
 

 

 

Abstract— The effect of weakening economic growth in the 

United States and Europe resulting in Indonesia experienced an 

economic crisis in which the fall of exports and imports to the 

exchange rate. This research aims to know the influence of export 

and import to the exchange rate of the rupiah against the dollar US by 

using the Gauss-Seidel method of simulation. The results showed that 

the increase in the value of rupiah exchange rate of 10% would be 

followed by a rise in exports by 8.1%. In contrast, the increase in the 

exchange rate of Indonesian Rupiah is 10% that will be followed by a 

drop in imports by 6.6%. The scenario simulated against the export 

and import of Indonesia by 2013 (data January-may 2013) showed 

greater imports from exports. So that the exchange rate of Indonesia 

Rupiah against the dollar US from Rp.11.473,82. 
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I. INTRODUCTION   
HE economic crisis in Indonesia is affected by the 

collapse of the exchange rate of the rupiah against the US 

dollar. This is due to the weakening economic growth in 

United States and Europe. In this regard, Indonesia is 

experiencing the effects of domino. Indonesia is experiencing 

as a result of the economic crisis, which also affects the import 

export activities in Indonesia. 

Import export activity is that main an important role as a 

source of foreign exchange because the expansion of markets 

for domestic goods production and expansion of the 

workforce. In a lucrative international trade that a country’s 

balance of payments reached X > M (export is greater that 

imports)
1
. However,  in the era of the 1960s, the economic 

situation in Indonesia worsens until the mid-1960s. This is 

because domestic financial resources are very limited so it is 

not able to provide foreign exchange to finance imports of 

basic commodities from abroad. 
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From these cases, the existence of the relationship very 

closely between the exchange rate of Rupiah against the 

imported the export activities in Indonesia [2]. The purpose of 

this research is to analyze the effect of the exchange rate of the 

Rupiah against the export and import in Indonesia using the 

simultaneous equations method. In determining the value of 

the expenditure approach there are four components: 

individual consumption (C), gross private domestic investment 

(I), government investment and consumption (G), as well as 

net exports (X-M). The value of gross domestic product is the 

accumulation of spending aggregate which mathematically can 

be written in the form of the equation as follows: 

Y = C + G + I + (X-M) [1]         (1) 

In this case there are 6 equations where there are 

endogenous variables 6. The equation is the sixth 

Y = f(D,N) [1]                (2) 

C = f (Y,T)
 
[1]                (3) 

I = f (Y, R)
 
[1]                (4) 

N = f (W,D,P)
 
[1]              (5) 

M = f (Y, R, P)
 
[1]              (6) 

ER = f (Y, EX, IM) [1]            (7) 

 

Description 

 

Y : National Income/output production 

G : Government 

T : Tax 

R : Interest Rates 

W : Wages 

P : Price 

ER : Exchange Rate 

IM : Import 

EX : Export 

D : Level of education 

 

In the structural equation G, T, W, R, D, IM, EX, and P is 

the policy of the independent variables/variables/exogenous 

variables as for the Y, C, I, N, M, and ER including solved 

variables/variables/dependent endogenous variables 
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II.  LITERATURE REVIEW 

A. Multiple Regression Model of Log-Linear Dummy 

Statistical methods are used to create the model of the 

relationship between the dependent variable (the response; Y) 

with one or more free variables (independent, Predictor, X). 

When the number of free variables there is only one, it referred 

to as a simple linear regression, whereas when there are more 

than 1 free variable, it is called a multiple linear regression. 

The regression coefficient can be distinguished into 2 types, 

namely: 

a. Intercept  

It is a point of intersection between a line with the Y-

axis on the diagram / Cartesian axis while the value of 

X = 0. While the statistical definition is the average 

value of the variable Y when the value of the variable 

X is 0. In other words, if X does not contribute, then 

on average, the variable Y will be valued at the 

intercept. Keep in mind, the intercept is a constant that 

allows the emergence of other coefficients in the 

regression model. Intercepts are not always able or 

need to be interpreted. If the observational data on the 

variable X does not include the value of 0 or close to 

0, then the intercept does not have a meaning, so it 

does not need to be interpreted. 

b. Slope   

Slope is the coefficient of regression to the variable X 

(free variables). In statistical concepts, slope is a value 

indicating how large the contribution (donation) is 

given a variable X to the variable y. Slope values can 

also be interpreted as an average for the increase (or 

reduction) on the variable Y for each increase of one 

unit of the variable X.  

Multiple linear regression model a with k variables can be 

written in the form: 

 

   (8) 
 

Where is intercept and k is parameter 

relates to variable j. While u is error term (disturbances) which 

represents all other factors which are not included in model, 

e.g. independent variable outside k, functional error, 

measurement error, etc.  

As a simple regression model, where u is also assumed to 

have conditional expectations equal to zero, or 

 

  (9) 

Regression to shown by researchers is a Dummy Variable 

Regression Models by using ANOVA regression model, with 

the equation: 

 

 

                   (10) 

If the qualitative variables has m category, the number of 

dummy variables needed is (m-1). 

Categories that do not have a dummy variable called base, 

benchmark, control, comparison, reference or omitted. The 

value of interception (β) indicates the average rating from 

category benchmark. 

 

Next, we use a Log-Linear Model for supporting Dummy 

Variable Regression Models. Exponential regression Model 

below: 

  (11) 

 

Can be expressed as follows: 

 

  (12) 

 

Where ln = natural logarithm with e = 2,718  

If we write the equation: 

  (13) 

 

 

 

 

 

 

Fig. 1 The Linear Model 

Where  , then this linear model with linear 

parameters  and , in logarithmic variable on the Y and X. 

If the assumptions are met, the linear regression model 

parameters on Log-Linear Model can be estimated as follows: 

  (14) 

 

Where  and . 

B. Gauss-Siedel Method 

Gauss-Seidel iteration method is a method that uses a 

process of iteration until retrieved values are changed. When a 

known simultaneous linear equations: 
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                      (15) 

 

Give the initial value of each xi (i = 1 to n) then the above 

written simultaneous linear equations become: 

 
                      (16) 

By calculating the values xi (i = 1 to n) using the equations 

above constantly until the value for each xi (i = 1 to n) is equal 

to the value of the previous iteration xi on then obtained a 

settlement from the simultaneous linear equations. Or in other 

words the process of iteration is stopped when the difference 

between the value of xi (i = 1 to n) and value xi in previous 

iterations is less than the value of the specified error tolerance. 

III. RESULTS AND DISCUSSION 

A. Multiple Linear Regression 

1. Production Output Equation 

 
Fig. 2 The Result of Production Output Equation Generated by E-

Views  

 

                       ln Y = -6.61 + 0.42 ln D + 0.85 ln N    (17) 

 

In (17), ln Y represents national production output variable 

in natural logarithm form, ln D represents education level 

variable in natural logarithm form, ln N represents number of 

labor in natural logarithm form. By using natural logarithm 

form, growth can be interpreted in terms of percentage. 

Equation (17) explains that  when national production output 

grows by 10%, then the  level of education increase by 4.2%, 

and total number of labor will also increase by 8.5%. 

 

2. Consumption Equation 

 

 
Fig. 3 The Result of National Consumption Equation Generated by 

E-Views 

 

                         ln C = 5.58 + 0.16 ln Y + 0.50 ln T    (18) 

 

In (18), ln C represents national consumption variable in 

natural logarithm form, ln Y represents national production 

output variable in natural logarithm form, ln T  represents tax 

in natural logarithm form. By using natural logarithm form, 

growth can be interpreted in terms of percentage. Equation 

(18) explains that  when national consumption grows by 10%, 

then national production output will increase by 55.8%, and 

total number of labor will also increase by 5.0%. 
 

3. Investment Equation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 The Result of Investment Equation Generated by E-Views 
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                           ln I = -22.9 + 2.5 ln Y – 0.07 R     (19) 

 

In (19), ln I represents investment variable in natural 

logarithm form, ln Y represents national production output 

variable in natural logarithm form, ln R  represents exchange 

rate in natural logarithm form. By using natural logarithm 

form, growth can be interpreted in terms of percentage. 

Equation (19) explains that  when national consumption grows 

by 10%, then national production output will increase by 25%, 

and exchange rate will decrease  by 0.7%. 

 

4. Exchange Rate Equation 

 
Fig. 5 The Result of Exhange Rate Equation Generated by E-Views 

 

     ln ER = 14.20 – 0.21 ln Y – 0.81 ln EX + 0.66 ln IM  (20) 

 

In (20), ln ER represents exchange rate variable in natural 

logarithm form, ln Y represents national production output 

variable in natural logarithm form, ln EX  represents total 

export in natural logarithm form, ln IM  represents total import 

in natural logarithm form. By using natural logarithm form, 

growth can be interpreted in terms of percentage. Equation 

(20) explains that  when exchange rate grows by 10%, then 

national production output will decrease by 2.1%, total export 

will decrease by 8.1%, and total import will increase by 6.6%. 
 

5. Labor Equation 
 

ln N = 3.63 + 0.27 ln W + 0.66 ln D – 0.00012 P  (21) 

 

In (21), ln N represents total number of labor variable in 

natural logarithm form, ln W represents labor’s wage in natural 

logarithm form, ln D  represents level of education in natural 

logarithm form, ln P  represents price index in natural 

logarithm form. By using natural logarithm form, growth can 

be interpreted in terms of percentage. Equation (21) explains 

that  when exchange rate grows by 10%, then labor’s wage will 

increase by 2.7%, labor’s level of education will increase by 

6.6%, and price index will decrease by 0.0012%. 

 

 
Fig. 6 The Result of Labor Equation Generated by E-Views 

    

 

6. Money Supply Equation 

 
Fig. 7 The Result of Money Supply Equation Generated by E-Views 

 

            ln M = 9.59 + 0.29 ln Y – 0.01 R – 0.00005 P   (22) 

 

In  (22), ln M represents money supply variable in natural 

logarithm form, ln Y represents national production output in 

natural logarithm form, R represents interest rate, P  represents 

price index. By using natural logarithm form, growth can be 

interpreted in terms of percentage. Equation (22) explains that  

when money supply grows by 10%, then national production 

output will increase by 2.9%, interest rate will decrease by 

0.1%, and price index will also decrease by 0.0005%. 

B. Simultaneous Equation and Gauss – Seidel Technique 

After getting 6 equation which represent the endogeneous 

variable, the next step is finding unique solution from 

simultaneous equation, which is a collection of (17) until (22) 

as shown in Table I. 
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TABLE I  

MULTI LINEAR REGRESSION EQUATION LIST 

No. Multi Linear Regression Equation 

1. ln Y = -6.61 + 0.42 ln D + 0.85 ln N 

2. ln C = 5.58 + 0.16 ln Y + 0.49 ln T 

3. ln I = -22.9 + 2.5 ln Y – 0.07 ln R 

4. ln ER = 14.20 – 0.21 ln Y – 0.81 ln EX + 0.66 ln IM 

5. ln N = 3.63 + 0.27 ln W + 0.66 ln D – 0.00012 ln P 

6. ln M = 9.59 + 0.29 ln Y – 0.01 ln R – 0.00005 ln P 

 

The equations in Tabel 1 are the input of simultaneous 

equation model. The method used in this work to solve the 

simultaneous equation is Gauss-Seidel Method. E-Views 

software helped this research by calculating unique solution 

for selected method with 5000 maximum  iteration and the 

convergence value is 10
-8

. 

C. Basic Run and Validation 

Validation is a process to compare basic run (actual data) 

and unique solutions generated from the model. The purpose 

of validating the model is to make sure that the presented 

model can present the actual data.  

 

 
Fig. 8a Validation for Consumption Variable 

 

 
Fig. 8b Validation for Exchange Rate Variable 

 

 
Fig. 8c Validation for Investment Variable 

 

 
Fig. 8d Validation for Money Supply Variable 

 

 
Fig. 7e Validation for Total Number of Labor Variable 
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Fig. 8f Validation for Production Output Variable 

 

From Fig. 8a – Fig 8f, it can be seen that actual values are 

almost the same with baseline value. Therefore, it can be 

concluded that Gauss-Seidel model used in this reserach is 

valid.  

 

D. Simulation Scenario 

In this research, simulation model is created by changing 

export and import variable. Those variables were selected 

because they have direct relation with exchange rate. To 

comduct that scenario, multi linear regression equation was 

transformed into exponential form as shown in equation (23). 

 

              (23) 

 

Export and import scenario which is used in this research is 

Indonesia export and import data from January until May 2013 

with export value as much as 76,309,943,643 USD and import 

value as much as 78,774,625,334 USD. That scenario then 

results in the rupiah exchange rate weakened against US dollar 

and rest at 11,473.82 IDR in 2013. 
 

IV.CONCLUSION 

In fact the entire exogenous variables can be simulated to 

obtain an endogenous variable. Gauss Seidel Model used in 

this study show that when the exchange rate increase by 10%, 

then the national income would be decrease by 2.1%, exports 

would be increase by 8.1% and imports will decrease by 4.1%. 

The scenario conducted to observe the influence of the fall of 

the export and import of exchange rate. The results showed 

that the fall of exports and imports resulted in exchange rate of 

Indonesia in 2013 fell on the figure of Rp 9,411 from Rp 

11,474 in 2012. 
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