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ABSTRACT

This study aims to see how the relationship between macroeconomic variables that
exist in Indonesia, using large-scale models SVAR and DSVAR. Using the Sructura
VAR Model (SVAR) and Different Structural VAR (DSVAR) in egimating reserves
and the exchange rate in Indonesia. Root Cointegrationtest is atest and the tes data
to be done before the test SVAR and DSVAR run. For the data used in this study
using a period of time fromthe start of 1982; IV until 2012; IV.

Results of the research that has been done can be concluded that by using SVAR and
DSVAR models look that variable foreign exchange reserves and the exchange ratein
Indonesia significant, with the application of short-term models that exig in
structural VAR models. Results innovation of restricion in the model of the model

used SVAR significant influence, including the effect of exchange rates and foreign
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exchange reserves with a coefficient of -0.6877 and -0.578322 for variable exchange

rate to foreign exchange reserves

Keywords: SVAR, DSVAR, Root Test, Cointegration, Reserves and Foreign

Exchange.
Jel Classification : C39, C01, B49

I PRELIMINARY

Some debate about economic probkms in Indonesia that highlights many important
areas ofsuccess where a study, which is explicitly aimed ata literary: sectoral effects of
mo netary policy. The research was dore on the assumption that the economic prob le s
inIndoresi is corsidered as an important ssue for seweralreasors. Frst, the impact o f
mo netary policy on sectoral output presenting other macroeconomic challenges in the
formofthe Indoresianeconomy, giventhe Indonesianstate has an ureven geograp hical
distribution in the economy and other sectors. Second, heterogereity if significant in
sensitivity is the foreign exchange reserves and the exchange rate, then the capacity of
monetary policy to effectively and ewenly to stabilize owerheating or economic
slbwdown, which in turn will depend on the reltive siz of the rate sersitive sectors
such as the interest rate as ore the proportion of Gross Domestic Product (GDP) and
regional concentration. Third, the future is exXpected to examine the degree ofdispersion
inthe sersitivity of the exchange rate and foreign reserwes in sectors that are likely to
explain the nmature of the transmission mechanism, which should things are still in a
'‘bhck box, although many facts that moretary policy in deweloped countries &
corsidered a line next ina macroeconomic managemne nt.
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As was said abowe that monetary policy is the front line of a macro-economic
maragement in Indonesia. It & therefore understandabl that the monetary policy
transmission mechanism gererates a lot of interest. However, for the nmost part, research
has concentrated on the economic moretary aggregates and ignores important
differences that can occur at different levek. Although the primary objective of
monetary policy in Indoresi is to achiewe the inflationrate of2-3 percent, and expects
the exchange rate under $ 6,000 ower the medium term but a secondary objective
remains important to keep output rear a more 'natural. Although moretary reutrality
imp lies that the moretary variables do not affect real varebles in the longterm (Lews
and Mizn 2000, P.18), it is widely accepted that changes in moretary variables can
affect the realeconomy inthe short term

Il. LITERATUREREVIEW

Vector autoregressive models (VAR) was first introduced by C.Sims (1980), which B
an akernative model for a form ofeconomy that the traditioral brge-scak air. VAR
model is aneconometric model that is widely used inorder to capture the d ynamics and
interactions between multipk time series. All varibles are treated symmetrically, while
the dependent varible ineach equation described byequation form lags ofall variables
in the model the dependent variabke & no exception itself. VAR was dewloped in
resporse to the argument Sims (1980) 'that there is no a priori guide or great economic
reasoning to justify treating certain variablks as exogenous variables in the modeling
process, and therefore all should be treated as anendogenous varible.
Thi is refkected inthe fact that the dynamics ofthe VAR nodel s driven by une xpected
changes, or shocks, the endogenous variables. In contrast, the dymamics of the
traditional large-scale macroeconomic nodels tend to be a lot to bring the results of
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changes inexogenouws variabks. In Lenzetal, (2000) who cond ucted the research VAR,
shocks are identified by applying the 'recursive’ structure in contenporary interactions
between variables using the decomposition Choleski lower triangulr. The impact of
economic shocks canthenbe summarized reatly through the impulse response function
and the estimation error varance deconposition W hile the impulse response s wsed to
interpret the wide dymamic behavior of the economic system the estimated error
variance decomposition indicates the importance of the different shocks to determine
the proportbn of \ariation in each variabk associated with shock.
There are so me important things, which candistinguish between wse ofa VAR model
and the structural VAR Although the standard reduced form VAR model is a useful
toolto describe the stylized facts about the data, the lack of structure makes it difficult
to interpret their results. Cooley and LeRoy (1985) criticizes atheoretical recursive
dentification scheme wed in nost of the initial VAR model, they noted that the
estimated responses to shocks will vary based on the sequence of varibles, most of
which can be considered something that is arbitrary. A particubr weakress with
recusive VAR modek & their inability to dentify the 'right' of moretary policy shocks,
because they do not differentiate between endogenous and exogenous comporernts of
monetary policy.
In some other cases, the occurence of a monetary authority endogenous reaction to
changes in other varibles that can not be cortrolled, and the possbility of there being
some rewerse causation between the use of variablks such as interest rates, output and
prices. To overcome these problemns, ina study done by Bernanke (1986) and Sins
(1986) enforces dentification scheme non-recursive on the interaction of conte mporary
between varibles, it will allow the model 'structure’ to be imposed onthe model and
wider corsistent with e xisting economic theory. Inthe nodel, the non-recursive impose
restrictions on short-term, so-called non-recursive structwal VAR (Hamilton, 1994,
p.330). Actwally in the VAR model and svar has been used extersively to model the
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impact of moretary policy in the context of a closed economy in (Sims, 1986; Gali,
1992; Gordon and Leeper, 1994; Bermanke and Mihov, 1995; Christiano, Eichenbaum
and Evans, 1996, and Sims and Zha, 1998a, b) and an open economy context (Sims,
1992; Eicherbaum and Evars, 1995; Cushmanand Zha, 1997 ; Kimand Ro ubini, 2000).
A structural VAR models allow for examination shocks "lrge’, such as unexpected
changes in the monetarypolicy stance. Howeer, to do this, need to make an imposition
of restriction rulks that will catch on the occurence of a shock. The purpose of the
mo netary policy shocks reveal something specification rules generally require a broader
systematic policy, whichreflects the behavior ofthe monretaryauthority, as proposed by
Taybr (1993). Given this openrs the door to a number of literature onthe policy rules,
which will reflect the behavior of a central bark that is nore systematic. If we see in
Brischetto and Voss (1999, p.6), indicating the restrictions imposed on the SVAR
contemporaryrelatiomnships that maybe more accurate if theyare taken fromthe scale or
in the context of perekonmian krge, in terms of macroeconomic modek & entirely
determined by po licy makers.
Very often in practice, the restrictions imposed are gererally based on intuition are
largely comsistent with conventional macroeconomic theory and adjusted to produce a
model of the dymamics that mekes sermse. In a study dore by Leeper, Sims and Zha
(1996) argues that this approach s justified as long as the reasons that underlie
specificationof the modelthat will be explained and must be disclosed. Newerthe kess, it
is still a little difficult to dstinguish between the characterstics of the model are
determined by the restrictions imposed and defined as form data wed in Uhlig, (1997,
p.383).
In Brunrer (2000) and Rudebusch (1998) questiored whether the model svar adeq uate
to be able to see the inpact of monretary policy shocks, and therefore whether this
approach s useful for policy amalysis. There are two main criticisms that continue to
challenge the VAR literature. The first criticism invo lves the reed to specify restrictions
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onthe central bank's policy reaction function, where there is liitke agreement. While the
VAR nodel successfully iso lte the conmporents 'exogeno s’ moretary policy (in order
to remowe the reverse causality between variabkes that can kad to changes in interest
rates) that exogenous shocks moretary policy is actually produced within the
framework of svar which reflects an urexpected, systematic changes to nonretary
policy, which is not always anacc urate reflectionofthe central bank's policydecisiors.
While inanother study conducted by Brischetto and Voss (1999), Dungey and Pagan
(2000), Brurey and Rudenbusch and Berkelmans (2005) provide guidance on how to
awid the 'puzzle’ - the resuks of SVAR are not inaccordance with conventioral theory
or enpirical observation Four puzzles commonly observed in modek svar: influe nce
ligudity puzzle, puzzk discournts, price index exchange rate, and the puzzle of foreign
reserves and the rate ofbias in Kimand Roubini (2000). Accordingto Leeper, Sims and
Zha (1996), the abolition of the two puzzles are gererally regarded as the minimum
requirement for a justification process that dentifies a monetary policy shock. Puzzk
ligudity refers to the urexpected relationship between the morey supply and interest
rates. Assumptions, whenthe moretarypolicyshock is dentified asan innovation inthe
moneysupply, a contractionarypolicy will result in lower, not higher, to interest rates.
Inanother study, howewer discussed the price puzzle that occurs whenthe contractionof
monetary policy shocks in inflation rates higher despite reasonable response of outp ut
and morey supply. Incident in terms of price exchange p uzzle manifests itself as the
depreciation of the domestic currency immediately atter the contractionary monretary
shock in the country. Advanced puzzle discounts occur whenthe exchange rate mowes
inthe direction antic pated following a monretary policy shock, but the changes are far
more persistent than expected under uncowered interest parity. In another study wsing
the model SVAR showed that the varibles that control for the central bark's
expectations of future inflation help to reduce the ‘price puzzle'. In foreign research, oil
prices are often used for that purpose in Kimand Roubini (2000). But in SVAR other
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modek in offering an altermative, wing a broad index of commodity prices in
Christiano, Eccherbaum and Evans (1998); Hayo and Uhlerbrock, (1999); Suzuki
2004; Berke Imars, (2005).

Actually there are two models of populr approach to dentify a reaction oneconomic
policy in a country, but rather to ok at the ekments of moretary policy (i) following
the policy ruks, such as the 'Taylor Rule' (Taylor, 1993) or (ii) allowing the central
bank to Concurrent respond as much relevant information as possible at the time oftheir
decsion Zha, (1997). The main advantage of uising SVAR models & the ability to define
both types ofpolicy reaction function in conte nmporary matrix, which canbe contro lled
for the reltionship between endogenouws prices, output and interest rates. To model
SVAR literature in Indoresia have not been many highlights the inclusion of many
different variables that interest rate, exchange rate, foreign exchange reserves are \ery
influential for economic activities. For exampl, Brischetto and Voss (1999) it the
need to incorporate the exchange rate and the federal funds rate. Theyalso include oil
prices and moretary aggregates, and opted to exclude output and the price lewel
akhough conformity to the economy by targeting inflation Instead, Berkelmans (2005)
embles simultareous noretary policy to respond to commodity price, credit and
exchange rate, while Dungey and Pagan (2000) only include the Gross Natioral
Experditure (GNE) and inflation ina policyreaction function

1. RESEARCH METHOD

Time and Data Research

The research was cond ucted bythe author at the time in August- October 2015. The data
in this study wing a vareble foreign exchange reserves and the exchange rate in
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Indoresi period in 1982; IV urtil 2012; IV. Data once inthe can by the authors first

processed, before amalyzed using a statisticalass sted.

Research Data Analysis Techniques

The model wsed inths research is the develbpment of nodels SVAR and DSVAR in
the short-term models SVAR contained inthe matrix, but before the model 5 donre first
conducted test data using a test root and Cointegration Test. SVAR early nodek
possess equation formas follows: (1). Asemphasized by Levy-Yeyati and Sturzenegger
(2004), the exchange rate and foreign reserwves are included in the model to conclude
setting the exchange rate. Although the foreign exchange reserves are the most
important policy imstrument to control the exchange rate, other important policy
instruments, interest rates, are ako often used to control the exchange rate. As a result,
past studies such as Calvo and Reinhart (2001) also examined the ordinary
bunga.Seperti rate changes in the structural VAR amalysis, structural representation
dentified by imposing some restrictions onthe estimated reduced form VARequations

reduced form (for models that include the exchange rate (F) and reserves (FR) is:

|: AFt —I ‘:All(L) AIZ(L)—”V AFt—l }

AFR | TH AL AL [AFR,

[ee, |

o

|_8 FR,tJ

1)

Let where F s the lbg ofthe exchange rate, FR 5 the bbgof foreign exchange reseres,
A (L) 's isapolynomial inthe bgoperator L, eEand EFR s aresduwe ineachequation,
e 82 by 1 wector ofresiduals, e, e = (eE EFR) ', and var (e) = S. For simplicity of
exposition, the constant term was dropped inequation (1). I use pure preliminarydata of
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each variabke (not the log kwel) for the following reasors. Frst, most past studies, for
exampk, Calvw and Reinhart (2002), Levy-Yeyatiand Sturzenegger (2004), Hernandez
and Montel (2003), Baig (2001) and Reinhart and Rogo ff (2003), wsing the percentage
change is not levelor bg kwel and would like to hawe better resuks as conpared to
previo us stud es.

Two variebles in the model we can achiewe the goal by separately dentifying two
orthogonal structural shocks namely the (structural) shocks the exchange rate (that react
foreign exchange reserwves to stabilize the exchange rate) and (structural) shocks
reserves (which affects the exchange rate). However, the dentification method popular
impose zero restrictions on the parameters of contenporary structure (developed by
Sims (1980, 1986), Bermanke (1996), and Blanchard and Watson (1996)) and imposed
restrictions to zero in the long term effect (devebped by Bnchard and Quah (1989)) it
is difficult to apply inthis case. Structural equationshape inthe formof vector moving

aweraee s:

(2) AFt _ Cll(L) ClZ(L)—| eE,t
AFR | | Cpu(L) Cop(L) [ Erny

where C (L) 's is a polynomial inthe bgoperator LeE and EFR & a surprise structural
exchange rate and shocks structural reserwes, respectively, e is 2 by 1 wvector shocks
struictural ie, e = (eE EFR) "var () = W, and W is a diagomal matrix. The sign
restrictions in wear on this model is the C11 (0) 20, C12 (0) %0, C21 (0) £0, and C22 (0)
30.

To conclude the level of stabilizationof the exchange rate, | cakulate dymamic policy
reaction function, which shows the reaction of foreign exchange reserwves at the rate

from time to time in the presence of exchange rate shocks. From equation (2), the
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imp ulse response of the exchange rate and foreign exchange reserves against exchange

rate shocks:

(3) AF{ (eE) = Cll(L)eE,t

(4) AFR (eE ) =C, (L)eE t

Where and are defired as the exchange rate and foreign exchange reserwves before the
change inthe exchange rate shocks only. By combining (3) and (4),

(5) AFR (ep) = Cgl—EBAEt(e )

The coefficenton DET (eE), Det (eE), DET-1 (eE), DET-2 (eE), ... this (5) shows how
much percentage of the foreign exchange reserves of exchange rate changes ower time
in response to a 1% depreciationthe exchange rate in the face ofexchange rate shocks.

Equationshape ofthe structure inthe formofauto-regression vector is:

Boir Box || AR —l_ B.(L) By (L]
Booi Boso [[AFR | [B, (L) By, (L) ]

AFt—l —| |7eEt
LFR e }
2] | Crry

where BO isa comstantand B (L) 's sa polynomial inthe lagoperator L. The shape of

(6)

the structural coefficent vector moving awerage shape (2) and form auto-regression
vector (6) associated withC (L) =(B0- B (L) L) -1. It can be shownthat the restriction

sign on impulse resporses also imply restrictions as marked on the contemporary
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structure parameters, namely B0, 11 3 0, B0, £ 12 0, B0, 213 0, and B0, 22 3 0. The
restrictions on the structural parameters contemporary BO can easily be interpreted as
follows. Increased foreignexchange reserves depreciate in value, while the authority to
mitigate foreign exchange reserves policy as a reaction to the depreciation of the
exchange rate to stabilize the exchange rate (in the policy reaction function). From the

second equation(6) :

Bo,zzAFR[ = _BO,ZlAFt + Bu (L)AFt—l +

(7) BZZ (L)AFRl—l + eFR,t

Reorganizationofthe equation (7),

(8) AFR = (Bo,zz - By, (L) L)il
[(80,21 -B,, (L) I—)AEt +€rryt ]

In the model above, imposing restrictions that positive surprises with rate decrease
reserves devisar (assuming if due to an increase in foreign exchange reserves coul
make the domestic currency more attractive), while positive shocks to the exchange rate

increase intermatiomal reserves (assuming if for policy authorities to try to stabilize the

exchange by lowering the exchange rate). That is, inthe formof\vector moving averacge:

©) {AE@ _ [CM(L) .o }

AR | [Cu(L) Cp(L)[ ke

where R is the foreign exchange reserves, ERand ER was a surprise structural exchange
rate and shocks structual against reserwes, respectively, and restriction signs are
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imposed onthis model is the C11 (0) 2 0, C12 (0) £0, C21 (0) 2 0 and C22 (0) 3 0. ths
limitation ako implies some limitatiors marks on the contermporary parameters in
struictural equation like equation (6), namely B11 (0)3 0, B 12 (0)3 0, B21 (0) £ 0, and
B22 (0) 3 0. Policy reaction function that is built based on impulse responses to shocks
to the exchange rate as inthe first model.

IV. RESULT AND DISCUSSION

Uswally when will do anamalysis of time series data, a set of values ofa variabk are
taken at different times. Any data collected periodically at different intervals, it &
necessary to test and cointegration statioreritas over the data onthe data, but the author
corsiders the data that & in use already meet both the proficiency lewel test, so the test
can be carred out SVAR and DSVAR

SVAR and DSVAR Short Run Model

Here there are two SVAR model results are dsplayed, SVAR restriction model with
short-runand short-run cap ital DSVAR the restriction as well. Here's how it looks:

Table 1 : SVAR Test with short run model
Structural VAR Estimates

Coefficient Std. Error Z- Statistic Prob.
C(2) 0.687795 1.200114 0.573108 0.5666
C(1) 1352.255 184.0185 7.348469 0.0000

115



iJCEM

International Journal of Core
Engineering & Management

ISSN: 2348 9510
International Journal Of Core Engineering & Management (IJCEM)
Volume 2, Issue 8, November 2015

C@3) 8432.627 1147.535 7.348469 0.0000

Log
like lihood -515.3563

Estimated A matrix:

1.000000 0.000000
-0.687795 1.000000
Estimated B matrix:
1352.255 0.000000
0.000000 8432.627

Sources : Proceed by author

BO test results of the VAR model of the model matrix Bernanke and Mihov (BM)
presented in the table above. Seenonthe tabk that some varibles that are used as the
innovation of the restriction in the model BM S VAR significantly, include the impactof
foreign exchange reserwves and the exchange rate with a coefficent of -0.6877. While
the coefficient 1 shows the formofa matrix that 5 used. Here we see the results for the
model DSVAR.

Table 1 : DSVAR Test with short run model
Structural VAR Estimates

Coefficient Std. Error Z- Statistic Prob.
C(2) 0.578322 1.337382 0.432429 0.6654
C@1) 1358.371 188.3722 7.211103 0.0000
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C(@3) 9263.191 1284.573 7.211103 0.0000

Log like lihood -498.8288

Estimated A matrix:

1.000000 0.000000
-0.578322 1.000000
Estimated B matrix:
1358.371 0.000000
0.000000 9263.191

Sources : Proceed by author

Similarly, the VAR nodel, to a model SVAR ako we matrix short run, the exchange
rate ranged at -0.5783, this figure & slightly higher than the svar models that we wse in
the beginning.
Ifwe bok at where & the foreign exchange reserves and exchange rate, eE and ER was
a surprise structural exchange rate and shocks structural against reserwes, respectively,
and restriction signs are imposed on this nodel is the assunption C11 (1.00000) 2 0,
C12 (-0.578322) £ 0, C21 (0) 3 0 and C22 (1.00000) ¢ O for the coefficient matrix A It
can be concluded that the shock or the influence of foreign exchange reserves and the
exchange rate in describing the shape and the result of matrix A and matrix

multip lication.

Impulse response function (IRF) SVAR Model

SVAR can also be wed to look at the impact of the changes of the variablks in the
systemof the other variables in the system dyramically. The trick is to give a shock
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(shock) onone of the endogenous variabks. Shocks are given wsually by one standard

deviation of the variabks or commonly called innovation. Search the effect of ore

standard devition shock experenced bya variable inthe systemagainst the values of

all variablks curent and futue periods as a technigue called Impubke Response

Furction
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We can see how the resporse to the foreign exchange reserves and exchange rate, and
vice versa response to the exchange rate of foreign exchange reserves during the period
of approximately 10 years. In the first movement, the response rate and foreign
exchange reserves away from the balance point, toward the tenth year approaching the
point of balance, so does the response of foreign exchange reserves against exchange

rate initially approac hed the balance point, thenaway fromequilibrium,
Varianes error factor decomposition (FEVD) svar Model

Analysis FEVD inthe SVAR Model aims to predict the contribution percentage of the
variance of each variable due to changes in certain variabks in the VAR system and
SVAR or DSVAR. Pada previous impuke resporse functionanalysis s used to bok at
the impact of shocks from one variable to another variablk. Due to the presence of
orthogonal innovation which corsists of sewveral comporents, domated by shock. On
variance decomposition is called the variance deconyposition of the forecast error

variance. The following matrix multiplication result FEVD of foreign reserves and

exchange rate.
Variance DeconpositionofUS $ RP:
Period S.E US_$_RP CDV
1 1352.255 100.0000 0.000000
2 1563.730 98.82730 1.172696
3 1752.790 96.07062 3.929379
4 1903.033 91.61557 8.384427
5 2052.763 85.69734 14.30266
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6 2213.121 78.69228 21.30772
7 2393.327 71.08090 28.91910
8 2599.168 63.32627 36.67373
9 2835.225 55.81367 44.18633
10 3105.444 48.81679 51.18321
Variance DeconpositionofCDV:
Period S.E US_ $ RP Cbv
1 8483.763 1.201871 98.79813
2 11622.94 1.419806 98.58019
3 14677.84 2.304487 97.69551
4 17695.08 3.124165 96.87584
5 20827.54 3.943539 96.05646
6 24148.71 4.690975 95.30903
7 27723.03 5.358450 94.64155
8 31607.16 5.940594 94.05941
9 35856.85 6.440940 93.55906
10 40529.23 6.865993 93.13401

ChokskyOrdering: US_ $ RP CDV

Figure 2 : FEVD

Based on the picture above shows that an important source of variation of foreign
exchange reserves are reserwves iself shocks, exchange rate shocks while relatively

smaller. Inthe first occurrence of shocks, variations in reserves 0% and contributed by
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the exchange rate of 100%, in the second month variase predictive value of 98% was
contributed by the exchange rate amounted to only 1.172% and so on urtil the tenth
month.

V. CONCLUSION

Research carried propose a structural approach to estimate the Structural VAR on
foreign exchange reserves and exchange rate. This definition is different from the
traditioral to the feedback between foreign exchange reserwves and exchange rate.
Another advantage of this approach s that both the reserves and the exchange rate can
be estimated simultareously. Estimates in the study of foreign reserves and the
exchange rate is based on the following assunptions: there are two correlated
interference that can be diktinguished by the possbility of the effects on foreign
exchange reserwves inthe first interruption panjang Possbility term does not have bng
term effects on the foreign exchange reserves, but in the short term can The second
variable is cointegrated ascertained, while the latter may be. Estimated reserves should
relte to the first interruption in this case the exchange rate. This study provides some
insight into the movenment of foreignexchange reserves and exchange rate.

Seen that the resporse to the foreign exchange reserves and exchange rate, and vice
versa resporse to the exchange rate of foreign exchange reserves during the period of
approximately 10 years. Inthe first movement, the response rate and foreign exchange
reserves away from the balance point, toward the tenth year approaching the point of
baknce, so does the resporse of foreign exchange reserves against exchange rate
initially approac hed the balance point, thenaway fromequilibrium.

From the test resukts used models svar seen that some varibles that are used as the

innovation of the restriction in the modelofthe model wsed svar significant influe nce,
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including the effect ofexchange rates and foreign exchange reserves witha coe ffic ie nt

of-0.6877 and -0.578322 for variab ke e xchange rate to foreign e xchange reser\es.
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