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Lampiran 1. Data Pipa ERW Fase I (periode Januari-Juni) 

No Diameter Panjang Berat Tanggal Bulan 

1 88.0667 6.0300 45.6750 3 Januari 

2 88.0625 6.0308 45.6785 4 Januari 

3 88.3773 6.0300 45.8430 4 Januari 

4 88.2500 6.0308 45.7805 5 Januari 

5 88.3700 6.0300 45.8391 7 Januari 

6 88.3544 6.0309 45.8373 7 Januari 

7 88.4368 6.0300 45.8752 8 Januari 

8 88.2516 6.0267 45.7501 8 Januari 

9 88.3929 6.0300 45.8514 9 Januari 

10 88.3250 6.0300 45.8147 15 Januari 

11 88.1500 6.0306 45.7243 6 Februari 

12 88.1523 6.0303 45.7239 7 Februari 

13 88.1885 6.0300 45.7409 8 Februari 

14 88.1500 6.0300 45.7201 8 Februari 

15 88.2150 6.0301 45.7557 9 Februari 

16 88.4063 6.0300 45.8587 12 Februari 

17 88.2500 6.0311 45.7826 13 Februari 

18 88.3933 6.0300 45.8517 13 Februari 

19 88.4000 6.0314 45.8661 28 Februari 

20 88.4500 6.0300 45.8823 28 Februari 

21 88.3500 6.0307 45.8008 1 Maret 

22 88.4308 6.0300 45.8719 1 Maret 

23 88.4250 6.0313 45.8783 2 Maret 

24 88.4500 6.0300 45.8823 4 Maret 

25 88.0500 6.0307 45.6714 29 Mei 

26 88.1632 6.0359 45.7719 30 Mei 

27 88.1464 6.0393 45.7886 30 Mei 

28 88.1662 6.0329 45.7511 30 Mei 

29 88.1750 6.0325 45.7526 31 Mei 

30 88.2846 6.0327 45.3535 1 Juni 

31 88.1750 6.0310 45.2821 1 Juni 

32 88.1500 6.0300 45.2612 2 Juni 

33 88.1563 6.0300 45.2646 2 Juni 

34 88.0656 6.0325 45.2348 2 Juni 

35 88.2917 6.0283 45.3246 21 Juni 

36 88.2903 6.0362 45.3826 21 Juni 

37 88.1250 6.0322 45.2643 21 Juni 
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38 88.1355 6.0329 45.2752 22 Juni 

39 88.3115 6.0373 45.4027 22 Juni 

40 88.2750 6.0368 45.3790 24 Juni 

41 88.2500 6.0340 45.3448 24 Juni 

42 88.3694 6.0417 45.4665 24 Juni 

43 88.2063 6.0358 45.3352 25 Juni 

44 88.2926 6.0350 45.3752 25 Juni 

45 88.3250 6.0400 45.4301 26 Juni 
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Lampiran 2. Perbandingan jarak mahalanobis dengan nilai chisquare fase I 

No dj2 urut chisquare No dj2 urut chisquare 

1 0.598041 0.123397 24 2.482048 2.486269 

2 0.604225 0.26391 25 2.544703 2.61105 

3 0.829438 0.379498 26 2.624604 2.740829 

4 0.844266 0.48478 27 2.624959 2.876188 

5 0.885446 0.584374 28 2.798479 3.0178 

6 1.006518 0.680512 29 2.858519 3.166452 

7 1.191556 0.774502 30 2.957837 3.323071 

8 1.337583 0.867207 31 2.957837 3.488765 

9 1.445807 0.959249 32 3.048758 3.664871 

10 1.69289 1.051104 33 3.252327 3.85303 

11 1.703895 1.14316 34 3.467847 4.055288 

12 1.704392 1.235745 35 3.841367 4.27424 

13 1.711248 1.329153 36 3.919596 4.513254 

14 1.712193 1.423652 37 4.090684 4.776811 

15 1.718866 1.519497 38 4.328138 5.071066 

16 1.790808 1.616937 39 4.349081 5.404806 

17 1.800772 1.716222 40 4.414792 5.791209 

18 1.954748 1.817606 41 4.957958 6.251389 

19 2.041474 1.921356 42 6.629685 6.82244 

20 2.126994 2.027752 43 6.734961 7.579299 

21 2.186957 2.137096 44 10.32898 8.714793 

22 2.206604 2.249717 45 11.41011 11.11673 

23 2.282016 2.365974       
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Lampiran 3. Uji Bartlett Fase I 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 
.464 

Bartlett's Test of Sphericity Approx. Chi-Square 
16.852 

df 3 

Sig. .001 
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Lampiran 4. Tabel Nilai L untuk p=3 
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Lampiran 5. Syntatx MATLAB Bagan Kendali MEWMV 

clear; 

clc; 

X=xlsread('C:\Users\acer\Documents\MATLAB\Data1.xlsx'); 

omega=0.9;   

lamda=0.9;   

p=3;     

L=4.4984; 

A=X*X';  

[brsA,klmA]=size(A);  

t=brsA;  

I=eye(t);  

for i=1:t   

    elemen(i)=lamda*(1-lamda)^(i-1) 

end 

for i=1:t; 

    for j=1:t; 

        if i<j;   

        M(i,j)=0;    

        else 

            for l=i:t;      

            M(l,j)=elemen(l-j+1);     

            end 

        end 

    end 

end 

for u=1:brsA  

    Apartu=A(1:u,1:u);  

    Ipartu=I(1:u,1:u);  

    Mpartu=M(1:u,1:u);  

    elemenC=[];  

    for i=1:u   

        if i>1   

            elemenC(i)=omega*(1-omega)^(u-i);   

        else 

            elemenC(i)=(1-omega)^(u-i); 

        end 

    end 

    C=diag(elemenC);  

    Q=(Ipartu-Mpartu)'*C*(Ipartu-Mpartu);  

    trv(u)=trace(Q*Apartu);  

    ekspektasi(u)=p*trace(Q);  

    Q2=Q.^2;  

    sumQ2=sum(sum(Q2));  

    var(u)=2*p*sumQ2;  

    ba=ekspektasi+(L*sqrt(var));  

    bb=ekspektasi-(L*sqrt(var));  

end 

trvpartial=trv(:,1:t); 

ekspekpartial=ekspektasi(:,1:t); 

varpartial=var(:,1:t);  

bapartial=ba(:,1:t);  
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bbpartial=bb(:,1:t);  

keluar=0;  

d=0;  

for i=1:t-1; 

    if trvpartial(i)<bbpartial(i)  

        keluar=keluar+1; 

        d=d+1; 

        yangkeluar(d)=i;  

    end 

    if trvpartial(i)>bapartial(i)  

        keluar=keluar+1;  

        d=d+1;  

        yangkeluar(d)=i;  

    end 

end 

x=1:t;  

plot(x,trvpartial,'b.-',x,bapartial,'k-',x,bbpartial,'k-'); 

title('Bagan Kendali MEWMV');  

xlabel('Pengamatan ke-');  

ylabel('Trace Vt'); 
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Lampiran 6. Output Bagan Kendali MEWMV Fese I 

𝜔 = 0.2 dan 𝜆 = 0.2 𝐿 = 3.3086 

 

𝜔 = 0.3 dan 𝜆 = 0.3 𝐿 = 3.6602 

 

𝜔 = 0.4 dan 𝜆 = 0.4 𝐿 = 3.9291 

 

𝜔 = 0.5 dan 𝜆 = 0.5 𝐿 = 4.1191 
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tr(Vt) = 3556.1917

BKA = 4.5384

BKB = -23784
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𝜔 = 0.6 dan 𝜆 = 0.6 𝐿 = 4.2715 

 

𝜔 = 0.7 dan 𝜆 = 0.7 𝐿 = 4.3836 

 

𝜔 = 0.7 dan 𝜆 = 0.8 𝐿 = 4.3836 
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𝜔 = 0.8 dan 𝜆 = 0.8 𝐿 = 4.4590 

 

𝜔 = 0.9 dan 𝜆 = 0.9 𝐿 = 4.4984 
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tr(Vt) = 395.1324

BKA = 0.7502

BKB = -0.3824
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tr(Vt) = 98.7831

BKA = 0.2394

BKB = -0.1328
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Lampiran 7. Data Pipa ERW Fase ll (periode Juli-Desember) 

No. Diameter Panjang Berat Tanggal  Bulan 

1 88.2167 6.0317 45.7688 24 Juli 

2 88.1969 6.0356 45.7881 24 Juli 

3 88.1750 6.0300 45.7336 24 Juli 

4 88.3250 6.0386 45.8799 25 Juli 

5 88.2050 6.0320 45.7650 25 Juli 

6 88.1292 6.0325 45.7278 25 Juli 

7 88.3333 6.0383 45.8826 26 Juli 

8 88.1900 6.0332 45.7657 26 Juli 

9 88.1500 6.0329 45.7422 26 Juli 

10 88.0696 6.0339 45.7064 27 Juli 

11 88.0708 6.0367 45.7278 28 Juli 

12 88.0625 6.0367 45.7233 28 Juli 

13 88.1250 6.0331 45.7303 29 Juli 

14 88.0750 6.0314 45.6904 29 Juli 

15 87.9750 6.0325 45.6444 29 Juli 

16 88.0250 6.0300 45.6525 30 Juli 

17 88.2458 6.0358 45.8162 30 Juli 

18 88.2786 6.0321 45.8059 31 Juli 

19 88.1250 6.0325 45.7255 31 Juli 

20 88.1531 6.0356 45.7645 6 Oktober 

21 88.1886 6.0309 45.7479 7 Oktober 

22 88.2235 6.0353 45.7998 7 Oktober 

23 88.1750 6.0342 45.7657 7 Oktober 

24 88.1000 6.0314 45.7034 8 Oktober 

25 88.1281 6.0325 45.7272 8 Oktober 

26 88.1021 6.0371 45.7479 8 Oktober 

27 88.0341 6.0318 45.6712 13 Oktober 

28 88.4600 6.0340 45.9182 14 Oktober 

29 88.4273 6.0345 45.9046 14 Oktober 

30 88.2250 6.0400 45.8365 14 Desember 

31 88.2438 6.0363 45.8182 15 Desember 

32 88.1167 6.0450 45.8157 15 Desember 

33 88.0500 6.0308 45.6723 16 Desember 

34 88.2596 6.0381 45.8407 16 Desember 

35 88.3333 6.0400 45.8952 16 Desember 

36 88.0458 6.0367 45.7143 17 Desember 

37 88.3107 6.0386 45.8721 17 Desember 

38 88.3500 6.0400 45.9042 17 Desember 

39 88.2000 6.0314 45.7575 18 Desember 

40 88.3050 6.0385 45.8685 18 Desember 
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Lampiran 8. Perbandingan jarak mahalanobis dengan nilai chisquare fase II 

No dj2  urut chisquare No dj2  urut chisquare 

1 0.2322 0.133752 21 1.96096 2.433115 

2 0.24505 0.286755 22 2.0359 2.571545 

3 0.33422 0.413211 23 2.04422 2.716089 

4 0.43785 0.52889 24 2.05491 2.867552 

5 0.50825 0.63878 25 2.08647 3.026876 

6 0.57964 0.745303 26 2.09342 3.195181 

7 0.59066 0.849892 27 2.2912 3.373818 

8 0.60817 0.953506 28 2.34561 3.564441 

9 0.63632 1.056848 29 2.40432 3.769107 

10 0.86656 1.16047 30 2.51986 3.990424 

11 1.01015 1.264834 31 2.53026 4.231773 

12 1.01814 1.370347 32 2.91347 4.49765 

13 1.04794 1.477383 33 3.06595 4.794227 

14 1.10804 1.586301 34 3.41599 5.130312 

15 1.20533 1.697454 35 3.48446 5.519111 

16 1.51602 1.811203 36 3.53527 5.981781 

17 1.56529 1.927925 37 3.60182 6.55548 

18 1.59538 2.04802 38 6.2091 7.315265 

19 1.81668 2.171922 39 7.35387 8.454241 

20 1.93646 2.300109 40 12.508 10.8613 
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Lampiran 9. Uji Bartlett Fase ll 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 
.325 

Bartlett's Test of Sphericity Approx. Chi-Square 
444.339 

df 3 

Sig. .000 
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Lampiran 10. Output Bagan Kendali MEWMV Fese II 

𝜔 = 0.9 dan 𝜆 = 0.9 𝐿 = 4.4984 
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tr(Vt) = 99.1335

BKA = 0.2394

BKB = -0.1328


