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library(stats) # —f{LEE € 7L
library(mgcv) # —fftingkE s
library(nime) # v )L F L ~NJLE 5 )L
library(spdep) # 22/ 5 — & Ok
library(spgwr) # H¥R) T [ € 7
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Iph <- read.table("Iph.csv",
sep=",", header=T)

summary(Iph)

# ZEIBE AT R D 1K

coords <- as.matrix(
cbind(Iph$Easting, Iph$Northing))

nb <- tri2nb(coords) meumgwxmé i
# 22 E AT AT A OFEK L_oor-1a0
nb.w <- nb2listw(nb, style="W") E;i:::ﬁ
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Iph.Im <- Im(LPH"POPD+EMP3D,

data=Iph)
summary(lph.Im)
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Iph.glm <- gim(LPH"POPD+EMP3D

+offset(log(S)), data=Iph)
summary(lph.gim)
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Iph.gam1 <- gam(LPH"POPD+EMP3D
+s(Easting, Northing), data=Iph)
summary(lph.gam1)

KA, AEPERREIC K B P LB & vl b
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Iph.gam2 <- gam(LPH"POPD+EMP3D
+offset(log(S))+s(Easting, Northing),
data=Iph)

summary(lph.gam2)
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#HENR HE, T A LR U
Iph.Ime1 <- Ime(LPH"POPD+EMP3D,
random="1|AREA, data=Iph)
summary(lph.Ime1)
random.effects(lph.Ime1)

fdx 2FEEshf, Va5 v & sz iy
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#EEDR DU, 7 v 2 L300
Iph.Ime2 <- Ime(LPH™1,
random="0+POPD+EMP3D|AREA,
data=Iph) summary(lph.Ime2)
random.effects(lph.Ime2)
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#/3N Y FiROFE

Iph.bw <- gwr.sel(LPH"POPD+EMP3D,
data=Iph, coords=coords)

# MR I N E 7L O HEE

Iph.gwr <- gwr(LPH"POPD+EMP3D,
data=Iph, coords=coords,
bandwidth=Iph.bw, hatmatrix=TRUE)
summary(Iph.gwr$SDF)
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local R°2
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* 1 REERETIVIph.ImOEERER

> summary(lph.Lm)

Call:
m(formula = LPH ~ POPD + EMP3D, data = lph)
Residuals:

Min 10  Median 3Q Max

-85.1101 -1.8732 -0.58@8 1.2385 ©7.06@2

Coefficients:
Estimate Std. Error t value Pr{>Itl)

(Intercept) 2.55112 @.56647  4.584 9.@5e-06 ***
POPD 1.68162 @.10611 15.848 < Ze-16 ***
EMP3D 2.24666 0.07841 28.654 < Ze-16 ***

Signif. codes: @ “***' 0.GA1 “**' 9.81 ‘*' @.05 *.* 0.1 ° ' 1

Residual stendard error: 8.188 on 359 degrees of freedom
Multiple R-squared: ©.8289,Adjusted R-squared: @.8279
F-stotistic: 869.6 on 2 and 359 DF, p-value: < 2,2e-16

* 2 —RRALBREZERES )Liph.ge mDHEERER

> summary(lph.glm)

Call:
glm(formula = LPH ~ POPD + EMP3D + offset(log(5)), data = Lph)

Deviance Residuals:
Min 10 Median 3Q Max
-84.9925 -Z.1061 -@.7@26 1.4599 67.4237

Coefficients:

Estimate 5td. Error t value Pr(>Itl)
(Intercept) -1.29070 9.569@9 -2.268 ©.0239 *
POPD 1.75745 0.10660 16.487 <2e-16 ***
EMP3D 2.25733 B.07877 28.658 <Ze-16 ***

Signif. codes: @ ‘***' 9.9l ‘**' 9.81 *** 9.05 ‘." 8.1 * ' 1

(Dispersion parameter for gaussion family taken to be 67.66322)
Null deviance: 144897 on 361 degrees of freedom

Residual deviance: 24291 on 359 degrees of freedom

AIC: 2558.8

Number of Fisher Scoring iterations: 2

* 3 —MRIEIEET )Viph.gam 1 DIEERER

> summary(lph.gaml)

Family: goussian
Link function: identity

Formula:
LPH ~ POPD + EMP3D + s{Easting, Northing)

Parametric coefficients:

Estimate Std. Error t value Pr(=1tl)
(Intercept) 8.568@5 1.88229 8.548 4.55e-16 ***
POPD 8.21133 9.23183 @©.912 @.383
EMP3D 2.81558 @.98435 23.897 < Ze-16 ***

Signif. codes: @ “***' 9.@@1 ‘**’ @.81 “** 9.05 ‘.' 0.1 * 1
Approximate significance of smooth terms:

edf Ref.df F p-value
s(Easting,Northing) 25.27 25.27 2.433 ©.000129 ***
Signif. codes: @ “***' 2.@@1 ‘**' @.@1 “*’ @.85 ‘.’ 8.1 * ' 1

R-5q.(adj) = ©.849 Deviance explained = 86%
GCV score = 63.8 Scale est. = 58.818 n = 362




* 4 —RAEIEET ILiph.gam2DHEERER

> summary(lph.gam2)

Family: goussian
Link function: identity

Formula:
LPH ~ POPD + EMP3D + offset(log(S)) + s(Easting, Northing)

Parametric coefficients:
Estimate Std. Error t value Pr(>Itl)
(Intercept) 4.93844 1.00134 4,932 1.29e-06 ***

POPD 0.23006 ©.23165 0.993 @.321
EMP3D 2.02899 ©0.08417 24.185 < Ze-1b ***

Signif. codes: @ ‘***’ £.0@1 ‘*** @.81 ‘** 8.05 ‘.' 0.1 * 1

Approximate significance of smooth terms:
edf Ref.df F p-value
s(Easting,Northing) 25.39 25.39 2,682 3.4Qe-05 ***

Signif. codes: @ ***+' @.001 ‘*+' @.81 ‘** @.05 *.' 0.1 * " 1

R-sq.(adj) = ©.85 Deviance explained = 86.6%
GCV score = 63.383 Scale est. = 58.412 n = 362

72U=J7 M LEST-4RT - v1=VT

*6 TILFUNILETIVIph.me2DHEERER

*5 VILFUANILETIVIph.ime 1 DHEEFER

> summary(lph.lmel)
Linear mixed-effects model fit by REML
Data: 1lph
AIC BIC loglik
2555.529 2574.945 -1272.764

Random effects:

Formula: ~1 | AREA
(Intercept) Residual

StdDev: 3.409894 7.910893

Fixed effects: LPH ~ POPD + EMP3D
Volue Std.Error DF  t-value p-value
(Intercept) 4.600159 1.3422102 348 3.427301 7e-04

POPD 1.311962 @.1483348 348 8.844599  0@e+00
EMP3D 2.121863 ©.@B35879 348 25.3B4815 Qe+l
Correlation:

{Intr) POPD
POPD -@.543

EMP3D -9.121 -@.963

Standardized Within-Group Residuals:
Min Q1 Med Q3 Max
-19.54721777 -0.20096086 -0.9555429Z 0.12546537  8.45644210

Number of Observations: 362
Number of Groups: 12
> random.effects(lph.lmel)

(Intercept)
Chiba -2.2258620
Chiba-shi -1.8056714
Gunmg -2,7770121
Ibaraki -2.4147557
Kanagawa 1.3627766
Kawasaki-shi  @.5765241
Saitoma -9.4814151
Saitoma-shi  -@.4998201
Tochigi -1.8470578
Tokyo-ku 7. 8808244

Tokyo-tama 2.7414956
Yokohama-shi -1.3180265

> summary(lph.lmeZ)
Linear mixed-effects model fit by REML
Data: lph
AIC BIC logLik
2578.708 2598.152 -1284.354

Random effects:

Formula: ~@ + POPD + EMP3D | AREA

Structure: General positive-definite, Log-Cholesky parametrization
StdDev  Corr

POPD 1.496278 POPD

EMP3D 1.632696 9.902

Residual 7.93@789

Fixed effects: LPH ~ 1
Value Std.Error DF +t-value p-value
(Intercept) 3.6@4157 @.6368386 350 5.659451 [}

Standardized Within-Group Residuals:
Min Q Med Q3 Max
-11.80181162 -0.26932644 -@.@6655365 ©.14637830 B.24555583

Number of Observations: 362
Number of Groups: 12
> random.effects(lph.1lme2)

FOPD EMP3D
Chiba 1.5@629023 1.68993752
Chiba-shi 1.24286915 1.3@469165
Gunma ©.02780028 @.23569207
Ibaraki 0.30044531 ©.32388387

Kanagawa 1.79@56653 1.85603403
Kawasaki-shi 1.4934521@ 1.64865941

Saitama 1.57533853 1.62873914
Saitama-shi  1.32561339 1.35610567
Tochigi @.26048324 ©.27283806

Tokyo-ku 1.76228965 2.25145795
Tokyo-tama  1.9596@167 2.86845325
Yokohama-shi 1.52344912 ©.78246809

* 7 MIERINEEIRE SV OHERER

> summary(lph.gwr$50F)
Object of class SpatialPointsDataFrome
Coordinates:
min max
coord.x -120012.6 85196.34
coord.y -114891.4 115714.52
Is projected: NA
projdstring : [MA]
Nusber of points: 362
Data ottributes:
sum.w (Intarcept) POPD

Min. :14.85 Min. :1.114 i
1st Qu.: 71.48  1st Qu.:2.265 1st Qu.:1.556
Medion :114.71  Median :3.118 Medion :1.618
Mzon  :109.29  Mean  :3.158 Mean :1.613
3rd Qu.:150.33  3rd Qu.:4.006 3rd Qu.:1.654
Mox,  :170.85 Max. :5.659 Mox. 11,041
(Intercept)_se POPD_se EMPAD_se
Min. tB.7196  Min. 18,1163 Min. :8.07789
1st Qu.:@.7585 1st Qu.:0.1186 1st Qu.:0.07817
Medion :@.8049  Median :8.1241  Median :8.07371

E Mean 1588  Mean 8.08415
3rd Qu.:8.1393  3rd Qu.:0.07992

Max. .

Max,  :1.3487
pred.se
Min. @ 1.353 Min. :0.5168 Min.

1st Qu.: 3.742  Ist Qu.:0.6535  1st Qu.:d.
Medion @ 6.249  Medion :9.7391  Medion

Median

Mean @ 13.241 Mean :0.8492 Mean Mean
3rd Qu.: 18.461 3rd Qu.:8.9431 3rd Qu 3rd Qu.
Mox.  :164.160 Max. :5.1645 Max. Max.

POPD_se_EOF EMP3D_se_EDF pred. se_EDF
Min 8.1167  Min :8.07817 Min. 8 5137
1st Qu.:B.1199 1st Qu.:B.07845 1st Qu.:B.6558
Medion :8.1245  Medign :9.07893 Medion :8.7418
Mean 8.1514  Mean  :0.0B446 Meon  :0.8523
3rd Qu 1398 3rd Qu.:@.08821 3rd Qu.:@8.9526
Max. :1.3455  Max. :8.37976  Max. :5.1832
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