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Lampiran 1: Program dengan S-PLUS 2000 untuk Pemilihan Variabel

Menggunakan Metode CV-1]

> crossvalidation <- functionf{)
{
vy < ¢{0.871, (.22, 0.9875, 1.021, 1.002, 0.89, 1.213, 0.81e, 1.014,
0.914, 1.17, 0.852, 0.946, 1.0%6, 0.9932, 1.093)
xl <- ¢(1.287, 1.281, 0.787, 0.79%96, 1.3%2, 0.B93, 1.4, 0.721, 1.032,
0.658, 1.291, 1.17, 0.817, 1.231, 1.08¢, 1.001) :
x2 <- c(0.984, 1.078, 1l.061, 1.013, 1.028, G.8¢9, 1.057, 1.001, 0.996,
0.972, 1.046, 1.004, 1.002, 1.04%, 1.023, 1.033)
x3 <- <¢{0.987, 1.064, 1.007, 1.012, 1.02%, 0.9%3, 1.047, 1.024, 1.003,
0.993, 1.027, 1.0¢01, 1.014, 1.032, 1.02, 1.053)
x4 <- ¢(1.046, 1.081, 1.051, 1.046, 1.036, 1.02, 1.057, 1.034, 1.014,
1.013, 1.037, 1.007, 1.008, 1.024, 1.03, 1.029)
C «<- rep(1l, 16)

bl <- matrix{(0, 2 * 16, nrow = 2)
b2 <- matrix{0, 2 * 1&, nrow = 2)
b3 <~ matrix(C, 2 * 16, nrow = 2}
b4 <- matrix (G, 2 * 16, nrow = 2}
bl2 <- matrix(0, 3 * 16, nrow = 3)
b1l3 <- matrix{0, 3 * 16, nrow = 3}
bl4 <- matrix(0, 3 * 16, nrow = 3}
b23 <~ matrix(0, 3 * 16, nrow = 3}
b24 <- matrix(0, 3 * 1l&, nrow = 3)
b34 <- matrix{0, 3 * 16, nrow = 3)
bl23 <- matrixi((0, 4 16, nrow = 4)
bl24 <- matrix{0, 4 * 16, nrow = 4)
2134 <~ matrix{0, 4 * 1l&, nrow = 4)
P234 <~ matrix{0, 4 * 16, nrow = 4)
11234 <- matrix(0Q, 5 * 16, nrow = 5}
yy <~ repi{0, 15)
xxl «<- rep(0, 15}
%xx2 <~ rep{d, 1%)
¥X3 <- rep(9, 15)
¥xx4 <- rep(0, 15)
for{j in 1:1&) |
for(i in 1:16) {

vy <- ¥[ - c(i)]

xx1l <- x1[ - c{i)]

xx2 <- x2[ - c({i)]

xx3 <- x3[ - <(i)]

®¥xd <- x4] - < (i}]

bl[, j] <~ glm(yy ~ xxl)Scoef

¥l <~ cbhind{C, x1)}

51 <~ mean{(y - (X1 %*% b1[, 31))"2)

b2f, j] <- glm(yy ~ xx2)S%coef

X2 <- cbhind{C, =x2)

s2 <- mean{ly - (X2 %*% b2[, j1)1"2)

b3{, j] <= glm({yy ~
X3 <~ cbhbind(C, x3}
s2 <- mean({y - {¥3
B4[, 31 <- glmiyy ~
¥4 <- chind({C, x4)
54 <— mean{ly - (X4

xx3) Scoef

% b3[, 31))"2)
xx4} Scoef

F*% b4f, 311)°2)



1
i

bl2[, 31 <- gim{yy ~ xxl + zx2)$coef
¥12 <- chind(C, =i, x2)

312 <- mean{ly - {X12 #*+- Db127, 1)~
bIZi, 31 -- gimiyy -~ xxl + “nliszoef

¥13 <- chindi(C, =1, x3}

513 <- mean{{y - {(X13 %*% b13{, Jji))"~2)
bld{, 3] <- glm({yy ~ xxl + xxd4)$coef

X14 <- c¢hind(C, xl1, x4)

514 <- mean{({y - (X14¢ %*%*3% bl4d[, j1))~2}
b23{, 31 <- glm(yy ~ xx2 + xx3)scoef

¥23 <- cbhind{(C, x2, x3}

523 <- mean({(y ~ (X23 %*% b23[, Jjli)~Z}
b24{, 31 <- glm(yy ~ zx2 + xx4)Sceoef

%24 <— cbind (s, %2, x4)

524 <- mean{(y — (X24 &*% b24[, j1))"2)
340, J1 <- glm(yy ~ xx3 + xx4)3coef

¥34 <- chind(C, x3, x4)

534 <~ mean({{y - (¥34 %*% b34[, ji)11"2)
b123[, J1 <~ glmiyy ~ xxl + xx2 + xx3}$coef
®123 <~ c¢chind{C, x1, x2, x3)

5122 <- mean(({y - (X123 #+*% bl23[, j]11)"2)
bl24{, j] <- glmiyy ~ =Xl + xx2 + zx4)Scoef
X124 <- chind(C, =1, %2, x4)

5124 <- mean{(y - (X124 5+*% blz24[, 3])11"2)
b134[, j] <- glm{yy ~ xxl + xzx3 + xx4)Scoef
®X134 <- cbind(C, =1, x3, =4)

5134 <- mean{iy - (X134 <*% bl34[, j1))"2)
b234[, 3] <~ glmiyy ~ =x2 + 2x3 + xx4)Scoef
%234 <- chind (<, x2, =3, z4)

5234 <- mean{{y - {¥234 -*% b234{, 1)) "2}

b1234[, | =<- glmiyy ~ xx1l + x=x2 + xx3 + xxd)}Scoef
®1234 <- ¢hind{c, =1, =2, x3, =d)
51234 <= meani{y - (M1234 2+2 h1234f, 3]1))"2)

cat("cv-1,1 =", s!, "Cv-1l.2 =", s2, "\n", "Cv-l.3 =", =3,

"Cy-l.4 =", 4, "\n", "Cv-1.12 =", s12, "Cv-1.13 =",
s13, "wn", “cv-l.14 =", 514, “Cv-1.23 =", s22, "\n",

"Cy-1,24 =", s24, "Cv~-1.34 =", s34, "\n", "Cv-1.123 =",

s123, "Cv-1.124 =", s124, "\n", "Cv-1.134 =", 5134,
"Cyv-1.234 =", s234, "\n', "Cv-1.1234 =", =s1234, "\n")

A

A



> crossvalidation()

Cv-1.1 = 0.007889282770457561 Cw-1.2 = 0.00346015363478507
-1, 3 = 0,0033R252414R27DLL - - A - GUD0TSI20R4T70298014
Cwv-1.12 = 0.0030570007753837 Cv-1.13 = 0.00273523968308372
Cv-1.14 = 0.0062275597782718 Cv-1.23 0.00249519603619072
Cv-1.24 = 0.003462012845964¢€5 Cv-1.34 = 0.00322838437474524
Cv-1.123 = 0.00215861978778482 Cv-1.124 = 0.00305708997983935
Cv-1.134 = 0.0026735190330534 Cv-1.234 = §.00250783374354927

Cv-1.1234 G.0021610878768C116
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Lampiran 2 : Program dengan S-PLUS 2000 untuk Pemilihan Variabel

Menggunakan Metode Cp

> statistik.Cp <~ function{)

{
y <- c{0.871,
0.914, 1.17,
%1 <- ¢«(1.287,
0.&58, 1.291,
X2 <- < (0.%84, 1.078
0.972, 1.046,
X3 <- < (0.887, 1.064
0.993, 1.027,
<~ ¢{l.046, 1.081
1.013, 1.037,
n <- c{l16)
C <- rep(l, 16)
bl <- matrix (0,
k2 <- matrix (0,
b3 <- matrix (0,
b4 <- matrix(0,
bl2 <- matrix (0,
bl3 <- matrix{(0,
bl4 <- matrix{0,
b23 <- matrix{0,
b24 <- matrix(0,
k34 <- matrix (0,
b123 <- matrix(C,
bl24 <- matrix (0,
b134 <- matrix (0,
b234 <- matrix (0,
b1234 <- matrix (0,
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B1234 <- glm(y ~ x1l + x2 + x3 + x4)8%coef

X1234 <- chind({(C, =x1
totall234 <- sum{(y
s2 <- totall234/(n -
Cpiz34 <- totall234/
B234 <- glm(y ~ x2 +
X234 «<- chind(C, x2,
total234 <- sum{({y -
Cp234 <- total234/s2
B134 <~ glm(y ~ x1 +
X134 <- chind(C, x1,
totall34 <- sum((y -
Cpl34 <- totall3d4/s2
Bl24 <- glm{y ~ =1 +
X124 «- cbind(C, x1,
totall2d <- sum{{y -
Cpl24 <~ totall24/s2
B123 <- glm(y ~ x1 +
¥123 <- cbind{C, x1i,
totall23 <- sum((y -
Cpl23 <- totall23/s2

X2, X3, x4)

(1234 #*% B1234))~2}
5}
s2 + (2 *5) - n
x3 + x4)Scoef
X3, x4)

(K234 %*% B234))"2)
+ (2 * 4) - n
x3 + x4)Scoef
X3, x4)

(X134 %*% B134))~2)
+ (2 * 4) - n
®2 + x4)5coef
X2, ¥x4)

(X124 %*% Bl1l24})"2)
+ (2 * 4) ~n
X2 + x3)5coef
x2, x3)

(X123 &+*% BR123))"~2)
+ (2 * 4} - n

f

B34 <~ glm{y ~ x3 + xd)3Scoef

X34 <~ cbhind{C,

®3,

x4)



totalld <- sum({{y - (X34 %*% B34))"2)

Cp34 <~ total34/s2 + (2 * 3} - n

B24 <- glm(y ~ x2 + x4)Scoef

%24 <- chind{C, x2, x4)

total2d <- sum((y - (X24 %*% B24})"2)

Cp24 <- total24/s2 + (2 * 3) - n

B23 <~ glm(y ~ x2 + x3)Scoef

X23 <- c¢chind{C, x2, x3)

total23 <~ sum(({y - (X23 %*% B23))"2)

Cp23 <= total23/s2 + (2 * 3) - n

Bld <- glm{y ~ =l + x4)Scoef

¥X1l4 <~ ckind{C, x1, x4)

totalld <- sum{{y - {¥X14 %*% B14))"2)

Cpld <- totall4/s2 + (2 * 3) - n

B13 <- gim(y ~ %l + x3)3coef

X13 <- chind(C, x1, x3)

totall3 <- sum{{y - (¥13 %*% B13))"2)

Cpl3 <- totall3/s2 + (2 * 3) - n

Bl2 <- glm{y ~ x1 + x2)Scoef

®12 <- cbhind(C, x1, x2)

totall2 <- sum{(y - (X12 %*% B1l2)}"2)

Cpl2 <- totall2/s2 + (2 * 3) - n

B4 <- gim{y ~ x4)Scoef

X4 <- cbind(C, x4)

totald <- sum{{y - (¥4 %*% B4})"2)

Cp4 <- totald/s2 + (2 * 2) - n

B3 <- glm{y ~ x3}$coef

X3 <- cbind(C, x3) -

total3 <- sum{(y — (X3 %*% B3))"2)

Cp3 <- total3/s2 + (2 * 2} - n

B2 <- glm{y ~ x2)3coef

%2 <- cbind(C, x2)

total2 <~ sum((y - (¥2 %*% B2))"2)

Cp2 <- total2/s2 + (2 * 2) - n

Bl <- glm(y ~ x1)Scoef

X1l <- c¢bind(C, x1)

totall <- sum{(y - (X1 %*% BL}))}"2)

Cpl <~ totall/s2 + (2 * 2) - n

cat("cp.1 =", Cpl, "ep.2 =", Cp2, "\n", "cp.3 =", Cp3, "cp.4 =", Cpd,
"\n", "cp.1l2 =", Cpl2, "cp.l1l3 =", Cpl3, "\n", "cp.l4 =", Cpl4,
"cp.23 =", Cp23, “\n", "c¢p.24 =", Cp24, "cp.34 =", Cp34, "\n",
"ep.123 =", Cpl23, "cp.l24 =", Cpl24, "\n", "cp.134 =", Cpl34,
"cp.234 =", Cp234, "\n", "cp.1234 =", Cpl234, "\n")



> statistik.Cp(}

cp.-1
cp.3
cp.l2
cp.l4
cp.24

cp-123
cp-134

cp.1234

28.49001%5330542
4.81838089910483

= 5.69661992409758

i
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7.80813332361763

3.03301896213886
5.44467320436644

5

cp.
cp.

cp.-
cp.
cp.

cp.
cp.
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5.809341691006
28.60121397536
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3.77489869798895
2.651225306100&7
6.04137604155219

7.6755490932816
4.64365427692481
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Lampiran 3: Program dengan S-PLUS 2000 untuk Pemilihan Variabel

Menggunakan Metode AIC

> akaike <- function()
{
.y <- c{0.87%, 1.22, 0.975, 1.021i, 1.002, 0.89, 1.213, 0.918, 1.014,
0.914, 1.17, 0.952, 0.946, 1.096, 0.599, 1.083)
%1 <- cf{1.287, 1.281, 0.787, 0.796, 1.3%92, 0.893, 1.4, 0.721, 1.032,
0.658, 1.291, 1.17, 0.817, 1.231, 1.08e6, 1.001)
x2 <- c{0.984, 1.078, 1.061, 1.013, 1.028, 0.96%, 1.057, 1.00L1, 0.996,
0.972, 1.046, 1.004, 1.002, 1.04%9, 1.023, 1.035)
x3 <— ¢({0.987, 1.064, 1.007, 1.012, 1.029, 0.993, 1.047, 1.024, 1.003,
0.993, 1.027, 1.001, 1.014, 1.032, 1.0z, 1.053)
%4 <- c(1.046, 1.081, 1.051, 1.046, 1.036, 1.02, 1.0587, 1.034, 1.014,
1.013, 1.037, 1.007, 1.008, 1.024, 1.03, 1.029)
n <~ c{le)
C <- rep(l, 16)
bl <~ matrix{0,
b2 <- matrix({0,
b2 <- matrix {0,
b4 <- matrix{0,

16, nrow = 2)
nrow = 2}
16, nrow = 2)
16, nrow = 2)

NN N
+ ok ok %
=
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bl2 <- matrix(0, 3 * 16, nrow = 3}
bl3 <- matrix(0, 3 * 16, nrow = 3)
bl4 <- matrix{(0, 3 * 16, nrow = 3)
b23 <- matrix{0, 3 * 16, nrow = 3)
b24 <- matrix(0, 3 * 16, nrow = 3)
b34 <- matrix(0, 3 * 16, nrow = 3)

bl23 <- matrix(G, 4 * 16, nrow = 4)

bl24 <- matrix(0, 4 * 16, nrow = 4)

b134 <- matrix(0, 4 * 16, nrow = 4)

b234 <- matrix(0, 4 * 16, nrow = 4)
bl234 <- matrix{0, 5 * 16, nrow = 5)
B1234 <- glm{y ~ x1 + x2 + x3 + z4)3coef
X1234 <- cbhind{(C, xl1, z2, x3, x4)
totall234 <—- sumf{(y - {X1234 %*% BI234))"2)
51234 <- totall234/in - 5)

aicl234 <- 51234 * (1 + {(5/n)}

B234 <- glm(y ~ x2 + x3 + x4)3$coef

X234 <- cbind{C, x2, %3, x4)

total234 <- sum({y - (X234 %*% B234)}"2)
5234 <— total234/(n - 4)

aic234 <= 5234 * {1 4+ (4/m))

B134 <- glm(y ~ x1 + x3 + x4)Scoef

X134 <- cbind{C, x1, x3, x4)

totall34 <- sum(({y — (X134 %*% B1l34)}"2)
5134 <- totali34/(n - 4)

aicll34 <- s5134 * (1 + {4/n))

Bi124 <- glm{y ~ x1 + x2 + x4)Scoef

X124 <~ cbind(C, x1, x2, =x4)

totalizd <~ sum((y - (X124 %+*% Bl24))"2)
5124 <- totallZ4/{n - 4)

aicl24 <- sl124 * (1 + (4/m))

B123 <- glm(y ~ %1 + x2 + x3)scoef

¥123 <- cbind(C, x1, x2, x=3}

totall23 <- sum((y - (¥123 %*3% Bl23))"2)
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5123 <- totall23/{n - 4)

aicl23 «<- sl123 * (1 + (4/n})

B34 <- glmiy ~ x3 + x4)Scoef

X34 <~ chind(C, x3, x4)

total34d <~ sum{(y =~ (X34 %*% B34})"2)
s34 <- total34/(n - 3}

aic34 <- s34 * (1 + (3/n)}

B24 <~ glm{y ~ x2 + x4)Scoef

-X24 <- c¢bind{C, x2, x4)

total24 <— sum((y - {X24 %*% B24))"2}
s24 <— totazl24/(n - 3)

aic24 <- s24 * (1 + (3/n})

B23 <- glm(y ~ %2 + x3)3coef

X23 <- cbind(C, x2, x3)

total23 <- sum{{y - (¥23 %*% B23))"2)
523 <- total23/(n - 3}

aic23 <— 823 * (1 + (3/n})

B14 <- glm(y ~ x1 + x4)Scoef

¥X1l4 <=~ cbind(C, x1, x4)

totalld <- sum{({y - (X14 %*% Bl4))~2)
514 <- totalld/(n - 3)

aicld <- 514 * (1 + (3/n))

B13 <~ glm{y ~ x1 + x3)Scoef

%13 <- cbhind{C, x1, x3)

totallld <- sum{(y - (X13 %*% Bl3})}"2)
313 <~ totall3/{n - 3)

aicl3 <- s13 * (1 + (3/n))

Bl2 <- glm(y ~ x1 + xZ}3coef

X12 <- cbind{(Cc, x1, x2)

totall? <- sum({({y - (X112 %*% Blz))"2)
512 <- totall2/(n - 3)

aicl2 <~ s12 * {1 + {(3/n))

B4 <- glm{y ~ x4)3$coef

X4 <~ chind{C, x4)

totald <- sum{(y - (X4 ¥*% B4))"2)

54 <~ totald/(n -~ 2)

aicd <~ s4 * (1 + (2/n))

B3 <~ glm(y ~ x3)3coef

X3 «<- chbhind{C, x3)

totald <- sum{(y — (X3 %*% B3})"2)

83 <- total3i/(n - 2)

aie3 <— s3 * (1 + (2/n})}

B2 <- glm(y ~ x2)S$coef

X2 <- cbind(C, x2)

total2 <- sum({{y - (X2 %*% B2))"2)

s2 <- totalz/(n - 2)

aic2 <— s2 * {1 + (2/n))

Bl <- glm{y ~ xl}3coef

X1 <- chind({C, x1)

totall <- sum{{(y - (X1 %*% Bl)}"2)

51 <- totall/(n - 2)

aicl < sl * {1 + (2/n))

w =M

cat{"aic.l =", aicil, "aic.2 =", aicz, "\n", "aic.3 =", aic3, "aic.4 =",
aic4, "\n", "aic.12 =", aici2, "aic.13 =", aicl3, "\n",
"aic.1l4 =", aicl4, "aic.23 =", aicZ3, “\n", "aic.24 =", aic24,



"

"aic.34 =", aic34, "\n", "aic.123 =", aicl23, "aic.l24 =",
-7"aicl24, "\n", "aic.134 =", aicl34, "aic.234 =", aic234, "\n",
"aic.1234 =", aicl234, "\n")
H

> akaike()

aic.1 = 0.0100979177014377 aic.2 = 0.00444152086826635
aic.3 = 0.00419438242186944 aic.4 = 0.01012564879062403

aic.12 = 0.00444995646550371 aic.13 = 0.00390515281756105
aic.14 = 0.0090398340615337 aic.23 = 0.00358658393676206
aic.24 = 0.00504856576799227 aic.34 = 0.00454769404585¢676
aic.123 = 0.0035668306126008 aic.124 = 0.00506769983511379
aic.134 = 0.00434648686151147 aic.234 = 0.004087527927292087

aic.1234 0.00407341507097832





