000 (scatter plot)
Jd o= i
0DO0O0O00 ooo0oo0o00 e ,z@,_www .
RODOODOOOOOO ~ P E i
(4) 0000 () L. " raoan
' 0oo ’
AHHQQHVQAQMJQMVQ . uﬁ&qim\\:v
1ec20021031 0000 shimo®@is.titech.ac.jp i 2 3

> ### 000 gobooboboboobooobooon
"E09504" y

> X2000$jitem[ax]

8.70 9.20 12.00 8.40 10.80 13.50 13.10 13.80 15.8 8.10 8.30
1.47 1.47 1.44 1.48 1.53 1.28 1.31 1.38 1.3 1.45 1.62

Shimane Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi Fukuoka S

M

> mymeanl
> ax <-
function(x) sum(x)/length(x)

> mymean1 (x)

E09504 X 6.80 9.50 11.80 8.60 8.60 9.90 8.70 6.80 10.90 7
"oooooooooooooooog y 1.65 1.51 1.41 1.47 1.45 1.53 1.45 1.45 1.36 1 [1] 9.540426
> x <= X2000$x[,ax] Nagasaki Kumamoto Ooita Miyazaki Kagoshima Okinawa > mymeant (y)
> ay <- "A05203" x 6.70 7.50 7.90 6.70 6.60  8.80 [1] 1.472979
> X2000$jiten[ay] ¥ 1.57 1.56 1.51 1.62 1.58  1.82 > myvart
A05203 s# 00000000 function(x,y=x) sum((x-mymeanl(x))*(y-mymeani(y)))/(length(x)-1)
"o ooooooo > plot(x,y) > sqrt(myvari(x))
>y <- X2000$x[,ay] s e 000000000 [1] 3.438950
> rbind(x,y) > myplot(x,y) > sqrt(myvari(y))
Hokkaido Aomori Iwate Miyagi Akita Yamagata Fukushima Ibaraki Tochigi Gumm [1] 0.1331380
x 7.70 5.50 6.10 9.60 5.60 6.30 6.50 9.30 8.20 8.1 > myvari(x,y)/sqrt(myvari(x)*myvari(y))
y 1.23 1.47 1.56 1.39 1.45 1.62 1.65 1.47 1.48 1.5 [1] -0.7296628
Saitama Chiba Tokyo Kanagawa Niigata Toyama Ishikawa Fukui Yamanashi Nagan > mycorl
x 14.2 15.9 21.20 19.50 6.20 8.80 9.30 8.3 9.10 8.1 function(x,y) myvari(x,y)/sqrt(myvari(x)*myvari(y))
y 1.3 1.3 1.07 1.28 1.51 1.45 1.45 1.6 1.51 1.5 > mycori(x,y)
Gifu Shizuoka Aichi Mie Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori [1] -0.7296628 .
000000 (simple regression model) 00000 (least squares method) oooo
> bl <- myvari(x,y)/myvarl(x,x)
> b0 <- mymeani(y) - bl * mymeani(x)
yi=Bo+bizite 1=1,2,....,n 00 &=y — (Bo+ P1zs) > coef <- c(b0,b1)
n n > coef
y1 = Bo + f1z1 + €1 oooooo S= 3. = 2 {vi— (Bo + Brz:)}? [1] 1.74248324 -0.02824869
i=1 i=1 ># 00000000000
v2 = ot et e = 003 + 2401081 + A1163 > plot(x,y)
: > abline(b0,bl)
0oooooooo O ooooo > ## 00
Yyn = Bo + Brzn + en ol >pred <- b0 + bl x x # 0000000000000 DODOOOOOODDOOOO
W”WMHT @”WM@T g000000bo0000oo0000000o0o0oooo0ooOoobooooOobooo0o0oo
y, Oo0oO0O,0000,0000 ooo
z; 0000,0000,0000 Spr =Y (2i —3)%,  Suy =3 (zi—3)(y; — ) > rbind(pred,y)
€ oo g Hokkaido  Aomori Iwate Miyagi Akita Yamagata Fukushima Ibarak:
WO — @‘@H&q m“_. — =Ty pred 1.524968 1.587115 1.570166 1.471296 1.584291 1.564516 1.558867 1.47977(
B, OOO0OO0O,00000 Sz y  1.230000 1.470000 1.560000 1.390000 1.450000 1.620000 1.650000 1.47000
— —~ —~ Tochigi Gumma Saitama Chiba Tokyo Kanagawa Niigata  Toyama
Yi = QO |_IQ“_.Hs pred 1.510844 1.513669 1.341352 1.293329 1.143611 1.191634 1.567341 W.ﬁwmmwm




y  1.480000

1.510000 1.300000 1.300000 1.070000 1.280000 1.510000 1.450000

goog

gooooboo

Ishikawa Fukui Yamanashi  Nagano Gifu Shizuoka Aichi Mig 98 n
pred 1.479770 1.508019 1.485420 1.513669 1.496720 1.482595 1.403499 1.505194 —=-25 (y;—Bo—P1z;) =0
y 1.450000 1.600000 1.510000 1.590000 1.470000 1.470000 1.440000 1.48000 @QO =1
Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori Shimane a8 - 5 U -0
pred 1.437397 1.361126 1.372425 1.352651 1.296154 1.513669 1.508019 1.550392 - 0B T S.NUHQ\& ~ ~Prag)ay =
y 1.530000 1.280000 1.310000 1.380000 1.300000 1.450000 1.620000 1.650000
Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi Fuku n _ + E U
pred 1.474121 1.409149 1.499545 1.499545 1.462821 1.496720 1.550392 1.434! &Mwumk = nbo H&me Ti
y 1.510000 1.410000 1.470000 1.450000 1.530000 1.450000 1.450000 1.360 n n
Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima Okinawa ! i i . . i i i | MU TY; = 3:@0 —+ EH MU HNN
pred 1.533443 1.553217 1.530618 1.519319 1.553217 1.556042 1.493895 s © . ® 1 L 1 e i=1 i=1
y 1.670000 1.570000 1.560000 1.510000 1.620000 1.580000 1.820000 (z;y))0D0OO (g;,y,)00D00O )
Y Yi —_ | MuHm Bo
># 0000000000 y =B+ Bz =y X xiy; n Tz7| (61
> plot(pred,y) = Pu -t
> abline(0,1) Bo = 1.74, B = —0.028 Bo| _ |n Ty Yy
B1 n Ya? > Ty 8
oooooo 000 (centering)
T Y1 €1 T @ =T, Y Y~y
r=|t|, y=|t|, €=t [
Tn Yn n “ 1 yi = Bz + €
y=Poln+prxz+e€ 1 | y=p1x+e€
=XB+e ! '
2 / 2 /
\ . Ser =Y xf =x'x = ||x||°, Syy=>zy =y
Bo f
X =[lna], B=|4 i 5 _ Swy _ @y
1 | A p1= a2
<3 "“ i Szx [l
— 2 _ 2 P
S = llel® = Ily - XA — % oy
yOzOO0OO0 g=|—HK|x

§=Xp

Qs>

[J]|2

11

> n <- length(y)
>n
[1]1 47
> i <- rep(1,n)
> i
[1J 111111111111
[39] 111111111
> i %*% x/ n
[,1]
[1,] 9.540426
>iY*hy/n
[,1]
[1,] 1.472979
>x <-x-ix* (i %% x/ n)
>y<-y-ix*x {1 %%y / n)
> mymeani (x)
[1] -1.530690e-15
> mymean1 (y)

1111111111111 11111111111

[1] -1.842498e-16

> (x W% y)/(x Yxh x) # =Dbl
[,11

[1,] -0.02824869

> plot(x,y)

> abline(0, (x %*% y)/(x %*% x) )

o

oooo

13



000000 (multiple regression model)

go

gg

Y = Bo + Brxi1 + Bowio + -+ + Bprip + i=1,...,n lel? = ly — X8| (y—XB)'(y—XpB)
5 oooooooo =y'y-28X'y+ /(X' X)3
Y= i TR _ | g | B=(X'X)"X"y aiulalciakulululis
- LA ) k — £ ) - Bl -
m ~ ~ M
un ik o By y=Xp ‘QFM_ = _2X'y+2X'XB=0
OOo0o0O00o0ooon
Yy = Poln+ B1x1 + -+ Bpxp + € H = X(X'X)" X’ 000000000 (normal equation)
X'X8=Xx'
Ly .o 2y 1n,z1,...,2,0000000y000 Y
X =[ln,xy,...,xp| = |1 ¢ o - oooooo
1 21 ... Tpp y=4Hy @ _ AN\NV\HN\E
_ 00 X/’X00000000000
y=XpB+e€
g=XXxty
14 15 16
ooo2 A0410302 -2.727500e-02 7.438516e-03 -3.6667262 6.850351e-04 Hokkaido  Aomori Ivate Miyagi Akita Yamagata Fukushima Ibaraki

>## JO0O0000

€01301 1.228960e-05 4.635665e-05 0.2651098 7.922217e-01 1.385854 1.518977 1.538630 1.414345 1.515823 1.524002 1.619096 1.467897
> ax <- c("E09504","A0410302","C01301", "B02101") ; x <- X2000$x[,ax] B02101 2.012511e-02 5.098161e-03 3.9475245 2.951848e-04 y 1.230000 1.470000 1.560000 1.390000 1.450000 1.620000 1.650000 1.470000
> ay <- "A05203"; y <- X2000$x[,ay] Tochigi Gumma Saitama Chiba Tokyo Kanagawa Niigata Toyama
> X2000$jiten[c(ax,ay)] > f$fsummary 1.514316 1.531548 1.323061 1.300365 1.140643 1.219962 1.525388 1.464334
E09504 40410302 Mean Sum Sq R Squared F-value Df 1 Df 2 Pr (>F) y 1.480000 1.510000 1.300000 1.300000 1.070000 1.280000 1.510000 1.450000
‘booooooooboooooooo v 0 M M M moz2pe0240000 ¢ Y 0.07061925 0.7431179 30.37478 4 42 6.678249e-12 Ishikawa  Fukui Yamanashi Nagano Gifu Shizuoka  Aichi Mie
€01301 B02101 > x1 <- cbind(rep(1,length(y)),x) 1.433561 1.461327 1.427325 1.438374 1.453923 1.535835 1.418394 1.527675
"0oooooooooog v "0m mmm " > coef <- solve(t(x1) %% x1) %% (t(x1) %% y) y 1.450000 1.600000 1.510000 1.590000 1.470000 1.470000 1.440000 1.480000
A05203 > coef Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori Shimane
‘oooooooo" 1.409378 1.280022 1.381912 1.368422 1.228403 1.554402 1.538035 1.559977
> £ <- mylsfit(x,y) [,1] y 1.530000 1.280000 1.310000 1.380000 1.300000 1.450000 1.620000 1.650000
> f$tsummary 3.636118e+00 Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi Fukuoka
L. =Y E09504  -1.655659e-02 1.499213 1.436992 1.52368 1.523004 1.552604 1.531791 1.567354 1.415729
40410302 -2.727500e-02 y 1.510000 1.410000  1.47000 1.450000 1.530000 1.450000 1.450000 1.360000
C01301 1.228960e-05 Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima Okinawa
Estimate Std.Err  t-value Pr>ltl) B02101  2.012511e-02 1.560404 1.546608 1.558161 1.519602 1.631219 1.574310 1.768123
Intercept 3.636118e+00 6.108140e-01 5.9529052 4.642519e-07 > pred <- x1 %*% coef y 1.670000 1.570000 1.560000 1.510000 1.620000 1.580000 1.820000
E09504  -1.655659e¢-02 6.570354e-03 -2.5198932 1.562857e-02 . > t(cbind(pred,y)) > myplot (pred,y)
> abline(0,1) gooo €01301 0.1804065  0.03580613 5.0384246 8.093436e-06
> plot(pred,y)
PR >## D00000000000000000 > £$tsummary
> ## D00 Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F)
_ . > ax <- "C01301"; ay <- "C04602" C04602  90.60172 0.3606658 25.38572 1 45 8.093436e-06
2 £ > X2000$jitem[c(ax,ay)] nyplot (x,y)
sy "0000000000 DoS.m..S 2bline ()
N e # 0000000000000
5 €04602

okyo °

"00O0OO0OO0OO0Ooooogoooog
> x <- X2000$x[,ax,drop=F]

> y <- X2000$x[,ay,drop=F]

> f <- mylsfit(x,y)

> f$tsummary

., = C04602

Estimate Std.Err  t-value Pr(>ltl)
Intercept 26.9369511 102.88756993 0.2618096 7.946630e-01

18

<- y - mean(y)

>

>

>

> x <- x - mean(x)
>

> x <- cbind(x,nihonregion)
>

MoK <

C01301 tohoku kanto shinetsu tokai kinki chugoku shikoku kyusl

Hokkaido -118.659574 1 0 0 0 0 0 0
Aomori -360.659574 1 0 0 0 0 0 ]
Iwate -230.659574 1 0 0 0 0 0 0
Miyagi -73.659574 1 0 0 0 0 0 0
Akita -275.659574 1 0 0 0 0 0 0
Yamagata -220.659574 1 0 0 0 0 0 0



Fukushima -112.659574 1 0 0 0 0 0 0 Kyoto 165.340426 0 0 0 0 1 0 0 Miyazaki -513.659574 0 0 0 0 0 0
Ibaraki 197.340426 0 1 0 0 0 0 0 Osaka 509.340426 0 0 0 0 1 0 0 Kagoshima -538.659574 0 0 0 0 0 0
Tochigi 331.340426 0 1 0 0 0 0 0 Hyogo 238.340426 0 0 0 0 1 0 0 Okinawa -666.659574 0 0 0 0 0 0
Gumma 172.340426 0 1 0 0 0 0 0 Nara -22.659574 0 0 0 0 1 0 0 > f <- mylsfit(x,y,intercept=F) # 0000000000000
Saitama 430.340426 0 1 0 0 0 0 0 Wakayama -413.659574 0 0 0 0 1 0 0 > f$tsummary
Chiba 393.340426 0 1 0 0 0 0 0 Tottori  -245.659574 0 0 0 0 0 1 0 , , = C04602
Tokyo 1380.340426 0 1 0 0 0 0 0 Shimane -364.659574 0 0 0 0 0 1 0
Kanagawa  476.340426 0 1 0 0 0 0 0 Okayama -85.659574 0 0 0 0 0 1 0
Niigata 91.340426 0 0 1 0 0 0 0 Hiroshima 169.340426 0 0 0 0 0 1 0 Estimate Std.Err t-value Pr(>ltl)
Toyama 132.340426 0 0 1 Y 0 0 0 Yamaguchi 5.340426 0 0 0 0 0 1 0 €01301 0.1320462 0.03475661 3.7991678 5.099313e-04
Ishikawa  146.340426 0 0 1 0 0 Y 0 Tokushima -133.659574 0 0 0 0 0 0 1 tohoku  -98.8497878 22.79470611 -4.3365239 1.027886e-04
Fukui 54.340426 0 0 1 0 0 0 Y Kagawa 31.340426 0 0 0 0 0 0 1 kanto -25.7297094 25.16274109 -1.0225321 3.129950e-01
Yamanashi ~ 35.340426 0 1 0 0 0 0 0 Ehime -393.659574 0 0 0 0 0 0 1 shinetsu 58.3071977 25.97661830 2.2446031 3.069535e-02
Nagano 119.340426 0 0 1 Y 0 Y Y Kochi -492.659574 0 0 0 0 0 0 1 tokai 50.2255783 30.22020273 1.6619868 1.047444e-01
Gifu 81.340426 0 0 0 1 0 0 0 Fukuoka -146.659574 0 0 0 0 0 0 0 kinki 71.3354400 24.03080205 2.9685002 5.157827e-03
Shizuoka  223.340426 0 0 0 1 0 Y Y Saga -260.659574 0 0 0 0 0 0 0 chugoku  23.1530379 25.95441651 0.8920654 3.779721e-01
Aichi 748.340426 0 0 0 1 0 0 0 Nagasaki -423.659574 0 0 0 0 0 0 0 shikoku 131.8024396 29.99034941 4.3948284 8.608699e-05
Mie 24.340426 0 0 0 1 0 0 0 Kumamoto -297.659574 0 0 0 0 0 0 0 kyushu  -83.2049623 24.21735814 -3.4357572 1.444296e-03
Shiga 421.340426 0 0 0 0 1 0 0 Ooita -185.659574 0 0 0 0 0 0 0
> f$fsummary Estimate Std.Err  t-value Pr(>ltl)
Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F) >### (D00D00000000000O0 00O Intercept 26.9369511 102.88756993 0.2618096 7.946630e-01
€04602 57.4674 0.7827953 15.21668 9 38 4.247037e-10 >#r 000 €01301 0.1804065  0.03580613 5.0384246 8.093436e-06
> my <- mean(X2000$x[,ay]) ) > ax <- "C01301"; ay <- "C04602"
> myplot (f$pred+my, y+my,xlab="yosoku",ylab="chochiku") ..
> abline(0,1) > X2000$jitem[c(ax,ay)] > f$fsummary
C01301 Mean Sum Sq R Squared F-value Df 1 Df 2 Pr (>F)
"0ooooooooog €04602 90.60172 0.3606658 25.38572 1 45 8.093436e-06
2 i e 04602 > myplot (x,y)
"0 00000 O0ooDoooooooo > abline(f)
& Eﬁaé,ﬂWH & Woona Toushs > X2000$junit [c(ax,ay)] ># 00000
R E&meg Achi R C01301 C04602 > nihonregion[,"shikoku"]
37 éggmoés - P <¥Mwﬁw§%x. "(0 O :thousand yen)" "(O O :10 thousand yen)" Hokkaido Aomori Iwate Miyagi Akita Yamagata Fukushima  Ibar
8 | A Bhagava ] N A > x <- X2000$x[,ax,drop=F] 0 0 0 0 0 0 0
- Silbna ° Shitna > y <- X2000$x[,ay,drop=F] Tochigi Gumma  Saitama Chiba Tokyo Kanagawa Niigata Toy:
N g AT N > f <- mylsfit(x,y) 0 0 0 0 0 0 0
N xdwﬁﬁﬂgsé_ N hamad > m@ﬁmﬁBENN% Ishikawa Fukui Yamanashi Nagano Gifu Shizuoka Aichi 1
2 o , , = C04602 0 0 0 0 0 0 0
e . . . e . . . . . . Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori  Shim:
2500 w000 w500 om0 @0 @0 sme e o e o
cotsor oo 0 0 0 0 0 0 0
Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi  Fuku C01301 2456 2357 2703 2589 2426 2552 2664 2336 2311 > abline(0,1)
0 0 0 1 1 1 1 shikoku 1 1 0 0 0 0 0 0 0
Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima  Okinawa Okinawa o
0 0 0 0 0 0 0 €01301 2183 & &
> x <- cbind(X2000$x[,ax,drop=F] ,nihonregion[,"shikoku",drop=F]) shikoku 0 ) - )
> t(x) > f <- E%Hmmwwa.wv & s;z%@;%ﬁﬂy R Wekaama
Hokkaido Aomori Iwate Miyagi Akita Yamagata Fukushima Ibaraki Tochig > f$tsummary . Emwﬁmﬁ O nini .
01301 2731 2489 2619 2776 2574 2629 2737 3047  318] , , = C04602 7| oo - 2% -
shikoku 0 0 0 0 0 0 0 0 L R g i, Toon Ao Wi
Gumma Saitama Chiba Tokyo Kanagawa Niigata Toyama Ishikawa Fukui 7 Siltna 7 Silfna
€01301 3022 3280 3243 4230 3326 2041 2982 2996 2904 Estimate Std.Err t-value Pr(>ltl) & & s
shikoku 0 0 0 0 0 0 0 0 0 Intercept -59.1667194 92.49159483 -0.6396983 5.256857e-01 e ez
Yamanashi Nagano Gifu Shizuoka Aichi Mie Shiga Kyoto Osaka Hyogo Naj C01301 0.2057250 0.03192249 6.4445142 7.486358e-08 2| g4
€01301 2885 2969 2931 3073 3598 2874 3271 3015 3359 3088 28 shikoku 163.9675326 42.22411062 3.8832679 3.422263e-04 e ; , : e : : : ;
o 000 %00 a0 S 50 50 70 oo
shikoku 0 0 0 0 0 0 0 0 0 0 conzon Josolu
Wakayama Tottori Shimane Okayama Hiroshima Yamaguchi Tokushima Kagaw > f$fsummary
€01301 2436 2604 2485 2764 3019 2855 2716 288 Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F)
shikoku 0 0 0 0 0 0 1 €04602 79.0721 0.5238522 24.20414 2 44 8.1343e-08

Ehime Kochi Fukuoka Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima

> myplot(f$pred,y,xlab="yosoku",ylab="chochiku")




gooo Y Hokkaido Aomori Iwate Miyagi Akita Yamagata Fukushima Ibaraki Tochigi Gun
># 00000 Intercept 33.17502116 x 145 119 110 73 112 97 69 10 13
> psinit("20021020k04spl.eps",pty="s") X -0.01808129 x"2 21025 14161 12100 5329 12544 9409 4761 100 169
> ax <- "B02304"; ay <- "B02102" > fi$tsummary Saitama Chiba Tokyo Kanagawa Niigata Toyama Ishikawa Fukui Yamanashi Nag:
> X2000$jitem[c(ax,ay)] L, =Y x 9 4 7 7 74 50 50 48 13
B02304 x"2 81 16 49 49 5476 2500 2500 2304 169 5
"0 0 omoo mo Gifu Shizuoka Aichi Mie Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori
B02102 Estimate Std.Err  t-value Pr>ltl) x 25 5 18 20 39 37 14 22 25 13 43
"0 M M mobooooooooooooo Intercept 33.17502116 0.260778107 127.215515 3.462132e-59 x"2 625 25 324 400 1521 1369 196 484 625 169 1849
> X2000$junit [c(ax,ay)] X -0.01808129 0.005409449 -3.342537 1.678815e-03 Shimane Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi Fukuoka
B02304 B02102 X 38 17 21 22 12 9 10 8 14
HGRERIGION > fi$fsummary x"2 1444 289 441 484 144 81 100 64 196
> x <= X2000$x[,ax] Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F) Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima Okinawa
> y <- X2000$x[,ay] Y 1.304014 0.1988971 11.17256 1 45 0.001678815 X 17 10 10 6 1 5 0
> myplot(x,y) > abline(f1) x"2 289 100 100 36 1 25 0
>##t 000000000 >## 0000000000 > £2 <- mylsfit(xx,y)
> f1 <- mylsfit(x,y) > xx <- cbind(x,x72) > f2$coefficients
> fi$coefficients > dimnames (xx) [[2]] <- c("x","x"2")
1 > t(xx) Y
Intercept 32.2452328361 > xx <- cbind(x,x"2,x°3)
b'd 0.0502327170 > dimnames (xx) [[2]] <- c("x","x"2","x"3")
X2 -0.0005693289 > £3 <- mylsfit(xx,y) > £3$fsummary
> f2$tsummary > f3$coefficients Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F)
., =Y Y 1.006674 0.5437978 17.08548 3 43 1.877689e-07
Y > xs <- seq(min(x),max(x),length=300)
Intercept 3.162375e+01 > ys <- cbind(1,xs,xs"2,xs"3) %*% f3$coefficients
Estimate Std.Err t-value Pr(>Itl) x 1.227429e-01 > lines(xs,ys,col=4)
Intercept 32.2452328361 0.2895669764 111.356734 1.396604e-55 x"2 -2.052218e-03 > dev.off()
X 0.0502327170 0.0149957168 3.349804 1.667099e-03 x"3 7.450801e-06 null device
x"2 -0.0005693289 0.0001193666 -4.769583 2.055703e-05 > f3$tsummary 1
, s =Y >## 0000000000
> f2$fsummary > psinit("20021020k04sp2.eps",pty="s")
Mean Sum Sq R Squared F-value Df 1 Df 2 Pr (>F) > matplot (cbind(f1$pred,f2$pred,f3$pred) ,y,col=c(1,2,4))
Y 1.070696 0.4719236 19.66064 2 44 7.931007e-07 Estimate Std.Err  t-value Pr(>|tl) > abline(0,1)
> xs <- seq(min(x),max(x),length=300) Intercept 3.162375e+01 3.621251e-01 87.328250 4.800261e-50 > dev.off()
> ys <- cbind(1,xs,xs"2) %x*J, f2§coefficients bd 1.227429e-01 3.122303e-02 3.931166 3.026254e-04 null device
> lines(xs,ys,col=2) x"2 -2.052218e-03 5.806757e-04 -3.534189 9.925295e-04 1
>## 0000000000 x"3 7.450801e-06 2.862603e-06 2.602806 1.263671e-02
gooodd
g osakagy, -
y03000000000RO0O0O0
s caipan <
ER & R= mm\w

T T
0 50 100 150
x chind(f18pred, f2spred, faspred)

gooooooo

20

Sys = (i — @i — ), Syy = X (wi — D)2, S5 = X (G — 9)?
00000y —y—3ln, § —§—31,000000

Y'Y
lylllgll
000000000 ROOO R200000

R =

>## 00000
>## 000000000
> t(round(cbind(f1$pred,y),2))
Hokkaido Aomori Iwate Miyagi Akita Yamagata Fukushima Ibaraki Tochigi Gumm:
Y 30.55 31.02 31.19 31.86 31.15 31.42 31.93  32.99 wu.mmw» 33.0:



y 28.30 29.30 30.50 29.50 31.80 32.60 32.10 30.60 31.90 32.6

Saitama Chiba Tokyo Kanagawa Niigata Toyama Ishikawa Fukui Yamanashi Nagan
33.01 33.1 33.05 33.05 31.84 32.27 32.27 32.31 32.94 31.8
33.20 31.6 32.40 31.30 32.90 33.10 32.50 33.60 33.30 32.6
Gifu Shizuoka Aichi  Mie Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori

32.72 33.08 32.85 32.81 32.47 32.51 32.92 32.78 32.72 32.94 32.4

35.00 31.00 34.80 32.50 33.40 34.80 35.10 33.50 34.30 32.90 33.6

Shimane Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi Fukuoka
32.49  32.87 32.8 32.78 32.96 33.01 32.99 33.03 32.92
33.30 34.10 33.4 32.80 33.20 34.00 33.00 32.20 32.80
Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima Okinawa

Y 32.87 32.99 32.99 33.07 33.16 33.08 33.18

y 33.10 32.10 33.50 32.50 31.40 32.40  30.80

> mycor1(f1i$pred,y)

[1] 0.4459788

> mycorl(fi$pred,y) "2

[1] 0.1988971

> f1$fsummary
Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F)

< o=

<~ =<

< =<

Y 1.304014 0.1988971 11.17256 1 45 0.001678815
># 000000000
> mycoril(f2$pred,y)
[1] 0.686967
> mycorl(f2$pred,y) "2
[1] 0.4719236
> f2$fsummary
Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F)
Y 1.070696 0.4719236 19.66064 2 44 7.931007e-07
># 000000000
> mycor1(£3$pred,y)
[1] 0.7374264
> mycori(f3$pred,y) "2
[1] 0.5437978
> £3$fsummary
Mean Sum Sq R Squared F-value Df 1 Df 2 Pr(>F)
Y 1.006674 0.5437978 17.08548 3 43 1.877689e-07

00 (residual)

ms“m\&‘WT s”H_J..‘uj\
e1 Y1 U1
e = LI Yy = i ) Yy = )m
€n Yn Yn
e=y—9

00ooooooooo
e=(I,—H)y
HX =X000 X'e=00000
1,e=0, g'e=0
0ooooooo
Y2 =g+ ell> = 917 + 29'e + [l = 191> + lle]I?
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v

##e 00
e <- y-fi$pred
t(round(e,2))

v Vv

Hokkaido Aomori Iwate Miyagi Akita Yamagata Fukushima Ibaraki Tochigi Guy
Y -2.25 -1.72 -0.69 -2.36 0.65 1.18 0.17 -2.39 -1.04 -0

Saitama Chiba Tokyo Kanagawa Niigata Toyama Ishikawa Fukui Yamanashi Nag
Y 0.19 -1.5 -0.65 -1.75 1.06 0.83 0.23 1.29 0.36 0

Gifu Shizuoka Aichi Mie Shiga Kyoto Osaka Hyogo Nara Wakayama Tottori
Y 2.28 -2.08 1.95 -0.31 0.93 2.29 2.18 0.72 1.58 -0.04 1.2

Shimane Okayama Hiroshima Yamaguchi Tokushima Kagawa Ehime Kochi Fukuoka
Y 0.81 1.23 0.6 0.02 0.24 0.99 0.01 -0.83 -0.12

Saga Nagasaki Kumamoto Ooita Miyazaki Kagoshima Okinawa

Y 0.23 -0.89 0.51 -0.57 -1.76 -0.68 -2.38
> sum(e)
[1] 9.947598e-14
> sum(f1$pred * e)
[1] 3.312767e-12
> mymeani(e)
[1] 2.116510e-15
> mycor1(fi$pred,e)
[1] 1.675907e-15
>#t 00000000
> sum(y~2)
[1] 49980.06
> sum(f1$pred~2)
[1] 49903.54
> sum(e”2)
[1] 76.52033
> sum(f1$pred~2) + sum(e”2) - sum(y~2)
[1] -7.275958e-12

Oo00o0oooooooo
00000y —y—¥ln, §—§—yl,0 000000000
Y'Yy
lyllllgl
€y=0000yH=@F+e)y=|g?00000
> 9% _ Sy

R =

R?= "1 ="
lyll2 Sy
00000000 [lyll2=[1§1?+ [|el?0D0 00 Syy = Sgz + SeeO O
mmHH|__m:mH _ See
llyl2 Syy
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>### 00000000000
e <- y-fi$pred # OO
cor(f1$pred,y) 2 # R"2
[,1]
Y 0.1988971
> sum(f1$pred”2)/sum(y~2) # 0000 DOO00O0DO
[1] 0.998469
> sum((f1$pred-mymeani (f1$pred)) "2)/sum((y-mymeani(y))~2) # R"2
[1] 0.1988971
> myvarl(fi$pred) /myvari(y) # 0000 0K
[1] 0.1988971
> 1-sum(e”2)/sum(y~2) # 000000000
[1] 0.998469
> 1-sum(e”2)/sum((y-mymeani(y))~2) # R"2
[1] 0.1988971
> 1-myvari(e)/myvari(y) # OO 00O OK
[1] 0.1988971

v v

0000 (Subset Regression)
000 (k)
vi = Bo+ Brxi1 + Boxio + -+ Bz +ei; i=1,...,n
0ooo
P41 =-"=Bp =0

Bo
NASHT:,HT:LHLJ pR = |

B
y= XM 4

mea _ AN«Q&\NQAJLNQ&\@

(k)

nood™opgooooooooooooo: 3R %5



0000 QROO

>#t 0000 >### D000 QROD
> t(f1$coef) > xx <- cbind(1,x,x°2,x"3)
X = TGO, A qneL > Q= Fov s q _ ) Q\Q = NNTTH > dimnames (xx) [[2]] <- c(1, 'x"2","x"3")
Intercept X . . > Q <- qr.Q(gr(xx))
Y 33.17502 -0.01808129 X=QR, r;=0,i>j; ~v=Rp > R <~ qr.R(qr(xx))
> t(f2$coef) > cbind(xx,Q)
y=XB+e=Qv+e 1y %o %3
Intercept x %2 5 =Qly m _ @\fw _ N\HQ\@ Hokkaido 1 145 21025 3048625 -0.145865 -0.46469866 0.58635783 0.54555490
Y 32.24523 0.05023272 -0.0005693289 ’ Aomori 1 119 14161 1685159 -0.145865 -0.35684268 0.16893012 -0.16646877
> t(f3$coef) c.f. (X'X)"1X'=(RR)"'RQ =R 1Q Ivate 1 110 12100 1331000 -0.145865 -0.31950791 0.05955370 -0.25620527
Miyagi 1 73 5329 389017 -0.145865 -0.16602055 -0.20035745 -0.12673425
Intercept % %2 %3 Akita 1 112 12544 1404928 -0.145865 -0.32780453 0.08229878 -0.24191600
v w?mwwwm 0.1297499 ~0.002052218 7.4508016-06 Ve = ThkB + Bl 00000 Yamagata 1 97 9409 912673 -0.145865 -0.26557992 -0.06654976 -0.28255814
V1= =W =001 =--=0p=0 Fukushima 1 69 4761 328509 -0.145865 -0.14942732 -0.21017241 -0.08803184
Ibaraki 1 10 100 1000 -0.145865 0.09532280 0.05944675 -0.01420506
0oo (k) Tochigi 1 13 169 2197 -0.145865 0.08287788 0.02700782 0.03316958
\wQ& — @Q&w? n:AS =5 Gumma 1 8 64 512 -0.145865 0.10361942 0.08218756 -0.05056613
5 Saitama 1 9 81 729 -0.145865 0.09947111 0.07070567 -0.03189642
Chiba 1 4 16 64 -0.145865 0.12021265 0.13034481 -0.13536963 Tottori 1 43 1849 79507 -0.145865 -0.04157133 -0.18701133 0.13242784 Hokkaido -6.855655 -226.0907 -15932.541 -1542516.5
Tokyo 107 49 343 -0.145865 0.10776772 0.09389241 -0.07023124 Shimane 1 38 1444 54872 -0.145865 -0.02082980 -0.16527710 0.15321596 Aomori 0.000000 -241.0622 -28925.150 -3410817.3
Kanagawa 1 7 49 343 -0.145865 0.10776772 0.09389241 -0.07023124 Okayama 1 17 289 4913 -0.145865 0.06628465 -0.01312251 0.08367402 Ivate 0.000000 0.0000 8969.815 1785209.7
Niigata 1 74 5476 405224 -0.145865 -0.17016885 -0.19734628 -0.13616848 Hiroshima 1 21 441 9261 -0.145865 0.04969142 -0.04968532 0.12070886 Miyagi 0.000000 0.0000 0.000 351663.8
Toyama 1 50 2500 125000 -0.145865 -0.07060948 -0.20807451 0.08707592 Yamaguchi 1 22 484 10648 -0.145865 0.04554312 -0.05826859 0.12799090 > ir <- solve(R)
Ishikawa 1 50 2500 125000 -0.145865 -0.07060948 -0.20807451 0.08707592 Tokushima 1 12 144 1728 -0.145865 0.08702619 0.03759783 0.01831088 > ir
Fukui 1 48 2304 110592 -0.145865 -0.06231287 -0.20317131 0.10168360 Kagawa 19 81 729 -0.145865 0.09947111 0.07070567 -0.03189642 [,1] [,2] [,3] [,4]
Yamanashi 1 13 169 2197 -0.145865 0.08287788 0.02700782 0.03316958 Ehime 1 10 100 1000 -0.145865 0.09532280 0.05944675 -0.01420506 1 -0.145865 0.136805874 0.1820695765 -2.371916e-01
Nagano 1 71 5041 357911 -0.145865 -0.15772393 -0.20571087 -0.10754201 Kochi 1 8 64 512 -0.145865 0.10361942 0.08218756 -0.05056613 x 0.000000 -0.004148307 -0.0133771326 2.767379e-02
Gifu 1 25 625 15625 -0.145865 0.03309820 -0.08268060 0.14536604 Fukuoka 1 14 196 2744 -0.145865 0.07872957 0.01664078 0.04711818 x~2 0.000000 0.000000000 0.0001114850 -5.659501e-04
Shizuoka 1 5 25 125 -0.145865 0.11606434 0.11797104 -0.11261593 Saga 117 289 4913 -0.145865 0.06628465 -0.01312251 0.08367402 x~3 0.000000 0.000000000 0.0000000000 2.843625e-06
Aichi 1 18 324 5832 -0.145865 0.06213635 -0.02259767 0.09415285 Nagasaki 1 10 100 1000 -0.145865 0.09532280 0.05944675 -0.01420506 > g3 <= t(Q) %*)% y # gamma
Mie 1 20 400 8000 -0.145865 0.05383973 -0.04087907 0.11265321 Kumamoto 1 10 100 1000 -0.145865 0.09532280 0.05944675 -0.01420506 > t(g3)
Shiga 1 39 1521 59319 -0.145865 -0.02497810 -0.17006988 0.14995720 Ooita 1 6 36 216 -0.145865 0.11191603 0.10582024 -0.09090882 [,1] [,2] [,3] [,4]
Kyoto 1 37 1369 50653 -0.145865 -0.01668149 -0.16026134 0.15599117 Miyazaki 1 1 1 1 -0.145865 0.13265757 0.16880393 -0.21008090 [1,] -223.3485 4.358715 -5.106775 2.620177
Osaka 1 14 196 2744 -0.145865 0.07872957 0.01664078 0.04711818 Kagoshima 1 5 25 125 -0.145865 0.11606434 0.11797104 -0.11261593 > t(ir %*% g3) # betaD OO OO0
Hyogo 1 22 484 10648 -0.145865 0.04554312 -0.05826859 0.12799090 Okinawa 1 O 0 0 -0.145865 0.13680587 0.18206958 -0.23719159
Nara 1 25 625 15625 -0.145865 0.03309820 -0.08268060 0.14536604 >R 1 x x"2 x°3
Wakayama 1 13 169 2197 -0.145865 0.08287788 0.02700782 0.03316958 1 x x°2 x°3 [1,] 31.62375 0.1227429 -0.002052218 7.450801e-06
> t(£f3$coef) # beta gogoogog
>### 000000
Intercept x x"2 x°3 > sum((fi$pred-mean(fi$pred))~2) # 0O OO DO DOOODODOO
Y 31.62375 0.1227429 -0.002052218 7.450801e-06 S MR — & = [1] 18.99839
> t(ir[1:2,1:2] %% g3[1:2]) # gamma (00 O 9=Q%="0q0+ -+ 74y > sun(g3[21°2) # gl2]-2
N ~ ~ ~ - [1] 18.99839
1 x 1912 = IFogoll® + - + |13pa,l> =36 + - + 747 > sun((£2$pred-mean (£2$pred))~2) # 0000000000 0
[1,] 33.17502 -0.01808129 1 ~ _ [1] 45.07754
> t(f1$coef) do = ﬁu? Ao = Vny > sum(g3[2:3]°2) # gl[2]~2+g[3]"2
[1] 45.07754
Intercept X 0oo (k) > sum((f3$pred-mean(f3$pred))~2) # 0O DO DO OO0OODO
Y 33.17502 -0.01808129 QW55 — 71,2 =432+ + 32 [1] 51.94287
> t(ir[1:3,1:3] %*% g3[1:3]) # gamma (00O O > sum(g3[2:4]1°2) # gl[2]"2+gl[3]"2+gl4]"2
lel® = llyl® =58 — - =A% = lly = F1nll® =37 — - = A7 [1] 5194287

1 X x"2
[1,] 32.24523 0.05023272 -0.0005693289
t(£f2$coef)

v

Intercept X x"2
Y 32.24523 0.05023272 -0.0005693289

R? =

_aEt
Iy = 71l

+A7
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> cor(fi$pred,y)"2 # R"2 (0 OO
[,1]

Y 0.1988971

> sum(g3[2]"2)/sum((y-mean(y)) ~2)

[1] 0.1988971



> cor(f2$pred,y)"2 # R"2 (0 OO
[,1]

Y 0.4719236

> sum(g3[2:3]°2)/sum((y-mean(y))~2)

[1] 0.4719236

> cor(f3$pred,y)"2 # R"2 (00O
[,1]

Y 0.5437978

> sum(g3[2:4]°2)/sum((y-mean(y)) ~2)

[1] 0.5437978

ooo oo

1. 0000000000000 0kaikilOOOO

kaikil <- function(x,y) {

# x,y0O0ODOO0OODOOOOO

# y = coef[1] + coef[2]*x + resid0 000 O0OO0OOODO

# 000 coef, pred, residd0 0000

# coef(00)ODOODOOOO

# resid(00)0yO OO OO0OOOODOO

# pred(000) = coef[1] + coef[2]*x0 yO OO OODODOOODO
# 0000000000 0O0O0O00O0

list(coef,pred,resid)

}
2. 00000000 kaiki200 00O

kaiki2 <- function(x,y) {
#x0n * p00O000O

# ydOOnaOOOOO
27

#y = coef[1] + coef[2]*x[,1] +
# DO00O0OOODOOOOO

# 000 coef, pred, residd 0000

# coef(U0)D pr1000OOOO

# resid(J0)0yOODOOODOOD
# pred(00D)Dy0DO0OD0DODOO
# 00000O0O0OOOOOOODOO
list(coef,pred,resid)

}

3. kaiki2DOOO0OD0O00000000 R20000000 jyusokansg
oooo

... + coef[p+1]*x[,p] + resid

jyusokansq <- function(kout) {

# kout$pred 0 0 0 0 kout$resid] 0 O

# 00000000000000000 rsq0 00O
rsq

}

4. kaiki2, jyusoukansqll 00 OX2000$x0 000000000000
00000000p000000 ROOOOD Omyfunc20020919.RO 00
mylsfitO0 OO0 0000000000000 O00O0O00COOOO00OO0O0O0

5. 000000000000 O0predd xOOyOyOooooooooO
000xO0=yOOOOOOOOO (abline(0,1)0000)000000
00000000 0000mnyfunc20020919.RO myplotOD 00000000
0000 0 myfunc20020919.RO 0 0 psinit0 000000 epsd 000
oooooooooooooooooooo

psinit("00 000" # 000000000000000000 eps000O00OO
00000ooO0ooo0o0oon
dev.off() # 00 DOOD0ODDODODOOO




