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E34E EFRHBST : GitiERF PROC PRINCOMP

34.1 PROC PRINCOMP #&J7Hlti&

B A PRINCOMP Fi J37 55 iy N WRE SCAFPAT ety 3 A Hofan A\ BERESCA4 R A
SE AR E, ) DUE — M REOERE, U AN/ IR R HOERE . S ORI
CFRRFIERL . FEPE P& R (REE) AndEAL IR 1

TR A ZAARWG T, TR E 2B R FCR. FEk
o3 BT T FH R AL B[R] 1 OC 2R 46, 3 n] R ORHIR RN B AR A A AR S 5 H o B
FEHM R — AR R E (W Ry, XLl gl A2 SRR 5 B 1 ek
i A ) B ) A R ) N SR AR B R AR (AL S Ay b X SR ]
Z ] N AZ A2 2R MRS

TR A R ARG (Pearson) T+ 1901 4E3RHH . HG &Ll F M K (Hotelling,
1933) K. F =N e WK (Rao, 1964), K XM (Cooley and Lohnes, 1971)
MRS (Gnanadesikan, 1977) I 1E.

342 Hf#’E PROC PRINCOMP )%

PROC PRINCOMP & NiE$e4, BT

PROC PRINCOMP ¥ ;

VAR A A TR
PARTIAL  ZBEEAHRE;
FREQ AR
WEIGHT A4 84K;
BY AR A FR

—mE, HAHRIT NS, JRET PROC PRINCOMP LK VAR.
4 #1 PROC PRINCOMP IR,

AR HAAE I LR

(1) DATA=H N BRI 24 F1
TR BEXTE— SAS HR 34T PROC PRINCOMP (¥4 4T XA %
BESCAE AT DL A R ah B, thn DL — AN A OC R B BE (TYPE=CORR B}
UCORR), & — A4 / LA8 ¥ fE . (TYPE=COV &{ UCOV),
TYPE=FACTOR, SSCP, ESP “5AN[AJEAN RSO #74 WEIEIE T, T SAS
H 2 H AR R P 785 5 TR R TR S, R e AT 3 1edi 04

Q.
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cov AR B CEL e AR R AR 4
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SUMWGT IAUE S, FRHEAEFTEET PARTIAL #5840 A&

VARDEF=WDF, ] SUMWGT {8 & I BUAH F &R0 i &
PARTIAL ZHE S ABE. X SUMWGT 5 N {EH K,
SUMWGT [ZZ B ARSI OUTSTAT= it %k SC1E i .
(4) NOINT
BLSRAH O PRl AR S 8/ AR S B PR AN B R P I B E R I, Rt A2 1 3 A 4>
Mr AR FE i .
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LR A B/ AR B R A o M (s o A A I R IR, U e e v o3 e DA
FHOR R BOE B s o
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T F R 1S E
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7 (BFR A RE L) AR\ A R
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AN AT A AR
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VR AR S S R BN B ) 4y BE. DF AR B L, 2RI I i Beqi s
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34 EWAHT ¢ SR PROC PRINCOMP 7

£4 #2 VAR TTEZFRE;

TRUI AL AT AR A LR b A ISIESR 2, WIARRE P A L E TR BRI 2
B PTAT B AR RGN

E% #3 PARTIAL TTEZFRE;

IFR A48 — 415, NN ERES NIRRTk, Bk a1 AR R T
TE B R A2 A D% R B MR I A OC R B MR . 25 B AE R 7 P R I F 2. OUT= )
OUTSTAT= #ii i W Bl SCF 4, Wtk 4 i B8kl SOt 2 & i b 5 (5 2248 7 (Residua
Variable). X465 2248 iy 4 5 U2 R_ L VAR $54 BT L€ 2 A2 B A BRI RIS AN 7
BFo Brbk, Wi VAR $54& X, Y, Z =R, WP Nk ZEL L R X,
RY, RZ 7.

£4 #4 FREQ TE R,

PR B (AR POR SO N 5 SR TR I k. LA, T 5 B B R, KDL
TXAN AR 5 (R R R A
ES #5 WEIGHT T'=&HR;

NGRSO N S SR (R AR SR RO A I, 53 AT X B N A5 AR R () {3 g
IRASTAN R IR AR 2 85 W S AA (R B2 P . IR S InBUE rf g AN —A> WEIGHT A&,
PUAR R 25 W8S AA 1) AR
184 #6 BY TERATRE;

HAEA4R78 SAS W4 N TR SR> LA INETEERL ST, AR JE X — NN R SC
PEREAT A o M E LR A0, N RSCE N IR L AE K BY R4 H
P A 2SR S AEAE NN BRI HES, XD AT PROC SORT ik .

343 ju il
f5l— . — Bt ANSIEDH

KBNS (TEMPERAT) 2 E NI —HS5-CH P HE.
Hrif 56 PROC PLOT i JRUAARE (M0 Bl B . SR J5H] PRINCOMP F& 04T Tk
B Fr R4 (PRINL, PRIN2). H+— HREZER KN HIEH COV #Em, {fif
— HAESE— 0 L e i, fea ] PROC PLOT i H 7 /> 32 ey b 4530k 1l 1) 67
firk . B Al [EIN SRS R PLOT BT RIS AN EIE, SRIAgh s — 55
TR R SR AR BRI 30 FE4E IR
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DATA TEMPERAT;

LENGTH CITY $ 16;

TITLE 'Mean Temperature in January and July for Selected Cities";

INPUT CITY $:16. JANUARY :4.1JULY 5.1 @@;

CARDS;
Mobile
Phoenix
Little_Rock
Sacramento
Denver
Hartford
Wilmington
Washington_DC
Jacksonville
Miami
Atlanta
Boise
Chicago
Peoria
Indianapolis
Des_Moines
Wichita
Louisville
New_Orleans
Porland_ME
Baltimore
Boston
Detroit
Sault_Ste_Marie
Duluth
Minneapolis
Jackson
Kansas_City
St_Louis
Great_Falls
Omaha
Reno

51.2 81.6 Concord

51.2 91.2 Atlantic_City
39.5 81.4 Albuquerque
45.1 75.2 Albany

29.9 73.0 Buffalo

24.8 72.7 New_York
32.0 75.8 Charlotte
35.6 78.7 Raleigh

54.6 81.0 Bismarck
67.2 82.3 Cincinnati
42.4 78.0 Cleveland
29.0 74.5 Columbus
22.9 71.9 Oklahoma_City
23.8 75.1 Portland_OR
27.9 75.0 Philadelphia
19.4 75.1 Pittsburgh
31.3 80.7 Providence
33.3 76.9 Columbia
52.9 81.9 Sioux_Falls
21.5 68.0 Memphis
33.4 76.6 Nashville
29.2 73.3 Dallas

25.5 73.3 El_Paso

14.2 63.8 Houston

8.5 65.6 Salt_Lake_City
12.2 71.9 Burlington
47.1 81.7 Norfolk

27.8 78.8 Richmond
31.3 78.6 Spokane

20.5 69.3 Charleston_WV
22.6 77.2 Milwaukee
31.9 69.3 Cheyenne

20.6 69.7
32.775.1
35.278.7
215720
23.770.1
32.276.6
421785
405775
8.270.8

31.175.6
269714
28.473.6
36.8 81.5
38.167.1
32.376.8
28.171.9
284721
45.481.2
142733
40.579.6
38.379.6
448 84.8
43.6 82.3
52.183.3
28.076.7
16.8 69.8
40.578.3
375779
25.469.7
34.575.0
19.4 69.9
26.6 69.1




34 EWAHT ¢ SR PROC PRINCOMP

PROC PLOT;

PLOT JULY*JANUARY=CITY /VPOS=31; RUN;
PROC PRINCOMP COV OUT=PRIN;

VAR JULY JANUARY; RUN;
PROC PLOT;

PLOT PRIN2*PRIN1=CITY / VPOS=19;

TITLE2 'Plot of Principal Components’; RUN;

EE S
#fFT34.1 —AFMEANSESH
Mean Temperature in January and July for Seleted Cities
Plot of JULY*JANUARY. Symbol is value of CITY.
JULY|
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NOTE: 3 obs hidden.
Principal Component Analysis
64 Observations

2 Variables Covariance Matrix
Simple Statistics

JULY JANUARY
JULY JANUARY

JULY 26.2924777 46.8282912

Mean 75.60781250 32.09531250 JANUARY 46.8282912 137.1810888
Std 5.12761910 11.71243309

Total Variance = 163.47356647



10 By 2RI

Eigenvalues of the Covariance Matrix Eigenvectors
Eigenvalue Difference Proportion Cumulative PRIN1 PRIN2
PRIN1 154.311 145.148 0.943948 0.94395 JuLy 0.343532 0.939141
PRIN2 9.163 .0.056052 1.00000 JANUARY 0.939141 -.343532

Plot of Principal Components

Plot of PRIN2*PRIN1. Symbol is value of CITY.
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PRIN1

NOTE: 4 obs hidden.

BI= : ERERAS I

KRB TR (CRIME) S AN T AR afe LA -BAN A% 5 11 S h B
EAEETEE B TAME AL H LR AR, X B A LR
(MURDER) . #1 % (RAPE). #t %) (ROBBERY). F& 4L (ASSAULT). # Ia] fiy &
(BURGLARY). %i# (LARCENY) Kfii%: (AUTO). IXAE— N KA E R ST LLH 3
A 43 BT T A 20 B AN B = AN ) ikt vl AR 26

BF

DATA CRIME;
TITLE 'Crime Rates per 100,000 Population by State'’;
INPUT STATE $ 1-14 MURDER 18-21 RAPE 23-26 ROBBERY 28-32 ASSAULT 34-38
BURGLARY 40-45 LARCENY 47-52 AUTO 53-59; CARDS;

Alabama 14.2 25.2 96.8 278.3 1135.5 1881.9 280.7
Alaska 10.8 51.6 96.8 284.0 1331.7 3369.8 753.3
Arizona 9.5 34.2 138.2 312.3 2346.1 4467.4 439.5
Arkansas 8.8 27.6 83.2 203.4 972.6 1862.1 183.4
California 11.5 49.4 287.0 358.0 2139.4 3499.8 663.5

Colorado 6.3 42.0 170.7 292.9 1935.2 3903.2 477.1




34 E EWANT - Gl R ¥ PROC PRINCOMP 11

Connecticut 4.2 16.8 129.5 131.8 1346.0 2620.7 593.2
Delaware 6.0 24.9 157.0 194.2 1682.6 3678.4 467.0
Florida 10.2 39.6 187.9 449.1 1859.9 3840.5 351.4
Georgia 11.7 31.1 140.5 256.5 1351.1 2170.2 297.9
Hawaii 7.2 25.5 128.0 64.1 1911.5 3920.4 489.4
Tdaho 5.5 19.4 39.6 172.5 1050.8 2599.6 237.6
I1linois 9.9 21.8 211.3 209.0 1085.0 2828.5 528.6
Indiana 7.4 26.5 123.2 153.5 1086.2 2498.7 377.4
Towa 2.3 10.6 41.2 89.8 812.5 2685.1 219.9
Kansas 6.6 22.0 100.7 180.5 1270.4 2739.3 244.3
Kentucky 10.1 19.1 81.1 123.3 872.2 1662.1 245.4
Louisiana 15.5 30.9 142.9 335.5 1165.5 2469.9 337.7
Maine 2.4 13.5 38.7 170.0 1253.1 2350.7 246.9
Maryland 8.0 34.8 292.1 358.9 1400.0 3177.7 428.5
Masssachusetts 3.1 20.8 169.1 231.6 1532.2 2311.3 1140. 1
Michigen 9.3 38.9 261.9 274.6 1522.7 3159.0 545.5
Minnesota 2.7 19.5 85.9 85.8 1134.7 2559.3 343.1
Mississippi 14.3 19.6 65.7 189.1 915.6 1239.9 144.4
Missouri 9.6 28.3 189.0 233.5 1318.3 2424.2 378.4
Montana 5.4 16.7 39.2 156.8 804.9 2773.2 309.2
Nebraska 3.9 18.1 64.7 112.7 760.0 2316.1 249.1
Nevada 15.8 49.1 323.1 355.0 2453.1 4212.6 559.2
New Hampshire 3.2 10.7 23.2 76.0 1041.7 2343.9 293.4
New Jersey 5.6 21.0 180.4 185.1 1435.8 2774.5 511.5
New Mexico 8.8 39.1 109.6 343.4 1418.7 3008.6 259.5
New York 10.7 29.4 472.6 319.1 1728.0 2782.0 745.8
North Carolina 10.6 17.0 61.3 318.3 1154.1 2037.8 192.1
North Dakota 0.9 9.0 13.3 43.8 446.1 1843.0 144.7
Ohio 7.8 27.3 190.5 181.1 1216.0 2696.8 400.4
Oklahoma 8.6 29.2 73.8 205.0 1288.2 2228.1 326.8
Oregon 4.9 39.9 124.1 286.9 1636.4 3506.1 388.9
Pennsylvania 5.6 19.0 130.3 128.0 877.5 1624.1 333.2
Rhode Island 3.6 10.5 86.5 201.0 1489.5 2844.1 791.4
South Carolina  11.9 33.0 105.9 485.3 1613.6 2342.4 245.1
South Dakota 2.0 13.5 17.9 155.7 570.5 1704.4 147.5
Tennessee 10.1 29.7 145.8 203.9 1259.7 1776.5 314.0
Texas 13.3 33.8 152.4 208.2 1603.1 2988.7 397.6
Utah 3.5 20.3 68.8 147.3 1171.6 3004.6 334.5




Vermont 1.4 15.9 30.8 101.2 1348.2 2201.0 265.2
Virginia 9.0 23.3 92.1 165.7 986.2 2521.2 226.7
Washington 4.3 39.6 106.2 224.8 1605.6 3386.9 360.3
West Virginia 6.0 13.2 42.2 90.9 597.4 1341.7 163.3
Wisconsin 2.8 12.9 52.2 63.7 846.9 2614.2 220.7
Wyoming 5.4 21.9 39.7 173.9 811.6 2772.2 282.0

PROC PRINCOMP OUT=CRIMCOMP;
RUN;
PROC SORT; BY PRIN1
PROC PRINT; ID STATE;
VAR PRIN1 PRIN2 MURDER RAPE ROBBERY ASSAULT BURGLARY LARCENY
AUTO;
TITLE2 'States Listed in Order of Overall Crime Rate';
TITLES3 'As Determined by the First Principal Component';
PROC SORT; BY PRIN2
PROC PRINT; ID STATE;
VAR PRIN1 PRIN2 MURDER RAPE ROBBERY ASSAULT BURGLARY LARCENY
AUTO;
TITLE2 'States Listed in Order of Property Vs. Violent Crime';
TITLES3 'As Determined by the Second Principal Component';
RUN;
PROC PLOT; PLOT PRIN2*PRIN1=STATE / VPOS=31,;
TITLE2 'Plot of the First Two Principal Components";
PROC PLOT; PLOT PRIN3*PRIN1=STATE / VPOS=26;
TITLE2 'Plot of the First and Third Principal Components';
RUN;

g R

P BT 2 G, 1A E e Ik AE o) LUk 76% A8 R4, AN b
S AN ER, WE TR 87%, HETIYAN K LLS I R A X A B B g (WL
WK 34.2a). H—NF AR —BILIE R K, ERRE R AR AR R EEA
%o AT LA AU AR R AL o3 I A S R 2 USRS R o B = 3 Ry (R AR
WIATLERE . A TRIX S F i 3 S0, PR SR s i A & 32 et M FFT HE 81, AR5
B H A S s (WLHRER 34.2b).

TP R TR R A5 P B A DUARAR R 7, AR A 2 TR IX (n - v
VOIS, ZREAEE) fEARARIE LI AT (AR 34.2¢)0 FAS— (1) 156 W G 4] 7 A& P L R 50 4%
Mo an s BB EATIAS A TRk M4, B Alabama, Arkansas, Alaska il Arizona.
FEX VYN, Alabama I E B A TAil, FLARRR{E 2 (-.0499, -2.0961). i1 AN 2
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ERG AT S

-FL% PROC PRINCOMP 13

P ARKREL S B, DARE DU IHAE SRR R LI 70 Ao

R K 34. 2a

LREMDT — MITER

50 Observations

7 Vari abl es

MURDER

Crime Rates per

Pri nci pal

RAPE ROBBERY

100, 000 Popul ation by State

Conponent Anal ysi s

Sinple Statistics

ASSAULT

BURGLARY

LARCENY

AUTO

Mean 7.444000000 25.73400000 124.0920000 211.3000000 1291.904000 2671.288000 377.5260000

Std 3.866768941 10.75962995 88.3485672 100.2530492 432.455711
Correl ation Matrix

MURDER RAPE ROBBERY ASSAULT BURGLARY
MURDER 1.0000 0.6012 0. 4837 0. 6486 0. 3858
RAPE 0. 6012 1. 0000 0.5919 0. 7403 0.7121
ROBBERY 0.4837 0.5919 1. 0000 0.5571 0. 6372
ASSAULT 0.6486 0.7403 0.5571 1. 0000 0. 6229
BURGLARY 0.3858 0.7121 0. 6372 0. 6229 1. 0000
LARCENY 0.1019 0.6140 0. 4467 0. 4044 0.7921
AUTO 0.0688  0.3489 0. 5907 0. 2758 0. 5580

MURDER
RAPE
ROBBERY
ASSAULT
BURGLARY
LARCENY
AUTO

coococococo

PRI N1

. 300279

431759
396875
396652
440157

. 357360

295177

oo ' o

Ei genval ues

Ei genval ue

. 11496
23872
72582
31643
25797
22204
. 12406

cocooorkk

PRI N2

. 629174
. 169435
. 042247
. 343528
. 203341
. 402319
. 502421

Di fference

. 178245
. 244198
. 495861
. 069510
. 209895
. 539231
. 568384

87624
51291
. 40938
. 05846
03593
. 09798
0.017722

cocoocon

o o

. 232114
. 062216
. 557989
. 629804
. 057555
-. 234890
0. 419238

Proportion

. 587851
176960
103688
045205
. 036853
. 031720
1. 00000

coococoo

Ei genvectors
PRI N3

PRI N4

oo

NNy

of the Correlation Matrix

LARCENY

. 1019
. 6140
4467
4044
7921
0000
. 4442

orooocoo

Cunul ati ve

coocoe0o

PRI N5

. 538123
. 188471
. 519977
. 506651
. 101033
. 030099
. 369753

o

e NoNe R

. 259117
. 773271
. 114385
. 172363
. 535987
. 039406
. 057298

. 58785
76481
86850
91370
95056
98228

PRI N6

o

oo ' o

725.908707 193. 3944175

AUTO

. 0688
3489
5907
2758
5580
4442
. 0000

Poooooo

PRI N7

. 267593
. 296485
. 003903
. 191745
. 648117
. 601690
. 147046
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m-=>»-wn

Nor t hDakot a
Sout hDakot a
WestVirginia
| ona

W sconsi n

NewHanpshi re
Nebr aska

Ver nont

Mai ne

Kent ucky

Pennsyl vani a
Mont ana

M nnesot a

M ssi ssi pp

I daho

Woni ng

Ar kansas

Ut ah
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o5 34 55 LN T ¢ GeilFEF PROC PRINCOMP 15
Sout hCar ol i na 1.60336 -2.16211 11.9 33.0 105.9 485.3 1613.6 2342.4 245.1
Maryl and 2.18280 -0.19474 8.0 34.8 292.1 358.9 1400.0 3177.7 428.5
M chi gen 2.27333 0. 15487 9.3 38.9 261.9 274.6 1522.7 3159.0 545.5
Al aska 2.42151 0.16652 10.8 51.6 96. 8 284.0 1331.7 3369.8 753.3
Col or ado 2.50929 0. 91660 6.3 42.0 170.7 292.9 1935.2 3903.2 477.1
Arizona 3.01414 0. 84495 9.5 34.2 138.2 312.3 2346.1 4467.4 439.5
Fl ori da 3.11175 -0.60392 10.2 39.6 187.9 449.1 1859.9 3840.5 351.4
NewvYor k 3.45248 0.43289 10.7 29.4 472.6 319.1 1728.0 2782.0 745.8
California 4.28380 0.14319 11.5 49. 4 287.0 358.0 2139.4 3499.8 663.5
Nevada 5.26699 -0.25262 15.8 49.1 323.1 355.0 2453.1 4212.6 559. 2
Crine Rates per 100,000 Popul ation by State
States Listedin Oderof Property Vs. Violent Crinme
As Determned by the Second Principal Conponent
B
R A u L
M 0] S R A
S P P u B S G R
T R R R R B A L C A
A | | D A E u A E u
T N N E P R L R N T
E 1 2 R E Y T Y Y (o)
M ssi ssi ppi -1.50736 -2.54671 14.3 19.6 65.7 189.1 915.6  1239.9 144. 4
Sout hCar ol i na 1.60336 -2.16211 11.9 33.0 105.9 485.3 1613.6  2342.4 245.1
Al abama -0.04988 -2.09610 14.2 25.2 96. 8 278.3 1135.5 1881.9 280.7
Loui si ana 1.12020 -2.08327 15.5 30.9 142.9 335.5 1165.5 2469.9 337.7
NorthCarolina -0.69925 ~-1.67027 10.6 17.0 61.3 318.3 1154.1 2037.8 192.1
CGeorgi a 0.49041 -1.38079 11.7 31.1 140.5 256.5 1351.1 2170.2 297.9
Ar kansas -1.05441 -1.34544 8.8 27.6 83.2 203.4 972.6 1862.1 183.4
Kent ucky -1.72691 -1.14663 10.1 19.1 81.1 123.3 872.2 1662.1 245. 4
Tennessee -0.13660 -1.13498 10.1 29.7 145.8 203.9 1259.7 1776.5 314.0
Newexi co 1.21417 -0.95076 8.8 39.1 109.6 343.4 1418.7 3008.6 259.5
West Virginia -3.14772 -0.81425 6.0 13.2 42.2 90.9 597.4  1341.7 163. 3
Virginia -0.91621 -0.69265 9.0 23.3 92.1 165.7 986.2 2521.2 226.7
Texas 1.39696 -0.68131 13.3 33.8 152. 4 208.2 1603.1 2988.7 397.6
Okl ahoma -0.32136 -0.62429 8.6 29.2 73.8 205.0 1288.2 2228.1 326.8
Fl ori da 3.11175 -0.60392 10.2 39.6 187.9 449.1 1859.9 3840.5 351. 4
M ssouri 0.55637 -0.55851 9.6 28.3 189.0 233.5 1318.3 2424.2 378.4
Sout hDakot a -3.17203 -0.25446 2.0 13.5 17.9 155.7 570.5 1704.4 147.5
Nevada 5.26699 -0.25262 15.8 49.1 323.1 355.0 2453.1 4212.6 559. 2
Pennsyl vani a -1.72007 -0.19590 5.6 19.0 130. 3 128.0 877.5 1624.1 333.2
Maryl and 2.18280 -0.19474 8.0 34.8 292.1 358.9 1400.0 3177.7 428.5
Kansas -0.63407 -0.02804 6.6 22.0 100. 7 180.5 1270.4 2739.3 244.3
| daho -1.43245 -0.00801 5.5 19.4 39.6 172.5 1050.8 2599.6 237.6
I ndi ana - 0. 49990 0. 00003 7.4 26.5 123.2 153.5 1086.2 2498.7 377.4
Woni ng -1.42463 0. 06268 5.4 21.9 39.7 173.9 811.6 2772.2 282.0
Chio 0.23953 0. 09053 7.8 27.3 190.5 181.1 1216.0 2696.8 400. 4
I'l'linois 0.51290 0. 09423 9.9 21.8 211.3 209.0 1085.0 2828.5 528.6
California 4.28380 0.14319 11.5 49. 4 287.0 358.0 2139.4 3499.8 663.5
M chi gen 2.27333 0. 15487 9.3 38.9 261.9 274.6 1522.7 3159.0 545.5
Al aska 2.42151 0.16652 10.8 51.6 96. 8 284.0 1331.7 3369.8 753.3
Nebr aska -2.15071 0. 22574 3.9 18.1 64.7 112.7 760.0 2316.1 249.1
Mont ana -1.66801 0. 27099 5.4 16.7 39.2 156. 8 804.9 2773.2 309. 2
Nor t hDakot a -3.96408 0. 38767 0.9 9.0 13.3 43.8 446.1 1843.0 144.7
NewYor k 3.45248 0.43289 10.7 29.4  472.6 319.1 1728.0 2782.0 745.8



16 By 2RI
Mai ne -1.82631 0.57878 2.4 13.5 38.7 170.0 1253.1  2350.7 246.9
Oregon 1. 44900 0. 58603 4.9 39.9 124.1 286.9 1636.4 3506.1 388.9
Washi ngt on 0. 93058 0. 73776 4.3 39.6 106. 2 224.8 1605.6  3386.9 360. 3
W sconsin -2.50296 0.78083 2.8 12.9 52.2 63.7 846.9 2614.2 220.7
| owa -2.58156 0. 82475 2.3 10.6 41.2 89.8 812.5 2685.1 219.9
NewHanpshi re -2.46562 0. 82503 3.2 10.7 23.2 76.0 1041.7 2343.9 293. 4
Arizona 3. 01414 0. 84495 9.5 34.2 138.2 312.3 2346.1 4467.4 439.5
Col or ado 2.50929 0. 91660 6.3 42.0 170.7 292.9 1935.2  3903.2 477.1
Ut ah -1. 04996 0. 93656 3.5 20.3 68.8 147.3 1171.6 3004.6 334.5
Ver nont -2.06433 0. 94497 1.4 15.9 30.8 101. 2 1348.2  2201.0 265. 2
Newder sey 0.21787 0. 96421 5.6 21.0 180. 4 185.1 1435.8 2774.5 511.5
M nnesot a -1.55434 1. 05644 2.7 19.5 85.9 85.8 1134.7  2559.3 343.1
Del awar e 0. 96458 1.29674 6.0 24.9 157.0 194. 2 1682.6 3678.4 467.0
Connecti cut -0.54133 1.50123 4.2 16.8 129.5 131.8 1346.0  2620.7 593. 2
Hawai i 0. 82313 1.82392 7.2 25.5 128.0 64.1 1911.5 3920.4 489. 4
Rhodel sl and -0.20156 2. 14658 3.6 10.5 86.5 201.0 1489.5 2844.1 791. 4
Masssachusetts 0.97844 2. 63105 3.1 20.8 169. 1 231. 6 1532.2 2311.3 1140.1
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17

934 BN T ¢ il i F PROC PRINCOMP
Crine Rates per 100,000 Popul ation by State
Plot of the First and Third Principal Conponents

Pl ot of PRIN3*PRIN1. Synbol is value of STATE.
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£ 3B E RAFTHH: %4itiEF PROC FACTOR

35.1 Aratikrb i “ 57 —iafett A4

VFZ NPk prda i) “B” A TR, AR . BT
OIMTIRP R BIB AR A 1 L ICRIN T CORRIEIA 1) R 7. S BRP N 7 i — A
(H—4) BB, AR,

PrEICE B, fa— MBS0 SR KA R, € n] FHRERE A s A~ BLE K 4G
AphEe SRIAAF 7 IS — MBI SRR, R REARIR DA IR, b
HEAREELR.

an Bprak, IR ORI AR E . BT RRTE TR I A AR B ] IR G R Bl
Gike . AR AR AR SR A AR R R AL, BB REAE T RIAL AT IR AR R

35.2 LA or AT AR

SR 7 Ui OB fe Vi dg— A — R 7, Pl
Yij = Xigbgj+ Xighy +...+ Xighg + Ej
Hor, Yy = 5 0 DAL | MR E ERME
Xo= 0 DUWEALES k MILE T ERME
b= B2k ANICE T ARTINES j DA B R E, SO 7 i &
(FactorLoading)
Ei= 28 i DOSRLES | NIRE 5 LM
= LA 7S
XA P IR B R
@ MHE IR ()2 HAHBRST Y
@ K B Ry PR 2 ) AT

35.3 PROC FACTOR F&J% Wik

B ET o REIRRIAEHR

PROC FACTOR #J LIt A BRI SCAFPATVF 22 Bl AN R (3L DR 1 2 B B 2 iy 23 A
WAPRE M I Al R 2T ARBRIR e e, AR T2



3/ E THHT - GeiHFEFF PROC FACTOR 19

WA ERIH

PROC FACTOR 4 N RIS 7] DUE 28 A . — MR RESERE. — MR
B/ AR BEE R . T RLA (Factor Pattern), =02 — AN 17> %t & %0 (Factor Score
Coefficient) [FI4iFE. FACTOR F2)7th ez L FE Iy (f b okl S, Jir DA N Wkl SO
BHRZ, TEIGNATHE 35.6 17

B EFRERMAE

FACTOR F2J7 et ILF A P4 ikt e g e, XU 7 10 1E A 4 3k i
METHOD= " nf#ke. 554h, FACTOR FEFFtRAL T /Ay vk vl Az i a) i) JLam v
WIETH PRIORS= frHEH
B AT SRR R

— s, R ARRR I B n oy IEAS SRS RS . FACTOR 2 /7424t 17 )\ Fh Ak bt
S e e R, WAL ROTATE= MU,

B AR
FACTOR F2)J7 Hr =4 4 i B SCEA I —AS, B AIFEIE Tl OUTSTAT= H1i&
— Ui,

35.4 DA BTkt b s i 55t

LRt S IC (Spearman) T+ 1904 “F 6. RSP AEG (Gould, 1981)
K4S (Kim and Mueller, 1978) &% DUEXT Mk 1 B 1) SAR TG R0 A
e BURANKTHE S ESE 7 (Mulaik, 1972) 5517 (Harman, 1976) [KEAE.
35.5 Wifi##E PROC FACTOR 4%

PROC FACTOR #-LiE+s4, ‘el r :

PROC FACTOR TR
PRIORS g S P PR T A5
VAR A R R
PARTIAL A i R R
FREQ A i R
WEIGHT A 4R
BY At AR R

1 HA 3] PROC FACTOR & VAR MiEiE4 .



20 By 2RI

§% #1 PROC FACTOR iEIfi&:

PROC FACTOR LI ] 4 N A fL RTS8 —JIE IS YR U e %,
B RGETFRGAR, SRS R AR AT G, B DU IR R R I, 5
HIRE B,
F—FRI N AIPLEDS RS R R AR
(1) DATA=HI N BB S 44 F5
HENGER SO 4 . ATABSILIET, W SAS 4 BB AE MR T 2 T 5 B
BRI SAS BERISCAE, X E AT
(2) TARGET=%¢ k| 3L 44 F1
X — AR SR N A5 Procrustes A by % i 5 BEARF A, 247015 ROTATE=
PROCRUSTES &5 1 .
(3) OUT=Hir th Rl SC A48 Fk
XA TEORL S A U N PR SRR 5248 DA A PR 723 4 (Factor Score)s
XEAELL FACTOR1, FACTOR2 437w, B A A NFACTOR=1LI 5t &
R4 E R
(4) OUTSTAT=2F A th Tk S 44 55
XM RSO BiR OUT=Hirth Rl SO . FILER . OUTSTAT X
FEPT & R 43 BT S I G v 2 AR S KBTI E X, A7 S & 2 78 Ja T IR 55y o
DR

5 (TYPE =) E X
MEAN AR
STD AR AEZE
N PE=ZuNOFSE
CORR AHR R BOERE, FHFE A & BSR4 7Ll _NAME_ HR.
IMAGE WG REUHRE (Image Coefficient Matrix), &[4 P9 S8 71 1A 2 44
FLL _NAME_ %7,
IMAGECOV WG i LA S B [ (Image Covariance Matrix), 5 B5 Py 251651 11
BEAT L _NAME_ FoR.
COMMUNAL At L P PR e 2 Al T HE
PRIORS 52t LA PR R A R
WEIGHT AR IAUE
EIGENVAL AR
UNROTATE REAPRFEHI 1 REAS
RESIDUAL R DAL (R AR OC R B R
TRANSFOR AR L
FCORR LR [ (R AH OC R B R
PATTERN K7 RE BLES

RCORR A Al 6] (A 5% ZR B



3/ E THHT - GEiHFEFE PROC FACTOR 21

REFERENC
STRUCTUR
SCORE

USCORE

2% 5 /MRS (Reference Structure Matrix)

T-4EHHERE (Factor Structure Matrix)

SRS R B (FTHI A SCORE P ME ALK 10 He. W
8§12 wE)

REEF BT I 3 1 L TR 73 B 2R 8

FIHERI  NAT AR S RSO

(1) METHOD=-F4&5 157 (REHR M=)
— s, HIETA N WAL MEHTOD=PRINCIPAL . 1H 4% A %kl ST} 42
TYPE=FACTOR [/ F, W&t/ METHOD=PATTERN. F#JLF A1tk

PRIk ae it N

M=PRINCIPAL
(X PRIN I P)

M=PRINIT

M=ULS (& U)

M=ALPHA (i A)
M=ML (& M)

M=HARRIS (& H)

M=IMAGE (&% 1)

M=PATTERN

M=SCORE

B TH ) A7 SR T 1T PRIORS= 115E . 24k
ALY PRIORS= JfJ], #i5 PRIORS=ONE J{-H]I,
ER 7 3R MR T VR R ik e 1 e 1 BT SR
WS EH A 74> ik (Principal Axis Common Factor
Analysis).

gt € 3 20 B BB 7 2 B (terative  Principal  Axis
Method).

F € AR B /i 221 7 Z 573 Bt (Unweighted
Least Squares Method).

Fg Bl JRVER 12081 (Alpha Factor Analysis).

FE R PR 120 AT, VAR — MR I AR K &
Hom .

FEM B (Harris) T 1962 432K STRST F-#i
3fTe tbhb, S RAREMAR R/ AARHHERE, R £
AR [A) R AH OC RBUFEE o MV R — AN AR IR AH D6 R 4
FERE o

BE OGS e 5 36 AR S MR B AR 2 BC6y e B (Principal
Component Analysis of Image Covariance Matrix). ik
KN RR AR OC RBUERE o 1 I E T R Ok S L
(Kaiser, 1963; 1970; 1974) Fr#Z Mm% 4> #r (Image
Analysis) Tk

MEAN BRI (FE TYPE=FACTOR, CORR, Ik COV)
WA - S far SRR R o o DR L TR AT 2 A O, T
(i) (0 AH 5 28 Bt 0 20 [A] I8 4 A\ (TYPE="FCORR' ] ¢
)

MEANZERLSC: (FE TYPE=FACTOR, CORR, I COV)
PR AG IA 72 B0 AR B e XA N TR SO A 2 ) I
757 ) PR A OC R B AR S/ AR e B R

(2) PRIORS=7% fa Hd P 1 P (L



22 By 2RI

PRIORS=ONE (&% O) BOE T Hl PG E A 1.

PRIORS=MAX (& M) WA — A 5 b e A e T B R A O B B 4t {1k 1
A L ) A

PRIORS=SMC (& S) WA & 5 H e AR B I A O I o 1% & 3L
JE P PR P A

PRIORS=ASMC(&} A) B FIREASE (SMC) 1%, AR RIAE T 5 KA
IR ZAARTEL 1 AT o T Sl A (s 5
1E LG (Cureton, 1968).

PRIORS=INPUT (&} 1) U SR N FERISCPE) TYPE=FACTOR, i3 Al %
M ET . SAS 2t N BRI SCAF N 4 _TYPE_
=PRIORS' #k_TYPE_='COMMUNAL'[{J 4 &, A
R — AU A ok S P IR T 1

PRIORS=RANDOM(&k R) FHALEL O 5 1 2 [a] 4L ArT (e A i o ) A 1

N RAH D3RR S R A IS AR Y B CRT
THIRI T IE S E TR ) N B

METHOD= PRIORS=
PRINCIPAL ONE
PRINIT ONE
ALPHA sSMC
uLs SMC

ML SMC
HARRIS (AiEH)
IMAGE (AiEH)
PATTERN (AidEH)
SCORE (AiEH)

(3) RANDOM= I 4%
EUGRENLBHLECR G, H1EDT (2) PRIORS=RANDOM 1.

(4) MAXITER=1F 23
Y5 METHOD=PRINIT, ULS, ALPHA = ML %X 7o Mk aaR o4 i
. NIAE R 30,

(5) CONVERGE (& CONV)= IESE#%L
Y58 METHOD=PRINIT, ULS, ALPHA = ML %X 7o Mk aee o #r i
WS . & 1 SRR IR G T SRAF AL e 2 Hl PR 220 . MIX AN 220/ T Ik
TR € MBI s oM ik i AE .001.

(6) COVARIANCE (2 COV)
TR FACTOR R /pxt A8 Se il / AR e BOE BE - (T AEAH OC R A ) 04T K1 43
Mro ULIETR2AZS METHOD=PRINCIPAL, PRINIT, ULS &% IMAGE &/



3/ E T T - GEiH R PROC FACTOR 23

(7) WEIGHT
Bk FACTOR F /37— NG i LR 4 (1 AH OC F £ PR sl AR S 4l / 38R e 0
FEPAT R 720 T o JE RIS, D20 [R) I3 A2 1 #1144
@ METHOD=PRINCIPAL, PRINIT, ULS & IMAGE.
@iy N ¥R SO E) TYPE=CORR, COV, UCORR, UCOV i FACTOR.
@ AN INAUE T _TYPE_='WEIGHT' #{}t,

I AN IS ) SR e R A I n SRR R T 3R I e [ B 3 FH AN B

—ANET, N SAS 2 HahBkik i /MO .

(8) NFACTORS (&, NFACT, & N)=1F#%
T RN BRI A 1 A AR 1 ) A B

(9) PROPORTION (&% PERCENT, & P)=fH/rLL(IESLEAT % £75)
T — AL T B D E R AR AL B 2 AR A . WIREE 1 (BPE 2 H).
IR 5 METHOD=PATTERN 1§ SCORE &,

(10) MINEIGEN (28 MIN)=4/IMEF AR (K5
BIOK SAS IR B RE R AR K T TP e g OB L f . bk T A ]
METHOD=PATTERN 1 SCORE & M. —Miis, HA®MERE 0, FFiEste
IBG AR R R BOEREEAT I 700 M, TN B S5T 1o (H0 B3 [m] I 44 g
NFACTORS=. PROPORTION= }% MINEIGEN= =3EJil}, SAS 24Kk N5
M, HAT#%E MINEIGEN i

24 METHOD= M MINEIGEN FIfE N

ALPHA =X HARRIS 1

IMAGE W% 1Y) A 740 (Total Image Variance)
7R e R AN

Hee w7, A 2o IR I AR

PRIORS=1 A IR B A E

— WS, GRS SN 1 i, METHOD=PRINIT, ULS, ALPHA
ML SEZMAS IR RIS AR, R REAECh 0o FAIRANESTA] RLik i Bk
(11) HEYWOOD (& HEY)
R 1 @t sl 1o ik, o3 Hr el LAgkekitfT.
(12) ULTRAHEYWOOD (&% ULTRA)
AR e, VAR IRE YR T Lo BRI ] RE S BN A G4BT 45 R,
P THE A 2 o
FEFRI N ANAEIN S AFR AT G -
(1) ROTATE (8% R)=AAFRiEHIL,
A )\ Fhor ik e
R=VARIMAX (& V) T e NS S B AR
R=QUARTIMAX (5& Q)  Ftu& Uik T o KA 37
R=EQUAMAX (&% E) S8 - e KA AR e 4 i



24

S RN

R=ORTHOMAX L5E be HEOE AT B e vk, I BUAE Sk B ik i
GAMMA=,
R=HK FE W E -9 (Harris-Kaiser) ABFREE#:, w5

LI HKPOWER= & HI, ‘&5t @R AR I 77 IR 2L,
DS R AR 2 ) =R IR T 35

R=PROMAX (& P I B RIAS e ek, n] 5iEIT PREROTATE= K&
POWER= & H . #HiE & ATV, N PRER-
OTATE=VARIMAX ifij . POWER=3.

R=PROCRUSTES SRR, 5k TARGET= &5 H.
R=NONE (i N) APATAEAT AR bR, J& R= [N .

(2) GAMMA= [- 5%
YeoE bR E IE S B 4 1 FE BE . ik T K g Al ROTATE=ORTHOMAX &,
PREROTATE=ORTHOMAX & 1.

(3) HKPOWER (2 HKP)=1F 554k
FEFFVER T 7 ks, O R e AR R R B e e E TR, S
ROTATE=HK #H], tr[LIAl ROTATE=QUARTIMAX, VARIMAX, EQUA-
MAX = ORTHOMAX & H . BIETiMEH AT 0 5 1 2|, WEEHN 0.
HULESE T 1 I, IR R de KA e B kI 4 2R

(4) POWER= I #4%
i€ ROTATE=PROMAX J5 i frifa (IR 780, LS B BAR RS . WX
2 3.

(5) PREROTATE (8l PRE)=ALFR4%HLIE
HiGi &5 ROTATE=PROMAX EIUE . ‘&R e WD A bR 1t 71k, N
W H 2 VARIMAX . It ik il A 7] &2 PROMAX #{ PROCRUSTES . *4
METHOD=PATTERN [}, PREROTATE #47ii/& NONE.

(6) NORM=KAISER (2 WEIGHT. { COV. = RAW. = NONE)
R R EGEFE S (Row) FE — MAsE I 7k . W2 KAISER. #7
NORM=KAISER, MR g7 [KHr fEL 2 75 . & NORM=WEIGHT, % %] L
Cureton-Mulaik 3k AnUE . 2 NORM=COV, W% 411K ke e Ay 1 5 A1 [ 3
AR (AR R ED). 47 NORM=NONE H; RAW, ARSI TAATArvELL .

SFMMIIRTT NSRRI EE R

(1) SIMPLE (& S)
B R S AR

(2) CORR (&% C)
B A OC SR BT A OC R B R R

(3) MSA
BB — AR 2 i) (WIS AR R T (A DGR R, I RE R SRR A 7 ik 5
ZBUHEFE (Negative Anti-Image Correlations Matrix). H.ENH! Kaiser fhibES B
(Measure of Sampling Adequacy) (Kaiser, 1970; Cerny and Kaiser, 1977).



3/ E T4HT - G5 FEE PROC FACTOR 25

(4) SCREE
PR AR KBNS S LUEDE o, IBIEJERRCh SCREE PLOT .
(5) EIGENVECTORS (£{ EV)
B R ) £
(6) PRINT
B H N DRSO AT G IR P S i, DR P R B s . kG A 5
METHOD=PATTERN & SCORE It/
(7) RESIDUALS (&, RES)
B HH 3 22 B R I VA O R B M o 7 22 LB 551 JEU AR A D% R B30 Pk 2t R 1
A H AT AERE .
(8) PREPLOT
BN b 2SS ALy T P R i = S
(9) PLOT
B HH 22 A bR 45 I 1R IR B iy R
(10) NPLOT=1F#44 (0 4)
EVHHTIL (4) MR E BN A |, Mt 2, WIRMES T I I
(1 BN
(11) SCORE
EVH DA SR B, X R 4 N PROC SCORE  Af1-55 44 W 452 Ak [A] -1
(12) ALL
EIHiBR PLOT A& NPLOT LIAMHE BB ™AL 1R .
(13) REORDER (&% RE)
HOFHES N - REGERE R, A S — DR b A7 A () AR e 1AL A
HUTJUA,  CAPR AR DA 1R
(14) ROUND
B S R B R 1 S A (B R DA 100 5, DU TN A 3840
(15) FLAG=1F 4%k
5 ROUND 54 H, HIP&EREZER R . Pl ffifiaE KT FLAG=
Pl BE, ¥ LLRSHRIZ . IR FE N To = bR % o
(16) FUZZ=1F 54k
JUAH 2 22 Bk K7 fer s R4 BN T FUZZ= BTse i, ¥ Llas (Rt
i) Bz, ARIMLARRE.
FRIEm  Hopk
(1) NOINT
AMEFAREE, MO K REEIAL R E O 20 P BRI IE
(2) NOCORR
5 METHOD=PATTERN & SCORE IXH. PHIEAHIC REGEFER AN OUTSTAT=
iy TORL ORI o BRSO VR 2 AR B ARAR D DR I, e T ] LR K Hh g D
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L (14 474 o
(3) SINGULAR (% SING)=1F5E%(
T — AN FEBEANHRR bR UE, ARAEZ 10 1 -8 K7,
(4) VARDEF=7} £}
Tt A e A 5 IR B N B ) 4 BE, A DY RE SR
N D AR SN
DF D iR N {5 | CREEA] PARTIAL $84) 8 N-p-i (ff
F PARTIAL $84). fElt, i %T 0 (WS¢ NOINT
W) B 1 (WA K FE NOINT &), p &7
PARTIAL f§4 7€ 1AL SN
WEIGHT (5 WGT) & kUi SAl,
WDF P WGT-i (KR PARTIAL $54) k WGT-p-i (filiH
PARTIAL #54). i, p & X[7 DF.
VARDEF [JX{i/& DF.

6% #2 PRIORS T BRI TGIE:
WP ENAT 0 5 1 2. WS EEHENYS VAR $54H 4148 & 1A E0H )

AVAS

AW PR

PROC FACTOR;
VAR XY Z ;
PRIORS .7 .8 .9 ;

W X AR R SGEIE RS .7,
Y AARIIGETEG R 8,
Z AR R U R 9.

E< #3 VAR TEATRE;

RIS 5T AR R HEKILRS, AR SRS PR E R
B P AT B AR B R A TR T2 M A

54 #4 PARTIAL TELZIRE,

UEFR4RE — 412, AR MR AR b A R o e P 45 (00 R ) S AT 5
ARBOERE, ARAR S R R .

£ #5 FREQ TELZFR;
BEAR B (P AEAR R VORI SCAF AR 52 44T &2 H BRI /R Ko




3/ E THHT @ GEiHFEFE PROC FACTOR 27

EZ #6 WEIGHT TTE&FR;

N GORL SO N 8 SR (1K) AR SNSRI, 53 ) IR B AN A (1) AR S 8 2 3%,
KABIRA R IR,  CAX o0 5 AR T M. WEIGHT A% & [ A X L8 I AU
54 #7 BY TEZ#RE;

SAS ik L F5 4 BT B 45 (1) A8 Bk W R SCAE 2 BOUAS N BB SCEE (i B, ARl
HEE) . ARJGXBE— AN BRSO AT IR M o i e b FR A m), okl ek
W E i A2 5E K BY A% & AR (AR /N BRI T B S, XD Rl PROC SORT

35.6 ILMEFIEVAMA A BRSO X

NIRRT LR R BRSO3 R A

i 1
PROC CORR DATA=RAW OUT=CORREL; * P TYPE=CORR [H%kl S0
PROC FACTOR DATA=CORREL METHOD=M.; * R KulfeR N Tk,
PROC FACTOR DATA=CORREL; * FERAR T
5 2
PROC FACTOR DATA=RAW OQUTSTAT=FACT; * &6,
PROC FACTOR ROTATE=VARI MAX; * VARl MAX AAREE I
PROC FACTOR ROTATE=QUARTI MAX; * QUARTI MAX AR FRAE 1%,
5 3
DATA CORREL ( TYPE=CORR) ;
_TYPE_=' CORR ;
INPUT _NAME_ $ X Y Z ;
CARDS;
X 1.0
Y .7 1.0

Z .5 .4 1.0

PRCC FACTOR,

E MK RBUERES ML LT E, HREARER & e b 100,000, 2 2440
2% Harman 5 AR NI A UK IERIMFEASIEN x 2K, HIHRE L x?
ERSENTE RS W R

5 4

‘ DATA PAT ( TYPE=FACTOR);
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_TYPE_=' PATTERN ;
INPUT _NAME_ $ X Y Z ;
CARDS;

FACTORL .5 .7 .3

FACTOR2 .8 .2 .8

PRCC FACTOR ROTATE=PROMAX PREROTATE=NONE;

5 5

DATA PAT ( TYPE=FACTOR) ;
INPUT _TYPE_ $ _NAME_ $ X Y Z ;
CARDS;

PATTERN FACTORL .5 .7

PATTERN FACTOR2 .8 .2

FCORR FACTORL 1.0 .2 .

FCORR FACTOR2 .2 1.0

PROC FACTOR ROTATE=PROVAX PREROTATE=NONE;

35.7 o il

N AN TR, A A AR SO (SOCECON). X —4 #ERME
REFEEZI T T AR @50 (AN ERER). XAMMEEEEREA
[1 (POP), X[EZFHFEE (SCHOOL), JEfHiEE (EMPLOY), #43MR%HIk) (SERVICES)
Kt (HOUSE).

B— . ERRR 5 (Principal Component Analysis)

PORICIERN T, A LR E N LA (BJE PRIORS= i3, ft METHOD= 1]
WA S AR 3 HT) o BT IR 4 R IF A ik AR bR . &5 5 S8 7 S 65 1y IR 1481
AELUERE 93.4% 1A THL

R

DATA SOCECCN,
TI TLE ' Fi ve Soci oeconomic Vari abl es';
TI TLE2 ' See Page 14 of Har man: Moder n Fact or Anal ysi s, 3rd ED ;
I NPUT POP SCHOOL EMPLOY SERVI CES HOUSE;
CARDS;
5700 12.8 2500 270 25000
1000 10.9 600 10 10000
3400 8.8 1000 10 9000




3/ E THHT ¢ GeiH R PROC FACTOR 29

3800 13.6 1700 140 25000
4000 12.8 1600 140 25000
8200 8.3 2600 60 12000
1200 11.4 400 10 16000
9100 11.5 3300 60 14000
9900 12.5 3400 180 18000
9600 13.7 3600 390 25000
9600 9.6 3300 80 12000
9400 11.4 4000 100 13000

PROC FACTOR DATA=SOCECON S| MPLE CORR;
TI TLE3 ' Princi pal Component Analysis';
RUN;

g 3

TR AT 5 R A A, AR N IR ARSI KT 1 (ol 2.873314 5
1.796660) . X PHA™ T BLpr 1T LAAERE (148 52 40 1 4 Le ik 93.40%

LA FIEER, RILAA AR RIS — et B e T 050 [IE
B, 7E5 —F Ry A A A . B TIPSR AR 4, AT R
Y — R — A A et e AR, B R W S A X S PR . X e
i POP Y EMPLOY 703 ity b G sk 1IEME, 10X RBOE R L s O 1) e
e E.

e, HAEEFLLAOE (POP) MK LM M s, & 98.7826%.

{FT35.1 FWMMB2H (Principal Component Analysis)

Fi ve Soci oeconom c Vari abl es
See Page 14 of Harman: Mddern Fctor Analysis, 3rd ED
Princi pal Conmponent Anal ysis
Means and Standard Devi ations from 12 observations
POP SCHOOL EMPLOY SERVI CES HOUSE
Mean 6241. 66667 11.4416667 2333.33333 120.833333 17000.0
Std Dev 3439.99427 1.78654483 1241.21153 114.927513 6367.53

Correl ati ons

POP SCHOOL EMPLOY SERVI CES HOUSE



POP 1. 00000 0. 00975 0.97245 0. 43887 0. 02241
SCHOOL 0. 00975 1. 00000 0.15428 0.69141 0. 86307
EMPLOY 0. 97245 0. 15428 1. 00000 0.51472 0.12193

SERVI CES 0. 43887 0. 69141 0.51472 1. 00000 0. 77765
HOUSE 0. 02241 0. 86307 0.12193 0. 77765 1. 00000
Initial Factor Method: Principal Conponents

Prior Comrunality Estimates: ONE

Ei genval ues of the Correlation Matrix: Total = 5 Average=1
1 2 3 4 5
Ei genval ue 2.873314  1.796660  0.214837 0.099934  0.015255
Difference 1.076654 1.581823 0.114903 0. 084679
Proportion 0.5747 0. 3593 0. 0430 0. 0200 0. 0031
Cumul ati ve 0.5747 0. 9340 0.9770 0. 9969 1. 0000
2 factors will be retained by the M NEIGEN criterion.

Initial Factor Method: Principal Conponents

Factor Pattern

FACTORL FACTOR2
PCP 0. 58096 0. 80642
SCHOOL 0.76704 -0.54476
EMPLOY 0. 67243 0. 72605
SERVI CES 0. 93239 -0.10431
HOUSE 0.79116 -0. 55818

Vari ance expl ai ned by each factor

FACTORL FACTOR2
2.873314 1.796660

Final Communality Estimates: Total = 4.669974

POP SCHOOL EMPLOY SERVI CES HOUSE
0.987826 0.885106 0.979306 0.880236 0.937500




3/ E THHT @ GeiH R PROC FACTOR 31

B= . EHEF 924 (Principal Axis Common Factor Analysis)

X [l — & N R SO AT =Rl R e DR AR o ) SR M AN (2 SMC, i
METHOD %3 i) N B A A& 5l IR 70T I FIARBREE K PROMAX . IX AN+
FER TS A1 S Ay B R 1 AR B )Y (REORDER JETR) o $50 ) 45 40 BT 45 LN —A
ny FACT_ALL (¥4 PR TN o

P

PROC FACTOR DATA=SOCECON PRI ORS=SMC MSA SCREE RESI DUAL PREPLOT
ROTATE=PROVAX REORDER PLOT
OUTSTAT=FACT_ALL,
TITLE3 ' Princi pal Factor Analysis Promax Rotation';
PROC PRI NT;
TI TLE3 ' Factor Qutput Data Set';

RUN;

g R

IY BT I 45 R R ORI R (B A PN SR F, WARER 35.2) 0 —RIAIF-LL
HOUSE 5 SCHOOL A, 5—2K[RFLL POP 5 EMPLOY 4. X1 nl itk
WA TN ¥ (FACTOR 1) 5 A F (FACTOR 2). XM F£4il VARIMAX %
PROMAX [fj A br#e 4 )5 i I ok . {HAZ & SERVICES — BT IX AN A1 2 1B e v 4t
PAINTE—ANDT N e AR IR PN B IF BAXG )3 SERVICES AT —AF
g, ARE R HK Bk AT i fa N R SCRE T R i RS
PRS-, Ml — BB M B 7 2 B _TYPE_=PATTERN' 55_TYPE_='FCORR' [fJ Wl %%
&, I¥ TYPE_='UNROTATE' i/ 'PATTERN'.

WEA PR, HERE RS T XA

DATA FACT2( TYPE=FACTOR) ;
SET,;
| F _TYPE =' PATTERN | _TYPE =' FCORR THEN DELETE;
| F _TYPE_ ="' UNROTATE' THEN _TYPE_=' PATTERN ;
PROC FACTOR ROTATE=HK NORMFWEI GHT REORDER PLOT;
TITLE3 'Harris-Kai ser Rotation with Cureton-Milai k Wi ghts';
RUN,;

RFK35.2 EHEFHLH (Principal Axis Common Factor Analysis)

Five Socioeconomic Variables

See Page 14 of Harman: Modern Fctor Analysis, 3rd ED
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Principal Component Analysis
Principal Factor Analysis Promax Rotation
Initial Factor Method: Principal Factors

Partial Correlations Controlling all other Variables

POP SCHOOL EMPLOY  SERVICES HOUSE
POP 1.00000 -0.54465 0.97083 0.09612  0.15871
SCHOOL -0. 54465 1.00000 0.54373  0.04996 0.64717
EMPLOY 0.97083  0.54373  1.00000 0.06689 —0.25572
SERVICES ~ 0.09612  0.04996  0.06689  1.00000  0.59415
HOUSE 0.15871  0.64717 -0.25572  0.59415 1.00000

Kaiser’s Measure of Sampling Adequacy: Over—all MSA = 0.57536759

POP SCHOOL EMPLOY  SERVICES HOUSE

0.472079 0.551588 0.488511 0.806644 0.612814
Prior Communality Estimates: SMC
POP SCHOOL

EMPLOY  SERVICES HOUSE

0.968592 0.822285 0.969181 0.785724 0.847019
Eigenvalues of the Reduced Correlation Matrix:

Total = 4.39280116 Average = 0.87856023

1 2 3 4 5
Eigenvalue 2.734301 1.716069 0.039563 —0.024523 —0. 072608
Difference 1.018232 1.676506 0.064086  0.048084
Proportion 0.6225 0. 3907 0. 0090 -0.0056  —0.0165
Cumulative 0.6225 1. 0131 1. 0221 1. 0165 1..0000

2 factors will be retained by the PROPORTION criterion

Scree Plot of Eigenvalues

E3 +
i | 1
g |
e 2 +
n | 2
v
al +
1|
u |
e 0 + 3 4 5
s I i i i I i
0 1 2 3 4 5
Number
Factor Pattern Variance explained by each factor
FACTOR1 ~ FACTOR2 FACTOR1 ~ FACTOR2
2.734301 1.716069
SERVICES ~ 0.87899 -0. 15847
HOUSE 0.74215 -0.57806 Final Communality Estimates: Total = 4.450370
EMPLOY 0.71447  0.67936
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FL% PROC FACTOR 33

SCHOOL 0.71370 -0.55515 POP SCHOOL EMPLOY  SERVICES HOUSE
POP 0.62533  0.76621 0.978113 0.817564 0.971999 0.797743 0. 884950

Residual Correlations With Uniqueness on the Diagonal

popP SCHOOL EMPLOY  SERVICES HOUSE
popP 0.02189 -0.01118 0.00514  0.01063  0.00124
SCHOOL -0.01118  0.18244 0.02151 -0.02390 0.01248
EMPLOY 0.00514  0.02151  0.02800 —0.00565 —0.01561
SERVICES ~ 0.01063 —0.02390 -0.00565 0.20226 0.03370
HOUSE 0.00124  0.01248 -0.01561  0.03370  0.11505
Root Mean Square Off-diagonal Residuals: Over—all = 0.01693282
POP SCHOOL EMPLOY  SERVICES HOUSE
0.008153 0.018130 0.013828 0.021517 0.019602
Partial Correlations Controlling Factors
pOP SCHOOL EMPLOY  SERVICES HOUSE
POP 1.00000 -0.17693  0.20752 0.15975 0.02471
SCHOOL -0.17693  1.00000  0.30097 -0.12443 0.08614
EMPLOY 0.20752  0.30097  1.00000 —0.07504 —0.27509
SERVICES ~ 0.15975 —0.12443 -0.07504  1.00000  0.22093
HOUSE 0.02471  0.08614 —0.27509  0.22093 1. 00000
Root Mean Square Off-diagonal Partials: Over—all = 0. 18550132
pop SCHOOL EMPLOY  SERVICES HOUSE
0.158508 0.190259 0.231818 0.154470 0.182015

Plot of Factor Pattern for FACTOR1 and FACTOR2
FACTORL

1
D .9
.8

-1 = 9-.8-.7-.6-.5-.4-.3-.2-. 1 .1.2.3.4.5.6.7.8.91.0

|
— O 00 N O U WN = O = DNWER oo
N O 8O =T

POP =A SCHOOL =B EMPLOY =C SERVICES=D HOUSE  =E
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Prerotation Method: Varimax

Orthogonal Transformation Matrix

1
2

1
0. 78895
-0. 61446

2
0. 61446
0. 78895

Rotated Factor Pattern

HOUSE
SCHOOL
SERVICES
POP
EMPLOY

-1 —.9-.8-.7-.6-.5-.4-.3-.2-.1

POP =A

Rotation Method:

Target Matrix for Procrustean Transformation

HOUSE
SCHOOL
SERVICE
POP

FACTOR1
0.94072
0.90419
0. 79085
0. 02255
0. 14625

FACTOR2
-0. 00004
0. 00055
0. 41509
0. 98874
0. 97499

Variance explained by each factor

FACTOR1

FACTOR2

2.349857 2.100513

Final Communality Estimates: Total = 4.450370

POP

SCHOOL

EMPLOY  SERVICES

HOUSE

0.978113 0.817564 0.971999 0.797743 0.884950

Plot of Factor Pattern for FACTOR1 and FACTOR2
FACTOR1

SCHOOL

Promax

FACTOR1
1..00000
1..00000
S 0.69421
0. 00001

=B

FACTOR2
-0. 00000
0. 00000
0. 10045
1..00000

EMPLOY

1

= O 00 1O U AWM = O DN W OO N 00 W

=C

Normalized Oblique Transformation Matrix

SERVICES=D

1
2

HOUSE

1. 04117
-0.10572

1

1

C

F
A
C

.1.2.3.4.5.6.7.8.9A0T

0
R
2

=E

Procrustean Transformation Matrix

2
-0. 09865
0. 96303

2
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‘F#/5 PROC FACTOR

35

EMPLOY 0.00326  0.96793 1 0.73803  0.54202

2 -0.70555  0.86528

Inter—factor Correlations Reference Axis Correlations

FACTORI ~ FACTOR2 FACTOR1 ~ FACTOR2
FACTOR1 1.00000  0.20188 FACTOR1 1.00000 -0.20188
FACTOR2 0.20188  1.00000 FACTORZ2 ~ -0.20188  1.00000

Rotated Factor Pattern (Std Reg Coefs) Reference Structure (Semipartial Correlations)

FACTORI ~ FACTOR2 FACTOR1 ~ FACTOR2
HOUSE 0.95558 -0.09792 HOUSE 0.93591 -0. 09590
SCHOOL 0.91842 -0. 09352 SCHOOL 0.89951 -0.09160
SERVICES ~ 0.76053  0.33932 SERVICES 0. 74487 0. 33233
POP -0.07908 1.00192 POP -0.07745  0.98129
EMPLOY 0.04799  0.97509 EMPLOY 0.04700  0.95501

Variance explained by each factor eliminating other factors
FACTOR1 ~ FACTOR2
2.248089 2.003020

Factor Structure (Correlations)

HOUSE
SCHOOL
SERVICES
POP
EMPLOY

Variance explained by each factor

ignoring other factors

FACTOR1 ~ FACTOR2

2.447349  2.202280

FACTOR1
0.93582
0. 89954
0.82903
0.12319
0. 24484

FACTOR2
0. 09500
0. 09189
0. 49286
0. 98596
0.98478

Final Communality Estimates: Total = 4.450370

POP

SCHOOL

EMPLOY  SERVICES HOUSE

0.978113 0.817564 0.971999 0.797743 0.884950

Plot of Reference Structure for FACTORI and FACTOR2

Reference Axis Correlation = —0.2019 Angle = 101.6471

-1 =.9-.8-.7-.6-.5-.4-.3-.2-.1

FACTOR1
1

9
8
7
.6
.5
4
3
2
1
0.

1.2.3.4.5.6.7.8.91.0

C

= O =S 0O =T
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-3

-4

-5

-6

=7

-.8

-9

-1
POP =A SCHOOL =B EMPLOY =C SERVICES=D HOUSE  =E
Five Socioeconomic Variables
See Page 14 of Harman: Modern Fctor Analysis, 3rd ED
Factor Output Data Set

0BS _TYPE _NAME POP SCHOOL EMPLOY SERVICES HOUSE
1 MEAN 6241. 67 11. 4417 2333.33 120. 833 17000. 00
2 STD 3439. 99 1. 7865 1241. 21 114. 928 6367. 53
3 N 12.00 12. 0000 12.00 12. 000 12.00
4 CORR POP 1. 00 0.0098 0.97 0.439 0.02
5 CORR SCHOOL 0.01 1..0000 0.15 0.691 0. 86
6 CORR EMPLOY 0.97 0.1543 1. 00 0.515 0.12
7 CORR SERVICES 0. 44 0.6914 0.51 1. 000 0.78
8 CORR HOUSE 0.02 0.8631 0.12 0.778 1.00
9 COMMUNAL 0.98 0.8176 0.97 0.798 0.88
10 PRIORS 0.97 0.8223 0.97 0.786 0.85
11 EIGENVAL 2.73 1.7161 0.04 -0. 025 -0. 07
12 UNROTATE FACTOR1 0.63 0. 7137 0.71 0.879 0.74
13 UNROTATE FACTOR2 0.77 -0. 5552 0.68 -0. 158 -0. 58
14 RESIDUAL POP 0.02 -0.0112 0.01 0.011 0.00
15 RESIDUAL SCHOOL -0.01 0.1824 0.02 -0. 024 0.01
16 RESIDUAL EMPLOY 0. 00514 0.02151 0. 02800 -0. 00565 -0. 01561
17 RESIDUAL SERVICES 0.01063 -0. 02390 -0. 00565 0.20226 0.03370
18 RESIDUAL HOUSE 0.00124 0.01248 -0. 01561 0. 03370 0. 11505
19 PRETRANS FACTOR1 0. 78895 -0. 61446
20 PRETRANS FACTOR2 0. 61446 0. 78895
21 PREROTAT FACTOR1 0. 02255 0.90419 0. 14625 0. 79085 0. 94072
22 PREROTAT FACTOR2 0.98874 0. 00055 0. 97499 0. 41509 -0. 00004
23 TRANSFOR FACTOR1 0. 73803 -0. 70555
24 TRANSFOR FACTOR2 0. 54202 0. 86528
25 FCORR FACTOR1 1.00000 0.20188
26 FCORR FACTOR2 0.20188 1..00000
27 PATTERN FACTOR1 -0.07908 0.91842 0. 04799 0. 76053 0. 95558
28 PATTERN FACTOR2 1.00192 -0. 09352 0. 97509 0.33932 -0. 09792
29 RCORR FACTOR1 1..00000 -0.20188
30 RCORR FACTOR2 -0.20188 1..00000
31 REFERENC FACTOR1 -0. 07745 0.89951 0. 04700 0. 74487 0.93591
32 REFERENC FACTOR2 0.98129 -0. 09160 0. 95501 0.33233 -0. 09590
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33 STRUCTUR FACTOR1 0.12319 0. 89954 0. 24484 0.82903 0.93582
34 STRUCTUR FACTOR2 0. 98596 0.09189 0.98478 0. 49286 0. 09500

B= . ZAAEERIEFHH Maximum Likel ihood Factor Analysis)

%} SOCECON %K} SCAFHAT = IR I K v e 740 1 (METHOD=ML). 4 #7id#%
BFFRR T (N=1). XWE T (N=2) KZ=F¥ (N=3) Mf#ik. &M%kl Chi-Square
R R G vl (1 W25

HJa, BABEREWAANN TR eRGIE. ZWFRERZ 4R, Kkt
AR URVF 2 R B Z AR C R
i

PROC FACTOR DATA=SOCECON METHOD=M. HEYWOOD N=1;

TI TLE3 ' Maxi mun- Li kel i hood Factor Analysis with One Factor';

PROC FACTOR DATA=SOCECON METHOD=M. HEYWOCD N=2;

TI TLE3 ' Maxi mun- Li kel i hood Factor Analysis with Two Factors';

PROC FACTOR DATA=SOCECON METHOD=M. HEYWOCD N=3;

TI TLE3 ' Maxi nmun- Li kel i hood Factor Analysis with Three Factors';

RUN;

4 R
P, i IX =R e, Al EUR 45 18 2 WU A Al de T e

T 35.3 HmAABEERRAF9H Maximum Likel ihood Factor Analysis)

Five Socioeconomic Variables
See Page 14 of Harman: Modern Fctor Analysis, 3rd ED
Maximun-Likelihood Factor Analysis with One Factor (BfLPs-f-fRIfE:)
Initial Factor Method: Maximum Likelihood
Prior Communality Estimates: SMC
POP SCHOOL EMPLOY SERVICES HOUSE
0.968592 0.822285 0.969181 0.785724 0.847019

Preliminary Eigenvalues: Total = 76.1165859 Average = 15. 223317

1 2 3 4 5
Eigenvalue 63. 701009 13. 054719 0. 327639 -0. 347281 -0. 619501
Difference 50. 646289 12. 727080 0. 674920 0.272220
Proportion 0. 8369 0.1715 0. 0043 -0. 0046 -0. 0081
Cumulative 0. 8369 1.0084 1. 0127 1. 0081 1..0000

1 factors will be retained by the NFACTOR criterion

Iter Criterion Ridge Change Communalities
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1 6. 54292 0.000 0.10330 0.93828 0.72227 1.00000 0.71940 0. 74371
2 3.12327 0.000 0.72885 0.94566 0.02380 1.00000 0.26493 0.01487
Convergence criterion satisfied.

Significance tests based on 12 observations:

Test of HO: No common factors. Test of HO: 1 Factors are sufficient.
vs HA: At least one common factor. vs HA: More factors are needed
Chi-square = 54.252 df = 10  Prob>chi**2 = 0. 0000 Chi-square = 24.466 df =5 Prob>chi**2 = 0.0002

Chi-square without Bartlett’s correction = 34. 35596878
Akaike’s Information Criterion = 24. 35596878
Schwarz’ s Bayesian Criterion = 21.931435531
Tucker and Lewis’ s Reliability Coefficient = 0.120231384
Squared Canonical Correlations
FACTOR1
1..000000
Eigenvalues of the Weighted Reduced Correlation Matrix:

Total = 0 Average = 0

1 2 3 4 5
Eigenvalue . 1. 927160 —0. 228313 —0. 792956 —0. 905891
Difference . 2.155473 0.564643 0.112935
Factor Pattern
FACTOR1 Variance explained by each factor
popP 0.97245 FACTOR1
SCHOOL 0. 15428 Weighted  17.801063
EMPLOY 1. 00000 Unweighted 2.249260

SERVICES ~ 0.51472
HOUSE 0.12193
Final Communality Estimates and Variable Weights
Total Communality: Weighted = 17.801063 Unweighted = 2.249260
POP SCHOOL EMPLOY  SERVICES HOUSE
Communality  0.945656 0.023803 1.000000 0.264935 0.014866
Weight 18.401165 1.024384 . 1. 360424 1. 015090

Maximun-Likelihood Factor Analysis with Two Factors (XUAI-FIKIfif#i)
Prior Communality Estimates: SMC
pop SCHOOL EMPLOY  SERVICES HOUSE
0.968592 0.822285 0.969181 0.785724 0.847019

Preliminary Eigenvalues: Total = 76.1165859 Average = 15. 223317



9535 ok L g

FL% PROC FACTOR 39

1 2 3 4 5
Eigenvalue 63. 701009 13. 054719 0. 327639 -0. 347281 -0. 619501
Difference 50. 646289 12. 727080 0. 674920 0.272220
Proportion 0. 8369 0.1715 0. 0043 -0. 0046 -0. 0081
Cumulative 0. 8369 1.0084 1.0127 1. 0081 1..0000

2 factors will be retained by the NFACTOR criterion.
Iter Criterion Ridge Change Communalities
1 0. 34312 0.000 0.04710  1.00000 0.80672 0.95058 0.79348 0.89412
2 0.30722 0.000 0.03068  1.00000 0.80821 0.96023 0.81048 0.92480
3 0. 30679 0.000 0.00629  1.00000 0.81149 0.95948 0.81677 0. 92023
4 0. 30674 0.000 0.00218  1.00000 0.80985 0.95963 0.81498 0.92241
5 0. 30673 0.000 0.00071  1.00000 0.81019 0.95955 0.81569 0.92187
Convergence criterion satisfied.
Significance tests based on 12 observations:
Test of HO: No common factors. Test of HO: 2 Factors are sufficient.
vs HA: At least one common factor. vs HA: More factors are needed.
Chi-square = 54.252 df = 10  Prob>chi*¥2 = 0. 0000 Chi-square = 2.198 df = 1  Prob>chi**2 = 0.1382
Chi-square without Bartlett’s correction = 3.3740529531
Akaike’ s Information Criterion = 1.3740529531
Schwarz’ s Bayesian Criterion = 0.8891463034
Tucker and Lewis’ s Reliability Coefficient = 0.7292200071
Squared Canonical Correlations
FACTOR1 ~ FACTOR2
1.000000 0.951889
Eigenvalues of the Weighted Reduced Correlation Matrix:

Total = 19.7853157 Average = 4.94632893

1 2 3 4 5
Eigenvalue . 19.785314 0.543185 —0. 039771 —0. 503412
Difference . 19.242129 0.582956 0.463641
Proportion . 1..0000 0.0275  -0.0020  -0.0254
Cumulative . 1..0000 1. 0275 1. 0254 1..0000

Factor Pattern
FACTOR1  FACTOR2 Variance explained by each factor
pop 1.00000 0. 00000 FACTORL ~ FACTOR2
SCHOOL 0.00975  0.90003
EMPLOY 0.97245  0.11797 Weighted  24.432971 19.785314
SERVICES ~ 0.43887  0.78930 Unweighted 2.138861 2.368353
HOUSE 0.02241  0.95989



Final Communality Estimates and Variable Weights
Total Communality: Weighted = 44.218285 Unweighted = 4. 507214
POP SCHOOL EMPLOY  SERVICES HOUSE
Communality  1.000000 0.810145 0.959571 0.815603 0.921894

Weight . 5.268294 24. 724667 5.425646 12. 799679

Maximun-Likelihood Factor Analysis with Three Factors (= [KIfi#iz:)
Prior Communality Estimates: SMC
popP SCHOOL EMPLOY  SERVICES HOUSE
0.968592 0.822285 0.969181 0.785724 0.847019
Preliminary Eigenvalues: Total = 76.1165859 Average = 15.223317
1 2 3 4 5
Eigenvalue  63.701009 13.054719 0.327639 -0.347281 —0.619501
Difference  50.646289 12.727080 0.674920 0.272220
Proportion 0. 8369 0.1715 0.0043  -0.0046  —0.0081
Cumulative 0. 8369 1. 0084 1. 0127 1. 0081 1. 0000
3 factors will be retained by the NFACTOR criterion.
WARNING: Too many factors for a unique solution.
Iter Criterion Ridge Change Communalities
1 0. 17980 0.031 0.05014  0.96081 0.84184 1.00000 0.80175 0.89716
2 0.00164 0.031 0.06784  0.98081 0.88713 1.00000 0.79559 0. 96500
3 4. 13501E-6 0.031 0.00939  0.98195 0.88603 1.00000 0.80498 0.96751
4 2.53532E-8 0.031 0.00063  0.98202 0.88585 1.00000 0.80561 0.96735
Converged, but not to a proper optimum.
Try a different 'PRIORS’ statement.

Significance tests based on 12 observations:

Test of HO: No common factors. Test of HO: 3 Factors are sufficient.
vs HA: At least one common factor. vs HA: More factors are needed
Chi-square = 54.252 df = 10  Prob>chi**2 = 0. 0000 Chi-square = 0.000 df = -2 Prob>chi**2 =

Chi-square without Bartlett’s correction = 2.7888512E-7
Akaike’s Information Criterion = 4.0000002789
Schwarz’ s Bayesian Criterion = 4. 9698135785
Tucker and Lewis’ s Reliability Coefficient = 0
Squared Canonical Correlations
FACTORl ~ FACTOR2  FACTOR3
1.000000 0.975189 0.689446
Eigenvalues of the Weighted Reduced Correlation Matrix:

Total = 41.5254193 Average = 10. 3813548
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FL% PROC FACTOR 41

1 2 3 4 5
Eigenvalue . 39. 305483 2.220057 0. 000087 -0. 000207
Difference . 37. 085426 2.219969 0. 000295
Proportion . 0. 9465 0. 0535 0. 0000 -0. 0000
Cumulative . 0. 9465 1. 0000 1.0000 1..0000

Factor Pattern

FACTOR1 ~ FACTOR2 ~ FACTOR3

POP 0.97245 -0.11233 -0.15409

SCHOOL 0.15428  0.89108  0.26083

EMPLOY 1.00000 —0.00000 0. 00000

SERVICES ~ 0.51472  0.72416 -0.12766

HOUSE 0.12193  0.97227 -0.08473

Variance explained by each factor

FACTOR1 ~ FACTOR2 ~ FACTOR3

Weighted  54.611524 39.305483 2.220057

Unweighted 2.249260 2.276344 0.115254

Final Communality Estimates and Variable Weights

Total Communality: Weighted = 96. 137063  Unweighted = 4. 640858
POP SCHOOL EMPLOY  SERVICES HOUSE
Communality  0.982017 0.885852 1.000000 0.805643 0.967347
Weight 55.606690 8.760719 . 5. 144426 30.625108




$£36=F HAEXHH | FitFEF PROC CANCORR

36.1 fr]if LAY A O

STYARSC I D REAE T 0 M AR RN R AR o X M 41 (K K H Al DAAS 1> A
o MPNAHE ARRN, IWAUHSCHUE BORBRAMOG: S —4lE MR, S 4l
LR, WMRARSCHUE EAOG: MRS 2R, AU IEAR R BT LAROR AR
PSS RIPS (P iy itk EPSINESSIIN

36.2 PROC CANCORR F&/F Mk

CANCORR & 7 1] F R AT WAL 5C /0 A o UL A OC o0 o S ML B U 4R 23
(Canonical Redundancy Analysis). Zr#TIHI4E RALHE CR&EE) bbb e BAH ¢ R0, iy
A WA 5 JriR A5 2 (R A R E, DA AR R

J T TH#% CANCORR F&J7unfal$k g 4l A8 & 2 [l 0 &R, B 25 & — A 44
)L BUTAHOC, M R A S AR R T T O A . BLTAH
KARX AN G (RIS AR ) 2 [ AR OC . SLZRORH DG (R 2 DALY R 4l (R LY
IEUE) 2.

SrHTIE, CANCORR 7 M\ %5 2H P 48 H B AT S5 ey U BRAH OG0 — XS LR AR &, RO 2
— MR

SRJ5 CANCORR FJ7 PR H A v a SU R A O IR g — X S 7Y AR g, FR O 2 — ML 7R
W, WIHEE K. EREKEHRE T SRR R AR H . CANCORR i
WX /DA — AN Z 0SSP BRI, KRR F R e ks 56 s
RIAIAZER A 0,

TR L SRR (B S M A b, B XA L) (RS
MSTTCRI o T, A BE— AN ML AR B HUR] R ) — 21 Y ATRE R P L AR A AT DG, 17 4
DRRIAR P Je oy —H P () e L TR AR B vy G oK

CANCORR & /741 n] R PAT # LBAH SC o0 #r, A CILERIR LA, 720 Cooley 5
Lohns (1971) 8¢ Timm (1975).

36.3 {5 PROC CANCORR Fi/%

PROC CANCORR &-LIE{RA, eIk  ©



%36 WA ¢ G R PROC CANCORR 43

PROC CANCORR  i%Jiii 3 ;
VAR A i R R
WITH A R R
PARTIAL A R R
FREQ A e 4R
WEIGHT A e 4R
BY At R R s

W97 W% 7 PROC CANCORR, VAR, Hil WITH 154 . ii# =, A4
WITH $74.

£4 #1 PROC CANCORR &I &R,

PROC CANCORR [ 5 n] 73 F KKl 58—k s POl SO S e oK,
5 TR AT R PSR AR T N, 28 = 2Rk S E ik EAR Ry 4 S v SRR A G
HH, BRGSO, B8 2RI IS R4 4o AR Gt AT K
F—FRI AT BRSO A e K
(1) DATA=SI N BRI
NGRSO 4 o IXASTORE SO T AL B R AR s, e Do — N4
% Z $4E B (TYPE=CORR 1{, UCORR), mif& — /28 54t / JLA8 5 B0 b5
(TYPE=COV = UCOV) , Hok TYPE=SSCP =X TYPE=FACTOR ¥R} X 1F .
FAMSULIET, W) SAS 2 A B4k A AT 2 AT B S TE ) SAS R SCA,
X B AT BB G 3 T 6
(2) OUT=frth Bk} S
X AN ORE S LA BN TR SO R s DA R M AR e . AN Bk S
PERE— AR RS — AN R/ AR R BOEREIN, AN A] H I
(3) OUTSTAT= % M th Bkl e fF
X AN TORE SO AL G AR DG i (0 & N R, eI iAo L~ R
7N .

. 5 (TYPE) E X

MEAN ER R ST

STD A IR bR e 72

N AR AL

SUMWGT IAUE SR, JEEH WEIGHT $84 145 1
CORR FHIG RHGHERE

CANCORR JURAH G R B

SCORE FRUEAL I 70 =5

RAWSCORE REFRAEAL I LT 2

STRUCTURE LRI Z5

RSQUARED SR RECTT7



44

S RN

ADJRSQ FrEd 5 B AR RECE Iy

UCLRSQ TR BRECTTTH) 95% {5 #iX 172 L [R
LCLRSQ MR BRECTTTH) 95% {5 #ilX 172 T R
F F KE gt

PROBF FR F REENS B

T t R gEiE

PROBT Rt e ARG R

CORRB EVEES - CRmRENE LR PP

STB FRAEAL 5 A [E] A FR 4

B REFRAEA I 18] H R 2L

SEB B U3 2R B A 1R 72

PCORR P

SQPCORR Rl G R BN J5

SPCORR 3§ O R B

SQSPCORR 3§ O RNy

FIFRM  FAEAEI] R AR R TR
(1) SIMPLE (& S)
B P S S b 22
(2) CORR (&% C)
BT HE JL A A e 2 ] PRI AH DG 2R R R
(3) REDUNDANCY (& RED)
B HH LR TUAR A0 AT IO SR VAR, HAE T DR R I S i AR el SR AR SR A RE (1) 1 40 B
(4) ALL
BV A IS
(5) SHORT
HEPHMAAIC R E S H F e B
(6) NOPRINT
ANERH BT 25 2R
(7) NCAN=1E#% (W1 2)
BT I JLR i (2) M 2R AR B (1) AT S
FEEKE N\ AR AU EIRE AR R S RO R AT O
(1) EDF=1F %%
A N GORE SO IR B 2 AN DA A i 45 R, e w] H ik i S e F oA
SE BRI RS, RS AT RO SR ) s Hok 1.
(2) RDF=1F#%]
A N GORE SR IR B 2 AN DA 0 A i 45 R, e w] H ik T S e F oA
E I E EHEE, PSR B BAS R 5 .
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(3) NOINT
T E AT SRR 9G53 B7 55 (R0 43 A RSS20 v AN it

(4) SINGULAR (2% SING)=1F/M (P)
R A S RE R T3 A AR DR B o B2/ T 1, KT 0. RfiAd 10 1) -8 X
Tie A AR SHEAARNEMGT TR TEET 1-P, AR &K 53 A
RS T A, X AR B R R A SE T 0,

(5) VPREFIX (5 VP)= #4514 7
A VAR 54 T3 IS iy 44 . A7 TR VP=ABC, IE—. S5l
gt & ABCl, ABC2. WHZ V1, V2.5,

(6) WPREFIX (2k WP)= iR G4 7
M WITH #5801 MR R a4 . HiEfe e WP=XYZ, NZE—. 5§
BIAS G XYZ1, XYZ2, WMHZE W1, W2 .5,

(7) VNAME (& VN)='VAR A5 4 F5!
B ] AR R 2 VAR 88 sl A & i 44 . FERAE DY A
B2 W, HHEH55HZ.

(8) WNAME (zk WN)="WITH &4 Fx'
B IR AR 2 WITH fa 4 rh sl As s han 4. AR, 50
EVY AR A, F G Sk .

FEMZEE T HIPUA I [B]H 2B C

(1) VDEP

(2) WREG
X RPIE ISR VAR (R & U E AR &, B WITH AR i 4 fE B AR &,
HHAT 2 A B934 (Multivariate Multiple Regression).

(3) WDEP

(4) VREG
5 R (1), (2) MIEERIEFA R, X —XHEIERYG WITH (19748 5 Y fE R AR
o, 8 VAR AR IE B R, BT 2 AR R A A

FREER  FH =AU BE AR g AT

(1) ALL
BORIERED BT M GE T P REAE OUTSTAT= %irth PERl ST (A5 IR IR 7
SEIIETR) . SRR XA E T NOPRINT [T, WG RASERE FLETH
F o, eI OUTSTAT= (K%t e .

(2) INT
SR BIA > M (R e, XANETN S B, SEB, T 8 PROBT [A]IIRH .

QB
BERVEE HAT BRI 4371 ZR 4

(4) SEB
FORUVEE HAT B R B AR 22



46 By 2RI

G)T
EERMRE—ANEH RS, BT t K (7R, t=B/SEB).
(6) PROBT
i bkt Ko (RUED T) Mg 220,
(7)STB
BORVEE HAT EbsHEAL I A R 4L
(8) SMC
BURATENENE A 5 = AR AR R B i S F RoE g .
(9) CORRB
FIER R [RDA 2R H0000) PRI AH OC R EOH R
(10) PCORR
BURATEN AR R 4L
(11) SPCORR
BURATEN Y1440 5 R 40
(12) SQPCORR
BORFTEN A S R B T7, JRRD B3R (10) (P07
(13) SQSPCORR
BORFTED 1A KRB FT7, JRRD Bk (11) 1P J5 .

6% #2 VAR TS ZATRE;

I AR M P LA P 58— AR B LR . ARSI IES, WEARTE R AN H
TARA AR P RN BT B A R R R AR
£4 #3 WITH TELZFRE;

B E#AE CANCORR Fefr i i HIIX —iH1E S, An[4ms. Mg 5I2 A K
PN AR R 1R 5 AR A PR R

EZ #4 PARTIAL TTEZFRE;

AU AT SR A S B, AT R 2 A AR A Rl . FER s —, 2R
AR K. SR)E, SAS PN A (KPR B AT S R AT OG0 A

54 #5 FREQ TEZR,
LEAZ B ARR BRI ST P 2 AR AT Y LR Ok B
152 #6 WEIGHT TEZIR.
AR B IE S, ARG A EE F Bl A A
€ #7 BY TEEIRE:
SAS A IR 2 T 4128 (AR BORL SR 73 O LA N BRSO, SRR — AN/
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(188 RE S 4 AT S G T . M i BEdR2 0, BRI SO N IR s DA 20 S A
BY A& A EAM /N BRI EOF S . XA R AT #E PROC SORT 1A KK

36.4 i il

Bl— : 58 RERA R B 4T

AN TR SO (FIT) SRR EEE . 5B — A8 R R AR AR w1
A (WEIGHT). JEH (WAIST) 5k (PULSE). kk#éﬁ}{iﬁ$ﬁg Mz 52
Bl PR AL St (CHINS), AMENEAR RS (SITUPS) KBkE st (JUMPS). IX e i
— A EHARSRA ) = TR AR T ks D it

7 r

DATA FIT,;

I NPUT VEI GHT WAI ST PULSE CHI NS SI TUPS JUMPS
CARDS
191 36 50 5 162 60
189 37 52 2 110 60
193 38 58 12 101 101
162 35 62 12 105 37
189 35 46 13 155 58
182 36 56 4 101 42
211 38 56 8 101 38
167 34 60 6 125 40
176 31 74 15 200 40
154 33 56 17 251 250
169 34 50 17 120 38
166 33 52 13 210 115
154 34 64 14 215 105
247 46 50 1 50 50
193 36 46 6 70 31
202 37 62 12 210 120
176 37 54 4 60 25
157 32 52 11 230 80
156 33 54 15 225 73
138 33 68 2 110 43

PROC CANCORR DATA=FI T ALL




48 S RN

VPREFI X=PHYS VNAME=' Physi ol ogi cal Measurenents’

WPREFI X=EXER WNAME=' Exer ci se'

VAR VEI GHT WAI ST PULSE; W TH CHI NS SI TUPS JUMPS;

TITLE ' M ddl e-Aged Men in a Health Fitness Club';

TITLE2 'Data Courtesy of Dr.A C Linnerud, NC State Uni V'
RUN;

g R

(1) PRALAR iR —X— I R OR R R AU T4 s AR DS R BUE A T IEFFI A b
AATA] (-.6456). 4L AR M D F . (EAEFIAS AN, B A S R B 1A
AL (.8702). TEIZah AR, He e IRAH O 2R 50 AN Bl EC AR AN b7 BAT 1) B S5t
(.6957).

() MK RE (R RE) 5T 7956. & F fw)h, HEEEA 0635
BN, WOGVE TR I A . SEARPIAN IR 1) LT SR ECAR A Ik BT I
B Friliaghiek, HARERsm A — AN R

(3) DAl Ay % 72 s 1) S A, AN KT TR, B LR SR FH A A ) e 280 R ok s SO e 0 A
Eo

(4) PR — X ML AR B (R AN 2 N 2R PR 5 02
(1.5793) MEH| + (-0.7754) fAFE +(-.0591) Hk#H,

(0.7164) Bk + (-1.0540) APENEAA + (-.3495) 7 AL,
o ik S b PRAT ) REOEF 0, nTBAZREZ

(5) IR REALT S A E S B 2 AT AR T BT B BT TR S A
FibAZ AR 2 [B] PR B AT 5K o

(6) HJa UL M4 ReAa 3 — A ) o — A AR R WS - R
28.54% MM AEHEAR & DL 25.84% 1)1z 31748 5 nl DARE 2 — X i 7R AR 5 P 5 AH Al
B

(7) BHTFEARMBALOR D, B A 045 RS R B LU R K2 R
k3= 36. 1 EHERBERAND

Middle—-Aged Men in a Health Fitness Club

Data Courtesy of Dr.A.C. Linnerud,NC State Univ

Means and Standard Deviations

3 Physiological Measurements Variable Mean Std Dev
3 Exercise

20 Observations WEIGHT 178. 600000  24. 690505

WALST 35. 400000 3.201973

PULSE 56. 100000 7.210373
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‘#2/¥ PROC CANCORR 49

CHINS 9. 450000 5. 286278
SITUPS 145. 550000  62. 566575
JUMPS 70. 300000  51.277470

Correlations Among the Original Variables

Correlations Among the Physiological Measurements Correlations Among the Exercise
WEIGHT WAIST PULSE CHINS SITUPS JUMPS
WEIGHT 1. 0000 0. 8702 -0. 3658 CHINS 1. 0000 0. 6957 0. 4958
WAIST 0. 8702 1. 0000 -0. 3529 SITUPS 0.6957 1. 0000 0. 6692
PULSE -0. 3658 -0. 3529 1. 0000 JUMPS 0. 4958 0. 6692 1. 0000

Correlations Among the Original Variables

Correlations Between the Physiological Measurements and the Exercise

CHINS SITUPS JUMPS
WEIGHT -0. 3897 -0. 4931 -0. 2263
WAIST —0. 5522 —0. 6456 -0. 1915
PULSE 0. 1506 0. 2250 0. 0349
Canonical Correlation Analysis Eigenvalues of INV(E)=*H
= CanRsq/ (1-CanRsq)
Adjusted Approx Squared
Canonical  Canonical Standard Canonical EigenvalueDifference Proportion Cumulative
Correlation Correlation Error Correlation
1 1. 7247 1. 6828 0.9734 0.9734
1 0. 795608 0. 754056 0.084197 0. 632992 2 0. 0419 0. 0366 0. 0237 0.9970
2 0. 200556 -. 076399 0.220188 0. 040223 3 0. 0053 . 0.0030 1. 0000
3 0.072570 . 0. 228208 0. 005266

Test of HO: The canonical correlations in the current row

and all that follow are zero



50 By RN
Likelihood
Ratio Approx F Num DF Den DF  Pr > F
1 0. 35039053 2. 0482 9 34.22293  0.0635
2 0. 95472266 0. 1758 4 30 0. 9491
3 0. 99473355 0. 0847 1 16 0. 7748
Multivariate Statistics and F Approximations
S=3 M=-0.5 N=6
Statistic Value F Num DF Den DF  Pr > F
Wilks’ Lambda 0. 35039053 2. 0482 9 34.22293  0.0635
Pillai’s Trace 0. 67848151 1. 5587 9 48 0. 1551
Hotelling-Lawley Trace 1. 77194146 2.4938 9 38 0. 0238
Roy’ s Greatest Root 1. 72473874 9. 1986 3 16 0. 0009

NOTE: F Statistic for Roy’ s Greatest Root is an upper bound

Raw Canonical Coefficients for the Physiological Measurements Raw Canonical Coefficients
PHYS1 PHYS2 PHYS3 EXER1 EXER2
WEIGHT -0. 031404688 -0. 076319506  -0.007735047 CHINS ~ —0. 066113986 -0.071041211
WAIST 0.49324167560 . 3687229894 0. 1580336471 SITUPS -0.016846231 0. 0019737454
PULSE ~ -0.008199315 -0.032051994 0. 1457322421 JUMPS  0.0139715689 0. 0207141063

Standardized Canonical Coefficients

for the Physiological Measurements

PHYS1 PHYS2 PHYS3
WEIGHT -0.7754 -1.8844 -0.1910 CHINS
WAIST 1.5793 1. 1806 0. 5060 SITUPS
PULSE -0.0591 -0.2311 1. 0508 JUMPS

Canonical Structure

Correlations Between the Physiological

Measurements and Their Canonical Variables

Standardized Canonical Coefficients

for the Exercise

EXER1 EXER2 EXER3
-0. 3495 -0.3755  —1.2966
-1. 0540 0.1235 1. 2368

0. 7164 1.0622  -0.4188

Correlations Between the Exercise

and Their Canonical Variables

for the Exercise

EXER3
-0. 245275347
0.0197676373

-0. 008167472



PHYS1
WEIGHT 0. 6206
WAIST 0. 9254
PULSE -0. 3328

Correlations Between

and the Canonical

o 36 &
PHYS2 PHYS3
-0.7724 -0. 1350
-0. 3777 -0. 0310
0. 0415 0. 9421

Canonical Structure

the Physiological Measurements

Variables of the Exercise

WA HT - GeiH R PROC CANCORR 51
EXER1 EXER2 EXER3
CHINS -0. 7276 0.2370 —-0. 6438
SITUPS -0. 8177 0.5730 0. 0544
JUMPS -0. 1622 0. 9586 —-0. 2339

Correlations Between the Exercise and the Canonical

Variables of the Physiological Measurements

EXER1 EXER2 EXER3 PHYS1 PHYS2 PHYS3
WEIGHT 0. 4938 -0. 1549 -0.0098 CHINS -0.5789 0.0475  -0.0467
WAIST 0. 7363 -0.0757 -0.0022 SITUPS -0. 6506 0.1149 0. 0040
PULSE -0. 2648 0.0083  0.0684 JUMPS -0. 1290 0.1923  -0.0170
Canonical Redundancy Analysis
Raw Variance of the Physiological Measurements
Explained by
Their Own The Opposite
Canonical Variables Canonical Variables
Cumulative Canonical Cumulative
Proportion Proportion R-Squared Proportion Proportion
1 0.3712 0. 3712 0.6330 0.2349 0.2349
2 0. 5436 0. 9148 0. 0402 0.0219 0. 2568
3 0. 0852 1. 0000 0. 0053 0. 0004 0.2573
Raw Variance of the Exercise
Explained by
Their Own The Opposite
Canonical Variables Canonical Variables
Cumulative Canonical Cumulative
Proportion Proportion R-Squared Proportion Proportion
1 0.4111 0.4111 0. 6330 0. 2602 0. 2602
2 0. 5635 0.9746 0. 0402 0. 0227 0.2829
3 0. 0254 1. 0000 0. 0053 0.0001 0. 2830



52 H-LE

Standardized Variance of the Physiological Measurements

Explained by
Their Own

Canonical Variables

Cumulative Canonical
Proportion Proportion
1 0. 4508 0. 4508
2 0. 2470 0.6978
3 0. 3022 1. 0000

The Opposite

Canonical Variables

Standardized Variance of the Exercise

Explained by
Their Own

Canonical Variables

Cumulative

Proportion Proportion

1 0. 4081 0. 4081
2 0. 4345 0. 8426
3 0.1574 1..0000

Cumulative

R-Squared Proportion Proportion
0. 6330 0. 2854 0. 2854
0. 0402 0. 0099 0. 2953
0. 0053 0. 0016 0. 2969

The Opposite
Canonical Variables

Canonical Cumulative

R-Squared Proportion Proportion
0. 6330 0. 2584 0. 2584
0. 0402 0.0175 0.2758
0. 0053 0. 0008 0.2767

Squared Multiple Correlations Between the Physiological Measurements

and the First M Canonical Variables of the Exercise

M 1 3
WEIGHT 0.2438  0.2678  0.2679
WAIST 0.5421  0.5478  0.5478
PULSE 0.0701  0.0702  0.0749

Squared Multiple Correlations Between the Exercise and the First

"M Canonical Variables of the Physiological Measurements

M 1 2 3
CHINS 0.3351  0.3374  0.3396
SITUPS 0.4233  0.4365  0.4365
JUMPS 0.0167  0.0536  0.0539




F3I3E ZBRTREE . %Kit#EF PROC MDS

37.1 PROC MDS F&F ik

MDS & Multidimensional Scaling [Fffi#Fx, HICRRIERE “ 2 Rou REE” —fim
T, MDS fRE—RFIp ML, HHMTET 4L SRR R AR A b 18 17 5
Z» MDS [ AT AT JLA JRER A S o BRZS— B - BOBEAE—AN T R WS A
5 B, A MAAKRE(L9), B MALKRZ& (-4,0), Bt Py A1) (1 kL 5L 43 0R 5 2
Ji-(4 +(-0) =103 KU, FHEATHAE A L5 B FKHEEL 103, WfThE
E A H B SIIALE, JRRIEATRAAARMEE? XA R AR 22 MDS.

EHAT MDS i firh, SeE AV 2 ks, v, BRJLHEASIIEE TR R
et —roE X, e e T Re S AR E A AR TR T o LR, PE B S R )
WG AR FER 0 A ZMOANEI)E o Befa, BN BORI SO A BR T 5 IS4 PR 2 TR ()
BRSNS e AR R, e (R B P RS Wik, B A=
PIHERE . e nl A FH N 0 25 5 1) MIDS AR AR X — 8 70 1) B

PUF A% MDS 3 #1550 4 ] fif kg

PEES%03E (Proximity Data)

PIAILEE S (Wbt RAE) BOREGE (naita., fath) e S K. XA
LLAEFAPE R (Similarity) BCAH SRR (Dissimilarity) o AHABUYE 58080 4826 P54 2 18] AH3E
BRI . LeTT U, 4R I R 4845 (Sociometric) sl J& T-AHAL I ks
WEAR, PR AN T ) A 48 110 A3 5 19 B 1 ) 407 L 0 P % P A0 R P 408 ) B AR 2R

A S PR IR AR ZiHi 1 S i, N RSO B o, L AR i B iz
o IR R S P SR A A TR P IR L LA PR 2, BT R AT I BE B . 35— ot
TGS RAIWT — AHIPO RAR e R RE, LA FH e T R 1-5 HIAHSR E R
ZARH LA R AW ERNE (s AR S ) 22 SRR, BT ISCAE R i i A A
P -

#&F (Configuration)

WRE2 A AERR ) L LA 25 [R) SO AS KK G 25 (] Y (P AR BR R . MDS F2)7 1 FH AR 2k 1 fe /N 22
% (Nonlinear Least Squares) H4 4 A RSO P B B T8 RR AL TF 25 AR ARAE -

mI=Z%% (Dimension Coefficient)

IXAN 4]k ALK G 25 1A A5 . (Weighted Euclidean Model), 5 Carroll 5 Chang
(1970) AN 22 AT (INDSCAL) 3%, [nl & R4S HIRRK G725 (7] (Group Euclidean
Space) TS5, B ARIRRIGZSE) (Individual Euclidean Space). a5 2% (1 0.5) &
INDSCAL HEAL A AJIAUE (Subject Weight) [#5°F-J7 4

3R EL (Transformation Function)

XA R B AE FIAE TR N TORE SO A 10 B 28 5000 5 R 3R L% S v 79 1 W 52 A4k 1] 1)
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PREAEX NG FR . MLELERET LEVEL= M58, ek 20T L& —/N R AR Y EY
TR EY . R BURE O PH AR, AT
fit (i A\ Zcde ) = fit (G A% S o S 8 R e 4 )+ o2
LR LI BRI A R, WAL
fit (i N Eidis 1 A 4e) = it (i H A S TR IR BE ) iR 22
TEI,
fit A EHET FIT= Prie s, M air
e NG T IR LEVEL= SU@ N k3, BT DURZRPERT, (i1 (Affine),
i B0 o K B 328 1 356 Yk o
RN RIS PN T 22 . MDS FEP B B2 22 70 Bl A2 W3S e, 1%
W2 RGBT . AERX BRI SAE T, e/ N7 Al TS B S il S Edl
JEME BT
FRHEMER—JZ TR MDS, &% FAI 155
(1) Kruskal 5 Wish (1978).
(2) Arabie, Carroll 5 DeSarbo (1987).
(3) Young (1987) [ %44~ MDS SEBr N H 4111
(4) Torgerson (1958) [fi#F: MDS [FJHEEILAl L OB TH R 24 R ] o
(5) Schiffman, Reynolds, 5 Young (1981).

37.2 MDS FFREARE R

EIX 50, FRAKZRTE MDS QAT 7541 K (14 I 7] P 412 58 FE] - DRl iy 1) PR 2 B
AR AR K B ERG R . X AN il R 22K (Atlanta), 2 nEF (Chicago),
FHl (Denver), PRl (Houston), 428l (Los Angeles), fi%# (Miami), ZHZ) (New
York), IH4:1l1 (San Francisco), PE#fEl] (Seattle), A fEHRF (Washington D.C). A5 FTRH
MEARE S5 43 T4 6 I — 58 A1), 13 TS 21249 B 1 56 [ b 1) K ORI 1) Jist
k.

HH T4 N GORE SO AR A 2 B B R T TR PR IR R B o e, WO e v
FEVE LN ¥ (LEVEL=ABSOLUTE), X481k I S E0 b — 45 o frd 21 104 4 e B4 -
EATATVER]

Iy BT R 65 o 7 AR AR AN I T A R R (A R AR PR A o X B AR R A S BR AE — A T
PRI SO, AREAH PLOT FEF 4 Bk

FEFPU R Fos

OPTIONS LS=78 PS=60 NCDATE;
TITLE ' MDS anal ysis of flying mleages between 10 Anerican cities';
DATA MDS;

I NPUT ( ATLANTA CHI CAGO DENVER HOUSTON LOSANGEL M AM  NEWYORK SANFRAN

SEATTLE WASHDC) (5.) @6 C TYNAME $ 15.;
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CARDS
0 Atlanta

587 0 Chi cago

1212 920 0 Denver

701 940 879 0 Houst on

1936 1745 831 1374 0 Los Angel es
604 1188 1726 968 2339 0 M ani

748 713 1631 1420 2451 1092 0 New Yor k
2139 1858 949 1645 347 2594 2571 0 San Franci sco
2182 1737 1021 1891 959 2734 2408 678 0 Seattle

543 597 1494 1220 2300 923 205 2442 2329 0 Washington D.C.
PROC MDS LEVEL=ABSOLUTE OUT=OUT;
I D C TYNAME;
RUN;
PROC PLOT DATA=QUT VTCHEL. 7;
PLOT DIM2 * DIML $ C TYNAME/ HAXI S=BY 500 VAXI S=BY 500;
WHERE _TYPE =' CONFI G ;
RUN;

MDS /%5 PLOT 4MHT 45 SR T -

MDS analysis of flying mileages between 10 American cities

Multidimensional Scaling: Data=WORK.MDS
Shape=TRIANGLE Cond=MATRIX Level=ABSOLUTE Coef=IDENTITY Dim=2 Formula=1 Fit=1

Geonverge=0. 01 Maxiter=100 Over=1 Ridge=0.0001

Badness—of-Fit Change in Convergence

Iteration Type Criterion Criterion Measure
0 Initial 0.003273 . 0. 856171

1 Lev-Mar 0. 001689 0.001584 0. 005128

Convergence criterion is satisfied

MDS analysis of flying mileages between 10 American cities

Plot of DIM2+*DIMI$CITYNAME. Symbol points to label.




\
\
1000 +
\
\
\
\
| > Houston > Miami
D 500 +
i | > Los Angeles
m \
e \
n | > Atlanta
S | > San Francisco
i 0+ > Denver
0 \
n \
| Washington D. C.
2 | > Chicago
\
-500 + > New York
| > Seattle
\
\
\
\
-1000 +
\
-1500 -1000 -500 0 500 1000 1500
Dimension 1

MDS &5 R A Gttt B AR — IR EE S Al v BE) LA IE & FE L
(Badness-of-fit=0.001689). P4 #B i i AN K L4 R+ vG .

PLOT /= Ak Jaat MDS 45 RIETER IR B ANHE R I ANk i 18] 1
BUEIERAR, ARV ACEWIER, AR IR T W IE G T X PR S5 AE MDS
Sy BT TR ARMERE G, DR A S N TR R 5 S A A i T () R R T R AR e PR AR R T T
I, T TR R A SR RIS B AR

BEAh, K% RN R S DR ) 1.7t 1. XFRhzeHE PLOT FEFWNIET VTOH=
edEifile B MEUNAESS 8 ENA TR UL .

37.3 WfTHE'E PROC MDS &7

PROC MDS % tLiEis4, Hd 4 PROC MDS 2N, An[Ank, HAaem Nid
84, WnHA TG, LLR%I% PROC MDS [fI/NiE R4 :
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5% #

PROC MDS 5 & 5
VAR it ZFKH
INVAR ZZ & ZAFRH
ID (2 OBJECT) A& AHK;
WEIGHT ZF & ZFRH;
BY ZERAFH;

PROC MDS j&In &

FESLTR )G, AT AR

1)

()

)

(4)

DATA=ii N BRI ST 44 51

BN — SAS HRISCHHAT 0 HT. MDS FEFP 52 1E 7 5B R vk
F—NET A2 fe gt Dk, BRSNS — 2 2 A FSE AN
IET7 AR, AR AR (EAAFIA0) B LA Sl e — 2 (3R
WREEAAR) TR 25 1R 7 o 50 () e 0 mT DA 2 AEABLE () Bk S P D, AT P R A
SRS, WEEE . B, A OR0EEE B TARRIPER, Wl B SIMILAR &
Tiiik MDS FE X — i 38 L A HE . — M, A AN AR BRI A 2Rt
FRART IS BAEXH AL, W MDS [ ShRiZEcds kAL E B8 B 48 14
AT LSS AR AR FR AR B, kT SHAPE= whid. JHFEMK/NH VAR 584
e AR A H e, T H A S0 — AN I T AR

SIMLAR (% SIM 5§ SIM= 5 kA)

W36 T FH SRR AR LA s S A AR e i s, LA EAT MDS (1438 . # AR i
PN - BB h s K IEEL SIM= BT e Mimc R AE, AR5 R e i s K
R 2. il AHAAVEECE St A e 2, MDS A Bt o 4f
CUTOFF=5:%L (1 10)

IR T T E s i AT A s 1 N B, LN TR BRAEARE (9 < 10), W H B
A B . WA A 0.

SHAPE=T (& TRI #{ TRIANGLE = TRIANGULAR) &

SHAPE=S (& SQU 1 SQUARE)

XA I I S8 s R R 2 15 PRI IE T 3R . 47 SHAPE=SQUARE, I3 <%
NHEFEN A EAEZE FMMTEARAF, MDS F217 N A% 344 1) F B A7 A1
WCAZ W FFEPN Tt e .

SQUARE &% —AM%Ii CONDITION=ROW [N ¥ 1{H .

47 SHAPE=TRIANGLE, W] MDS F&/37EA70ifi 2% P A A7 70 T A 16 308 56 FE A
b, BANMERESHA, RIG MDS BUR A2 bR RRIOME, CBe T, Bt
SFEME NI, AN N IEDAN . ZAFEEWRZ OUTRES= ik}
AN R B E (DATA). TRIANGLE 23X /N6 3 it A 3641

(5) CONDITION=U (2 UN) &

CONDITION=R (& ROW) &



S RN

CONDITION=M (& MAT = MATRIX ¢ S, SUB, SUBJECT)
XTI ok B SRR 0 4 FPE (Conditionality), B E MATRIX.
%7 CONDITION=UN, JUJHEAN fin N A A6 B R — 23 1) (Partition) Hf7. #r
CONDITION=ROW, Jlij4g— /\iEﬁ%EBiEE%%ﬁJWUJ NpEl (Partition) LA,
i H & — 4> %) 947 /5 MDS %*ﬁaﬁﬂ“\%ﬁﬂ%ﬁ%?ﬁﬁi&@f&@ Fa
CONDITION=ROW ff Hifz# AN Ft s SHAPE= [0, )4 — A~ Hdh 40 B DA IE
T 5B TE B AFAEATAE AR N o BEIE 7 HE B AT DU AN XS FR I o
#i CONDITION=MATRIX , U & — A~ % 4 0 B 4 A0 o0 — A 0 8 o fr o A
CONDITION=UN &= MATRIX 1fif Hi# A G E SHAPE= [RIEIIN I AT —AN1ETT
B PR B A AE N AN

(6) LEVEL=A (2, ABS 1 ABSOLUTE) &
LEVEL=R (& RAT i RATIO) 1k
LEVEL=I (&K INT 5% INTERVAL) %
LEVEL=L (X LOG = LOGINTERVAL) &%
LEVEL=0 (& ORD &{ ORDINAL)
FLe BRI EE (Lewl of Measurement); HtS AR sBUGMER. A WAHE
4 LEVEL=ORDINAL.
#7 LEVEL=ABSOLUTE, M ALEXS1, PRIAN G I AT A bR 40 1 e 4t
41 LEVEL=PATIO, %% # ok £ — [ IH B A 50, HAE HI AR 4& =) PR s a1
FRE T LIRI R ZH,  DME S H N SR R
41 LEVEL=INTERVAL, WAk Z0is8 e — A EIABA A, AR5
PR TR TR R S e AR TN EAREE S, DM S RN ) TR Y o SX R
BRI P ORI
47 LEVEL=LOGINTERVAL, W%k HE THaEoa oy —mr, HAEH 2R
P BRSO B S RO (e, ARG TR DARL R . HAE RS S IR R
FHHEEEL
47 LEVEL=ORDINAL, % ok K08 d A\ B5RIE 50 38 19 M e A, Ok B cdls
AR R R /IN G R AR SEBR K/ o PR, ORDINAL T 5 35 1) 6 ok 25 T
THE IR, HSEAh T s MR T

(7) UNTIE
5 FidkTl LEVEL=ORDINAL BXH, % Ao toAH 7 10 B A R A sy L
EANGE R B ARXN N o AN F B IR0, DUAH R PR i N B s AR EA)) 5 [R5
P B AFDOS Y

(8) FIT=D (8k DIS 5% DISTANLE) 1X
FIT=S (5 SQU zk SQUARED) i,
FIT=L (8 LOG) Bk
FIT=1F 3%
AR A, k2 37.0 AR IRENN fit R XN RR BT
i e, W2 FIT=DISTANLE ¢ FIT=1, RS ¥ MM
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e ARy S M ] Sh-X (S Rt PP IVAR

47 FIT=SQUARED &% FIT=2, WD 58 R EEE# eI, RaA1E
R o P i ) 4l R S A R K P N S B R 5 ) ) R R S /N
TR

47 FIT=LOG 5{ FIT=0, WA TR SR F I EE B # a2 i ot B i i 4, 4R
Jea A TR0 I o S5 50 48k 1) &5 RS A A /N (R 3 6 S A v 1) e i
B R RII S, X% E iR FIT=SQUARED [H2 SR 4H % «
—MEIMT . FIT=n ARRE AL 546 5 LEE 2 450 . D 5 2 i,
W n PMEASE 0 BUIEAE.

(9) EPSILON (& ESP)=1F/N (40 0.5)

RAMEBINT 0 5 1 208, HAR AR A RERE DRI 7 IR DL, i gk Lo
0, ERAVEHITIR T4 WIRMEAET 10 1 -12 XJ5. fEilaEs, MDS e
¥ EPSILON LA —RARIA AT FRAH I B 22T s XA UK AR AR Ay
Ao WK A INT R ANEE RS, IR, R AR

BB = VPO + A

T SRAS IO BE B BN R — R RS o

(10) DECIMALS (2% DEC)=IF#%%{

EIEIRUS & B VB AE R AR AT BV B Of B IO A i 8, W% T 2.

(11) DIM (=% DIMENS &% DIMENSION)=1F%% (5 n TO m)

PRI E MDS J i 45 ROk SR ) . N IR{E /e MDS=2, JRE[I B2 [A] )i
Jaist MDS FEFPIIWNBEI L. A5 URAEAS 21 22 F 1) FEIAR i, AT FE DIM=1
TO 3, WItbRML RS —BEASm, RSN, DA . — R,
VU JSE s L L f 1 EMRAMELZE AL, iy L 2R 25 o2 ) WL PO

(12) COEF=I (5 IDEN & IDENTITY) X

COEF=D (& DIAG 1 DIAGONAL)

v/ i o 2 S < S e e | - 7. N (B e I [ O 2
COEF=IDENTITY, W& J5 F- 14 s 5] R RK G BR B AN B ANl 2 R0 VR R L, X2 A
BT P A

47 COEF=DIAGONAL, Ij MDS /74447 Carroll 5 Chang 7t 1970 42
(AN 2 S5 2 IROT REVE o DRI, A — (7 5238 3 (A% SR B AN ] o P21k ()
(1) 22 S AE T A — 1) JE (W F PR AN [R] o AN T3] 1) 5 22 P O3 200 5 o 1) R R 2 5%
FLLICEYUE o

(13) ALTERNATE=N (&% NO i NONE) i

ALTERNATE=S (8 SUBJECT #k M B MATRIX) &k

ALTERNATE=ROW (8¢ R=1F%%% n)

XANGEIR T8 W VL FTE I R S5 . MDS TR 120 M 530 A8 8 fe/INF 7
PR Z£ 2 (Alternating Least Squares Method), A1 A B 02 F R v s A8 B HE 5l e
TSRS A R R . A EIRAE RS, C G e A 2 e, WA
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S RN

VIR ECRAN S R, TR RERC. DN ZITR M NAEZ 2 /b5
UL XA E TR - & ALTERNATE=NONE, WZ¥IWEALEE — IRIG it
AR B R . PP S e U T B D 1 TR S A
47 ALTERNATE=MATRIX, WSk vIE 5655 55— A7 5260 (1 B RME I,
SR T —FFEE 0 2 A SR (W PR E AL . 407 04T L B — 7 52K 1)
TR ——F . e a, A TRRERE S R RO AT DR TG AR A e
XANEIIEIE F T 3208 2 SRS (B0llian]) 20 H D geRk st
41 ALTERNATE=ROW, NHTXZXFHEZ MMty Bk MATRIX —#E, 2R
ALTERNATE=ROW ¥ W8tk (il oim) 7 meNER . Bt — /NEA 5
1, ZHFBHRRPIT LRI SEAG o XA IEIUEE H T8 R =M EAE 1)
TR}
#7 ALTERNATE=ROW=n (f51 7), W MDS FiFLL 7 4 HAmE R SCE 520 ik
TEMAINNES, RIEATSEINE

(14) INITIAL (2% IN)=SAS %K} C1F
IIEIR S E — A B SHAMER R NGRSO A7 IR I, WA e s A< 5
P

(15) INAV=D (2 DATA) &%
INAV=S (g SSCP)
IR TS E % A R EARARIGAI{A o
17 INAV=DATA, Il MDS &5t 5 oA 52l £ i nasr4, ik & A
PRI -
#7 INAV=SSCP, Il MDS &7 Jefili v & 52 il Hods J B v st I B, 400
FREEAZ N FL (Scalar Product), #RJ5KETA AWRUKEEINBCT-3Y, Btk T A bR
(A -

(16) RANDOM &,
RANDOM=seed
AL IS ARARIRWE R BN L. BENLECGR LR TS seed (fRAT5E%) k4%
il o

(17) FORMULA=0 (= OLS) 1k
FORMULA=1 (g USS) &%
FORMULA=2 (2 CSS)
AR Al FE R (RIE A 5 (Badness-of-fit Criterion). A0 1 45 2 4%
T Kruskal 5 Wish T 1978 A 1, 2. # FIT=LOG, NJikikIifH
NI fE & FORMULA=2; {EARTHEEL T, WIR{E#H N FORMULA=1.
1 FORMULA=0 I}, MDS &7 LARIERBIA R G s 5 E& s & . [l
TR R AR foe /MR 22 VI VA T Sk 1Y, AN IS & B S TR 2= Y 7 1V 7
Mo TR, FORMULA=0 Ar[5 LEVEL=ORDINAL tH.
 FORMULA=1 i}, NEAHEMMESESHH 2 USS (Uncorrected sum of
squares, JREPARE TS50 IE I 707 F) IRFRAELL o

1=

1=
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¥ FORMULA=1 Li%Iji FIT=DISTANCE L\X LEVEL=CRDINAL B:HIK, A
WA E 0 Kruskal [f) Stress 1 AR 584, 24 FORMULA=1 L%
FIT=SQUARED L)% LEVEL=ORDINAL BtHIR, AEAEERI 2 Young 1)
S-Stress 1 AR FEAAME. —KINE, DEEEREMAYTVI-R? , fEIE, R= R
PR HAE S A5V B 2 M AR O R TR L FORMULA=L e AT
I FIT=LOG B¢

) FORMULA=2 I, Ai&E& KM E %%y 2 CSS (Corrected sum of
squares, JRNRIZ ISP IE L 17 5 A) ARiEfL . % FORMULA=2 53T
FIT=DISTANCE L.}z LEVEL=ORDINAL BtHI, AEEERAZLS Kruskal (1
Stress 2 A X EAME. 24 FORMULA=2 5% I FIT=SQUARED UL }%
LEVEL=ORDINAL HtH I, AiEHEEM ALY Young 1¥) S-Stress 2 A 584
%, —fifis, FORMULA=2 & X FIARE S M T1-R?, R, R= Ji
PR SR S 2 M AR R, I EH L T BN B IE
FORMULA=2 [1)5E X 5id Tt (Unfolding) 1504,

(18) MINCRIT (2 CRITMIN)=n

XANIEIR I ANE A WS IRR e . AANE A /N T EEE T n I, JRIME T
(Flfefst i, WBUESET 10 (1 -6 K7,

(19) MAXITER=n

FOEMEAME T WBHESE T 100 K.

(20) NEGATIVE

i e I VLR AR R R S B Ek e 4R B0 S, bk I ) S gk I
LEVEL=RATIO, INTERVAL, & LOGINTERVAL FtHi.

(21) NOPHIST (&% NOP)

AT I R LB K

(22) NONORM

S HU AL T SR

(23) PDATA

FORFEARE LATENH A DA P

(24) PFINAL

FORFEARE LATENH S HAh v 1 24{H

(25) PFIT

FORLEMRER FETHAE G EEE A R {H.

(26) PINIT

FORMEARE EEV I S HI M .

(27) PITER

FORAEARE LBV AR DG THRL R 3 I S Bl v

(28) PININ

TERTEIRR LAV B INITIAL=SAS ZERISCHHR S S H 0 -
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(29) PINAVDATA
FORZEIRE LEVH A INAV=DATA S H ISR LA K B K B (0 In A7
(30) PTRANS
BORAEAR K EENH e R B S B THE . #F LEVEL=ORDINAL, W|itbikdit
(31) PCONFIG
BORAERE EEIHRS R BRSO AR
(32) PCOEF
BORAEHRE T B H 1 5 TR I AUE
(33) OUT= i th ekl
FiE—A SAS Hth vtk SCrF, W MDS BRI SEITA A4S VHE DL ANE A
FERME . AR Y13 HESR AR B S H0h R Lefh o I, OUT= Bkl S i A
FEAFIX LA VAT
(34) OUTFIT= firth %2k} ST 14
FhoE —/~ SAS i th RSO, S a0 AL DL R R AR 1 A
(Goodness-of-fit) M ANE A FEMIE
(35) OUTRES= firt wtk} S04
FrE—A> SAS HuBTRlI SO, N SRR, A MDS BIALGH A4l
THE X W 2 A 1 22 55
(36) OCEF
BESR%  EE R INAUE NN OUT= Bt RS E i .
(37) OCONFIG
BRAEHE Sy b s AR (EAN N OUT= Hirth RSO .
(38) OCRIT
BRHAE S EEN OUT= St R SC A .
£E4 #2 VAR TEZRE,;

XKIEFR A H IO TR A TR SO Nt AR 20k, — i 5, JLEUEAR
A PANSHTEFE T . T MDS B AR D 400E — AN IE R, DR X AR
LRI BE IR

AP B DL 2R 1) I 5 R S SR N RSO, W) VAR $RA FUE AR
AR EAT
£4 #3 INVAR TTERHFRE,

XIEFE A FELE INITIAL=SAS BRI A XS HAVIME M A R AT 1EN R IiE
%, BB ERERRAE -, BB RARE S, DU Esit
84, WAERLFESILL DIM1, DIM2, ..., DIMn %75 e, n=fEl .
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£4 #4 |ID (g OBJECT = OBJ) T EZFR;

XIEFRA eI DATA= Hr A BERISCHE N — AN, AR FH R b B i i 1 W 4% 4
A, WEs 37.2 TioRTuBl b AR B CITYNAME. &AM Te4, A (5
VAR 184 JLE AR ) A RKt F 8 oA AR RO RS
£4 #5 WEIGHT TTELZFRE;

IXIEFRA BAESE AU BB A FR . BRI/ NS VAR $84FT e 0 Ar &
MNEGE M, HAMILIRS, WA INBUEN A% . 1 BHEPI P 54— 2. I
A5 B TR FH R S I B RR B 2 TR AR TS () S U o A7 FE 2, BT A InBUE R A 1 %%

5% #6 BY TEZFRE:

MDS F&/ 75 bR 4 T 51 28 (148 FEH TR SCPEAr BOLAS /MR BRSO, SRS —
AN EERISCA 23 AT 23T . i ik P AR A, BORL SO IBAE L F . BY
A B RELAE /N BRI F RS, IXANP IR n[#E PROC SORT SKikpk. #i&, Wkl
frf4e4tH PROC DATASETS A3, KAl S BEInfERE— A sAss . ik, e
AT XA AR SRS BY 484

A RIX AL EE VRGN, WS 5% C.9 Y.

374 o il

Pl—  EENWA R FEENIZ RTRES

X1 B AR 2 A 5 1] B 28 22 I R 2 A e vk BRI T SR i) — A Bk} . 3X 4
PRI BRI U ¢ T RR LA e ) Z A TEARDR? IR EERE ) (1 Ja A A A
IREST M BE? #5747, B S ARLE? ]

SR SRR DR L9242 (Memory BR V1), 34k (Music B8 V2), Rl
A& 77(Science =Y V3), ZAK (Arts B V4), SFHES (Leadership BY V5), SKifig
(Reading =X V6), HiiKfES (Computers ¢ V7), %7 (Comprehension I V8), il
(Vocabulary B¢ V9), h#l (Motivation Bt V10), fi#tvk ] Bi4<45 (Problem Solving E{ V11),
HUMiAE ) (Mechanical Ability 5% V12), #5737 (Independence =k V13), MEFEfE
71 (Reasoning 8¢ V14), iX-PY4MfEJ 28500 H Guskin, Peng, Majd-Jabbari (1988) [/
FEH fRIL R

EXRRX DU ATE A B, W 26 4 FEA SR ERE 2 A R 2 AR LA oy
K77 2R PR RE ) 1 H BEATIAZE, ARG HAEH MDS FEF g

NIRRT e 26 A2 RF H IS 45 AR PE B A, XA D IREE ARRAY K
DO..END 484 K5EH. # TR PRINT &\ b s B F 4T B H ok DL 56 20 & 15 1
ffi. MDS 5 PLOT FE/FMEES 55 37.2 THI/RIGHIRE 3200, ME— AR @ A
(I fiA e — A1) E A (IR . TLA, PLOT [MFRAZERGHINAEIE | — &% — 55
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K, 25— S = NP . SRR RDE LB * S30R, i HLIETE M
(BN RS E
G

OPTI ONS LS=80 PS=60;
TITLE ' MDS anal ysis of 14 abilities';
DATA GROUP ( TYPE=DI STANCE) ;
| NPUT (V1-V14)(3.0) @3 ABILITY $ 25.;
LABEL V1=' MEMORY'
V2="MJSI C
V3=" SCl ENCE'
V4=" ART"'
V5=" LEADERSHI P'
V6=" READI NG
V7="COMPUTER
V8=" COVPREHENSI ON
V9=" VOCABULARY"
V10=" MOTI VATI ON
V11=' PROBLEM SOLVI NG
V12=" MECHANI CAL ABI LI TY'
V13=" | NDEPENDENCE'
V14=" REASONI NG ;
ARRAY V{ 14} V1-V14;

DO I =1 TO 14;
V{I1}= 26.0-V{1}; END, DROP I;

CARDS;

26 NEMORY

4 26 MUSI C

13 1 26 SCl ENCE

225 126 ART

2 01 026 LEADERSH P

17 5 7 4 1 26 READI NG

13 217 1 2 5 26 COVPUTER

15 311 3 2 21 10 26 COVPREHENSI ON

16 4 6 3 4 21 5 20 26 VOCABULARY

6 9 1 915 3 5 4 4 26 MOT| VATI ON

12 017 0 5 521 12 5 10 26 PROBLEM SOLVI NG

6 510 6 0 114 3 2 5 11 26 MECHANI CAL ABI LI TY
411 21015 4 3 5 514 5 3 26 | NDEPENDENCE

13 120 1 5 82014 8 7 23 13 8 26 REASONI NG

PROC PRI NT;
PROC MDS LEVEL=ORDI NAL DI MENS=3 QUT=QUT,
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I D ABI LITY;

RUN

PROC PLOT DATA=OUT VTOH=1.7
PLOT (DIM2 DIMB) *DIML =" *' $ ABI LI TY/ BOX HAXI S=BY . 5 VAXI S=BY . 5;
VWHERE _TYPE =' CONFI G ;

TITLE2 ' Pl ot of Configuration';

RUN

3
SHRAy LA E PRINT FEFM4H, HETE TR INPUT DR s 15
Pt IR, By MDS TS B, SR AR T B, R AN B A
/N (0.050849).

B4 PLOT FEfers2k, 2 MDS I B, BT X = A TR
WAERE ST, FRATAT AR & 1) 2 b Bt 1) fi

S

fi Ji
1 2 3
IR fes Bl
I R
pS i E¥S
A Rl Bl i

HOXANHMIRE R, SB—mEARZAR / BRI Er, 5 m BEARES /
BRAERETI M B, R = BENIEA NI/ AEASHE T (K50 Y

/=371 HENNWARMFERNNE KTRESH

GE— 8
MDS analysis of 14 abilities
OBS V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 ABILITY

ro . . . ... . . . .. MEMORY

2220 . . . . . L. . . . .. Music

31325 0 . . . . . . . . . .. SCIENCE

424 125 0 . . . . . . . . . . ART
524262526 0 . . . . . . . .. LEADERSHIP

6 921192225 0 . . . . . . .. READING

71324 9252421 0 . . . . . .. COMPUTER
81123152324 516 0 . . . . .. COMPREHENSION
91022202322 521 6 0 . . . .. VOCABULARY
10 20 17 25 17 11 23 21 22 22 0 . . .. MOTIVATION
11 14 26 9262121 51421 16 0 . .. PROBLEM SOLVING
12 20 21 16 20 26 25 12 23 24 21 15 O . . MECHANICAL ABILITY
13 22 1524 16 11 22 23 21 21 12 21 23 0 . INDEPENDENCE
141325 6252118 61218 19 3 13 18 0 REASONING

(@t

Multidimensional Scaling: Data=WORK. GROUP
Shape=TRTANGLE Cond=MATRIX Level=ORDINAL Coef=IDENTITY Dim=3 Formula=1 Fit=1
Mconverge=0. 01 Gconverge=0.01 Maxiter=100 Over=2 Ridge=0.0001
Convergence Measures

Badness-of-Fit Change in




66 By RN
ITteration Type Criterion Criterion Monotone Gradient
0 Initial 0. 088303 . . .
1 Monotone 0.071722 0. 016581 0. 050706 0. 555613
2 Gau—New 0. 058699 0.013023 . .
3 Monotone 0. 055782 0. 002917 0.018117 0. 269793
4 Gau—New 0. 055379 0. 000403 . .
5 Monotone 0. 052497 0. 002882 0. 016840 0. 205336
6 Gau—New 0.052451  0.000046057 . .
7 Monotone 0. 051530 0. 000920 0. 009861 0. 158977
8 Gau—New 0. 050857 0. 000673 0.016571
9 Gau—New 0.050849  0.000008156 0. 003663
Convergence criteria are satisfied
CH =391
Plot of Configuration
Plot of DIM2#DIMI$ABILITY. Symbol used is "% .
| \
\ \
2.0 + +
| \
| \
| \
\ READING * * VOCABULARY |
1.5 + +
| \
|
|
\
1.0 + * COMPREHENSTON +
\ * MEMORY
D |
i |
n |
e 0.5+ * MUSIC +
n | |
s | * ART
i |
o | INDEPENDENCE
n 0.0+ +
|
2 |
|
|
-0.5 + 4
| * SCIENCE * LEADERSHIP
\ * REASONING
|
| COMPUTER * * PROBLEM SOLVING * MOTIVATION
-1.0 + +
|
|
|
| * MECHANICAL ABILITY
-1.5 + +
\
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 2.0

Dimension 1
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Plot of Configuration

Plot of DIM3%DIM1$ABILITY. Symbol used is "% .

|
|
1.5 + n
|
\ * MECHANICAL ABILITY  MUSIC * % ART
\
|
1.0 + .
|
|
|
|
0.5 + +
| % COMPUTER
D \ % MEMORY
i | * SCIENCE * READING
m |
e 0.0+ +
n |
s |
i | * REASONING
o | PROBLEM SOLVING
n-0.5 + COMPREHENSION * % VOCABULARY +
|
3 | * MOTIVATION
| INDEPENDENCE
|
-1.0 + +
|
\
|
|
-1.5 + +
\ |
| % LEADERSHIP
|
| ‘
-2.0 + +
|

2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

Dimension 1

375 W = FH

W iER AR R AL IR

MDS  F2 7 5% 08 H B A i RO AR AU BSAH S5k R B A R B AL A B . [ B,
TIFIMBUELL 0 Ff5o INITIAL=SAS RSO n] & stm s, ARmLEH AT K% .
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WA OUT= #tH SRR S RO — 2515t IR

BTG P 2R IR S AL L MDS B s Sl VB DA AN E A B . BTt
BISCHERT S A AR N

(1) BY 54 Az s AR

(2) _DIMENS_ Az, HAHSETH& RS M.

(3) DIM1, DIM2, ..., DIMn %578 H; 7Ek, n= #% R B

(4) _TYPE_ A, HAGWIFATA
CONTIG=R 244 Bl R HOR] 7EA% J)_E AR AR
DIAGCOF=n] B [P INAUE N 540, LI COEF=DIAGONAL ‘7
INTERCEPT=# i 2045 VI
SLOPE=R}HEZH Il THH
POWER=F54(Z £ 1Al I
CRITERION=ANE & & 4

(5) _LABEL_ Z&Ht, 50 ID 54 4 M UUNAR A PR, HIRSR AL AA SR Hn] o
), AR PES TEsEAE, DLAs () £ox.

(6) _NAME_, 2&—A3rpdis, HKEARE )\ AR, AR (S0
W) AR R AR, ), XA R ES TR, DA () R
7No

WETT OUTFIT= 46yt B3R ST R ROt — S5 15t R

ST I T 7 A TR R SCA i AR — 8 B A7 o AR e 1) 5 R AN IE A T IR R
Fo RS TS R T A AR R

(1) BY 54 A s AR

(2) _DIMENS_ Az, HAESE T4 5 I m)

(3) N, ARH I

(4) WEIGHT, %73 B 5 A7 iR I AUE -

(5) CRITER, ANEAEMIHE.

(6) _LABEL_ g, % ID 544 & Ar s 44 FK,  HIRIR UM 8844 sl 1]
(*4 CONDITION=ROW). 0], XA P(ESE TewmEdE, Uas () #ox.
(7) _NAME_, s&—/3rpes, HKEA#E )\ A7k, 24 CONDITION=ROW i,
XA R AR MR (BORER) 12 RREUA R I E AR ), XA

EMES TEWEEE, LS () #on,

(8) DISCORR, #i LEVEL=ORDINAL, WAz & {2 4 4 5 M A s 5% s B
PR 2 (R IAH < R 8. 75, DISLORR XM A K 5% 5 B s 2 IHE 2
] (R AH G FREL

(9) FITCORR, 244t i (¥ J 35 5 b6 Jay b 480 I 2 3 5 22 AT PR AR DG SR 30
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WETT OUTRES= 461t B34 ST 4 B9t — 2715t AR

WG B TR T 7= 2 1R 0 RL S AT RO ) J5UE, AR MDS RS (0 A5 VR A
R ZEAESE N T SRR SO P & P AR W F -

(1) BY {82 AR AT

(2) _DIMENS_ 7Azte, HAHSE T4 RIS L.

(3) _ROW_ ZA¢h, HAHSEIM RSN AT XA FH ID 5845 &
8 INPUT #5448 LM HUE AR S 1K

(4) _COL_ Zpf, HAAREBIEHIMEEATMA T XNATFH ID 54557 C R &S
8 INPUT #5448 LI HUE AR R 1K

(5) DATA, JaicHfa B v ity o s 0 £

(6) TRANDATA, 4 LEVEL=ORDINAL M}, JGUH¥ds i tE 8 80dlE (Optimally
Transformed datum).

(7) DISTANCE, ##5 MDS 7L S H 1y i o 1] (149 8 5

(8) TRANDIST, ¥4 LEVEL#ORDINAL 5 ABSOLUTE K}, ik (7) FEEfrftE:
1 2548 (Optimally Transformed Distance) .

(9) FITDATA, HR#EEI FIT= 5E, F Bk (6) M A f 0 4 s i 2 .

(10) FITDIST, ML FIT= M5E, ¥ Bk (7) BOFAEE BRI 5 i &

(11) RESIDUAL, %%7, 5T FITDATA &% FITDIST,

(12) WEIGHT, #5085 (0 NBUE , Bt WEIGHT 54 AT st 2 A & F 1M -

WS HEIHEEML (Normalization)

162 ROt R i f b, S8 HEFAE MDS SRS E—fig, PRtkn £
5 A IERAFE e T A BOE A IE AR/ #7522, MDS F&/37rl v Hiok (2 50l
R IE R4 o IERAG I & SR s S 4 — 1) FE B % SARARI I 0, T H s
A TR P 5 ) A5 5 A N 1) R /N B B

47 COEF=IDENTITY, &m0 5 577 mAH R, 1 HARRE 280 1E R4k 2
i, HITTHRE TR T 1. R4 LEVEL=ABSOLUTE I}, ABKREALhZantits, i,
HI WP RA—EST 1.

47 COEF=DIAGONAL, H&g— [ BEor B2l IE Rk, A4S0 — 1m0 AR AR B 2 F
BIHIR4%T 1. % LEVEL=ABSOLUTE iff H. CONDITION=UN, /% & ¥4l iF M
th)E, HAEE AT 1. 47 LEVEL*=ABSOLUTE ifij . CONDITION=#UN, NijAkFR %
B UG 52 AR FE N Ay, Sl IEL A PR TR 1.

47 LEVEL=ORDINAL, WIEMALSFESIREMERG CHIE. /2%, 8RRz,

WL INITIAL=SAS &} 3z uyi#—4i5% R

LRI A2 () SAS ERISCS S8 W, A S aridn OuT= %t ¥Rl 3¢
oM. — s, g HEKET—X MDS Fri4s R (RRIEfF4E OUT= %t
RESCH ) 2M1E F—X INITIAL= %k,



70 By 2RI
INITIAL= BERLSCPEIT s AR o i AR i, A% 72 DIML,
Ii] J3Z 1) 2R B B 1 iR AL S AN INITIAL= BRI

INVAR JETRHT A€ AR AR o XA A AR ARTRAS ) b r AR B —

DIM2,

E
RN 55 5
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