ooooo
ROIOODOOOOOO
(9) 00000000000

1ec20030111 00O 00O shimo®@is.titech.ac.jp

oooooo

ooooo x

11 --- Tlp :c(l)
X = . . n =

Tl Tnp m(‘n)

D E—

=[z1,...

k] :'BP]

«D00D00002;000000

goooooooooooooOooOoooOObOOObOOoOooooooooo

1
X — X - 11,1, X

oooooy ooooo [12] "12 A0410802 0 [0 [0 [0 [0 450490000 "
[13] "13 A0430701 O (O [0 [0 (MOeodOIDOOO "
Y11 -+ Yig y ># 00000 [14] "14 40430702 0 [0 (D) (0 [(DOe6000OOO00 "
. . . > al <- grep(""A04",X2000$code,value=T) [15] "15 A0440501 0 [(IJ [0 [ (D0 400490000
Y = n = = [y1,--- gl > a2 <= c("A02102","A02103", "A02104") [16] "16 A0440502 O [0 [IJ [0 [0 400490000 »
. > jnal <- paste(seq(along=al),a1,X2000$jitem[al]) [17] "17 A0440601 0 [0 [0 [ (MO 500590000
Ynl -+ Ung y(n) > jna2 <- paste(seq(along=a2),a2,X2000$jitem[a2]) [18] "18 40440602 0 [ [0 [ MO 500590000
> jnal > jna2
D [1] "1 A0410301 0 (0 [0 (0 (00200240000 * [1] "t ao2102 0 M 00 OO 15000000 »
) [2] "2 A0410302 O [ [ [ [DO200240000 " " "
y(l)DDDDDDDijDDDDD [3] "3 A0410401 0 (O [0 (O (0O 250200000 " g i ﬁiigig E E EE:;DDGD‘IEDDEE "
[4] "4 Ao410402 O [0 [ [ DO2s0200000 " > xx1 <- X2000$x[,all; xx2 <- X2000$x[,a2]
gobooboooogoboooboobooooooobooooooobobooo [5] "5 Ao410501 O [ [ [ DO300340000 " > cbind (xx1,xx2) [1:5,]
Y~y -11,1'Y (6] "6 Ao410502 O [ I I DUsol340DDO " 40410301 A0410302 A0410401 A0410402 A0410501 A0410502 A0410601
L [71 "7 Ao410601 O [ [ [ DO3s0390000 " Hokkaido 91.2 85.7 64.8 52.6 39.0 28.3 23.2
[8] "8 A0410602 O [ [ [ DO3s0390000 Aomori 90.0 83.3 64.0 48.9 40.3 24.2 26.0
[9] "9 Ao4t0701 O [ [ O O 400440000 Iwate 88.7 82.2 63.7 48.2 42.1 24.2 29.3
[10] "10 Ao410702 O [ [0 [0 [HO400440000 ™ Miyagi 91.3 86.4 66.7 52.6 41.6 26.1 25.8
A [11] "11 Ao410801 U [ [OJ [0 DO 450490000 s Akita 90.6 84.5 64.8 48.7 40.6 22.7 27.1
40410602 A0410701 A0410702 A0410801 A0410802 A0430701 A0430702 oooooo 40410601 40410602 40410701 40410702 40410801 4041080
Hokkaido 16.5 16.3 11.0 12.2 7.8 9.0 38.4 0.178551547 -0.053490586 —-0.209977531 -0.116131537 0.007432648 0.27230795:
Aomori 12.5 19.5 8.0 14.7 5.6 8.9 42.9 X=nxpdd, Y=nxqOO, n>p>q>1 40430701 A0430702 A0440501 A0440502 40440601 4044060
Ivate 12.6 22.4 7.7 16.8 5.6 9.5 41.5 -0.021652769 0.206633834 -0.112270088 0.362064102 -0.181190209 -0.15447428¢
Miyagi 12.9 18.5 7.8 13.9 5.4 9.1 38.6 f=Xa, g=Yb > cc$ycoef[,1]
Akita 11.5 19.1 6.5 14.4 4.6 9.1 42.9 5 Lo . ) L 402102 402103 202104
40440501 A0440502 A0440601 A0440602 A02102 A02103 A02104 of=.4Ff, opg=,23F9 o5=,;-199 0.1398500 -0.1776664 -0.1084593
Hokkaido 4.7 8.7 5.5 8.4 104.6 94.0 74.7 > xxlc <- scale(xxl,sc=F); xx2c <- scale(xx2,sc=F) # 00O
Aomori 4.7 8.3 5.8 7.9 103.8 96.1 67.6 DDDDT‘fg=mDDDDDDDDDDD Oa,b00000 > f f— xxlc %*% cc$xcoef[,1]; g <- xx2c Ux*% cc$ycoef[,1] # 0O DO0O
Ivate 3.9 6.5 4.6 6.1 105.0 99.1 69.4 ofog > cbind(f,g)
Miyagi 3.6 6.0 4.4 6.4 105.4 101.1 72.0 [.1] [.2]
; Hokkaido 0.61910223 0.427650145
Akita 4.3 6.7 4.6 6.2 104.7 97.1 68.1 0% _ 05 =100000r,=07,000000 R o e
fO0ghODOODOr,,00000000 Ivate 0.01816858 0.152326180
># 000000000 Miyagi  -0.31794928 -0.429060828
> cc <- mycancor (xx1,xx2) Akita 0.45722151 0.606701048
> cc$xcoef[,1] Yamagata -0.48541606 -0.402789963
40410301 40410302 40410401 40410402 40410501 4041050  Fukushima -0.41541009 -0.523879355

-0.250675683 0.123458405 -0.020660917 0.064348915 -0.152135140 0.%8295815

..Ooo...



Saga
Nagasaki
Kumamoto
Ooita
Miyazaki
Kagoshima
Okinawa 0.
> var(cbind (f
[,1

59699053 1.500038656
78313041 1.572458539
.12368939 1.204420358
.35554904 1.275481306
24781941 1.297035177
32116396 1.352056609
05234008 -0.033253243
,8))
] [,2]

[1,] 1.0000000 0.9889504
[2,] 0.9889504 1.0000000

ooooooo )

Sxx =, 5X'X, Sxy=.5XY, Zyy=_4YY

02 = b'Syyb,

2 __ ./ — o/
O'f —aEXXa, O'fg—aszb, g

a'Syya =bSyyb=100000aSyyb0 00000000000
oooooooooa, pooOooooooooooooo
p(a, b, Ao, Np) = 2a'Txyb — Aa(d/Exxa —1) = \(B'Syyb—1)
%g—fz Yxyb— X xxa =0, %Z—lﬁ =XYyxa—\Zyyb=0
00020000006,V 00000000
a'Sxxb = Maa'Txxya = \b'Zyyb

00000XN=A0000000X0000

0000000 (I)

nyb = )\EXXa, EYXCL = )\Eyyb

2 Exy Syt By xa = A%a

S Sy xSk Sxyb = A%b

D00 X0YOOOOOO000000000000
X =UxDxV’, Y =UyDyV%y, UxUy=UDV’

a = 47%Effl))(‘/§(a” 5 = 47%fffl)§/‘/g/b

0000Uy,Dy,Vy,Uy,Dy,Vy,U,D,V,a,b000000
Sxx =2 VxD3V%, Syy=;3;VyD{Vy

Sxy = ;2;VxDxUDV'Dy VY,

Tig = A
7 8
0000000 (1) ooooooo ROOOODO
UD2U'é = )\2(1, VD2V'h = )\21';7 lal| = ”I;H =1 F = [f-17 o 7fq]7 A=laq,... ’aq]’ F=XA > source("“shimo/class/gakubu200209/myfunc20030111.R") # OO DO OO0
## 000000
DDDDDU’XU}/:UDV’DDDDDU:[ul,...,uq]:quDDD G=[91,~--7gq]7 B=[b1,...,bq], G=YB mycancor <- function(x1,x2,scale.arg=F) {

V = [Ul,...

A=dy,....dg, @=uq,...

,vg] = ¢ x ¢0 00D = diag(dy, ..
s 2>dg >0 DDDDDDDDDT’ngDDDDDDD

; Ug,

b=wi,...,v4

-~ dg)0dy > do >

7, =A000000000@&@=wuy, b=wvy, A=d;0000000
a=+/n—1VxDy'a,

f=Xa=+vn—-1Uya,

¢D0DO0D0O0: i=1,...
fi=vn—1Uxu;,

,q0000
g; = vn—1Uywv;,

b=+vn—1VyDy'b

g=Yb=+n—-1Uyb

A=n—-1VxD'U, B=+vn—-1VyDy'V
F=yn—-1UxU, G=+vn—-1UyV

1 I - 1 Iy 1 /ey —
L FF=1, Gc¢=1, YLFG=D

A X'F =L VyDyU,

N 21Y'G= 2 5VyDyV

Vn—1

x1 <- scale(as.matrix(x1),scale=scale.arg) # 000

x2 <- scale(as.matrix(x2),scale=scale.arg)

n <- nrow(x1)

sl <- mysvd(x1); s2 <- mysvd(x2) # x10 x2000000

ss <- mysvd(t(s2$u) %*% si$u) # OUy’Ux00 00000
# cl <= sqrt(n-1) * si$v %xJ), diag(1/s1$d) %% ss$v # OO0 ()
# c2 <- sqrt(n-1) * s2$v %xJ, diag(1/s2$d) %% ss$u # OO0 (B)

cl <= sqrt(n-1) * si$v %x*% (1/s1$d * ss$v) # 00 ()

c2 <- sqrt(n-1) * s2$v %Y (1/s28d * ss$u) # 00 (B)

y1 <= x1 %% cl; y2 <- x2 %) c2 # 0000 (F,G)

vl <= t(x1) %% y1 / (@-1) # XOFOOODO

v2 <= t(x2) %% y2 / (n-1) # YOGOOOD

list(cor=ss$d,xcoef=cl,ycoef=c2,xcan=y1,ycan=y2,xcov=vl,ycov=v2)

11

cooooboooooo

>##t 000000 (xt=X, x2=Y)
> cc <- mycancor (xx1,xx2)
> cc$cor # OO DOOO

PC 1

PC 2

PC 3

0.9889504 0.8932883 0.6563581

> cc$xcoef #

A0410301 -0.
A0410302 O.
A0410401 -0.
A0410402 O.
A0410501 -0.
A0410502 O.
A0410601 0.
A0410602 -0.
A0410701 -0.

0o @

PC 1
250675683
123458405
020660917
064348915
152135140
082958152
178551547
053490586
209977531

PC 2
243851306
-0.262873112
-0.130416652
.147467038
195889079
.218756559
-0.122816255
-0.621380257
.266951147

o

o O o

o

= O O

O =

o

PC 3

.47965575
.18931438
.23343459
.70965113
.13579916
.82723729
.50312081
.42315662
.62742272

A0410702 -0.116131537 -0.701704340 -0.35730623
A0410801 0.007432648 0.019265615 -0.56016177
A0410802 0.272307951 1.049486992 0.05099804
A0430701 -0.021652769 0.005950758 0.49034290
A0430702 0.206633834 0.293091432 0.17565885
A0440501 -0.112270088 0.354370141 1.93844089
A0440502 0.362064102 -1.068049033 -0.26170475
A0440601 -0.181190209 0.204609862 -2.16572770
A0440602 -0.154474286 0.718542080 0.92737532
> cc$ycoef # 00 (B)
PC 1 PC 2 PC 3

A02102 0.1398500 0.1813134 -2.088476340
A02103 -0.1776664 0.2831442 -0.007814717
A02104 -0.1084593 -0.3645199 0.021435348
cc$xcan[1:5,] # 0O OO (F)

\2

PC 1 PC 2 PC 3
Hokkaido 0.61910223 -2.9668213 1.203897

Aomori 0.48409580 0.5758445 0.945848

Iwate 0.01816858 1.0875194 1.162894
Miyagi -0.31794928 -0.1908324 0.221460
Akita 0.45722151 0.4815717 1.850286

v

cc$ycan([1:5,] # 0O 00 (G)

PC 1 PC 2 PC 3
Hokkaido 0.4276501 -3.07126315 0.89909607
Aomori 0.7127321 -0.03361941 2.40127526

Iwate 0.1523262 0.37725346 -0.08975687
Miyagi -0.4290608 0.06831543 -0.88504493
Akita 0.6067010 0.23044690 0.52454951
> var(cc$xcan)
PC 1 PC 2 PC 3

PC 1 1.000000e+00 -3.349550e-16 3.347493e-17
PC 2 -3.349550e-16 1.000000e-00 -9.834259e-17
PC 3 3.347493e-17 -9.834259e-17 1.000000e-00
> var(cc$ycan)

PC 1 PC 2 PC 3



PC 1 1.000000e-00 -1.220574e-16 1.189173e-15 40410701 -0.8683686 1.18446375 0.79183671 goooog
PC 2 -1.220574e-16 1.000000e-00 2.954333e-17 40410702 0.2259314 -0.55220860 0.49648955
PC 3 1.189173e-15 2.954333e-17 1.000000e-00 A0410801 -0.8228701 0.93505175 0.67196567 F=nxqOODOOOOODOD F=nx (p _ q)D oono
40410802 0.3146324 -0.29968390 0.30306244 _
g var(cwxcanl;gcfycan) _— pc 3 A0430701 0.1753849 0.31530186 -0.20126856 X =FK'+FK', Y=GL
o oo saisaers s Pl B R 100 K,40 X,¥0 £,GE0000000000000000
PC 2 1.198471e-17  6.932683e-01 -9.493540¢-18 A0440502 0.9187505 0.02540602 0.29708747 1 xr—Kk lya=1L
PC 3 2.731777e-17 -2.326424e-16 6.563581e-01 10440601 ©0.4068799 ©.10110710 0. 23261537 n—1 v n—1
> cc$xcov # XOFO O OO A0440602 0.6783375 0.10654667 0.24635532 200000000 (¢ghooo)ooooo
>
PC 1 PC 2 PC 3 cetyeor # YHEHEED (F,K), (G,L)
20410301 -1.0640513 -0.85841043 0.10349740 PC 1 PC 2 PC 3
20410302 -0.7993054 -1.31091015 -0.02788536 402102 -0.01625802 -0.02350316 -0.4819471
A0410401 -2.4032480 -0.86420087 0.09272874 402103 -3.82339174 1.12831766 -0.1580684
20410402 -0.4489871 -1.39280454 0.09792115 402104 -2.97794164 -1.87859354 -0.3625032
40410501 -2.0300205 0.30715940 0.55008214 > "ar(xxz’cwy;:ni # 00 DPDc ) e 3
40410502 0.3704776 -1.035602 .89001
402103 -3.82339174 1.12831766 -0.1580684
40410602 0.3944501 -0.72621448 0.70053889 102104 —2.97794164 —1.87859354 0. 3625032 -
oooooooooao
> mybiplot (cc$xcan,cc$xcov) > mybiplot (cc$ycan,cc$ycov)
># ooooog > mybiplot (cc$xcan,cc$xcov,choi=3:2) > mybiplot (cc$ycan,cc$ycov,choi=3:2)
> sum( (cc$ycan %x% t(cc$ycov) - scale(xx2,sc=F))~2 ) # OO0 0K
[1] 1.783360e-27
> t(cchycoef) %) cchycov # ODOD 2 ? ¢ 0 : O S LR S CHN R U S S S R S L N A T N S
E—— Fa
Y o o T g I
P 1 FC 2 P 3 i B N oo, i o B
PC 1 1.000000e-00 -1.450663¢-16 1.185927e-15 (E B P 2 - ‘ HgR s A e i "
PC 2 -2.339708e-16 1.000000e-00 2.526191e-17 swa o N - Sh;ﬁ’;q e s R SR
PC 3 1.191430e-15 2.677641e-17 1.000000e+00 ° T e Ng‘sih:: s re i e ez e va a yJEk“L“ L
> sum( (cc$xcan %*% t(cc$xcov) - scale(xxl,sc=F))"2 ) # 00000000 S / 0 umaSSiama a - 4 walliie | € Ve Shayama
T posiconn ) we M L2 O [e— " vy | " rine .
[1] 2801.381 | o St Fr Otayamsits on osa g - B e ¢
> t(cc$xcoef) %), cc$xcov # O0ODODOO oz, : Aoz RAtama Lo yoadseka .
4 T RS Nara rogone ) " R, L7 it )
PC 1 PC 2 PC 3 7 i =
PC 1 1.000000e+00 -3.604972e-16 -1.756746e-17 ol oo - wosaso | i okiaido . ™ ot ko N
PC 2 -3.981190e-16 1.000000e-00 -1.553797e-16 5 1 I 3 T 5 5 1 3 T T 5 2 3 B 1 ' 3 2 o 1 T
PC 3 -4.439266e-16 -3.642784e-16 1.000000e-00 1 e Fe? o e
gdoooo00o0ooooooooooboo PC 1 PC 2 PC 3 > cc$ycoef # 00 (B)
40410301 -0.48478370 -0.471585983 -0.92761008
>### 0000000000000 (x1=X, x2=Y) £0410302 0.30577496 0.651069602 —0.46888340 PC 1 PC 2 PC 3
> round(sqgrt (apply(xx1,2,var)),2) 40410401 -0.07003521 0.442078993 -4.18102684 202102 0.06751869 -0.08753696 1.00830317
40410301 40410302 A0410401 A0410402 A0410501 A0410502 A0410601 A0410602 40410402 0.22038908 -0.505060952 5.85539680 202103 -0.70880665 -1.12961457 0.03117711
1.93 2.48 3.39 3.42 3.13 3.41 2.69 2.52 40410501 -0.47633654 -0.613330530 3.55619772 202104 -0.38390099 1.29024914 -0.07587223
40410701 A0410702 A0410801 A0410802 A0430701 A0430702 A0440501 A0440502 10410502 0.28260307 —0.745210379 —6.22461883 > cexcan(1:5,] # 0000 (F)

2.52 1.98 2.21 1.64 0.67 2.40 0.66 1.49 A0410601 0.47977242 0.330010311 -1.35189804
A0440601 A0440602 A0410602 -0.13457605 1.563319990 1.06461252 PC 1 PC 2 PC 3
0.79 1.35 A0410701 -0.53002705 -0.673840331 -1.58374571 Hokkaido 0.61910223 2.9668213 -1.203897
> round(sqrt (apply (xx2,2,var)),2) A0410702 -0.22998568 1.389647920 0.70760550 Aomori 0.48409580 -0.5758445 -0.945848
402102 A02103 A02104 A0410801 0.01642728 -0.042579943 1.23804286 Ivate 0.01816858 -1.0875194 -1.162894
0.48 3.99 3.54 A0410802 0.44732113 -1.723995587 -0.08377464 Miyagi -0.31794928 0.1908324 -0.221460
> cc <- mycancor(xx1,xx2,scale=T) # 000000 A0430701 -0.01453437 -0.003994433 -0.32914157 Akita 0.45722151 -0.4815717 -1.850286
> cc$cor # 100D DODODDODDOODOOOOO A0430702 0.49585549 -0.703326231 -0.42152537 > cc$ycan[1:5,] # 0000 (@)
PC 1 PC 2 PC 3 A0440501 -0.07367504 -0.232548448 -1.27206378
0.9889504 0.8932883 0.6563581 A0440502 0.53913619 1.590392092 0.38969480 PC 1 PC 2 PC 3
> cc$xcoef # 00 (A) A0440601 -0.14336159 -0.161891720 1.71357031 Hokkaido 0.4276501 3.07126315 -0.89909607
40440602 -0.20920859 -0.973140460 -1.25596882 Aomori 0.7127321 0.03361941 -2.40127526




Iwate 0.1523262 -0.37725346 0.08975687
Miyagi -0.4290608 -0.06831543 0.88504493
Akita 0.6067010 -0.23044690 -0.52454951

v

cc$xcov # XO FOO OO

PC 1
A0410301 -0.5502078
A0410302 -0.3227242
A0410401 -0.7089764
A0410402 -0.1310947
A0410501 -0.6483598 -
A0410502 0.1087537
A0410601 -0.4564077 -
A0410602 0.1567840
A0410701 -0.3440162 -
A0410702 0.1140843
A0410801 -0.3723138 -
A0410802 0.1915333
A0430701 0.2612819 -

PC 2 PC 3
44387346 -0.05351723
52928755 0.01125887
25494580 -0.02735568
40666925 -0.02859089
.09810236 -0.17568844
.30400120 -0.26126533
.40616441 -0.33348295
.28865193 -0.27844654
.46924166 -0.31369704
.27883838 -0.25070298
.42307118 -0.30403591
.18243339 -0.18449008
.46972501 0.29984243

o O O O

O O O O O O O O O

A0430702
A0440501
A0440502

0.7612244 -0.43514489 -0.07123230
0.7027011 -0.09180760 -0.24845315
0.6169991 -0.01706175 -0.19951306
A0440601 0.5142427 -0.12778609 -0.29399526
A0440602 0.5008671 -0.07867134 -0.18190248
cc$ycov # YO GO ODOO

v

PC 1 PC 2 PC 3
A02102 -0.03367489 0.04868158 0.99824652
A02103 -0.95835459 -0.28281915 0.03962074
A02104 -0.84132519 0.53073843 0.10241404

>
>

pC2

mybiplot (cc$xcan, cc$xcov)

mybiplot (cc$xcan,cc$xcov,choi=3:2)

o Hokkaido o Hokkaido

o] A0410302 Nara

A0410302 Osaka Lo Osakan0410301
1410802

A0410301

Aichi

“ l44g4mie

fo1  Gif@kayama

Me ¢ mamoto
Saitama

pC2

Ima 2
Wakayanhggasaki

———>rouos2 re
S 010501 o

7 Tokyo Stumokes Wakayama

a saga
RS ARRENR, 7 ot
e 7 Ibaraki
Koch J s
Okniotoy rosorz |, e
A0 osaoron L=
‘7 A 01 0430702
Aou10701

Yamanashi
A0430701

> mybiplot(cc$ycan,cc$ycov)
> mybiplot(cc$ycan,cc$ycov,choi=3:2)

-1 -05 [ 05 1 -05 [
I 1 I I I I I

o Hokkaido o Hokkaido

Nara Nara
o Gifu e Giu

A02104

Osaka Hyogo S

veiggg

“nagawa

Aichi

ooooooooo

mycancor.diag <- function(cc) {
r <- cc$cor
lam <- -log(1-r"2)
cum <- rev(cumsum(rev(lam)))
n <- nrow(cc$xcan); pl <- nrow(cc$xcoef); p2 <- nrow(cc$ycoef)
j <- seq(along=r)-1; deg <- (p1-j)*(p2-j) # 00O
xsq <= (n-(pl+p2+1)/2)*cum # 0 OO OO OO
pv <- pchisq(xsq,deg,lower=F) # 000
list (xsq=xsq,deg=deg, pv=pv)

>
>
>
>
>
>

[1
[2
[3

oooooogd

## 00000000000000

al <- c("A02102","A02103","A02104")

a2 <- "A0410501"

jnal <- paste(seq(along=al),al,X2000$jitem[al])
jna2 <- paste(seq(along=a2),a2,X2000$jitem[a2])
jnal

1 "1 a02102 0 M M MO1000000 "

] "2 A02103 O [ [ MO1s0e640000 "

] "3 A02104 0O [ O MOesoOoooo

3 M%’y‘ama Miyazaid S o 3 > jna2
I “’*Ws"‘“ﬂa o " - =™ r > mycancor.diag(cc) [1] "1 A0410501 U [ [0 (I D0 300340000 "
_‘_7”"” ,ha,%h;gﬁ!ma ostizging . Fnkﬁué? Fu:l:manasw:;ga $xsq > xx1 <- X2000$x[,al,drop=F]; xx2 <- X2000$x[,a2,drop=F]
Tochigi YA mane Fe VMSaihane  Toongs R [1] 215.30159 77.86235 20.28722 > cc <- mycancor (xx1,xx2)
N o ) Toton Otnana re $deg > cc$cor # 00O DDD
o [1] 54 34 16 PC 1
L A S B $pv 0.65735
et res [1] 3.918338e-21 2.722149e-05 2.075619e-01 1 > cc$xcoef # 0D () .
402103 0.4315493
PC 1 A02104 0.1254634

A02102 -0.47860917
A02103 0.20967632
A02104 0.06095876
cc$ycoef # OO (B)

v

PC 1

A0410501 0.3193858
## 00000000
x1 <- scale(xxl,sc=F); x2 <- scale(xx2,sc=F) # 000
f <- 1sfit(x1,x2)
f$coef # OO OO

Intercept 402102 A02103 A02104
8.187637e-15 -9.850585e-01 4.315493e-01 1.254634e-01
> cc$xcoef * (cc$cor/cc$ycoef) [[1]1] # DO OO OO

vV V. VvV Vv

PC 1
A02102 -0.9850585

> cbind(x1 %%} f$coef[-1],

+ cc$xcan * (cc$cor/cc$ycoef) [[1]1]1)[1:10,] # O OO
PC 1
Hokkaido -1.3766256 -1.3766256
Aomori -0.5731156 -0.5731156
Iwate -0.2347037 -0.2347037
Miyagi 0.5605763 0.5605763
Akita -0.9653872 -0.9653872
Yamagata  1.6989494 1.6989494
Fukushima 1.3757392 1.3757392
Ibaraki 1.9883057 1.9883057
Tochigi 2.8711286 2.8711286
Gumma 1.7771090 1.7771090

oooooo
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oooog + "Nagasaki","Kumamoto") # 000 [6,1 1 0 0 0
> length(c(japl,jap2, jap3, jap4, jap5)) [7,1 1 0 0 0
[1]1 47 [8,] 1 0 0 0
00{1,...,n}0 ¢+1000 Jy, J1,...,Jq0 00000000 > ib <= c(japl,jap2, jap3, jap4) [9.] 1 0 0 0
> gb <- sapply(list(japl,jap2,jap3,jap4),length) [10,] 1 0 0 0
JO U Jl u---u Jq = {1’ cee 7”} > names(gb) <- c("taihei","nihon","nairiku","setonai") [11,] 1 0 0 0
000000 || =n0000ng+---+ng=n > gb [12,] o0 0 0
s 00000000 taihei nihon nairiku setonai [13,] 1 0 0 0
>
16 11 8 6 [14,] 1 0 0 0
> japl <- c("Ibaraki","Okinawa",'"Miyazaki","Iwate","Tokyo","Aichi", > sun(gb) [15.] 1 0 o 0
+ "Wakayama","Kochi","Shizuoka", "Kanagawa", "Kagoshima","Chiba", [1] 41 [16’] 1 o o o
+ "Miyagi","Mie","Fukushima","Tokushima") # 0000 > kb <- mydiagk(gb) [17’] o 1 o o
> jap2 <- c("Fukui","Akita","Tottori","Toyama","Shimane","Fukuoka", > kb [18’] 0 1 0 0
+ "Niigata","Ishikawa","Yamagata","Kyoto","Saga") # OO U0 taihei nihon nairiku setonai [19,] o 1 0 0
> jap3 <- c("Saitama","Gifu","Nagano","Shiga","Gumma","Tochigi", 1,1 1 0 0 0 [20,] 0 1 0 0
+ "Nara","Yamanashi") # 00O 2.1 1 0 21,1 o 1 0 0
> jap4 <- c("Osaka","Okayama","Hiroshima","Kagawa", 3,1 1 0 0 0 [22,] 0 1 0 0
+  "Ehime","Ooita") # 000 [, 1 0 0 0 (23] 0 1 0 0
> japb5 <- c("Hokkaido","Aomori","Hyogo","Yamaguchi", 5,1 1 0 0 0 [24,] 0 1 0 0
19
(25,1 0 1 0 0 goooooooobooo gooogd
[26,] 0 1 0 0
(27,1 o 1 o o >### 00000
[28,] 0 0 1 0 000000000000 g+1007nx10000hg,... ,hy000000 > ?a <- grep(""B02",X2000$code, value=T)
[29,] 0 0 1 0 ey > ia
. 1€ J; [1] "B02101" "B02102" "B02103" "B02201" "B02401" "B02402" "B02301" "B02303"
[30,] 0 0 1 0 h]D o:000 hLJ — ) i (o] "Bo2304"
[31,] 0 0 1 0 0 i¢J ) Ly .. .
(32,1 0 0 1 0 > jna <- paste(seq(along=ia),ia,X2000$jitem[ia])
-
[33,] 0 0 1 0 ho=(,...,1,0,...,0) Jna
S [1] "1 BO2101 O O (O [ O "
[34,] 0 0 1 0 no ni+...+nq
[2] "2 B0O2102 0 [ [ MOOOOOOOOOOOOOOO v
[ss.] 0 0 ! 0 h; = (0 0,1 1,0 0) [3]1 "3 B02103 0 (I (0 [MO0OOO0OOOOODOOOO "
[36,] 0 0 0 1 1 NSRRGSR N R e Nt B B
no n1 no+-+ng [4] "aBo2201 0 O O OO OO "
[37,] 0 0 0 1 a 0o 0
(38, ] o o o . hg=(0,...,0 ,1,...,1) (5] 5 B02401 0 [0 0 MO0 [
=~ [6] "6 BO2402 U O ODMoOo mo
[s9.1 o0 0 ! notng-1 M "7 B02301 0 M [0 (OO MO
[40,] 0 0 0 1 (71 "7 B0230 o o m -
[41,] 0 0 0 1 [8] "8 B02303 [ oo m}
[9] "9 BO2304 O O[] Moo mao
> xx <- X2000$x[ib,ia]
20 21
. . . >#t 00000000000 0O00000O >## 0000
>xx # japl,...,Japd00UODUDODUDOUU (JapsUUDOUL)D > di0 <- list(x=xx,m=t(kb)%*%xx/gb) # 00000000000 > di <- mydiscr(xx,gb)
B02101 B02102 B02103 B02201 B02401 B02402 B02301 B02303 B02304 > myplot.discr(di0,gb,choi=1:2) # 00 1,200 000 > myplot.discr(di,gb)
Ibaraki 14.2 30.6 -2.9 74 2057 1400 41 103 10 > myplot.discr(diO,gb,choi=3:4) # 00 3,400000 > myplot.discr(di,gb,choi=3:2)
Okinawa 23.0 30.8 14.3 75 1605 2613 12 129 0
Miyazaki 17.9 31.4 2.6 72 2105 2594 49 113 1 B ot R ate Tovama Ofdna "7 1
Ivate 10.6 30.5 -4.9 75 1702 1418 4 134 110 . o
oo 3 agano  Akia Shigai Miyazaki ~q °N ~q . °
R Py agano agano
Nara 15.1  34.3 -1.2 73 1809 1320 27 94 25 e i
; r ?%ﬁ%*&éﬁ“,&m Ry TochWvagl Kochi - _ Fuuoka ToRMRRVama - i
Yamanashi  15.1 33.3 -2.2 64 2249 1479 46 91 13 8 iy o o saon " i R
Osaka 17.2 36.1 1.9 62 2009 1164 21 93 14 3 R Wi, agostima 3 Fukisnmgagacniapshina o o e o e
R Fukushima Kochi 8 Kyomikarama g o rog MMkanagaua g o Aichi P
Okayama 16.5 34.1 0.5 63 2007 813 36 78 17 8 o — shon  Nam To00 e s e R
Hiroshima 16.5 33.4 0.9 68 2065 1139 32 97 21 oo aMiyazak 2 Kanagava e Bukasima TN Fukasnima
+ Kagoshima, i T ol Kagoshima
Kagawa 16.7 34.0 0.9 66 2077 857 25 95 9 LR Shizuoka - Yan@ratama o ° SO g Kochfjiyazai o - o Okina
araki *Yamagata Yamagata
Ehime 16.7 33.0 1.3 67 2035 1150 28 101 10 e . T ) ‘
Ooita 16.8 32.5 1.9 68 2050 1458 40 99 6 &1 ‘ o wate ‘ whtE
Miyagi 2 Tokyo Avia Akta
; y ’ ’ ; ; T T r ’ T T T ; ’ T T T T ;
S S P A 5 B { o 5 B o 1 B P 1 B i

B02101 802103
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## 000000
mydiscr <- function(x,grp,std=T) {
g <- mydiagk(grp)
cc <- mycancor(x,gl,-1,drop=F])
xm <= (t(g) %*% cc$xcan)/grp # 0O OO0
## 0000000000000000O000COO0
# gv <- sqrt(apply((cc$xcan - g %*/ xm)"2,2,sum)/(sum(grp)-length(grp)))
if (std)
gv <- sqrt( (sum(grp)-1)/(sum(grp)-length(grp)) * (1-cc$cor~2) )
else gv <- 1
ax <- sweep(cc$xcoef,2,gv,"/") # 00O
xx <- sweep(cc$xcan,2,gv,"/") # 0O OO0
centers <- sweep(xm,2,gv,"/") # 00000
list(cor=cc$cor, vars=ax, x=xx, m=centers, cc=cc, mx=apply(x,2,mean))

23

> di <- mydiscr(xx,gb)
> digcor # DOOOOO
PC 1 PC 2 PC 3
0.8605819 0.7277284 0.5710784
> mydiscr.diag(di)$pv # OO
[1] 4.214857e-08 8.797471e-04 5.841204e-02
> di$var # 00

PC 1 PC 2 PC 3
B02101 -1.781407938 .731185921 2.339958359
B02102 -0.303578081 -0.363482122 -1.012162818
B02103 0.913776451 -0.689519639 -0.889118070
B02201 0.110171766 .016857873 -0.165666007
B02401 0.006224009 .002281211 -0.000363109
B02402 0.003562181 -0.003440037 -0.002150354
B02301 -0.056129189 -0.003617921 -0.056589948
B02303 -0.078787074 .007033102 0.041001512
B02304 -0.014169310 .023639623 0.034229824

O O O O O O O O ~

24

>digx # 0000

PC 1 PC 2 PC 3
Ibaraki 1.2956145 0.74041083 -0.8033852
Okinawa 2.6142846 -1.09321791 4.0479144
Miyazaki 2.7095853 -1.14033615 -0.4498118
Iwate 2.0937056 -2.21551210 -0.6353942
Tokyo 0.4210998 -0.13408794 0.9602375
R N
Ehime -0.9600538 2.02482041 1.2419293
Ooita 0.4032450 0.80547306 -0.2828877

> di$m
PC 1 PC 2 PC 3

taihei 1.8763795 -0.2520081 0.2414654
nihon  -1.9145290 -1.1018804 0.2187769
nairiku -0.2230385 0.4731919 -1.3026539
setonai -1.1963242 2.0612132 0.6918731

> mybiplot(di$cc$xcan,di$ccxcov) # 000D OODOOOOOOODOODODO
> mybiplot(di$cc$xcan,di$cc$xcov,choi=3:2)
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di2 <- mydiscr(scale(xx),gb) # 0000000000 DDODOO
di2$cor
PC 1 PC 2 PC 3
.8605819 0.7277284 0.5710784
> di2$var

v

o

PC 1 PC 2 PC 3
B02101 3.6979798 -3.59372519 4.85746054
B02102 0.3828444 0.45838976 -1.27644537
B02103 -2.7327036 2.06205009 -2.65896125
B02201 -0.4272654 -0.06537779 -0.64248182
B02401 -1.1650511 -0.42701214 -0.06796914
B02402 -1.6682836 1.61107993 -1.00707985
B02301 0.7739804 0.04988849 -0.78033394
B02303 2.0926470 -0.18680474 1.08903259
B02304 0.4277421 -0.71363124 1.03332744

> di2$x

PC 1 PC 2 PC 3
Ibaraki -1.2956145 -0.74041083 -0.8033852
Okinawa  -2.6142846 .09321791 4.0479144
Miyazaki -2.7095853 .14033615 -0.4498118

s R O

Iwate -2.0937056 2.21551210 -0.6353942
Tokyo -0.4210998 0.13408794 0.9602375
Aichi -1.5763250 -0.06036161 -1.3298168
Wakayama -1.3695475 -1.04209407 0.5031283
.00

Yamanashi -0.5093253 -0.80049554 -1.3078582
Osaka 1.6362947 -1.58524689 0.7655985
Okayama 2.2202595 -2.83312844 0.6132078
Hiroshima 0.8982369 -2.14956461 0.5579766
Kagawa 1.8663455 -2.96904560 1.2554139
Ehime 0.9600538 -2.02482041 1.2419293
Ooita -0.4032450 -0.80547306 -0.2828877

> mybiplot(di2$cc$xcan,di2$cc$xcov) # 000000 OOOO0ODOOOOO
> mybiplot (di2$cc$xcan,di2$cc$xcov,choi=3:2)
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>## 0000000000

> xxb5 <- X2000$x[jap5,ial
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> xxb5

B02101 B02102 B02103 B02201 B02401 B02402 B02301 B02303 B02304
Hokkaido 9.0 28.3 ~-7.4 74 1582 1445 8 160 145
Aomori 10.7 29.3 -3.6 75 1503 1406 3 177 119
Hyogo 17.0 33.5 1.8 64 1980 1027 21 79 22
Yamaguchi 15.7 32.8 -0.3 71 1981 1388 35 118 22
Nagasaki 17.3  32.1 2.6 69 1990 1561 41 111 10
Kumamoto 17.1  33.5 0.6 69 2076 1826 30 104 10

> xx6c <- sweep(xx5,2,apply(xx,2,mean)) # xx0 00000
> x5 <- xxbc %% di$vars # D00 DOO0ODOD

> x5

PC 1 PC 2 PC 3
Hokkaido -0.20239151 -1.8496582 2.25912867
Aomori -1.27279482 -2.3964731 1.88312984
Hyogo -0.34417279 2.4190324 1.67959321
Yamaguchi -1.52989928 0.9729923 0.08380598
Nagasaki -0.68099971 1.0347943 0.87655554
Kumamoto 0.07089291 0.8338611 0.50417971

> myplot.discr(di,gb) # 40

> text(x5[,1:2],jap5,col=6) # D 00O 0OOOOOOO
> myplot.discr(di,gb,choi=3:2) # 40

> text(x5[,3:2],jap5,col=6) # 00D O0O0O0OOOOO
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## 000000000
mydiscr.diag <- function(di,xx=NULL,nc=0,mx=T) {
ans <- mycancor.diag(di$cc)
if (is.null(xx)) return(ans)
if (mx) xx <- sweep(xx,2,di$mx)
xcan <- xx %*% di$vars
if (nc<1) nc <- ncol(di$m)
m0 <- di$m[,1:nc,drop=F]
x0 <- xcan[,1:nc,drop=F]
m2 <- apply(m0,1,function(x)sum(x*x)) # |Im||"200000
x2 <- apply(x0,1,function(x)sum(x*x)) # ||x||"200000
vv <= - t(m0 %*% t(x0)*2-m2) + x2
dc <- t(apply(vv,1,order))
ans$vv <- vv
ans$dc <- dc

>#t 0000000000

> dd5 <- mydiscr.diag(di,xx5) # 0000000000
> ddb

$xsq

[1] 86.18981 39.63589 13.61780

$deg
[1] 27 16 7

$pv
[1] 4.214857e-08 8.797471e-04 5.841204e-02

$vv

nihon nairiku setonai
7.653622 18.082354 18.739108

taihei
Hokkaido 10.944740

Yamaguchi 13.128218 4.471254 3.879957 1.665243
Nagasaki  8.599388 6.519646 5.274079 1.353203
Kumamoto  4.507913 7.770450 3.481125 3.147461
$dc
[,11 [,2] [,3]1 [,4]
Hokkaido 2 1 3 4
Aomori 2 1 3 4
Hyogo 4 3 1 2
Yamaguchi 4 3 2 1
Nagasaki 4 3 2 1
Kumamoto 4 3 1 2

> names (gb) [dd5$dc[,1]]
[1] "nihon"  "nihon"
> dd <- mydiscr.diag(di,xx) # 00000000000

ans Aomori 17.211091 4.857864 19.486184 21.295908 > dd

by o7 Hyogo 14.133521 16.996830 12.694766 1.829788 $xsq
[1] 86.18981 39.63589 13.61780 Hiroshima 13.5662270 11.7198007 6.7280641 0.1145903 Chiba 3 1 4 2
Kagawa 25.4112691 17.6493763 15.4734542 1.5906664 Miyagi 1 3 4 2
$deg Ehime 14.2302302 11.7341217 9.4256463 0.3597100 Mie 1 3 4 2
[11 27 16 7 Ooita 3.5633380 9.2617408 1.5425648 5.0856634 Fukushima 1 3 2 4
Tokushima 1 3 4 2
$pv $dc Fukui 2 3 4 1
[1] 4.214857e-08 8.797471e-04 5.841204e-02 Akita 2 3 4 1
[,11 [,2]1 [,3]1 [,4] Tottori 2 3 1 4
$vv Ibaraki 1 3 4 2 Toyama 2 3 4 1
Okinawa 1 2 4 3 Shimane 2 3 4 1
taihei nihon nairiku setonai Miyazaki 1 3 2 4 Fukuoka 4 3 1 2
Ibaraki 2.4138963 14.7438733 2.6269819 10.1900746 Ivate 1 3 2 4 Niigata 2 4 3 1
Okinawa  15.7411911 35.1725217 39.1326221 35.7341883 Tokyo 1 3 2 4 Ishikawa 2 3 1 4
Miyazaki  1.9612227 21.8309229 11.9310946 26.8094917 Aichi 1 3 4 2 Yamagata 2 3 4 1
Ivate 4.6714614 18.0357285 13.0416676 30.8763138 Wakayama 1 3 4 2 Kyoto 4 2 3 1
Tokyo 2.6483777 6.9415479 5.9043804 7.5074268 Kochi 1 3 2 4 Saga 4 3 2 1
. 0o Shizuoka 1 3 2 4 Saitama 3 1 4 2
Osaka 15.9891019 7.5970812 7.5116274 0.4255534 Kanagawa 1 3 4 2 Gifu 3 2 4 1
Okayama  26.4387111 15.7333413 13.2287183 1.6504848 Kagoshima 1 2 3 4 Nagano 4 3 2 1

"setonai" "setonai" "setonai" "setonai"
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> sapply(1:4,function(i) sum(dd$dclas.logical(kb[,i]),1] !'=1i) ) # 00O
[1] 1331

># 000000000000

> mydiscr.diag(di,xx5,3)$dc # 30 0000000000000

[,11 [,21 [,3] [,4]
Hokkaido 2 1 3 4

Aomori 2 1 3 4
Hyogo 4 3 1 2
Yamaguchi 4 3 2 1
Nagasaki 4 3 2 1
Kumamoto 4 3 1 2

v

mydiscr.diag(di,xx5,2)$dc # 200 000000000000

[,11 [,2]1 [,3] [,4]

Hokkaido 2 3 1 4
Aomori 3 1 4
Hyogo 4 3 1 2
Yamaguchi 4 3 2 1
Nagasaki 3 4 2 1
Kumamoto 3 4 1 2

v

mydiscr.diag(di,xx5,1)$dc # 10 0000000000000

[,1]1 [,2]1 [,3] [,4]
Hokkaido 3 4 2 1
Aomori 4 2 3 1

Hyogo 3 4 2 1
Yamaguchi 4 2 3 1
Nagasaki 3 4 2 1
Kumamoto 3 4 1 2

> sapply(1:4,function(i) sum(
mydiscr.diag(di,xx,3)$dc[as.logical(kb[,i]),1] != i)) # 30000000

[11 1331

> sapply(1:4,function(i) sum(
mydiscr.diag(di,xx,2)$dc[as.logical(kb[,1i]),1] !'= i) ) # 20000000

[11 3321

> sapply(1:4,function(i) sum(
mydiscr.diag(di,xx,1)$dc[as.logical(kb[,i]),1] !'= i) ) # 10000000

[1] 353 4

oooooooooooooooo
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