
 

LAMPIRAN 

 

Lampiran 1. Statistika Deskriptif 

 
  

Descriptive Statistics: Inflasi  
Variable   N  N*     Mean  SE Mean    StDev  Minimum       Q1   Median       Q3 

Inflasi   20   0  0.05995  0.00308  0.01376  0.03350  0.04605  0.06335  0.07102 

 

Variable  Maximum    Range 

Inflasi   0.08360  0.05010 

 

 

Descriptive Statistics: MinyakMentah  
Variable       N  N*    Mean  SE Mean  StDev  Minimum      Q1  Median      Q3 

MinyakMentah  20   0  28.567    0.283  1.265   25.210  28.308  28.970  29.338 

 

Variable      Maximum  Range 

MinyakMentah   29.960  4.750 

 

  

Descriptive Statistics: M2  
Variable   N  N*     Mean  SE Mean    StDev  Minimum      Q1   Median       Q3 

M2        15   0  1953054   290582  1125419   747028  955692  1649662  2877220 

 

Variable  Maximum    Range 

M2        4173327  3426299 

 

Descriptive Statistics: Kurs  
 
Variable   N  N*   Mean  SE Mean  StDev  Minimum     Q1  Median     Q3  Maximum 

Kurs      20   0  13583     28.0    125    13400  13471   13545  13713    13826 

 

Variable  Range 

Kurs        426 

 

Welcome to Minitab, press F1 for help. 

Retrieving project from file: 'C:\USERS\REZZY\DESKTOP\PENELITIAN 

2016\REBERKASBIPS\MINITAB.MPJ' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lampiran 2. Regresi Parametrik 
 

—————   3/4/2016 7:47:08 AM   ————————————————————  
 
Welcome to Minitab, press F1 for help. 

  

Regression Analysis: y versus x1, x2, x3  
 
The regression equation is 

y = 0.928 + 0.00206 x1 + 0.000000 x2 - 0.000096 x3 

 

 

Predictor         Coef     SE Coef      T      P   

Constant        0.9280      0.2860   3.24  0.273 

x1            0.002058    0.001785   1.15  0.008   

x2          0.00000000  0.00000000   2.22  0.048   

x3         -0.00009627  0.00003144  -3.06  0.011   

 

 

S = 0.00838689   R-Sq = 65.1%   R-Sq(adj) = 55.6% 

 

PRESS = 0.00128914   R-Sq(pred) = 41.91% 

 

 

Analysis of Variance 

 

Source          DF          SS          MS     F      P 

Regression       3  0.00144560  0.00048187  6.85  0.007 

Residual Error  11  0.00077374  0.00007034 

Total           14  0.00221934 

 

 

Source  DF      Seq SS 

x1       1  0.00002337 

x2       1  0.00076257 

x3       1  0.00065966 

 

 

Unusual Observations 

 

Obs    x1        y      Fit   SE Fit  Residual  St Resid 

  3  28.4  0.03990  0.05584  0.00304  -0.01594     -2.04R 

 

R denotes an observation with a large standardized residual. 

 

 

Durbin-Watson statistic = 1.88138 

 

  

 

 

 

 

 

 

 

 

 



Lampiran 3. Estimasi Parameter Spline Multivariabel 

 

MPL<-function(x,eps=1e-009) 

{ x<-as.matrix(x) 

 xsvd<-svd(x) 

 diago<-xsvd$d[xsvd$d>eps] 

 if(length(diago)==1) 

 {  xplus<-as.matrix(xsvd$v[,1])%*%t(as.matrix(xsvd$u[,1])/diago) 

 }  else  { 

 xplus<-xsvd$v[,1:length(diago)]%*%diag(1/diago)%*%t(xsvd$u[,1:length(diago)]) 

     } 

  return(xplus)} 

trun <- function(gdp,a,power) 

{  gdp[gdp<a] <- a 

  (gdp-a)^power} 

spline.knots<-function(respon,x1,x2,x3,orde,knots=c(...)){ 

 y<-respon 

 n <- length(y) 

 r <- length(knots) 

 k<-r/3 

 m<-orde 

 v<- matrix(0,n,1+3*(m+k)) 

 v[,1]<-1 

      for (i in 2:(m+1))  

   {v[,i] <- x1^(i-1) 

 v[,i+m] <- x2^(i-1) 

v[,2*m+i] <- x3^(i-1)   

   } 

      for (i in 1:k) 

   {v[,3*m+2*i+i-1] <- trun(x1,knots[1+3*(i-1)],m) 

   v[,3*m+2*i+i] <- trun(x2,knots[2+3*(i-1)],m) 

   v[,3*m+2*i+i+1] <- trun(x3,knots[3+3*(i-1)],m)} 

 vtv <- t(v) %*% v 

 C <- MPL(vtv)  

 beta <- MPL(vtv)%*% t(v) %*% y 

 for (i in 1:(3*(m+k)+1)) 

 { 

  cat("Beta ke-",i,"=",beta[i],"\n") 

 } 

 h <- v %*% MPL(vtv) %*% t(v) 

 ytopi <- v%*% beta 

 error<-y-ytopi 

 MSE<-sum((error)^2)/n 

 cat(" 

==============================================================") 

 cat("\ny\t\tytopi\t\terror") 

31 



 cat("\n 

==============================================================") 

for(i in 1:n) 

 { 

  cat("\n",y[i],"\t",ytopi[i],"\t",error[i]) 

 } 

 cat("\n=============================================================

===\n") 

 cat("\n MSE=",MSE,"\n") 

 

yb<-as.vector(ytopi) 

 n<-length(y) 

 B<-0 

 for(i in 1:n) 

 { 

  b<-(y[i]-mean(y))*(yb[i]-mean(yb)) 

  B<-B+b 

 } 

 jkr<-B^2 

 C<-0 

 for(i in 1:n) 

 { 

  c<-(y[i]-mean(y))^2 

  C<-C+c 

 } 

 D<-0 

 for(i in 1:n) 

 { 

  d<-(yb[i]-mean(yb))^2 

  D<-D+d 

 } 

 jkt <- C*D 

 R<-jkr/jkt 

 cat("Nilai Koefisien Determinasi = ", R, "\n") 

 

} 

 

 

 

 

 

 

 

 

 

 



Lampiran 4. Menentukan Titik Knot Spline Mutivariabel 

 

MPL<-function(x,eps=1e-009) 

{ 

x<-as.matrix(x) 

 xsvd<-svd(x) 

 diago<-xsvd$d[xsvd$d>eps] 

 if(length(diago)==1) 

 { 

  xplus<-as.matrix(xsvd$v[,1])%*%t(as.matrix(xsvd$u[,1])/diago) 

 } 

  else 

  { 

 xplus<-xsvd$v[,1:length(diago)]%*%diag(1/diago)%*%t(xsvd$u[,1:length(diago)])  

  } 

  return(xplus)  

} 

 

 

trun <- function(gdp,a,power) 

{ 

  gdp[gdp<a] <- a 

  (gdp-a)^power 

} 

 

gcv.knots<-function(respon,x1,x2,x3,orde,knots=c(...)) 

{ 

h<-length(knots)  

m<-orde 

kn<-rep(0,h) 

print(h) 

if (h==3) 

{ 

 

 y <- respon 

 n <- length(y) 

cat ("\norde : ",format (m)) 

 cat ("\n Titik knots GCV") 

for(j in 1:h) 

{  

for(i in 1:h) 

{kn[i]<-knots[i]} 

 

g<- kn[j]+0.1 

while(kn[j]<=g) 

 { 



k1<-kn[1] 

k2<-kn[2] 

k3<-kn[3] 

   w <- matrix(0,n,3*m+4) 

 w[,1]<-1 

   for (i in 2:(m+1)) 

             { 

 w[,i] <- x1 ^(i-1) 

   w[,m+i]<-x2^(i-1) 

 w[,2*m+i]<-x3^(i-1) 

} 

       w[,(3*m+2)] <- trun(x1, k1,m) 

   w[,(3*m+3)] <- trun(x2, k2,m) 

w[,(3*m+4)] <- trun(x3, k3,m) 

  

   wtw <- t(w) %*% w 

   C <- MPL(wtw) 

   beta <- C %*% t(w) %*% y 

   H <- w %*% MPL(wtw) %*% t(w) 

   mu <- w %*% beta 

   MSE <- t(y-mu) %*% (y-mu)/n 

   I <- matrix (0, ncol = n, nrow = n) 

   for (i in 1:n) 

     {  I[i, i] <- 1} 

   GCV <- (n^2 * MSE)/(sum(diag(I-H)))^2 

   cat ("\n ", k1,"        ",k2, "        ",k3, "        ",format (GCV)) 

          kn[j]<-kn[j]+0.01 

kn[1]<-kn[1]+0.01 

 } 

 cat("\n") 

} 

} 

else if (h==9) 

{ 

      y <- respon 

     n <- length(y) 

kn<-rep(0,h) 

     cat ("\nOrde Polinomial : ",format(m)) 

     cat ("\n   Titik knots       GCV") 

    for(j in 1:h) 

{ 

for(i in 1:h) 

{kn[i]<-knots[i]} 

 

g<- kn[j]+0.1 

 



     while (kn[j]<=g) 

      { 

k1<-kn[1] 

k2<-kn[2] 

k3<-kn[3] 

k4<-kn[4] 

k5<-kn[5] 

k6<-kn[6] 

k7<-kn[7] 

k8<-kn[8] 

k9<-kn[9] 

     

             w <- matrix(0,n,3*m+10) 

  w[,1]<-1 

for (i in 2:(m+1)) 

      { 

w[,i] <- x1 ^(i-1) 

     w[,m+i]<-x2^(i-1) 

   w[,2*m+i]<-x3^(i-1) 

} 

w[,(3*m+2)] <- trun(x1, k1,m) 

  w[,(3*m+3)] <- trun(x2, k2,m) 

w[,(3*m+4)] <- trun(x3,k3,m) 

   w[,3*m+5] <- trun(x1, k4, m) 

w[,3*m+6] <- trun(x2, k5, m) 

w[,3*m+7] <- trun(x3, k6, m) 

   w[,3*m+8] <- trun(x1, k7, m) 

w[,3*m+9] <- trun(x2, k8, m) 

w[,3*m+10] <- trun(x3, k9, m) 

 

      wtw <- t(w) %*% w 

      beta <- MPL(wtw) %*% t(w) %*% y  

      H <- w %*% MPL(wtw) %*% t(w) 

             mu <- w %*% beta 

      MSE <- t(y - mu) %*% (y - mu)/n 

      I <- matrix(0, ncol = n, nrow = n) 

         for(i in 1:n) 

            { I[i, i] <- 1} 

      GCV <- (n^2 * MSE)/(sum(diag(I-H)))^2 

  cat ("\n ", k1,"        ",k2, "        ",k3, "        ",k4, "        ",k5, "        ",k6, "        ",k7, "        ",k8, "        

",k9, "        ", format (GCV)) 

kn[j]<-kn[j]+0.01 

kn[1]<-kn[1]+0.01 

   } 

 kn[2]<-kn[2]+0.01 

kn[3]<-kn[3]+0.01 



kn[4]<-kn[4]+0.01 

kn[5]<-kn[5]+0.01 

       } 

cat("\n") 

} 

else if (h==6) 

{ 

      y <- respon 

     n <- length(y) 

kn<-rep(0,h) 

     cat ("\nOrde Polinomial : ",format(m)) 

     cat ("\n   Titik knots       GCV") 

    for(j in 1:h) 

{ 

for(i in 1:h) 

{kn[i]<-knots[i]} 

 

g<- kn[j]+0.1 

 

     while (kn[j]<=g) 

      { 

k1<-kn[1] 

k2<-kn[2] 

k3<-kn[3] 

k4<-kn[4] 

k5<-kn[5] 

k6<-kn[6] 

     

             w <- matrix(0,n,3*m+7) 

  w[,1]<-1 

for (i in 2:(m+1)) 

      { 

w[,i] <- x1 ^(i-1) 

     w[,m+i]<-x2^(i-1) 

   w[,2*m+i]<-x3^(i-1) 

} 

w[,(3*m+2)] <- trun(x1, k1,m) 

  w[,(3*m+3)] <- trun(x2, k2,m) 

w[,(3*m+4)] <- trun(x3,k3,m) 

   w[,3*m+5] <- trun(x1, k4, m) 

w[,3*m+6] <- trun(x2, k5, m) 

w[,3*m+7] <- trun(x3, k6, m) 

 

      wtw <- t(w) %*% w 

      beta <- MPL(wtw) %*% t(w) %*% y  

      H <- w %*% MPL(wtw) %*% t(w) 



             mu <- w %*% beta 

      MSE <- t(y - mu) %*% (y - mu)/n 

      I <- matrix(0, ncol = n, nrow = n) 

         for(i in 1:n) 

            { I[i, i] <- 1} 

      GCV <- (n^2 * MSE)/(sum(diag(I-H)))^2 

  cat ("\n ", k1,"        ",k2, "        ",k3, "        ",k4, "        ",k5, "        ",k6, "        ", format (GCV)) 

kn[j]<-kn[j]+0.01 

kn[1]<-kn[1]+0.01 

   } 

 kn[2]<-kn[2]+0.01 

kn[3]<-kn[3]+0.01 

 

       } 

 

cat("\n") 

} 

 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lampiran 5. Estimasi Parameter Regresi Estimasi Parameter Spline Multivariabel 

 

spline.knots(data[,1], data[,2], data[,3],data[,4],1,knots=c(1,0,0.01)) 

 

2 titik knot untuk orde1.spline.knots(data[,1],Data[,2],data[,3],data[,4],1,knots=c(0,0,0,0,0,0)) 

 



1 titik knot untuk orde 2spline.knots(data[,1], data[,2], data[,3],data[,4],2,knots=c(0,0,0)) 

 
 

2 titik knot untuk orde 2.spline.knots(data[,1], data[,2], data[,3],data[,4],2,knots=c(1,1,1)) 

 



3 titik knot untuk orde 2.spline.knots(data[,1], data[,2], data[,3],data[,4],3,knots= 

c(0,0,0,0,0,0)) 

 

 
 

1 titik knot untuk orde 3.spline.knots(data[,1], data[,2], data[,3],data[,4],1,knots=c(0,0,0,0,0)) 

 



2 titik knot untuk orde 3. spline.knots(data[,1], data[,2], data[,3],data[,4],2,knots=c(0,0,0,0,0)) 

 

 

3 titik knot untuk orde 3 spline.knots(data[,1], data[,2], data[,3],data[,4],3,knots=c(0,0,0,0,0)) 

 



Lampiran 6. Plot Data 
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(a)Scatterplot Plot Y terhadap X1     (b) Scatterplot Plot Y terhadap X2 
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(c) Scatterplot Plot Y terhadap X3     (d) Residual Regresi Parametrik 

  
(e) Plot Inflasi     (f) Plot Harga Minyak Mentah 

 



  
(g) Plot Kurs Rupiah Terhadap Dollar    (f) Plot Jumlah Uang Beredar (M2) 

 

 

 

 

 


