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Lampiran 1. Data Variabel Respon dan Variabel Prediktor 

Hari 𝒚 𝒙𝟏 𝒙𝟐 𝒙𝟑 𝒙𝟒 𝒙𝟓 𝒙𝟔 𝒙𝟕 𝒙𝟖 

2020-03-19 2 36 74 -7 -14 -18 7 1 1 

2020-03-20 0 53 95 -16 -16 -21 9 2 1 

2020-03-21 0 48 100 -27 -18 -14 8 3 1 

2020-03-22 0 56 94 -29 -29 -8 10 4 1 

2020-03-23 0 46 84 -19 -33 -30 13 5 1 

2020-03-24 2 53 91 -19 -32 -34 13 6 1 

2020-03-25 9 54 85 -24 -37 -58 19 7 1 

2020-03-26 14 64 93 -21 -40 -36 14 8 1 

2020-03-27 2 71 100 -27 -37 -37 15 9 1 

2020-03-28 3 55 84 -38 -38 -26 13 10 1 

2020-03-29 15 52 79 -36 -42 -18 14 11 1 

2020-03-30 4 54 63 -28 -45 -38 16 12 1 

2020-03-31 0 54 67 -22 -44 -38 15 13 1 

2020-04-01 14 55 64 -25 -49 -39 15 14 1 

2020-04-02 0 47 56 -20 -51 -38 15 15 1 

2020-04-03 15 77 77 -25 -49 -37 16 16 1 

2020-04-04 0 71 76 -35 -53 -27 13 17 1 

2020-04-05 2 66 71 -32 -54 -17 13 18 1 

2020-04-06 29 46 46 -23 -54 -36 15 19 1 

2020-04-07 10 62 50 -21 -53 -38 15 20 1 

⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ 

⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ 

2022-01-03 0 6 1 9 -30 -9 6 290 3 

2022-01-04 7 7 0 10 -19 -8 6 291 3 

2022-01-05 4 8 3 11 -23 -7 5 292 3 

2022-01-06 3 7 1 17 -19 -5 5 293 3 

2022-01-07 4 11 5 8 -17 -4 6 294 3 

2022-01-08 5 6 1 15 -16 0 4 295 3 

2022-01-09 7 10 3 20 -20 0 6 296 3 

2022-01-10 0 11 1 8 -22 -5 5 297 3 

2022-01-11 1 7 3 11 -18 -4 5 298 3 

2022-01-12 11 4 2 8 -23 -4 6 299 3 

2022-01-13 17 4 2 8 -24 -3 6 300 3 

2022-01-14 3 8 3 0 -27 -1 7 301 3 

2022-01-15 10 9 1 6 -21 2 6 302 3 
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Lampiran 2. Pengujian Overdispersi 

 

 

Model Information 

Dependent Variable y 

Probability Distribution Poisson 

Link Function Log 

 

 

Goodness of Fita 

 Value df Value/df 

Deviance 26583,222 296 89,808 

Scaled Deviance 26583,222 296  

Pearson Chi-Square 29626,286 296 100,089 

Scaled Pearson Chi-Square 29626,286 296  

Log Likelihoodb -15251,788   

Akaike's Information 

Criterion (AIC) 

31247,577 
  

Finite Sample Corrected AIC 

(AICC) 

32188,295 
  

Bayesian Information 

Criterion (BIC) 

32923,172 
  

Consistent AIC (CAIC) 33295,172   

Dependent Variable: y 

Model: (Intercept), x7, x8, x1, x2, x3, x4, x5, x6 

a. Information criteria are in smaller-is-better form. 

b. The full log likelihood function is displayed and used in computing 

information criteria. 

 

Karena nilai Pearson Chi-Square dan deviance lebih besar dari 1, maka 

menunjukkan terjadinya overdispersi. 
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Lampiran 3. Pengujian Multikolinearitas 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -443,175 58,165  -7,619 ,000   

x1 7,710 ,731 ,482 10,541 ,000 ,495 2,019 

x2 -5,144 ,819 -,333 -6,278 ,000 ,367 2,722 

x3 1,088 ,688 ,069 1,582 ,114 ,551 1,816 

x4 -3,946 ,879 -,225 -4,487 ,000 ,412 2,426 

x5 1,345 ,779 ,072 1,726 ,085 ,591 1,693 

x6 16,298 3,509 ,261 4,645 ,000 ,328 3,047 

x7 ,751 ,091 ,317 8,262 ,000 ,701 1,426 

x8 76,368 19,036 ,175 4,012 ,000 ,547 1,829 

a. Dependent Variable: y 

 

 

Karena nilai Tolerance setiap variabel prediktor > 0,1 dan nilai Variance 

Inflating Factor (VIF) setiap variabel prediktor  < 10, sehingga dapat dinyatakan 

bahwa tidak ada indikasi terjadinya multikolinearitas. 
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Lampiran 4. Plot Sebaran Data Variabel Prediktor Terhadap Variabel Respon 
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Lampiran 5. Plot Time Series Perbandingan Trend antara Variabel Respon dan  

Variabel Prediktor 
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Lampiran 5. (Lanjutan) 
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Lampiran 6. Simulasi Perhitungan Estimasi Parameter Model 

Model Umum Spline Kubik (3 variabel nonpar, 2 titik knot), 

𝑦�̂� = exp[𝛽00 +𝛽11𝑥1𝑖 + 𝛽12𝑥1𝑖
2 + 𝛽13𝑥1𝑖

3 + 𝛽14(𝑥1𝑖 − 𝐾11)+
3 + 𝛽15(𝑥1𝑖 −

𝐾12)+
3 + 𝛽21𝑥2𝑖 + 𝛽22𝑥2𝑖

2 + 𝛽23𝑥2𝑖
3 + 𝛽24(𝑥2𝑖 − 𝐾21)+

3 + 𝛽25(𝑥2𝑖 − 𝐾22)+
3 +

𝛽31𝑥3𝑖 + 𝛽32𝑥3𝑖
2 + 𝛽33𝑥3𝑖

3 + 𝛽34(𝑥3𝑖 − 𝐾31)+
3 + 𝛽35(𝑥3𝑖 − 𝐾35)+

3 + 𝜀, 

dengan 𝛽00 = ∑ 𝛽𝑖0
𝑝
𝑖=1  (intercept setiap model per variabel prediktor). Simulasi 

dilakukan dengan data sebanyak 11 amatan. 

 

a. Prediktor Pertama 𝒙𝟏, dengan n=11 

Data yang digunakan adalah data kasus positif COVID-19 di Sulawesi Selatan 

pada tanggal 19 Maret 2020 sampai 29 Maret 2020. 𝑥1 merupakan trend 

pencarian kata “COVID-19” di Google pada basis waktu yang sama. 

Hari y 𝒙𝟏 

2020-03-19 2 36 

2020-03-20 0 53 

2020-03-21 0 48 

2020-03-22 0 56 

2020-03-23 0 46 

2020-03-24 2 53 

2020-03-25 9 54 

2020-03-26 14 64 

2020-03-27 2 71 

2020-03-28 3 55 

2020-03-29 15 52 

Titik knot yang digunakan adalah 

(𝑋 − 52)3 = {
(𝑋 − 52)3,     𝑢𝑛𝑡𝑢𝑘 𝑥 ≥ 52

0 ,                           𝑢𝑛𝑡𝑢𝑘 𝑥 < 52
 

(𝑋 − 55)3 = {
(𝑋 − 55)3,     𝑢𝑛𝑡𝑢𝑘 𝑥 ≥ 55

0 ,                           𝑢𝑛𝑡𝑢𝑘 𝑥 < 55
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Lampiran 6. (Lanjutan) 

𝑋(𝑘) =

[
 
 
 
 
 
 
 
 
 
 
1 36 1296 46656 0 0
1 53 2809 148877 0 0
1 48 2304 110592 0 0
1 56 3136 175616 64 0
1 46 2116 97336 0 0
1 53 2809 148877 0 0
1 54 2916 157464 0 0
1 64 4096 262144 1728 729
1 71 5041 357911 6859 4096
1 55 3025 166375 0 0
1 52 2704 140608 0 0 ]

 
 
 
 
 
 
 
 
 
 

  , 𝑦 =

[
 
 
 
 
 
 
 
 
 
 
2
0
0
0
0
2
9
14
2
3
15]

 
 
 
 
 
 
 
 
 
 

 

 

𝑋𝑇 =

[
 
 
 
 
 

1 1 1 1 1 1 1 1 1 1 1
36 53 48 56 46 53 54 64 71 55 52

1296 2809 2304 3136 2116 2809 2916 4096 5041 3025 2704
46656 148877 110592 175616 97336 148877 157464 262144 357911 166375 140608

0 0 0 64 0 0 0 1728 6859 0 0
0 0 0 0 0 0 0 729 4096 0 0 ]

 
 
 
 
 

 

 

𝑋𝑇𝑋

=

[
 
 
 
 
 

11 588 32252 1812456 8651 4825
588 32252 1812456 104235140 601165 337472

32252 1812456 104235140 6128980488 41854811 23633920

1812456 104235140 6128980488 3,68117E + 11 2919135805 1657106432

8651 601165 41854811 2919135805 50035961 29354176

4825 337472 23633920 1657106432 29354176 17308657 ]
 
 
 
 
 

 

 

(𝑋𝑇𝑋)−1 =

[
 
 
 
 
 
113667,8 −7617,36 167,5958 −1,21322 4,878426 −4,13191

−7617,36 510,7167 −11,2419 0,081416 −0,32897 0,279279

167,5958 −11,2419 0,247572 −0,00179 0,007285 −0,0062

−1,21322 0,081416 −0,00179 1,3E − 05 −5,3E − 05 4,53E − 05

4,878426 −0,32897 0,007285 −5,3E − 05 0,000236 −0,00021

−4,13191 0,279279 −0,0062 4,53E − 05 −0,00021 0,000195 ]
 
 
 
 
 

 

 

𝑋𝑇𝑦 =

[
 
 
 
 
 

47
2647

151515
8802325

37910

18398 ]
 
 
 
 
 

 , �̂� = (𝑋𝑇𝑋)−1𝑋𝑇𝑦 =

𝛽
0

𝛽
1

𝛽
2

𝛽
3

𝛽
4

𝛽
5

 

[
 
 
 
 
 
2297,508

−154,087

3,392995

−0,02456

0,115372

−0,1127 ]
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Lampiran 6. (Lanjutan) 

b. Prediktor kedua 𝒙𝟐, dengan n=11 

Data yang digunakan adalah data kasus positif COVID-19 di Sulawesi Selatan 

pada tanggal 19 Maret 2020 sampai 29 Maret 2020. 𝑥2 merupakan trend 

pencarian kata “Koronavirus” di Google pada basis waktu yang sama. 

Hari y 𝒙𝟐 

2020-03-19 2 74 

2020-03-20 0 95 

2020-03-21 0 100 

2020-03-22 0 94 

2020-03-23 0 84 

2020-03-24 2 91 

2020-03-25 9 85 

2020-03-26 14 93 

2020-03-27 2 100 

2020-03-28 3 84 

2020-03-29 15 79 

 

Titik knot yang digunakan adalah 

(𝑋 − 84)3 = {
(𝑋 − 84)3,     𝑢𝑛𝑡𝑢𝑘 𝑥 ≥ 84

0 ,                           𝑢𝑛𝑡𝑢𝑘 𝑥 < 84
 

(𝑋 − 94)3 = {
(𝑋 − 94)3,     𝑢𝑛𝑡𝑢𝑘 𝑥 ≥ 94

0 ,                           𝑢𝑛𝑡𝑢𝑘 𝑥 < 94
 

 

𝑋(𝑘) =

[
 
 
 
 
 
 
 
 
 
 
1 74 5476 405224 0 0
1 95 9025 857375 1331 0
1 100 10000 1000000 4096 216

1 94 8836 830584 1000 0
1 84 7056 592704 0 0
1 91 8281 753571 343 0
1 85 7225 614125 0 0
1 93 8649 804357 729 0
1 100 10000 1000000 4096 216

1 84 7056 592704 0 0
1 79 6241 493039 0 0 ]

 
 
 
 
 
 
 
 
 
 

  , 𝑦 =

[
 
 
 
 
 
 
 
 
 
 
2
0
0
0
0
2
9
14
2
3
15]
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Lampiran 6. (Lanjutan) 

𝑋𝑇

=

[
 
 
 
 
 

1 1 1 1 1 1 1 1 1 1 1
74 95 100 94 84 91 85 93 100 84 79

5476 9025 10000 8836 7056 8281 7225 8649 10000 7056 6241
405224 857375 1000000 830584 592704 753571 614125 804357 1000000 592704 493039

0 1331 4096 1000 0 343 0 729 4096 0 0
0 0 216 0 0 0 0 0 216 0 0 ]

 
 
 
 
 

 

 

𝑋𝑇𝑋 =

[
 
 
 
 
 

11 979 87845 7943683 11595 432
979 87845 7943683 723617237 1138655 43200

87845 7943683 723617237 66371409739 111913779 4320000
7943683 723617237 66371409739 6,12686E + 12 11008601231 432000000

115958651 1138655 111913779 11008601231 36975083 1769472
432 43200 4320000 432000000 1769472 93312 ]

 
 
 
 
 

 

 

(𝑋𝑇𝑋)−1 =

[
 
 
 
 
 
10446507 −387062 4770,28 −19,5572 30,88252 −57,2461
−387062 14343,64 −176,804 0,724979 −1,14867 2,152589
4770,28 −176,804 2,179691 −0,00894 0,014213 −0,02693

−19,5572 0,724979 −0,00894 3,67E − 05 −5,9E − 05 0,000112
30,88252 −1,14867 0,014213 −5,9E − 05 0,000102 −0,00026
−57,2461 2,152589 −0,02693 0,000112 −0,00026 0,001116]

 
 
 
 
 

 

 

𝑋𝑇𝑦 =

[
 
 
 
 
 

47
4034

348408

30279410

19084

432 ]
 
 
 
 
 

 , �̂� = (𝑋𝑇𝑋)−1𝑋𝑇𝑦 =

𝛽
0

𝛽
1

𝛽
2

𝛽
3

𝛽
4

𝛽
5

 

[
 
 
 
 
 
−35459,1

1312,909

−16,1676

0,066234

−0,10664

0,221727 ]
 
 
 
 
 

 

 

c. Prediktor ketiga 𝒙𝟑, dengan n=11 

Data yang digunakan adalah data kasus positif COVID-19 di Sulawesi Selatan 

pada tanggal 19 Maret 2020 sampai 29 Maret 2020. 𝑥1 merupakan mobilitas 

masyakat di area taman dan fasilitas publik pada basis waktu yang sama. 
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Lampiran 6. (Lanjutan) 

Hari y 𝒙𝟑 

2020-03-19 2 -12 

2020-03-20 0 -20 

2020-03-21 0 -28 

2020-03-22 0 -34 

2020-03-23 0 -30 

2020-03-24 2 -33 

2020-03-25 9 -43 

2020-03-26 14 -37 

2020-03-27 2 -42 

2020-03-28 3 -46 

2020-03-29 15 -49 

 

Titik knot yang digunakan adalah 

(𝑋 − (−42))
3

= {
(𝑋 − (−42))

3
,     𝑢𝑛𝑡𝑢𝑘 𝑥 ≥ (−42)

0 ,                           𝑢𝑛𝑡𝑢𝑘 𝑥 < (−42)
 

(𝑋 − (−30))
3

= {
(𝑋 − (−30))

3
,     𝑢𝑛𝑡𝑢𝑘 𝑥 ≥ (−30)

0 ,                           𝑢𝑛𝑡𝑢𝑘 𝑥 < (−30)
 

 

𝑋(𝑘) =

[
 
 
 
 
 
 
 
 
 
 
1 −7 49 −343 8000 1728
1 −16 256 −4096 1331 27
1 −27 729 −19683 0 0

1 −29 841 −24389 −8 0
1 −19 361 −6859 512 0
1 −19 361 −6859 512 0
1 −24 576 −13824 27 0
1 −21 441 −9261 216 −8
1 −27 729 −19683 0 0

1 −38 1444 −54872 0 0
1 −36 1296 −46656 0 0 ]

 
 
 
 
 
 
 
 
 
 

  , 𝑦 =

[
 
 
 
 
 
 
 
 
 
 
2
0
0
0
0
2
9
14
2
3
15]

 
 
 
 
 
 
 
 
 
 

 

 

𝑋𝑇 =

[
 
 
 
 
 

1 1 1 1 1 1 1 1 1 1 1
−7 −16 −27 −29 −19 −19 −24 −21 −27 −38 −36
49 256 729 841 361 361 576 441 729 1444 1296

−343 −4096 −19683 −24389 −6859 −6859 −13824 −9261 −19683 −54872 −46656
8000 1331 0 −8 512 512 27 216 0 0 0
1728 27 0 0 0 0 0 −8 0 0 0 ]
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Lampiran 6. (Lanjutan) 

𝑋𝑇𝑋 =

[
 
 
 
 
 

11 −263 7083 −206525 10590 1747
−263 7083 −206525 6389751 −101704 −12360
7083 −206525 6389751 −206974613 1206480 88056

−206525 6389751 −206974613 6945238743 −17397904 −629208
10590 −101704 1206480 −17397904 66343298 13858209
1747 −12360 88056 −629208 13858209 2986777 ]

 
 
 
 
 

 

 

(𝑋𝑇𝑋)−1

=

[
 
 
 
 
 
20912,581 2155,295 72,93181 0,809016 −1,385766 1,1371316
2155,295 222,4097 7,535116 0,083678 −0,14188 0,11352843
72,93181 7,535116 0,255588 0,002841 −0,00477 0,003727698
0,809016 0,083678 0,002841 3,16E − 05 −5,3E − 05 4,02E − 05

−1,385766 −0,14188 −0,00477 −5,3E − 05 9,57E − 05 −9,0868E − 05
1,1371316 0,11352843 0,003728 4,02E − 05 −9,0868E − 05 0,000125213 ]

 
 
 
 
 

 

 

𝑋𝑇𝑦 =

[
 
 
 
 
 

47
−1270

37408

−1172296

20291

3344 ]
 
 
 
 
 

 , �̂� = (𝑋𝑇𝑋)−1𝑋𝑇𝑦 =

𝛽
0

𝛽
1

𝛽
2

𝛽
3

𝛽
4

𝛽
5

 

[
 
 
 
 
 
1177,112

118,0072

3,898417

0,042226

−0,09022

0,113545 ]
 
 
 
 
 

 

 

Berdasarkan nilai estimasi parameter yang telah diperoleh, maka model 

aditif umum dapat dituliskan dengan persamaan berikut. 

𝑦�̂� = exp[−31984,5 − 154,087 𝑥1𝑖 + 3,392𝑥1𝑖
2 − 0,024𝑥1𝑖

3 + 0,115(𝑥1𝑖 − 𝐾11)+
3

− 0,112(𝑥1𝑖 − 𝐾12)+
3 + 1312,909𝑥2𝑖 − 16,167𝑥2𝑖

2 + 0,066𝑥2𝑖
3

− 0,106(𝑥2𝑖 − 𝐾21)+
3 + 0,221(𝑥2𝑖 − 𝐾22)+

3 + 118,007𝑥3𝑖

+ 3,898𝑥3𝑖
2 + 0,042𝑥3𝑖

3 − 0,090(𝑥3𝑖 − 𝐾31)+
3

+ 0,113(𝑥3𝑖 − 𝐾31)+
3 + 𝜀 
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Lampiran 7. Plot Time Series Perbandingan Nilai Observasi dan Nilai Peramalan 

Model Time Lag 
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Lampiran 7. (Lanjutan) 
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Lampiran 7. (Lanjutan) 
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Lampiran 7. (Lanjutan) 
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Lampiran 8. Syntax R Studio Model Aditif Umum 

library(dplyr) 

library(ggplot2) 

library(mgcv) 

library(MASS) 

library(Metrics) 

library(MLmetrics) 

#inisialisasi data 

data=read.csv("E:/Bismillah Revisi Hasil/dataskripsi.csv", sep = ";", header = T) 

#Data Training 

datalatih=data[(1:601),(2:10)] 

#Data Validasi 

datates=data[(602:668),(2:10)] 

 

#Model 

model2<-gam(y~s(x1,bs="cr", k=6)+s(x2,bs="cr",k=6)+s(x3,bs="cr", k=6)+ 

              s(x4,bs="cr",k=6)+s(x5,bs="cr",k=6)+s(x6,bs="cr",k=6)+ 

              s(x7,bs="cr", k=6) + x8,family=nb(theta=NULL, link="log"), 

              data=datalatih1,method = "ML") 

summary(model2) 

 
coefficients(model2) 

AIC(model2) 

plot(model2) 

 

#Peramalan 

peramalanmodel2=predict(model2,newdata=datates, na.action = na.pass, type = 

"response") 

MAPE(datates$y,peramalanmodel2) 

rmse(datates$y,peramalanmodel2)
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Lampiran 9. Plot Time Series Jumlah Kasus COVID-19 Berdasarkan Peristiwa 

Penting 

 


