BT=0 HFoth

2025.4.21
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T acl: R AR R S AR - A Rl Y

BEALIA) EEX g I E AR y = VT x 2T AR
Xx=Vy =viy; + -+ V),
Hird =22,2.221,=0, var(y;) = 4
Q x = Vy BRIEREFR:
XRARNNIER H vy, .., v, WA G, RECAERT Y, o) Ve
Q x = Vy 2EMER.
XH—HAHKH 7. v, Y1, o, Yp E G

PCATRE L& IEAZRETFHIRIMIN, &3t e = Vigy1Vmer + -+ VpYp-
H T i&irx:
X=vVy; + -+ Vpymten =Vaymten,
:/H\:EF'Vm - (V1; ---;Vm); Ym = (ylr '"rym)T

X~ VY + -+ VY,

HEckart-Young-Mirsky € 2, X EmfEiEin (Z0EHD




X=V,¥m + €n
Q xr T PUWI, E vy MxHERE 21 R B
Q PCALL/D ST Al /18 A% B ff Ff ] A% B A AH DR 1

BPCARIRX = Vv, + e, — Ak, TATHE W F A A,
WFR AL PCARR T .

AR x 1BEALIA Ex ] PO, B Em < p A
IR (RONBET) , 15

x=Lf+¢g €lf
Hrefx HETARRMRERIES 5, FRONRZE//MERE T

ER, KRS DRI () , HEPS
?ﬁﬂﬁ%xﬂ?ﬂﬂﬁ@ CGRABEEE)  BATRAERREMITHER 1
I



LI 6 AL bR 2 B AL 1T A2 77 £ 5 PCAZR U By Karhunen-Loéve B FF: £ —
N FEVLE s (R AE) PR AL ER WS By LA &,
WA ZBE %,

—————————————————————————————————————————————————————————————————————————————————————————————————————————

EMercer%ﬁ(‘v*aﬁﬁﬁ@) RV TCIELE R BK (s, t) 72 MR IE 22 1
I SR AT

THE = [ K6IFGs)ds
AEFE RS, = ORISR M, () A
I Tv,(t) = jK(s, tvi(s)ds = 4,v, (t), k = 1,2, ..

WAy v (O RERHAITS = [ K(s,)f (5)ds HORFAER RSB
L ITFHER R

________________________________________________________________________________________________________



. Karhunen-Loéve & 3.

xt = x(t)&F A AMFEYEFE, teR, E(x.) = 0,k 7?5’5
 BREK (s, t) = cov(xs, x¢ )Fe IEEREL AR .
K(s,t) = X1 Axvr (v (1),
HA RS, (0), k= 1,2, . REWER T = [ K(s,")f(s)ds HI4E
AERREL, *HFLEQ@%JK?UI & X ERIT Nx (O)FETT Alvg () LRI |
SCAARR : |
I Vi = | xevp(t)dt

Xt = Z Vi Vi (t)
k=1

HAEyk) = 0,var(yy) = Ak, cov(yg, ¥;) = 0o

__________________________________________________________________________________________________________
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B2 W EHEA

SAMSARANRZINIBLIRATERRT, E5ER 7 — 1 HE/
=/ZE? SRRNEETWN, WREFEE,; EARWN, N

ERRERE (RRE. BAFEE) .

a2 SRR AT LIS AR NRY 3T S ek T E Az,

"BUMRERR" ERHERBRERE,

BRSO RE TS BRARRY: I b RS B R 0 DI R R BT )
SRR ETTIR BRI, — S K B A, AR T IR
RHRER Y RGCRA, IREIRBER TR A R, R T
A S SRR T N WOR R B EG, RT DA SE SRR R R G AL |
R ACAT N, T e G AT AR S R B AL |
i FR N AT R RS B L EAE S, TR R T ISR RN
BPEEREI AN MU IRARGE BRI T, 7 19354, W
BRI, BRI EPRIEE (DUERTE AMS) REXEA
QS TR o T k- Tit] Sl AATIIDN I I L Zin A
LGP S LR R . TEAR IS, SRR E BT |
ISNE, BB URAZERIZ 2 JE X B S R, SIES. — e |
R AT B 5 SL A BANARAT, AR EPRAEIE R H AR

____________________________________________________________________________________________________________



A AR B/ A WA & . manifest variable, response
WA B Ra AR B /R - latent variable, hidden variable, factor.
AR A AR EORT L R R4y

Latent variables Manifest variables
Continuous Categorical
Continuous Factor analysis ltem response theory
Categorical Latent profile analysis Latent class analysis
AL AR A

Q HEOENEFH R F o0 @i H (item) R 45 5 (response) HE
Bree /o A SRR AR s (latent trait), AHIARAL 7 VAR N IR+ #
(factor analysis). Item response theory. latent trait analysis.

O HARIE = A topic model: M SCASE 5 w32 8 R A Y

O Hidden Markov Model (HMM): el i 5 [ R fi i 22 A &, 7B
T, s, (BB, BRI EERN A

Q 557 € v AFama-French = [A78AY . $ B840 & Al  BA b i 37 X
(6 TTAE AU S I I T A B R A = AN AE R 2 R L R R

Q ZRtr. WaEA, FRKIEN: AAE SR G B 8
HEWTVE AL AL &



#11(a) Probit model
fEo-1m Ny BUE S B AR ExA 8, W N Z [H KRR
Probit B AU s AFE — ML R & z iy BRI N0k 2 1:

|1, z>0
Y=o, z<o0
Bz 5 HZEXFEESEHERTC A

z|x~N(a +b'x, 1),

Il
E(y|x) = P(y = 1|x) = P(z > 0|]x) = ®(a + b'x).

IZE IR e Ny ok T B AR Ex AR RIH R R

55 Pobit BRI ZRALL,  AEAME B 1R 25 538 B A AR A 2 logistic [m] A AR Y -

exp(a + b'x)
EG) =Pl =1 = 1+ exp(a+b'x)

TEO-1E 43 #rH,  logistic[RlIH N H B AT 72, {Hprobit5 2 2101,




%11(b) Poisson over-dispersion model

A ML TS Y, ) Yo, IR R IBR 0 AT Pois(A) . (BN
RIFATT ZImis K TFEAIE (over—dispersion) , B IATHIA R
AEH, XA RES R 9TE A B IIAE 52 5 L0 R 25 RE 1 AR S B2 IR 1T AN
e AL

y; | x;~Pois (A1x;)

o P UYL 2], DU (el U= fm) . YA [l Y A R s

y; | x;~Pois (exp(a + b"x;))

A 2 E(y; 1x;) = exp(a + b'x;)
RLIR BRI 2L
n /1yl
L(a,b) = e~



Ey: | x;~Pois (Ax;)H [lx;~G (x) VBB &, NHB 2 SHamSE
WY, RIS B AT,

Q #HEkx;~Gamma(a, a), Wy R ZI55 40, %5045 H
F-#8L & over-dispersion it £ E s

Q FitEEdEover-dispersion, HON £ (Faubi) , AT
B Iy, =0F MR gE: —M Al BEZy;~Pois (1), H
20N A —Fh ] BE 2 y;~Pois (0), RBly; = 0. 114k
s HIX P APoi1 ssonZ Iz ¥ & 1 Ak (Poisson mixture) , #&AF
EERNIX PR EE . Ekx;~B (1, p), Wy, 1134 Bx oA N2
RKYELFA 93 ATi (Zero-inflated Poisson):

P(y; = k) = P(y; = klx; = Dp + qP(y; = k|x; = 0) W{H
)lk _ s
=pige "+ ql=o) - M

S YR
mMNMARIEG: P(y; = k) = i=1DiT e Ai,p=0,Yp =1

10



EF oI ARRE/RFERES N REZAIERKE.

083 1
0.78 0.67

2. 27T )L 31 JiR FEClassics, French, English# i ik Gix,, x5, ( 1 083 078
R =

x3 AR RBURE 04, Spearman (1904)i\ N [E—4 A317]
VR K G i B AH o 02 IR — AN FE BE 1 IR fF s i /R H -

Y =hte fr AR
X, = Lf +& g TR TR ES,
X3 =Lf +¢& £1,82, &ML E(f) = 0,var(f) =1

ESERRVIE
2 e T ZFERER, SR
28y, L, YA SR FETT 7

Y; = var(g;)

AT (BEIf )R = Xy, xp, X,

0.67

1

11

7ot

)



x1 = llf + 81
X, =Lf + & &~(0,¢;), f~(0,1)
x3 = lf +&
PRl AR 2R SR 7 ZE N 5 22
@ var(x;) = var(l;f + &) = I + ¥,
cov(x;,x;) = cov(Lif + &, Lif +&) =1 |

X1 15+, I, l1l5
A B N B 7 ZHE R var <Xz> = LL, B4y, s
X3 l1l5 L3 1543

1 0.83 0.78
SRR R=(1083 1 0.67
0.78 0.67 1

éﬁ%‘*ﬁﬁ: llz + l/)i = 1’ l1l2 - 0837 l1l3 — 0787 l2l3 — 067

=1, = 0.98,1, = 0.84,1; = 0.8; 1, = 0.03,1, = 0.29,15 = 0.37

e HARENEOT 3N, TREICHE, BAHLSEAR KA TT i



{Fl15&Spearman HF 7T N IRAH R R BOEFEHT—F 00

Spearman's correlation matrix for six measures of school
performance. The bottom row shows the g loadings

Classics

Classics —

French
English
Math
Pitch
Music
g-loading

.83
.78
.70
.66
.63
.958

French English Math Pitch Music

.67 -

.67 .64 —

.65 .54 45 -

.57 51 51 40 -
.882 .803 750  .673 .646

Pitch: pitch discrimination

g-loading: Ay, 25 1R SEER T HIH R R E



Ko

I EE I

Charles
Edward
Spearman

EFoir: LIEREFRRSNTENEXIE, ERFOHIE,
BREIREEARTF (FRTHEABMEENETFEE)

Q K747 (FA: factor analysis)f= 2 & PCA/SVDH — Fi HE A
RIRIE, WRONMEZRPCARLAY ,

Q o irieiE T 20t 209 Pearson fllSpearman Lo B 27
HEH WA, 1 5Fisher ) 7 2 1l 0 B A 8.

Charles Edward Spearman, FRS (1863 — 1945) , <[& sS40 H
2%, g-factor, Spearman’s rho e il f: H 44 1 7Rk . Spearman
FERIE 72 2 J3 AN E0AR (intelligence test/cognitive test) i 2 H
KIMEMARPNE (HAES . 8. 2E, 555 5
PRl 08, — AN s & P e g ) @ R (g-
factor, General intelligence factor) , % #huh &5 BAARLH
R R T (s-factor, specific factor) , LK B T B
(ANIDEF 77 - 1Q  CIntelligence quotient) J&g-factor
IR bR (S H34{E100, std 15) .

His statistical work was not appreciated by his University College

colleague K. Pearson and there was a long feud between them. (wiki)

14



Louis Leon
Thurstone

Louis Leon Thurstone (1887-1955)3% [&.Co P 22 5%, H I T Tk (45
PMA. law of comparative judgement. Thurstone scale (7% HI%E:
1) 2. Thurstone X JEFI=EE T SpearmanfI Bl F ¥ 77k, ANFET
Spearmanftjg-factor® 781 35K, A NFEAH LR BRSO
S S18E /1T (PMA: primary mental abilities), HAd~7 R 7#) 3=
gREZ M T 244 1QIAWAIS (Wechsler Adult Intelligence Scale )
Stanford-Binet 1Q test.

verbal comprehension, word fluency, number facility, spatial
visualization, associative memory, perceptual speed, and reasoning.

22 . Thurstone’s Multiple Factor Theory (P.M.A.) Explained
https://studiousguy.com/thurstones-multiple-factor-theory/

Thurstone’x B | “law of comparative judgement” , B[l gloxt b2
M7 CEEan R AW AR s D, AR5 T

H & N #i8 (item response theory, IRT)H 747 B logistica] ) 74
Rasch model% UJAH5¢, AR & Thurstonefiz 1% 1 1IEZY, MY T
probitf& i,

15



IEAZ A A

ERET ERBENLIF EX  E(X) =p,var(x) =%, m< p, IER PR
Rt R 2 A A

Xpt =M + Lpmfna + 854
Common factors e AFLRHFf =(f,,..., f )": f 508 A (BHFR AN IESLET)
E(f)=0, var(f)=1_
loadings e #RMATAMEL : px mi e
Specific factors o KEERIR Te= (g, c,) 0 BE
uniqueness E(e)=0, var(e)=" =diag(y,,...v,)
o c5fJhAT,

. AR R T x, = L f+g,i=1...,n

px1 PXM myq px1

T e A PEX T A AR T R A A: X =FL' +E

16



)i Z 4

iy L AR BB X, E(X) = p, var(x) = Z, i 2 1532 - Y
Xpa = Wpa + Loinfma €0, M<P,

M =LL" +¥, L =cov(x,f).

BB

D var(x) = var(n+ Lf +¢) = var(Lf)+var(e) = Lvar(f)L' +¥ = LL' +¥
(2) cov(x,f)=cov(u+ Lf +¢,f)=cov(Lf,f)+cov(e,f)=Lcov(f,f)=L

Za AU, BB =p+ Lf+e28 5T

) SEHEMBLSM. s=LL"+y, HAdLERk, ¥,

(2) #ifar LA IR A x 5 AR R - Fi b o 22,

(3) s ArAELIT, L=(,)RMHKREGEN:, | NEES
PRl I AH 20 R 2K

17



)i 4551

X=p+Lf+s¢ = x=p+Lf+g L=(L,..L,)" =)
U U
Y=LL"+¥ = o,=LL+Y
T 2 2
o, =LL+ Y = Li+.+I + W,
—— — —— \ ~ / ——
var(x;) var(L;f)  var(g) hf,é%‘f%?‘i% KA T AN T 2

Ly %= AT LI SE AT LISE 5 A

RS he = LT, =12 +...+I2
PR R 3E1T7 2 (communality), hAEE T FFE A& 3 B 1 Re iR i 251
WEN T 2. w, =0y, — WRRARER 7 22 1 AP J7 2 (specific variance),
IR T 772 o, = var(x, )T A FE B 1 Br AN BEAERE #8476

18



CIEERAPAS
ESiER iy

o h2/o, : A A SEIR T A ARRE var(x, ) E 1

o WHITTEMITENM: tr(Z) =tr(L'L)+tr(¥) =h +...+ hZ +tr(¥),

IR R IR T (K77 22 DTk (TN P el 1.6 07 Z2 K L 431 -
tr(L'L)  hy+..+h
tr() Oy +..to, '

Fi— i, FABE R LIt A AR IR T BT ZE TR .
WWLHES: L= (Lyy Ly ) ST ZE BT EIRIE N

tr(Z) =l Ly P +.4 | Ly II? +tr(¥) 2SS, +..+SS, +tr(¥)
HHSS, =Ly, [P=17 +...+1% = LESHI AP J5 A0,
5§ I +...+ly

FITHEF X LT EZR TR — =
tr(X) tr(X)

’ J:]. ..... m.

RAB1%RIRENN99%HISE ] -l

19



(V&

AR Ill IlJ I1m

& z

b=l y by || =l 1 GRIAZRIIEET 2)
5 : : = FTA DA R R A8 R ) 77 %
|2 I

SS; =1 +..+ 15 (GBI T8 77 )
= BT I REAERE () S T 2

o FiINREF A AL FHTREMRE T Z I LLH: hllo,
o AN T IHIXS BT Z TRk LS SS, /tr(Z)

SS, +..+8S, h +..+h;

o A AL B W T ZEDTRE
tr(2) tr(X)

20



A FHEESEAL TR ERE I

Eckart - Young - Mirsky € B : B B 1% 43 ik «
Z=VAV' =v V4 +..+V VA
HrpA =diag(A, Ay, A 22 4,20, V = (V. V)V IV =W =1
AFEmAEREAIE T, (15 R %5 Al
min ||Z-A|Z= min tr(Z-A)(EZ-A)’

rank(A)=m rank(A)=m
&R NIAN
5=VAV =AvV, +.+4vVv V'

HPV =(v,,..,v, ), A, =diag(4,....4.).

B IET A AR X =+ L Fog e XU ZE R
S=LL"+¥ , ¥ =var(e)=diag(¥,,....¥,)
TR BLL 522 R &/, Nt/ MeizzFJ7 il
|- LT [E=tr(Z— L") (E - LLT)"




F A

3PS
30

HEckart - Young - Mirsky Theorem, 34
LLT =V, AV, " = (v, A% v, A2 )

I 1R 2P 7 AR /N, #5327 (principal factor) L=V, AY2,

FRATAT ARE— B TR E R TF: AR = Lf +¢
= f=(C0)*"x= A2y, XSEscaled )55
(FERRAY T AR BT B, TR 5 22 B SR N AL
T By =V X1 AR Hx = VY KX IE R R TT

X=VYy =V +..4+V Y, =V +o Vo Yo + (Vi Yo+ VoY)
SV, Y+ = VA (ALY,) +e,
=Lf+e,
PR S EC R M 2 A R R i, D =V AY2, f = Ay
X PP Rl 1 Y ) L ST FE X = Al 73 1E A8 R HE B AT m IR 5E

22



R FHEBSE T2 RRRTTE

EAH s X SEIAEARX, ..., X 355 48 PRl F- A5 7
ey X, =p+Lf +g, fHlegsr
Bt e AR AR M IEZS 0 ARRIE, ~ N, (0, 1,),8 ~ N (0, ).

ESEFERBE T, x5 ~N @), T=LL"+¥,i=1..n.

n

Lw, L¥)=]] (Zﬂ)pé Bl exp(—%(xi —p) 27X, —u)],

i=1

BATE S p At a = X, L, PrlE ok
1(Q) =log | Q| -tr(QS)
/2, Ho S=> (x,—-p)(x,-m)' /n, Q=3 =(LL"+¥)"

PRI, AR ORACARIE S T B /N Ak 1]
r[lgpn(log |LLT +% | +tr(S(LL" + %))

23



BRALELE min(log] LT+ | +tr(S(LL + %)) Jo i AR — 32 A

L2 Anfd, WIS EM IEAZ 5 R, LU = LH(LH)", #MLHE &
e, N1 eME—, HEInZR.
L' L = XHAEEE,

MRS RSR T 9L, &, AT ZREL + PR
TS, MBAWNHE TSRO RiF. B i&H, TR
LR g g it EWilksgt it &) & 1 ISR, Rk

H: =Ll +%,

HplEHOK, 6 W00 5 15T Z WLEE1011P2, Wilks e

W\

DRSOMEN 5. W =—nlog(A) Wilks' A" =[S |/|LLT +|
p-value=P(y; >W), df :E[(p—m)z— p—m].

—————————————————————————————————————————————————————————————————————————————————————————————————————————

Hh v, =p(p+D)/2,v, = pm+ p-m(m-1)/2,
L A Hpm, w0 Ep, L0 LT LN A AR RE AN om (m — 1)/2

24



B2 CGRAB9.3) . —THTH 2t WF FCREALth U T-VH B8 — B &
(K] STIEAREEAT VRO 4T 20 (1-7), $RERAN

Taste( X ok, B &t & Bk, &%) , R G TasteBiF1EY “Z4F7 !
Good buy (-4 & 3£),

Flavor(# , fih &S 28 AN i 45 40E),

Suitable for snack(i& & /N7 |

Provides lots of energy(# &)

Energy

Taste Goodbuy Flavor Snack Energy . . §
Taste 1 0.02 096 042 0.01
Goodbuy| 0.02 1 013 071 085 .. ®

M REFEPFER = Flavor | 0.96 0.13 1 050 011

04
02

l . . . U
0

Snack | 0.42 071 050 1 079 ... .
Energy | 0.01 085 011 0.79 1 ...

25




LARKRAIRE (PR A AR A ), S5 R Anh

Variable Loading Loading Communality | Uniqueness
F1 F2 h? Y, =1—h?

Taste 0 0.985 0.972 0.028

Goodbuy 0.873 0 0.763 0.237

Flavor 0.131 0.971 0.960 0.040

Snack 0.817 0.405 0.832 0.168

Energy 0.973 0 0.948 0.052

SS/variance 2.396 2.078

proportion 0.479 0.416

Cumu prop 0.479 0.895

ESRRESE

F2: ETaste, Flavor FJAH ISR,

F1: 5Goodbuy, Snack, EnergyfH <45 K,

P R T AT R R T 22 189.5%.
A] Bt Taste 7 2 1197.2%, *TGoodbuyfiEReR &k, 76.3%.

((%nﬂi” %

“SCFYE” BT




REFEL: factanal (AR RALLIRIE)
> factanal(covmat=R, factors=2, n.obs=100)

iRkt (I

Uniguenesses:
Taste Goodbuy Flavor Snack Energy
0:028] 0.237 0.040 0.168 0.052

Loadings:
Factorl Factor2

Taste 0 098 _ JLPEJ5#Eh? =02 +0.9857,

»

Goodbuy 0.8%3 0 A 2 - 2 2
Flavor 0131 og71 | PTEAZEy, =0y, —h =1-0.985"=0.028

Snack 0.817 0.405
Energy 0.973 0

Factorl Factor2
SSloadings  2.396  2.078 FyfgSs, =02 +0.873 +...+0.973% = 2.396

Proportion Var 0.479 0.416 . .. -
52 = tr(R) = 5, FIf 5 2 5l 2% = 2.396/5 = 0.479.
Cumulative Var 0.479 0.895 =77 = (R) =5 FIK 2 T =

Test of the hypothesis that 2 factors are sufficient. The chi square statistic is 2.22
on 1 degree of freedom. The p-value is 0.136




2. R (MEIESS , 4R IE:

Variable Loading Loading Communality | Uniqueness
F1 F2 hi Y; =1-—hi

Taste 0.560 0.816 0.980 0.021
Goodbuy 0.777 -0.524 0.879 0.121

Flavor 0.645 0.748 0.976 0.024

Snack 0.939 -0.105 0.893 0.107

Energy 0.798 -0.543 0.932 0.068
SS/variance 2.853 1.806

proportion 0.571 0.361

Cumu prop 0.571 0.932

5 — R TR T £ 1157.1%,
P A7 i B 93.2%.

HpE 7 2024 541 0.98,0.88,...,0.93
PA AR (m = 2) ke T %1 =
77 ZE H188%LA I, #5511k 98%




R A FHF A ERSTRZEL:  princomp

> princomp(covmat=R)

Importance of components:
Comp.l Comp.2 Comp.3 Comp.d4d Comp.5
Standard deviation 1.69 1.34 0.45 0.32 0.18

Loadings:  Feeeteeeeeeieeoooooooooo
Comp.1 Comp.2 Comp.3 Comp.4 Comp.5
[1,] 0.33 -0.61 0.14 0.70

[2,] 0.46 039 0.74 -0.28
[3,] 0.38 -0.56 0.17 012 -0.71
[4,] 0.56 -0.60 -0.57

7 [\‘\
[5] 0.47 040 -022 0.75 7 HAEN0

VEE XTI loading v, A4, {H RS HT4E H i loading R
REAIE ) v 111 3 A v Ao

A Lk loading (1955 — 53k b4, =1.69, BIFSEIAF o047 15—

%I -\ [4, =1.34, EIERIEE T 2047 H it 5251 loading.

%|loading,



R R AR RO A5 04 2 7 IR R UL A AR O R BB LT+ ~ 3

.56
82

36
I8
65

[1.00
02
96
42

01

.82

02
1.00

71
.85

1.00
S0
A1

18
—.53

o o o O

42
1
.50
1.00
19

65
5

94
—-.10

1.00

.80

—.54
01 .97 44
L.oo .11 .79
1.00 .53
1.00

.00
91
A1
81
1.00
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PSS

Hl1 GEE$9.8) . n =220 B Eel TR B IMH R EEE T .

Gaelic English History Arithmetic Algebra Geometry

10 439 410 288 329 248
10 351 354 320 329
R= 10 164 190 181 Gaelic: /K =]
10 595 470 A PNIITE ¥
10 464
i 1.0

m = 20, MORAUIRAL 7115 Bloading A& THUI R

Estimated
factor loadings Communalities
Variable F, F, ?
1. Gaelic 553 429 490
2. English 568 288 406
3. History 392 450 356
4. Arithmetic 740 —.273 .623
5. Algebra 724 -.211 569
6. Geometry 595 —.132 372

Ffloading#k > 0, R 5 &4 1 TlkGi#b b o, HEEL B MEsR K. R BRI T
F,53CRIBSIEMIG, HEARMMR, FedUalr (BOCRE T

31



A B(F, - F, ALhR 2R) A& 51T 21 0T 1 A
(I.,1.,),i=1..,5.
B, AR 2,308 —HECCRD,

AL 4,560 (),
FAEAR B B [X 71X W 2, P AR SO 220 (“ SO %207
AR, 1E e Ja F 258 5 R FE)

e FR 2R (OAMMTIEAZRE) ¢ LF=LOO'F = L*F*
L, —L*,,=LO, F,—>F*  =0TF,

HEHE Ja AL BR R F, > -F, * (R 2R) -

o MA5,6 5 ATER *Hh I, B AR * ml B R N R 7

o 51,2358 F, * il FirDAR, * B N SCRHA T

mx1

DR e SR U = @ I A 1 8 i AA A i A AL B i B 3L
B fpe i 2R L8 e N0, HE 5.

32



Jig % 22 I PR 2 Ao

Estimated rotated
factor loadings Communalities
Variable Ft F3 h® = ki
1. Gaelic 369 594 490
2. English 433 467 406
3. History 211 J58 356
4. Arithmetic 789 .001 623
5. Algebra 752 054 568
6. Geometry 604 083 372

FOBEET R CRIAT

VE: B RS i iR SR B T AL, SRl AR B R B A A
FEARREH RIT, RIS AR B A BT L0, He AR BOR Hoaaedr [/
varimaxJyid: e Bl A AE 51 2 fir 0 4806 fE BT 7 fEL IV O 22

_____________________________________________________________________________________
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