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Graduate School, Srinakharinwirot University. Advisor Committee : Assoc. Prof.
Dr.Boonchird Pinyoanantapong, Dr.Suwaporn Semheng , Dr.Seksan

Thongkambanjong.

The research was aimed at the study estimation of generalized canonical
correlation when different techniques (SUMCOR SSQCOR MAXVAR MINVAR and GENVAR).
Conditionally, both sample sizes and distributions of canonical correlation were same and
different. Sample sizes were 100, 200, 300, 400, 500, 600 and 700 that each sample size
was random from 1,058 pseudo population with 50 times by bootstrap sampling method.
Distribution of canonical correlation were negative skewness, positive skewness, normal,
leptokurtic and platykurtic. Variable sets of research were child rearing variable, perceived
self - efficacy in study variable and achievement in study variable.This research was
analyzed by FORTRAN 77.

The results of the research were as follows :

1. MAXVAR technigue there were bias and standard error of estimate of generalized
canonical correlation between variable sets as near zero more than other techniques that
there were values between .000 - .020 and .010 - .108 respectively, based on the same and
different sample sizes and distributions of canonical correlation.

2. Based on the same sample size and distribution of canonical correlation, when
different techniques, result of estimation of generalized canonical correlation between
variable sets was difference,significant .05 level. MAXVAR technique there were generalized
canonical correlation more than other techniques in all conditions.

3. Based on the different sample sizes and distributions of canonical correlation,
when different techniques, result of estimation of generalized canonical correlation between
variable sets was difference, significant .05 level. Effect size of techniques were .493 - .571
and MAXVAR technique there were generalized canonical correlation more than other

techniques.
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2D

A1G94A : MAXVAR (Kettenring.1971)

1.1.4 mainlalanuiidesgaresavindanduiusaasioulsaluiieea R
fiANANgA : MINVAR (Kettenring.1971)
1.1.5 navnWiAamefluuusueuuvsndanduiugasssoulsaiullnea R &

ANRNGA WTaLnaLinAUNII kA gaunasAn lainuaas R 1AAI4A : GENVAR (Steel.1951)

9 a

o

1.2 sunangusned e wlaidwdangu gail
1.2.1 2uAnNguA22ene 100 AY
1.2.2 IUIANGHAIDEY 200 AU
1.2.3 1W1ANGNA29EN9 300 A
1.2.4 1UANGNFADENG 400 AY
1.2.5 2UANGNA9EN9 500 A
1.2.6 1UIANGNFAIDENG 600 AL

1.2.7 1UANGNFADENG 700 AY
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1.3 nMsuanuastesdutlssansanduiusanludnea utaduwiuoy deil
1.3.1 nsuanuaauuTAaln® (Normal Distribution)
1.3.2 NNTHANBAILLLLLINI9UIN (Positive Skewness Distribution)
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1.3.4 n1suanuadiuulas (Leptokurtic Distribution)
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2. mautlsmu (Dependent Variable) 8un Argnduiusiauuesialsianluiinea

TENINALRFRULITUARETA (variable sets)

v 49; v a o
YAANANLUDIAWADINUINE
— e » S & 9 4 - . X
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=

anduiusiauuefialaianlullnes Tanan1934ei e lwaistanasnldagUénedinensiing
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RENHANN LN

aa o o

1. ADAANA NN US IAuLLeFS A lsf A lutinaa (Generalized Canonical Correlation) MN8N

]
k24 o

AnAN M A NdNRusszudegasaulsininndnaesge vieigade ldgasauls auauauga

o £ a o 3'/ dgl = o 1 o [ a 1 o
FiondslunisAnedda Al Iﬂﬁm'ﬂ@ﬂﬂ’]’iﬁ’]ﬂ’]@V@NWMﬁﬂunuﬁ@@?Sﬁ’J’]\iﬁﬂ[51’)LL‘]J?‘V‘!ﬂﬂ

a

RMUIUANNEA wazIIATMENANA Ay ressulsusazfautlslinFeniulunisinasiai
WenaNnuInganduiusrassioudsan luilnea
2. mAdANITATUIAD RaNd NN usauuasialsdaTuiinea (Technique of

Generalized Canonical Correlation) YN18I04 WATANITAIUIUNIATIAAI GRS LTI INTN

1
A o o a g o o o

Tiuannisin lidAgegavsasga luisidummindanduiusaassoutlsan lutinaa 411130

AUl lullsnnsun I INeSUN TN 77 Ranuavinmaila fai
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2.1 wmAtlA SUMCOR (Horst.1961) #N181D9 MATANITATUIDIN I ATIAA ARSI

8 dl a rd‘ 1 % a 6 1 1 o o o 173
agApNSTuGasuvisndnudaduiwuvEndias seudnegasulsinuinaingasouds Tneld
uannIIMHAaTINIadAd Nl ssAnsanduiusiaang Tuvsndanduusuessaudsanlutines

dl o LA o & [ 59 s a a
A anduiusiauuesialedanlutineaiiAngegn

a o

2.2 mATA SSQCOR (Caroll.1968) NNNED4 WMATANITANUMIUNNATIRAAI ARSI
& dl ) e‘d‘ 1 (=1 v a 6 1 1 o/ o o/ ¥
aAPNTIuEasuvTndnuLaTwiwvsndeiay seudnegamaulsanuInangasiauls Tneld

NANNMIINATINANLITANTandN Ui NAdvaeveslsazdeang luunsndanduiugaes

foutsantutinea vl anduiusianiuasialeianlullnaadangegn

2.3 WATlA MAXVAR (Kettenring.1971) ungile inAlANIIATUIUNSATIAA AR T
dl ¥ 3 dl a o‘d‘ 1 3| % a 6 1 ! o o o
PdasArniluGasuEndnuiaduisvsndeias szudnsgasaulsanusuaingasuls e
ldnannsin e lainunluniga visanialainudusunsnaaanyisndanduiussassouls
A tutaaantinliAiAnLslsuilAngegn

2.4 watla MINVAR (Kettenring.1971) 0210 INATANISANUIIUNISATIAANARS
dl ¥ 3 dll a o‘d‘ 1 3| % a 1 ! o/ o o
NdasArniluFasuvEndnuiaduinwvindeas sendnsgagaulsausuaingasdauls e
ldnannisvinldenlanuitangs WraniAtlainudusunsnaesunanfanduiusaassauls
A utlaaanin A A wlslsauilAnrnge

2.5 MANA GENVAR (Steel.1951) Munend ATANIIAUIUNINATIAA SR TN 1

s dl a rdl 1 | v a s 1 ! o o o ¥
mﬂmmﬁuwmmmmmm wWuinaunsnedeias ?ZMQWQ‘Q@WQLLﬂ?@W%Qu@WN‘QﬁmQLLﬂ? Tme e

'
a 1 o A =

wanNN9 WA Ame fluuWRae s ndanduiuiaessnulsa lulineai ANAnge wrameuwin

1
1o
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g e

3. 38n13yraunsl(Bootstrap Method) “a1ene 35n19guanatnvinuinlaauainngs

o i dld a ] 21/ dl ] ¥ v ! o J o 1 dld a
AIDENNNBL AN TmﬂuummNngmmmziuiwmmmLmﬂmmmﬂ@um'ﬁ)mwmﬂLmu el

a a

14 v Y v 1
FAduMINsguEn Auau 50 AT Tulsiazauiangusiaainsdas viailivatinun 1 lunisl seann

ANANANBENUATAINARI AR UNIATTIULBIAEUANTUE AT Tl ATENINe T ARaLTY N

a

v v
wazAtiuinANdAryessaulsuiazan lunisduuiazaisasldnipianduiusanTutines
WaldnagauauuansaasAauduiusan lutiaea nlfinatiannsaunsinaiu
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v
UszannuAranduiuganluiines (Bias) sendngasaulsnng uazAnimrinannddyaiuiinea

wessaulsusiazio mldanuasisesAmanAIadanaslaniinannguaaatneynawnsliy

o

1 aad‘ ¥ { 1 a ¥ v a oA dl 1 aa
ﬂ’]@ﬂﬁmiﬂ@’ﬁﬂﬂ@aﬂ nagaan Taaldinusilunssinduiniianuimesnse lunsdseun AN ans
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fia ArAnuAnEeneeansUszanuianduiuianluinea FesdAnlndFssauduniiqauas
InkiAasuAp A BT AR NNgaLsznafien S1uau 1,058 au A dwnneinans

5. ponidedulunisszunniAadn wanaids nsfansanainAALAIIAAREY
NMTF UL Tz A andTus A uilAea (Standard Error)szudretasiauiilanng uazan
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a A

N13UszNNANATE A m'qmfmﬂmmLﬂﬁ@ummgmmmmiﬂ?zmmﬁmuﬁuﬁuﬁmmﬁmm Aag
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=

UL 1,058 AU N LN nang

6. ATRTIAANNIUNIZ AN 1WNNTUTE NN AN ANA NN LT AN TUTABA UUIEID ANNIUNIZAN

Tunstszannuanauduiusanlutiraaszudsgasoulmng TnamansnnainAtANTiesas 7

| 1
o a 1

FANTUNAINAIAINANBEN LAZANIENUNRATTNAINAIANARIALARDUNIATFIU NS
dszanuranduiusaluiiaaasndgasouilsnnelulsaazinalanisAuam Hetlpnaay

IS B

o = { dl 1 aa vy ¥ 12 o tdl A
Z\]’]L'ﬂENLL@Zﬂ’]ﬂ’l']ﬁJﬂ'é\]’\ﬂLﬁ@@ull’]miﬂ’]uiuﬂqﬁ‘ﬂﬁ‘ﬁiﬂflm@ﬂ@ﬂﬁl @QNﬂWLﬂWIﬂ@@UHNWﬂW@@M?@

1 1
v =

Henvaangn LL@xlﬂé’LﬁmﬁumzﬁﬂL?Smme'ﬁmmmmmm?ﬁlﬂummgmﬁﬁmmmzﬁuﬂimm
Fen 4 ion 1,058 Au AlITunosinats Aefnauldnnistlszannisnauduiugan luiinealy
mﬂﬁﬂmiﬁmqmi’fujﬁmwmmmuﬁz&m

7. FawilspTuiiaea (Canonical Variate) MuNeind FutlstlssnaufiA nannANE U IF
Wueesiauls U i38n91 predictor composite WAz V aziseindn Criterion Composite

8. anduiusATulAea (Canonical Correlation) YNASINN 151N UANNENAUST T4
FaulsAnTullnearaurasgnRaLLs

9. @hﬁmﬁﬂmmzﬁﬁﬁmmiuﬁm@ (Canonical Weights) Manenis taineesaudsly
wAaLn Hunfudnsinfaususiaziaipnuddnylunisesunesudsaluiinealfiteds

10. nquinathenages e nquitesined Wlunnlssnnsadaiusmiuiees

o [ %

v 1
seudnedauilsusiazgauazAtntnAud At lutdneanessautsusrazsio deutiailu
o al @) \oaa ' ° & Lo
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50 A3 lTuAazIUIANGUFA9DEN9
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Autlsz@nsanduiusanlutinea 1w 50 A1 TnaFesandtdaalimuin udaiiaualugilang
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1AIn17anaIAND d9n13938 luAS il ARaNTuINIT AN AR AN AN FL AN D ANA NN US

A tutinealugdldsaeanisuanuasaaindiigduuy Ae nasuanwasuuulni (Normal
Distribution) N1TWANBALUULLNI9UIN (Positive Skewness Distribution) NTWANLASLULLT
N1N9AL (Negative Skewness Distribution) nnsuwanuwaswuulag (Leptokurtic Distribution) Wag
NIFUANUATHLLLLUINY (Platykurtic Distribution) Iagignugtlutiuusniesinun1snaaa Ay
3 ¥ v v ] { ¥ Y o [ =2
aasdeya wazaesguuuvdssiasiunimeasuaulsesdeyas drdcldiiunimaaenas

qulusaundrazldgluuunganig

a oA

X =2 ax A ;oA e o = H
12. N13DUTHLALNG U189 Aansnneus visertnAsesdimsetniTawien1emnan
wazn3eyinie ludnezaedniseusndeaan guaenlald June Weeda uazasineluGag
~ . o ey 2 .
nN13AN®I N13uEeNIY N1sALiveu Ngldea1d N gananwazsnsamiall Inswdafluniseusy
d” a A a d” ¥ a A ¥
wenguuulszenglae videuLUgRsIIN n9aLTHIAEN UL LANATRsNNIlUvTawLLdNI9R

o 4 | = | =< o yy
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13. N195UFANNAINITNUDIAUBI IUN 9T MDY A NFANAINNsNTnEW ATy
ANNFNEALATAAIAATULATN I8N NNIFAARUAIINAINITNUIAWRIAINUNAIAINNT
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519 wazANiuasdenaligronainnsalunisFauntinAtanfiaznmdenn e a9dnls
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= = a

14. HAGNENENWNNIFEL MDY HARNOTENNNNIFITIARIRAARTWAT N ENEINg L
[ % o a ?:/ = || al' = ya a '8
HuaruiangnisnrestinGautulscandnsndn 6 lunislauiioadnaAransuas
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NITANPIUUNLT LU 1
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NSAULUIAALUNISTIAE

'
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119998 uASINNAA NI VNI EINAANHINITU T NIUAN A UANWUS 1AL UD TSR Lo
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AN lutiAaa N1FWNATANITATUILANNAWTINATIA AR SUMCOR MAXVAR MINVAR SSQCOR

4

WaY GENVAR Tagifiaanisdnsidnnananisatuinslanliadmunzanlunislssunnen

v o

anduiusianiueiialsdaTulines ldunizanign Inafdana1InnAINAIANANBENIAY

a

o [
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annsldRsnsinysaunsi (Bootstrap)inaigusinasinuusldAuauam 50 A3 azldAauduiug

©

|
o

ATutiAea i azATIgH A4AIN1T0NTIRABLAIAIINANBENLAZAIAIINARI AARBUNIATT N

v 9/
v

TuntsdseunAranduiusanTuiinaald MeligadalaAnwniunsauauide ludssiau
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WATANISATUIUUDIR DR AUANNUS LA ULUDSSALTTANTUL AR A A1NN1TANE
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a o ¥ Yy aad ]

vAdeTiReateaiun s FaRnmLeTalafan Tullneatu Wulsemalnedlifinns e aan s
flauAsemeduadRAan g dRauduiusan luinealails Fadunnsinnisiasesin
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(Nonlinear Canonical Correlation Analysis : OVERALS) WAYANTAATNZINIDADDE LNART
e ¢ o dl o = dall
ANNIINEINIDIAZLUBAINRANAN BTN FiautlsithsnAnHAgasouls Aa Foulsaaiy
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A TutAR AT AAULTE NI NENT AN AV NANAUS T UL Y Dad 1 uAaUNBLLLNI S LNEEN
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WLILUBUWITINATN TINFAIMLINABINITANENAINTA A AU TTANUUG LHUARLLTAZ LU

AiaAans wiladuaiusu foutlsganass e tladadauyana uidwdsu wazsaulsgad
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LNA1sMNEARUNNSIATIZRAUANAUS A TuTiAaa (Canonical  Correlation
Analysis : CCA)
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FauLlINI9a91 uazaasaulenedne (Tabachnick ; Barbara ; & Linda .1996)
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AAIINAUDINITIATIEUA UL ADA
daaninlunisAsziA luiaeanfail (Tabachnick ; Barbara : & Linda.1996)
1. lunrsudanapTuiineadnlasnuasdudas
o dl v o % o/ o '8 o = v [ = 1
2. AU M A nFUANNFNRusIa9sLlsAN Tl reafail s idang

IR T

1 2
%

3. mamurngsaulsaTulineaaziiugaszaingauianu
4. nrsaemzdandunusaluiinea Ao n1sldmentessulsdassiasfiqns
dl 1% [~ o/ [ & A dI o [
R E T Y P T L U P G K B RV Nt BT PR
1 o 1 % a6 v o Y o 1 | o 1 o

5. nguAdatefasl T lunfsAtuasasuInInadnsdaureangusiaatneiy
uUUAILLsRaTzA9azLTlY 30/1

6. soutssipaiiunisuanuaslAsng wazmndniusszdnagaassiaulsanTulines
sl Homoscedastic

7. lunasipazianlutines ldadsaznudeyanmalilunisimmed uazdayas
piag bl Outliers

8. faudsnunuAnEnldasidi Multicollinearity

9. lammnsaurlapunung ludisnasin 148 lugnanduius i Tulinaasingn

30 18 azAn rwinny .30 azanunsntnauanisabinaaumlslmuldidanndn 10%

aumeﬁugmmmmiuﬁﬂﬂa
MaAeiandNnus AN TLT Aea 1UAT N9 e AR AN A LR LS s Nad s
1 al o o :’/ ] o d? v o/ o ca k% o
A0970 WeazgaNauIudaulssuraassaaulil naaza¥egtiuupnuduiusidaduansdauls

wsiazgn nannAe Bl X iusiaulsdass ieesaulsvinunaiauau p i Ae X, , ..., X uaz Y

'R o

dusutsmuvisesudsinusiianou g #a Y,,....Y, eazsiessiannisiuansienanuduiug
dadureangusiauls X uazngusouds Yiuaed i U way v as@enda dautlsanlutinea

(Canonical Variates) Wi NANN LS I Lm0INgHAILS X Waznguiautls Y suansi fall
U = aX, taX,+.. +apXP

V = b)Y, +b,Y, +..+b X,

N1IATUIANANLs2ANENRIFIU auay b iluAN Azl Canonical Variates U iy Canonial

Variates V HAMNANTUSEI40



24

n7LUNUNIALAZRUF NN UT AN TUTAaa TuLsnunfqulsanTullnaagassiauls 7

N1 19ien Pearson Correlation gagn 13 oy, \Hurngagn T9(3undn The Largest Canonical

, Y Y o . . dr e e en
Correlation WAZISWNUANE R, LAXNITLIUNIAUWLATIdBTassaulsA TuTaaad Il duiusi
Au3N 11 Pearson Correlation szudegtidupinuihaziiluituainandaly fe a9l r, |

22
[~ 1 o/ s o‘d’l v ‘1{ v 1 1 % 1 v
Hlurngagnsasasnn Avudniusilair@uuazaztesndt r | dudeda r,  avld 73 uay
171 11

r v, azlé 51 13uNWIn The Second Largest Canonical Correlation (R,)

[ %

Tneidannasdndoutlsanlulineagnassiugusndiagllduiugiu nuaaoindn

r, =ouaTr, = 0 T9a113UA89 Canonical Correlations 7iluld1lé Aa min (p, q) =
1Y 2 1v2

Fia@einalmis & min (2,4) = Canonical Correlations &89A7 T9N19NINLAA1WILURY Canonical

o o aa

Correlation 7l 14 mlfannisianspanndNiusetelia dAtunieatia (Stevens.2002)

ManAdaLNEdIAIasENFNNUS AN TUlAaA

o [

nisdAsIEanduiusa luilnea gasemrsnaaeutudifnaesdsznis Usenis

o

wsn Wunnsneaatiiesindnladidauduius dudunssad sl g Arysznanedoulsaasge

o o o

Tuvdeld dnudnildednfoyfasnaaenludsynisfides e nadeyie AnduinTlAuduRLg

1
o o© v A = 1 o

AlutinaslatienddedaAty dune dngusauilsdaszuazngudouilsniungndudAny agu

q

1
° al o o o

PanIagaLtitdAyanduiusanlutiaaad 1N AN Aty wiasnadeutididnyld Ges)

o W o oS B % a A o 2 2 2
Wuﬂ?g'ﬂ\ﬂ&lwuuaﬂq (31 VNMN'&NNmﬁqummﬂ@ﬂuslum@uu?ﬂ AR HO : RC1 = RCZ = .. :Rci

Tneazldnnsnisuanuadlag iAo d3tues - Bartlett @an1lfdnel (Tabachnick ; Barbara ; &
Linda .1996)
, k, +k, +1

Y =—|N—1—| ———— | [nA
2

IneANANWUEs2 1919 Canonical Correlation Waz Eigenvalue@nunsadaisladne

1 . 1 o . . o o 2 o o | .
WFAaE Eigenvalue 7\,i, L1NU Canonical Correlation &INN1ANA8N, r; @MTURATEN Canonical

Variates 1@ r, gnannndvaed Aaziauaiiluaniuulslmuneiunalfassasssiouils wse

o

A =2 uazderiu Eigenvalue iuenanislsaniis A E e G TN T TSI L RN oot

I Cl



25
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Canonical Coefficient (ﬁﬁﬁﬂﬁﬁﬁﬁu Regression Coefficients) FyCanonical Coefficient

dsusausmnuvn1élag (Tabachnick : Barbara :& Linda .1996)
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wilstsaugegn Fegannanaiuni13naliAnleinu (Eigenvalue) 8 uALLsNaa9LanLAaFH2LL9

1
=

A ulAeavaayENFanduius i Arauulslsugegn Fadunninesd WMNNZANNGATRIAILLS
AuTinen 1USLARNNI A IEAe v lFlenuanmes (Eigenvector) 81AUWINNANAINN
LLﬂiﬂmuzg\izgmﬁuLm

MUALAENBSNEA (Tobias : & Tormod.2006) JANNUNILIBINITIATIEAANANNUS

wuesialstanluiiaea (GCCA) 91 ABLUINIIN1IN1IATaE YT nd AN sa1s91 lmun

'
£ A o

Lﬁumm\wu (Cross-Covariance Matrices) @zudﬂmmﬁqLLﬂazg:umﬂﬂdmmm GIABNITNINIG

o

AAsziedALsznaunan (Principal Component Analysis : PCA) 7ifoulsguainngn aaqqn
ARNBAULLLUNUNNTIAT EianduiusanTulinea (CCA) NAudniusaasaulsfouls
= ' Z// o a | o d‘ ¥
iNeaeeTaLrintiu AoudsaTutipeaaziuiladeasin (Common Factors) NanmnsaAunwulng
PCA

Taaagiudanisdiaseianduiusiawueiialafanluinaa Aa n133L1ATILIN
ANANTLEIavFausNNINndrdesgasuls Nannn liAanduiugan Tulineaszudnege

o/ 1 o Y v o a o i’/ =l
foutsmnagesaulslanianiuluniminsziaiabn

LUIAALAZUANNISUDIR DAFNANNUSLAULUASSA LsdAluNADa

S
NIUAMUUTRINTG A

1 v
A o =

WHallAausauIuaINTga LL@;L‘WI@ﬁmmﬁmmmﬁuﬁuﬁ’m@mmﬁqLLﬂJﬁ?ma'mu X
%%mm"qﬁ (Takeuchi ; Yanai ; & Mukherjee.1982)
1) Method of Projection
fuusnedtseianisldundnnis Geometrical Fsiifuilsanuga e X , Y , Z
wazunulng @y, 0y, O, AMNAIAL %muuﬁd'ﬁ;mmLfmmé‘rmml,wim X, Y, Zludasy
a8i19iTaLdu (Linearly Independent) W g, =Xa,g, = Ybuarg, = ZcAaiaguntnmin
wnmed a, b waz ¢ lneanuduiugszudeiuies g, , g, waz g, v‘iﬂﬁﬁmzﬂqzﬁmmﬁﬂu’m

% !
16 139992911019 Projection 2B9HATINIBIANNE T8 g, , Gy WAT g, ATLIBNUAIN LIRS

dl dl ¥ 1o o dl IS ° [ o !
TANAINTRUVINTUBIALsTNEL (Component) TNHATNWUININAIMTLNITAANGH X, Y uas Z
il lwaeengs iu (1) X uaz (Y,2) (2) Y waz (X,2) (3) Z waz (X,Y) Ingldiedian (Union)

199 O, Uz @, ganuaiy o 74 Projection 284 Linear Composite Vector 189 Y

YUz

|
A

ez Z unulag Yb + Zo 1 @, Ae Px(Yb+Zc) TnaiReuladn
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! ! _ ! _
aCya=bC,b=cC,c=1
a
3f P (Yb+Zc) = A Xa
4' =) 1 dl a [ . .
e A, Pla Arael lumnaReedi n1g Projecting
(Xa + Zc) U O, uay projecting (Xa+ Yb) Ui (0, ANNAAL 13116
P, (Xa+Zc) = A,Yb uar P, (Xa+Yb) = A Zc
o :J/ = A ¥ ! a rdl 1 '
fatuslanmesuge NfesmanAmndneflineudia, b, c, A A, A,
Cyb+Cypc = ACya
Cya+C,c =ACub
Ca+Cuyb = ACcC
luarsuefuanmes Xa, Yo uaz Ze - iugARNAaiNaIN I9usazga Aa s
projection UBNATINIBNABITARLT HANANNUUANNNIVIA NGB NTaN )11
2) Maximization of the Sum of Correlation Coefficients
X R RN o Tt PO K E R NIRRTV R R P R E R L T R FR RN ARG TN

Aulsr@ndanduiusszudnsgrasdonlsainesAlscna udAngega Leunusaulsans

q

[ . o s e [ Z'/ > o o 0%
asAdsznay Inel g, =Xa, , g, =X,a, AT g, =X,a, Atlusetaazinanuaulvigegalae

Q = rg1g2 + rgzg3 + rg1gs
1 1 1
= —(Xya,,X,8,) + —(X,a,, X;a,) + —(Xa,, X;a,)
N N N

! !/ /
= a,C,,a, Ta,Cyza; +a,Cza,

N3l Q gegn neladaiafug

!/ !/ !
a,Ca; = a,Ca, =a3Cga; =1

131 Differentiate the Lagrangean Form
=a-1(ac 8, —1) =22 (d —1)=2 (alc,a, —1)
f(aj.a,.a5.V,,V,. V) =Q ) 1Cyay =1 2Cppa, — 1 a;Cg5a; —1
FOEANNANAUSTY a, , a, WAL a, WATTALAANSIYINALANE 193z 16

Ciay +Ciza; = V.G,

Cya; T Cpa; = V,Co0a,

Cza; T Cga, = V3Cy5ay

GawhWenfasmeiiauasnisdeuniinaaniuda msia a) |, a) , a’, ausisy

Tuaunig 191azls
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! 4
V,=aC,,a,+aCa, = 9.9, +

r
1 94193

! !
V, =a,Cya; ta,Cpa; =

2 rg2g1 +r9293

/ /
V, =a,C,a, ta,C,a, = o501 +r9392

| 1 o !

=£ o ! I o o o

gethllgd Q= (v1 +V, +V3) UBNANNUUNITNN C,a,,C,.a, WAL Cyaa, 183

ANNITRANNAINAND Ao aauglannisdn b lwwamsnd

Cii Ci G| &y (1+Vv,)Cy, 0 0 a,
C,y C,, Colla, = 0 (1+V,)C,, 0 a,
_031 Cs,, 033_ _33_ i 0 0 (1+V3)Cg3_ _a3_

nsAngn v Ae Asddudmiunimndi a, , a, uaz a, las

1) UszanaurnEuruled a, , a, Wz a; el a, |, a,, WAz ay,
2) MU diy) = Cuayy TCiay TC3as k=1,..)
3) A Vi =\ [a0Ti T

. Sl
4) AU ai(k‘H) & Cii di(k) /(Vl(k)+1)

19191RALVINT1ANTURAUAIN (2) T4 (4) AUANTB @, UAZ a,,  AST LU NNEIAUNTE
g
Hai(k) — 8t H < € Pagsnlaun

n19Ngatn1eATIAAIARSAIMTY Convergence 284N3ELIUN19ME1 laignad1g us

u

1
A 1

Uszaunisnifaaa uaunesnsfiifoat198n19921dn Convergence 1adsiuiasngn WWamn
BuAugnaanetamuIzaN
Wiulddadnaanisufineaiuainim iuntaanisinlidudgeganes
~ ! ! !
Q=2Q+a,C,a,t+a,Cya, +a,Cs.a,
Qi o Y 1 L4 3| . a
wnuANIIN A Q geam 99 U, = (X, X, , X,) wazlii f, 1l Composite Vector Hgnulng
f, =U0, = X,a, +X,a, +X,a,

M lfAanuusilsouaes f, Aa

s’ = iHu3a3H2= ia;ugu3a4 =ac,0, = o
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22
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O
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A a3 =la

A3t uaNyINgIasdNeanly sriaue supermatrices

30

c, 0 0 a, o0
Do, =| 0 Cp O | #EDy =)0 a, 0
|0 0 Gy 0 0 a]
(p+qg+r,p+qg-+r) (p+qg—+r,3)
Ipen17l9mnandd 1918181 aNENLNa et aduaz s
15, O\ IO
D4 Do, Dy = 15 = {01 0
OF—( 1
Wilenu Lagrange Form iy
Ny '
f(0ly . 3A) = 0L,C,0L —1;(DOLD, Dy —15)Dyl,
Bk
“ ‘ A
Apg 0T ®Q A,
DSK =0 A, 0 |uazD,A=|A,
K kg_ _7»3 ]

v
n"s differentiate Aarfdusan oL, wazn133alH derivative Tl 0 19 l6wn

1 Of
——— =C40,; =D; Dy D

200,

s =0

] ' o N !/ 4 (%
TeWinFeny annEafinanaNa N9 o, luannstiaziing

, —
Q;C,0; = 0D Dy D |

_ !
= 130¢,0c, D, D 33

}\,3

= 1;D —K+k2+K3

m

1 1 v 1 1
am A, +A, +A, 20 Aedsiigna¥ i Wewvisng C, Ae Nonnegative T9usiay



A A, waz Ag enaaslidflunanianely

MENASf, = Xa, ,f, = Xa, way

Matrix 289 X, {11

31

f, = X,a, POAIN AN 1918101906 ALAS Residual

XP. X,  XP.P, X, XP,P, X, S

1 ; E g ’ E g ?11 ?12 ?13

C, :Q X! PiPiXy XPy Xy XoPPX ¢, C, Cy
f il 1y £,

><’3F>12F>11><1 X,P P X, xg;1 ;3 Ui
A " e o

&l T

i

C,=C, —CJIaIaIC —C”aJaJC +Cya(a, C“al) C”

fia G, =C,—CjaaC,
WAy
n1slANII89 Canonical Vector AMALIADY L3IAWINS Weighting Vector OL, uflians

Taansunu C, luannisuu asel éji wazlunnaiAeaiy Weighting Vector OL, SuALIAN LAY

FUFUR AU IR AU

nsaldALlsNINNENTR
ad a Ly o e o a ° o o 1% ° dgl !
TresnTmaziandunusaniutineadniviudsaiuga lduustinluilennen

NFulsnNNdN@INga amnsninliAaN (Takeuchi ; Yanai ; & Mukherjee.1982)

W upid s
A uaz Dy 1 lfuuziinlu section flew seanntiisnen
3

Us. Cy.Dg_ . 0Ly Dy
) Si )

U+ CpDg_ Oy D A uaz D

U, = (XX, X)



C'H C12 C1m

1, Cy
c, =-Uu =| .

N

Coi eer +en C,_
C, O 0 ]
0 C, 0
DCm =
0 Com

EX ETh 0]

a, Py =6 4 0
am = DOLm I

an, 0 a.,

L /8, | N B 0 ]
A A, 0 ¥, 0

. Dm?\, i
W 0 A
o v 1 ! ! ! .
i lilANgean Q. zaamumumam =a,C. 0,  subjectto
l pr— , = e e — , pr—
a,Cyay = 8,08, = 0 =a,Cppa, = 1
Gaaweiflu Dy, D, Dy = &N Differentiate fae O, vasilaridi

m m

f(am ! }\‘m) = (am)lcmam _l:n |_D:nOLDCm DOLm _lmJDm}\llm

wazanlii Derivatives 111 0 1379216

1 af dl v [ k4
;g = Cma’m —Dcm DOLm Dm?x,lm =0 TNARAARDINLANNITUINLU
m
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Cy Cp oo Cul [a] [AcC, 0 0 KN
C,, . : a, 0 AL, a,
Cot +o+ o G | |80 | 0 e e A C o

Tunsalile m = 3 nafinees D, ina
m

’ _ ’
Do, Cully, = Dg D¢ Dy Dyl

= [Dg D¢ Dy 1D ,ln = 1D sl = Ay
g
A EBP DA ¥LEPr,

7\'2 = Py Py P, TPy,

7\’m i pm1+pm2+pm3+"'+pmm

y ! o a £ v o o '
e Py = aCya, Ao duilseAvaavduiusszudng

f = Xa uaz fj = xjaj
o m
o o =
Al XA = 2P,
] i
P
o Dot b = I

AuLlslsuaesnanaessaulsantulipea f = Xa, + X,a, + ...+ X a_ An

1 2
Sf = QHUmamH

_ L
- _a’mUmUma'm
N

= l:nD,OLmCma’m = Ir’n}\‘m :i}\‘l :iipij

i=1 i=1i=1
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dl o 1Y o 4 2 | d! o IS a 1 o o 4
TIUULUNINFRIN LI Sf WQQZ@@ GNQJU’QZN@WLVIEI‘].ILVI'WT']UTIW?VI’]IM@N@WII@Q Sum
m

of All the Correlation sz1degressiaulsatuilnea

TUNNINANNNTAINAN9 AR ANLANAN9anWafusialilee Eigenequation wsne

A, a1aagdAuaneineiu GeniiaALan

a Cﬂa + a 0223 + - +amCmm o =1
wugunsduin il A, =A, =...=A_=A mmw A=C, uav
B=Dg_
Tugunistiianls
SR
e p, ududsan sum of all P, aalidnilusasldiflunas is1e1aldinousiills
m m 5
Qm 7 Zzpij
==t
F9fiAa Sum of the Squared Canonical Correlations Fenn LAY Q, 'ﬂzgqa;m b9
differentiate #ngl a, , a, ..., a,,

’
i(e m’ m Zzpu [Dm(xDCmDam —lm]Dm}le

=1i=1

LAILNAIN

iipij ZZ aCJ|a|

=1i=1 =i
d! g b % 2 [
TIHUATNATENITINURN a, L‘ﬂu

10f
——ZaC“aI Ca —lCa =0
26a| —1

o

dJ 1 a o GO
FenEu b anasmnsnadii



Ci P12C42 PimCom | [ 21 ]
P2:Co; Coz ; a
_pm1Cm1 Crm | _am_
‘AC, 0 - 0 |[a]
0 ACy : a,
i O ) ) mem_ _am_

e p; = ai'Cijaj wannsdefiatlssneudasrwieiinesilinsua o Fain
plaainnsszanmel P, TnennsldandszanniinBuguaes a,,a,,..a, MaIuim
ﬂi:aﬂm‘iﬂuﬁ%miﬁq%ﬂﬂﬁlﬁmﬁuMﬂfn‘ﬁﬂ@'muﬂumumﬂ

densiasnishssoullsaananngasiauls X, , X, ..., X, s FeavinAnsie Uil
GRENGT

Ol —

Ztr(pxiAi,pxjAj)

i<]

Multiset Canonical Correlation Analysis (MCCA) AINLUIANNAAUBINNANALAE
\aasauaa (Maletti :& Ersboll.2004)

MCCA finaannisagneiiugungu) CCA Mimualag Hotelling 1% n gauessiautls

g X, , Xy, o, X TR M, m,, om, (m, S m, < < m) TneEuisn MCCA undauils
"

U = [U,U,...U,] Wilne (Maletti ; & Ersboll.2004)
T T
U = a Xy . ViUl = a 21131
_ T _ TZ
U, = aX, , V{U,} = a,2.,3,
. T T
Un - aan ’ V{Un} = a, Znnan

ANELUNTNTN1TNTZANS)
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31211 a4 a1212 EPREK a1z1n n
U =

T T
_an zn1a1 an Zn282“' a Z:nn n

e ZU = Cov(X;,X,) waz Cov(U;,U)) Z” J foudsti U, ..., U, gniaan

pNaNaasANulslusanRanisiuualaan s iRAgaTes Y U

1) nennlinasINea Element ANgagn

u q

max ( ZZa 23 (SUMCOR)

i=1j=1

2) N3l Sum of Square element AAGIGA

Ell Q

n n
T 2
max[2. 2. (a; 22,)"] (SSQCOR)
i=1j=1
3) N3l Eigenvalue N vajqniiAngan (MAXVAR)
4) N9 I9A Eigenvalue wu@ﬂ@ﬂﬁmﬁ@ﬂqm (MINVAR)

£

5) n13n118F Determinant HANTasan

q

min(det Y U) (GENVAR)

o n = 2 BwidndavduiuslFunui Covariance Matrix nsdaiiazivindu CCA
Tnenlnfdaiiedu Aa ma‘ﬂa\zaﬂmﬁlﬁﬁumﬁmﬁﬁﬂLﬂwmﬂﬁmﬂm@mmiﬁdﬁﬁu
YarTed 2 4o 19 Tuetnandneaans Ae
1) the Projection Vectors Ag Unit Vector mﬂmwi@zﬂ;m : aiTai =1
2) Auusdsauaasmauilsludmngy 1
i =3, Z” =
ﬁqLLﬂ@mmié"imwuﬂu%mim Ananluinas 95undn The First  Order
Canonical Variable Inl Kettenring WdgINnN19U881184 The First Order set ﬁﬂﬁzﬂ\‘md’] Order
Canonical Sets &1 U’ N ,US'1 1fl1 The First s-1 Canonical Set LL@zLLuQW’NMﬁ\‘iﬁﬁﬂﬁd’m

28401918 U° Canonical Set Aa n1sldinnusigalusininost audedniin

corU; U} = 0 (i=1..5—1;j=1.im)
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Multiple set canonical correlation analysis ATNLUIANNANUR LU, M9 LA
WANN3A (Chen ; Chang ; & Patrick.1994)

NINNTIIMANN322 CCA annnenilseens AL multiple set 189434 giluuuves CC

o

"uiudeyanaiegnaz3andn Multiple Set Canonical Component (MCC) tanasnsfdn X 1flu

RNo

v a A

ayaniflulAninfinerinldiinauazas derive MCCA dmiuaindnuouzdaya (X, Y, 2) 1y

=2

Fag19Llaiau correlation coefficients (fy; , fry » fys) TEMANATNAIALTZNAL ANUILLNUTN
o 4 1 d’l oo ai 1 [ o a £ @ o rdl 9}4} =2 1
nlgmeguuiuguiaidunuandeiuresaindulsrdnsanduriusnduly s Fensnnanedn
aa 4 ' o 4 rd‘ 1 o 4 o val 4 o
Faufuanseiuatunsaliuaaininmusinuandeiuld nasinldlAigailsznaudon n19vin
Winasawvasduilseansanduniusin1gegn (MAXSCC) waznsvinliuasonyesduilszans
ANANALEINAAIADNNAGIGA (MAXSSQ) dmiLdeyannInndnaesgn inourinsinaiuminllyg
N dl 1 [ 2 L . o Y a 1
Canonical Component NBANAINNL 011 Canonical Correlation @a%wﬂmﬂ@mmumnmq

senIngianTsuisineNesiantias (Chen; Chang ; & Patrick.1994)

' e 1
a ¥

Tunsildayanatege @sinaadesaes H Sududeusdatlyminisinliiege

q

v o

19819

v
¢ o A

mavinIsiuasuesdulsrAnisuduiusiomnidgegs
T, T T, ,T il T
MAXSCC = HAV,,B'H' + HBV,,C'H'+ HCV,,A'H

N9 A B WAz C1318asnisae (N, + N, + N,) Linear Equation %78 Covariance
Supermatrix 28388 (N, + N, + N,)* wazug9q Covariance Submatrices s¥udn9guastays

Favuaniluly e

nsuaniageAdINean luns ldndsransanduius lugusiduinosinlilidnga €

q

Finousiannld Eigenvalues 184 Canonical Correlation Supermatrix 114 NoUTURe MAXMAX
(MAXVAR) A9 n15911% The Largest Eigenvalue dAguaa inoust MINMIN (MINVAR) ABns
1157 The Smallest Eigenvalue AAN6GA WAXINUST MAXDET @8n1991115% Determinant 184

Supermatrix NAGIGA

| '
¥ o

a A di aday o A v p
ﬂf]?ﬂﬂﬂlaﬂﬂ\‘iﬂﬁyﬂ’]@u L'a"]L@u@LL“LA&QﬁVﬂNLﬂEIT]J@QﬂU Supermatrix DLTINHATINUAN

foya L gn dwivudazguunindanduiusanluiaeara W, = Av,pT WaA RAe
J

Transformation Matrix A nd@yans Canonical Components uaz V, Ag ivisndanduiug
FLNTNABIA (1 4AY ) DanduiusianunldAuniglielaseaing, a A1gave9 L-1 Canonical

Correlation Matrices N9 A, 1anfienalé

D =W, ,W,.,..W

127723 L-1.L
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dndayaanysnd wiuisznausae Orthogonal Motion Systems Wit sinlusiazunes
L-1 Canonical Correlation Matrices uuinuaanlazasannisaziilu Diagonal Matrix 4@
#281 D wazanniiu DD’ ezl Diagonal Matrix lunsel Diagonalizing DD’ WintAgufiunisin
191 Product of Canonical Correlation Coefficients A94n me@mﬁﬂuﬁuﬁ%gumm Supermatrix
|11 MAXSCC %38 MAXSSQ 1314111370 Diagonalization 284 DD’ Iugmz‘ﬁ'lﬂumm%ﬂwﬁﬁ
Tﬁﬁm@mmm‘?m Multiple Set Canonical Correlation Components

miﬁﬂﬁ@mguuﬁugmmwﬁ (a) The Product of the Corrlation Matrices YTRLN U
(b) The Squared Product of the Correlation Matrices %I\‘lmmsﬁ a) ‘-wﬁfLﬁlfrJ Weighting Function
Fanuneq field Bl luannisnisinlign i inous b) Azgn A UL
E’Tmm@mwzﬁ”mﬁuﬁﬁﬁzgm‘wd’m X UAZ Y 92UIN Y UaT Z uarszndn Z uas X dmiudaudls
X 19609n19NN IV, Vo Vie mmmuﬁ'@m Feannnsn@eniln

Vor Vo Vs = AVXYBTBVYZCTCVZXAT
3 A(VXYVYZVZX)AT

Lfl'ﬂ AA' = BBT = CCT = | transformation matrix A ﬁ@?ﬁuﬁ’mm

T

AN VY, TUR W = 0

Tunadeniy B uaz C anxnsnvndalalaanisus

T

B(Vy, Vo Vs - A)B 0

T

way Co/ ., - G = 0
Vuﬁu@;aqm@mumafﬁ A N, , N, ez N, Aruansu dnsadlu Weighting Functions 184 field
Aulaleletnsanysol dwiumataumenaazfiosn sanduiusingasudng X ez Y
FEUINY LAy Z whiqfu (viutsznauaag 95134 Z wa X Tunsaiinaust b)The Squared Product of
Correlation Matrices (Vg V) (VSTVTW)T @zlﬁﬂummsﬁﬁlazﬁm The Transformation Matrices A ,B

waz C uiinel

T —_—

AV, NV VoV, - AAT = 0
B(V,,V,, V. V- A)B' = 0
CVA ViV Vy - A)CT = 0

a

TN I NANgATRY MCCA anaazld SVD (Singular — Value Decomposition

q

Analysis) 2eensszgne iudagavanage 1913and1 MAVD (multiple set SVD) lunscisl

unUN Correlation Matrices Nonnormalized Variables X, Y wag Z haz Covariance Matrices gn
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1Nl nnsan@nees Weighting Function li Optimization Equation azglapawiniga aglsinna
U514 MSVDs nsmsageLiisnzasees The Largest Residual Covariance dAtyunndnlu
N195994 LRC T MCCs The Largest Residual Covariances ﬁmmzﬁﬁﬁtymmﬁlmﬁﬂuﬁumm
ulstlsau  The Small Residual Covariances enaazliftednAnyilesulasunilres
Corresponding Variances Nutlng miﬁﬂﬁﬁﬁi’]@mm Product of Covariance Matrices %\mfm%

\Nendesiy Scaling NuansiuetaaziinAanInInNInAat e rens I MSVD

WMANANISANUIUADIR D ARUANNUSLAULURSSA LsTA TUT RS

[ %

t’hé’mmaﬁnwﬁm&mﬁﬁmﬁqLLﬂiﬁqummmm mmmm;ﬂggmﬂﬁﬁ‘ﬁmqmﬁ’mﬁ
1. wmAlA SUMCOR (Horst.1961)
lelieyaanugn vlved lusUiing
X, ® ks T NREF™, n
W) o ¥ ka1 0
Fe )2 F=—t—fW 9t 1)
Tumssnidiumnideyausiasgeulsznendaangusiouls fia X i n faus, v 8 m fauls
uwaz Z 8 T fautls Tnemnunazuuudeya 3 0 "ol
Exat | N= [ 9= 2)
faa . b wazcae (1xX1), (mX1) uaz (TX1) wnneisesinminwsiines dou
NNABFUBIAZLLUL A (1X1) anusautlanailuAniadainminesudazyEng (1Ar295uLl9)

AN duiusrestadaga X, ¥ uaz 7 Tnadsnissasmanedaniwin §, 1 uaz0 dude
aznanliidn Anuduusaas X waz Y (Wie 2) azge i1 & uawn vise 0) Jaauduiusgs
A miudayaaesgn armnsomanduiusanlutaeasening X uaz Y 1ilag

pMdNTusTAFulsa Tulinaanin A anduiusanTullneagegn

_ g'n _ a'CXyb
(EE MM  [&'caw'c,b)

1/2
]

A g ! ! o ! Ay o o re Py
welif ¢, =Xy, C, =xXuazC,, =YY lpaiiferiedudn £E=1,MM=1

|
o IS4

TumaReaiuiedeyaifluangs azaniunsadaiudeaysaesgn Ae 15 o 1l

v
o o

NATINYINAVANTUSISANTaNN 1A O gega 1iupa

q
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__&m o o )

pP= ' ' ' ' + ' '
EEMM”  1EEO01 Mm@’

Tnefidiarfadudn E'€ =1, M'M=1uaz 6'0=1 4)

el

Lagrange Function lunsaitiae

!/ ! ! }\’ ! !/ !/
L=EM+E0+1 9—;(@?’;—1)—%(11 n—1)—§(99—1) 5)

The First — Order Condition 1n1agl

LA
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AMUUAAIANLT IR ANNAIT (FLATE3iene SAS)
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NARLANEUENITUANUAITDyaRtgRIsia Ll (Keeves.1997:585-586)
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2.2 193RI NTAY (Measure of Kurtosis)
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104 1, HA494n

MaxZCor(Fj,Fi)
i

3.1.2 mATNANNTANUIUAIEATN1T SSQCOR (Carroll.1968) Aa A3 lHNaTIH
104 1, ENMNAIADINAGIGN

I\/IaxZCorz(Fj,F.)

i
Ik

3.1.3 WATNANNTANKINAREATNNT MAXVAR (Kettenring.1971) Aa 1311 19AN
Tanunlunjgaues R HAgegn

Max{A o, [Cor(F,F )}

first [

e kﬁrst[.] W the largest eigenvalue of the matrix
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3.1.4 WALANNIANKINIALEAENNT MINVAR (Kettenring.1971) Aa n1nnli
. J e I
Arlainundngaes R dAtange

Min{A ;. [Cor(F,,F )T}

first
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W, W, Wi Canonical Weight Vectors
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ANYIMINAIINE ALY TBNEAULT (Pedhazur.1997:927-933)
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Wa A wnu wvisndeesdiviinaudnAyanTulineaaasiauls X

B wii uvsnduastinvinainudnfAuaniutiaaatedsawls Y
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D" wnu diagonal matrix A& TINdudLNALUR9INNIdRI189 A
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3.4 NPRDUNAANATUNINATH (Statistical  Significance) TBIANNLANFANTBIAN
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3.5 nageuiud1AynINLALR (Practical Significance) 289AMNULANGANTBIAN
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3.5.1 Strength of Association Liunisdndadauuasaanuulslsaunesilszanng
Tusulsanunasunalainessfusauils treatment A N139ATLALANNANRUSIRIFALLIBATE

AusuUIaNTLeY uazAaINIIaNI LA NERIN1TATI AN (Kirk R E.1995 : 179)
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A lLTAeA (Kirk R.E.1995 :178 ; citing in Cohen.1988 : 284-288)
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3.5.2 Effect Size WlWN195AIUIAUDIEATDIFLLTDATE AN DA WU IAH 10
AD AUIATBIHAATANNTIAN IR RA A audN U A Tulinea AulAangasaat (Kirk

R.E.1995 : 181)

e fuwny 2UIRHAMATIANIIAIWINS
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AN AN ATNU U ARQBEN

ABNNTAUIN
n R‘j“ﬂ'ﬂﬂttﬁi SUMCOR SSQCOR MAXVAR MINVAR GENVAR

(A1) AzIA

° Rc Sig. Rc | Sig. Rc | Sig. Rc | Sig. Re Sig.

R, 491* | .00 | .541* | .00 |.380* | .00 | .421*| .00 | .368* | .00

100 R 452* | .00 | .309* | .00 | .256* | .00 |.312*| .00 | .362* | .00

R, 458 | .00 | .417*| .00 | .494*| .00 | .452*| .00 | .457* | .00

R, 387 | .00 | 477*| .00 | .442*| .00 | .411*| .00 | .345* | .00

200 R 318* | .00 | .530* | .00 | .292* | .00 | .323*| .00 | .325* | .00

R, 387* | .00 | 437*| .00 | .546* | .00 | .453*| .00 | .471* | .00

R, 204* | .00 | .414*| 00 | .452* | .00 |.307*| .00 | .365* | .00

300 R 207* | .00 | .243* | .00 | .289* | .00 | .298* | .00 | .242* | .00

R, 462* | .00 | .476* | .00 | .520* | .00 | .492*| .00 | .412* | .00

R, .322* | .00 | .352* | .00 | .377*| .00 | .432*| .00 | .308* | .00

400 R 203* | .00 | .262* | .00 | .379*| .00 | .242*| .00 | .327* | .00

R, 485* | .00 | .439* | .00 | .516*| .00 | 465* | .00 | .419* | .00

R, .364* | .00 | .391* | .00 | .327*| .00 | .380*| .00 | .381* | .00

500 R 225* | .00 | .235* | .00 | .256* | .00 | .241*| .00 | .249* | .00

R, 492* | .00 | .514* | .00 | 471 | .00 | 452*| .00 | .436* | .00

R, .305* | .00 | .390* | .00 | .420*| .00 | .334*| .00 | .342* | .00

600 R 236* | .00 | .280* | .00 | .253*| .00 | .214*| .00 | .221* | .00

R, A477* | .00 | .451* | .00 | .499* | .00 | .418*| .00 | .462* | .00

R, 341* | .00 | .379* | .00 | .474*| .00 | .342*| .00 | .322* | .00

700 R 261* | .00 | .258* | .00 | .324*| .00 |.302*| .00 | .301* | .00

R, 499* | .00 | .470* | .00 | .473*| .00 | 462*| .00 | .421* | .00

R, .351* | .00 | .400* | .00 | .426* | .00 | .334*| .00 | .343* | .00

1,058 R 238* | .00 | .254* | .00 | .284*| .00 | .223*| .00 | .225* | .00

R, 482* | .00 | .450* | .00 | .485*| .00 | .428*| .00 | .468* | .00

*p<.05
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ANNAU ATWNANNAWIARAALIN

At AEN1TANWIN
n(pw) | AREAY (B) | SUMCOR | SSQCOR | MAXVAR | MINVAR | GENVAR
Fautlstnd 1
-TP 491 437 502 325 248
- TK 454 415 448 371 255
TR 213 114 225 241 102
100 |gawdsesie | | | | |
- T™ A76 412 481 378 397
-TE 422 348 381 407 264
gowlsgediz | | | |
- SM 567 526 542 511 461
- SE 599 481 526 470 458
fawtlsadi 1
- TP 489 473 542 352 252
-TK 448 447 499 374 267
TR 236 211 384 317 189
200 |fawlsgediz | | | | |
-T™ 501 484 498 384 321
-TE 430 342 318 401 337
gowlsgeis | | | |
- SM 547 505 524 504 416
- SE 480 478 502 478 345
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At AEN1TANWIN
n(pw) | AMREAY (B) | SUMCOR | SSQCOR | MAXVAR | MINVAR | GENVAR
fautlsand 1
-TP 454 421 511 314 214
- TK 451 402 A71 308 283
TR 213 114 325 241 102
300 | fawdsgedz | | | | |
- T™ 483 405 447 336 378
-TE 442 347 348 354 280
gowdsgedis | | | |
- SM 576 505 532 487 457
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fawlsaii 1
- TP 452 A71 498 336 214
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400 |fawdsgeniz | | | | |
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Fawlsgeds | | | | |
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-SE 582 473 547 470 440
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-TP 484 425 541 365 305
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500 | fawlsgedz | 0 | | | |
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sawdsweiz | | || |
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- TP 488 437 542 350 242
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600 |faulsgenz | 0 | | | |
-T™ 482 421 489 472 425
-TE 432 385 368 362 263
Fawlsgeds | | | | |
- SM 532 545 550 501 478
-SE 478 493 508 476 452
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n(pw) | AREAY (B) | SUMCOR | SSQCOR | MAXVAR | MINVAR | GENVAR
fautlsand 1
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- TK 455 402 423 389 323
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700 | gawdsgedz | | | | |
- T™ 484 421 465 423 402
-TE 422 385 421 399 325
sawdsweiz | | || |
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- SE 530 488 536 486 452
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- TP 512 A72 524 421 392
-TK 463 411 441 378 321
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Fawlsgeds | | | | |
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TAdlas 004 | 015 | 025 | .016 | .023 | .001 | .001 | .006 | .005 | .002 | .011 | .001 | .014 | 012 | .010

WL 025 | .006 | 015 | .027 | 012 | 012 | 002 | .006 | .004 | .013 | 014 | 012 | 013 | .023 | .011

iftne 013 | 013 | 004 | 002 | 014 | 001 | 030 | .007 | .004 | .012 | .003 | .013 | .003 | .002 | .002

At 011 | 001 | 007 | 021 | 014 | 056 | 002 | .006 | .006 | 011 | 012 | .00 | .002 | 011 | .011

200 | TAen@ 006 | 012 | 008 | 003 | .006 | 052 | .002 | .005 | .007 | .024 | 001 | 022 | 015 | 025 | .012

TAdls 008 | .014 | 026 | .014 | 026 | .060 | .003 | .008 | .007 | .003 | .015 | .002 | .014 | .014 | .003

LU 027 | 007 | 015 | .029 | 016 | .019 | 002 | .009 | .007 | .012 | .014 | 011 | .015 | 024 | .014

-iftne 017 | 018 | 001 | .008 | .011 | .003 | .001 | .004 | 008 | .015 | .003 | .015 | .003 | .005 | .002

At 008 | .015 | 012 | .027 | 011 | .001 | 002 | .005 | .006 | .005 | .012 | .004 | 016 | .017 | .011

300 | -Wan 009 | 006 | 009 | 005 | 012 | 005 | .002 | .006 | .015 | .016 | .006 | .023 | .013 | .007 | .003

Aol 010 | 015 | 028 | 013 | 022 | 004 | 002 | .003 | .006 | .003 | 014 | 004 | 011 | 017 | 013

WL 023 | .009 | 015 | .024 | 013 | .014 | 001 | .008 | 004 | 012 | .014 | 013 | 011 | 028 | 015
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e 012 | 012 | 003 | .006 | 013 | 004 | 003 | 002 | 002 | 013 | 003 | .013 | .002 | .002 | .002
i 012 | 013 | 023 | 025 | 014 | 005 | 003 | 003 | 013 | 013 | .013 | .003 | .002 | .012 | .011
400 | -Hatln@ 013 | .023 | 003 | .004 | 004 | .005 | 002 | .001 | 023 | 024 | 013 | .024 | .001 | .003 | .002
TAalsia 002 | 012 | 023 | 013 | 013 | .004 | 001 | .004 | 013 | 002 | 013 | 004 | 013 | 013 | .012
WL 023 | 001 | 014 | 025 | 012 | .013 | 003 | .005 | 003 | .012 | 014 | 015 | 014 | 024 | 011
e 004 | 011 | 005 | .004 | 011 | .003 | 014 | .003 | 002 | 011 | .004 | 016 | .004 | 004 | .003
- 013 | 012 | 016 | 017 | 012 | 003 | .005 | .002 | .004 | 011 | .005 | .004 | 003 | 014 | .013
500 | -land 002 | 004 | 007 | .008 | .003 | .004 | .005 | .006 | 004 | 021 | 025 | 024 | 021 | 004 | .012
TAalsia 025 | 015 | 018 | 019 | 024 | 004 | 004 | 007 | 015 | 003 | 016 | .004 | 041 | 011 | .014
UL 026 | 006 | 015 | 018 | .015 | .005 | .003 | .008 | .006 | 014 | 016 | 015 | 061 | 022 | .025
e 005 | 014 | 003 | .002 | 014 | 008 | .002 | .008 | .005 | .016 | .006 | .016 | .003 | .012 | .006
At 007 | 025 | 003 | .023 | .016 | .009 | 004 | .007 | 006 | 015 | .006 | .007 | .004 | 013 | .016
600 | -lFatln@ 006 | .004 | 002 | .002 | .007 | .007 | 004 | .008 | 007 | 028 | .001 | 028 | .015 | 013 | .014
THala 005 | .016 | 021 | .014 | 026 | .006 | 003 | .005 | .007 | .009 | .011 | 008 | .015 | 012 | .015
WL 018 | 026 | 014 | 024 | 017 | 016 | 007 | 004 | 018 | 017 | 012 | 017 | 016 | 022 | .015
e 016 | .017 | 005 | .002 | 014 | .007 | 008 | .006 | .009 | 018 | .002 | 019 | .027 | 001 | .024
- 015 | 028 | 016 | .021 | .015 | .005 | .006 | .008 | .006 | .017 | .002 | .000 | 018 | 012 | .013
700 | -WHan 005 | 009 | 003 | .002 | .008 | .009 | .006 | .009 | .005 | .026 | .003 | .026 | 019 | .006 | .012
TAalsia 016 | 000 | 022 | 024 | 029 | .006 | .009 | .003 | .005 | .015 | .013 | .005 | .011 | .018 | .011
WL 023 | 001 | 014 | 025 | 028 | 018 | 017 | 003 | .007 | 015 | 014 | 013 | 012 | 029 | .016
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1 dl 1 o/ s & 6o 8 a dl b3
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WATIANITANUILFANNTIL ANNNITNIEIA1171 50 AT

A8N17AUIN
n ANEUZNNT SUMCOR SSQCOR MAXVAR MINVAR GENVAR

o s Ri| Ris| Ry Ryl Rus| Ryg) Ryl Risl Rygl Ryl Rigl Rygl Ry Rygl Ry
-uiidine 231 | 212 | 154 | 171 | 186 | 202 | 126 | .042 | .052 | 412 | 472 | 112 | 212 | 220 | 143
-ifa9n 122 | 152 | 184 | 122 | 224 | 111 104 | .090 | .053 | 123 | 152 | 112 | 202 | 210 | .144

100 IXedni 132 | 112 | 163 | .091 13 | 142 | .055 | .082 | .032 | .052 | .141 151 123 | 121 115
TRals .201 123 | 143 | 123 | 094 | 41 14 | 112 | 074 | 094 | 112 | 142 | 113 | 151 152
-l UUIUY 212 | 142 | 184 | 112 | 123 | 213 | .083 | .060 | .103 | 215 | .103 | 143 | 172 | 181 | .163
-iidne 213 | 201 | 153 | 147 | 185 | .194 | .095 | .050 | .063 | .105 | 112 | 143 | 191 | 212 | 152
-ifaan 12 | 111 | 155 | 125 | 213 | 184 | .056 | .082 | .042 | 124 | 152 | 122 | 204 | 213 | 151

200 TAdnm 121 | 102 | 116 | .094 | 104 | 133 | .057 | .031 | .031 | 113 | 123 | 131 | 185 | .154 | .101
IRals 202 | 124 | 145 | 17 | 193 | 142 | .088 | .062 | .084 | 122 | 193 | 114 | 145 | 164 | 162
ST 204 | 135 | A74 | 17 | 124 | 221 .049 | .041 .095 | 191 103 | 114 | 164 | 114 | 473
-itigne 195 | 216 | 17 | 158 | 185 | 195 | .079 | .051 024 | 125 | 113 | 114 | 143 | 123 | 123
-ifa9n 124 | 116 | 126 | 136 | 146 | 186 | .068 | .032 | .013 | .106 | 152 | 133 | 143 | 143 | 122

300 TAsdn® 135 | 115 | 125 | 17 | 104 | 156 | .048 | 015 | .016 | .107 | 142 | 115 | 142 | 162 | 133
TAale 216 | 194 | 146 | 115 | 154 | 135 | .057 | .055 | .037 | .116 | .151 | 116 | .116 | 136 | 112
RIS bl 216 | 163 | 161 | 114 | 123 | 174 | 035 | 074 | .046 | 135 | 135 | .075 | 127 | 106 | .114
-iigne A75 | 183 | 141 | 156 | 183 | 197 | .064 | 046 | .075 | 124 | 115 | 144 | 127 | 187 | 115
-ifa9n 44 | 124 | 142 | 115 | 194 | 154 | 043 | 055 | .026 | .107 | 154 | 117 | 166 | .158 | .128

400 IRedni 123 | 106 | 103 | .094 | 124 | 113 | .054 | .025 | .033 | .108 | 126 | 136 | .156 | .156 | .119
TRalsi 143 | 127 | 142 | 166 | 183 | 125 | .043 | .064 | .045 | 123 | 198 | 104 | 145 | 165 | 167
-UUTIL 152 | 145 | 152 | 147 | 123 | 176 | .055 | .023 | .053 | 152 | 109 | 143 | 149 | 104 | 155
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™ e Ry Ris| Ry Ryl Rus| Rysl Ryl Rigl Ryl Ryl Rigl Ryl Ryl Ryg| Ry,
el A11 | 182 | 412 | 476 | 142 | 122 | 049 | 022 | 059 | 121 | 104 | 124 | 125 | 164 | 143
w90 12 | 102 | 112 | 143 | 213 | 172 | 029 | .022 | .049 | 151 | 123 | 115 | 154 | 174 | 163

500 TAang 103 | 153 | 103 | .044 | 113 | 121 | .038 | .031 | .026 | .101 | 114 | 125 | 164 | 163 | 114
TAglsa 53 | 147 | 133 | 115 | 182 | 142 | 027 | 012 | .045 | 122 | 123 | 125 | 153 | 153 | 153
BTGl A72 | A37 | 152 | 116 | 11| 151 | 027 | 023 | .024 | 153 | .133 | 104 | 175 | 102 | 165
NGl 161 158 | 161 | 156 | 124 | 123 | .066 | .053 | .065 | .103 | 112 | 146 | 114 | 213 | 156
- 122 | 118 | 141 | 146 | 145 | 143 | 046 | 042 | 046 | 102 | 132 | 127 | 457 | 152 | 117

600 | -lAatlnf A14 | 116 | 111 | 165 | 123 | 123 | 057 | 024 | 037 | 104 | 411 | 138 | 147 | 121 | 107
JRals 093 | 105 | 124 | 104 | 146 | 112 | 036 | .015 | 058 | 125 | 152 | 118 | 147 | 114 | 154
“Uuuy 105 | 139 | 17 | 107 | A17 | 155 | 025 | .045 | 059 | .144 | 093 | .118 | 118 | 105 | .123
-idne 145 | 140 | 156 | 168 | 128 | 165 | .054 | .024 | 028 | 113 | 094 | 146 | 129 | .156 | 117
-i£faqn 104 | 110 | 105 | 119 | 215 | 176 | .045 | 013 | .029 | 112 | 143 | 126 | 169 | 146 | 145

700 TAang 15 | 124 | 116 | 100 | 134 | 117 | 026 | .007 | .033 | .102 | 124 | 417 | 118 | 155 | 106
TAalsia A14 | 124 | 124 | 125 | 123 | 118 | .067 | .056 | .012 | .081 | 114 | 107 | 127 | 124 | 154
-Uuuy 103 | 115 | 138 | 114 | 114 | 158 | 021 | 018 | 021 | 152 | 115 | 105 | 126 | .103 | 113
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AT TP TK TR ™ TE SM SE
Bias S.E. Bias S.E. | Bias | S.E. Bias S.E. Bias S.E. Bias S.E. Bias S.E.
SUMCOR .001 101 .002 .102 | .006 | .093 | .003 A1 .003 101 .009 .023 .001 112
SSQCOR .002 110 .012 113 | .002 | .103 | .014 113 .002 .103 .016 103 .011 102
MAXVAR .000 .059 .009 .078 | .002 | .102 | .003 110 .000 .090 .005 .073 .000 .103
MINVAR .002 A1 .001 121 .011 | .124 | .003 109 .005 .102 .006 .033 .002 102
GENVAR .002 .104 .003 .098 | .003 | .105 | .001 107 .005 .090 .012 104 .003 101
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LALANHIEZNITLANUAIANF N TL AN ANA NN US AN TUTARALA LT ULAZANAY AIANT9 12
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o

38013 n | dAnmouzng Fiauls
AU | (AW) LANUAY TP TK TR ™ TE SM SE
Bias | S.E. Bias S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E.
-itifne 001 | 121 | 002 | 112 | .006 | .103 | .003 | .122 | .003 | .122 | .016 | .103 | .002 | .132
N 002 | 112 | .012 | 103 | .002 | .113 | .014 | 113 | .003 | .103 | .026 | .113 | .011 | .102
100 | -lAsdn@ 001 | 102 | .012 | 102 | .002 | .103 | .004 | .111 | .004 | .113 | .005 | .093 | .002 | .123
RGN 012 | 113 | 001 | .101 | .012 | 124 | .003 | .112 | .005 | .102 | .006 | .063 | .012 | .102
- .001 | 104 | .003 | .103 | .003 | .105 | .002 | .113 | .015 | .091 | .015 | .114 | .003 | .111
-iridne 001 | 133 | .004 | 125 | .004 | 126 | .001 | .123 | .004 | .121 | .014 | .125 | .014 | .123
~igf99n 012 | 105 | 014 | .104 | .003 | .106 | .011 | 104 | .006 | .112 | 015 | .115 | .013 | .14
200 | -lAsin@ 003 | .056 | .013 | .082 | .004 | .115 | .002 | .073 | .016 | .081 | .007 | .094 | .005 | .085
RENEN 010 | .087 | 012 | .082 | .015 | .106 | .012 | .094 | .007 | .096 | .008 | .097 | .017 | .095
LU 002 | 115 | 001 | 121 | .006 | .126 | .003 | .126 | .015 | .107 | .019 | .106 | .007 | .104
-itidne 003 | 114 | .005 | 132 | .006 | .115 | .004 | .137 | .004 | .106 | .010 | .128 | .008 | .103
N 014 | .082 | .016 | .101 | .005 | .094 | .015 | .105 | .011 | .097 | .001 | .127 | .007 | .096
SUMCOR | 300 | -TAsin@ 003 | 131 | 016 | 113 | 016 | .115 | .006 | .125 | .001 | .118 | .001 | .157 | .005 | .097
TAalas 005 | 142 | .005 | 123 | .005 | .124 | .017 | .154 | .002 | .154 | .002 | .126 | .004 | .108
LU 006 | 123 | .006 | .112 | .006 | .137 | .007 | .137 | .012 | 113 | .013 | .118 | .013 | .124
-itifne 005 | 153 | 004 | 131 | .003 | .113 | .007 | .128 | .003 | .135 | 014 | .154 | .002 | .133
N 002 | 114 | .013 | 141 | .011 | 134 | .016 | .107 | .003 | .124 | .024 | 135 | .013 | .112
400 | -IAstln@ 004 | 133 | .012 | 121 | .002 | .135 | .006 | .125 | .004 | .136 | .003 | .113 | .002 | .121
RGN 013 | 146 | 011 | 121 | .003 | 125 | .005 | .123 | .005 | .157 | 015 | .122 | .011 | .101
LU 002 | 107 | 001 | 112 | .003 | 116 | .007 | 131 | .011 | 121 | 016 | .121 | .001 | .102
-Lfgnel 004 | 105 | .002 | 101 | .004 | .127 | .008 | .112 | .002 | .111 | .016 | .139 | .001 | .110
~irfn 005 | 105 | 012 | 103 | 015 | 413 | .019 | 107 | .012 | 111 | 015 | 124 | 013 | .118
500 | -lAsilng 016 | 116 | 003 | 124 | 014 | 101 | .009 | 118 | .003 | .122 | 004 | .143 | .004 | .109
RSN 015 | 135 | .002 | 115 | .015 | .132 | .008 | .129 | .005 | .132 | .005 | .148 | .012 | .126
LU 002 | 124 | 003 | 113 | .003 | .133 | .007 | .120 | .016 | .121 | 014 | .137 | .006 | .107
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A8n9 n | dnmeuzng Fauls
A | (AW HANUAY TP TK TR ™ TE SM SE
Bias | S.E. Bias S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E.
-ridne .001 | .122 | .003 | .124 | .001 | .107 | .002 | .096 | .004 | .113 | .010 | .113 | .004 | .121
N .002 | .103 | .003 | .103 | .001 | .097 | .003 | .105 | .004 | .123 | .012 | .116 | .014 | .102
600 TRsdni .002 | .105 .003 113 | .002 | .105 | .004 | .114 | .003 | .102 | .002 | .096 | .004 | .113
TAalmg .001 | .104 .004 122 | .013 | .125 | .005 | .105 | .005 | .114 | .001 | .076 | .006 | .092
WU .003 | .106 | .004 | .111 | .002 | .116 | .006 | .124 | .013 | .103 | .011 | .125 | .005 | .101
SUMCOR -uigne .002 | 125 .003 102 | .001 | .114 | .004 | 113 | .002 | .092 | .003 | .124 | .004 | 114
-ifa9n .014 | 107 .005 .039 | .003 | .105 | .013 | .115 | .004 | 125 | .004 | 113 | .005 | .115
700 TAanf .005 | .109 .006 .094 | .002 | .106 | .006 | .096 | .015 | .115 | .005 | .091 | .001 | .094
TAalma .003 | .105 .007 105 | .011 | .105 | .007 | .106 | .004 | .094 | .006 | .101 | .011 | .099
- .002 | .104 .006 .106 | .001 | .118 | .006 | .115 | .013 | .104 | .017 | 111 | .002 | 114
-iridne .001 | .105 | .005 | .107 | .002 | .119 | .004 | .117 | .002 | .103 | .006 | .112 | .002 | .113
-ifa9n .015 | .094 .018 .108 | .003 | .100 | .014 | .107 | .011 | 116 | .005 | .112 | .002 | .102
100 TRsdni .006 | .123 .007 126 | .013 | 111 | .003 | .126 | .002 | .127 | .004 | .143 | .001 | .095
TAalas .007 | .112 | .006 | .136 | .002 | .112 | .013 | .135 | .003 | .108 | .007 | .114 | .001 | .104
- .008 | .116 .005 125 | .004 | .121 | .004 | .118 | .004 | .129 | .008 | .103 | .013 | .103
-uidne .009 | .123 .001 114 | .005 | .103 | .007 | .108 | .004 | 111 | .016 | 122 | .004 | 111
N .009 | .133 | .002 | .117 | .016 | .134 | .007 | .099 | .005 | .131 | .013 | .125 | .005 | .102
200 TRsdni .008 | .122 .003 104 | .005 | .125 | .008 | .123 | .005 | .122 | .002 | .104 | .006 | .112
TAalma .019 | 121 .011 116 | .005 | .115 | .005 | .083 | .006 | .133 | .001 | .103 | .015 | .113
WU .007 | .114 | .002 | .097 | .004 | .104 | .005 | .122 | .018 | .153 | .013 | .106 | .004 | .112
SSQCOR -ifgnel .006 | .115 .003 .088 | .003 | .146 | .004 | .101 | .009 | .105 | .012 | 127 | .006 | .121
-ifa9n .005 | .104 .004 118 | .016 | .116 | .011 | .101 | .019 | .114 | .002 | .108 | .015 | .104
300 | -lAsiln@ 014 | 123 | .003 | .097 | .017 | .105 | .001 | .121 | .009 | .126 | .004 | .129 | .005 | .105
TAalma .013 | .152 .002 115 | .013 | .135 | .002 | .122 | .008 | .127 | .003 | .149 | .018 | .123
- .003 | .116 .005 106 | .003 | .114 | .002 | .103 | .018 | .096 | .012 | .127 | .006 | .102
-Lfgnel .004 | 115 | .006 | .124 | .003 | .113 | .003 | .113 | .007 | .128 | .014 | .108 | .007 | .113
-ifa9n .002 | .107 .017 .108 | .003 | .102 | .013 | .104 | .017 | .104 | .015 | .095 | .006 | .123
400 TRsdnA .013 | .088 .005 .099 | .003 | .125 | .004 | .114 | .006 | .123 | .006 | .116 | .005 | .112
RGN 014 | 072 | 007 | 127 | .012 | .096 | .005 | .103 | .007 | .139 | .005 | .106 | .018 | .094
WU .005 | .122 | .006 | .116 | .002 | .117 | .005 | .105 | .016 | .120 | .014 | .115 | .009 | .083
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A8n9 n | dnmeuzng Fauls
A | (AW HANUAY TP TK TR ™ TE SM SE
Bias | S.E. Bias S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E.
-ridne 001 | 126 | .002 | SE. | .00 | .117 | .002 | .092 | .009 | .101 | .015 | .102 | .005 | .122
N .001 | 107 | .012 | .113 | .013 | .106 | .013 | .101 | .016 | .112 | .015 | .102 | .014 | .101
500 TRsdni 011 | 118 .001 103 | .013 | .116 | .004 | .101 | .008 | .092 | .004 | .091 | .003 | .111
TAalmg 012 | 119 .003 103 | .013 | .105 | .005 | .111 | .007 | .102 | .002 | .113 | .012 | .081
WU .002 | .098 | .0043 | .113 | .003 | .104 | .004 | .112 | .015 | 111 | .013 | 112 | .002 | .122
-uigne .003 | 111 .004 112 | .003 | .114 | .005 | .113 | .006 | .093 | .012 | .124 | .008 | .113
-ifa9n .004 | .108 .015 101 | .002 | .105 | .014 | .112 | .003 | .123 | .011 | 113 | .007 | .115
SSQCOR 600 TAanf .005 | .107 .006 .091 | .012 | .106 | .005 | .094 | .004 | 112 | .007 | .095 | .006 | .096
TAalma .006 | .116 .002 .091 | .002 | .106 | .004 | .103 | .005 | .094 | .008 | .105 | .005 | .095
- .005 | .102 .001 104 | .001 | .115 | .005 | .115 | .017 | .105 | .019 | .114 | .006 | .114
-iridne .004 | .105 | .003 | .105 | .001 | .116 | .004 | .114 | .006 | .106 | .018 | .116 | .007 | .116
-ifa9n .003 | .094 .012 106 | .002 | .108 | .014 | .106 | .019 | 115 | .019 | .116 | .007 | .107
700 TRsdni .002 | .113 .002 107 | .012 | 117 | .005 | .127 | .008 | .126 | .006 | .145 | .008 | .098
TAalas .001 | .114 | 003 | .127 | .003 | .118 | .006 | .136 | .008 | .108 | .007 | .115 | .007 | .102
- .003 | 121 .002 138 | .003 | .129 | .004 | 117 | .017 | 128 | .018 | .104 | .006 | .103
-uidne .004 | .052 .001 .098 | .002 | .109 | .005 | .105 | .006 | .099 | .007 | .104 | .006 | .058
-iffqn .005 | .023 .005 109 | .014 | 108 | .013 | .098 | .015 | .079 | .007 | .103 | .006 | .069
100 TRsdni .017 | .015 .006 .089 | .013 | .107 | .002 | .059 | .001 | .108 | .007 | .096 | .006 | .086
TAalma .008 | .044 .007 .049 | .014 | .096 | .001 | .081 | .002 | .107 | .006 | .077 | .015 | .075
-bUueUY .009 | .055 .008 .058 | .003 | .101 | .002 | .062 | .014 | .086 | .016 | .088 | .004 | .107
-uidne .000 | .026 .009 .097 | .002 | .043 | .003 | .101 | .003 | .107 | .006 | .109 | .003 | .106
-ifa9n .003 | .069 .018 .086 | .013 | .102 | .015 | .103 | .017 | .078 | .005 | .099 | .003 | .048
MAXVAR 200 TAanf .004 | .058 .007 .065 | .007 | .082 | .004 | .104 | .006 | .075 | .005 | .108 | .003 | .055
TAalma .002 | .087 .006 .094 | .006 | .064 | .001 | .105 | .005 | .084 | .003 | .107 | .012 | .094
- .001 | .076 .005 .074 | .007 | .073 | .002 | .086 | .005 | .091 | .003 | .086 | .001 | .106
-\ .003 | .045 .003 .082 | .005 | .083 | .003 | .106 | .004 | .102 | .003 | .105 | .001 | .107
-ifa9n .004 | .102 .014 .093 | .005 | .053 | .002 | .107 | .014 | .093 | .004 | .094 | .012 | .094
300 TRsdnA .005 | .093 .005 .083 | .006 | .103 | .002 | .088 | .004 | .062 | .004 | .091 | .002 | .053
RGN 013 | .072 | 002 | .053 | .017 | .093 | .001 | .098 | .003 | .081 | .004 | .108 | .002 | .094
- .003 | .082 .001 .082 | .008 | .103 | .001 | .102 | .003 | .072 | .004 | .097 | .003 | .083
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A8n9 n | dnmeuzng Fauls
A | (Aw) HANUAY TP TK TR ™ TE SM
Bias | S.E. Bias S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E.
-iigne .002 | .098 .002 .055 | .002 | .024 | .006 | .106 | .006 | .103 | .003 | .095 | .003 | .103
-ifa9n .003 | .076 .013 .067 | .002 | .065 | .016 | .109 | .006 | .097 | .013 | .106 | .002 | .099
400 TRsdni .003 | .104 .004 .085 | .001 | .055 | .006 | .098 | .006 | .097 | .004 | .065 | .001 | .108
TAalmg .012 | 107 .005 .076 | .002 | .086 | .006 | .077 | .006 | .106 | .004 | .045 | .001 | .107
-l UUTU .001 | .083 .001 .108 | .001 | .077 | .005 | .081 | .004 | .097 | .005 | .054 | .002 | .087
-uigne .004 | 104 .001 .100 | .002 | .046 | .005 | .091 | .003 | .090 | .005 | .093 | .003 | .107
-ifa9n .003 | .076 .001 .048 | .003 | .105 | .014 | .082 | .002 | .100 | .006 | .082 | .014 | .094
500 TAsdnA .002 | .077 .001 .059 | .003 | .097 | .004 | .062 | .001 | .087 | .006 | .061 | .005 | .095
TAalma .005 | .085 .002 .099 | .012 | .079 | .003 | .094 | .001 | .047 | .006 | .091 | .005 | .106
MAXVAR - .004 | .096 .002 .108 | .004 | .088 | .008 | .074 | .002 | .056 | .015 | .075 | .006 | .095
i .003 | .046 .003 105 | .005 | .109 | .008 | .105 | .002 | .095 | .007 | .103 | .007 | .103
-ifa9n .002 | .105 .013 106 | .005 | .099 | .017 | .045 | .003 | .081 | .007 | .074 | .003 | .094
600 TRsdni .001 | .091 .002 .097 | .004 | .098 | .006 | .056 | .006 | .061 | .008 | .079 | .006 | .053
TRalma .004 | .072 .001 .076 | .003 | .103 | .007 | .096 | .007 | .092 | .001 | .088 | .008 | .087
- .005 | .083 .004 .086 | .006 | .092 | .006 | .107 | .008 | .072 | .002 | .097 | .007 | .066
-uidne .006 | .087 .004 .106 | .006 | .101 | .005 | .037 | .009 | .083 | .003 | .105 | .009 | .105
-iffqn .009 | .093 .003 .095 | .005 | .071 | .006 | .086 | .044 | .093 | .002 | .046 | .007 | .102
700 TRsdni .006 | .084 .005 .095 | .004 | .071 | .007 | .046 | .003 | .084 | .004 | .056 | .005 | .103
TAalma .007 | .055 .006 103 | .005 | .082 | .008 | .085 | .005 | .054 | .005 | .095 | .006 | .104
-bUueUY .004 | .087 .006 .094 | .004 | .093 | .009 | .045 | .006 | .084 | .006 | .105 | .004 | .084
-uidne .003 | .135 .004 104 | .014 | 123 | .005 | .121 | .007 | .115 | .014 | 123 | .003 | .125
-ifa9n .002 | .106 .007 112 | .005 | .114 | .005 | .112 | .007 | .106 | .006 | .124 | .005 | .105
100 TAednA .006 | 114 .018 123 | .013 | .095 | .014 | .083 | .009 | .125 | .007 | .103 | .006 | .123
TAalma .007 | 125 .006 123 | .002 | .104 | .004 | .093 | .000 | .133 | .007 | .101 | .006 | .144
- .008 | .114 .007 .092 | .001 | .114 | .005 | .104 | .002 | .111 | .007 | .102 | .007 | .124
MINVAR -iignel .006 | .133 .005 122 | .008 | .114 | .007 | .104 | .001 102 | .008 | .122 | .004 | .104
-ifa9n .005 | .143 .014 101 | .018 | .115 | .016 | .094 | .013 | .093 | .009 | .101 | .003 | .093
200 TRsdnA 027 | 124 .005 121 | .027 | 145 | .006 | .093 | .004 | .124 | .000 | .122 | .001 | .112
TAalsia .018 | 123 .007 131 .017 | .115 | .001 .103 | .005 | .084 | .001 143 | .012 | .102
ST .003 | 112 .008 121 .004 | .103 | .001 122 | .015 | 124 | .012 | .123 | .003 | .112
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A8n9 n | dnmeuzng Fauls
A | (Aw) HANUAY TP TK TR ™ TE SM SE
Bias | S.E. Bias S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E.
-iigne .002 | 115 .004 125 | .004 | .126 | .001 .097 | .003 | .114 | .014 | 126 | .002 | .135
-ifa9n .003 | 116 .023 125 | .024 | 123 | .012 | .106 | .012 | .107 | .004 | 117 | .012 | .106
300 TRsdni .013 | .096 .002 104 | .015 | .105 | .002 | .116 | .002 | .115 | .004 | .106 | .002 | .129
TAalmg .013 | .071 .001 .108 | .004 | .104 | .004 | .104 | .003 | .106 | .003 | .116 | .013 | .108
- .002 | 122 .001 107 | .003 | .104 | .005 | .125 | .014 | .104 | .012 | .105 | .003 | 117
e .001 123 .001 126 | .002 | .127 | .004 | .114 | .003 | .118 | .001 134 | .003 | .121
-ifa9n .002 | 117 .002 .104 | .001 | .106 | .016 | .115 | .015 | .107 | .016 | .104 | .012 | 112
400 TRsdni .014 | .096 .003 125 | .016 | .125 | .006 | .094 | .005 | .106 | .007 | .052 | .005 | .084
TRalma .005 | .105 .007 144 | .007 | .145 | .017 | .103 | .014 | .105 | .018 | .082 | .004 | .096
- .006 | .14 .006 127 | .008 | .129 | .007 | .112 | .006 | .119 | .018 | .113 | .004 | .105
-uigne .007 | 114 .008 .106 | .009 | .108 | .008 | .112 | .007 | .118 | .017 | 115 | .005 | .105
190 .008 | 112 .015 103 | .019 | .098 | .019 | .101 .018 | 107 | .016 | .084 | .016 | .094
MINVAR 500 TRsdni .019 | 147 .004 107 | .018 | 127 | .013 | 121 | .019 | .116 | .015 | .131 | .017 | .092
TAalma .003 | .115 .006 .096 | .007 | .086 | .012 | .139 | .009 | .115 | .004 | .142 | .013 | .103
- .004 | .106 .003 .085 | .006 | .127 | .001 118 | .018 | 122 | .015 | .123 | .003 | .124
-uidne .004 | 123 .006 112 | .006 | .107 | .004 | .107 | .008 | .103 | .016 | .153 | .002 | .136
-ifa9n 015 | 124 .017 103 | .015 | .107 | .005 | .096 | .017 | .104 | .007 | 117 | .004 | 115
600 TAsdnA .004 | 105 .008 124 | .005 | .126 | .003 | .125 | .009 | .102 | .008 | .133 | .005 | .121
TAalma .013 | .100 .009 134 | .004 | .125 | .007 | .084 | .006 | .091 | .002 | .144 | .016 | .102
- .002 | .109 .010 113 | .003 | .105 | .008 | .125 | .003 | .101 | .001 | .104 | .007 | .103
-1 .001 127 .015 103 | .003 | .123 | .009 | .106 | .002 | .041 .013 | 105 | .008 | .114
-ifa9n .003 | .108 .016 .093 | .014 | .123 | .005 | .106 | .013 | .102 | .004 | .108 | .002 | .114
700 TRsdni .004 | 126 .007 122 | .003 | .102 | .006 | .125 | .003 | .083 | .005 | .117 | .001 | .103
TRalpa .014 | 147 .007 .081 .002 | .102 | .007 | .124 | .002 | .064 | .004 | .137 | .013 | .123
- .003 | .126 .006 122 | .001 | .101 | .014 | 102 | .015 | .075 | .016 | .126 | .004 | .101
i .012 | .105 .005 .101 | .007 | .121 | .006 | .113 | .005 | .084 | .013 | .105 | .005 | .102
-0 .003 | .094 .004 101 .016 | .101 .014 | 103 | .014 | .056 | .004 | .114 | .014 | .102
GENVAR 100 TRsdnA .002 | 112 .003 121 | .018 | .122 | .005 | .113 | .003 | .105 | .005 | .111 | .005 | .112
TRalma .005 | .103 .006 122 | .019 | .143 | .014 | 103 | .004 | .095 | .006 | .122 | .016 | .111
-LbUUTIL .016 | 113 .008 101 .005 | 123 | .003 | .103 | .015 | .105 | .015 | .133 | .004 | .121
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38013 n | dAnmouzng Fiauls

A | (AW LANLAY TP TK TR ™ TE SM
Bias | S.E. Bias S.E. | Bias | SEE. | Bias | S.E. | Bias | S.E. | Bias | S.E. | Bias | S.E.
-ridne 001 | 116 | 001 | .108 | .005 | .131 | .007 | .097 | .003 | .103 | .005 | .094 | .003 | .122
N 001 | 109 | 011 | 108 | .004 | 103 | .005 | .108 | .003 | .093 | .015 | .105 | .013 | .111
200 | -lAstlng 001 | 118 | .001 | 127 | .005 | 124 | .004 | 117 | .003 | .122 | .005 | .115 | .003 | .104
RGN 011 | 107 | .002 | .104 | .014 | 108 | .013 | .106 | .003 | .081 | .005 | .106 | .012 | .114
LU 012 | 104 | 012 | 095 | .006 | 117 | .016 | .125 | .012 | 121 | 014 | 124 | .002 | .103
-itifne 001 | 116 | .011 | .094 | .005 | 123 | .005 | .114 | .002 | 103 | .016 | .104 | .011 | .134
~igf99n 002 | 105 | .013 | 105 | .014 | 417 | .015 | 113 | 011 | 103 | 017 | .115 | .014 | .106
300 | -lAsin@ .003 | 107 | .003 | .115 | .015 | .086 | .005 | .095 | .001 | .125 | .007 | .095 | .004 | .058
RGN 013 | 108 | .004 | 106 | .024 | .096 | .004 | .106 | .001 | .125 | .007 | .117 | .005 | .088
-UUUTL 002 | 119 | .005 | 126 | .003 | 104 | .005 | .114 | 012 | 107 | 018 | .118 | .006 | .117
-iridne 001 | 119 | 005 | 110 | .002 | .105 | .004 | .115 | .002 | .097 | 018 | .118 | .016 | .117
MUY 011 | 108 | .014 | 119 | .011 | .096 | .013 | .108 | .025 | .086 | .019 | .108 | .017 | .084
400 | -1Asing 002 | 117 | .003 | .090 | .017 | .098 | .001 | .127 | .005 | .116 | .009 | .128 | .007 | .134
TAalas 004 | 118 | .006 | .100 | .006 | .107 | .002 | .136 | .006 | .108 | .000 | .138 | .008 | .145
-UUUTL 003 | 127 | .006 | 119 | .008 | 124 | .002 | 110 | .017 | .097 | 013 | .117 | .018 | .125
GENVAR -itifne 004 | 106 | .004 | 118 | .009 | 134 | .001 | .103 | .007 | .096 | .013 | .107 | .009 | .156
N 005 | 108 | 015 | 108 | .016 | 112 | .012 | .094 | .016 | .106 | .003 | .096 | .019 | .116
500 | -lAsilng 006 | 108 | .005 | 122 | .005 | 123 | .002 | .125 | .006 | .115 | .003 | .126 | .005 | .136
RGN 015 | .097 | .004 | 132 | .014 | 104 | .002 | .084 | .008 | .105 | .002 | .084 | .015 | .145
UL 004 | 106 | 003 | 112 | .013 | 105 | .021 | 125 | .017 | 124 | 012 | 124 | .004 | .105
-itifne 013 | .046 | .002 | 101 | .006 | 116 | .003 | .106 | .007 | .114 | 011 | .105 | .004 | .104
~itfn 004 | 105 | .011 | 091 | .007 | 118 | .014 | 106 | 016 | 113 | 015 | .105 | .016 | .104
600 | -lAstln@ 003 | .084 | .005 | .121 | .008 | .107 | .005 | .125 | .005 | .093 | .005 | .124 | .006 | .113
RGN 002 | .061 | .006 | .081 | .013 | 126 | .005 | .122 | .006 | .101 | .004 | .121 | .017 | .133
-UUUTL 001 | .072 | .007 | 122 | .004 | 105 | .004 | 103 | .018 | 111 | .016 | .102 | .007 | .121
-itifne 006 | .082 | .004 | .103 | .005 | .104 | .003 | .114 | .009 | .112 | .016 | .102 | .018 | .101
~irfn 017 | .053 | .013 | .103 | .016 | 101 | .015 | .103 | .010 | .102 | 015 | .123 | .018 | 092
700 | -lAsin@ 018 | 103 | .007 | 124 | .019 | 112 | .006 | 114 | 005 | 123 | 004 | .133 | .009 | .122
RSN 019 | .093 | 004 | 124 | .006 | .133 | .004 | .103 | .006 | .133 | .013 | .143 | .010 | .102
LU 008 | 103 | .007 | .104 | .007 | .123 | .023 | .103 | .013 | .113 | .01 | .103 | .005 | .112
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FIN99 13 AN AN UgIUIIANandNius A TulineaszdadauLsusiaze ann1eingn 50 AT

49

AENNTATUIN

Ry | n Anoue SUMCOR | SSQCOR | MAXVAR MINVAR GENVAR
(W) | muanuas | g sb. | R sD. | R sb.| R sb. | R S.D.
- (e 295 025 | .393 020 | .445 014 | .306 026 | .314 020
-\ 391 411 | 314 020 | .443 027 | .325 048 | 342 045
R,, | 100 |-THan 323 : 007 | .359 : 042 | 437 : 018 | 312 : 019 | 323 : 043
- Talsia 445 014 | 342 045 | 446 011 | 268 018 | 282 015
TRIEST 342 045 | 367 052 | 479 023 | 328 068 | 352 047
- uffne 325 | .048 | .342 | .045 | 359 | .042 | .373 | .038 | .392 | .020
-\ 376 072 | 367 052 | 379 018 | .383 039 | .399 033
R, | 200 | -TAand 210 I 054 | 252 I 026 | .300 l 035 | .304 l 017 | .310 : 019
- Talals 368 : 052 | .379 : 018 | 599 : 019 | 271 : 086 | .299 : 059
ST 271 086 | .299 058 | 509 016 | .367 052 | 379 018
- e 437 1018 | 470 | 015 | 437 | 018 | 438 | 018 | 470 | 015
-~ utaan 437 i 018 | 470 i 015 | 538 i 014 | 271 i 086 | .299 E 058
R,, | 300 | - Awlnd 300 : 058 | .384 : 081 | 481 : 072 | 437 : 018 | 470 : 015
- TAsTp 290 i 060 | .325 i 048 | .367 i 052 | .379 i 018 | .383 E 039

T 299 | 059 | 328 | 063 | 295 | 052 | 306 | .026 | 314 | .021
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TR

Ry | n Anenuz SUMCOR | SSQCOR | MAXVAR MINVAR GENVAR
() | musnus | B sb. | R so. | R sD. | R sb. | R S.D.
i 319 | 070 | 349 | 075 | 435 | 052 | 468 | .056 | 370 | .099
-0 422 012 | 447 018 | .481 019 | 317 081 | 339 072
R,, | 400 |-Thund 460 | 032 | 478 | 031 | 502 | 054 | 350 | .075 | .378 | .076
- TAsTais 421 . 013 | .448 . 011 | 438 . 031 | .468 . 037 | 502 . 037
TTIEtT 399 | 033 | 437 | 018 | 470 | 015 | 200 | 058 | 305 | .048
- e 481 : 072 | 524 : 076 | 519 : 017 | .373 : 038 | .392 : 020
i 220 | 045 | 262 | 031 | 266 | 055 | 200 | 031 | 209 | 029
R, | 500 |- Tend 445 i 045 | 469 i 011 | 540 i 093 | 310 i 019 | 312 E 019
~ThaTaa 312 014 | 312 | 019 | 538 | 003 | 271 | 086 | 323 | 073
TTIEtT 383 : 069 | 383 : 043 | .382 : 047 | 342 : 045 | 356 : 042
- i 414§ 036 | 430 i 054 | 470 | .051 | 342 | .045 | 359 i .042
-y 370 045 | .395 019 | 462 072 | 340 043 | 352 043
R,, | 600 |-Tund 372 : 042 | 402 : 032 | 523 : 013 | 358 : 053 | 357 : 042
- TAalaa 379 | 042 | 394 | 018 | 500 | 049 | 341 | 044 | 358 | 041
TTVEStT 375 050 | 324 014 | 449 012 | 325 043 | 325 048

i 397 062 | 424 058 | 528 018 | 422 012 | 446 011
-0 370 046 | 395 018 | 283 026 | 342 045 | 359 042

R,, | 700 - TAatng 376 : .056 | .401 : .033 | .446 : 011 | 324 : .066 | .376 : .051
~ThaTeia 368 016 | .396 019 | .424 095 | 340 048 | 349 043
TETIEStT 299 | 050 | 379 | o071 | 420 | 011 | 342 | 045 | 341 | 046
e 323 : 007 | .359 : 042 | 437 : 018 | 312 : 019 | 323 | 043
-yl 437 | 018 | 470 | 015 | 437 | 018 | 438 | 018 | 470 | 015
R, | 100 | -etnd 437 i 018 | .470 i 015 | 538 i 014 | 271 i 086 | 299 i 058
~T&ala 300 | .058 | .384 | .081 | .481 | .072 | .437 | .018 | 470 i .015
TTVESeY 422 012 | 447 018 | 481 019 | 317 081 | 339 072
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ABNsAUa

Ry | n Fnwouz SUMCOR | SSQCOR | MAXVAR MINVAR GENVAR
() | musnus | B sb. | R so. | R sD. | R sb. | R SD.
- i 460 | 032 | 478 | 031 | 502 | 054 | 350 | 075 | 378 | 076
- 421 013 | 448 011 | 438 031 | .468 037 | 502 037
Ry, | 200 |-Tend 300 | 058 | 384 | 081 | 481 | 072 | 437 | .018 | 470 | 015
- 1&alsta 290 060 | .325 048 | 367 052 | 379 018 | .383 039

- UL 299 | 059 | 328 | 063 | 295 | 052 | 306 | .026 | 314 | .021

- e 307 | 062 | 424 | 058 | 528 | 018 | 422 | .012 | 446 | 011
- i 370 | 046 | 395 | 018 | 283 | 026 | 342 | 045 | 359 | 042

R, | 300 |-T&snd 376 i 056 | .401 i 033 | 446 i o011 | 324 i 066 | 376 E 051
- 1Ralsia 379 | 042 | 304 | 018 | 500 | 049 | 341 | 044 | 358 | 041
- ULuIL 375 : 050 | .324 : 014 | 449 : 012 | 325 : 043 | 325 : 048
- i 445 1 045 | 469 i 011 | 540 | .093 | 310 | .019 | .312 i .019
- a9 437 018 | 470 015 | 437 018 | 438 018 | 470 015
Ry, |400 |-aln@ 437 | 018 | 470 | 015 | 538 | 014 | 271 | 086 | 299 | 058
- TAalaa 300 | 058 | 384 | 081 | 481 | 072 | 437 | 018 | 470 | 015

R 397 062 | .424 058 | 528 018 | 422 012 | .446 011
- e 370 | .046 | 395 | 018 | 283 | .026 | 342 | .045 | .350 | 042

- i 376 056 | .401 033 | 446 o011 | 324 066 | 376 051
R,, | 500 | -Awnd 391 | 111 | 314 | 020 | 443 | 027 | 325 | 048 | 342 | 045
- 1&alsia 323 007 | .359 042 | 437 018 | 312 019 | 323 043
- UL 368 | 016 | 396 | 019 | 424 | 095 | 340 | 048 | 349 | 043
- i 325 : 048 | .342 : 045 | .359 : 042 | 373 : 038 | 392 | 020
- i a6 | 072 | 367 | 052 | 379 | 018 | 383 | 039 | 399 | 033

R,, | 600 | -&wnd 376 i 056 | .401 i 033 | 446 i 011 | 324 i 066 | 376 i 051
~T&ala 368 | .016 | .396 i .019 | 424 | .095 | .340 | .048 | .349 i .043
- WLusU 422 012 | 447 018 | 481 019 | 317 081 | 339 072
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ATNNgAIL

Ry | n Fnwni SUMCOR | SSQCOR | MAXVAR MINVAR GENVAR
() | musnus | B sb. | R so. | R sD. | R sb. | R S.D.
- i 460 | 032 | 478 | 031 | 502 | 054 | 350 | 075 | 378 | 076
- fan 421 013 | 448 011 | .438 031 | 468 037 | 502 037
Ry, | 700 | - Wand 300 | 058 | 384 | 081 | 481 | 072 | 437 | .018 | 470 | 015
~T&ala 290 060 | 325 048 | .367 052 | 379 018 | .383 039

- UL 299 | 059 | 328 | 063 | 295 | 052 | 306 | .026 | 314 | .021
- itingl 372 : 042 | 402 : 032 | 523 : 013 | .358 : 053 | .357 : 042

- ufan 379 | 042 | 394 | 018 | 500 | 049 | 341 | 044 | 358 | 041
R,, | 100 | -1Awnd 375 i 050 | 324 i 014 | 449 i 012 | 325 i 043 | 325 E 048
- T&alaa 301 | 411 | 314 | 020 | 443 | 027 | 325 | 048 | 342 | 045
RIS 323 : 007 | 359 : 042 | 437 : 018 | 312 : 019 | .323 : 043
- i 445 1 045 | 469 i 011 | 540 | .093 | 310 | .019 | .312 i .019
- fan 437 018 | 470 015 | 437 018 | 438 018 | 470 015
R, | 200 |-Kalnd 437 | 018 | 470 | 015 | 538 | 014 | 271 | 086 | 299 | 058
- TAalaa 300 | 058 | 384 | 081 | 481 | 072 | 437 | 018 | 470 | 015
RIS 422 012 | 447 018 | 481 019 | 317 081 | .339 072
- gl 460 032 | 478 031 | 502 054 | .350 075 | 378 076
- fan 421 013 | 448 011 | 438 031 | 468 037 | 502 037
R,, | 300 | -anf 368 | 016 | 396 | 019 | 424 | 095 | 340 | 048 | 349 | 043
~T&alas 370 046 | 395 018 | 283 026 | 342 045 | 359 042

RIS 376 | 056 | 401 | 033 | 446 | 011 | 324 | 066 | 376 | .051
- e 368 | 016 | 396 | 019 | 424 | 005 | 340 | 048 | 349 ! 043
- i 300 | 058 | 384 | 081 | 481 | 072 | 437 | 018 | 470 | 015
R,, | 400 | -etnd 290 i 060 | .325 i 048 | .367 i 052 | 379 i 018 | .383 i 039
~T&ala 299 | 059 | .328 i .063 | .295 | .052 | .306 i .026 | .314 i .021
RIS 421 013 | 448 011 | .438 031 | 468 037 | 502 037
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ABN9AUIN

Ry | n dnmnie SUMCOR | SSQCOR | MAXVAR MINVAR GENVAR
() | mwwanuas | g oisD.| g iSD.| R ISD.| R iSD.| R | SD
- e 399 | 033 | 437 | 018 | 470 | 015 | 299 | 058 | 305 | .048
-l 325 048 | 342 045 | 359 042 | 373 038 | 392 020
R,, | 500 |- Wend 376 | 072 | 367 | 052 | 379 | 018 | 383 | 039 | 309 | .033
- 1sTois 323 007 | .359 042 | 437 018 | 312 019 | 323 043
SRTIEStT 460 | 032 | 478 | 031 | 502 | 054 | 350 | .075 | 378 | .076
- e 391 1111 | 314 | 020 | 443 | 027 | 325 | .048 | 342 | 045
- i 323 | 007 | 359 | 042 | 437 | 018 | 312 | 019 | 323 | 043
R,, | 600 |-T&snd 422 i 012 | 447 i 018 | 481 i 019 | 317 i 081 | 339 E 072
- TAsTpi 460 l 032 | 478 l .031 | .502 l 054 | 350 | 075 | 378 : 076
SRTIEStT 421 : 013 | 448 : 011 | 438 : 031 | 468 : 037 | 502 : 037

- i 397 | 062 | 424 i 058 | 528 | .018 | 422 i .012 | 446 i .011
- i 370 046 | .395 018 | 283 026 | 342 045 | 359 042

R, | 700 |-Kalnd 376 | 056 | 401 | .033 | 446 | 011 | 324 | 066 | 376 | 01
- TAalaa 290 | .060 | 325 | 048 | 367 | .052 | 379 |.018 | 383 | .039

ST 299 5.059 328 5.063 295 5.052 306 5.026 314 021
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1979 14 wrauiauAefsanduiusiauue fialsdanlutineatesiudsganvilsiugaiaes
(Ry,) IagldRan1sAuansneiu nelitaulanunangusetauasANHEN1TUANLAIAN

FutlszAnsandunusalutinaatmieni

n ANBOLZNNT Source SS df MS F Sig. ®> Effect
(W) AN LAY Size
widel within@8Auang) | 349 4 008 | 80.120* | .00 | .045 | .423
error 094 196 000
i | withinGRdwany | 471 | 4 | 117 | 292500 00 | 443 | 892
error 075 196 000
100 | Wand | wihin@3dmuong | 543 | 4 | 136 | 225544+ | 00 | 401 | 819
error 120 196 000
Whalde | within@Gadwany | 797 | 4 | 199 |331667*| 00 | 454 | 912
error 119 196 000
uunw | withinGRdwany | 735 | 4 | 184 | 184113+*| 00 | 210 | 516
error .246 196 .001
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n ANBOLZNNT Source SS df MS F Sig. | 2 | Effect

(W) AN LAY Size

\ie within(AFAIT) 138 4 030 | 21.783* | .00 | .086 | .308
error .310 196 .002

Lt “within@afnuany) | 282 | 4 | 007 | 35172 | 00 | 116 | 364
error .042 196 .002

200 | WenA | withn(@afuany | 372 | 4 | 090 | 150.112* | 00 | 357 | 746
error .128 196 .000

Talde “within(Gafnuang | 1706 | 4 | 427 | 151.354* | 00 | 363 | .755
error .552 196 .003

wumu | within(@afuwan) | 270 | 4 | 067 | 32787 | 00 | 138 | 401
error 404 196 .002

\itne within(AFAWITI) 064 4 160 | 80.851* | .00 | .279 | 623
error .039 196 .002

it “within(Gafnuang) | 270 | 4 | 0067 | 32787* | 00 | 138 | 401
error 404 196 .002

300 | Walnd | withn(Gafuany | 531 | 4 | 133 | 250433 | 00 | 812 | 397
error 104 196 .000

alde “within@afnuang) | 372 | 4 | 090 | 80120 | 00 | 277 | 620
error .228 196 .001

uumy | within(@afwan) | 030 | 4 | 007 | 4634+ | 001 | .086 | .007
error 315 196 .002

e within(A8AUI0) 352 4 088 | 66.061* | .00 | .248 | 574
error .261 196 .001

Lt “within@afnuang) | 211 | 4 | 052 | 52147 | 00 | 245 | 570
error .201 196 .001

400 | Wand | within(GRéwany | 1060 | 4 | 265 | 178496* | 00 | 340 | 673
error .291 196 .001

TEalde “within(GaFnuang) | 1019 | 4 | 253 | 102701 | 00 | 254 | 584
error 493 196 .002

wumy | within(Gafuan) | 552 | 4 | 138 | 69.567* | 00 | 256 | 587
error .389 196 .002
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n ANBOULNIT Source SS df MS F Sig. o2 Effect
(A1) ANk Size
el within(38AW90Y) 372 4 093 | 80.111* | .00 277 | 620
error .228 196 001
(i within(Gadwwany) | 507 | 4 | 427 | 105512 | 00 | 318 | 683
error .236 196 001
500 | Ternd within(afnuang) | 2047 | 4 | 512 | 260687 | 00 | 415 | 842
error .385 196 002
ThaTds within(Gadwwany) | 571 | 4 | 143 | 36069 | 00 | 152 | 424
error 775 196 004
WL within@afnuang) | 800 | 4 | 200 |200100°| 00 | 342 | 721
error 246 196 .001
widnel within(3BAW90) 691 4 A73 | 255.101* | .00 411 | .836
error 136 196 001
(i within(Gafnuang | 362 | 4 | 088 | 66.061° | 00 | 248 | 574
error .261 196 001
600 | Walnd within(@afnuony | 328 | 4 | 082 | 65130° | 00 | 246 | 571
error 247 196 001
Thalsia within(Gafnuang | 138 | 4 | 030 | 21790 | 00 | 087 | 308
error 310 196 002
WL within(Gafnuong | 552 | 4 | 138 | 69.567* | 00 | 256 | .587
error .389 196 .002
widnel within(A3BAW90) 270 4 067 | 32.787* | .00 138 | .401
error 404 196 002
(i within(@afnuony) | 064 | 4 | 016 | 80.851° | 00 | 279 | 623
error .039 196 002
700 | Wand within(Gafnung | 531 | 4 | 133 | 250433 | 00 | 397 | 812
error 104 196 000
Thlsia within(Gafnuony | 552 | 4 | 138 | 69.567* | 00 | 256 | .587
error .389 196 002
WL withinGadwwany) | 030 | 4 | .007 | 4634 | 00 | .007 | .086
error 315 196 .002
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(Ry,) Iagldaan1sAmansneiu neliRaulaauangusiet 19uasANHIEN1TUANUAIAN

Fuilsv@nsanduiusanlutinaaifaiu

n ANBOLZNNT Source SS df MS F Sig. o? | Effect
(AL) LLANLLAN Size
el within(B8ATuan) | .849 4 212 | 441330* | .00 | .447 | .900
error .090 196 .000
| withinGafwany | 571 | 4 | 143 | 36.068* | .00 | 152 | .424
error 775 196 .004
100 | W@ | within@3fwany | 531 | 4 | 133 | 250433+ 00 | 390 | 812
error 104 196 .000
Wl | withinGafwany) | 1471 | 4 | 368 | 605.345% | .00 | 459 | 922
error 19 196 .000
unuu | within@3fwany | 735 | 4 | 184 | 92.565¢ | 00 | 209 | 654
error .389 16 .002
el within(@8A1uan) | .138 4 030 | 21.783* | .00 | .086 | .308
error .310 196 .002
| withinGafwany) | 030 | 4 | 007 | 3.484* | 015 | 004 | .061
error 434 196 .002
200 | Wand | within@adwany | 372 | 4 | 000 | 8011* | 00 | 277 | 620
error 228 196 .001
Alde | withinGafwany | 3325 | 4 | 831 |289.807* | .00 | 422 | .855
error .562 196 .003
unuu | within@aduany | 1706 | 4 | 427 | 151354* | 00 | .363 | .755
error .552 196 .003
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n ANBOLZNNT Source Ss df MS F Sig. o? | Effect
(AL) LAnLAg Size
el within@8Auan) | .064 4 016 | 80.851* | .00 | .279 | .623
error .039 196 002
| withinGafwany | 2612 | 4 | 653 | 279.264* | 00 | 420 | 851
error 458 196 002
300 | Thand | withinGadwany | 1434 | 4 | 358 | 149411 | o0 | 362 | 753
error A7 196 003
e | withinGafwany) | 270 | 4 | 037 | 32787 | 00 | 4138 | 401
error 404 16 002
uuumu | withinGafwany) | 030 | 4 | 007 | 4.364* | 00 | .007 | .086
error .315 196 .002
el within(@8Auang) | 1.285 4 321 | 240230* | .00 | 408 | .831
error .262 196 001
i | withinGafwany) | 1222 | 4 | 305 | 237.004* | 00 | 407 | 829
error .252 196 001
400 | Wend | within@8fwony | 2369 | 4 | 592 | 436.586* | .00 | 447 | 899
error .266 196 001
Alde | withinGafwany | 542 | 4 | 136 | 709.689* | 00 | 466 | .935
error .038 196 002
unuu | within@aduany | 1060 | 4 | 265 | 178.496* | .00 | 381 | 785
error .291 196 .001
winel within(@BA1Wan) | 1.002 4 251 |100.628* | .00 | .311 | .673
error .488 196 002
| withinGafwany | 372 | 4 | 009 | 80111 | 00 | 277 | 620
error .228 196 001
500 | WeUnA | within@afwany | 2047 | 4 | 512 | 260.687* | .00 | 414 | 842
error .385 196 002
Wl | withinGafwany) | 2043 | 4 | 511 | 254902+ | 00 | 413 | 839
error .393 196 002
unuu | within@3dwany | 070 | 4 | o018 | 7278t | 00 | 016 | 120
error A72 196 .002
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n ANBOLZNNT Source Ss df MS F Sig. o? | Effect
(A1) LANLAN Size
el within@8Auang) | 552 4 138 | 69.567* | .00 | .256 | .587
error 389 196 002
| within@3fwany | 470 | 4 | 118 | 59.508* | 00 | 231 | 548
error 387 196 002
600 | TAwnd | withinGadwany | 1.050 | 4 | 263 | 209350 | 00 | 396 | 810
error 246 196 .001
Wales | within@3duany | 1050 | 4 | 262 | 2082607 | .00 | 342 | 721
error 247 196 .001
unuu | within@3fwany | 800 | 4 | 200 | 2001007 | 00 | 342 | 721
error .246 196 .001
el within@8Auang) | 507 4 127 | 105512* | .00 | .318 | .683
error 236 196 .001
| within@GRdwany | 352 | 4 | 088 | 66.061% | .00 | 247 | 574
error 261 196 .001
700 | hend | withinGadwany | 328 | 4 | 082 | 65.130* | .00 | 246 | 571
error 247 196 .001
Wales | within@3fwany | 328 | 4 | 082 | 64981 | 00 | 245 | 570
error 247 196 .001
unuu | within@aduany | 211 | 4 | 052 | 52447 | 00 | 215 | 523
error .201 196 .001
*p <.05

HANITALATIZTANTIS 15 Wudn Tudrasdanilsganuils nasausuiansg nusaulsgai

ANNNAANONENINNITEEY luauANg Nt NaRtail NN

1%

NEOZNITHANLAIANA NLT2 A NS

s

andunusaTupaanuLAgnfL Iuasiaudunusiaumesialetarluilinaaunnsiaiu iiald

INALANITAILALANNTYE Nan 1A ImATANTTATUILFANNTU Azl NaNTTUssiN AN AU NN WS

l_uluasialsda N lutlnaauansAeiuL agnalile

o

a

AVATYUNNADANTLAL

= 1%

.05 nglnndenlafa

PNANGNAIENILAZANHUENTUANLAIAdN srAnsanduius At TupaaLhtaii Tnai 790

NQXFIBENN 100 AU N

'
o

NEUSNITHAN AL L

TAalpe ALl Iu1ATaINA N ATANITATUI LA



145

1
[ =

WNAANNFNNUS NN FaAanduiusiauuesialsdanTulinaa lusziunnign AstuInEnsNa

(Effect Size) = 922 uazIvALANNANAUS (7)) = 459 IMNANAL TWIANGNAIBLN 200 A N

1
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AaudniusiauuaFalsfaiulinea lussAusnign Aeaunndnsna (Effect Size) = .855 uay

o

FTAUANNANAUS (@7) = 422 MINRAL TWIANGNADEIN 300 AW NHANHOULNITUANUAILLIL
W91 Azl IuAIasHAmNATANITATUI LA I U APINNE NN UF N N AD AN AUA NN LS IALLLas5A Tad

AlutinealuszAuNINNgn ABIWIAENENA (Effect Size) = 851 UAYTEALANNANNUL (@) =

o

420 GNNAFU TUIANGNABLIN 400 AL NRANEUzNIUANUALULTATTAY arldaunna8INg

WARANIANILAZ TN ARNNAN AU R AaA avduius e e sTa ladan Tulinea luszdunin
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(R,) Iagldian1sAnuansneiu e liReulaaunanguiaetinasAneaien1suaniapn

Fuilsvdnsanduiusanlutinaaineiu

n ANBOUENNT Source SS df MS F Sig. ®2 Effect

(W) AN LAY Size

el within@8Auang) | .064 4 016 | 80.851* | .00 | .279 | .623
error .039 196 .002

i | within(GRdwany | 2612 | 4 | 653 |279264* | 00 | 420 | 851
error 458 196 .002

100 | Welnf | withinGafuany | 1434 | 4 | 358 | 149.411* | 00 | 362 | 753
error 471 196 .003

Wales | within(GRdwany | 270 | 4 | 037 | 32787 | 00 | 138 | 401
error 404 16 .002

unumy | witin@GRAwweny | 372 | 4 | 000 | 150112 | 00 | 357 | 746
error 128 196 .000

\igel within@8A1Wa0g) | 1.706 4 427 | 151.354* | .00 | .363 | .755
error .552 196 .003

| withinGRdweny | 270 | 4 | o067 | 32787 | 00 | 138 | 401
error 404 196 .002

200 | Wand | within@@Awany | 064 | 4 | 0160 | 80.851* | 00 | 279 | 623
error .039 196 .002

Wales | within(GRAwany | 552 | 4 | 138 | 69.567* | 00 | 256 | 587
error .389 196 .002

uumy | witin@GaAwweny | 270 | 4 | 067 | 32787 | 00 | 138 | 401
error 404 196 .002

Widnel within(@B8A1uon) | 372 4 090 | 80.120* | .00 | 277 | 620
error .228 196 .001

300 | whan | within@EAwang | 030 | 4 | 007 | 4634* | 001 | 086 | .007
error .315 196 .002

feUnR | within@GaAwany | 352 | 4 | 088 | 66.061* | 00 | 248 | 574
error .261 196 .001
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n ANBOLZNNT Source Ss df MS F Sig. o? | Effect

(AL) LLANLLAN Size

300 | TAalss within(ﬁ%ﬂ"’]mm) 211 4 .052 52.147* .00 .245 .570
error .201 196 001

uumy | witin@GaAweny | 270 | 4 | 037 | 32787* | 00 | 138 | 401
error 404 16 .002

\igel within(@8Aua04) | .030 4 007 | 4.364* .00 | .007 | .086
error 315 196 002

| withinGRdvwany | 1285 | 4 | 321 | 240230 | 00 | 408 | 831
error .262 196 001

400 | Wednd | within@fwony | 571 | 4 | 143 | 36.069* | .00 | 152 | 424
error 775 196 004

alds | within(GaAwany | 800 | 4 | 200 | 200100 | 00 | 342 | 721
error .246 196 001

uumy | within@GRAwwany | 691 | 4 | 173 | 2551017 | 00 | 411 | 836
error 136 196 .001

el within@8A1uang) | 328 4 082 | 65.130* | .00 | .246 | .571
error 247 196 .001

i | withinGRAwwany | 328 | 4 | 082 | 64981 | 00 | 245 | 570
error 247 196 .001

500 | WenA | within@aAwany | 1222 | 4 | 305 |237994* | 00 | 477 | 935
error .252 196 .001

Wales | within(Gadwany | 2369 | 4 | 592 |436586* | 00 | 447 | 899
error .266 196 .001

uumy | witin@GaAweny | 542 | 4 | 136 | 709689* | 00 | 407 | 829
error .038 196 .002

600 | widnel within(B8AWan) | 1.434 4 358 | 149.111* | .00 | .362 | .753
error 471 196 003

| withinGRdweny | 270 | 4 | 037 | 32787 | 00 | 438 | 401
error 404 196 .002
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n ANBOLZNNT Source SS df MS F Sig. o? | Effect
(AL) LLANLLAN Size
600 | TAsn# within@8A1904) | .030 4 007 | 4.364* .00 | .007 | .086
error 315 196 .002
| alds | within(8Awany | 138 | 4 | 030 | 21783 | 00 | 086 | 308
error 310 196 .002
wumy | witin@Gadweny | 552 | 4 | 138 | 69567 | 00 | 256 | 587
error .389 196 .002
el within@8Auang) | .270 4 067 | 32787 | .00 | .138 | .401
error 404 196 .002
i | withinGRAwany | 328 | 4 | 082 | 64981 | 00 | 245 | 570
error 247 196 .001
700 | WenA | within@adwany | 543 | 4 | 136 |225544* | 00 | 401 | 819
error 120 196 .000
Walee | within(GRdwwany | 797 | 4 | 199 | 331667 | 00 | 454 | 912
error 119 196 .000
uumy | within@GRAwweny | 735 | 4 | 184 | 184113*| 00 | 210 | 516
error .246 196 .001
*p<.05
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Size) = .755 UAZITAUANNANNUS (w2 ) = .363 MINAIAU TWIANGNAIDEN 300 AW NHANEUE
ANThAnNLAIBU UL Ee ALl H I AUBINA N AT ANIIATUIDILAZ TUIAAITN AN AN UEA T Fa AN

anduiusiauneialeian lutinaalussaunnign Aaauindnsna (Effect Size) = 620 UAY

o

FLAUAIMNANANUS (w2 ) = 277 ANNAIAL TUIANANFAIDLN 400 AL AfldnELANTLANLAY
q

[ %

BULLURY A2 M UUNATRIHA N ATANITANUI LA LA U AR N AR U NN A A G N A NN US

luefialsdantulinealuszduninign AaIUIABNENA (Effect Size) = .836 WATIEAL

1
=

ANHANTUS (B2 ) = 411 IINANAL TIANGNAIDEN 500 AW NRANBHUTNITUANUAIULLITAS

Unf ALl 1N AUR9HA N ATIAN AU DUUA LT LN AN FURUET R e AN &AL LS 1A 1055 lae
A TUTARA TUTTALNINTIQRN AETIUIABNDN (Effect Size) = .935 UazszAUANMNANTUS (w2 ) =

dld o 4 vy L4
ATT ANNAAL i/mmn@mm@mo 600 AY NRANEENTUANUALULTANUT T arlaunaadua

1
a el a o o 6

MARANITANUILLAZIUIAPNNA NN UE N N A e A dnd NS R uessa lsdanlulinea lussiunnn
1140 AAIUABVENE (Effect Size) = .753 WATIZALANNANAUS (w7 ) = .362 ANNATAL UWATIWIA

nquAI9E N 700 AW NRANHzNsuanuaduLuTAalas azliauinuesuamatian sAMIMLAL

1 1
cal o/ o '8 =

IUNAANNANAUT NN '@mamuwuﬁmummmiﬁmiuuﬂmlmvmumnwmm AATIUIABNENA
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R Source SS df MS F Sig. o> | Effect
Size
NALBUNARLULT between
TUNANGNAIDEN 3.324 6 554 | 329.420* | .000 | .263 | .598
R,, | fnuouznisuanuas 1.480 4 370 | 219.962* | .000 | 222 | .535
TANGNFIBENT ¥ ANBEUY 11.558 | 24 482 | 286.368" | .000 | .200 | .500
NIATLLANELLAN
Error 2.88 1715 .002
"""" | wogeumedowlswin | | | | | | |
WATANITAUIN 14.192 4 3.548 | 2280.104* | .000 | .246 | .571
WANA*IUIANGNAIDEN 3.044 24 127 81.501 080 | .047 | 222
R,, | WAlA* ANHUZNITLANUAY 1.262 16 078 50.690 | .093 | .011 | .106
WALA * IUANGNFAIBENS * 15.450 | 96 161 103421 | 120 | .078 | .291
ANBULATLANLAY
Error (ARANIZANIN) 10.675 | 6860 | .002
NAFBUNARAILLT between
VNANFUFBEN 3.250 6 542 | 285.905* | .000 | .262 | .597
R,; | AnmuznIsuanuas 1.816 4 454 | 239.658* | .000 | .114 | .359
TNANGNFIBENG ¥ ANTEUY 11135 | 24 464 | 244.916* | .000 | .183 | .474
NATLLANELLA
Error 3.249 1715 .002
"""" | woseumedowlswin | | || | | |
WATANITANUIN 12.736 4 3.184 | 1971.462* | .000 | .222 | .535
wAlA* IUIANGNAI2E 1 2.544 24 106 65.632 | .097 | .033 | .187
R,; | walla* aneoiznisuanuag 1.244 16 077 48.141 | 134 | .010 | .101
walla * aANguFIating * 15.639 | 96 163 100.868 | .092 | .075 | .285
ANBULANTLANLAY
Error (nATANIATUIN) 11.079 | 6860 | .002
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R. Source SS df MS F Sig. o> | Effect

Size

NAARLNARQLLS between

VUANGHFBEN 3.317 6 553 | 223.678* | .000 | .246 | .597
R, | ANMUENIIUANUAY 1.988 4 497 | 201.111* | .000 | .092 | .319
PUNANGNAIDELNG * AN 10285 | 24 429 | 173.315* | 000 | .143 | .408

NITLLANLLA

WANANIIANUI 11.736 4 2.934 | 1666.083* | .000 | .196 | .493
WANA*IUIANGNAIDEN 2.539 24 106 60.085 | .083 | .029 | .174
R,; | WATA * ANHUZNITUANLAY 1.244 16 077 44138 | 105 | .009 | .093
WANA * IUIANGNFAIBENS * 13.871 96 144 84.052 | 213 | .052 | .235

ANBULNNTLANLAY

Error ((NATANITANUAIL) 12.080 | 6860 .002

*p<.05
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faonadied | nemes | Wiusse Anadien NAAAY | LALAIN Anadien NAARY | LALAIY
15 4 4
nNIRLITIAENS ﬂﬁi"ﬂ‘].li‘ﬂJLgEI\‘i@LL‘Lﬁ_l ma‘@mmgm@ WL
v lszrngylne iaaanaadu aasilazazias
1. 4810 4449 1. 3732 441 1. 4242 Ar47
2. .5369 4721 2. .3447 .3623 2. 4672 .5490
3. 4631 4585 3. .2443 3797 3. .3433 .3680
4, 4679 .5000 4. 2674 3575 4. 3133 3322
5. 4939 4530 5. 4083 4144 5. .6385 .5265
6. .3995 .5082 6. 4528 4565 6. .5609 .6007
7 .3579 .3382 7. 4301 4547 7. .5460 4993
8. 4072 4644 8. .3346 .3541 8. 5919 .5453
9 4812 5579 9. ATT .3568 9. 4638 5717
10. .6471 .6304 10. .3760 4639 10. 4557 .5366
11. .6003 .5094 11 .2400 4275 11. .5960 .5095
12. 4984 5367 12. .3534 4134 12. 5923 .5868
13. 4263 4765 13. .3444 .3593 13. .5690 .5641
14. .6392 6257 14. .5320 .3898 14. 6212 .6028
15. .2331 .5686 15. 2745 .3957 15. 5034 .5390
16. .5183 .5465 16. .2018 3194 16. 4484 .5780
17. 5164 .5805 17. 4484 4252 17. .5468 5673
18. .3271 .2545 18. .3053 3173 18. .5968 .5945
19. .3360 4688 19. .3538 .3615 19. .3903 .3464
20. 4895 .5441 20. .3221 .3349 20. .2610 4215
AAadesiy | 8448 | 8845 AnANEasT 7876 | .8689 AAAILTaLTL 8451 | 8798




193

B9 21 ANEIHIARIUBNLAYAI A NLTAIUINE A UTBIULILAIUNINNIFUTAINAINIID TR

puLaalunT3eu

Aoadied noaaasld STLEN Aoadied noaaasld STLEN
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2109RULAI IUNN9LTU 2109RWA9 IUNNT TN
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1. .6837 7012 16. .7616 .7807

2. 7347 .6972 17. .6467 7477

3. .6513 .6444 18. .8183 .8060

4. .6288 .6482 19. .7063 7417

5. 6119 .6014 20. .6939 .7295

6. 5221 6179 21. .6875 .7169

7 .6406 6757 22. .3921 5410

8. .6345 .6634 23. .7068 .6544

9 .3295 2925 24. .7596 7634

10. .5698 .5848 25. .5948 .6170

11. 4935 6122 26. .7200 779

12. 5471 .6015 27. 5771 .6821

13. .6339 .6843 28. .6615 7561

14. 5811 .5698 29. .6521 .7228

15. 4873 5745 30. .7483 7438

AnANLEasT .8941 9077 AAALTasTL 9182 9438
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ANAENIIANRIILATIZRANAUANNUS LA ULUASSA b TA U ARA

C cancor.f

C The authors of this software are Jih-die Chang and J D Carroll.

C Copyright (c) 1993 by AT&T.

C Permission to use, copy, modify, and distribute this software for any

C purpose without fee is hereby granted, provided that this entire

C notice is included in all copies of any software which is or includes

C a copy or modification of this software and in all copies of the

C supporting documentation for such software.

C THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMP-

C LIED WARRANTY. IN PARTICULAR, NEITHER THE AUTHORS NOR AT&T MAKE ANY

C REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
C OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

C This software comes from the FIRST MDS Package of AT&T Bell Laboratories

C For explanation of the method this software implements, see

C Carroll, J.D. (1968), "Generalization of canonical correlation

C analysis to three or more sets of variables" in Proceedings of the

C 76th Annual Convention of the American Psychological Association, 3,
C 227-228.

Ct @+ Q@+ @+ @+ @+ -—@—+—Q@

FORTRAN

INCODE IBMF

CANCOR - CANONICAL CORRELATION ANALYSIS
OF THREE OR MORE SETS OF VARIABLES
CHANG FOR CARROLL, FEBRUARY 1969

NSET - NUMBER OF SETS (MAX=100)

NS - NUMBER OF STIMULI (MAX=100).

O O O O O O & &

NCS - NUMBER OF COMPONENTS WITHIN EACH SET.



O O O O O O O O O O O O
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NC - NUMBER OF COMPONENTS TO BE COMPUTED

WF - WEIGHTING FACTOR, ONE FOR EACH SET.

IRX-=1 THE SET IS PUNCHED NCS BY NS

=0 THE SET IS PUNCHED NS BY NCS
ICOR - =1 COMPUTE CORRELATIONS BETWEEN SETS
=0 DO NOT COMPUTE CORRELATIONS BETWEEN SETS

X - DATA, STORES ONE SET OF VARIABLE. SCRATCH DISK IS USED TO
STORE ALL SETS.

TIT-TITLE

SNAME - SUB-TITLE, ONE FOR EACH SET.

FMT - VARIABLE FORMAT FOR READING DATA

CORL - CORRELATIONS BETWEEN EACH SET AND THE CANONICAL COMPONENTS
DIMENSION X(100,10),Q(100,100),2(100,100),Y(100,10),C(100,10)
DIMENSION NCS(100),SNAME(12,100), FMT(12),TIT(12)
DIMENSION CORL(10,100),SUMZ(10),SSQZ(10)
EQUIVALENCE(C,Z2)
ND1=100
ND2=10
NDD=1000
NDH=11

500 READ100,NSET,NS,NC,ICOR

IF(NSET.EQ.0) GOTO1058
XNS=NS
READ101,(TIT(1),1=1,12)
PRINT102,(TIT(I),I=1,12)
DO5I=1,100

DO5J=1,100

Q(1,J)=0.

PRINT113

113 FORMAT(13HOI. DATA SET) (lddagyanuiizagiuainads cmd lu window fi14)

DO10K=1,NSET
READ101,(SNAME(1,K),I=1,12)
READ112,NCS(K),IRX,WF
M=NCS(K)

CALL READX(X,NS,M,IRX,ND1)



C X SUBTRACT XMEAN

DO151=1,M
SUM=0.
DO16J=1,NS

16 SUM=SUMS&X(J,!)
XMEAN=SUM/XNS
DO17J=1,NS

17 X(J,1)=X(J,1)-XMEAN

15 CONTINUE

C PUT XONDISK 19
IF(K.EQ.1) GOTO11
CALL DOUC(19,X,NDD)
GOTO13

11 CALL DOUTAT(19,X,NDD,1)

13 PRINT103,K,(SNAME(I,K),1=1,12)
PRINT104

C PRINTX
DO18I=1,M

18 PRINT105,1,(X(J,1),J=1,NS)

C COMPUTE (XT)X AND STORE IN Y
DO19I=1,M
DO19L=1,M
Y(1,L)=0.

DO19J=1,NS

19 Y(L,L)=Y(LL)&X(J,*X(J,L)

C  INVERT (XT)X AND STORE IN Y
MM=1
CALL MTINV(Y,ND1,ND2,C,NDH,NDH,M,MM)
IF(MM.EQ.1)GOTO20
PRINT106,MM,K
STOP

C  COMPUTE X*((XT)X) INVERSE

20 DO21I=1,NS
DO21J=1,M
C(1,J)=0.
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DO21L=1,M
21 C(1,J)=C(1,D)&X(I,L)*Y(L,J)
C PUTCONDISK 19
CALL DOUC(19,C,NDD)
C COMPUTE Q MATRIX
DO221=1,NS
DO22J=1,NS
SUM=0.
DO23L=1,M
23 SUM=SUM&C(I,L)*X(J,L)
22 Q(1LJ)=Q(1,J)&SUM*WF
10 CONTINUE
CALL DROUT
C FACTOR Q MATRIX
MM=1
CALL MTEVV(Q,ND1,ND1,Z,ND1,ND1,NS,MM)
PRINT107
PRINT108,(Q(l,1),1=1,NS)
PRINT109
DO241=1,NC
C SET UP FOR CORRELATIONS BETWEEN Z AND EACH SET.

SUMZ(1)=0.
SSQZ(1)=0.
DO25J=1,NS

SUMZ(1)=SUMZ(1)&Z(J,!)
25 SSQZ(1)=ssQz(h&z(J,1)**2
24 PRINT105,1,(Z(J,1),J=1,NS)
C COMPUTE A(l), | FOR I(TH) SET, STORE A IN Q
PRINT114
DO30K=1,NSET
M=NCS(K)
C READ XAND C FROM DISK. PUT CIN'Y
IF(K.GT.1)GOTO31
CALL DINAT(19,X,NDD,1)
GOTO32
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31 CALL DINC(19,X,NDD)
32 CALL DINC(19,Y,NDD)
C COMPUTE A AND STORE AIN Q
DO35I1=1,NC
SUM=0.
DO37J=1,M
Q(1,d)=0.
DO36L=1,NS
36 Q(1LJ)=Q(,I)&Z(L,)*Y(L,J)
37 SUM=SUM&Q(l,J)**2
SUM=SQRT(SUM)
DO38LL=1,M
38 Q(l,LL)=Q(l,LL)/SUM
35 CONTINUE
C PRINT CANONICAL DIRECTIONS
PRINT103,K,(SNAME(I,K),1=1,12)
PRINT110
DO39I=1,NC
39 PRINT105,,(Q(1,J),J=1,M)
C COMPUTE ROTATION MATRIX AND STORE IN'Y
DO401=1,NC
SXY=0.
SUMY=0.
SSQY=0.
DO47J=1,NS
Y(J,1)=0.
DO45L=1,M
45 Y(J,H=Y(J,N&Q(,L)*X(J,L)

C COMPUTE CORRELATIONS BETWEEN Z AND EACH SET OF CANONICAL VARIATE

SUMY=SUMY&Y(J,])
SSQY=SSQY&Y(J,1)**2

47 SXY=SXY&Y(J,)*Z(J])
PP=XNS*SXY-SUMY*SUMZ(])

QQ=(XNS*SSQY-SUMY**2)*(XNS*SSQZ(I)-SUMZ(I)**2)

QQ=SQRT(QQ)
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CORL(l,K)=PP/QQ

40 CONTINUE
IF(ICOR.EQ.0) GOTO43

C PUTYONDISK 20
IF(K.EQ.1) GOTO42
CALL DOUC(20,Y,NDD)
GOTO43

42 CALL DOUTAT(20,Y,NDD,1)

C PRINTY
43 PRINT111
DO411=1,NC

41 PRINT105,1,(Y(J,1),J=1,NS)
30 CONTINUE

PRINT115

PRINT116

DO461=1,NSET

46 PRINT117,1,(CORL(J,1),J=1,NC)

IF(ICOR)44,500,44
44 CALL DROUT

C COMPUTE CORRELATIONS BETWEEN SETS FOR EACH COMPONENTS
CALL CCOR(Y,NC,NS,NDD,X,Q,ND1,NSET,XNS)

GOTO500
100 FORMAT(1814)
101 FORMAT(12A6)
102 FORMAT(1H112A6)

103 FORMAT(4HOSETI3,3X,12A6)

104 FORMAT(5X,26HDATA (SUBTRACTED ROW MEAN))

105 FORMAT(1H04X,12,2X,10E12.4/(9X,10E12.4))

106 FORMAT(4HOMM=11,32HMATRIX CANNOT BE INVERTED IN SETI3)
107 FORMAT(41HOIl. CANONICAL VALUES (EIGEN ROOTS OF Q))

108 FORMAT(5X,10E12.4)

109 FORMAT(47HO CANONICAL COMPONENTS (EIGEN VECTORS OF Q))
110 FORMAT(23HO CANONICAL DIRECTIONS)
111 FORMAT(28HO CANONICAL ROTATION MATRIX)

112 FORMAT(212,F10.5)
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114 FORMAT(49H0Ill. CANONICAL DIRECTIONS AND ROTATION MATRICES)
115 FORMAT(89HOIV. CORRELATIONS BETWEEN EACH SET OF CANONICAL VARIATE

116 FORMAT(5HO SET,14X,10HCOMPONENTS/6X,19,9112)

1 AND THE CANONICAL COMPONENTS (2))

117 FORMAT(14,5X,10E12.4)

999 STOP

$

END
FORTRAN

SUBROUTINE CCOR(Y,NC,NS,NDD,X,Q,ND1,NSET,XNS)
DIMENSION Y(ND1,NC),X(ND1,NC),Q(ND1,ND1)
DIMENSION SUMY(10),SSQY(10)

N=NSET-1

IC=0

NY=1

DO10I=1,N

CALL DINAT(20,Y,NDD,NY)
NY=NY&NDD
DO15J=1,NC
SUMY(J)=0.

SSQY(J)=0.

DO15L=1,NS
SUMY(J)=SUMY(J)&Y(L,J)

15 SSQY(J)=SSQY()&Y(L,J)**2

=18&1

DO20JJ=II,NSET
IC=IC&1

CALL DINC(20,X,NDD)
DO20J=1,NC
SUMX=0.

SSQX=0.

SXY=0.

DO21L=1,NS
SUMX=SUMX&X(L,J)
SSQX=SSQX&X(L,J)**2

21 SXY=SXY&X(L,J)*Y(L,J)
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202

PP=XNS*SXY-SUMY (J)*SUMX
QQ=(XNS*SSQY (J)-SUMY(J)**2)*(XNS*SSQX-SUMX**2)
QQ=SQRT(QQ)
20 Q(J,IC)=PP/QQ
10 CONTINUE
PRINT100
100 FORMAT(50H0V. CORRELATIONS BETWEEN SETS FOR EACH COMPONENT)
PRINT101,(1,1=1,NC)
101 FORMAT(6HO SETS13X,710HCOMPONENTS/6H | J,19,9112)
IC=0
DO30I1=1,N
1=18&1
DO30J=II,NSET
IC=IC&1
30 PRINT102,1,J,(Q(L,IC),L=1,NC)
102 FORMAT(213,3X,10E12.4)
RETURN
END
$ FORTRAN READX(X,N,K,IRX,NL)
SUBROUTINE READX(X,N,K,IRX,NL)
DIMENSION X(NL,K),FMT(12)
READ100,(FMT(1),1=1,12)
100 FORMAT(12A6)
IF(IRX.EQ.0) GOTO10
DO6I=1,K
6 READFMT,(X(J,1),J=1,N)
GOTO20
10 DO8I=1,N
8 READFMT,(X(1,J),J=1,K)

20 RETURN
END
$ FORTRAN EIGJ00a0
$ INCODE IBMF EIGJOObO
*EIGENJ  EIGENVALUE AND EIGENVECTOR SUBROUTINE EIGJ0020

* CD600D4.009  DATE 05/05/65 EIGJO030



*

SUBROUTINE EIGENJ (A,V,NN,IV,E,I3,14)
DIMENSION A(5050),V( 13, 14),E(NN)

LOGICAL IV

EIGENJ FINDS THE EIGENVALUES AND EIGENVECTORS OF

EIGJ00e0
EIGJ0OOfO
EIGJ0060

203

EIGJO070

A SYMMETRIC MATRIX (A) USING A MODIFIED THRESHOLD JACOBI METHOD EIGJ0080

ONLY THE UPPER TRIANGLE IS STORED

EIGJ0090

DIMENSION A(K=M(M&1)/2),V(M,M),E(M) WHERE M=MAXIMUM ORDER

DIMENSION A(K=M(M&1)/2),V(M,M),E(M) WHERE M=MAXIMUM ORDER

N=NN
IND=1
NM2=N-2
AMAX=0.0
NM=N-1
IF(.NOT.IV)GO TO 5
SET UP VECTOR MATRIX
1DO31=1,N
DO 2 J=1,N
2 V(1,J)=0.0
3V(,=1.0
5K=2
DO 28 I=1,NM
IP=1&1
DO 27 J=IP,N
Y=A(K)
X=ABS(Y)
IF(X-AMAX)27,27,6
6 GO TO (7,8),IND
7 AMAX=X
ITEST=1
X=A(1)-A(JJ)
IF(X)10,11,10
10 X=Y/X
Y=.5*X
IF(ABS(Y)-.414213562)14,11,11
11 C=.707106781

EIGJ0120
EIGJ0130
EIGJ0140
EIGJO150
EIGJO160
EIGJO170
EIGJ0180
EIGJ0190
EIGJ0200
EIGJ0210
EIGJ0220
EIGJ0230
EIGJ0240
EIGJ0250
EIGJ0260
EIGJ0270
EIGJ0280
EIGJ0290
EIGJO300
EIGJ0310
EIGJ0360
EIGJ0O370
EIGJ0380
EIGJ0390
EIGJ0400
EIGJ0410
EIGJ0420

EIGJ0100
EIGJO110



IF(Y)12,12,13

12 5=-C
GO TO 15

13 5=C
GO TO 15

14 X=Y*Y
C=1.8&X
S=2.Y/C
C=(1.-X)/C

156 X=8*S
Y=C*C
XY=8§*C
AXY=2*A(K)*XY
Z=A(I)*Y&AXY&A(JJ)*X
W=A(I1)*X-AXY&A(JI)*Y
AK)=AK)*(Y-X)&XY*(A(JJ)-A(I))
A(ll)=zZ
A=W
IF(NM2)24,24,16

16 IT=I
JT=J
TRANSFORM A
DO 23 M=1,NM2
NP=N-M
IF(JT-K)20,17,18

17 IT=IT&1
JT=JT&NP
ITEST=2

18 IF(IT-K)20,19,19

19 IT=IT&1
JT=JT&1
ITEST=3

20 X=A(IT)*C&AWT)*S
AWJT)=AWUT)*C-A(T)*S
A(IT)=X

EIGJ0430
EIGJ0440
EIGJ0450
EIGJ0460
EIGJ0470
EIGJ0480
EIGJ0490
EIGJ0500
EIGJ0510
EIGJ0520
EIGJ0530
EIGJ0540
EIGJ0550
EIGJ0560
EIGJ0O570
EIGJ0580
EIGJ0590
EIGJO600
EIGJ0610
EIGJ0620
EIGJ0630
EIGJ0640
EIGJ0650
EIGJ0660
EIGJO670
EIGJ0680
EIGJ0690
EIGJO700
EIGJO710
EIGJ0720
EIGJO730
EIGJ0740
EIGJO750
EIGJO760
EIGJO770
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GO TO (21,22,23),ITEST
21 IT=IT&NP
JT=JT&NP
GO TO 23
22 IT=IT&1
JT=JT&NP-1
23 CONTINUE
24 IF(.NOT.IV)GO TO 27
*  TRANSFORM V
25 DO 26 M=1,N
X=V(M,)*C&V(M,J)*S
V(M,J)=V(M,J)*C-V(M,1)*S
26 V(M,1)=X
27 K=K&1
28 K=K&1

EIGJO780
EIGJO790
EIGJ0800

EIGJ0810
EIGJ0820
EIGJ0830
EIGJ0840
EIGJ0850
EIGJ0860
EIGJ0870
EIGJ0880
EIGJ0890
EIGJ0900
EIGJ0910
EIGJ0920

*  SEQUENCE TO ADJUST THRESHOLD FOR EACH SWEEP

GO TO (29,31),IND
29 IF(AMAX)30,35,30
30 AT=AMAX

IND=2

F=.25

AMAX=F*AT

MAX=6

GOTO5
31 MAX=MAX-1

IF(MAX)34,33,32
32 F=2.0"F*F

AMAX=AT*F
33 C=0.0

GOTO5
34 1F(C)33,35,33

*  COPY EIGENVALUES INTO E
35 MM=1
NM=N&1
DO 36 M=1,N

EIGJ0940
EIGJ0950
EIGJ0960
EIGJ0970

EIGJ0980

EIGJ0990
EIGJ1000
EIGJ1010

EIGJ1020
EIGJ1030
EIGJ1040

EIGJ1050
EIGJ1060
EIGJ1070

EIGJ1080

EIGJ1090

EIGJ1100
EIGJ1110
EIGJ1120

EIGJ0930
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206

E(M)=A(MM) EIGJ1130
36 MM=MM&NM-M EIGJ1140
RETURN EIGJ1150
END EIGJ11g0
$ FORTRAN

$ INCODE IBMF
SUBROUTINE MTEWV(X,11,12,D,13,14,N,M)
DIMENSION A(5050),X(11,12),D(13,14),E(100),NS(100),MS(100)
K=1
DO1J=1,N
DO1I=J,N
AK)=X(1,J)
1 K=K&1
CALL EIGENJ(A,D,N,M,E,I3,14)
THE FOLLOWING SYSTEM SORT PACKAGE ROUTINES SORT THE FLOATING POINT
ARRAY E OF N ELEMENTS IN DESCENDING ORDER.
CALL SORTFL(-1)
IF(M)4,3,4
3 CALL SORT(E(1),E(2),N)
DO 50 I=1,N
50 X(I,1)=E(I)
RETURN
4 DOS5I=1N
MS(1)=I
NS(I)=I
THE FOLLOWING ROUTINE SORTS THE FLOATING POINT ARRAY E OF N
ELEMENTS IN DESCENDING ORDER AND ARRAY MS IS THE PASSIVE LIST

O O O o»

WHICH WILL BE REARRANGED IN THE SAME ORDER AS E.

CALL SORT(E(1),E(2),N,MS(1))

C THE FOLLOWING ROUTINES SORT THE FIXED POINT ARRAY MS OF N ELEMENTS
C IN ASCENDING ORDER WITH ARRAY NS AS THE PASSIVE LIST.

CALL SORTFX(1)

CALL SORT(MS(1),MS(2),N,NS(1))

CALL ARREV(N,NS,D,I3,14)

DO 6 1=1,N



207

6 X(I,H=E()
RETURN
END
$ FORTRAN
$ INCODE IBMF
SUBROUTINE ARREV(N,NS,D,13,14)
DIMENSION NS(N),D(13,14)
DO 10 I=1,N
1 IF(NS(1)-1)2,10,2
2 CALL XCH(N,I,NS(1),D,NS,13,14)
GOTO1
10 CONTINUE
RETURN
END
$ FORTRAN
$ INCODE IBMF
SUBROUTINE XCH(N,L,M,D,NS,13,14)
DIMENSION NS(N),D(13,14)
=L
J=M
DO 1 K=1,N
T=D(K,I)
D(K,1)=D(K,J)
1 D(KJ)=T
NS(1)=NS(J)
NS(J)=J
RETURN
END
$ FORTRAN
$ INCODE IBMF

CMTINV MTINV
SUBROUTINE MTINV (A,l1,12,B,13,14,N,M) MTPK1115
DIMENSION A(11,12), B(13,14) MTPK1116

C MTPK1117

C THIS SUBROUTINE CALCULATES THE INVERSE OF MATRIX A BY THE GAUSS- MTPK1118



C JORDAN ELIMINATION SCHEME. ALL CALCULATIONS ARE DONE IN DOUBLE- MTPK1119
C PRECISION ARITHMETIC MTPK1120
C MTPK1121
DOUBLE PRECISION B,BMAX,BMULT MTPK1122
EQUIVALENCE (BMAX,BMULT) MTPK1123
MTPK1124
C SINGLE TO DOUBLE PRECISION TRANSFER MTPK1125
MTPK1126
101 DO 103 1=1,N MTPK1127
102 DO 103J=1,N MTPK1128
103 B(1,J) = A(l,J) MTPK1129
C MTPK1130

C  FIND THE LARGEST ELEMENT IN THE N-K BY N-K LOWER RIGHT SUBMATRIX. MTPK1133

C MTPK1134
200 DO 430 K=1,N MTPK1131
A(K,1) = FLOAT(K) MTPK1135

AK,2) = AK,1)

203 BMAX = DABS(B(K,K)) MTPK1137
210 DO 2191 =K\N MTPK1138
211 DO 219 J =K\N MTPK1139

IF (BMAX - DABS(B(1,J)) ) 213,219,219

213 BMAX = DABS ( B(1,J)) MTPK1141
214 A(K,1) = FLOAT(I) MTPK1142
215 A(K,2) = FLOAT(J) MTPK1143
219 CONTINUE MTPK1145

216 IF (BMAX - 1.D-38) 801,301,301

C MTPK1146
C EXCHANGE ROWS AND COLUMNS TO PUT B(l,J) ON DIAGONAL. MTPK1147
C MTPK1148
301 1 = IFIX(A(K,1)) MTPK1149
302 J = IFIX(A(K,2)) MTPK1150
313D0 314 M= 1N MTPK1151
BMULT = B(I,M) MTPK1152
B(I,M) = B(K,M) MTPK1153

314 B(K,M) = BMULT MTPK1155
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209

303 DO 304 M=1,N MTPK1156
BMULT = B(M,J) MTPK1157
B(M,J) = B(M,K) MTPK1158
304 B(M,K) = BMULT MTPK1159
C MTPK1160
C ACTUAL INVERSION STEP. MTPK1161
C BEGIN ROW ITERATION MTPK1162
C MTPK1163

401 DO 4251=1,N MTPK1164
C IGNORE ROW K. MTPK1165

402 IF (I - K) 405,425,405
C SET ROW MULTIPLIER. MTPK1167
405 BMULT = B(l,K) / B(K,K)

C MODIFY ROW ELEMENTS. MTPK1169
410 D0 420J=1,N MTPK1170
C IGNORE COLUMN K MTPK1171

MTIFJ - K) 414,412,414

412 B(l,J) = -BMULT MTPK1173

413 GO TO 420 MTPK1174

414 B(1,J) = B(1,J) - B(K,J) * BMULT MTPK1175

420 CONTINUE MTPK1176

425 CONTINUE MTPK1177
C MTPK1178
C DIVIDE PIVOT ROW BY PIVOT ELEMENT MTPK1179
C MTPK1180

426 BMULT = 1.D0/ B(K,K)
427 B(K,K) = 1.D0

C ACTUAL DIVISION MTPK1183
428 DO 429 J = 1,N MTPK1184
429 B(K,J) = B(K,J) * BMULT MTPK1185
430 CONTINUE MTPK1186
C MTPK1187
C REARRANGE AND REASSEMBLE INVERSE MATRIX. MTPK1188
C MTPK1189

501 DO 512 IUK=1,N MTPK1190



502 | = N-IUK&1
503 L = IFIX(A(1,2))
504 J = IFIX(A(I,1))
505 DO 508 M =1,N
506 BMULT = B(I,M)
507 B(I,M) = B(L,M)
508 B(L,M) = BMULT
509 DO 512M=1,N
510 BMULT = B(M,I)
511 B(M,1) = B(M,J)
512 B(M,J) = BMULT
C
C MOVE A INVERSE BACKINTO A
C
601 DO 603 1=1,N
602 DO 603 J = 1,N
603 A(l,J) = B(1,J)

701 M =1
702 RETURN
C

210

MTPK1191
MTPK1192
MTPK1193
MTPK1194
MTPK1195
MTPK1196
MTPK1197
MTPK1198
MTPK1199
MTPK1200
MTPK1201
MTPK1202
MTPK1203
MTPK1204
MTPK1205
MTPK1206

MTPK1208
MTPK1209
MTPK1210

C ERROR RETURN AT SOME TIME BMAX WAS .LT. 0.1D-38

C
801 M =2
802 RETURN
999 END

MTPK1212
MTPK1213
MTPK1214
MTPK1215
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1 L 1

AABENAIRINITENAIRLNLLLUALATL (SAS)

Q

bootsas ; title1 'bootsas, example of bootstrap sampling with macros in sas';

options compress=yes ;

data one; input var1 @@ ;

cards ; (ldtaya 1-1058)

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115116 117 118 119 120
121122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169170 171 172173 174 175176 177 178 179 180
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380
381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440
441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460
461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480
481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500

* Get descriptive statistics for the entire sample for comparison ;
proc means ; var var1;

* create a macro;

%macro bootst ;

** Change the number after "%to" to change N of iterations ;
%do i =1 %to 50 ;

data sample ; set one ;



* Create a 100 random sample. ;

* Change ".2" to another number to change sample size ;

* The seed for the random number generator will vary with each iteration. ;
ransamp = ranuni(&i) ; if ransamp le .2 ;

* Run proc means on the sample, do not print ;

proc means noprint ; var varl ; show n random ;

output out = meand&i mean = mean std = std n =n ;

** Append the data set created to proc means. Each proc means ;
** will create an observation with the mean, standard deviation ;
**and N of cases in the sample. ;

proc append base=meanall data=meand&i ;

** End the DO Loop ;

%end ;

** End the macro ;

%mend bootst ;

* execute the macro ;

Y%bootst ;

* Get descriptive statistics for the data set created by macro ;

proc means data = meanall ; run;

212
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[ % o

ANAEIIAIRINISNARAUANHUSNITHANLAITDIATANUSLRANEAUANNUSG

ANTULADA (SAS)

*Kurtosis-Skewness-Normal.sas;(1ayusaruu1nnauaingy)

*kkk *kkk *kkkkkkkhhhhhk.

options formdlim="-' pageno=min nodate; (‘ld%iayafiu)

TITLE 'Sampling Distributions of Skewness and Kurtosis for 50 Samples of 50 Scores';

title2 'Each From a Normal(0,1) Distribution’; run;

DATA normal; DROP N; DO SAMPLE=1 TO 50; DO N=1 TO 50; X=NORMAL(0);

OUTPUT; END; END;

PROC MEANS NOPRINT; OUTPUT OUT=SK_KUR SKEWNESS=SKEWNESS
KURTOSIS=KURTOSIS; VAR X; BY SAMPLE;

PROC MEANS MEAN STD N; VAR positive sk negative sk and kurtosis fixed(0) ; platykurtic kur

leptokurtic kur and sk fixed(0) ; normal all sk and kur fixed (0) ; run;






4 4

T8 TRANA

% = =N a

FUAALLNA
dl =

ADUNLNA

anuiatjilaqiii

13edRn17ANE

W.A.2545
W.A.2548

W.A.2554

2

ssineiagias

WWNAIUINNT ATl

18 fueNeY 2523

NIUNWHNIUAT

101/181 waj4 wajtindanse nuusmundiwad o s

.1189 2. UUNLF 11000

A1, (AnanAaniialU-Rand)
ANYAAINTINUAINENEY

AA.N. (NI LATADANIINITANN)
ANNUINLNAE ATUATUNTS LT
NA.A. (mﬁnmfaume"mmmiﬁﬂm)

AN ATUATUN T 135

215



	Cover
	Abstract
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Bibography
	Appendix
	Vitae

