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Lampiran 1. Data Curah hujan Provinsi Sulawesi Selatan Tahun 2018-2022
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kabupaten/kota | Bulan/Tahun Y X1 X2 X3

Makassar Jan-18 780 7 24.4 86
Makassar Feb-18 752 6 26.8 86
Makassar Mar-18 602 7 27.3 85
Makassar Apr-18 165 6 284 80
Makassar May-18 32 6 28.7 80
Makassar Jun-18 97 6 27.7 82
Makassar Jul-18 45 6 27.6 78
Makassar Aug-18 1 7 28.1 70
Makassar Sep-18 1 7 28.3 73
Makassar Oct-18 12 7 29.2 72
Makassar Nov-18 155 6 28.8 80
Makassar Dec-18 874 9 27.4 85
Makassar Jan-19 577 7 27.6 83
Makassar Feb-19 225 7 27.9 80
Makassar Mar-19 442 6 27.8 82
Makassar Apr-19 384 6 28.5 80
Makassar May-19 59 6 28.8 76
Makassar Jun-19 61 7 27.8 77
Makassar Jul-19 2 7 27.3 71
Makassar Aug-19 0 7 27.5 68
Makassar Sep-19 0 7 28 78
Makassar Oct-19 0 7 294 68
Makassar Nov-19 84 7 29.4 74
Makassar Dec-19 280 7 29 79
Makassar Jan-20 573 7 28.3 83
Makassar Feb-20 538 7 27.8 86
Makassar Mar-20 265 7 28.3 80
Makassar Apr-20 120 6 28.5 79
Makassar May-20 175 6 29 78
Makassar Jun-20 73 7 28.4 75
Makassar Jul-20 8 6 28.2 76
Makassar Aug-20 16 7 28.6 70
Makassar Sep-20 23 7 29.1 70
Makassar Oct-20 55 7 29.3 72
Makassar Nov-20 248 7 28.9 77
Makassar Dec-20 942 7 27 86
Makassar Jan-21 1195 7 26.9 87
Makassar Feb-21 434 7 27.4 84
Makassar Mar-21 680 7 27.5 85
Makassar Apr-21 430 7 28 82
Makassar May-21 65 6 28.5 78
Makassar Jun-21 75 6 28.2 78
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Makassar Jul-21 43 6 27.8 81
Makassar Aug-21 64 7 28.2 75
Makassar Sep-21 115 6 28.5 76
Makassar Oct-21 108 I 28.6 79
Makassar Nov-21 328 7 28 81
Makassar Dec-21 964 7 27.3 84
Makassar Jan-22 765 7 27 84
Makassar Feb-22 660 9 27.2 84
Makassar Mar-22 236 7 27.8 82
Makassar Apr-22 63 7 28.4 79
Makassar May-22 313 7 28.4 79
Makassar Jun-22 105 6 27.8 80
Makassar Jul-22 8 7 28.2 76
Makassar Aug-22 42 7 28 75
Makassar Sep-22 48 7 284 74
Makassar Oct-22 390 7 28.1 80
Makassar Nov-22 341 7 27.6 81
Makassar Dec-22 751 9 27.1 82
Maros Jan-18 723 6 26.6 86
Maros Feb-18 600 6 26.1 87
Maros Mar-18 597 6 26.5 85
Maros Apr-18 222 6 27.2 82
Maros May-18 73 4 27.8 81
Maros Jun-18 123 4 27 81
Maros Jul-18 61 6 26.6 77
Maros Aug-18 2 6 27.3 70
Maros Sep-18 0 6 27.6 66
Maros Oct-18 149 6 27.9 70
Maros Nov-18 321 4 27.6 81
Maros Dec-18 844 4 26.6 88
Maros Jan-19 888 6 26.5 87
Maros Feb-19 281 6 26.9 84
Maros Mar-19 227 4 26.9 85
Maros Apr-19 232 6 27.8 83
Maros May-19 17 6 27.9 80
Maros Jun-19 31 6 27.2 79
Maros Jul-19 7 6 26.4 73
Maros Aug-19 1 7 26.7 66
Maros Sep-19 0 7 27.6 64
Maros Oct-19 18 7 28.7 63
Maros Nov-19 84 7 28.4 73
Maros Dec-19 236 6 27.9 81
Maros Jan-20 402 6 27.3 85
Maros Feb-20 587 6 27 87
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Maros Mar-20 314 6 27.3 84
Maros Apr-20 220 6 274 84
Maros May-20 264 6 27.8 84
Maros Jun-20 57 6 27.3 82
Maros Jul-20 19 6 27.1 79
Maros Aug-20 11 7 27.8 72
Maros Sep-20 35 7 28.2 74
Maros Oct-20 236 7 28.1 78
Maros Nov-20 435 6 27.6 84
Maros Dec-20 939 6 26.4 89
Maros Jan-21 828 6 26.2 90
Maros Feb-21 501 6 26.4 88
Maros Mar-21 624 7 26.6 87
Maros Apr-21 286 I 26.9 84
Maros May-21 132 6 27.6 83
Maros Jun-21 167 7 27.2 83
Maros Jul-21 79 7 26.7 82
Maros Aug-21 133 7 27.4 78
Maros Sep-21 133 7 27.7 77
Maros Oct-21 364 7 27.7 81
Maros Nov-21 464 7 27.1 83
Maros Dec-21 643 6 26.4 86
Maros Jan-22 654 7 26.2 85
Maros Feb-22 789 6 26.1 86
Maros Mar-22 362 4 26.7 83
Maros Apr-22 93 4 27 81
Maros May-22 374 4 27.2 83
Maros Jun-22 310 4 26.6 83
Maros Jul-22 41 4 26.9 78
Maros Aug-22 59 4 26.9 74
Maros Sep-22 134 4 27.2 78
Maros Oct-22 445 5 26.8 84
Maros Nov-22 721 9 26.7 84
Maros Dec-22 982 6 26 86
Tana Toraja Jan-18 190 4 22.9 80
Tana Toraja Feb-18 241 4 22.5 82
Tana Toraja Mar-18 317 4 22.5 85
Tana Toraja Apr-18 253 4 22.9 84
Tana Toraja May-18 168 4 22.8 86
Tana Toraja Jun-18 312 4 22.2 88
Tana Toraja Jul-18 87 4 22 85
Tana Toraja Aug-18 144 6 22.1 83
Tana Toraja Sep-18 23 6 21.6 79
Tana Toraja Oct-18 40 6 23 78
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Tana Toraja Nov-18 231 4 23.2 82
Tana Toraja Dec-18 346 4 22.8 85
Tana Toraja Jan-19 181 4 23.1 83
Tana Toraja Feb-19 310 4 225 87
Tana Toraja Mar-19 310 4 22.6 85
Tana Toraja Apr-19 398 4 23 88
Tana Toraja May-19 132 4 23 86
Tana Toraja Jun-19 231 4 22.2 88
Tana Toraja Jul-19 16 4 21.1 85
Tana Toraja Aug-19 17 6 21.5 81
Tana Toraja Sep-19 9 6 22.2 76
Tana Toraja Oct-19 55 4 22.9 76
Tana Toraja Nov-19 129 4 23 79
Tana Toraja Dec-19 206 4 23.1 85
Tana Toraja Jan-20 320 4 23.2 87
Tana Toraja Feb-20 486 4 23 90
Tana Toraja Mar-20 447 4 23.3 87
Tana Toraja Apr-20 670 2 23 88
Tana Toraja May-20 370 4 23.6 87
Tana Toraja Jun-20 220 4 22.1 86
Tana Toraja Jul-20 162 4 21.6 90
Tana Toraja Aug-20 106 4 221 86
Tana Toraja Sep-20 125 4 22.5 86
Tana Toraja Oct-20 452 4 22.8 85
Tana Toraja Nov-20 245 4 23 85
Tana Toraja Dec-20 134 2 23.1 83
Tana Toraja Jan-21 404 2 22.7 88
Tana Toraja Feb-21 235 4 22.5 86
Tana Toraja Mar-21 503 4 22.6 87
Tana Toraja Apr-21 262 6 22.8 85
Tana Toraja May-21 247 4 23 88
Tana Toraja Jun-21 73 6 22.5 87
Tana Toraja Jul-21 150 6 221 90
Tana Toraja Aug-21 162 5 22.3 92
Tana Toraja Sep-21 221 6 22.3 92
Tana Toraja Oct-21 203 6 23.3 89
Tana Toraja Nov-21 629 5 22.9 91
Tana Toraja Dec-21 109 6 22.9 90
Tana Toraja Jan-22 206 6 22.5 90
Tana Toraja Feb-22 255 6 22.5 91
Tana Toraja Mar-22 273 6 22.9 90
Tana Toraja Apr-22 395 5 22.6 91
Tana Toraja May-22 281 4 23.2 90
Tana Toraja Jun-22 159 6 22.6 91
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Tana Toraja Jul-22 165 5 22.2 92

Tana Toraja Aug-22 248 7 22.2 91

Tana Toraja Sep-22 104 6 22.5 90

Tana Toraja Oct-22 231 6 23 91

Tana Toraja Nov-22 343 5 22.6 91

Tana Toraja Dec-22 352 6 22.5 90
Keterangan :

Y = Curah Hujan
X1 = Suhu
X2 = Temperatur

X3 = Kelembaban
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Lampiran 2. Berikut merupakan nilai hasil estimasi regresi nonparametrik deret

Fourier dengan tiga titik osilasi.

Y Y Error
780 926.5356 -146.536
752 431.5154 320.4846
602 459.3464 142.6536
165 148.0297 16.97032
32 185.1892 -153.189
97 259.233 -162.233
45 107.058 -62.058
1 -17.8186 18.81862
1 17.62028 -16.6203
12 127.8377 -115.838
155 201.7317 -46.7317
874 750.3082 123.6918
577 398.2032 178.7968
225 255.8292 -30.8292
442 249.0483 192.9517
384 157.6417 226.3583
59 116.755 -57.755
61 180.1051 -119.105
2 34.8251 -32.8251
0 -30.8204 30.82035
0 174.4803 -174.48
0 78.98824 -78.9882
84 244.5469 -160.547
280 298.5435 -18.5435
573 358.63 214.37
538 429.741 108.259
265 246.0642 18.93578
120 115.3832 4.616759
175 162.2225 12.77752
73 132.954 -59.9541
8 54.34137 -46.3414
16 12.06706 3.932938
23 95.52813 -72.5281
55 143.7192 -88.7192
248 238.6129 9.38711
942 508.1812 433.8188
1195 600.7522 594.2478
434 405.9509 28.04913
680 440.0834 239.9166
430 337.3093 92.69071




65 83.27236 -18.2724
75 64.94878 10.05122
43 226.5165 -183.517
64 124.2425 -60.2425
115 72.66495 42.33505
108 232.1932 -124.193
328 314.7775 13.22248
964 415.2539 548.7461
765 443.0861 321.9139
660 724.3849 -64.3849
236 353.2585 -117.259
63 209.9814 -146.981
313 209.9814 103.0186
105 160.5886 -55.5886
8 158.5516 -150.552
42 129.5638 -87.5638
48 90.83433 -42.8343
390 244.5659 145.4341
341 351.5654 -10.5654
751 721.9852 29.01485
723 477.6543 245.3457
600 795.2036 -195.204
597 489.491 107.509
222 308.5224 -86.5224
73 258.0589 -185.059
123 336.4992 -213.499
61 228.0183 -167.018
2 -51.1879 53.18792

0 -241.807 241.8067
149 -110.766 259.7656
321 278.8976 42.10242
844 608.6436 235.3564
888 590.9794 297.0206
281 350.9611 -69.9611
227 426.5959 -199.596
232 273.1544 -41.1544
17 151.619 -134.619
31 177.8043 -146.804
7 157.3782 -150.378

1 -32.3174 33.31737

0 -163.033 163.0334
18 -193.264 211.2639
84 23.79593 60.20407
236 217.5469 18.45306
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402 355.1362 46.86376
587 484.4569 102.5431
314 311.0437 2.956259
220 301.7407 -81.7407
264 260.4357 3.564293

57 299.6563 -242.656

19 186.792 -167.792

11 18.25555 -7.25555

35 82.12273 -47.1227
236 170.1966 65.80335
435 281.2744 153.7256
939 689.6441 249.3559
828 770.9404 57.0596
501 650.2113 -149.211
624 662.3503 -38.3503
286 455.1712 -169.171
132 293.993 -161.993
167 436.8387 -269.839

79 479.3763 -400.376
133 231.7345 -98.7345
133 190.2897 -57.2897
364 340.9114 23.08863
464 445.8264 18.17363
643 550.7643 92.2357
654 736.783 -82.783
789 714.7178 74.28219
362 430.8146 -68.8146

93 336.4992 -243.499
374 364.1709 9.829135
310 456.8202 -146.82

41 208.287 -167.287

59 121.2508 -62.2508
134 177.2358 -43.2358
445 483.1011 -38.1011
721 791.0286 -70.0286
982 780.4744 201.5256
190 83.73285 106.2671
241 103.6162 137.3838
317 159.0961 157.9039
253 183.5799 69.42006
168 232.0937 -64.0937
312 236.4752 75.52485

87 101.3955 -14.3955
144 44.04999 99.95001
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23 -104.508 127.5075
40 -6.21692 46.21692
231 219.9037 11.0963
346 211.0911 134.9089
181 227.9406 -46.9406
310 260.5845 49.41549
310 176.3744 133.6256
398 364.0839 33.91609
132 264.6369 -132.637
231 236.4752 -5.47515
16 163.7262 -147.726
17 12.9074 4.092597
9 -144.433 153.4331
55 -1.24386 56.24386
129 57.43633 71.56367
206 259.3145 -53.3145
320 376.872 -56.872
486 382.0019 103.9981
447 394.2934 52.70658
670 315.1622 354.8378
370 466.9132 -96.9132
220 127.9688 92.03121
162 251.6005 -89.6005
106 127.9688 -21.9688
125 180.0987 -55.0987
452 211.0911 240.9089
245 243.6343 1.365657
134 179.0189 -45.0189
404 265.4176 138.5824
235 180.0987 54.9013
503 277.8628 225.1372
262 179.5487 82.45132
247 364.0839 -117.084
73 229.0421 -156.042
150 213.7914 -63.7914
162 408.3956 -246.396
221 291.7148 -70.7148
203 421.1451 -218.145
629 493.2539 135.7461
109 334.4977 -225.498
206 265.9213 -59.9213
255 307.9968 -52.9968
273 334.4977 -61.4977
395 441.9559 -46.9559
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281 413.7512 -132.751
159 325.2752 -166.275
165 396.2578 -231.258
248 369.1365 -121.137
104 265.9213 -161.921
231 392.5351 -161.535
343 441.9559 -98.9559
352 265.9213 86.07868
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Lampiran 3. Syntaks Regresi Nonparametrik Deret Fourier
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#Deret Fourier
#penentuan nilai k osilasi
datauji
Y=as.matrix(dataujil[,3])
Xl=as.matrix(dataujil[,4])
X2=as.matrix(dataujil[,5])
X3=as.matrix(dataujil[,6])
deretfourier<-function(y, X1, X2, X3,K)
{
N=Tength(Y)
a<-(3*(K+1))+1
C<-matrix(0, N, a)
hasil<-matrix(0, K, 2)
for (k in 1:K)
{
for(i in 1:N)
{
for(j in 1:k)
{
cl[i,1]=1
C[i,2]<-X1[1]
Cli,2+j]=cos(G*X1[i])
Cc[i,3+k]<-X2[1]
C[i,3+k+jl<-cos(G*x2[i])
Cli,4+2*k)+jl<-cos(3*X3[1])

}

Tibrary(pracma)

I<-diag(1,N,N)

A<- C %*% pinv(t(C) %*% C) %*% t(C)
Atot=A

Ytop<-Atot %*% Y
df<-sum(diag(Atot))

W<-(1/N)*1

atas<-t(Y-Ytop) %*% W %*% (Y-Ytop)
bawah<- ((1-df)/N)A2
GCv<-atas/bawah




48

hasil[k,1]<-k
hasil[k,2]<-Gcv

}

print(Chasil)

GCV2<-minChasil[,2])

s<-1

repeat{
if(hasil[s,2]==GCv2)
{

kopt<-hasil[s,1]
GCVOpt<-GCV2
break
}
else s<-s+1
}
cat("nilai K optimal adalah \t",kopt,"\n")
print(C)
}
Model_df = deretfourier(y, X1, X2, X3, k<-c(3))
write.csv(Model_df,file="D:/Tknot.csv'")




Lampiran 4. Estimasi Model
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#program estimasi model

estimasi<-function(y, X1, X2, X3, koptimal)

{ N<-Tength(Y)
X<-matrix(0, N, 2)
k<-koptimal
a<-(3*(k+1))+1
C<-matrix(0, N, a)
hasil<-matrix(0, k, 2)

error<-rep(0, N)

for(i in 1:N)

{ for(j in 1:k)

{
cl[i,1]=1
C[i,2]<-X1[1]
C[i,2+j]=cos(3*x1[i])
c[i,3+k]<-x2[1]
Cc[i,3+k+jl<-cos(3*x2[i])
Cl[i,4+(2*%k)]<-X3[1]
Cl[i,4+(2*k)+j]<-cos(3*x3[i])

}

}

Tibrary(pracma)

I<-diag(l, N, N)

A<-C%*%pinv (t(C)%*%C)%*%t (C)

Atot<-A

ytop<-Atot%*%Y

alfa<-rep(0,a)

alfa<-pinv(t(C)%*%C)%*%t (C)%*%Y

error<-Y-ytop

MSE<-sum((error)A2) /N

for(i in 1:N)

{

cat("\n","\t",¥[i],"\t",ytop[i],"\t",error[i],"\n")
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= ====\n")

cat("\n MSE=",MSE,"\n")

Q<-0

for(i in 1:N)

{
g<-(ytop[i]l-mean(Y))A2
Q<-Q+q

}

F<-0

for(i in 1:N)

{
f<-(y[i]-mean(Y))A2
F<-F+f

}

R<-Q/F

cat("NiTai Koefisien Determinasi =")

print(R)

print(alfa)

}

estimasi(y, X1, X2, X3, k<-c(3))

dx<-estimasi(y, X1, X2, X3, koptimal

write.csv(dx,file="D:/estimasi.csv")

3)
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Lampiran 5. Uji serentak dan uji parsial

#Uji serentak dan uji parsial
Tibrary(readr)

alpha = 0.05

data=datauji

knot= read_csv("D:/Tknot.csv", col_types = cols(...1 =
col_skip())

mdata=as.matrix(datauji[3:6])

knot=as.matrix(knot)

ybar=mean(mdatal[,1])

p=nrow(mdata)

g=ncol(mdata)

satu=rep(1,p)

nl=ncol(knot)

mx=cbind(satu, mdatal,2], knot[,3], knot[,6], knot[,9], mdatal,3],

knot[,4], knot[,7], knot[,10], mdatal,3], knot[,5],
knot[, 8],

knot[,11])
mx=as.matrix(mx)
Tibrary(pracma)
B=(pinv(t(mx)%*%mx))%*%t (mx)%*%mdatal,1]

cat("== ","\n")
cat("Estimasi Parameter","\n")

cat(" ","\n")
print (B)

nl=nrow(B)

yhat=mx%*%B
res=mdatal[,1]-yhat
SSE=sum((mdatal[,1]-yhat)A2)
SSR=sum((yhat-ybar)A2)
SST=SSR+SSE
MSE=SSE/(p-nl)
MSR=SSR/(nl-1)
Rsq=(SSR/(SSR+SSE))*100
#uji F (uji serentak)
Fhit=MSR/MSE
pvalue=pf(Fhit,(n1-1), (p-nl),Tower.tail=FALSE)
if (pvalue<=alpha)
{
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Cat(" ____________________________________ ","\n")
cat("Kesimpulan hasil uji serentak","\n")
Cat(" ____________________________________ ","\n")

cat(“To1§k" Ho yakni minimal terdapat 1 prediktor yang

signifikan","\n")

cat("","\n")
} else {
cat(M-—---mmm e ","\n")
cat("Kesimpulan hasil uji serentak","\n")
cat(M-—---mmm e ","\n")

cat("Gagal Tolak Ho yakni semua prediktor tidak berpengaruh
signifikan"”,"\n")

cat("","\n")

#uji t (uji individu)

thit=rep(NA,nl)

pval=rep(NA,nl)

SE=sqrt(diag(MSE* (pinv(t(mx)%*%mx))))

Cat(" ____________________________________ " , ll\nll)
cat("Kesimpulan hasil uji individu","\n™)
Cat(" ____________________________________ " , ll\nll)

thit=rep(NA,nl)

pval=rep(NA,nl)

for (i in 1:nl)

{
thit[i]=B[i,1]/SE[i]
pval[i]=2*(pt(abs(thit[i]), (p-nl), lower.tail=FALSE))
if (pval[il<=alpha)

cat("Tolak Ho yakni prediktor signifikan dengan
pvalue"”,pval[i],"\n")

else

cat("Gagal tolak Ho yakni prediktor tidak signifikan dengan
pvalue",pval[i],"\n")

}

thit=as.matrix(thit)
cat("========================—============== TIINEN
cat("nilai t hitung","\n")

cat(" "™

print (thit)
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cat("Analysis of variance","\n")

cat(" ","\n")
cat("sumber df SS MS Fhit","\n")
cat("Regresi ",(nl-1)," ",SSrR," ",MSR,"",Fhit,"\n")
cat("Error ",p-nl," ",SSE,"",MSE,"\n")
cat("Total ",p-1," ",SST,"\n")

cat(" ","\n")

cat("s=",sqrt(MSe)," Rsg=",Rsq,"\n")
cat("pvalue(F)=",pvalue,"\n")
write.csv(res,file="D:/output residual.csv")
# write.csv(pval,file="D:/output pvalue.csv")
# write.csv(mx,file="D:/output mx.csv'")

write.csv(yhat,file="D:/output yhat.csv")
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