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Ketentuan

1.  Semua hasil kerja disimpan pada lembaran word sesuai dengan 4 hasil uji beda.

o > 0N

Hasil word kemudian simpan dalam bentuk pdf dan dikirimkan ke google classroom.
File diberi nama Modul 3 — Nama depan (NIM).
Berikan judul pada bagian atas setiap hasil uji beda anda.

Penjelasan diletakan pada bawah setiap tabel output.




Bagian 1: Uji Beda Dua Kategori Independen

Kriteria:

1.  Berguna menguji perbedaan rata-rata data dari dua kelompok.

2. Sampel berasal dari kelompok yang independen (tidak berhubungan).
3. Data berdistribusi normal.

4 Varians antar kelompok harus homogen.

Seorang peneliti ingin menguji apakah terdapat beda ROA antar dua sektor yaitu sektor pertanian dan
pertambangan pada tahun 2021. Berikut datanya.

NO INDUSTRI (perusahaan) ROA (x)
A | Agriculture (Pertanian)
1 | AALI - Astra Agro Lestari Tbk. [S] 2,76
2 | BISI - Bisi International Tbk. [S] 7,29
3 | ANDI - Andira Agro Tbk. [S] 6,33
4 | ANJT - Austindo Nusantara Jaya Thk. [S] 0,33
5 | BWPT - Eagle High Plantations Thk. -6,4
6 | CSRA - Cisadane Sawit Raya Thk. [S] 6,09
7 | DSNG - Dharma Satya Nusantara Tbk. 1,87
8 | GOLL - Golden Plantation Tbk. -2,37
9 | GZCO - Gozco Plantations Tbk. [S] -13,4
10 | JAWA - Jaya Agra Wattie Tbk. -8,53
NO INDUSTRI (perusahaan) ROA (X)
B | Mining (Pertambangan)
1 | ADRO - Adaro Energy Tbk. [S] 2,25
2 | ARII - Atlas Resources Thk. [S] -3,79
3 | BOSS - Borneo Olah Sarana Sukses Thk. [S] -9,33
4 | BSSR - Baramulti Suksessarana Thk. [S] 13
5 | BUMI - Bumi Resources Tbk. -5,37
6 | BYAN - Bayan Resources Tbk. [S] 10,6
7 | DEWA - Darma Henwa Tbk. [S] 0,21
8 | DOID - Delta Dunia Makmur Tbk. -0,473
9 | DSSA - Dian Swastatika Sentosa Thk. [S] 0,93
10 | FIRE - Alfa Energi Investama Thk. [S] 4,23




Buka program SPSS.

1.  Kilik variabel view pada bagian kiri bawah, kemudian input pada variabel view yaitu ROA pada

baris 1 dan kelompok pada baris 2.

@ “Untitled1 [DataSetD] - IBM SPS5 Statistics Data Editor - x
File Edit View Data Transform Analyze Graphs Ulilities Exdensions Window  Help
= = —
SHED e~ BLAT 8 BE o106
Name H Type || Width H Decimals H Label || Values || Missing H Columns || Align || Measure H Rale
1 ROA MNumeric 8 2 MNone None 8 = Right Unknown N Input =
2 Kelompok Numeric 8 2 a None 8 = Right Unknown v Input
3
4
5
6
i
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25 ]
A1 I3
Data View variable View'
\ |IBM SPSS Statistics Processor is ready \ | |Un|cude.DN | | | |
2. Kilik “none” pada value untuk baris kelompok.
Value: 1 untuk pertanian, kemudian add lalu Value: 2 untuk pertambangan, kemudian add.
@ Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - e
File  Edit View Data Transform  Analyze Graphs  Utilities Exensions  Window  Help
L = 4
ORHEE -~ BHAl i B0 o106
| Name H Type ” Width H Decimals H Label || Values || Missing || Columns || Align || Measure H Role
1 ROA MNumeric 8 2 None MNone 8 = Right Unknown “ Input s
2 Kelompok Mumeric 8 2 MNone MNone 8 = Right Unknown “w Input
3
4
5
6 #3 Value Labels ®
; Value Labels i
10 Label |Penaman ‘
1
i Add
13 -
14 -
15 Rem
16
17
18 (oK {(cancet] _rae |
19 | | |
20
21
22
23
24
25 =]
£l [+]

Data View| Variable View'

\ MEIM SPSS Statistics Processor is ready \ | \Unicode:ON \

3. Kembali ke data view, kemudian masukkan semua data ROA baik data perusahaan di sektor
pertanian dan pertambangan.




@ *Untitled [DataSet0] - IBM SPSS Statistics Data Editor
File  Edit View Data Transform Analyze Graphs  Ufilities Exensions  Window  Help

SHEM e~ BLEAE b B 106
[

| ¥ ROA ”f Kelompgﬁ var ” var H var H var H var H var ” var || var || var || var || var || var H var H var H var

1 276 .
2 7.29
3 6.33
4 33
5 -6.40
6 6.09
i 187
8 -2.37
9 -13.40
10 -6.53
" 225
12 -3.79
13 -9.33
14 13.00
15 537
16 10.60
17 |
18 -AT
19 93
20 423
21

\ |\BM SPSS Statistics Processor is ready \ | \unimde'DN \ \ \ |

4.  Kembali ke data view, untuk menginput data sesuai kelompok data

@ *Untitled1 [DataSetD] - IBM SPSS Statistics Data Editer - X
File  Edit View Data Transform Analyze Graphs  Ufilities Exensions Window  Help
SHDe = BLA0 4 BE d0d
|20: Kelompok 200 |visibte: 2 of 2 Variables
& ROA ||¢9 Kelomp '{! var ” var H var H var H var H var || var || var || var || var || var H var H var H var H var
1 2,76 1.00
2 7.29 1.00
3 633 1.00
4 33 1.00
5 6.40 1.00
6 6.09 1.00
i 187 1.00
8 -2.37 1.00
9 -13.40 1.00
10 -6.63 1.00
" 225 2.00
12 -3.79 2.00
13 -933 200
14 13.00 2.00
15 537 2.00
16 10 60 200
17 21 2.00
18 -47 2.00
19 93 2.00
20 4.23 2.00)
21
22

| |IEIM SPSS Statistics Processoris ready \ | |Uni:ode:DN | | | |

5. Klik analyze, kemudian pilih compare means dan klik pada independent t-test.




@ *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor

File Edit View

Data

Transform  Analyze Graphs  Utilities Extensions Window  Help

n]

: 7 Reports » (4]
55 J = %
H ﬁ H = e Descriptive Statistics » ad @
|20 Ketompok [2.00 Bayesian Statistics > |visible: 2 of 2 Variables
| & ROA ”f Kelomgglji Tables P H var H var ” var ” U var H var H var H var H var H var
1 276 1.00 Compare Means * | [ eans..
§ ;j: 1g§ General Linear Model » One-Sample T Test..
G : Generalized Linear Models » T e e
2 =3 100 | Mixed Models »
5 6.40 1.00 2 5 Summary Independent-Samples T Test
< . Correlate
6 6.09 1.00 ;egression » Paired-Samples T Test...
- [ed -
7 1.87 1.00 Couiou < One-Way ANOVA ..
8 -2.37 1.00
Neural Networks i
9 -13.40 1.00
Classify »
10 853 1.00 Bimension Reduc {
" 295 200 Dimension Reduction '
2 279 200| S&¢
PE) 933 200 uonpararnemc Tests »
14 13.00 200 | Forecasting ’
15 -5.37 200/ Sunwval k
16 10.60 2.00 Multiple Response »
17 21 2.00 Missing Value Analysis...
18 -47 2.00 Multiple Imputation »
19 93 2.00 Complex Samples %
20 423 2.00 | B2 simulation...
21 Quality Control >
2 Spatial and Temporal Modeling...
23 Direct Marketing » -
. Ad

[Independent-Samples T Test...

[1BM SPSS Statistics Processoris ready | |

[Unicode:ON |

6. Muncul kotak dialog independent t-test.

@ Independent-Samples T Test X

|4 rROA

& Kelompok

Test Variable(s): W
[ Bootstrap..|

(2]

Q Grouping Yariable:
| |

Define Groups...

7. Masukkan ROA pada test variable(s) dan kelompok pada grouping variable

@ Independent-Samples T Test X

TestVariable(s):
SR~

Grouping Variable:
Q [[celompok(? 2) |

Define Groups...




8.  Klik define grups dan masukkan sesuai penomoran 1 pada group 1 dan 2 pada group 2. Lalu klik
countinue.
%2 Define Groups x
@ Use specified values
Group 1: |4

Group 2 (2

Cut point:

Continue Cancel || HElE |

9.

1@ *Output1 [Document1] - IBM SPSS Statistics Viewer

Terakhir klik_()k, kemudian d'iperoleh hasil. Ouput berada pada halaman yang berbeda dengan
input.

Eile  Edit View Data

- X
Transform  Inset Format Analyze Graphs  Utilities  Extensions ~ Window  Help
SHER Y M e BBk 2» N
= = o RS =
BHER A o w & =» H e
e OU‘DI‘_" T-TEST GROUPS=Kelompok(l 2)
=) E T-DTgeS! /MISSING=ANALYSIS
() Title /VARIABLES=ROA
Notes /CRITERIA=CI (.95).
i Active Dataset
L{ Group Statistics
({ Independent San * T-Test
[DataSet0]
Group Statistics
Std. Error
Kelompok N Mean Std. Deviation Mean
ROA  Pertanian 10 -.6030 6.96648 2.20299
Pertambangan 10 1.2257 6.83678 216198
Independent Samples Test
Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Diffsrence
F Sig. f df Sig. (2-tailed) Difference Difference Lower Upper
ROA  Equalvariances 123 730 -.592 18 561 -1.82870 3.08664 -8.31349 4.65609
assumed
Equal variances not -.592 17.994 561 -1.82870 3.08664 -8.31365 4.65625
assumed
— ]|
[ [1BM SPSS Statistics Processoris ready | |  |Unicode:ON




Bagian 2: Anova satu arah

Kriteria:

1.  Berguna menguji perbedaan rata-rata data lebih dari dua kelompok. Jika hanya ada dua kelompok
maka gunakan independent t-test.

2. Sampel berasal dari kelompok yang independen.

3. Variabel faktor bersifat non metrik (data ketegorial).

4.  Data berdistribusi normal.

5. Varians antar kelompok harus homogen.

Soal:

Seorang manajer ingin mengetahui apakah ketiga metode pelatihan yang diterapkan memiliki dampak
yang sama terhadap produktivitas tenaga kerjanya. Untuk itu diambil 16 sampel untuk diamati
produktivitasnya. Adapun hasil pengamatannya adalah sebagai berikut:

Metode 1 | Metode 2 | Metode 3
15 22 18
18 27 24
19 18 19
22 21 16
11 17 22
15

Dari Soal atau hal yang ingin diteliti tentukan terlebih dahulu, variabel X dan Variabel Y. Berdasarkan
Soal Variabel X adalah metode pelatihan dan Variabel Y adalah produktivitas.

Ingat!
Salah menentukan variabel, maka hasil akhirnya juga akan salah.




Penyelesaian:
1.  Buka program spss

8 Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - *

File  Edit View Data Transform  Analyze  Graphs  Utilities Extensions  Window  Help
49
(i ®)

AR D~ BhiIl N E
| \

| v [ v [ v [ v [ var [ v [ var [ v | var | v | va | v || var [ v | var | var || var

‘V\sibla 0 of 0 Variables

e[~ o flen [ || e ffra || =

w

=3

>

@

=

o

=

=

=

o

N
S

[

]
IN]

n
W

A1

BT

oete v et v
[IBM 8PSS Statistics Processoris readv | | [Unicode:on | [ [
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2. Pilih Variabel View, Lalu pada baris 1 ketik X lalu pilih klik ‘none’ pada value.
Value 1, label: metode 1, lalu klik add.
Value 2, label: metode 2, lalu klik add.
Value 3, label: metode 3, lalu klik add.

@ Untitled1 [DataSetD] - [BM SPSS Statistics Data Editor — x
File Edit View Data Transform Analyze Graphs  Utilities Extensions  Window  Help

SH8 e BEFME 8 md D[ @

| Name " Type H Width H Decimals H Label H Values H Missing H Columns H Align H Measure H Role
1 X Numeric 8 2 MNone MNone 8 = Right Unknown “w Input =
2
3
4
5
6 3 Value Labels X |
7
8 Value Labels I
10 Label: [Wetode 1 | |
" 1
12
: = |
m Change
15 Remoave I
16 |
7
19 T T T T T 4
20
21
22
23
24
25 =
TF]

=]

i
:
g

|IEIM 8P38 Statistics Processor is ready \ \ |Uni:ade:DN \ \ \ ‘




Pada baris 2, ketik Y pada kolom name. Pada label bisa diisi sesuai variabel yang ada disoal. Dalam
contoh kasus X adalah metode pelatihan dan Y adalam Produktivitas.

@ *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - *
File  Edit View Data Transform  Analyze  Graphs  Utilities Extensions  Window  Help

SHeM e~ BLAT B EBE 199

| Name " Type " Width " Decimals " Label " Values Missing H Columns H
X MNumeric 8 2 Metode pelatihan {1.00, Meto_. Mone 8
IY ‘ Numeric 8 2 Produktivitas None None 8

Align H Measure ” Role
= Right Unknown N Input =
Right Unknawn “ Input
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I
Setelah itu, kembali ke data view untuk memasukan data pada soal.

43 “Untitled1 [DataSetd] - IEM SPSS Statistics Data Editor - *

[IBM 8PSS Statistics Processoris readv | | [Unicode:on | [ [ |

File Edit View Data Transform Analyze Graphs  Ultilities Extensions  Window  Help

SHEAED -~ B0 K BT 406

[16:¥ [15.00 |visible: 2 o 2 variavies
[ &x | &y [ war | wva [ war [ wva [ war [ wva [ var [ va [ va | va [ va | va [ va | va_ [ var
1 1.00 15.00
2 1.00 18.00
3 1.00 19.00
4 1.00 22.00
5 1.00 11.00
3 200 2200
7 200 27.00
8 200 18.00
9 200 2100
10 200 17.00
11 300 18.00
12 300 24.00
13 300 19.00
14 300 16.00
15 300 2200
17
13
19
20
2
22
23 |
o =]
e —————————— N 1

[




Klik ‘Anayze’, pilih ‘Compare Means’, dan pilih ‘One-Way ANOVA’

R *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - X

File Edit View Data Transform Analyze Graphs Utilities Extensions Window Help
= BE e
SHe i e ¢ . i D | @
[16:y [15.00 Bayesian Statistics » |visible: 2 of 2 Variables
&X ” &Y ” Tables L3 ” var ” var ” var H var var ” var ” var H var var ” var ” var
1 1.00 15.00 Compare Means Y| [ Means...
§ :gg ggg General Linear Model * | @l one-sample TTest.
. . et E e M e 5 Independen;-sarnples TTest..
4 1.00 2200 | piged Models »
7z Summary Independent-Samples T Test
5 1.00 11.00 Correlate »
6 2.00 2200 K Paired-Samples T Test...
Regression L3 -
7 2.00 27.00 BT , | & one-way ANOVA..
8 2.00 18.00
Neural Networks »
9 2.00 21.00
Classify 3
10 2.00 17.00 ) M ——— .
n 300 18.00 Dimension Reduction y
2 300 2400 | S
13 300 19.00 Nonparametric Tests »
14 3.00 16.00 Forecasting »
15 3.00 2200 | Sunwval b
16 3.00 15.00 Multiple Response '
17 Missing Value Analysis...
18 Multiple Imputation »
19 Complex Samples »
20 B2 simulation...
21 Quality Control »
22 Spatial and Temporal Modeling... »
23 Direct Marketing » =
3

= e R
1

[one-wav ANOVA [IAM SPsS statistics Processaris readv | [Unicodeon [ |
H 3 b
Muncul kotak dialog ‘One-Way ANOVA
Untitled [DataSet0] - 1BM SPSS Statistics Data Editor - X
Eile Edit View Data Transform Analyze Graphs  Utilities Extensions Window  Help
: O F == [A]
SHE M e« B 0 = 14 D
[16:¥ [15.00 |visible: 2 of 2 variables
Ex | oy | o | v | e | v | e | e | e | e | e [ e | e [ v [ var [ v [ v
1 1.00 15.00
2 1.00 13.00
3 1.00 19.00
4 1.00 22.00
2 ;Ez ;;Ez -| #3 One-Way ANOVA %
T 2.00 27.00 | Dependent List: L
8 2.00 15.00 Metode pelatihan [] @
9 200 21.00 | | ¢ Produkivitas V] @ I
10 200 17.00 Q (_options... | I
1 3.00 13.00 [ (Bootstiap..| |
12 3.00 24.00 | ||
13 3.00 19.00
1 Eactor. i
1 3.00 16.00 [ Q’—‘ I
15 3.00 22.00
16 3.00 15.00 | cecte | [ Reset ] (Gancel] [ telp | ||
17 T T T T T
18
19
20
21
22
23 | |
B =
e L

[iBM SPSS Statistics Processor is readv |

[Unicode:on | [ [ |
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7.

8.

9.

10.

Masukkan metode pelatihan pada baglan Factor, dan Produktivitas pada dependen list.

@ One-Way AMNOVA
Dependent List (Contrasts..|
.y | Lot
Bootstrap_
Factor:
47 Metode pelatinan [X]

Pilih post hoc, lalu muncul kotak dlalog dan pilih turkey. Lalu tekan continue

l.a One-Way ANOVA: Post Hoc Multiple Comparisons

Equal Variances d

CLso O sNK [C] Waller-Duncan

[] Bonferroni E‘Iukey; Type IType Il Error Ratio: (100

[F] Sidak [ Tukey's-b [7] Dunnett

[T] Scheffe [ Duncan Control v [Last -
[ REGWF [] Hochberg's GT2

[ RE-GWQ || Gavriel [O @® < Control @ > Control |

Equal Variances Not Assumed
’VD Tamhane's T2 [7] Dunnetts T2 [[] Games-Howell  [7] Dunnetts C

Significance level
_nep

Setelah kembali ke bagian awal, kI|k ok

1 & One-Way ANOVA
Dependent List: M
& — H-OL
OS]
«
Bootstrap...

Factor:

b
(Lox ) (esste ] (mosenJ (cancet i J

Maka akan ada file output yang terpisah dari data input.

1 #2 ~Output1 [Document] - IBM SPSS Statistics Viewer - u] 5%
JFEile Edit View Data Transform Insert Format Analyze Graphs Utilities Extensions Window  Help
] O ] P = = EE
(ISHeR M e &HE =5 M
I| =+ & output > [«
{8 Log Oneway
1 & {E] Oneway
§ (] Title [DataSet0]
i Notes
| i Active Dataset
I L& ANOVA ANOVA
I - POS'HOC = Produktivitas
g ) Title
| L@ Multiple Com Sum of "
B EI Homogenem Squares df Mean Square F Sig.
q Between Groups 40.000 2 20.000 1.354 292
i L Produkti Within Groups 192.000 13 14.769
i Total 232.000 15
| Post Hoc Tests
g Multiple Comparisons
4 Dependent Variable: Produktivitas
4 Tukey HSD
§ ~Mean 95% Confidence Interval
| Difference (-
i () Metode pelatihan  (J) Metode pelatihan J) Std. Error Sig Lower Bound  Upper Bound
1 Metode 1 Metode 2 | -4.00000 2.43057 262 -10.4178 24178
1 Metode 3 -2.00000 232710 674 -8.1446 4.1446
1 Metode 2 Metode 1 4.00000 2.43057 262 -2.4178 104178
I ME(DUQS 2.0q000 2.32710 674 -4.1446 8.1446
1 Metode 3 Metode 1 2.00000 2.32710 674 -4.1446 8.1446
1 Metode 2 -2.00000 2.32710 674 -8.1446 4.1446
Ry | il
I [ [1Am SPSs Statistics Procassnria eadv | [ [linicndeON
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11. Silahkan membaca hasil atau ouput ANOVA.

ANOVA
Produktivitas
Sum of Squares df Mean Square F Sig.
Between Groups 40.000 20.000 1.354 292
Within Groups 192.000 14.769
Total 232.000
Kriteria:

Jika Nilai sig > 0,05 (a), maka rata-rata metode pelatihan tidak berbeda.

Jika Nilai sig < 0,05 (o), maka rata-rata metode pelatihan berbeda.

Kesimpulan:

Tidak ada beda antar metode pelatihan dalam meningkatkan produktivitas.

Jika ingin melihat lebih detail beda antar metode, silahkan lihat hasil post hoc.

Dependent Variable: Produktivitas
Tukey HSD

Multiple Comparisons

Mean Difference

95% Confidence Interval

() Metode pelatihan (J) Metode pelatihan (1-9) Std. Error Sig. Lower Bound Upper Bound
Metode 1 Metode 2 -4.00000 2.43057 .262 -10.4178 2.4178
Metode 3 -2.00000 2.32710 .674 -8.1446 4.1446
Metode 2 Metode 1 4.00000 2.43057 .262 -2.4178 10.4178
Metode 3 2.00000 2.32710 .674 -4.1446 8.1446
Metode 3 Metode 1 2.00000 2.32710 .674 -4.1446 8.1446
Metode 2 -2.00000 2.32710 .674 -8.1446 4.1446
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Bagian 3: Anova dua arah tanpa interaksi

Kriteria:

1.  Berguna membandingkan perbedaan rata-rata antara kelompok yang telah dibagi pada dua variabel.
2. Sampel berasal dari kelompok yang independen.

3. Variabel faktor bersifat non metrik (data ketegorial).

4.  Data berdistribusi normal.

5. Varians antar kelompok harus homogen.

Soal:

Waingapu Fried Chicken (WFC) berniat menambah kapasitas penjualan. Caranya dengan menambah
jenis makanan yang disukai konsumen dan meningkatkan persediaan makanan pada saat banyak
pengunjung. Berikut ini adalah data tentang tingkat penjualan (jumlah potongan) pada waktu-waktu
tertentu.

Jenis Makanan Waktu (Faktor A)
(Faktor B) Pagi Siang | Malam
A 47 55 54
B 53 54 50
C 49 58 51
D 50 61 51
E 46 52 49

Ujilah apakah ada perbedaan permintaan yang signifikan antar ketiga waktu penyajian? Apakah ada
perbedaan rata-rata jenis makanan yang dibeli konsumen?
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Penyelesaian
Buka program Microsoft excel, input data pada excel

1.

Home  Insert  Pagelayout  Formulas Review  View Help Q@ Tell mewhat youwantto do

FI:I gihm(}ueria ||=e [2] Connections 2l Y Eﬁlﬁ ?‘F\ashﬁﬂ E-2 Consolidate E} @ I?EGmup i = Data Analysis
rom Table § B-H Remove Duplicates 8 Ungroup  ~
Get External New Refresh 7| Sert  Filter Textto What-If Forecast |
Data ~ Query - [% Recent Sources All ~ T Advanced Columns =o Data Validation ~ Analysis - Sheet Ef subtotal
Get & Transform Connections Sort & Filter Data Tools Forecast Outline [ Analysis ~
HO ¢ B -«
D7 - ;3 45 b
A 8 | ¢ | b | e | F | 6 | H | 0 | 3 |k | L | M N o | P @ | R | s | T[4
1 | Jenis Mak ‘Waktu (Faktor A)
2 (Faktor B) Pagi Siang | Malam
3 A 47 35 34
4 B 33 34 30
5 C 49 38 31
6 D 30 61 51
7 E 46 52 49
8_
97
10 |
11
12|
13|
14
15i
16 |
17|
18 |
19|
20| m
21 E‘
Sheetl ® [ ] ™
Klik data analysis pada pada bagian data di pojok kanan atas
File Home Insert  Pagelayout  Formulas [EOEEWM Review View Help Q) Tell mewhat you wantto do £ Share
F [Z] Show Queries [=] Connections 8l Y E]’E [= Flash Fill B+9 Consolidate E @ &8 Group ~ ~ Data Analysis
| [ From Table § Y B-fRemove Duplicates = 5 & Ungroup ~
Get External | New o Z| Sort  Fiter o Textto o What-If Forecast |
Data ~ Query « L& Recent Sources Vo Advanced | (Columns S Data Validation ~ Analysis ~  Sheet [ Subtotal
Get & Transform Connections Sort & Filter Data Tools Forecast Outline [ Analysis ~
HES =i g s =
D7 5 fe 49
A B | ¢ e e | F | 6 | W | v | ok ot | M N | o | »° R | s | T[]
1| Jenis Mak Waktu (Faktor A) PE— 7 x
2 (Faktor B) Pagi Siang | Malam A TooR
3 A 47 55 54 Anova: Two-Factor With Replication ~
4 B 53 54 50 Anova: Two-Factor Without Replication Cancel
5 c 0 | 58 | 51 Covaance
6 D 30 61 51 Descriptive Statistics Help
Exponential Smoothing
7 E 46 52 49 F-Test Two-Sample for Variances
s Fourier Analysis
Histogram
o R ————
10
11
12
13
14
15|
16
17
18
19
20 =
21 5
[sheett [ @ | ] [

Pilih anova Two-Factor Without Replication
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File Home Insert Page Layout Formulas Data Review View Help Q Tell me what you want to do Q Share

[ t T Y. 5 = Data Analysis

Get External

Data ~ c

Get & Transform Connections Sort & Filter Data Tools Forecast Outline Analysis A
D7 x £ || a9
A B | C D E F G H I J K L M N o P Q R S T Z
i< Mal g
18| Jenis Waltu (Fakior.4) Anova: Two-Factor Without Replication 7 X
2 (Faktor B) Pagi Siang | Malam
Input
4 5 —
& A 47 55 54 Input Range: 4|
4 B 53 54 50 E— el
[ Labels

5 C 49 58 51 e
6 D 30 61 51 Alpha: 0,05 Help
7 E 46 52 49 Output options
8 | O Output Range:
9 (® New Worksheet Ply:
19 O New Workbook
11
12
13|
14
15
16
17
18|
19
20 =
21

= =

| Sheet1 ® [ ]

Pada input range pilih area yang ingin dianalisis, serta output option pada output range pilih sel
yang kosong.

File Home  Insert  Pagelayout  Formulas [EDEEWM Review View Help Q) Tell mewhat you wantto do £ Share
5 %  Data Analysis
Get External : s : .
Data ~
Get & Transform Connections Sort & Filter Data Tools Forecast Outline Analysis A~
o =
D7 v £ || a9
A 8 | ¢ I | E | F | 6 | & | v o fpok ot | M [ N | o | P | o | R | s | T[4
1 | Jenis Mal Waktu (Faktor A) Anova: Two-Factor Without Replication ? X
2 (Faktor B) Pagi Siang | Malam
Input
3 A 47 35 54 Input Range: $B53:5D57 2|
4 B 53 54 50 Cancel
[ Labels
5 C 49 58 51
Alpha: 0,05 Help
6 D 50 61 51
7 E 46 52 49 Output options .
8 (® Output Range: sFs2|
9 (O New Worksheet Ply:
10 O New Workbook
1
12
13
14
15
16
17
18
19
20| =
21
[

| Sheet1 K1l D
Setelah itu klik ok, lalu muncul hasil ujinya
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File Home Inset  Pagelayout  Formulas [EUECMM Review View  Help Q  Tell me what you want to do £ Share
F [ Show Queries Hin [=] Connections 8l Y E’E f+a Consolidate @ &8 Group ~ 3 = Data Analysis
EH [ From Table &[] 3 Y F-f Remove Duplicates ™' ' @8 Ungroup ~
Get External New Refresh z| Sort Filter Textto Sne What-If Forecast |
Data ~ Query + [ Recent Sources |y« Yo Advanced | Columns S5 Data Validation ~ Analysis ~ Sheet | EESubtotal
Get & Transform Connections Sort & Filter Data Tools Forecast Outline [ Analysis ~

HESS =i
F2 s fe Anova: Two-Factor Without Replication .

A  |'e | € | b | B | B G H | E kK |t | M | N | O | P | O | & S 10 U v z
1 | Jenis Makanan Waktu (Faktor A)
2 (Faktor B) Pagi Siang | Malam Anova: Two-Factor Without Replication
3 A 47 55 54
4 B 53 54 50 SUMMARY _Count __ Sum _ Average Variance
5 € 49 58 51 Row 1 3 156 52 19
6 D 50 61 51 Row 2 3 157 52,3333 4,33333
7 E 46 52 49 Row 3 3 158 52,6667 22,3333
8 Row 4 3 162 54 37
9 Row 5 3 147 a9 ]
10|
1 Column 1 5 245 a9 75
12 Column 2 s 280 56 125
13 Column 3 5 255 51 35
14
15
16 ANOVA
17 | Source of Varia S5 of Ms F pvalue  Ferit
18 Rows 40,6667 4 10,1667 1525 0,28296 3,83785
19| Columns 130 2 65 9,75 0,00716 4,45897
20 Error 53,3333 8 6,66667
21|
2 Total 224 14 L
3
24

[sheett | @ k| | O

Kriteria:
Jika Nilai sig > 0,05 (a), maka tidak berbeda.
Jika Nilai sig < 0,05 (o), maka berbeda.

Beri makna terhadap hasil atau output!
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Bagian 4: Anova dua arah dengan interaksi
Kriteria:
1.  Berguna membandingkan perbedaan rata-rata antara kelompok yang telah dibagi pada dua variabel.

2. Sampel berasal dari kelompok yang independen.

3. Variabel faktor bersifat non metrik (data ketegorial).
4.  Data berdistribusi normal.

5. Varians antar kelompok harus homogen.

Soal:

Sebuah pabrik sepatu menggunakan 3 buah mesin yang berbeda dan dioperasikan oleh 3 orang operator.
Perusahaan ingin menentukan apakah ada perbedaan yang signifikan dalam hal jumlah sepatu yang rusak
antar pekerja dan antar mesin. Juga hendak diuji apakah terdapat efek interaksi antara pekerja dengan
mesinnya. Hasil pengamatan selama beberapa hari sebagai berikut:

Jenis Mesin | Operator (Faktor A) Jumlah
(Faktor B) 1 2 3 umia
10 | 14 | 18
A 13 | 16 | 22 93
13 | 19 | 14
B 6 | 27 | 18 107
9 11 | 14
c % | 17 | 17 82
Jumiah 75 | 104 | 103 282

Lakukan pengujian dengan oo =5%
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Penyelesaian
Buka program spss

ta Untitled1 [DataSet0] - IBM SPSS Statistics Data Editer
Transform  Analyze  Graphs  Utilities  Extensions  Window

Help

[u ]

e Bl dE

el

‘V\swble' 0 of 0 Variables

[ var [ var

EY

~

— L

= —

[ [IBM 8PSS Statistics Processoris readv | | [Unicode:on | [ [
2. Pilih Variabel View, Lalu pada baris 1 ketik FaktorA lalu pilih klik ‘none’ pada value.
Value 1, label: operator 1, lalu klik add.
Value 2, label: operator 2, lalu klik add.
Value 3, label: operator 3, lalu klik add.
@ Untitled1 [DataSet0] - [BM SPSS Statistics Data Editor — s
File Edit View Data Transform Analyze Graphs  Ultilities Extensions  Window  Help
I [ ]
CEEER P EENY - EINEE
| Name " Type " Width " Decimals " Label " Values H Missing H Columns H Align H Measure H Role
1 FaktorA Numeric 8 2 Operator MNone MNone 8 = Right Unknown “w Input
2 FaktorB Numeric 8 2 Jenis Mesin MNone MNone 8 = Right Unknown “w Input
3 Jumlah Numeric 8 2 Jumlah Sepatu  Mone MNone 8 = Right Unknown “w Input
4
5
6 T3 Value Labels x
- L
8 Value Labels I
10 Label: ‘Operamm | :
" |
- f
14 Change L
15 Remove I
16 |
7
19 T T T T 4
20
21
22
23
24
25 =]
N |
|Dsta view | vartabie view
\ |IEIM 8P38 Statistics Processor is ready | | \Umcode ON | | | ‘
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5.

Pada baris 2, ketik Faktor B pada kolom name. Pada label bisa diisi sesuai variabel yang ada disoal.
Value 1, label: Jenis Mesin A, lalu klik add.
Value 2, label: Jenis Mesin B, lalu klik add.
Value 3, label: Jenis Mesin C, lalu klik add.

@ Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - s
File  Edit View Data Transform  Analyze  Graphs  Utiliies Extensions Window  Help
SH LN e~ BHLAE H BE 190
| Name ” Type " Width " Decimals " Label ” Values " Missing H Columns H Align H Measure " Role

1 FaktorA Numeric 8 2 Operator {1.00, Oper... None 8 = Right Unknown N Input =

2 FaktorB MNumeric 8 2 Jenis Mesin MNone None 8 = Right Unknown “ Input

3 Jumlah Numeric 8 2 Jumlah Sepatu None None 8 = Right Unknown * Input

4

5

6 13 value Labels X

7

i Value Labels

9 vaige: peiing

10 Label: |Jems Mesin A ‘

il

12

13

14

15

16

17

18

19 |

20

21

22

23

24

25 =]

ETI [F]

w Variable View
| [IAM SPSS Statistics Procassarisready | | [Unicodeon | [ 11
Kembali ke data view anda input data pada soal
@ *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - *

File Edit View Data Transform  Analyze

Graphs

Utilities

Extensions

Window  Help

Ae[d]

18 - Jumiah 17.00 Visible: 3 of 3 Variables
| | |
& FaktorA || & FaktorB || & Jumlah ” var || var || var || var H var H var H var ” var || var || var || var H var H var H va
1 1.00 1.00 10.00 =
2 1.00 1.00 13.00
3 1.00 2.00 13.00
4 1.00 2.00 16.00
5 1.00 3.00 9.00
6 1.00 3.00 14.00
7 2.00 1.00 14.00
8 2.00 1.00 16.00
9 2.00 2.00 19.00
10 2.00 2.00 27.00
" 2.00 3.00 11.00
12 2.00 3.00 17.00
13 3.00 1.00 18.00
14 3.00 1.00 22.00
15 3.00 2.00 14.00
16 3.00 2.00 18.00
7 3.00 3.00 14.00
18 3.00 3.00
19
20
2
22
23 |
=]
[ e s e o e e 1 —————_———————_——————————————————— ——————————— I¥]

-
4

D Viw e i

[

[IBM SPSS Statistics Processoris ready | | |Unicode:ON |

Ketik analyze, lalu pilih general liner model, dan pilih univariate
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7.

@ *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor

File Edit View Data Transform Analize Graphs Utilities Extensions Window Help
SH& o ¥ EEEY
= ) = Uy = 3 Descriptive Statistics > ) (d ®
[ Jumian [10.00 Bayesian Statistics » |visible: 3 of 3 Variables
& FaktorA H fFaktorBJ’ Tables » lar H var H var H var [i var var H var H var H var var H var H va
1 1.00 1.00 Compare Means »
2 1.00 1.00 General Linear Model » mgnivan'atem
3 1.00 2.00 | Generalized Linear Models * | G mutvariate.
2 100 200 | pixed Models ' @ s
5 1.00 3.00 Repeated Measures...
Correlate » .
6 1.00 3.00 ) Variance Components...
Regression 3
7 2.00 1.00 -
Loglinear »
8 2.00 1.00
Neural Networks »
o 2.00 2.00 i
Classify 3
10 2.00 2.00 o M- ;
" 200 300 Dimension Reduction '
12 200 g0 | S&e
13 3.00 1.00 uonpara‘metnc Tests »
14 3.00 100 | Forecasting k
15 3.00 200 | Suvwval 4
16 3.00 2.00 Multiple Response »
17 3.00 3.00 Missing Value Analysis...
18 3.00 3.00 Multiple Imputation »
19 Complex Samples »
20 2 Simulation...
21 Quality Control »
= Spatial and Temporal Modeling...  »
2 Direct Marketing » |
24 ; b

st v i

[Univariate...

[IBM SPSS Statistics Processoris ready | |

[Unicode:on [ [

Ketika muncul kotak dialog, masukkan jumlah sepatu pada dependen variabel, serta Operator dan

Jenis Mesin pada Fixed factor(s).
#& Univariate X

_Movel.
Comtasts..

Dependent Variable:
¥ [ & Jumiah Sepatu Jum...|

g2

Fixed Factor(s):
& Operator [FaktorA]
|§ Jenis Mesin [FalctorEI]|

Random Factor(s):

Covariate(s)

WLS Weight:
) | |

(Lo J{ paste || Reset J|Cancai | e |

Pilih post hoc untuk mendetiksi perbedaan yang lebih spesifik, lalu continue
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@ Univariate: Post Hoc Multiple Comparisens for Observed Means

Eactor(s): PostHoc Tests for:
| FaktorA | FaktorA
FaktorB FaktorB

2]

r Equal Variances Assumed

[ LsD [ 8-N-K ] Waller-Duncan

[] Bonferroni [ Tukey Type |{Type |l Error Ratio: [100

[ sidak [ Tukeys-b 7] Dunngtt

[ 5chefie ] Duncan Control Category: Last

[7] B-E-G-W-F [| Hochberg's GT2 [ Test
[ R-E-G-W-@ [ Gabriel [

@ 2-sided @ = Control @ = Control

- Equal Variances Not Assumed
B Tamhane's T2 [l Dunnetts T3 [l Games-Ho

well [l Dunnetts C

(Gontinue [ cancer || Hetp_|
Lalu klik ok, dan muncul hasilnya

@ *Output! [Document1] - [BM SPSS Statistics Viewer

[a]
File Edit View Data Transform Insert Format Analyze Graphs Utilities Extensions Window Help
SHeER NM e v AFLA =5 B
= ‘%"E' UNIANOVA Jumlah BY FaktorhA Faktorl
og _
=] Univariate Analysis of \ /METHOD=SSTYPE (3)
i Title /INTERCEPT=INCLUDE
Notes /POSTHOC=FaktorA FaktorB(TUREY)
i[9 Active Dataset /CRITERIA=ALPHA (0.05)
L Between-Subjecte /DESIGN=FaktorA FaktorB FaktorA*FaktorB.
i Tests of Between-|
&--{& PostHoc Tests
Title = Univariate Analysis of Variance
{E] Operator
(] Title
L& Muttiple ¢ [DatasSet0]
&-{& Homoge
=] Title! 2
(& Jum Between-Subjects Factors
& {8 Jenis Mesin Value Label N
Operator 1.00 | Operator 1 6
2.00 Operator 2 6
3.00 Operator 3 | 6
L Jum Jenis Mesin  1.00  Jenis Mesin A 6
2.00  Jenis Mesin B 6
3.00  Jenis Mesin 6
C
Tests of Between-Subjects Effects
Dependent Variable: Jumlah Sepatu
Type Il Sum
Source of Squares df Mean Square E Sig.
Corrected Model 224.000° 8 28.000 2.681 .082
Intercept 4418.000 1 4418.000  423.000 .000
(B — | 90333 2 45167 4324 048
[1BM SPsS Statistics Processoris ready | | [Unicode:ON
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9.  Silahkan menafsirkan dan mengintepretasikan hasil

2.00 Jenis Mesin B

[DataSet0]
Between-Subjects Factors
Value Label N
Operator 1.00 Operator 1 6
2.00 Operator 2 6
3.00 Operator 3 6
Jenis Mesin 1.00 Jenis Mesin A 6
6
6

3.00 Jenis Mesin C

Tests of Between-Subjects Effects

Dependent Variable: Jumlah Sepatu

Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 224.0002 8 28.000 2.681 .082
Intercept 4418.000 1 4418.000 423.000 .000
FaktorA 90.333 2 45.167 4.324 .048
FaktorB 52.333 2 26.167 2.505 136
FaktorA * FaktorB 81.333 4 20.333 1.947 .187
Error 94.000 9 10.444
Total 4736.000 18
Corrected Total 318.000 17

a. R Squared =.704 (Adjusted R Squared = .442)

Kriteria:
Jika Nilai sig > 0,05 (o), maka tidak berbeda.
Jika Nilai sig < 0,05 (o), maka berbeda.
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Post Hoc Tests

Operator

Multiple Comparisons

Dependent Variable: Jumlah Sepatu

Tukey HSD
Mean Difference 95% Confidence Interval
(I) Operator (J) Operator (I-3) Std. Error Sig. Lower Bound Upper Bound
Operator 1 Operator 2 -4.8333 1.86587 .068 -10.0429 .3762
Operator 3 -4.6667 1.86587 .079 -9.8762 5429
Operator 2 Operator 1 4.8333 1.86587 .068 -.3762 10.0429
Operator 3 .1667 1.86587 .996 -5.0429 5.3762
Operator 3 Operator 1 4.6667 1.86587 .079 -.5429 9.8762
Operator 2 -.1667 1.86587 .996 -5.3762 5.0429

Based on observed means.

The error term is Mean Square(Error) = 10.444.

Homogeneous Subsets

Jumlah Sepatu
Tukey HSD?P

Subset
Operator N 1
Operator 1 6 12.5000
Operator 3 6 17.1667
Operator 2 6 17.3333
Sig. .068

Means for groups in homogeneous subsets
are displayed.
Based on observed means.

The error term is Mean Square(Error) =

10.444.

a. Uses Harmonic Mean Sample Size =
6.000.

b. Alpha = 0,05.
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Jenis Mesin

Dependent Variable: Jumlah Sepatu

Tukey HSD

Multiple Comparisons

Mean Difference

95% Confidence Interval

(I) Jenis Mesin (J) Jenis Mesin (I-3) Std. Error Lower Bound Upper Bound
Jenis Mesin A Jenis Mesin B -2.3333 1.86587 455 -7.5429 2.8762
Jenis Mesin C 1.8333 1.86587 .605 -3.3762 7.0429
Jenis Mesin B Jenis Mesin A 2.3333 1.86587 455 -2.8762 7.5429
Jenis Mesin C 4.1667 1.86587 119 -1.0429 9.3762
Jenis Mesin C Jenis Mesin A -1.8333 1.86587 .605 -7.0429 3.3762
Jenis Mesin B -4.1667 1.86587 119 -9.3762 1.0429

Based on observed means.

The error term is Mean Square(Error) = 10.444.

Homogeneous Subsets

Jumlah Sepatu

Tukey HSD2P

Jenis Mesin

Subset
1

Jenis Mesin C
Jenis Mesin A
Jenis Mesin B

Sig.

(2N e)]

13.6667
15.5000
17.8333

119

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) =

10.444.
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a. Uses Harmonic Mean Sample Size = 6.000.
b. Alpha = 0,05.
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