LAMPIRAN



Lampiran 1 Data Produksi Padi
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Provinsi longitude | latitude |Produksi Pad] Luas Lahan Panen |Jumlah petanilPenyuluhan| Benih Pupuk NPK
Aceh 96.7494| 4.69514 1697756 458977 639808 3710[ 1721.6 991
Bali 115.189| -8.4095 650245 139782 494580 1129| 2468.02 69
Bangka-Belitung 106.441| -2.7411 18951 7959 1836179 302 1.9 834
Banten 106.064| -6.4058 1603550 428590 4755293 1004 911.33 974
Bengkulu 102.261| -3.7929 254218 148844 191233 1147| 397.65 873
Gorontalo 122.447| 0.69994 241948 63037 620503 1015/ 28.55 715
Irian Jaya Barat 133.175| -1.3361 13916 6081 966892 511| 93.07 475
Jakarta Raya 106.865| -6.1751 3990 1787 10711 150 304 294
Jambi 103.613| -1.6101 500021 144587 1876036 1718| 53.13 971
Jawa Barat 107.669| -7.0909 9539330 2023421 2911761 4942 20007.3 1171
Jawa Tengah 110.14| -7.151| 11401821 1876725 466000 9248 41543.3 1165
Jawa Timur 112.238| -7.5361] 10537922 2109625 649440 7967| 56881.9 1173
Kalimantan Barat 111.475| -0.2788 622041 476922 1034327 1654| 874.77 924
Kalimantan Selatan 115.284| -3.0926 1136511 525209 649997 1875| 1063.2 879
Kalimantan Tengah 113.382| -1.6815 742758 205381 367244 1068 1139 832
Kalimantan Timur 116.419| 0.53866 241398 71292 284797 845| 498.2 835
Kalimantan Utara 116.041| 3.07309 45323 13543 50469 258 115 426
Kepulauan Riau 108.143| 3.94565 833 399 769939 75 25 23
Lampung 105.407| -4.5586 1901041 806353 32289 1961| 34229 1053
Maluku Utara 127.809| 1.571 35360 17290 179250 561| 234.83 468
Maluku 130.145| -3.2385 90892 26130 227270 755 188.1 549
Nusa Tenggara Barat | 117.362| -8.6529 1399495 434492 862906 1922 3307.9 964
Nusa Tenggara Timur | 121.079| -8.6574 800980 241204 1118649 2541| 254.82 786
Papua 138.08| -4.2699 130718 60077 114599 1036 129.55 775
Riau 101.707| 0.29335 365293 80879 1093680 1007| 2511 949
Sulawesi Barat 119.232| -2.8441 326169 136525 150120 900[ 97.35 764
Sulawesi Selatan 119.974| -3.6688 6196737 1142608 421178 3877| 1550.46 1062
Sulawesi Tengah 121.446| -1.43 1154907 245985 1306322 1525 673.67 774
Sulawesi Tenggara 122.175| -4.1449 499007 165229 287130 2107 462.8 88
Sulawesi Utara 123.975| 0.62469 366722 149205 375154 1819 55.3 816
Sumatera Barat 100.8| -0.7399 1511538 525249 806110 2003 326.26 1016
Sumatera Selatan 103.914| -3.3194 2646566 970204 400206 2223| 3226.47 1042
Sumatera Utara 99.5451| 2.11536 1907725 872511 2477176 2764| 3202.53 1072
Yogyakarta 110.426| -7.8754 497599 108719 666575 869| 2330.98 798
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Lampiran 2 Sintak Regresi OLS

dataku.PFP=read.delim("clipboard")
dataku.FF

summary (dataku.PFP)
a<-1lm(formmla = ¥~ X1+¥X2+¥X3+¥4+X5, data=dataku.PFP)
summary(a)

#%# Uji ' F (Melihat signifikansi keseluruhan model)
anovala)

#% COonfident Interwval (Uji Parsial)
confint.im(a, lewvel=0.35)

prediksi<-predict (a)
predik=i

#4448 050 RoumsidREERES
$U9i Multiko

library (car)

vif (&)

#uji normalitas residual

resid<-abs (afresiduals)

res=aSresidual

kz.test (res, "pnorm" ,mean (res),sd(res) ,alternative=c ("twWwo.sided"))

#fuji heteroskedastisitas spasial
library (lmtest)
bptest (lm(afresidual s~X1+¥2+¥3+¥4+¥5, data=dataku.FF))

#M0O AUTOHORELASI
noauto=dwtest (a)
noauto



Lampiran 3 Sintak GWR
#Mencari bandwidth optimal (adaptive bandwidth)
library (spgwr)

b <- gwr.sel (Y~X1+X2+X3+X4+X5,
coords=chind (dataku.PPs%x,dataku.PFsy),
data=dataku.PPF, adapt=TRUE,gwWweight=gwr.Gauss)

#Estimasi FParameter

gwrl <= gwr (Y~X1+XZ+X3+X4+4X5,

coords=chind (dataku.PPFix,dataku.PFsy),

data=dataku.PPF, adapt=b,hatmatrix=TRUE,gweight=gwr.Gauss)

fanova gwr
anova (gwrl)

fMembaca Cutput gwrl
#nilai R Square dan AIC
gwrl

fmodel GWE
gwrls5DFE" (Intercept)™
gwrlsSDFSX1
owrls5DFEX2
gWwrl3SDFSX3
gwrls5DESX4
owrls5DFEX5
owrls5DFE¥6

$#U9i Eecocokan Model
BFCOZ2.gWwr.test (gwrl)

#U73i Pengaruh Geografis terhadap setiap prediktor
LMZ .F3GWE.Test (gwrl)

#Melihat hasil prediksi

gwrlsS5DF[,2:7]
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Lampiran 4. Output Analisis Regresi dengan OLS

> summary (dataku.PP)

x
Min. r 96.75
1=t Qu.:106.16
Median :112.81
Mean :113.73
3rd Qu.:120.80
Max. :138.08

X2

Min. 1071
1=t Qu.: 28538
Median 63015
Mean B557T0
3rd gm.:101746
Max. 1495529
=

> a<-1m (formula

F

> summary(a)

Call:

1m(formula =

Eesiduals:
Min
-1488823, -3T7E8B
Coefficients=:
E
[Interceps) -1.
X1
X2
X3
M4
X5 -

S T BT & ]

Signif. codes:

¥
Min. r—B.65T74
1=t Qu.:-5.7710
Median :-2.96E84
Mean i—2.7385
3rxrd Qu.: 0.1503
Max. : 4,6951
X3
1 Min: i1 75.0
0 1=t Qu.: 876.8
] Median :1336.0
1 Mean :1855.5
g8 3rd Qu.:2081.0
3 Max. :9248.0

= T~ A1+XKZ+K3I+X4+KS5,

10 Median 30
61 188862 225575
stimate

321le+05 3.459e+05
.274e+00 5.308e=-01
.427e-02 1.320=-01
L185e+02  1.8B2e+02
.614e+01  2.163e+01
.498e+02 5.081e+02

0 vEREr OUQQL YRR

¥ ~ X1 + X2 + X3 + X4 + X5,
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¥ X1l
Min. H B33 Min. H 389
1=t Qu.: 241536 1=t Qu.: 65101
Median 561031 Median 157217
Mean 1737744 Mean 4318307
3rd Qu.: 1580547 3rd Qu.: 513137
Max. 111403821 Max. 12109625
N4 X5
Min. F 1.9 Min. H 23.0
1=t (na.: 114.2 lst Qu.: T27.2
Median 430.2 Median 834.5
HMean 4309.4 Mean : T82.4
3rd Qu.: 2178.6 23rd Qu.: 986.8
Max. :56881.9 Max. :1173.0
data=dataku.PF)
data = datakn.PP)
Max
1677762

5td. Errar t walue Pri(>|t])

-0.382 0.7054
6.165 1.1l6e-06
0.638 0.5283
2.477 0.01%&
1.671 0.105%5

-1.473 0.1520

0.01 %" 0.05 .

=

U I L



Eezidual standard error: &60400 on 28 degrees of freedom
Multiple BE-=2quared: 0.9549, Adjusted R-squared: 0.9517
F-=ztatistic: 130.9 on 5 and 28 DF, p-value: <« 2.2e-1&

>
> a<-1Im(formula = ¥~ X14X3, data=dataku.PP)
>

> summary(a)

Call:
Im(formula = ¥ ~ X1 % X3, data,= datakun.PFP)

Eeziduals:
Min 10 Median 30 Max
-1707T871 -438813 226805 413970 1088522

Coefficients:

Eztimate Std. Error t wvalue Pr(>|t])
(Intercept) -7.463e+405 1.736=e405 -4.298 0.000158 #*=#®
X1 3.247e+400 4.93%e=-01 6§.575 2.42e—g@T vk
X3 5.531e+402 1.422e4+02 3.890 0.000486 #**%k&

Signif. geodes: QT Ae&&RE g QI AaeQLgl v, 0. 05tefr BL1

Eezidual standard error: 703100 on Sl degree=z of freedom
Multiple E-=quared:  0.9485, Adjusted E-=squared:.. 0.9452
F-ztatistic: Z2BL5.6 on 2 and 31 DF, p-value: < 2.Z2e-1&

> #F Uji Fy (Melihat =signifikamsi keseluruhan model)
> anowafa)

Analyai=z of Variance Table

Rezpon=ze: Y

Df Sum S5g Mean 5q F wvalue Br (>E)
X1 1l 2.748%e+14 2.748%e+14  S556.04 « 2.2e-df *&¥
X3 1 7.4797e+l2 T7.4797e4l’ 15.13 0.0004958 #&*%#*

Eezsiduals 31 1.5325e+13 4.9436e+11

Signif.yfodesg.: gl ¥ ars 0L @01 Sweer QTRE "y D Q05 T A, 1
>
» 77 COnfident Interval (Uii Parsial)

> confint.1lm(a, lewel=0.95)

2.5 % 97.5 %
(Intercept) -1.100368Be+06 -3.921873e+05
X1 2.239908e4+00 4.254378e+00

X3 2.63080%e=+02 8.430738e+02

-

r

1
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> #EFFFFF)l AoumsiffEEREE

> FUii Multiko

> library(car)

Loading required package: carData
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> wvif(a)
X1 X3
5.461012 5.461012
>
> #fuji normalitas residual
> resid<-azbs(afresiduals)
> res=ajfEegidual
> k=.test (res, "pnarm” , mean (resj Jgd resyyalternative=g"two . sided™) )

Cne—sample Kolmogorov-Smirnowv test
data: res
D = 0.1872, p-value = 0.3345
altermnative hypothesis: two—-sided
>
> #uji heseroskedastisitas spasial
> librarvy(lmtest)
Loading required package: zZoo
Attaching package: ‘zoo'
The following objects are masked from ‘package:base’:
a=.Date, as.Date.numeric
> bptest (Im(afrezidual s~X14H24X3+X42H5, data=dataku.PP})

gtudentized Breusch-Pagen test

data: Im{atresiduals ~ X1 + X2 + X3 + X4 + X5, data = dataku.FF)
BPF = 17.8%6, df = 5, p-value /= 0.00307%

FHO AUTOQECEELASLE
noalto=dwtest [(a)
noanto

Durbin-Watson test
data: a

DWW = 1.4251, p-value = 0.0351
alternative hypothesis: true autocorrelation is greater than 0
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» a<-Im(formula = Y~ X14X24X3+4X4, data=dataku.PP)
>
> summary(a)

Call:
Im({formala = ¥ ~ X1 4+ X2 4+ X3 4 X4, data = dataku.PP)

Reziduals=:
Min 10 Median 30 Max
-1477131 ~3285493 186011 282804 1745887

Coefficients:
Eztimate 5td. Error t wvalue  -Pr(>|£l)

(Intercept) -5.182e+05 2.302e+05 -2.251 0.032% *
X1 3.035e+400 5.155e-01 5.889 2.1lee-0g **¥
X2 4.067e-02 1.312e-01 0.310 0.7588

X3 3.6493e+02 1.8T7T7e+02 2.173 0.03801n*
X4 4.58%e+01 " 2.101e+01 2.184 0.03%72 =

Signif."eodes: (O *&%f 0. 001 “**F 0.031 **f Q.05 ¢ 0.1 Y f 1

Rezidual’ standard error: 673600 on 29 degree=z of freedom
Multiple, FE-=quared: 0O.89558; Adjusted R-=squared:  0.9497
F-=ztatistic: 156.8 om 4 and 29 DF, p-value: < 2.Z228-16&6

> a<-Im{formula = Y~ X1+X3+X4 6 data—dataku.PP)
>
> summaryia)

Call:
Im({formala = ¥ ~ X1 + X3 + X4, data = dataku.PP)

Rezidual=:
Min 14 Median 30 Max
-14298983 -337403 178578 305854 . 1703580

Coefficients:
Eztdmate S5td. Error,t, value Pri={t|)
(Intercepte} —4.8560e=+05 2.022=4+050 20403 o022 *

X1 3.0585e+00 4.71le-01 8.570 2. 8707 *%%
X3 3.541e+02 1.6815%e=+02 2.187 0.03687 *
X4 4.514e+01 2.055e+01 2.156 0.0358 =

[

Signif. codes: 0 “Y&&=&F .001 “**f Q.01 **f Q.05 " Q0.1 * 7 1
Residual standard error: 663400 on 30 degrees of freedom
Multiple R-sguared: ©0.89557, Adjusted R-sguared: 0.8512
F-=statistic: 215.5 on 3 and 30 DF, p-value: < 2.2e-1&



Lampiran 5. Output Nilai Prediksi dalam OLS

> prediksi<-predict (a)
> prediksi

2796003

-443809.,
17171464
2956850,

T3286.

2067024,
1

1
.28

7
b
13
24
19
6l

25

=]
(a]

31
93

332038.

—-&57513.

1996171.

-379858.

134808.

3633604.

-553404.

673403,

511310.

-243856.

5108214.

36155896,

05

i3

3
32 1200705.
3
88 B855736a8.
15
a2 -47432.
21
44 1727594,
27

g9z 895913.77
33
21 87372

Lampiran 6. Output Analisis GWR

» FMeneari bandwidrth optimal

>

> library (spgwr)

Loading regquired package:
Loading required package:
Io access larger datasets in this package,

package with:

repos='https://nowosad.github.io/deac/",

SE
spData

"install.packages ('spDataLarge’,

fadaptive bandwidth)

371419.

10462576,

-559607.

1442315,

355578.

type="source') )

HOTE: This package does not constitute approval of GHWR

as a method of spatial analvysis;

>
>

b <+ gwEgsel (Y~X1+X2+X3+X4+X5,
coondes=chbind (dataku.PPsx,dataku.PPsiv),
PP, adapt=TRUE,gweight=gwWr.Gauss)

data=dataka.
.381966 CWV

Ldaptive
Ldaptive
Ldaptive
Ldaptive
Adaptive
Adaptive
Ldaptiwve
Adaptiwve
Adaptive
Adaptive
Adaptive
Adaptive
Adaptive
Adaptive
Adaptive

>
>
>

fiw)

08 8 9008 9900080

[ T T e Y T T T - B e Y O e e Y O Y I o

. 618034 CV
236068 CV
4899249
.4385061
4365916
44594633
4426914
44145972
4408613
4411257
4411683
4412939
.441209 CV score: 2.7
4411683 CV score: 2.

#E=timasi Farameter
gwrl <- gwr(Y~X1+X2+X3+X4+X5,
coords=ckbind (dataku.PPsx,dataku.PPEvy),

data=dataku.PPF,

Cv
o
o
o
c
CW
it
o
o
cv

zcore: 2.
zcorg: 2.8
zcore: 3.

T

1
Score:
Score:
Score:

2

2

2
score: 2
score: 2
score: 2.
score: 2
gcore: 2
gcore: 2
score: 2

T5743e+13
07232e+13
25855e+13
T75142e+13
TE2308e+13

. TE32T6e+13
. T6428e+13
. TE2T725e+13

TE248e+l3

. T624T72e+13
. T62425e+13
. T6241Te+l3
. T62438%e+13

62422e+13
TE241Te+l3

See exXample (gwWr)

adapt=b,hatmatrix=TRUE, gweight=gwr.Gauss=)

80
11
33
17
68
23

29
49

13785,

10510343.

-T03501.

in=stall the sphatalarge

88

98
1z
89
1a
28
24

.06

30

.99



> #Membaca Output gwrl

> #nilai R Sguare dan AIC
> gwrl

Call:
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gwr (formula = ¥ ~ X1 + X2 + X3 + X4 + X5, data = dataku.PP, coords = cbind(dataku.PPSx,

datakw.PPSy), gweight = gwr.Gauss, adapt = b, hatmatrix = TRUE)
Kernel function: gwr.Gauss
Adaptive guantile: 0.4411683 (about 14 of 34 data points)
Summary of GWR coefficient estimates at data points:
Min. 1=t Qu. Median 3rd Qu. Max.

X.Intercept. —-4.1587e+05 -3.1665e+05 -2.3120e+05 -6.36662+04 -1.098%=+04

H1 2.8682e400 2.5820e400 3:2130e4+00 3.636324+00 3.2017e+400

X2 =1.5110e-03 3.5198e-02 1.2358e-01 1.844T7e-01" 2.1918e-01

p ] 3.9661le+02 (4.2031e+02 4.6765=+02 5.5%25e=+02 6.1822e+02

M4 7.6156e+00 1.1992e401 1.8072e+01 3.7508e+01 5.4463e+01

X5 -1.1663e+03 -9.6113=402 —7.9801e+02 -5.1435e402 -4.3550e402
Global

¥X.Intercept. —1.3209=+05

X1 3.2743e+00

X2 8.4300e-02

X3 4.1647e+02

X4 3.6144e+01

X5 =7.4984e+02

Number of data points: 34

Effective number of parameters (residual: ZtraceS5 — traceS5'5): 10.7310%

Effective degrees of freedom (residuwal: Ztrace5 - trace3'5): 23.26831

Sigma (residual: ZtraceS5 - traceS5'5): 594751.3

Effective number of parameters [model: traceS): 8.916103
Effective degrees of freedom (model: traceS): 25.0538
Sigma (model: traceS5): 572830.3

Sigma (ML): 452021.4

ATICc (GWE p. 61, eq 2.33:; p. 96, =2g. 4.21): 1016.925

AIC (GWR p. 96, =g. 4.22): 596.6308

Re=idual sum of =guares: 8.2308593e+12

fuasi-glcbal R2: 0.8972350%9



> gWwrlE3DEE" (Intercept)™

[1] -4654l1.66 -415873.50 -30412.

[T] —-227161.01 -120498.33 -10888.
[13] -129866.06 -3768B21.77 -289209.
[18] -60517.1%9 -235245.39 -256423.
[25] —-27507.82 —-361783.87 -380631.
[31] -23463.44 -25700.36 -3564%8.
> gwrli3DFEX1

[1] 3.016680 3.416326 2.868247 3.

[9] 2.868452 3.055817 3.115054 3.
[17] 3.328674 2.8977042 2.546309 3.
[25] 2.819689 3.649400 3.742115 3.
[33] 2.963321 3.154304
> gwrliSDFsX2

[11] 0.1221665484 0.1222379714

[6] -0.0006913643 0.02677278265
[11] 0.1%964468229 0.1672809861
[1&6] 0.0706314402 0.0721660207
[21] 0.0118975945 0.0925160244
[26] 0.0348115766 0.0180654T782 -
[31] 0.1583679620 0.1955267688
> gwrlESDFEX3

[1] 3895.8383 560.0063 55&.9724 5§

[9] 458.5301 586.2766 618.2245 59
[17] 465.7775 454.3500 542.4256 389
[25] 422.5208 467.1552 452.1003 41
[33] 407.86301 600.3408
> gwrlSsSDFSX4

[1] S2.184588 7.9123326,37.885714

[B] 26.217288 52.279774 23.5829530
[15] 15.134841 17.435631 24.547815
[22] -9.T7&D207 8.325157 22.0489501
[29] §9.016563 15.508686 54.462627
> gwrlSSDEEXKS

[1] -872.7189% -656.0979% -11&6.2

[T] —544.20321 -1125.0511 -1037.8
[13] —£94 5124 -g§37.4887 -T777.%8
[18] -1123.5782 -504.2%922 -488.9

a2
a8
30
2a
03
25

-113235.
-175952.
—272704.
-354589.
—-325730.
—Z282230.

T8
9z
a7
53
64
14

006548
228427
689188

Z.
3.
EE
786392 3.

916733
049639
TOT7TT740
801684

-16471.
-267338.
-208258.
—-391447.
—-350300.

50
48
T3
64
42

3.744839
3.385678
3.5027892
3.695182

279427,
-344303.

-T311Z2.
-220383.
-263447.
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g9
a7
48
71
51

3.597186
3.197650
3.699144
Z2.8920851

Z.996359
3.39%6061
3.547363

Z2.810104

2191819635
2163238853
.1511851185
+1249203653
0424881128
0.0015109675

[T R T e

0.136428
3.
LN
6.
EE

9534
2502
6103
5742

39
42

29.
1
C i
24,
45.

BTEEQD
94564
81580
25542
T5548

S48
320
278
725

468.
S66.

—-10898.
—-1042.
—-647.
—-5346.

[ T T T e Y e

824

1059
4270
3580
3500

9.
=

3
1
1
3
4

S
11.
36.

9.
54.

1
5
3
]
0

1356
2302
6296
6906

2072344770
.1840384750
. 0955584458
2080057224
.0369578013
.0051952825

8

1846155088

405.4516
553.5415
518.1586
410.5661

02364
26555
T3317
062389
48011

13.
23,
1T.

A.
ik

2
9
7
6
6

-1066.
-959.
-636.
-484.

3409
2656
2708
2078

Do oD ooo

.1893555508
2019815930
1320802021
.0073966520
.1534819381
.0094427681

408.2176
574 .9646
463 .3244
422.9696

88496
963970
22884
13630
00830

T E
—-819
-273
—-36%

592
494
413
4391

L0030
L4274
. 7856
.45946

. 412115
. 245380
. 471112
1218387

L9661
.9774
. 4539
4784



> #0ii Eecocokan Model
> BFCOZ.gwr.test (gwrl

Erun=sdon, Fotheringham & Charlton (2002, pp.

data: gwrl

F=1.4837, dfl = 28.000, df2 = 23.269,

alternative hypothesis: greater

sample estimates:

55 QLS residuals 55 GWR residuals
1.221237e+13 B.230893e+12

>

> #Uji Pemgaruh Geografis terhadap seti

> LMZ.F3GWR. test (gwrl)

Leung et al. (2000) F(3) test

F =statistic Humerator d.f.

(Intercept) 1.0235 8.2725
X1 2.9286 9.540&
X2 3.5336 L3 5EEE
X3 1.2802 T.9585
x4 EY S50 8.2406
x5 1. 5703 9.2130

Signif.pcodes: O *<#*f 0.001 r~*F 0.01

s

p—value = 0

ap prediktor

L1676

Denominator d.E.

2a.
Z@.
2a.
26,
2a.
2a.

wRr D.05 M.

r

205
205
205
205
205
205

0.1

L R e B e B e R e

91-2) ANOVL

Br (>)

444615
014151
002728
. 336794
001331
174933

1
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