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LAMPIRAN  

 

Lampiran 1 : Perhitungan Olah Data Analysis of Variance (ANOVA) 

1. Menghitung nilai sum of squares due to factors. 

SB = (
𝑓

𝐼2𝐴1

𝑛𝐼𝐴1
+ 

𝑓
𝐼2𝐴2

𝑛𝐼𝐴2
− 

𝑓
𝐼2

𝑛𝐼𝐴
) WI + (

𝑓
𝐼𝐼2𝐴1

𝑛𝐼𝐼𝐴1
+ 

𝑓
𝐼𝐼2𝐴2

𝑛𝐼𝐼𝐴2
− 

𝑓
𝐼𝐼2

𝑛𝐼𝐼𝐴
) WI 

     =  (
7412

1000
+ 

6102

1000
− 

13512

2000
) 4,56 + (

2592

1000
+ 

3902

1000
− 

6492

2000
) 4,56 

     = 78,2542 

SC = (
𝑓

𝐼2𝐴1

𝑛𝐼𝐴1
+ 

𝑓
𝐼2𝐴2

𝑛𝐼𝐴2
− 

𝑓
𝐼2

𝑛𝐼𝐴
) WI + (

𝑓
𝐼𝐼2𝐴1

𝑛𝐼𝐼𝐴1
+ 

𝑓
𝐼𝐼2𝐴2

𝑛𝐼𝐼𝐴2
− 

𝑓
𝐼𝐼2

𝑛𝐼𝐼𝐴
) WI 

 =  (
6572

1000
+ 

6942

1000
− 

13512

2000
) 4,56 + (

3432

1000
+ 

306

1000
− 

6492

2000
) 4,56 

 =  6,2426  

2. Menghitung the degrees of freedom for a factor. 

VB = (number of class - 1) x (number of levels - 1) 

       = (2 – 1) x (2 – 1) = 1 

VC = (number of class - 1) x (number of levels - 1) 

       = (2 – 1) x (2 – 1) = 1 

 

3. Menghitung nilai mean of squares. 

MSB = 
𝑆𝐵

𝑉𝐵
  

          = 
78,2542

1
 = 78,2542  
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MSC = 
𝑆𝐶

𝑉𝐶
  

    = 
6,2426

1
 = 6,2426 

4. Menghitung nilai F-ratio 

F-ratio = 
𝑀𝑆𝐵

𝑀𝑆𝑒
 = 

78,2542

0,9512
 = 82,2689  

 

F-ratio = 
𝑀𝑆𝐶

𝑀𝑆𝑒
 = 

6,2426

0,9512
 = 6,5629  

 

5. Menghitung pure sum of squares. 

SA’ = SA – VA x MSe 

       = 16,9678 – 1 x 0,9512 = 16,0166 

SB’ = SB – VB x MSe 

      = 78,2542 – 1 x 0,9512 = 77,3030 

SC’ = SC – VC x MSe 

      = 6,2426 – 1 x 0,9512 = 5,2915 

6. Menghitung percent contribution. 

Rho% =  
𝑆𝐴′

𝑆𝑇
 = 

16,0166

2000
 = 0,0080 = 0,80% 

Rho% =  
𝑆𝐵′

𝑆𝑇
 = 

77,3030

2000
 = 0,0387 = 3,87% 

Rho% =  
𝑆𝐶′

𝑆𝑇
 = 

5,2915

2000
 = 0,0031 = 0,31% 
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Lampiran 2 : Perhitungan nilai Signal to-Noise Ratio (SNR) 

Nilai SNR dapat dihitung dengan rumus sebagai berikut: 

SNR = - 10 Log10 (
1

𝑝
− 1) 

1. SNRA1 = - 10 Log10 (
1

0,355
− 1) = -2,59 

2. SNRA2 = - 10 Log10 (
1

0,294
− 1) = -3,80 

3. SNRB1 = - 10 Log10 (
1

0,259
− 1) = -4,56 

4. SNRB2 = - 10 Log10 (
1

0,39
− 1) = -1,94 

5. SNRC1 = - 10 Log10 (
1

0,343
− 1) = -2,82 

6. SNRC2 = - 10 Log10 (
1

0,306
− 1) = -3,55 
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Lampiran 3 : Perhitungan Level Sigma setelah dilakukan Improvement 

 

1. Perhitungan nilai DPU 

DPU =  
𝐷𝑒𝑓𝑒𝑐𝑡

𝑢𝑛𝑖𝑡
 = 

13.547

741.720
 = 0,0183 = 1,83% 

 

2. Perhitungan Total Opportunities 

TOP = U x OP 

  = 741.720 x 4 CTQ 

  = 2.996.880 

 

3. Perhitungan nilai DPO 

DPO = 
𝐷𝑒𝑓𝑒𝑐𝑡

𝑇𝑂𝑃
 

         = 
13.574

2.966.880
 = 0,0046 

 

4. Perhitungan nilai DPMO 

DPMO = DPO x 1.000.000 

 = 0,0046 x 1.000.000 

 = 4600 DPMO 
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LAMPIRAN 4 

Tabel Konversi Nilai DPMO Ke Level Sigma 
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LAMPIRAN 5 

NILAI-NILAI DALAM DISTRIBUSI T 

 

α untuk uji dua fihak (two tail test) 

 0,50 0,20 0,10 0,05 0,02 0,01 

α untuk uji satu fihak (one tail test) 

dk 0,25 0,10 0,05 0,025 0,01 0,005 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1,000 

0,816 

0,765 

0,741 

0,727 

0,718 

0,711 

0,706 

0,703 

0,700 

0,697 

0,695 

0,692 

0,691 

0,690 

0,689 

0,688 

0,688 

0,687 

0,687 

0,686 

0,686 

3,078 

1,886 

1,638 

1,533 

1,476 

1,440 

1,415 

1,397 

1,383 

1,372 

1,363 

1,356 

1,350 

1,345 

1,341 

1,337 

1,333 

1,330 

1,328 

1,325 

1,323 

1,321 

6,314 

2,920 

2,353 

2,132 

2,015 

1,943 

1,895 

1,860 

1,833 

1,812 

1,796 

1,782 

1,771 

1,761 

1,753 

1,746 

1,740 

1,734 

1,729 

1,725 

1,721 

1,717 

12,706 

4,303 

3,182 

2,776 

2,571 

2,447 

2,365 

2,306 

2,262 

2,228 

2,201 

2,719 

2,160 

2,145 

2,131 

2,120 

2,110 

2,101 

2,093 

2,086 

2,080 

2,074 

31,821 

6,965 

4,541 

3,747 

3,365 

3,143 

2,998 

2,896 

2,821 

2,764 

2,718 

2,681 

2,650 

2,624 

2,602 

2,583 

2,567 

2,552 

2,539 

2,528 

2,518 

2,508 

63,657 

9,925 

5,841 

4,604 

4,032 

3,707 

3,499 

3,355 

3,250 

3,169 

3,106 

3,055 

3,012 

2,977 

2,947 

2,921 

2,898 

2,878 

2,861 

2,845 

2,831 

2,819 
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23 

24 

25 

26 

27 

28 

29 

30 

40 

60 

120 

~ 

0,685 

0,685 

0,684 

0,684 

0,684 

0,683 

0,683 

0,683 

0,681 

0,679 

0,677 

0,674 

1,319 

1,318 

1,316 

1,315 

1,314 

1,313 

1,311 

1,310 

1,303 

1,296 

1,289 

1,282 

1,714 

1,711 

1,708 

1,706 

1,703 

1,701 

1,699 

1,697 

1,684 

1,671 

1,658 

1,645 

2,069 

2,064 

2,060 

2,056 

2,052 

2,048 

2,045 

2,042 

2,021 

2,000 

1,980 

1,960 

2,500 

2,492 

2,485 

2,479 

2,473 

2,467 

2,462 

2,457 

2,423 

2,390 

2,358 

2,326 

2,807 

2,797 

2,787 

2,779 

2,771 

2,763 

2,756 

2,750 

2,704 

2,660 

2,617 

2,576 

(Sugiyono, 2010; 372) 

 

Tabel of F-statistics P=0,05 

df2/df1 1 2 3 4 5 6 7 8 9 10 

3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 

4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 

5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 

6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 

7 5.59 4.74 4.35 4.12 3.98 3.87 3.79 3.73 3.68 3.64 

8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 

9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 

10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 

11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 

12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 

13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 
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14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 

15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 

16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 

17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 

18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 

19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 

20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 

22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 

24 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 

26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 

28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 

30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 

35 4.12 3.27 2.87 2.64 2.49 2.37 2.29 2.22 2.16 2.11 

40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 

45 4.06 3.20 2.81 2.58 2.42 2.31 2.22 2.15 2.10 2.05 

50 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07 2.03 

60 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 

70 3.98 3.13 2.74 2.50 2.35 2.23 2.14 2.07 2.02 1.97 

80 3.96 3.11 2.72 2.49 2.33 2.21 2.13 2.06 2.00 1.95 

100 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.97 1.93 

200 3.89 3.04 2.65 2.42 2.26 2.14 2.06 1.98 1.93 1.88 

500 3.86 3.01 2.62 2.39 2.23 2.12 2.03 1.96 1.90 1.85 

1000 3.85 3.00 2.61 2.38 2.22 2.11 2.02 1.95 1.89 1.84 

>1000 1.04 3.00 2.61 2.37 2.21 2.10 2.01 1.94 1.88 1.83 

df2/df1 1 2 3 4 5 6 7 8 9 10 

 


