000000 0.0000
C 0.000000 0.180422 0.000000 1.0000
R-squared 0.500000 Mean dependent var 0.000000
Adjusted R-squared 0.492188 S.D. dependent var 2.056883
S.E. of regression 1.465755  Akaike info criterion 3.632452
Sum squared resid 137.5000 Schwarz criterion 3.698805
Log likelihood -117.8709  F-statistic 64.00000
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Durbin-Watson stat 2.000000 Prob(F-statistic) 0.000000
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Annex 2. The Result of Unit Root Test to ECT at Level

Null Hypothesis: ECT has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.807090 0.0045
Test critical values: 1% level -3.5631592
5% level -2.905519
10% level -2.590262
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT)
Method: Least Squares
Date: 11/26/09 Time: 17:12
Sample(adjusted): 1990:2 2006:4
Included observations: 67 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
ECT(-1) -0.332729 0.087397 -3.807090 0.0003
C -0.001922 0.006797 -0.282786 0.7782
R-squared 0.182328 Mean dependent var -0.001696
Adjusted R-squared 0.169748 S.D. dependent var 0.061053
S.E. of regression 0.055630  Akaike info criterion -2.910787
Sum squared resid 0.201156  Schwarz criterion -2.844976
Log likelihood 99.51138  F-statistic 14.49393
Durbin-Watson stat 2.181649 Prob(F-statistic) 0.000314
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Annex 3. The Result of Cointegration Test by Johansen Procedure
Date: 12/10/09 Time: 22:22

Sample(adjusted): 1990:3 2006:4
Included observations: 66 after adjusting endpoints

Trend assumption: Linear deterministic trend
Series: LPDOM LM LWP LNER LY TRF
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.537992 124.9987 94.15 103.18
At most 1 * 0.485679 74.03522 68.52 76.07
At most 2 0.225795 30.15134 47.21 54.46
At most 3 0.130792 13.26075 29.68 35.65
At most 4 0.055493 4.009335 15.41 20.04
At most 5 0.003649 0.241248 3.76 6.65
*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 2 cointegrating equation(s) at the 5% level
Trace test indicates 1 cointegrating equation(s) at the 1% level
Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.537992 50.96347 39.37 45.10
At most 1 ** 0.485679 43.88388 33.46 38.77
At most 2 0.225795 16.89059 27.07 32.24
At most 3 0.130792 9.251413 20.97 25.52
At most 4 0.055493 3.768086 14.07 18.63
At most 5 0.003649 0.241248 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 2 cointegrating equation(s) at both 5% and 1% levels

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=l):
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LPDOM LM LWP LNER LY TRF
-13.86183 2.969638 7.024076 9.713914 1.196402 0.145237
4.194566 2.036949 -2.722823 -4.333356 -0.178996 -0.002768
-10.90018 0.234195 -6.901827 -0.077277 7.103344 -0.007437
-0.095473 0.267665 -4.409150 1.349115 -0.394586 0.260769
0.436646 0.354234 -0.675925 0.271914 0.363104 -0.050946
1.820114 0.379139 -1.513720 1.144406 -3.038522 -0.161137
Unrestricted Adjustment Coefficients (alpha):
D(LPDOM) 0.011319 -0.017136 0.008066 -0.003807 0.000358 -0.000193
D(LM) -0.234759 -0.258558 -0.057073 0.066932 -0.029535 -0.003776
D(LWP) -0.024539 -0.002817 0.026265 0.007497 0.002025 0.000636
D(LNER) -0.001785 0.035684 0.014050 -0.037459 -0.010249 -0.001997
D(LY) 0.007085 0.000495 0.002191 -0.000718 -0.001774 -0.001714
D(TRF) -0.298943 -0.001275 -0.058835 -0.122754 0.285547 -0.032704
1 Cointegrating Equation(s): Log likelihood 258.8390
Normalized cointegrating coefficients (std.err. in parentheses)
LPDOM LM LWP LNER LY TRF
1.000000 -0.214231 -0.506721 -0.700767 -0.086309 -0.010478
(0.02749) (0.09721) (0.06124) (0.04909) (0.00280)
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Adjustment coefficients (std.err. in parentheses)

D(LPDOM) -0.156905
(0.06108)

D(LM) 3.254189
(0.91603)

D(LWP) 0.340154
(0.11800)

D(LNER) 0.024740
(0.23880)

D(LY) -0.098217
(0.05553)

D(TRF) 4.143899
(2.55454)
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2 Cointegrating Equation(s): Log likelihood 280.7809
Normalized cointegrating coefficients (std.err. in parentheses)
LPDOM LM LWP LNER LY TRF
1.000000 0.000000 -0.550314 -0.802494 -0.072952 -0.007472
(0.12493) (0.07837) (0.05998) (0.00364)
0.000000 1.000000 -0.203488 -0.474848 0.062350 0.014028
(0.51422) (0.32256) (0.24690) (0.01499)
Adjustment coefficients (std.err. in parentheses)
D(LPDOM) -0.228782 -0.001290
(0.05487) (0.01364)
D(LM) 2.169651 -1.223818
(0.82109) (0.20416)
D(LWP) 0.328338 -0.078610
(0.12317) (0.03063)
D(LNER) 0.174417 0.067386
(0.24009) (0.05970)
D(LY) -0.096139 0.022050
(0.05801) (0.01442)
D(TRF) 4.138551 -0.890350
(2.66893) (0.66363)
3 Cointegrating Equation(s): Log likelihood 289.2262
Normalized cointegrating coefficients (std.err. in parentheses)
LPDOM LM LWP LNER LY TRF
1.000000 0.000000 0.000000 -0.429412 -0.342423 -0.003526
(0.05819) (0.04481) (0.00385)
0.000000 1.000000 0.000000 -0.336894 -0.037291 0.015487
(0.22125) (0.17037) (0.01465)
0.000000 0.000000 1.000000 0.677944 -0.489668 0.007171
(0.09978) (0.07683) (0.00661)
Adjustment coefficients (std.err. in parentheses)
D(LPDOM) -0.316706 0.000599 0.070492
(0.06593) (0.01313) (0.03716)
D(LM) 2.791757 -1.237185 -0.551050
(1.01864) (0.20280) (0.57417)
D(LWP) 0.042048 -0.072459 -0.345967
(0.14091) (0.02805) (0.07943)
D(LNER) 0.021271 0.070676 -0.206665
(0.29863) (0.05945) (0.16832)
D(LY) -0.120017 0.022563 0.033300
(0.07241) (0.01442) (0.04082)
D(TRF) 4.779864 -0.904129 -1.690258
(3.33746) (0.66445) (1.88119)
4 Cointegrating Equation(s): _ Log likelihood _  293.8519
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Normalized cointegrating coefficients (std.err. in parentheses)
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LPDOM LM LWP LNER LY TRF
1.000000 0.000000 0.000000 0.000000 -0.594575 0.024652
(0.05431) (0.01114)
0.000000 1.000000 0.000000 0.000000 -0.235116 0.037595
(0.07419) (0.01522)
0.000000 0.000000 1.000000 0.000000 -0.091578 -0.037316
(0.07528) (0.01545)
0.000000 0.000000 0.000000 1.000000 -0.587201 0.065620
(0.11460) (0.02351)
Adjustment coefficients (std.err. in parentheses)
D(LPDOM) -0.316342 -0.000420 0.087280 0.178449
(0.06531) (0.01304) (0.04009) (0.03863)
D(LM) 2.785367 -1.219269 -0.846164 -1.065296
(1.00612) (0.20085) (0.61766) (0.59514)
D(LWP) 0.041332 -0.070452 -0.379020 -0.218078
(0.13978) (0.02790) (0.08581) (0.08268)
D(LNER) 0.024848 0.060650 -0.041504 -0.223588
(0.28501) (0.05690) (0.17497) (0.16859)
D(LY) -0.119949 0.022371 0.036465 0.065542
(0.07239) (0.01445) (0.04444) (0.04282)
D(TRF) 4.791584 -0.936986 -1.149016 -3.059446
(3.32469) (0.66372) (2.04102) (1.96662)
5 Cointegrating Equation(s): Log likelihood 295.7360
Normalized cointegrating coefficients (std.err. in parentheses)
LPDOM LM LWP LNER LY TRF
1.000000 0.000000 0.000000 0.000000 0.000000 -0.062704
(0.09752)
0.000000 1.000000 0.000000 0.000000 0.000000 0.003051
(0.03969)
0.000000 0.000000 1.000000 0.000000 0.000000 -0.050771
(0.02117)
0.000000 0.000000 0.000000 1.000000 0.000000 -0.020653
(0.09631)
0.000000 0.000000 0.000000 0.000000 1.000000 -0.146923
(0.16546)
Adjustment coefficients (std.err. in parentheses)
D(LPDOM) -0.316186 -0.000294 0.087038 0.178546 0.075539
(0.06532) (0.01310) (0.04016) (0.03864) (0.02603)
D(LM) 2.772471 -1.229732 -0.826200 -1.073327 -0.677129
(1.00396) (0.20132) (0.61728) (0.59388) (0.40008)
D(LWP) 0.042217 -0.069735 -0.380389 -0.217527 0.155490
(0.13974) (0.02802) (0.08592) (0.08266) (0.05569)
D(LNER) 0.020372 0.057019 -0.034576 -0.226375 0.102337
(0.28405) (0.05696) (0.17465) (0.16803) (0.11319)
D(LY) -0.120723 0.021743 0.037664 0.065060 0.023589
(0.07229) (0.01450) (0.04445) (0.04276) (0.02881)
D(TRF) 4.916267 -0.835836 -1.342024 -2.981802 -0.623234
(3.25543) (0.65281) (2.00160) (1.92571) (1.29730)
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Annex 4. The Result of Short Term Model

Dependent Variable: DLPDOM
Method: Least Squares

Date: 12/01/09 Time: 08:50
Sample(adjusted): 1990:4 2006:4

Included observations: 65 after adjusting endpoints

87

Variable Coefficient Std. Error t-Statistic Prob.
DLPDOM(-1) 0.379058 0.090210 4.201945 0.0001
DLM(-2) -0.009135 0.007312 -1.249446 0.2166

DLWP 0.043563 0.061465 0.708741 0.4814
DLNER(-1) 0.092021 0.035010 2.628444 0.0110

DLY 0.204759 0.115879 1.767007 0.0826

DTRF(-1) 0.003273 0.002938 1.113912 0.2700
ECT(-1) -0.181915 0.063949 -2.844665 0.0062

C 0.003472 0.006550 0.530089 0.5981

R-squared 0.575749 Mean dependent var 0.024072
Adjusted R-squared 0.523648 S.D. dependent var 0.048759
S.E. of regression 0.033653  Akaike info criterion -3.830636
Sum squared resid 0.064552  Schwarz criterion -3.563019
Log likelihood 132.4957  F-statistic 11.05063
Durbin-Watson stat 2.300802  Prob(F-statistic) 0.000000
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Annex 5. The Result of Autocorrelation Test
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.621252  Probability 0.195169
Obs*R-squared 5.370779  Probability 0.146575

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 12/10/09 Time: 22:33

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
DLPDOM(-1) 0.241487 0.145814 1.656128 0.1035
DLM(-2) -0.001763 0.007257 -0.242982 0.8089

DLWP 0.002215 0.061841 0.035814 0.9716
DLNER(-1) 0.013195 0.036040 0.366103 0.7157

DLY 0.023834 0.114706 0.207786 0.8362

DTRF(-1) 0.000122 0.002903 0.042132 0.9665
ECT(-1) 0.131411 0.095262 1.379469 0.1734

C -0.006433 0.007117 -0.903879 0.3701

RESID(-1) -0.544651 0.258281 -2.108754 0.0396
RESID(-2) -0.130453 0.173799 -0.750600 0.4562
RESID(-3) 0.015300 0.142061 0.107700 0.9146
R-squared 0.082627 Mean dependent var -5.36E-18
Adjusted R-squared -0.087256  S.D. dependent var 0.031759
S.E. of regression 0.033116 Akaike info criterion -3.824570
Sum squared resid 0.059219  Schwarz criterion -3.456596
Log likelihood 135.2985  F-statistic 0.486376
Durbin-Watson stat 2.012890 Prob(F-statistic) 0.891607
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Annex 6. The Result of Heteroskedasticity Test

White Heteroskedasticity Test:

F-statistic 1.258753  Probability 0.265972
Obs*R-squared 16.93911 Probability 0.259437
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 12/10/09 Time: 22:34
Sample: 1990:4 2006:4
Included observations: 65
Variable Coefficient Std. Error t-Statistic Prob.
C 0.001127 0.000377 2.990579 0.0043
DLPDOM(-1) 0.005168 0.006356 0.813169 0.4200
DLPDOM(-1)"2 0.049761 0.054749 0.908890 0.3678
DLM(-2) 8.45E-05 0.000320 0.263870 0.7930
DLM(-2)"2 -0.000195 0.000363 -0.536611 0.5939
DLWP 0.001872 0.002648 0.706809 0.4830
DLWP~2 -0.027182 0.016249 -1.672869 0.1006
DLNER(-1) 0.001922 0.002063 0.931355 0.3561

DLNER(-1)"2 -0.011354 0.007780 -1.459265 0.1507

DLY -0.008868 0.009790 -0.905786 0.3694

DLY"2 0.109689 0.057632 1.903258 0.0628
DTRF(-1) 0.000108 0.000172 0.629364 0.5320
DTRF(-1)"2 -2.35E-05 1.99E-05 -1.185731 0.2413
ECT(-1) 0.007449 0.002918 2.552497 0.0138
ECT(-1)"2 0.015112 0.029696 0.508881 0.6131
R-squared 0.260602 Mean dependent var 0.000993
Adjusted R-squared 0.053570 S.D. dependent var 0.001399
S.E. of regression 0.001361  Akaike info criterion -10.16157
Sum squared resid 9.27E-05  Schwarz criterion -9.659783
Log likelihood 345.2509  F-statistic 1.258753
Durbin-Watson stat 1.771435  Prob(F-statistic) 0.265972
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Annex 7. Some Programs by American Soybean Association and the USA Government

Year
2000

2001

2002

2003

2004

Programs

Working with State Associations, ASA establishes the World Initiative for Soy in
Human Health (WISHH) program to promote the use of soy protein in international
food assistance programs by USDA, USAID, and Private Voluntary Organizations. Use
of soy protein products in U.S. food aid programs grew by 10,400 metric tons, worth
$4.4 million, in 2001-2007.

ASA worked with U.S. trade officials to block China’s proposed soybean import quota
at around 110 million bushels per year. As a result, China’s soybean imports now total
over 1 billion bushels annually, with roughly half of the imports coming from U.S.
soybean farmers. From 2000 to 2007, the value to U.S. soybean farmers of U.S.
soybean exports over China's then-proposed quota level is over $17 billion.

ASA and state associations successfully lobby Congress to increase Federal soybean
research funding by $3.2 million.

ASA develops specifications for and succeeds in obtaining U.S. government approval
to make five soy protein products eligible for purchase under food aid programs.
Between 2001 and 2006, the value of soy exports under U.S. food aid programs
totaled almost $2.6 billion.

Soybean farmers achieve full program crop status in 2002 Farm Bill with new 44-cent
per bushel direct payment and $5.80 per bushel target price. $607 million per year in
direct payments are made to soybean farmers, totaling $3.6 billion between 2002 and
2007. The $5.80 per bushel soybean target price improves the soybean safety net by
10 cents per bushel over pre-2002 levels.

ASA and state associations successful in including a new Bioenergy Program in the
Farm Bill that provides payments to domestic biodiesel producers to make biodiesel
more competitive with petroleum diesel. As a result of this program, and earlier
changes in EPACT legislation, biodiesel sales climb from 5 million gallons in 2001 to 25
million gallons in 2003.

ASA was instrumental in passage of landmark provisions in the 2002 Farm Bill that
require federal agencies to buy bio based products. Many bio based products, ranging
from spray foam insulation to carpet backing to cleaning supplies, can be made with
soybean oil to reduce their petroleum content. Federal procurement encourages
growth of private-sector markets.

ASA successfully lobbies for establishment of the Dole-McGovern Food for Education
Program, which created funding for new soy programs. Exports of soybean products
under Dole-McGovern totaled 79,600 metric tons in 2004-2006.

ASA and state associations succeed in increasing Federally-funded soy research by $10
million per year over year 2000 levels. As a result of these and previous efforts,
Federally-funded soybean research now exceeds $40 million per year.

ASA and state associations successfully lobby Congress to establish the biodiesel tax
incentive. Passage of the tax incentive stimulates biodiesel to grow from 25 million
gallons in 2003 to 75 million gallons in 2005. The impact of the incentive on soybean
prices is conservatively estimated at 8 cents per bushel, or over $250 million per year
in increased revenues for soybean farmers.

ASA and state associations successfully lobby Congress to allow schools to offer
soymilk as an option under the school lunch and school breakfast programs without
requiring a doctor's note. With 5-10% of the school-age population needing
alternatives to cow’s milk (due to allergies, lactose intolerance, religious beliefs, or
cultural practices), the potential growth of soymilk in school lunch and breakfast
programs is great

ASA strongly supports the successful negotiation of the Central American Free Trade
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2005

2006

2007
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Agreement (CAFTA-DR) between the United States, the Dominican Republic, and the
Central American countries of Costa Rica, El Salvador, Guatemala, Honduras and
Nicaragua. In 2004-2006, U.S. exports of soybeans to CAFTA-DR countries increased
$20 million, soybean meal exports increased $108 million, and soybean oil exports
increased $8 million.

ASA supports negotiation of the Chilean Free Trade Agreement (FTA). The value of
U.S. soybean meal exports to Chile has increased from $248,000 before the
Agreement to $43 million in 2006.

ASA and state associations successfully lobby Congress to extend the biodiesel tax
incentive through 2008. Biodiesel sales grow from 75 million gallons in 2005 to 450
million gallons in 2007. The growth in biodiesel sales raises soybean prices by a
conservative estimate of at least $2.00 per bushel, increasing annual soybean farmer
revenue by $5.1 billion.

ASA and state associations led political, media, and education efforts to ensure that
the United States was prepared to respond to Asian soybean rust disease. As a result
of ASA’s efforts: USDA has spent approximately $2.5 million annually to implement a
sentinel plot and diagnosis network; The U.S. Environmental Protection Agency (EPA)
granted 28 approvals for fungicides to be used on soybeans with either Section 18
(emergency) or Section 3 (full) approval; and U.S. soybean farmers were provided
with comprehensive education and training programs to teach them about soybean
rust scouting, detection and management.

As a result of ASA and state association efforts, USDA and the Department of Energy
announce a joint initiative to map the soybean genome. Genome mapping is key to
improved soy yields, pathogen resistance, and improved nutrition. Additionally, in
response to ASA leadership, USDA announces S$5 million for legume genomics
funding.

After five years of coalition lobbying with other farm organizations, ASA and state
associations convince Congress to pass legislation authorizing over $2.2 billion for the
construction and upgrading of locks and dams on the upper Mississippi and lllinois
Rivers. With 70% of soybean exports moving through these waterways to the Gulf,
modernizing this infrastructure is key to maintaining U.S. soybean farmer
competitiveness in international markets.

To enhance the federal biobased procurement program, ASA has continued to
champion biobased procurement in the 2007 Farm Bill.

ASA worked hard to persuade Congress to approve Free Trade Agreements with
Mexico (1993), Canada (1989), Chile (2004) and Morocco (2005). Collectively, these
FTAs have resulted in increased sales of $16,264,927,162 or $16.26 billion in
soybeans, soybean meal and soybean oil to these markets.
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Annex 8. Diagnostic Test
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To know whether these models are the best modealsgares a statistical

estimate of an unbiased and efficient, it is nesngs® test the OLS assumption.

1. Multicollinearity Test

Multicollinearity test is done by looking at therpglation matrix. The value of

the coefficient correlation between the variablessdnot more than 0.8. Since the value

of the coefficient correlation between variables exceeds 0.8, it can be concluded that

the model does not contain multicollinearity. Tlesults of this test can be seen in the

Table Result of Multicollinearity Test

table below.

DLPDOM DLM

1) 2

DLPDOM(-1) 1.000000 -0.057807
DLM(-2) -0.057807 1.000000
DLWP -0.240051 -0.081023
DLNER(-1) 0.208833 -0.201760
DLY 0.212189 -0.216637
DTRF(-1) -0.005151 0.022963
ECT(-1) -0.092269 0.134928

2. Autocorrelation Test

DLWP

-0.240051

-0.081023
1.000000
-0.202205

-0.274863

0.167523
0.012368

The hypothesis of this test is:

HO = no serial correlation

H1 = serial correlation

The results from autocorellation tests can be se#re table below.

DLNER
(1)
0.208833
-0.201760
-0.202205
1.000000
0.394274
-0.008190
-0.402852

DLY DTRF
(1)
0.212189 -0.005151

-0.216637 0.022963

-0.274863 0.167523

0.394274 0.008190
1.000000 0.062182
0.062182 1.000000

-0.208929 -0.003149

Table Result of Autocorrelation Test

Breusch-Godfrey Serial Correlation LM Test

F-statistic

Obs*R-squared

1,621252

5,370779

Probability 0,195169

Probability 0,146575

ECT
Q)

-0.092269

0.134928
0.012368
-0.402852

-0.208929

-0.003149
1.000000

The table concludes that the probability value b§tR-squared of 0.146575 is
greater tharx 1%, 5% and 10%. Then it can be stated that staiist HO can not be

rejected, this means that short term equation (EG&4) been free from autocorrelation

problems.
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3. Heteroskedadticity Test

The hypothesis of this test is:
HO = error is homoskedasticity

H1 = error is heteroskedasticity

The results from this test can be seen in the taditaw.

Table Result of Heteroskedasticity Test

White Heteroskedasticity Test
F-statistic 1.258753 Probability 0.265972

Obs*R-squared 16.93911 Probability  0.259437

The table concludes that the probability value Gbstjuared of 0.259437 is
greater thana 1%, 5% and 10%, so statistically HO can not becated. This means that
short term equation (ECM) is free from heteroskédiés problems or error is

homoskedasticity.

Universitas I ndonesia



