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seedCCA(X, Y, type="seed2", ux=NULL, uy=NULL, u=10, eps=0.01, cut=0.9, d=NULL, AS=TRUE, scale=FALSE)
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type="cca": standard CCA (max(p, r) < n and min(p, r) > 1) / "finalCCA" subclass

type="cca": ordinary least squares (max(p, r) < n and min(p, r) = 1) / "seedols" subclass

type="seedl": seeded CCA with casel (max(p, r) = n) / "finalCCA" subclass

type="seed2": seeded CCA with case2 (max(p, r) = n) / "finalCCA" subclass

type="pls": partial least squares (p = n and r < n) / "seedpls" subclass

5 SeedCCAE BE AH ZF@zd da] 4% At A4 #4S FHsbal, "finalCCA" AB Fzol dis)
T A IR FId9.

A7 CCAE I dloJHE AME3FSTE.  SeedCCA®] 729 Aifshd CCA 2 Fi& Ha AFae] vluset 4, Al
ECCA 7Rl F7](cookie) D FE&FA (nutrimouse)o] A E},

& 2 o] dAAldel we Ax dlolHel thgh 24 (CA ZHEE “AF Edoltt,

X dolde X AR dZ ARE v FolY EAE SAT Aoith. A dlojH= 62719 ME AVE
7kl = e W el xFEC. 7 23U A WA Wg JES Y= 4k AR Zeol(arithmetic
fiber length), A &&(long fiber fraction), B|Al A &&(fine fiber fraction) ¥ A= 2% A%
(zero spans tensile)¥} & HX MfHo EA i3k ALYy, Zgxu, FHA A5 Fdel X vd o]
(breaking length), ®A RE# ~(elastic modulus), T& Al 2E#A(stress at failure) % HAE A7)
(burst strength)¢} 22 Folo &HAo #3 Aolty. xEFE CCA §& AEHANHE FIdst7] 4,
type="cca"$l seedCCA &7} 2842 Ha7} QUrt.

o ox

g

o] A9, SeedCCA &<+ "finalCCA" AH S ~E AH=E ZHett.  SeedCCATFT EE?}] Pgd FIFE 2
T3, cor, xcoef, ycoef, Xscores % Yscores®] T 7FA] 4 84 E wigsit. A WA 74 84+ A
Z 32T A FA(coris)eltt. A, o F 7HA A 8490 xcoef B oycoefE X B Yo e € &
% & (canonical matrices)o|tl. mA| F 7}A] T4 249 Xscoresand Yscores: X¢F Yol tidh 249 %
= W (canonical variates)o|th. & plot(object)& i *F(canonical pair)e] el tigt +3 A &
Aol Z38& FATT. wW#o] plot(object)E 7|EHOoZ 90% 7|+4E Ale3dl, plot(object,ref=percent)

o2 7|Ede] MAE & Qdrt.
## loading pulp data

> pulp <- read.table("http://home.ewha.ac.kr/~yjkstat/pulp.txt", header=TRUE)
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[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]

[0120]

[0121]

SIHS31 10-2023-0168473

> Y <= as.matrix(pulp[,1:4])

> X <= as.matrix(pulp[,5:8])

## standard CCA for X and Y

> fit.cca <- seedCCA(X, Y, type="cca")

NOTE: The standard CCA is fitted for the two sets.
> names(fit.cca)

[1] "cor" "xcoef" "ycoef" "Xscores" "Yscores"
## plotting cumulative canonical correlation
> par (mfrow=c(1, 2))

> plot(fit.cca, ref=80)

> plot(fit.cca)

## first two canonical pairs

> X.cc <= fit.cca$Xscores[,1:2]

> Y.cc <= fit.cca$¥Yscores[,1:2]

80% 4 4t
90% 2 gt &

<HSHLAE: FX dolE>

X e Yo o] 191 A$-, EF CCAoA 4% X3 Al dEd2 At HAa AFoA e sdsit). o
WEdo] seedCCA(X,Y[,1],type="cca")E= "seedols" AH = =

S ?_]_EL_
"seedols"9] EH-2 FAHE AF F N Wz HEQ A A LA

dE 5o, FAZ XolA Yo A WA 42l A& AR dolo A AU 54 B4
seedCCA(X, Y[, 1], type="cca") % seedCCA(Y[,1],X,type="cca")e] A& =
ARE AT, =3 HEo] coef(object) B fit(object)S ZHz; dwt
e Wksksi),

## extracting arithmatic fiber from Y

> fit.ols < seedCCA(X, Y[, 1], type="cca")

NOTE: One of the two sets are l-dimensional, so a linear regression via ordinary least
square is fitted.

> names(fit.ols)

[1] "coef" "X" "Y"

> coef(fit.ols)

> fitted(fit.ols)

E 4 ome] dAAdo] uhE SeedCCARFE A E uoll e 2EZE E=AIF ERio|t).
<Seed CCA (case 1): cookie data>

seedCCAA A, F7]8}3 3t B A9 Hl= dlo]g] AMEE NIR E3H oz H
A

HAHA HE Foe By or =3k udo|t)t, Ao doly AlEoA] 1100~2798nm(H=mE]) Alolel] 2nm
Ao Z 700700 MR thE XAl o] SETh. ohyk, 1380nmoll Al 2400nmm7bA = 4nm (FA o2 T4
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[0122]

[0123]

[0124]

[0125]

[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]

[0148]
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FHA Ae e AW, R nE Wk, BS ¥stsE 471K B]AF AZolt. p = 256 > n =
720|882 AFE AXE EE CCAE 3 4= Qloem, n=72 > r = 45 1183} seedCCAS ¢ 1S W ok
gl 7)1E HEHS seedCCA(X,Y, type="seedl") o], A¥}H o2 "finalCCA" MB Fex=7F AAHETG. X& Y

Z7] GAlel A kel AR et Fadn

weba]  seedCCA(X,Y, type="seed1") 9}  seedCCA(Y,X,type="seedl")= 7]EHo=z =dstA AL},
type="seedl"2] %, ux, uy, u, eps % AS ¥4 #O] SeedCCAQ] 43 Ao F&&FS vAH, FHE
7182gk& Z+ZF NULL, NULL, 10, 0.01 @ TRUEC.® AL},

4 ue uwx® wya’t B AAHA &e 3 HAd F9 75 Aojgrt. ux=k 42 3 HA W g3} X9 %
dol F ¥A W FJ3 Yo Adrn ZF gy AEdv. a8d Al §9 FE ux=kel] FolX greo] ®hth
uy E%uﬁ}%m%ﬂgi?%ﬁﬁﬁkA&mWEﬁws%ﬁ%uﬁlEEuWﬂﬂ@%ﬂmﬁﬂig%ﬁ
Aol T4 A5 TRE Aottt 5717t epsol ABE FETE ZrolA W Fodo] FmET.

a9 o, FA VIFs TSske A HA $E o] F99 dS5#oE AET. ux, wy, uy T styEtE A
& AAE BAs FEeA A AAEHE A5, AFE A olEs: TVMNIIHE EHs ATe.
seedCCA(X,Y, type="seed1") o] Ad=H, AFE A= HEd u & AY3r] 93 adZE Aso=

o & =
T = 28] aZol A s AlE gfrh AljbE u gk WEbY
## loading cookie data

> data(cookie)

> myseq<-seq(141, 651, by=2)

> A <- as.matrix(cookie[-c(23, 61), myseq])

> B <~ as.matrix(cookie[-c(23, 61), 701:704])

## seedec CCA with case 1

> fit.seedl.ab <- seedCCA(A, B, type="seedl") ## the first set A has been initial-CCAed.
NOTE: Seeded CCA with case 1 is fitted. The set with larger dimension is initially reduced.
The first and second sets are denoted as X and Y, respectively.

> fit.seedl.ba <- seedCCA(B, A, type="seedl") ## the second set A has been initial-CCAed.
NOTE: Seeded CCA with case 1 is fitted. The set with larger dimension is initially reduced.
The first and second sets are denoted as X and Y, respectively.

> names(fit.seedl.ab)

[1] "cor" "xcoef" "ycoef" "proper.u" "initialMX0" "newX" "Y" "Xscores" "Yscores"
> names(fit.seedl.ba)

[1] "cor" "xcoef" "ycoef" "proper.u" "X" "initialMYQ" "newY" "Xscores" "Yscores"
> fit.seedl.ab$xcoef[, 3] <~ -fit.seedl.ab$xcoefl, 3] ## changing the sign

> fit.seedl.ab$xcoef[, 4] <~ -fit.seedl.ab$xcoef[, 4] ## changing the sign

> all(round(fit.seedl.ab$cor, 5)== round(fit.seedl.ba$cor, 5))

[1] TRUE

> fit.seedl.ab$proper.u

[1] 3

> fit.seedl.ba$proper.u
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[0149]
[0150]
[0151]
[0152]
[0153]
[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]

[0175]

[0176]
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[1] 3

> all(round(fit.seedl.ab$xcoef, 5) == round(fit.seedl.ba$ycoef, 5))

[1] TRUE

> fit.seedl.ab.ux <- seedCCA(A, B, type="seedl", ux=2)

The maximum number of iterations is reached. So, users must choose u bigger than 2.

> fit.seedl.ab.ux$proper.u

[1] 2

0
fit.seedl.ab®] A% A HAA WSy JF A= 27] dAldA F4hEd. &8 HEXFIEQ initialMX0& Mg
- AOT - ~ -
%%ﬂﬂﬂ.mME~N&mxﬂH . WM E fit.seedl.bad ZA$ F WA W [ AR X7)d AR
initialMYO 2 newY7} AAEYY. wh2brA, fit.seedl.ab$xcoef L fit.seedl.ba$ycoef+ #via wak Far}
o], fit.seedl.ab 2 fit.seedl.baZF-E] X F &Y v Aoty e & HAo=w #AFHT. = 49 &4

B onpel Zol, uE AHsly] Y oA 37FA] Fgo] A¢tEth. uxi= seedCCA(A, B, type="seedl",
ux=2)ol A T8 AXA Formz ol T2 At FAETE.

"The maximum number of iterations is reached. So, users must choose u bigger than 2."

flo

tgeow, HAFY A= ux, uy, AS R oeps @& WATITE. type="seedl"o] WF o]E FHE AHE
type="seed2" % type="pls"°l i FA2 A3} FAsIT}.

> seedCCA(A, B, type="seedl", ux=5)$proper.u

[1] 3

> seedCCA(B, A, type="seedl", eps=0.000001)$proper.u
[1] 4

> library(tictoc)

> ticO)

> seedCCA(B, A, type="seedl", u=30)$proper.u

> toc()

0.03 sec elapsed

> ticO)

> seedCCA(B, A, type="seedl", u=30, AS=FALSE)$proper.u
> toc()

0.29 sec elapsed

A ASe] ARgol Fold Havt glvh. u Y ASSFALSES A Elo] @oldg=, Fh4re] A Ate] Hojxit),

% 5t 2 dyel Qe e niuEe) 9Ee Agets] 98 TdEE 2 wrelt,

i

<Seeded CCA (case 2) versus Regularized CCA: nutrimouse data>
nutrimouse ©eoJEl:= 40wkl AF (n = 40)e digh FF AFolA FHEh. F ¥ Y F shves vlolaz
of#lo] 7l&= b AXoA FHHHE 1207 FHxte W

2159 FAGAHEFA) FXolt).

g, 40ukE] 9] vk~ E FAAFH AT 7 7hA] a]ldd wEr wak EFEC. k3P (WD) E PPARa A
(PPAR a) wh5-229] 27}4] o < 555 9 FA 24(50/50 REF),
23} FA A gk A3t 33y 2U(C0C), W7te Awite]l FHe AwS gk diutetr]) /- (SUIN), w713

_14_



[0177]

[0178]

[0179]

[0180]

[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]

[0202]
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7b TS Ads A ofuklF(LIN) B S/ A/ T3 o ( 42.5/42.5/15, =al7))E 33T

_\:,l_
TFE w2 dloJE = seedCCA 7] Aol EZFETh. FEFS-2 doJElellA] n = 400] H|3f min(120, 21)°] %
Aoz H7] witel], SeedCCAS] Abl 27} AH8" Hart vk, ¥ thd, SeedCCAS] Abe 2% dvh B

B o ng et aae dAslel Ed AQAS daalol Ao ol Fge] ol mhe SeedlCA)
Al 2% A% 24 stebre ol
SeedCCAoﬂ/H SHQ cute W o &

grel A Hlfo] amth AAG 2e nf W AEE 24Ut weHo ﬁ 8
7 49, 58 aré 0.02 439 § . 28 AEAT 08 eda uk Aok 72 43 AL+
o a7k NLLO] b & cute wed 4

=

AHEAZE dE AREE] Slell, covplots @7 WA Ad@Eojof it Covplot & 74 WE&E FAISH
A8 ufgke 5 AASE 34 nind7F Y. FA minee] 71EZE& NULLo|aZ, min(p, r)o] Yt}
covplots ¥ ALF3ke] scree ZLEfE e} SHA kA F WE2] 60%, 70%, 80% H 90%E AWEt= gk, TF
g 8 af e FE wekdth. SeedCCASH At CCAS] A wimEch A4t CCAE 7 /o] stehvlE e
A3 S Agsr] Y des2g | tictoc WIIANE E8] At CCA Seed(CAZ $13F A& Ao Ay A
7ho]l Hlu® & Urh. seedCCAY ] el &4 cutd 7]E-gko] ALgH T}

library(CCA)

> library(tictoc)

## loading nutrimouse data

> data(nutrimouse)

> X <- scale(as.matrix(nutrimouse$gene))

> Y <~ scale(as.matrix(nutrimouse$lipid))

## determining the number of the eigenvectors of cov(X,Y) with cut=0.9
> tic("SACCA")

> fit.seed2 <~ seedCCA(X, Y)

> toc()

SdCCA: 0.13 sec elapsed

## finding the optimal values of lambdal and lambda2 for RCCA

> tic("Regularized CCA")

> res.regul <- estim.regul(X, Y, plt=TRUE, gridl=seq(0.0001, 0.2, 1=51), grid2=seq(0, 0.2, 1=51))
> toc()

Regularized CCA 819.58 sec elapsed

## scree plot of cov(X, Y)

> names(covplot (X, Y, mind=10))

non non

[1] "eigenvalue" "cum.percent" "num.evecs"
> names(fit.seed2)
[1] "cor" "xcoef" "ycoef" "proper.ux" "proper.uy" "d" "initialMX0" "initialMYO"

[9] "newX" "newY" "Xscores" "Yscores"
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[0203]
[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]

[0231]
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> fit.seed2$d
[1] 3

type="seed2"E= Z7]3}E CCA WAl X 2 Yo AYUE =o]7] W&ol initialMX0, initialMYO, newX, newY
9 do] ¢ AFUEY BRuFT. covplot(X,Y,mind=10)olA AR g7t & 50 =X HT. = 59 95

%,ﬂ%zm,wug4ﬂﬁ<z%§%2H}ZWﬂ ek Az W=l 79.6%, 91.8% L 95.9%2 JEPATH A3}

Ut 908 Wed ARS ALgRe], Mg A A g 2 nf WEh SVE $pe 2 ARty 2490

T 62 2 ol gaA g mpE SeedCCAZHE AAE ux & uyol tid T ZE =AS o),

T 65 #Fustd, uwxe wE Agsty] g agxzrt AT, = 604 ux@ uyZt 2442 73 602 TAET
7t CCAS} SeedCCAS] Ihe}mElo] A B AJZto] HlwE 4= v}, SeedCCAv uxet uyE A€s}7] $18] a3k A
o] ¥ CCARTH

E 78 B gy Ao wE A73 CCA9 SeedCCARYF-E] canonical variates®] #|1 S EA3F EHo)
o, & 88 E ol YA g wE A t3l (CAYt SeedCCARF-E] canonical variatesd A2 &S TA%
Z=olr}.

T 7% & 8o AuE EF WA (canonical variates)e tS3k ).

## Extracting the first two pairs of canonical variates

> sx1 < fit.seed2$Xscores[, 1]

> sx2 <~ fit.seed2$Xscores[, 2]

> syl <= fit.seed2$Yscores[, 1]

> sy2 <- fit.seed2$Yscores[, 2]

## fitting the regularized CCA

> res.rcc < ree(X, Y, 0.168016, 0.004)

> RCCA.X <= X%*%res.rcc$xcoef

> RCCA.Y <- Y%*%res.rcc$ycoef

> rx1 <= RCCA.X[,1]

> rx2 <- RCCA.X[,2]

> ryl <= RCCA.Y[,1]

> ry2 <- RCCA.Y[,2]

par (mfrow=c(1,2))

> with(plot(rx1, ryl, col=c(2,4)[genotypel, pch=c(1,2)[genotypel,

+ main="1st pair from RCCA", xlab="rx1", ylab="ryl"), data=nutrimouse)

> with(legend(-1.4, 1.4, legend=levels(genotype), col=c(2,4), pch=c(1,2), cex=1.5),
+ data=nutrimouse)

> with(plot(-sx1, -syl, col=c(2,4)[genotypel, pch=c(1,2)[genotypel,

+ main="1st pair from seedCCA", xlab="sx1", ylab="syl"), data=nutrimouse)
> with(legend(-1.5, 1.6, legend=levels(genotype), col=c(2,4), pch=c(1,2), cex=1.5),

+ data=nutrimouse)
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[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]

[0240]

[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]
[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]

[0265]
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> par (mfrow=c(1,2))

> with(plot(rx2, ry2, col=c(1:4,6)[diet], pch=c(15,16,17,18,20)[diet], cex=1.5,
+ main="2nd pair from RCCA", xlab="rx2", ylab="ry2"), data=nutrimouse)

> with(legend(-2.3, 1.9, legend=levels(diet), col=c(1:4,6), pch=c(15:18,20)),

+ data=nutrimouse)

> with(plot(sx2, sy2, col=c(1:4,6)[diet], pch=c(15,16,17,18,20)[diet], cex=1.5,

+

main="2nd pair from seedCCA", xlab="sx2", ylab="sy2"), data=nutrimouse)
with(legend(-2.5, 1.9, legend=levels(diet), col=c(1:4,6), pch=c(15:18,20)), + data=nutrimouse)

Fnshd, FcoAel HE WF) AL AL FALEL WS
A 2 [e)

KeN =
= = -
stk Awkel oigk A2 ol dig o] B2 SFYS A7) s, ke oW

> library(lsmeans)
> fit2r <- manova(cbind(rx2, ry2)~diet, data=nutrimouse)
> fit3sd <- manova(cbind(sx2, sy2)~diet, data=nutrimouse)

> test( contrast( lsmeans(fit2r, "diet"), "pairwise"), side = , adjust = "fdr")
contrast estimate SE df t.ratio p.value

coc - fish -2.3842686 0.2684019 35 -8.883 <.0001
coc — lin -2.1749708 0.2684019 35 -8.103 <.0001
coc - ref -1.4881111 0.2684019 35 -5.544 <.0001
coc — sun —-1.6582635 0.2684019 35 -6.178 <.0001
fish - lin 0.2092978 0.2684019 35 0.780 0.4897
fish - ref 0.8961575 0.2684019 35 3.339 0.0040
fish - sun 0.7260051 0.2684019 35 2.705 0.0175
lin - ref 0.6868597 0.2684019 35 2.559 0.0214

lin - sun 0.5167073 0.2684019 35 1.925 0.0780

ref - sun -0.1701524 0.2684019 35 -0.634 0.5302
Results are averaged over the levels of: rep.meas
P value adjustment: fdr method for 10 tests

> test( contrast (lsmeans(fit3sd, "diet"), "pairwise"), side = "=", adjust = "fdr")
contrast estimate SE df t.ratio p.value

contrast estimate SE df t.ratio p.value

coc - fish -2.14838660 0.3163067 35 -6.792 <.0001
coc - lin -1.79396325 0.3163067 35 -5.672 <.0001
coc - ref -1.07697196 0.3163067 35 -3.405 0.0035
coc — sun —-1.03303440 0.3163067 35 -3.266 0.0041

fish - lin 0.35442334 0.3163067 35 1.121 0.3001
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[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]

[0289]
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fish - ref 1.07141463 0.3163067 35 3.387 0.0035
fish - sun 1.11535219 0.3163067 35 3.526 0.0035
lin - ref 0.71699129 0.3163067 35 2.267 0.0371
lin - sun 0.76092885 0.3163067 35 2.406 0.0308
ref - sun 0.04393756 0.3163067 35 0.139 0.8903
Results are averaged over the levels of: rep.meas

P value adjustment: fdr method for 10 tests

4t CCA°l -, "coc" A2 e A tadd. E=F "fish"s "sun"d dEyv. 2y B 3 el

= Ads] 3o gltl. "fish-lin", "lin-sun" @ "ref-sun" AlololE & xlol7) §lE Ao wm el ).
vt 2 g2l 48 vla 3= SeedCCAONA EEETh. 2 AMHEY pl7IAR "coc" AT E UE A}
=53 o=k, E3, "fish-1in"S IA ©E2X Zom | "ref-sun"S FAFEE Ao® AEA T, o fo=

037t £FHo] Yt ACE FelA gom okl Rt o F s AAH A

R R A &gl FxF od7 AR, dntelr] Ve AA=
2 o] A7 FEAYUTt. o)e} #AAF S, SeedCCA A& A CCARTE vheh=]

W o] A A WE A2 o2 2704 SeedCCAZRH-E] AAE uoll tidt 2P =ZE EAE EHo)

o

<Partial least square application with nutrimouse data>

FEZWe-2~ dolHE ARE3te] 7F AlEdA SAE 1207] FHxbe] wdo] FolA = A
ZolA A A A "C14 0"e] 3AE 1T 87t Jdrt. o] A FHE Ha A
& seedCCANA HE HA AFY FA7E doed seedCCAX,Y, type="pls")E T3
®, "seedpls" A]H. ﬂiﬂ*ﬂ AygEet.

Zol Baslt}. scale=TRUES] A A=Z AE Hy AE FH PJE & 7IA=E oS5 A (predictor) 7} &
th. =A% AFe HE HA AFd o A3gke 3= coef(object,u=NULL) ‘ﬁHMQMWtuWH)
5 o} C%f%fﬁﬁﬂi«%]%ﬁ%N&DW%wLJTtﬂ-+TﬂHu4Aﬁ%%%%§WW.

qheF u=kQl A5, kW FIL2REH AR oS Agek Adgho]l nadnt. vbeF u=NULL]] 4-§-, & o= 7l
< whA RIETh type="pls"e] Af- HAAG FA#ES Adste= AT AAF FAEA G,

"seedpls" AB F#fx9 A9, <4 plot(object)S TE &8 T4 249 A A43 5o S Aottt

u®] gholl =eslr] Hdoll 8 Xxlo] FFEA| oW plot(object)S udl s F7HA7IE FoE AT

> data(nutrimouse)

> Y <- as.matrix(nutrimouse$lipid)

> X <~ as.matrix(nutrimouse$gene)

> Y1 <= as.matrix(Y[, 1]) ## univariate response

> Y12 <~ as.matrix(Y[, 1:2]) ## multivariate response

## fitting partial least square and obtaining the estimated coefficient vector
> fit.plsl.10 <- seedCCA(X, Y1, u=10, type="pls")

> fit.plsl.3 <= seedCCA(X, Y1, u=3, type="pls", scale=TRUE)

> names(fit.plsl.10)
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[0290]
[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]
[0309]

[0310]

[0311]
[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]

[0324]

SIS 10-2023-0168473

[1] "coef" "u" "X" "Y" "scale"

> names(fit.plsl.10$coef)

[1] u=1" "u=2" "u=3" "u=4" "u=5" "u=6" "u=7" "u=8" "u=9" "u=10"
> names(fit.plsl.3$coef)

[1] "u=1" "u=2" "u=3"

> fit.plsl.3%scale

[1] TRUE

> par (mfrow=c(1,2))

> plot(fit.plsl.10)

$proper .u

[1] 6

$nFu

[1] 6.344725e+00 2.383108e+00 1.681329e+00 2.669394e+00 1.853061et00 3.217472e-04 5.296046e-05
[8] 6.017641e-06 4.895905e-07 3.117371e-08

$u

[1] 10

$eps

[1] 0.01

> title("fit.plsl.10")

> plot(fit.plsl.3)

Caution: The terminating condition is NOT satisfied. The number of projections should be bigger than
3.

$proper.u
[1] 3
$nFu

[1] 6.344725 2.383108 1.681329

[1] 3

$eps

[1] 0.01

> title("fit.pls1.3")

> names(fitted(fit.plsl.10))

[1] "u=1" "u=2" "u=3" "u=4" "u=5" "u=6" "u=7" "u=8" "u=9" "u=10"
> fitted(fit.plsl.10, u=6)

12345678910 1112 13 14

0.137 0.368 0.317 0.346 0.492 1.620 0.722 0.003 0.065 1.212 0.458 0.640 0.272 0.397
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[0325]
[0326]
[0327]
[0328]
[0329]
[0330]
[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

SIHS31 10-2023-0168473

15 16 17 18 19 20 21 22 23 24 25 26 27 28

-0.103 0.426 1.448 0.287 1.264 0.517 2.803 0.914 0.043 0.028 0.234 0.598 0.875 0.434
29 30 31 32 33 34 35 36 37 38 39 40

0.694 0.666 2.958 2.350 0.620 0.958 0.495 2.790 0.701 0.168 0.767 0.535

> fit.pls.m <~ seedCCA(X, Y12, u=5, type="pls")

> dim(fit.pls.m$coef$'u=1")

[1] 120 2
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