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Multiple regression/Regresi berganda

Pengertian:
Suatu variabel dependen dipengaruhi oleh banyak variabel independen.
Jadi Y dipengaruhi oleh X, X,, X, .. dst (ini disebut juga explanatory variable).

Misal hanya dipengaruhi oleh X; dan X, saja, maka:

Yi=Bo + B Xy + By Xy g
7

Stand.error
constanta Koef..regresi 1  Koef..regresi 2

a?

= | Y= Db, + by. Xj; + b,. X, +€
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Penjelasan tentang a atau konstanta

variabel Y

Perubahan nilai

Perubahan nilai variabel Y

) variabel X Perubahan Y
QQ‘QS\ b= S|Ope = erunanan
G,&\s‘ Perubahan X
ot
{=?
variabel X
a=y —intercept
DATA:
Y X
3 3 Regression
5 5 Variables Entered/Removed
Wariables Variables
Model Entered Removed Method
7 7 _
1 Enter
9 9 a. All requested variables entered
b. Dependent Variable: Y
12 12
Model Summarny
15 15 Adjusted Std. Error of
Model R R Square | R Sguare | the Estimate
1 10007 1.000 1.000 000
16 a. Predictors: (Constant), X
14 , ANOVAP
12 / Sum of
Model uares df Mean Square F Si
10 Y g R — m—
8 Residual 000 4 000
6 I Total 99.500 5
. I a. Pradictors: (Constant), X
b. Dependent Variable: Y
N 4
0 . . . . . . . Coefficients
0 2 4 6 8 10 12 14 16 L
Cosflicients Coefficients
Model B Std. Error Beta t Sig
[T (Constant) 000 000
X 1.000 000 1.000

. Dependent Variable: ¥
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n Var Var
Y X
1 31 8
2 22 5
3 40 11
4 19 4
5 49 14
>
©
Q
©
=
©
>
‘Q’c,\ -5
. ‘Q;Q -
,&\5 PR 0 " " " " " " " " " " " " " "
G*"_ 2N
- ax 0O\1L 2 3 4 5 6 7 8 9 10 11 12 13 14 15
N~ .
Variabel X
a=y-intercept=7 b=-slope=9/3=3
Y=7+3X
Regression
Variabhk Ents die. &
Variables Variables
Model Entered Removed Method
1 X3 Enter
a. All requested variables entered,
b. Dependent Variable: Y a‘\g@@%‘ .
e(;o{“* o\1 2 3 4 5 6 7 8 9 1011 12 13 14 15
Model Summary Variabel X
Adjusted Std. Error of \
Model R R Square R Square the Estimate b=slope=9/3=3
1 1.0007 1.000 1.000 .000
a. PredTeTere (ConetEnt, X _
Y=7+3X
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 622 800 1 622 800 g .
Residual .000 3 000
Total 622 800 4
2. Predictors: (Constant), X
b. Dependent Variable: Y
Coefficients®
Unstandardized Standardized
- ] Coefficients
Model Beta t Sig
7 (Constant) ) .
X 1.000
8. Dependent Vanable
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Pada kenyataannya, banyak kasus yang tidak terletak pada satu garis (regresi). Ini
kemudian memunculkan error.

@ Y,=a+bX+g i =1,2,....N (jJumlah sampel)

Karena banyak, maka diperlukan “the total sum of squared errors” (SSE):

N
SSE=X _aii 2> semakin kecil semakin baik (minimalkan!!)
i=

-
49 Dalam output SPSS
disebut RESIDUAL

Variabel Y

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

@QA\/ Variabel X

Asumsi yang mendasari analisis multiple regression ini:

1. Variable pengganggu e adalah variabel random.

2. Variabel random e punya nilai rata-rata untuk masing-masing X;=0

3. Homoskedastisitas= varians masing-masing e adalah sama untuk setiap X;

4. Normalitas, yakni variabel pengganggu e berdistribusi normal.

5. Variabel pengganggu e independen terhadap variabel penjelasan X;.

6. Tidak ada kesalahan pengukuran pada variabel penjelas (explanatory
variable).

7. Tidak ada multikolinieritas sempurna antar variabel independen.
8. Fungsi yang ditaksir adalah hubungan yang identified.

9. Spesifikasi modelnya benar

10. Explanatory variable adalah nonstochastic (bisa diprediksi).

11. Nonautocorrelation.

Silakan pelajari sendiri dari berbagai pustaka
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Contoh:
No Y X1 X2 X3 X4
Suatu penelitian tentang 1 10 45 1 12 1
keterkaitan banyak variabel 2 12 58 2 16 2
didapat data seperti di samping ini. 3 15 59 4 5 4
. . 4 16 61 5 8 5
Tujuan penelitian tersebut adalah
mencari besarnya pengaruh 5 7 66 6 8 6
independen (explanatory) variabel 6 19 67 ’ 64 7
yakni X1, X2, X3, X4 terhadap 7 25 68 8 5 8
dependen variabelnya yakni Y. 8 26 69 9 29 9
. . . 2 72 11 2 12
Penelitian tersebut juga mencari 9 8 >
berapajumlah Y yang diperlukan 10 34 3 15 34 15
bila masing-masing explanatory 11 36 76 18 26 18
variable menjadi 100. 12 49 78 19 12 19
13 56 79 20 5 20
14 59 81 24 6 24
15 73 82 26 4 26
16 75 83 28 15 28
17 76 86 29 24 30
18 82 87 30 29 31
19 84 94 33 24 33
20 88 98 45 23 44
Gunakan software =l ple ka P35 Data Edite
File Edit Wiew Data Transform Graphs  Utilities  wWindow  Help
SPSS £ =] - Reports 3 3
Dlmlél !| = I ml El Descriptive Statiskics  w JEI w
Masukkan data lalu |z [ Tables .
Compare Means »
IakUkan Analy_ze’ 7 b 10 & 1 General Linear Madel  » > 2l 7 LS
pilih Regression 3 = £ Correlate 4
g R - Linear. ..
dan kemudian p|||h 3 15 27 Classify ¥|  cCurve Estimation...
o 4 16 = i
L inear Data Reduction 3
T 5 17 B scale [ =] ]
|5} 19 H  Monparametric Tests » 4 7
7 25 £ Muliple Response L3 g
] % CE] E] 29 ]
9 28 72 11 25 12
10 34 73 15 34 15
11 36 76 15 26 15
12 49 78 19 12 19
13 56 79 20 5 20
14 59 81 24 5] 24
15 73 82 26 4 26
16 78 83 28 15 28
17 7B 86 29 24 30
15 g2 &7 30 29 31
19 84 34 33 24 33
20 55 95 45 23 44
21
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multiple kasus - SPS5 Data Editor

File Edt Miew Data Transform Analyze Graphs Utiities ‘Window Help

0B B ]| e[ Br| o] L] ED\oh(] (@)
23 [

\ ar Regressio
% X1 e B %4

1 0 [ 1 12 7| [@=

5 2 5% 2 1 2| | &2

3 5 &0 1 ‘ 1| |#®3 Block 1 of 1

4 16 61 g g 5 @t Frevious | Mext

5 17 GE B g 51 Independent(s);

B 19 &7 7 Bl 7 Xl ~

7 % ] E] 5 8 ] || =

E] 3 52 E] 2 a B3 = e

] 28 72 1 2 12 Method: Jf [Enter E HE

10 34 73 15 34 15 Slepmiee ~H

11 3 75 18 % 18 Selection flFemove o e
Backward | |

12 9 78 19 12 [E] ] T Forward v B

= = = 1 = ot |

15 73 2 P 4 * E e

15 75 ] 2 15 2 WLS Weight

[ 76 S 25 24 ET] E BB

18 82 Ei 30 ] 3 e

15 a4 o4 3 24 3 Statistics.. | Plats.. | Save... | Options... | — 1

20 83 9 5 = [ - - - - - - B

7] | \ | | \ |

Masukkan variabel Y ke cell Dependent, dan masukan seluruh X1, X2, X3, X4
ke cell Independent(s).

Method ada 5 pilihan : Enter, Stepwise, Remove, Backward, dan Forward

Regression - ENTER . i
Sarables EntorediRemoved(b) Method ENTER: semua variabel
independen dimasukkan kedalam
Mode Variables Variables . -
| Entered | Removed | Method persamaan dan dicari r nya (t_
1 X4, X3, X1,
X2(a) - Enter value atau F-value).
a All requested variables entered.
b Dependent Variable: Y
Model Summary
Adjusted Std. Error of
Model R R Square R Square the Estimate
1 ,984(a) 969 ,960 5,493
a Predictors: (Constant), X4, X3, X1, X2
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 14011,342 4 3502,835 116,076 ,000(a)
Residual 452,658 15 30,177
Total 14464,000 19
a Predictors: (Constant), X4, X3, X1, X2
b Dependent Variable: Y
Coefficients(a)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 10,006 19,697 ,508 619
X1 -,038 ,352 -,018 -,108 915
X2 -6,439 2,867 2,842 2,246 ,040
X3 -,151 ,091 -,079 -1,664 117
X4 8,719 2,934 3,839 2,972 ,009
a Dependent Variable: Y
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Regression - Forward

Variables Entered/Removed(a)

Variables Variables
Model Entered Removed Method
1 X4 Forward (Criterion: Probability-of-
F-to-enter <= ,050)

a Dependent Variable: Y

Model Summary

Adjusted R Std. Error of

Method FOREWARD
(inclusion): Mengkaitkan
lebih dulu antara Y
dengan X.. yang r? paling
besar, kemudian step
berikutnya ditambahkan

a All requested variables entered.
b Dependent Variable: Y
Model Summary

Model R R Square Square the Estimate
1 ST7(@) 954 951 6,080 lagi X..(lain) yang korelasi
a Predictors: (Constant), X4 . .
ANOVA®) parsialnya paling besar
Model squurgrzl df Mean Square F Sig. dan akan berhentl blla
1 Regression 13798,559 1 13798,559 373,247 ,000(a) ditambahkan |ag| X|a|n
.F:els\‘dual 665,441 18 36,969 yang tldak menambah r2_
otal 14464,000 19
nya (t-value atau F-value).
a Predictors: (Constant), X4
b Dependent Variable: Y
Coefficients(a)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 | (constant) 6,065 2,388 2,539 ,021
| X4 2,218 115 977 19,320 ,000
a Dependent Variable: Y
Excluded Variables(b)
Partial Collinearity
Model Beta In t Sig. Correlation Statistics
Tolerance
1 X1 -,033(a) -,183 857 -,044 ,081
X2 -2,508(a) -1,957 067 429 ,001
X3 -,065(a) -1,300 211 -,301 ,996
a Predictors in the Model: (Constant), X4
b Dependent Variable: Y
Method BACKWARD
Regression — Backward (1) (elimination): Memasukkan
Variables Entered/Removed(b) . .
_ _ semua explanasi variabel,
Variables Variables . .
Model Entered Removed Method kemudian step benkutnya
! o Enter mengurangi peran X..yang yang
2 x| prosaiy of o remore o paling kecil perannya menentukan
,100).

r’-nya. Penghentian akan
dilakukan bila mencapai nilai r?

Adjusted R Std. Error of the yang berkurang secara berartl "
Model R R Square Square Estimate
1 ,984(a) 1969 1960 5,493
2 ,984(b) ,969 1963 5,321
a Predictors: (Constant), X4, X3, X1, X2
b Predictors: (Constant), X4, X3, X2
ANOVA(c)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 14011,342 4 3502,835 116,076 ,000(a)
Residual 452,658 15 30,177
Total 14464,000 19
2 Regression 14010,988 3 4670,329 164,952 ,000(b)
Residual 453,012 16 28,313
Total 14464,000 19

a Predictors: (Constant), X4, X3, X1, X2
b Predictors: (Constant), X4, X3, X2
c Dependent Variable: Y
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Regression — Backward (2)

Coefficients(a)

Standardize
Unstandardized d
Model Coefficients Coefficients t Sig.
Std.
B Error Beta
1 (Constant) 10,006 19,697 ,508 619
X1 -,038 ,352 -,018 -,108 ,915
X2 -6,439 2,867 -2,842 -2,246 ,040
X3 -,151 ,091 -,079 -1,664 117
X4 8,719 2,934 3,839 2,972 ,009
2 (Constant) 7,894 2,566 3,076 ,007
X2 -6,407 2,763 -2,828 -2,319 ,034
X3 -,153 ,086 -,080 -1,784 ,093
X4 8,649 2,771 3,808 3,121 ,007
a Dependent Variable: Y
Excluded Variables(b)
Collinearity
Statistics
Partial
Model Beta In t Sig. Correlation Tolerance
2 X1 -,018(a) -,108 ,915 -,028 ,076

b Dependent Variable: Y

a Predictors in the Model: (Constant), X4, X3, X2

Regression - Stepwise

Variables Entered/Removed(a; MethOd STEPWISE.

Variables Variables
o | Emeraa | Removes oo Menggabungkan method
1 _ Stepwise (Critria FOREWARD dan BACKWARD untuk
m Pty e : Ayl
o menghasilkan kombinasi variabel yang
a Dependent Variable: Y ir2 1
vodel Summar mempunyai r? paling besar.
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 ,977(a) 954 951 6,080
a Predictors: (Constant), X4
ANOVA(b)
Sam or
Model Squares df Mean Square F Sig.
1 Regression 13798,559 1 13798,559 373,247 ,000(a)
Residual 665,441 18 36,969
Total 14464,000 19
a Predictors: (Constant), X4
b Dependent Variable: Y
O e
Model Coefficients Coefficients t Sig.
B Std. Error Beta

1 (Constant) 6,065 2,388 2,539 ,021

X4 2,218 ,115 977 19,320 ,000
a Dependent Variable: Y

Excluded Variables(b)
Partial Collinearity
Model Beta In t Sig. Correlation Statistics
Tolerance

1 X1 -,033(a) -,183 857 -,044 ,081

X2 -2,508(a) -1,957 ,067 -,429 ,001

X3 -,065(a) -1,300 211 -,301 ,996
a Predictors in the Model: (Constant), X4
b Dependent Variable: Y
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Regression - Remove

Warnings

Invalid REGRESSION METHOD subcommand specification--REMOVE cannot be used as the
first method when building an equation. REGRESSION has inserted ENTER as the first method;
REMOVE is now the second method.

Variables Entered/Removed(c)

Variables Variables
Model Entered Removed Method
1 X4, X3, X1,
X2(a) Enter
2 (a) X4, X1, X8, Remove
: X2(b)

a All requested variables entered.
b All requested variables removed.
c Dependent Variable: Y

Method REMOVE (?): semua variabel
independen TIDAK dimasukkan
kedalam persamaan. Biasanya hal ini
berkaitan dengan method
BACKWARD atau FOREWARD.

Regression - ENTER

Variables Entered/Removed(b)

Mode Variables Variables
| Entered Removed Method
1 X4, X3, X1,

X2(a) Enter

a All requested variables entered.
b Dependent Variable: Y

Model Summary

Adjusted R Square : digunakan sebagai koefisien
determinasi. Semakin tinggi nilai adjusted R
Square berarti semakin baik model regresinya.

Model

R R Square R Square

the Estimate

Adjusted H Std. Error of

Standard Error of the Estimate: Semakin
kecil nilainya akan semakin tepat untuk
memprediksi variabel dependen.

Dalam kasus ini = 0,484 - termasuk kecil.

1 ,984(a) 969 ,960 5,493
a Predictors: (Constant), X4, X3, X1, X2
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 14011,342 4 3502,835 116,076 ,000(a)
Residual 452,658 15 30,177
Total 14464,000 19
a Predictors: (Constant), X4, X3, X1, X2
b Dependent Variable: Y
Coefficients(a)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 10,006 19,697 508 619
X1 -,038 ,352 -,018 -,108 915
X2 -6,439 2,867 2,842 2,246 ,040
X3 -,1561 ,091 -,079 -1,664 117
X4 8,719 2,934 3,839 2,972 ,009

a Dependent Variable: Y
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ANOVA(b)

Sum of
Model Squares df Mean Square F Sig.
1 Regression 14011,342 4 3502,835 116,076 ,000(a)
Residual 452,658 15 30,177
Total 14464,000 19

a Predictors: (Constant), X4, X3, X1, X2
b Dependent Variable: Y
Coefficients(a)

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 10,006 19,697 508 ,619
X1 -,038 352 -,018 -,108 915
X2 -6,439 2,867 -2,842 -2,246 ,040
X3 -,151 ,091 -,079 -1,664 117
X4 8,719 2,934 3,839 2972 | ,009

a Dependent Variable: Y

F —test berquna untuk menquji persamaan multiple regresi untuk total model.
F g — 116,076 > F .o (k, n-k-1)ex .

k = jumlah explanatory variable, n = jumlah sampel. Jadi F (4 , 20-4-1) ; o5 = 3,01.

Artinya: ditolak Ho, jadi persamaan multiple regresinya signifikan. Dengan demikian
persamaan tersebut bisa menjadi alat prediksi dan estimasi.

t —test berguna untuk mengquiji persamaan regresi untuk tiap variabel.
Koefisien dari X1 : t=-0,108 cek dengan t tabel !!! (n = jumlah sampel)
Keefisien dari X2 : t=-2,246 cek dengan t tabel !!! (n = jumlah sampel). dst.X3, X4

1. Caridulu a- nya No | Y | X1 | X2 | X3 | X4
2. Carik 1 10 | 45 1 12 1
3. Carin-k-1 2 12 58 2 16 2
4. Hubungkan v, dan v,
F-distribution critical points (@ = ............. ) v
20 88 98 45 23 44
o
v]i 2 3 4 5 6 k:j_umlah explanatory variable = 4
2N IV SO n = jumlah sampel = 20
1
2 l JadiF (4,20-4-1) = ........
1 O
4
5
F tabel (k, n-k-1)« .
v, V2
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Langkah-langkah analisis:

1. Cek dulu r dan r? nya. r = 0,984 positif dan kuat keterkaitannya. r2 = 0,969

kuat pengaruh independen variabel terhadap dependen variabelnya. Tentunya
cek pula adjusted R square dan std.error of the estimate.

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 I| ,984(a) ,969 ,960 5,493

a Predictors: (Constant), X4, X3, X1, X2

2. Uji dulu F-test. Bila hasil F hitung menunjukkan lebih besar daripada F-tabel
maka persamaan multiple regresi tersebut bisa digunakan untuk prediksi dan

estimasi.
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 14011,342 4 3502,835 116,076 ,000(a)
Residual 452,658 15 30,177
Total 14464,000 19

a Predictors: (Constant), X4, X3, X1, X2
b Dependent Variable: Y

F hiung = 116,076 > F (¢ (4, 15) 0,05 =3,01 . Artinya: ditolak Ho, jadi persamaan multiple
regresinya signifikan 2 bisa menjadi alat prediksi dan estimasi.

3. Persamaan untuk prediksi:
Y=a+ by X, + b, X+ b Xy + b, X,
Y=10,006 - 0,038.X, - 6,439.X, - 0,151. X, + 8,719. X,

Coefficients(a)

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 10,006 19,697 ,508 ,619
X1 -,038 ,352 -,018 -,108 ,915
X2 -6,439 2,867 -2,842 -2,246 ,040
X3 -,151 ,091 -,079 -1,664 ,117 | Standard error dihitung untuk
X4 8,719 2,934 3,839 2,972 ,009 | masing-masing variabel tsb.

a Dependent Variable: Y

Penelitian tersebut juga mencari berapa jumlah Y yang diperlukan bila masing-masing explanatory
variabel menjadi 100.

Y=10,006 - 0,038.X; - 6,439.X, - 0,151.X; + 8,719. X,
(t=-0,108) (t=-2,842) (t=-0,079) (=-3,839) (F=116,076)

Y =10,006 - 0,038.100 - 6,439.100 - 0,151.100 + 8,719.100

Jadi Y =219.106
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