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Applying Business Indicators to Explain Behaviors

of Both Employers and Employees
— The Neo-Confucian System Theory and An Example Based on

1996 Census Sampling File of Transport Equipments & Precision
Instruments Manufacturing

Student : Yuan-Hui Tsai Advisor : Dr. Kuo-Hsiung Lin

Institute of Business and Management

National Chiao Tung University

Abstract

Neo-Confucian System Theory (NCST), which was derived by Prof. Kuo-hsiang Lin
from both Traditional Chinese systematic thinking theory and Western systems science,
consists of an analytic method and.a qualitative-decision-making structure in order to simplify
the complicated and disordered system. NCST “is ‘mainly composed of three important
subsystems : Yin-Yang-based system, Wu=HSsIing( 7 .i= )-based system, and the Triadic Talents

(= 4 ) . Inchapter 2, two axiomatic/definitions, four operational definitions, seven axioms,
and four laws have been proposed to be the theoretical foundation for the Yin-Yang-based
system theory on the one hand, and to be used as the analytic tools for business management
on the other hand,. The author applies the Yin-Yang-based system theory to both consumer’s
and producer’s activities through the relational structure of managerial variables. He explains
that the Wu-Hsing-based system is a one-way causal cyclical system in which seventeen

axioms, three operational definitions, and two theorems are proposed.

Yin-Yang-based system is the passive developmental system of NCST. It can be laid out

through related axioms by the order of Earth(3~ ), Man( * ) and Heaven(= ). Integration of the

Yin-Yang-based system and the Wu-Hsing-based system via the related axiom makes five



elements of both hsiang-sheng(4p # ) and hsiang-ke(4p #]) of any one-way causal cycle in
business and management be able to be drawn. Since those five elements satisfy collective
exhaustivity of Wu-Hsing, one can calculate and test the correlation coefficients for each
reasonable pair of these elements and, in turn, conclude whether each correlation is significant
and whether its corresponding hsiang-sheng or hsiang-ke is functioning. In other words, one
can come up with important correct decision-makings based on the realistic sheng-ke(# #])
relationship and the smoothness of Wu-Hsing hsiang-sheng cycle . The author provides the
theoretical background for the structure of the Neo-Confucian qualitative decisions. He uses
the structure as an analytic method for business management, too.

Using the concept of Managerial Control Ratios proposed by Bela Gold(1972), the
author deduces eight causal chains from industrial operation data in chapter 3. It can be
empirically utilized to find out *“critical chain®. by performance indices within certain
classification/group in an industry for the sake of performance improvement. He also points
out the irregular simultaneity of Wu-Hsing. Sheng-Ke-regression models and the necessity of
weighting these models in economic-regressions. The important achievements reached in this
chapter are : derivation of the unbiased estimators and their variances, derivation of t
test-statistics for both regression coefficients and their corresponding correlation coefficients,
and the method to measure their corresponding inductive logic probabilities. It seems that
the Wu-Hsing Sheng-Ke weighted regressions already depart from the traditional best linear

unbiased estimations and bring out the new concept of real degrees of freedom.

Deriving from the ideas of the Neo-Confucian System Theory, the Structure of
Qualitative Decision-Making, and the Wuli (#22) - Shili (¥ ) -Renli ( 32 ) (WSR)
approach discussed above, the author works on the mixed analysis of Wu-Hsing and
Eight-Trigrams( ~ %' ) in chapter 4. He examines and evaluates the qualitative
decision-making of the Industry of Transport Equipments and Precision Instruments

iv



Manufacturing in Taiwan Area from the perspective of I(#) and Li(4!) using data from the
1996 Census Sampling File. The conclusion ends up with that Jong-1-Ching-Li(£ & #=41) in
such an industry means private interests must not be the only or major consideration. Thus,
good interactions between public benefits and private interests should be the premise of
achieving better quality of decision-making and higher level of accountability, which is
so-called I-Li-Shuang-Hsing( 11 & i7). After clarifying the distinction between I and Li, and
defining the tendency of | and Li between both employees and employers, the author has
several findings which may serve as references for business practitioners.
Keywords : Neo-Confucian System Theory NCST , Corporate Governance, Causality,
Yin-Yang-Based System, Ssu-Hsiang (= % ), Ba-Gua ( ~ '), Wu-Hsing ( 7
7 ) -Based System, Causal Chain, Sheng-Ke ( # #] ) , Weighted Regression,
Discrimination between I (&) and, Li (F1), Jong-1-Ching-Li (& & #= 11),
I-Li-Shuang- Hsing (& F1 & %), Jong-Li-Ching-1 (£ {14 %), Qualitative
Decision-Making ‘Structure,The Relationship Between Employers and

Employees, Financial Analysis, Economic Analysis, Business Indicators.
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Mgy FIRGAET VAR B fetefiE 4 B R KALE 5 7
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PA R 1 FET A e &% Milton Friedman 7 & 2§ #r# » (B-A)

mﬁz%@ﬂmﬂmﬂﬁhﬁﬁﬁﬁkﬁﬁwﬁﬁﬂ%%iﬁﬁ%%
@ (3n4% 1987) -

w2 TFAB, 2 TB2 A fpd b %1 B L 5 740§ Haddid
@ 25 @Rl (transitivity) - st or @S TE 4 AL (4RRA2 19962 ) ©

52 TKi2J ~TJAH ~ 2 THAF, ehfp 2 B 52 HE 5 VAR 4
Hoegit > mn L @efdt > 9w @0 TK 2 F ) (HRE 2 1996a) -
“E';A,)!F'Tmr(:‘FLlJ M2 Ky ~TKiAF ~TF2A ~2 TA4C, 7
BARARB o Fle BET T AR Twakgpd > Brpdedl , 2 TApd
#Pi'l%gi'lﬁﬁﬁﬁj*ﬁaftﬁ’#ﬁi&@ffﬁ%ﬁﬂ@i’fal“ii]ﬁ?ﬁﬁé,éé%.ééfiﬁq* B
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% #c (mediating variable) &3 & & B3 FA 5 SROPLERE S
Az 2_»c % % #i(mediating variable is a variable that mediates, or conveys,
the effect of an antecedent variable onto a consequent variable ) (Hatcher,
1994).

IR &Y O ARBEMT BRI FREM AT R YK
A A R EHP Tk o T A FHCA Y 4o~ 2241 % g (control
variable) » k F oz % T & PE B R IIP Lok o Al F % ¢ A
PR foR B TR T g ¢ b g Rl AT 1B e T
BoA) ¢ g b A s en g fieenk 35 % #ic (concomitant variables ) 0 i &
FREG iz L LG £ % B (Covariates )

(In controlled experiments; we notes that control variables may be added to
the regression model in confirmatory observational studies to reflect the
effect of previously identified explanatory variables as the effects of the new,
primary explanatory variables on the response variables are being tested.
Both the supplemental or uncontrolled variables in a controlled experiment
and the control variables in a confirmatory observational study are
concomitant variables that are added to the model primarily to reduce the
variance of the error terms. Concomitant variables are sometimes also called
covariates ) (Neter, 1999).

B Yy =a, —f,Yy, * 77} & ¥ 7 £ & f Yy N Yy SR EO0 M a,
JEN 0 Fa,? £ 00 Wy~ y, 20 P EAAETRE - (HRe
1998a )
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B AER A2 AMGEHEAT o Ak o I S 2 F BIHE
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var(b) = E|(6 - b)?]
= E[Sw, (x, —X)ey 1Zw, (x, - %)* ]
—E[Zw?(x, - )22 [[Zw, (x, - %)
= SwA(x, —X)?0? [[Ew, (x, - %) ] (3-17)
FW =S nE AR R LR T b RAPRE T
U A givarp) i 1+ &
var(h) = 2 /3(x; —X)?
S kb By - Al H A 5 @ Bt var() b

% > - 3 [ Johnston1972,p.204):¢

¥ - 235 > d % a-—as !
d—a=XWwe, — X W (X =X)eg XEEW, (X, — X)?
F o R E R R Bicvar(@) B (4R Bs21996¢) ¢

var(d) = E[(d—-a)?]
= E[Xw, (- (% — KX/ 2w, (x; —X)?)ey ]’

=l Zw (L= (x = X)X/ Zw;(x; —%)*)* (3-18)
3o Fwo=1/n> 7% b - BT ol fla oo Al S
var(d) g i =
Var(é)—o-z Zi(l_M)z
Tt Xw,(x; -X)?
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2

o-
= n—ZS'Z(l

_n(x —X)X
Y(x; —X)°

ol 2n(x. — X)X n%(x. —X)2X>
=331 ! i
sy e o

2 2 )2 52
:0_?2 1+n (X, = X) x2
n [0, -%7]
O'j' n2x2
=—>n+
n’ { 2(x; —X)Z}

A

1 X
= O-‘?si [_ +

n o X(x; —X)?
X7 -2 XX+ XX*+nxX’
nX(x; —X)°
ot I

nX(x; —X)°

)2

2
=o,l

(3-19)

i fEF AR R R AE - RE s % R var(@) =
> - & [ Johnston1972,p.20 J o ¥ Sk @-H v fF v £k 2 T (7 4 fE

TR

344 M e fEir A A SUET B 3t S nd (R R 2 1998¢)

- ‘1754 fﬁéﬂ*ﬁﬁﬁﬁ?rﬁ E F £ Gi Wi(xi_i)/zwj(xj_%)2+Di ’

2 NGV, V) B G S B  dh ft  Rl

ﬂ* :ZGi(Yi _Y_)
=2G;(a+ pX, + &g —a—fX)
~[26,(X, -X)|g+2Gs, (3-20)

flaoo W@ E(B)=4 DA i E L IG(X-X)=1 > & B &

SD(X;=X)=0" P B %R g
var(8") = E[XG, & I
=0_2 ZGiZ

€pl

= o, LW (X = X)PMIZW, (X = X)*]* + 2ZW, D (X, = X)/
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YW (X; - X)* + XD/}
g 3 YW (X, -X)D, ¥ i & f 0 = YW (X, -X)=02 YD,(X,-X)=0 -
“F LN MR B fi B G B R (3-20) 0§ M RS S
(3-10) B3 & | e B o 3 & d 2 TW2(X, - X)2/[Ew, W, - X)?[ =
ID/A iR ik e b SRR - PR E ] SRR

oo wr L BiA B Qb ML A 734 (best linear unbiased
estimator ) > & 4_d - 4K ﬁi&ﬁfﬁiii 2 b Ei&ﬁp?fﬁ— 8 4
% o
- %G 0 B 5 R BRI R st
E(a’)=E[Y - 5'X|
=E[ZWY, -2 G, (Y, - Y)X]
= E[XW, (o + X, +85) ~ SGIGBCX 2.X) + £,)X ]
=a+ E[Z:Wigpi - )?ZGigpi]
=a
Bl g T AR AR B T R g g B e L
var(a”) = E[EW, -G, X)e,, [
:O'.szpi W, -G, X)?
=02 [ZW? -2ZW,G, X + G X?]
=0 WP —2ZW2 (X, = X)X TZW; (X = X)? + ZW2 (X, = X)* X7
IIZW, (X - >T)2]2}+a§m{—2zwi D, X +2XW. (X, - X)D,X?
IXW, (X, - X)?+XD X’}
= var(@) + o {-2XW,D; X +2XW,(X; = X)D,X*/ZW, (X - X)*
+>D’X?%}
d 90 ZW (X, = X)D; 2 (-XW,D;X) 35 F it 3 f 0 TR iR it
FHa st AT BB NG1)aT Rl R R B
YW, (X, =X)=0" XD;(X;-X)=0> @ * XW,=1> XD R|fa 5 & & >

PG E B A R BT N PSRk k4 Eadk
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E A IR R I - R 3

/

DL R UHLE RS S (B A 1998¢)
Hfpdr 2§02 (2-7) TEd B I L Pl gt §4°%
- BATR G g F R Hpvar(f ) B S MR R G
£ XG g |
12YGH(X, = X)=11F 5 4] iE 2
Al ¥ #- Lagrangian * f2:;% g, B =
dp = LGZ - 2[XG, (X, - X)~1]
SN RGN BTN A AR RS R L

2G, - A(X, - X)=0,i=12,.....N
YG(X; -X)=1

W E G =(AI2(X, - X) » # #IG (X, - X)=2(A/2(X, - X)* =1 & @
A=21%(X; = X)? > AAeL
G = (X, = X)IX(X; =X)* X=TW.X,,i=1- N
BOGIRER B E WX - X)EWHXGEX) s s B s BRER R
Bl chg R e

oI os Pk ovar(e’) st B o MR R B 4
F IW, -G, X)* eh s |
2YG (X, = X)=11F 4 4] 6E 2
Bl ¥ # Lagrangian = #2;% 4,8 &
gy =W, —G,X)? - A[£G; (X, - X) -1]
IS e e S S T A

2W, -G, X)(=X) - A(X, = X)=0,i=12,....N
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YG (X, - X)=1

3 H_(GX -W)X =(A/2)(X,=X) » 7 % G,X2=W,X +(1/2)(X, - X) > & i

G, (X; = X)X2 = ZW, (X, - X)X +Z(212)(X, - X)? » 7= %

X2 =3(112)(X, - X)?
Flm A=2X2I2(X; - X)? o

G, ={W, X + X*(X, - X)/X(X, - X)*} X?

=W, /X +(X; = X)IXZ(X; - X)*, X =XW,X;,i=1..,N
BGTRER T A E WX - X) [ EWX - X)P  fr s "R s g R
FoEoL R s d NG EGT B ERET B Ak
WEFRE o TN R LR NS E
1

fwrwi=ﬁ » B bR G MR

* T I\2 T -
Fla fO =G (Y, -Y) T i - A B fF AT chd AR i fF 4
fice Y3 F B % B ¥k ¥ Johnston (1972 p.22) éhh B - K o

*k

¥ - 25 > PG FoagitE ool

-~ i

- - - - _
G =1L(NX)+(X; = X)/Z(X; - X)*, X =X X IN,i=1..,N

PG A E N R h Gt e 2 A RIW, -G X) ] B
YG (X, —X)=11F 4 4ligE > 220 T Y6 =02 LG X, =1, & 3¢

I
7

( Johnston1972,p.21) iF 5 A4 5 o g2 d T ¥G, =02 XG X, =1

105



o ENYGX -X)=1 t e e d o K- ] H e
Adree fF Y ot =Y X 0 F G b R R ko

4 B

@ Johnston (1972 > p.22) 4rin s » @ F ¥ | % Rk T

%

—

% E g ehe i B F13 Johnston ® * koA B el YG =0% XG X, =1

'{F%

A TE S U o v A N e R - e A R D

e

YG,(X, - X)=1% Fif 2 chdr 5] o & E H® 2 (1998c) % Johnston
¥ - ® iz & oo 33 2 > Johnston 3 & /] T 2 ;2 2. Gauss-Markoff =

% (1972,p.23) ¥ i * %
3-5.# A 4c ’fﬁﬂﬁﬁ??’bﬁx@; MR N o

-7 %‘*’id\ﬁ’}ﬁﬁﬁﬁ?ﬁ ERREE Y gi:Wi(xi_x)/zwj(xj_i)z‘l‘di J

B3t P

2 Xg (Y —Y) R b e AL

b"=2g,(y, - )
=2.0;(a+bx; + &4, —a-—bx)
=[zgi(xi_i)]b+zgigsi (3-21)

Flam oo & 7 EO)=bvha z if % E Yo, (x-X)=1 e AL

2di(x;—X)=0 - g b %R #icl

varh”) = E[X g,¢,
ZafsiZgiz
= o L2 (4 = X)* [[Zw; (¢ = %)°T° + 2Zwd, (6 - %)/
Zw;(x; —X)* +2d}
g2 Xw(—-X)d; 7oAt R f 0 = Xw(x—X)=02 Xdi(x,—X)=0 > e

BEFE % it JF G HD S (3-21) T MR B 3 ¢ 0 2 (3-13)b 3

v

Bl B g 7 0 3 TwE( -0 [Swwy -0 f £ Sd?a e

TEG A SRR R EEITN ) BB DT R

[

bk M7 &3  (best linear unbiased estimator) » & #_d
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- B ERFERT A i R AR
¥ - 35 0 FLb S b Bt s sy
E(a") =E|y-b'x]
= E[zwiyi - 20; (Y, —)7)7]
= E[Zw, (@+bx, +¢,) =29, (b(x; — %) +£,)X]
=a+E[ZWi55i _)_(zgigsi]
=a
Sl R AR st e Al BB Lo
var(a’) = E[Z(Wi —0;X)é&g ]2
:J‘Ssi (w; - g;X)*
=0'525i [zwiz_zzwigii+zgi2)_(2]
= o w22 Wi (x — X)X/ Zw;(x; - X)* + Zw(x —X)*X°
IIZw, (x; —X)* 13+ o, {—2Xw,d; X + 22w, (x; - X)d,X?
IZw(x; —X)? +Xd?x*}
= var(@) + o} {22 w,d,X£2XW(x, —X)d;X* / Zw; (x; —X)
+2d?*x%}

g Xw (x -X)d 2 (ZXWAX) B G 0 ST R AR it R

|~
=

Flca ®rF A2 B GAS R aE(314)dF & % L ko 1 iE
ZWi(xi_i)zo ’ Zdi(xi_i)zo’ Ml ZWi =1> zdizﬂ'J‘}—E"fvi &TE o AT

SRR A RDBERIN R DR L mdT 7 Lahk a7

B IR L E RN R R

Hipd - 320 (2-7) (TEd A I Lo pIvgA g 3%
- BATRG g0 B ZFpvar(b ) B N o BB ey 5o

X gleim )

1Y gi(x —X)=11F 5 rTf]6E
Pl ¥ #- Lagrangian » 2 ;% g B =

¢s = Zgiz _/I[Z gi(xi —X) _1]
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Fli R H PRy FFEEE R E S TR - FRiER G
29, —A(x, -X)=0,i=12,.....n
9,(% —X) =1

wZ g =(A12)(x-X) > # 8 Xg,(x -X)=X(A/2)(x, —X)* =1 j_A

A=21%(x —X)? » 7= W

9 = (% —X)/Z(x; - %)%, X=X w,X;,i=1--n

17
FOgIEER AR WX X)W (X —R)7 b DRER 2 ]
3T os gy ovar(@)shit BN o MR iRl o
2w, - gX)* ]
13 g (x —X) =11 5 1T fE &
Bl ¥ #% Lagrangian = 42 ;¢ B B
¢, = 2w, - 9;%)" ~ A[X g, (x “F)=4
Fl i@ D PR R PR - PR

2(w; —g;X)(-X) - A(x, = X) =0,i =1,2,.....n
20;(x -x)=1
A (9 X-W)X=(A12)(x, —=X) » 7 T gX =WX+(A/2)(x—X) > & & @
Y0, (% —X)X2 =X w (X, - X)X+ X(2/2)(x, —X)* » 7
X2 =2 (A12)(x, —X)?
Fla A=2X°12(x -%)* > 7~

9 ={w,X+X*(x, —X)/ X(x; —X)*}/ X*
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=W, /X + (X —X)/ (X, - %)%, X =X wX,i=1..,n

1%
gl AER T A E W —X) /XWX, —X)* > ST katt o AFEF

PRl B d g 20 A RRET BEP N Al bR
FromS A B R ER AR LA -

B 4w, :i L gi*? A S = N
n
0% =06 —X)/X(x; —X)*, X=Xx;/ni=1..,n
Fla bt =gy, -Y) T s - Yoy HE o AT T ok R e E

fic o b3 F ) % R fic > 2 Johnston (1972 p.22) hEkh B - K o

Y- 3§ » babg noawl Ao
0" =1/(0R) + (%, )/ 2] 1 RFKEEX In,i =10

gt A b oG e ghe B RR R RT(W, g X) iR PR 1R
20,(-X)=11F 2 T4 i Fopaa it 39, =02 Xgx =1, A 5
(Johnston1972,p.21) ¥ 5 "4 if & - 228 d [ Y g, =0% Xgx =1
P EL Y -X)=1 td e EL A d o - B Ee e
e fF ¥ fat=y-b'xX o H iR &) %R ko

@ Johnston (1972,p.22) #r3n i > a*F Fh g Bk &g
i v B4 R i K )3 Johnston # * oA B ehl Y9, =0% Ygx =1,
BN EL AR TS A R - AR A R DY (X -X) =1
BRIE R b o iz A 2 4 Johnston F ¥ - B £ X A oo 32
z_ » Johnston % & ] ¥ = ;2 2. Gauss-Markoff & & (1972,p.23) ¥ &%
Gl - PR > S

3-6.% H T AL 4 f it B t A3t 8 4 2 48 (1R B 2 1998c)
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00 o, = XWELT 1 fE S ol Hif R o
G*im = 2Wi (Y, _‘7A5_:‘€>(i)2
=2XW[(Y; _Y_)_,B(Xi _K)]2

b o, B E o LT E

E(0"s,) = EEEW (Y, =¥) = (X, = X) ZW, (X, = X)(Y, =)/ W, (X, = X)’]’}
= E{ZWi (Yi _Y_)2 _[sz(Xk - )T)(Yk _Y_)]2 /ZWJ'(X; - )?)2}

= EQEW,[BX, - BX 48, T —[2W, (X, = X)(BX, = BX +£,)]°
ITW,(X; - X)%}
= B2 W (X, -X)* + ol AA{IBEW (X, - X)°T°
+ E[XW, (X, = X)e IFHEW, (X - X)*}
= B2 IW (X, = X)*F @l = BOEW, (X, — X)* —a? WS (X, ~ X)*?
IZW, (X - X)?
=0l [L-ZW7 (X, = X)?TZW (X - X)*] (3-22)
3-6-1* M fF i oo Reh® 2V 03 g (R 1998¢)

FW,=1/N - B+ & hE()7 it 3

E(c":,) =02 (1-1/N)
=2 (N-1)/N

=
i

oW 2 - & Howm oA 7o afpi(N—Z)/N

( Johnston1972,p.25 ) iz & %] 5 4c £ * hfg W, =1/N (= & 4~ fe

PR S ) B H (Y, X) B e A R B A R A S

e ar (2R ) v ?’ngib’%fi-},@ﬁﬂ& fep B Sk w0 Fla ity o,
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R BH L AP E AT IS E(ey)=XWe,; =0 * - &
MERFAFERFTENd ARG WD ATIDER = o0
Hent Ern k2 - Bapd R mEd Bpd R o
7 5 3¢ (3-22)
or = (EW,&0) ZW, (X = X)? [IEW (X = X)? =ZW (X, = X)*] (3-23)

=

B (3-23) A G A oL E R RS (R
1996¢) -

B W =Q/XQEH ke, TEk ERDAF > 7HRIFLEAL
e NQo? ) RIF G @ B g A H N T g R B & R i
A e ¥ R E K M A pe(Johnstonl972,p.26 ) o @ I % o
XQ)EWep) ol 7 AR 3 - A f A & d (R 1996¢)

d = (ZQ)XZW, (X - X)& = BWEX=X )2} ZW, (X, - X)? (3-24)
¢ x2(chi-square) A fe » 2 A b 238 g2 Bor B Ren A fe o 2B P o
Bodo B2 2R3 B 5N (3-24)eh Q2 X BV R T F o wd W W2 X

b (e v 3 R 8k) wwpd B dF P st (eivif

fc)eo i E R (1998c) th- AR > ~ T a d B 7 A1
o

1

VS

W, N

d” =N[@L/N)=@/NH]/@A/N)=N -1

C AP Q =L1pF 0 f(3-21)7 it f :

2t hho L, E Rkt BAd R PSR DR R E
Xeglol enpd RAZ N—1-a2tN-—2-

3-6-2.% R T oM A S PN 3 Nt H (1R R 22 1998¢)
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B (3-23) % 0 A A HMEHRAREBR e, hT HE

E(ep) =2Wie,; =0 > % £ E(glgi)zzwigsizagzp, S B

E(e,6,)=0i#j° Bir A BEAWEH e, T F L RDA R 7 AR

BB A NOGL) W W, W5 gy 6y £ R R

P s g &) = [EXP(-ZW 62 (202 N]/(0?2, 27) de s, . e,

F 5 Y, =a+ X +e, 0 ol E i &g (likelihood function) 3
L =[exp(-XW,e,," (202 N(o? 27)"*

B Pep R T OE
log, L =—(log, 27)/2~(loggo; ) L2 2WilY, —a = BX;)* I(207)
#log L¥ta ~ B~ 2lo, BEPRHM A £ A AENF > P L

R AL i B (maximum likelihood estimator) = B % — &

FRTN
SW,(Y, —a - BX;) 0% =0
SW (Y, —a— BX)X; lo2 =0
~1/(202,) + ZW,(Y, —a — fX,)* /207, ) =0

F A BAIRETRRL KGR Sl T B R -

2W, (Y, _&_ﬁxi)zo
ZWi(Yi _&_ﬁxi)xi =0

s = 2 OIS N 3 2 'z i3 ) sy 20 N B
FZBRAFRT R Ed o) PR EF o, s
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*2

¥o o, BN (3-23) e H I oprt o F SRR S S SR A

RS a*im s ?tafpi_ﬁﬂ 2N o
3-6-3.% H i §F ¥ Hceh t L3 B L(+k B 2 1998c)
(F&F FRLZZ-HFEFHEARNO L) AV E- 57
ad B defhz x® (chi-square) A pe s Bl ¢
t=2zd /v
PR Ad R At A e ot A fea AR G
f(t)=c(L+t?/d) @2
AP e -G itk t o AR LT EnHESR > P
BodABIT E & A Pt A RBEIENO DS F A F o
FlE aah fie s

N(a, o2 SW2(L- (X, -~ X)X /W (X; - X)?)?)

LR G Zo A e b

Zy = (@ -a) IW, (X, = X)* /o, SW2IIW, (X - X)* = (X, = X)XT’]
Zot ENQO> 1)ehd fi A fie o d Hvii
V= (ZQ)(EW,2) o2,

$ Fpd &5 dex® (chi-square) A fe (3% 3-7)° » .7 K #F a4

ety & e &

ty = (@ - @)Y IW, (X, = X)? JZW, (X | - X)? = ZW2(X, - X)?
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KWW, (X = X)? = (X, - X)X]?[ZW, &2 }

Pty R B N (B324)fd R dert Ape (23-8)
%Wi=%’ Fl ittt a0
SWAIEW, (X = X)? = (X; = X)X]°
=W/ N?)I[A/N)Z(X; = X)* = (X; = X)XT’
= (U/N?) I/ N)Z(X, = X)?)? +(X; = X)*X?]
=L/ N®)(E(X; = X)E(X, = X)? +NX?]

=@/ N)E(X; - X)) X

N 5% . ) 55 4 Y * .
WAL E AT G

ty = N(@ - a)y (X, — XP2EXG = XPE(N=1) /N [/Z(X; - X)2 T X
VZé5]

= (@ - N (X, = X)? IYEXL4BE2 (N -1)]

Bten B g R pd B (N—1) F %3 - B HEa fFadrihpd

B
~
=z
|
N
N7
N

¥
G
ol
Ei
(‘rﬂ'
ISH
w
1

Nt st @ - & (Johnstonl1972,p.27)

c L TR TAGAIMER AR E > L =0 B :

ty = Gy/ZW, (X, = X)2{ZW, (X - X)? = ZW (X, - X)?

HZWELZW, (X - X)? = (X, = X)X [ZW,g%} (3-25)
Pty BT A B N ((3-24)p 4 B dat A e e
3-6-4.* Mt §F fhBcch t A3 B R L (4R W 2 1998c¢)
B o Bl A Bend e o

N(B.02 W2 (X, —X)? [[EW, (X - X)?T)
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SErLHE S S R Z A e b

Z, = (B~ AZW,(X; - X)? f[o,, ZWZ (X, - X)*]

2,73 FNQO Dk e L7 e- L@ %

t = (F-AYIW, (X, - X)2ZW, (X, - X)? - ZWA(X, - X)?

IEW2(X, - X)? JZW,E24]

PN AL

f R (3-24)f 4 B d et A e
2 1 Y e . N v * .
?Wi=ﬁ’ﬁ?{tﬁﬂa EARERER | B N A

t; = (B AYE(X, - X)* 1JL&% (N -1)

&ﬂ&%ﬁ%%%?éé&m—nﬁjw*—ﬁﬁﬁﬁﬁﬁﬁ%é

E;E(N_Z)iﬂ"f%"“-?{’}fé”{ﬂ’\?ﬁqtiﬁ—u.f

LR LE'J; - }L:;(

(Johnston1972,p.28) %0 #/IZBEF ¥ % B> % > £ f=0>

-

tl :ﬁA\/sz(Xj _)T)z\/zwj(xj _%)2 _zwkz(xk _%)2

IEWZ (X, - X)?[ZW,27 ]

&2 (3-26)
St BT R R(3-24)p 4 B odent AR o

JFTHAFT R Fht AT R Y

=2l w2

TR A TR AT G R DA LT s G

si
gsi =Y, _é_bxi

ZW-é‘-Z 2
5 E(ey) = =N
( § ) 1_2Wi2 si
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~ 2
,r *, ng o 9 vy . »
S ol = ST R L of R it
SI SI

1-Yw,’

_a_hy)?
O_*Zzzwi(yi a bx.)

o 1-Yw,’
_Iwly — (Y -b%) ~bx [’
1-Yw’
_ZW(y, - V) -b(x —X))°
1-Yw?

*) P s .
GH OB Y o fs 0 AT @

(Xi B X)ZWk (Xk — )_()(yk — 7)]2}

E(07) = [y BT ) - R

ECw (y, — )2 — L= =00 = V)wil

:1_2Wi2 sz(Xj_X)Z }

L Eqrwb, Eoflae i B 0 00K — bR e )T

:|.—2Wi2 ZWJ‘(X]_Y)Z }

1 ’ [Zw, (x, —X)*b]°
= b? Ay )2 2— k \ A
1—wa{ B Nam W (x; —X)°
_ EXw, (%, _i)gsk]z}
Xw,(x; —X)?
(F15 X22b(x; —X)E(e4)w, =0,...)
1

T 0> Zw, (x, —X)* + 0, * —b> Zw, (X, —X)°

2 Zsz(xk _i)z
“Xw (X —X)°

1 ) 1_Zwkz(xk—i)2

= 3-27
1—Zwi205“ ij(xj—i)z} (3-27)

F(322) AR MFHTES 0 DR TR RN et (327) ¢
B7-LHE A fF A o RePHI A T UL 2

FW =1/npt G hE(e) T i i
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Esi

e % ﬂ"ai.(—) s AErL s gt B ke on 1/(1- ZW ) A B il A BE A D
i oH :

g0 gt ¥ 0w BE 3N (3-22) 18 end 0 ik 45 (Johnston1972, P.25) - gﬁp?m
e’
o =l B REO) F ol kol R k2]
n
é; O_**Z — Z:W|‘§S|2 % 1
b [1_ZWi (% —X)%, 1-Xw’
X w;(x; —X)?
_ Zwie, 1  (i239) (3-28)
ZQ[l—ZW‘ (X, = X) ] T 2 W,
T Zw(x, - X))
2Q;
Y&’
F 72 > i ¥ (Johnston1972, P25) - 1 H it §f ehio)” = -2 »H2ad R 502
n
lfLLO':,‘-r%‘/%‘pp }\‘”Z:;}ji ;?V‘?/T-E":
o2 = TwiEy
" Tw(x; —X)? = 2w, (%, —X)?
ZQk[(l—ZWiZ)[ i (X5 =X) _kz( « —X) ]]
2 W (X; —X)
2Q,
PR YWE S R IYE AR E C TQ A Ao A
n
W (X —X)2 =>w, (X, —X)?
ZQk(l—ZwiZ)[z 10 07 2 _kz( «— %) ]—%Eu #n-24p§ (323-10) 0 7
2 W;(x; = X)

Mmoa pd R TE
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[Zw,(x; —%)> - Zw,*(x, —%)°]

d=2Q,@1-2w") ZWJ- (Xj —Y)Z

(3-29)

Hh Rk o R 0 A TR (3-24) pd RTEE SRS Aol A TR
74 (3-29) it st o
Bt w,=Q/XQ # M ke, MTEFERSASR T F LA R

N@O.0Z) » FIFIZ @2 b 355 g chsiihst B 3% » “Fr a2 b #F  ILenA fie 7 7 4R
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AL - B

(ZQ)(Zwiéy")

o

Esi

% % Ak~ pe(Johnston1972,P.26) - @ = ¢ o

b ep d Bdenx®(chi-square) A fie » H A Fefr a2 b 4T R A fie o

T pd R do B E N (3-20)5hQ 2 X3P T K LG Kl ke

E !

dO W, W R XehZh gt (v S F M) %k pd R dF TSR

L (eMmifk)e Ty ERA2h- FHFR > AFad B 7 AR

L
Fw =1/n,a 7 Q =1pF > 5% (3-29) thd 4 :
1 1
[~ -1
n 2
d=n(1—n—2)”Tn
n
_n(n-1) (n-1)
n n
“1.n-1
===
1
- -1
n
:(n—2)+i
n
n>0
nd>n-2;
n>0
nd<n-1

PN HE S, Faon-1>2d=>2n-2 @ % n 2% <3 2> Fladiepr 230

(n-2) » fe dgdzizt(n-2) -

~, 1 o =, i [P E [N s p 2, vy
B W =S ek TR W, = i S ST R R
n

>Q,
B0 SR R i e v AR A e e R A R fRie o A3
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fiﬂkﬁféﬁﬁff CFle A3 AR FMY S TETHRAMNSRITNA MY @

“"xfru/Jvﬂi*&'_*i#Biy“T”Fﬁ*‘f’”d——n 1(n DA ¢2%E*(n-2) -
n

neenl— (En- BRI - FLHEF B B2Fiand c5Qenl—

A+ A FE AN FFAELIEE B2 enP 8 g dehpd REA 2

2xH QP - 2 -BEFHFLIRA N - BRY, 2 T~ D
T2 8 AF H B & PRI B 35t

é";\(3-28>ﬁ’%Qj}%‘ﬂ\ﬁ'ﬁ#'l""},{?@&&gmli‘]@_
E(eq4)=2we; =0 » % £ E(gszi):zwié‘;:Uii B

E(sg64)=0/i# ] Bodr b BR WEH B & F ERDAFR > 7R

si s;

e
W

7“:“ P#; ,’3\;& = ﬁe‘ N(0,0’ii) ’ EIIJ Wl’WZ""’WnL;;E‘a 851’852""’8%’4}" F Iﬁ*r‘hﬁﬁ 3! 3

S lg( :‘%
f(851’8521 gsn) [exp( Z:W| SI /(20 ))]/(G 27[)05

Fl iy, =a+bx, +ey 0 7 Bz ieE g (likelihood function)
L =[exp(- X we” /(202 N/(c? 27)"*
BEBp R4tk v @F
log, L =—(log, 27)/2—-(log, o )/ 2— X w;(y; —a—bx;)? /(207)
#log, L¥Fa~b~2 ol AuBipih 5 h HENF 7 0 E 5

Fedo & iy 538 (maximum likelihood estimator) = B % - F¥ i
EI

2w, (y, —a-bx)/o; =0

2w (y; —a=bx)x /o =0

-1/} )+ X w,(y; —a—bx)*/(20} ) =0
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ma BAFEETRRL KA DE )T BNy - R W

ZWi(yi _é_BXi):O

Sw,(y, —a-bx)x =0

)

LA 2, - 3 1 . *2 v
FZBNAFRT O E ol RS RS o, R

o s = 2 W, (Y, — é—BXi)Z

~2
=2 W&

#e o' 8 N (3-28) 16,73 Ap b i T At b fE R B PE R X PR B
30 O'*ii I 2t O'ii H R e
37-3.4% R it fF ¥ Heeh t s i iRA
FEHEEZ A - BEF EAENOL Ay’ i - 2 pd BRdehib 2
x2(chi-square) A fiz » B : t=zald /3 % B % p o AdertA fe o tA e 82 E 5T

B A T 0 p 0 B BT NS A B S e BT N A e o )
Samhms  N@o, tSwi{e — 0% iy was s a s enz, A e
: Sw,(x, %)

, (@-a) 2w, (x —X)°
o, NZW[Zw, (X; —X)* = (%, — X)X’

v ZoF FNQOL) ¥ s & feom ¥

By’ 50y =(ZQ)EwWe ) o, F Fhd AR5 (3-29) dex’(chi-square)

A e AT R AH R, A S

. (@-a)y>Q, Jl—zwinzwj (X, - %) =T w, (¥, —%)?

\/ ES,ZW {_ZW } JZQ; V2w gy Z,IZW (x; —X)
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@-a1-IwWEIw (X ~X)2(0,) | ZW (%) —X)2 —Zw,’ (¥, — %)’
G EWLEW, ( —X)° (% —RXF  ZwE,” | Zw,(x; —%)’
(a a)y1- ZW 1/ZW (x; =X) (o, )\/ZW (X; —-X)° Zwk (x, —X)?

G, ZWLEW, (X, ~X)° — (% — XY Swe,

(3-30)

2(3-30) ty A 3 A gent (3-25) a5 0 J1-Tw o ptt, 5 B3
pd RdatAf s tpd RAdFTARLIES S

FW =1/n> FitFENme R

Sw AW, (x; %)% - (% — X)X}

:ni?_z{%z(xj _R)2 = (x, = )5

=ni22{ni2[2(x,- %) —%(xi KRB, %)+ (x, ~ 0%}

- LAz -0 + 2 0t
n n

=i2[2(xj—i)2]{2(xj_)_() +nX )
n n

- Lo 0

LV

(a—a)\/(l—l) \/12<xk ~x)? J”‘fzm ~ %)
* n n n

t, =

\/nlaﬂxj %)’ foﬁz%z
(@—a)n2(x, —X)° x /1—i

/— b
2 n-1

37-Affhi fF e t M R R

(3-31)

2 5\ 2
Fli b A g s @ N(b,o? 2 (% =)

& [ZW(X _Y)z]z) AT #‘g*‘% fs 6 %‘J’Z@E‘h Z & )‘{ja
J J
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b-b)>Xw. (X,
17 = ( J2w; (X, X v 2,773 F NOL)e¥ i fe o »0 E 7 8- H kT

o, \/ZW (x; —%)°

b et A e s ¢

_(b-b)Xw;(x,~%)? 0., Q- Xw )W, (x; %) - Xw” (x - %)’]

o, \/Zw (X; -X)? \/(ZQ )X WE 1/ij(xj—x)
:(b—b),/zwj(xj—x )2 A= Z W) 2w, (x; —X)? - Zwf (x, —X)°

\/ZW (X; -X)? \/ZWI &g

(3-32)
PRt AR 50 -2 w) st 5B R (3-29) pd B dant A

HLAdBEAdFFARIEZES o B W 1

?'
RN S R \/
\/ S(x; —x)\/ A

(b b)y/Z(x; - X) ,/1"

=

s 5.7 (3-33)
=
3-8.* Hsr fFchdp M Tidicie T2 H G4 BB 5 (4 R 22 1998¢)
3-8-1.* #24p B T Btk T2 AP A B 0 BEAS 5
AR E R A T F A e X 2 Y g M Gl B (3

22 1995b,1996d,1997c) :

ry = IW, (X, = X)(Y, =Y)/{/ZW, (X, = X)? ZW, (Y, - ¥)?

= BEW, (X, = X)2 1, [SW, (Y, —Y)?
iV =ae X0 @Y =EWY, =IW G+ AX) =g+ X =Y 0
d SR WA HERT v
SW, (Y, -Y)?
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=YW, (G + X, +&, —a - X)?
= SW[B(X, - X)+&,]°
= IW,[B%(X, - X)2 +&2 +2B(X, - X)&,]
= SW,[B7 (X, - X)? + &% + 2B(X, = X)(Y, =& - AX,)]
= SW,IA (X, = X)? + &5 + 2B(X, = X)I(Y, -V) - B(X, = X)]I
=SW[B° (X, - X)* +&}]
=W, (Y, -Y)2 +2W,&2 (3-34)
F(3-34) P HIW( Y)Y AT FA Al iFe pRaRE
oo IWeel i B AR % B d o kG H A, GER S
Cy(he) e & » P~ ¢ 3 % Bl B o2 v (F W4 1993a) » 7
I 2 gt B RS(coefficientof determination): ¥ % P & —‘5 T oA M TRk
#1T % g (+h B 22 1995b,1996d) :
R2 =C,(h,e)
=W, (Y, -Y)?/ZW, (Y, -Y)?
= B2IW, (X, — X)2 I ZW, (Y, -Y)?
12 (3-35)
F(3-35)¢ @i F o (he)dh h B2 A PERK e A2FF R
¥ o

3-8-2.# W F Ak ® 1 17 (+h W 22 1998c)

7 5 (ZQ)EwWEL) /ol T s - B R A(3-24)pd B d P
x? (chi-square) » fie > H A fe fb = % B AT R R o A F o oA
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Z,=(B-PIW,(X; - X)? o, JEWA(X, - X)*] 5 & § N(0,1) s ¥ & &

fe o 7w ZZA 2 4 pd B A - chx’(chi-square) s fir 5 At d A B

x’(chi-square) A fiz & & o pd Rrfpd e F At E S (51 3-11) ¢
F=(8-8)[ZW;(X; - X)’Pd/[ZQ;(ZW7 (X, - X)*)(EZW,23)]

= (B- B TW(X; = X)’[ZW, (X, = X)* =ZW7 (X, - X)]
MEW? (X, = X)*)EW,25)]
—t? (3-36)

prRFRFELZEF@Aod)pd RO F AR @ P F A ETZ

3

b et s E T S

¥ p=0pF » T4 d 5% (3-35)8u0W, A2(X, - X)? =r2ZW,(Y, -Y)? » A
o N (38-34) IWieh = (M=) WY =Y)2 3 £ b G e B oW o ff it
F =42 ZW, (X, - X)? SW, (X J=X)Pa/ Qp (W, (X, — X)) (EW,£2)]
=1y ZW, (Y, =) ZW, (X - X)PdZQ; (EW* (X, = X)*)(L-r;)
W, (Y, -Y)?]
=[ry IQ-rHIEW, (X, = X)*)EQ)EW, (X = X)* =ZW, (X, - X)*]
MEQ; (ZW? (X; = X)*) ZW, (X, = X)*]
=[r2 IA-r)OIZW; (X = X)? =ZWZ(X, = X)? T/ ZW?2 (X, - X)?
=t? (3-37)

AR M B L FHFR IR E 2 TR £ (10 d)f
d R FARKEAR L. T3t =VF T LR R AP Mk

PEFHFEARE > 2 FLTH

5

Fp 2k E- K ,:FK{? VAT
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*E G opd BRG dat i E ki FR T T 2 A E N (3-26)
PR L RRFET - B MR FAKSLIHTF
WE TN G, LIHE RN

F W =l/Np > P ateh F¥ 00 g v 5 3

Fo=r2/[A-r})/(N-1)]

!”\ﬁ‘"ﬁEd}i(N_z)L”’—ﬁ’?é%ﬁiﬁ’*mt‘i#fggtz;—z - %
( Johnston1972,p.36 ) -

b T A dofi fper - S Hafp- R AR M Gk T e fF i
Botg o A 2R AR OHH T T AR 58S R

3-8-3.4% ¥ 3 iF B4R 5 (1R R 2211998¢)

F(3-35)c F 4 # A HF R BIEAS F Cylhe) il £ 28 o g2
(3-34):h SW, (Y, —Y)2 E_Y, 42 V2 SWY, hdpsta) % & e YW, (Y, -Y)2 £
VoA Ve e Ra% B o T 5 IW Y, V)= (EWY) -V
M oE ZWi(YAi -Y)? = (ZWiYAiZ)_Y_Z s g N (3-34)F 4o I E o

WY = TWY2 +W,E2

B IWY LY, HE E G AR R ko ZWY2 3y Y ¥ EE B Y

A RA g LG HAFPEEP FC(he)plE =54 > ¥
TE G

C,(h,€) = SWY2 /W Y ( 3 3-12) (3-38)

3-9.4% &t jFehdp B Thdicte LA B GF O F IR T
3-9-1L4k A 4p M T #c 2 A9 4 Al b p R X
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FF o RAEREE Ry 2 X DM R

2 W, (X = X)(Y, = Y)
J2w(x X)2Zw,(y, - )

:BVZWk(Xk_)_() (3_39)
\/zwj(yj _7)2

Fl Ly, =a+bx 0 @ # y*=Xwy, =Xw(@+bx)=a+bx=y » ¥ £

ZWi()/i _)7)2 :zwi(yi _72)+zwi§si2 (3'4O>

JREEEEE FIUE A

—~ —\ 2 o\ 2
2w (¥ —Y) _p2 2 W, (X —X) _ 2

R2 =c,(h,e) = ) __ A
i Twily; -7 Zw(y; -9)?

(3-41)

3-9-2.4% A Tt R (T
fE (EQIZwiey fay,” P AR - £ 3 (329 5 ¢ A den

(b b) 2w, (X; —-X)?
o, \/ZW (X; —X)?

x?(chi-square) 4" fic » A e fb 23 b o B el i o @ Z,

S EFNOL)h¥ fiAfe m 225 E4 pd R 5 - dx’(chi-square) A fie o 8 %

v

d & Bx?(chi- square) 4 fie & & f Yopod RATHRE SRR E S

_ (b —b)Z[ZWj (X; — %)) o, (ZQk)(l—zWi ) [Zw, (, _%)2 —Sw (%, —%)?]
[0, {Zw)" (; - %)’ (EQEWE) YW, (x, %)?

_ (-’ [Ew;(x; - X)*IA-Zw ) [Ew; (x; - %) - Xw, (%, —%)°]
- Sw (X, - X)’ Zwé,”

=t (3-42)
PR SR (3-36) chA F AchAl 5 (L-2w) ot FastE S 2 (L,d)

fd RenF A fe o f b=0 R Bl
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, W, (% —X)?Zw,(x; —X)*d
ZQ(ZW(X—X)XZW.H)

w0 =Xy, = 9P 2w, (v~ 9)° 2w (x —%)* Zw; (x; - %)°d
[Zw, (X; = %)’ Zw (Y, —V)* ZQ;(Zw/” (X, — X)) X w,&,’

, Ew (y, - 7)2)(ZW (X; ~X)%)d
© I, EW -0 T,
r; 2w (y, - y)* 12w, (x; ~X)*1d

TI-r TQ R w (% - 0TI W (; - 9)?

2 [Zw(x;-%)] ZQA-ZwA)[Zw,(x; —X)* - Zw,’ (X, —X)’]

S

T1-r QI (X - X)’] Sw,(x, %)’
_ rs2 (1—ZWi2)[ZWj (Xj _X)z _Zwkz(xk _X)z]
1_r52 ZWi?_(xi _Y)Z
=t,’ (3-43)
pLFS e 3 rab 38 (3-37) e Bl 5 1-Xw’) o

AP M G E IR FR AR E 4 Ty B (1o d)j
dORNF A F ke R B L =R LR A W

L EHEFF AR E > DL FHFE IR E- 0 AT R

L

PR pd RS At AT E K TR T L LA E 5 (3-43)

PR LA R FET - RN TR FARDLIFF R

5

WEOXRIAAAY REGEATHEEF R E o

B Wo=l/npe Daf s E R E s

e r2 (1—5)(5—?2)
1-r? 1
nZ
2 (n-1(n-1)
1-r? n
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ﬁﬂpwwi{cﬁ —ﬂa?gﬁﬁi‘f"ﬁﬁ}.@? (N -1) -
n

F -t S SRS B (n_l)(n_l)”ﬁ W s - Fs?ﬁ
n
A R (-2 o B EREDY PUAFELCR 2 -

&% [ Johnston1972,p.36 ] -

Y AR RS T IS R TN Y T

R

*ﬁi\ﬁﬁ?f;@gﬁﬁi‘ﬁi&quifﬁ 1:@3;?&?;‘13&;?;;5};51—% 5t

5 }f@i‘_l’_ o
3-9-3.% 1 7l iF p BB X

3 (3-40) = 5 ke AAp A GF B R T cp(he) iRl £ 250 e 2
F(B-40) P Xw (y, —Y) Ay HE y=2wy te #3 % L Ho Zw(F-Y)°
Ly#d yapedl e pRogR ke FE Zw(y -V =Cwy) -y
B2 X (-9 = (Ew )2y S S (3-40) 7 4 4w

iy = Zw P+ W
ERIWY LY HE LS HARREE WA E S

it LG HIAFRFEP I c(he)dpl 2 = > TR

v

B

c,(he)=Twy/Zw,y’? (3-44)
3-10.-] &

AR S OGBSI B LA R L

Pl A 0 B - BEHAELY TR e B R R %
Hoge v % 8% > R%E X%~ 82083 ~BFAREF (31
~F3B)FoFI R FIHEE N A BB B 47T

BETE - FRPBET IS HERRE LR G AR AL R ]



Bl fgas it o4 LB LR FEARALY B A AR
n

Ko RRMATRE koo i R R B EA R A A

BiEdg o AR

;

FaOR1A&d  HFHDAo 5 P RE
R 1A KRR DA T Do A R BFEDEIEL S R F RS
PRBEPELRE S R RF RS 0 0 Rk X R TR

TEEPAFTEBNIRF A d BN AT M AT HKDAS P I h

[k

£

i

Foi4EraEh LT B E N (58 39~38344) 5 0T

Fo - i L i ol T Tln e fei LT w
W RF ) D] e

e \ﬁﬁfg‘g d }iﬁﬂ%f“l?ﬂﬁ;«*hfgﬁio

B2 A g PR EWSWTER ] 2 g Co o

Ry
<
0

CH B S R A KA RIRBPRE TR A R
@EFET G REER T & BH IR 1
ipiﬂ%*w%ﬁ&ﬁﬂﬁﬁ?ﬁﬁ%’{ﬁ@ﬂF&%ﬁﬂ@%%&
AT AR ALY LR ER B AR TR AR FRET i
s ¥egh 2 2 e i > 3 YR 2 N enw R L v R R R FA T TR LR
B B FAE R E R THER R BALEIRP > DT RN

S A d R k- B o
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3l A v defpi fF o A FPRF FAPHEE Lo fF o a2t
Fophaw jF 3 0E % R i B R (hetero-scedasticity) i 4e st
i (Kmenta,p.272)» ™2t r pr j2 ff R Rl £ 30 4 % 2 Scin
€ & M b i ﬁrz(Kmentapp 353-356 ) iz ¥ Fl M fv & #H (
Bz 1992a,1993,1994b) > - L kW > RRE FHEH DA HE L B
ATA aFr AR DR TS BEREMNEFLE
Piganpp e LT X -t gy W aeEsr T &y

R e

T

32 7 AR A MR T FA Ao e T g BiEA
B SRS NN LE RS s S
R HRERER T ARG T S e P e R G

RN E R 5SS T

\\«\-

32 3-3: b > & (full information)f & F + 2b > 4 o i 0 4k R 22 97 3%
MEHED R A R AR AL L F Ryt d
AR D R A R T FRHAEBERL AT
WMEREF D LR S RFCEZ AR AP A Bk
s e E T RGP EEHGEALELE LT P2
1980 & & r&ETE ekl 4 2 F & (holographic biology)
(5% >p.628) i ¢ 4k {22 (1997h) ek 2 F BB ¥ F 1 o

X 3-40HF A nde Wl on At zh A gl R G etk B 22( 1997
d) eh* 2 o

35 AREHRES BWETRGY IRP RFHEEIL DR

FREREWFAARGREIEK?EF AR IIEF IR
AR ARDOPF R IEKE I REGR ADAS TR S

#ic [ PR 22 1997b,pp.61-107) & & - B 7 B 4 0 chfE #cfo A
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fop B S B FAY LG A RehA BEA O LY AR
B o BORR LRGP

T o

BPRAAHEL EoEER XY

—

T 36 FAMPNRP O FILE N ¥ N GRATE TR J N
;;aﬁ;@gj&ﬁgg—koomp%g\, LL P R I S A -

P E
BL 7 3% - & i 3t iE (consistent estimator) e A o
PL 37 A ek * HRREE (1998c) HESAESR TR T 7 A4 R fF e
APME B S A 0 A NS TR A T A A e s i e
BB 5 o
LBt R LA A BT R TN S tRTATEATT
FARLTHREEAEZHER (), HE K % R G
¥ 8 48 i 12 (robustness) - Al Teg &% E -
390 F15 2 Hm W, =Q/X2Qpe W, =Q;/2Q;> QAR 1 * #k C
BE Mo bt 2R g A g 5% v o
3 3-10 0 & ok A eh N RIS A Rz (1998c) di A E B

r—a'gﬁ 1 f”iﬁ.‘]'s‘?’fgﬁﬁﬁmﬁﬁfﬁgp ﬁ}\mﬁﬁi 7S
j\J

=g

(72 ) e fpin G endp B3 0S¢ o
x 3-11 ¢

R F TR YA ALT EN a s AT RN T
e B FARVTER TN FRE Y ERBANEARIL A BEIF

M (R % 1993) o
312 ARG 4

R EHAPFPBEPFo(he) LF LGN K e

B E R A ? A
4 Fh

i) iz/;"_ °©

)

FhEbL T HE R R G HA L
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P EYREBRBYRE I NEF IS —NEEHRES 6

EEFOYEY A FAREFTEYORAE LR AV LL
FRAIfcE AP AT 2 R § R RP Foedd 2 8% Foahpp M &
PR QG R B EIR R P g4 I A BT R AL A AN -
iﬁwwéﬂ\ﬁﬁﬁi%~iﬁ’£%3i%l%w%ﬂﬁqﬁ;(%ﬁﬁi
2004a,b » 3448 2005a,b) » 4 ¥R R L= AR R 2 FA R fIER
a1z £33 b AJIERMRE T G Foxe & FRE LT
T BB P LR AT INEE L AHD 2 RFR R ek | %
35 o

TRz (1996a)  f1* s @ atE g d 6 78 nATHREe 37 7200
o3t S 1 Al i 2 0 e BESRMEE (e %) REFEH L E P Rhre B
Foo TEBREFA (FFD2E X2 (2F]) £ 2 £ R FRF Fl
i erp 4 JETR T A O G I BT R FIAARTE dp 2 TR AR WP 23X
T R e BRI AT AR T HRP A fIZ AR E T
FRoR1amflsty 2 AP ST oz FRis ) S o g A
B2 o

£

igw EFS4aE DHERIERA (NEL) 2 F- 2 2 flapedig
R e 2 F A5 A4 L 2 AR o i R R RS R
Fh - R AR EE A EARL P P T LB oA g2 L 0 AL

Fl

cqlE g B JIAER B A AL E
Fobw A A g e Lo pHA R R

LR BATRR e B -
N S S Y T R
FPRUA2A=F afle 2415 AEEEES K23 B8 E (hRA2
1996): ¢cf WA ¥ & ¢ £enmy PR £ 37 dw B{lE 2 ML A0

e fa g A RE S JAMEAEr %2 T Fal ks (a2 2001b) -
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CEFAERFINPE r» L FAF A BT LR L4~ 2 BB F 4 gk
FRR1 FTaao FEEL () e fagdams (fis) &4
(e ) Mo ¢ REYF Tt &3 & I3 P wrpl B i+ £
2E o HRMze (199%a) FAIY ARALEIFE AT UATEE e 7 LR
Wstwm ol (&) EF9 (F1) haflz 5% e B F R EERFEFEE P RO
B XITREEFD () 2 & (2F) £FHERZ £ BEJRF F
S4ATEAn A EIR T 2 OENF o (e R TR Fl R 4aiE a2 BTkARF R o

\a

AERBES - RAAMALE F=F 05 G REERY RS F LT

'g_-
& ‘Hiéfﬁfi%;fp E‘%ﬁ?”ﬁ’ﬁfzm}@

N

4y

FoBBI A LR E R
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S| TimE | EEx A C D E F G K, K, Ly L, M
A 290,421 742,608 1
C 427 889 | 0.9759 1
D 15,499 | 483,442 | -0.2755 | -0.1643 1
E 172,421 | 486,036 0.3790| 0.5278| 0.1994 1
F 766,475 (2,064,382 | 0.8148 | 0.8897 | 0.00911 0.7036 1
G 923,398 (2,455,951 | 0.8142 | 0.8846 | -0.1497 | 0:7501:1:0.9780 1
K, 682,212 (1,968,964 | 0.8418 | 0.8317 [ -0:1398 | 0.3028 | 0.6736 | 0.6536 1
K, 834,227 (2,073,386 | 0.9170| 0.9501 | -0:2944.| 05780} 0.8956 | 0.9251 | 0.8112 1
L, (1,111,369 3,017,116 | 0.8530 | 0.8572(-0.1354] 0.3920 {0.7688 | 0.7505 | 0.9739 | 0.8537 1
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M |[1,299,446 13,193,313 | 0.7914 | 0.8656 | -0.0498 [ 0.7639 | 0.8950 | 0.9133 | 0.7353 | 0.8749 | 0.8108 | 0.9233 1
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A 103,045 | 198,085 1

C 258 501 | 0.9992 1

D -2,730| 138,856 | 0.0422| 0.0710 1

E 22,407 79,156 | -0.1484 | -0.1669 | -0.3823 Is

F 166,239 | 321,103 | 0.9847 | 0.9809 | -0.0217 | -0.0248 1

G 191,375 | 371,122 | 0.8045| 0.7866 | -0.4745 |..0.3349 1-0.8680 1

K1 210,252 | 644,529 | 0.8901 | 0.8872|-0.1029 | ©0.2493 | 0.8722 | 0.7399 1

Kz 281,278 | 776,982 | 0.8446 | 0.8342 [ -0.3307 [~-0.03370.8580 | 0.8589 | 0.9503 1

Ly 556,097 12,932,645 | 0.8755| 0.8780 | 0.0713 | -0.3906 | 0.8420 | 0.6185 | 0.9687 | 0.8618 1

L, 547,314 11,611,744 | 0.7422 | 0.7240 [ -0.5526 | 0.1738|0.7905 | 0.9278 | 0.8333 | 0.9452 | 0.7220 1

M 394,546 11,307,202 | 0.8738 | 0.8639 | -0.2880 [ -0.0573 | 0.8904 | 0.8659 | 0.9531 | 0.9746 | 0.9000 | 0.9454 1
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A 50,660 | 58492| 1
C 155 178 09969 | 1
D 6,670 | 46,904 | 0.1960 | 0.1874| 1
E 14,917 | 46,836 | 0.3162 | 0.3008| 0.8303 |, 41l
F 92,073 | 119,980 | 0.9309 | 0.9272| 0.4036| 0.4453] ‘1
G | 100,320 | 124,914 0.9392| 0.9330| 0.3284| 0.4909[0.9759 | 1
K, | 120,325| 218,279 0.6352| 0.6572| 0.0143| 0.1025|0.7223 | 0.7268 | 1
K, | 177,839 | 472,403 | 0.4145| 0.4223|-0.2680 |-0.2886-{-0.5124 | 0.4846 | 0.7307 | 1
L, | 187,783 | 293,107 | 0.6928 | 0.7104 |-0.0661 . 0.0128 | 0.7857 | 0.7363 | 0.9615 | 0.7599 | 1
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Bl | T¥EE = x A C D E F G K1 Ky L,
A 22,021 41,376 1

C 96 208 | 0.9902 1

D 6,580 29,649 | 0.4112 | 0.3269 1

E 9,907 38,857 | 0.8605| 0.8419| 0.6367 1

F 62,445 | 273,386 | 0.9498 | 0.9777 | 02567 | 10:8215 1

G 65,772 298,254 | 0.9419| 0.9734 | 0.2188 | 0.8200 | 0.9981 1

K1 69,031 | 272,256 | 0.9115| 0.9476 | 0.1578 | 07610 | 0.9V87 | 0.9805 1

K, 81,700 | 327,009 | 0.9013 | 0.9337 | 0.1871] 0.7463 | 0.9612 | 0.9597 | 0.9625 1

Ly 104,201 | 341,838 | 0.9318 | 0.9599 | 0.1850. 0.771910.9789 [ 0.9794 | 0.9924 | 0.9563 1

L, 141,828 | 428,172 | 0.9540 | 0.9580| 0.4091| 0.8738|0.9550 | 0.9485 | 0.9408 | 0.9517 | 0.9506

M 87,372 | 358,121 | 0.9552| 0.9607| 0.4146| 0.8971[0.9691 [ 0.9639 | 0.9323 | 0.9252 | 0.9424
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A | 13,084 | 10,607 1
C 32 26 | 0.9669 1
D -258 | 8,644 | 0.0032| 0.0111 1
E 2,764 9,562 | 0.2108 | 0.1768 | 0.2122 1
F 19,587 | 18,864 | 0.8684 | 0.8373 | 0.3111 | 0:3983 1
G | 22,610 23,003 | 0.7986 | 0.7559 | -0.0325 | 0.6626'|0.8687 1

Ky | 36,324 62,346 | 0.2618 | 0.2397 | -0.2040 | -0:1276 | 0.2668 | 0.2424 1

Ky | 30,721 | 47,484 | 0.4747 | 0.4658 | -0:2242 | 0.2450 | 0.5277 | 0.6189 | 0.3462 1

L; | 52,048 | 76,703 | 0.4092 | 0.3857 | -0.1688-0.0231 [0.4310 | 0.4073 | 0.9189 | 0.4797 1

L, | 50,370 | 74,139 | 0.5527 | 0.5339|-0.1754 | 0.3068 | 0.6238 | 0.7050 [ 0.3755 | 0.9239 | 0.6018 1

M | 30,860 | 44,267 | 0.4752 | 0.4480|-0.2461 | 0.2643]0.4393 | 0.5626 | 0.2063 | 0.8739 | 0.3085 | 0.8305

R TR KR 1996 S#S RELH B LS AR BB AHTH

1 A (C) T30 8 5947 HaepT g ol m FALE 305 “37 5 %t
7, E&_ﬁz\ﬁfi‘o



8.1

S LRT LW A E
A U ETEEIRREY 3HT C RGP AH G
5y
S| Tiom | ey A C D E F G K K, Ly L, M
A 7,455 6,706 1
C 26 241 0.9930 1
D 569 2,456 | 0.4494 | 0.4025 1
E 1,086 2,956 0.4575| 0.4221| 0.5292 1
F 11,002 | 10,232 | 0.9543 | 0.9330| 0.6223 | 0.4841 1
G 11,519 10,478 | 0.9556 | 0.9358 | 0.5226 | 0.6308]0.9672 1
Ky | 17,631 34,340 0.2633| 0.2830 [ -0:0615| 0.0632 | 0.2170 | 0.2442 1
K, | 12,941 20,836 | 0.1992| 0.1893 | 0.055170:0563-{-0.2781 | 0.2746 | 0.1504 1
Ly 25,109 37,321 | 0.3005| 0.3148 [ -0.1193:} 0.0563 |.0.2655 | 0.3031 | 0.9561 | 0.2599 1
L, | 22,625| 25,098 | 0.3053| 0.2869| 0.0132 | "0.0941| 0.3754 | 0.3900 | 0.1604 | 0.8627 | 0.3167 1
M 14,660 | 12,447 | 0.4360| 0.4220| 0.1535( 0.2900]0.4874]0.5218 | 0.2133 | 0.7092 | 0.3219 | 0.7912 1
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Si| Toe [REL | A C D E F G Ky K, L, L, M

A 5,152 4,732 1

C 23 21| 0.9951 1

D 559 3,746 | -0.1543 | -0.1917 1

E 819 2,743 0.0549| 0.0239| 0.8010 1

F 7,767 7,284 0.8071| 0.7798 | 0.4147| 0.4832 1

G 8,027 7,405 0.8924 | 0.8729| 0.1987 | 0.44050.9529 1

K1 17,357 | 67,418 | 0.4711| 0.5086 | -0.7370 | -0.3447 | 0.0157 | 0.2607 1

K, 14,405 | 69,516 | 0.4981 | 0.5342 | -0.7117"=0:2843--0.0652 | 0.3189 | 0.9800 1

L, 25,310 | 88,508 0.5030| 0.5395|-0.7335:} -0.3535 [.0.0489 | 0.2883 | 0.9959 | 0.9828 1

L, 30,728 (154,394 | 0.4836 | 0.5201 | -0.7306 [ -0:3038 | 0.0389 [ 0.2954 | 0.9821 | 0.9978 | 0.9846 1

M 25,876 [154,339 0.4524 | 0.4914|-0.7309 | -0.3065 [ 0.0027 | 0.2589 | 0.9854 | 0.9956 [ 0.9849 | 0.9974 1
Bds 7 AL kR 1 1996 & r,ﬁf REL APED TR

B Adc (C) T
é&-,ﬂi-%ifio

:."‘%“A", ‘F',%}_-_Ii

/

2 s

=1\

i PR 0 5 R LR




08T

A~ U BT EL R R SHET Y ORGP A
5y
S| Tiom | ey A C D E F G K K, Ly L, M
A 5,120 6,144 1
C 27 31| 0.9989 1
D 494 2,131 0.4738| 0.4744 1
E 438 4,394 1-0.1339 | -0.1414 | 0.4240 1
F 7,557 9,564 | 0.9338( 0.9348 | 0.69901 0.1097 1
G 7,501 9,386 0.7812| 0.7786 | 0.6837 | 0/4836]0.9116 1
Ky | 11,604 14,593 | 0.4789| 0.4813 | 0:4649 | 0.2511 | 0.5876 | 0.6108 1
K, 7,881 | 13,608 | 0.4644 | 0.4706 | 0.3375| 0:0687-0.5807 | 0.5472 | 0.5377 | 1
Ly 17,981 | 25,926 | 0.5945| 0.5949 | 0.6017] 0.2525 }.0.7356 | 0.7311 | 0.8908 | 0.5837 1
L, 16,087 | 27,672 | 0.4312| 0.4315| 0.6214 | "0:5533| 0.6655 | 0.7960 | 0.6114 | 0.7206 | 0.7534 1
M 9,204 13,128 | 0.6323| 0.6405| 0.6816| 0.1784 | 0.8106 | 0.7547 | 0.5473 | 0.7557 | 0.6581 | 0.7720 1
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Bl THE T F A C D E F G K1 Ky L, L,
A 570 291 1

C 2 1| 0.8023 1

D 76 422 1-0.0390 | 0.1899 1

E 17 330 | 0.1643| 0.0741( 0.3727 i

F 925 617 | 0.6464  0.6969 | 0.6984 | 0.2849 1

G 865 562 | 0.8348| 0.6656 | 0.2349 | 0.6199{0.7405 1

K1 4,049 4,096 | 0.2399| 0.3497 | 0.2306|-0.1836| 0.4327 | 0.1941 1

K, 2,287 2,911 | 0.4656 | 0.4237| 0.1144 [-0:1799,{,0.4254 | 0.2753 | 0.5012 1

Ly 4,824 4,573 | 0.3057 | 0.4005( 0.1611-0.2921 | 0.4395|0.1899 | 0.9588 [ 0.5575 1

L, 3,135 3,431 | 0.5296 | 0.4154| 0.1424 | -0:2033 0.5266 | 0.3516 | 0.3720 | 0.8088 | 0.4457 1

M 2,670 2,362 | 0.3771] 0.4185| 0.2767 | -0.1629 | 0.5497 | 0.3000 | 0.2806 | 0.6814 | 0.3582 | 0.8031
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A | 84393 391,168] 1

C 202 870] 0.9972| 1

D -311 3,965 | -0.0308 | -0.0174| 1

E 425 8,328 | 0.0197] 0.0209| 0.2574] .1

F | 145639] 757,980 0.9982] 0.9936[-0.0117] 0.0149] "1

G | 146,375| 758,196 | 0.9983 | 0.9936 | -0.0141 | 0.0246 [0:9990 | 1

Ky | 276,032 | 1,646,652 | 0.9916 | 0.9850 | 0.0081| 0.011670.9975:(0.9973| 1

K, | 310,266 | 1,915,556 | 0.9919 | 0.9851  0.0080 | 40:0200-{-0:9977 | 0.9974 [ 0.9999 | 1

L, | 314,718 | 1,848,250 | 0.9919 | 0.9852 | 0.0070}.0.0117 | 0.9976 | 0.9974 | 0.9999 [ 0.9999 | 1

L, | 327,660 | 1,903,756 | 0.9925| 0.9858 | 0.0047 | 0:0267|0.9977 | 0.9977 | 0.9995 | 0.9995 [ 0.9997 | 1

M | 387,666 | 2,303,044 | 0.9923] 0.9856 | 0.0072] 0.0213{0.9977 [ 0.9977 [ 0.9998 | 0.9998 | 0.9999 | 0.9999
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S| Tiom | Ly A C D E F G K, K, Ly L, M
A 11,282 32,889 1
C 33 91| 0.9922 1
D 1,970 10,889 [ 0.9255( 0.9329 1
E 3,282 20,082 | 0.9201] 0.9317| 0.9959 4
F 23,247 94,778 | 0.9727] 0.9779| 0.9844 | 0.9852 1
G 24559 | 103,863 | 0.9685| 0.9747| 0.9860 | 0.9880:0.9998 1
Ky 51,977 | 253,365| 0.9415| 0.9527( 0.9910| 0.9959( 0.9933 | 0.9950 1
K, 48,449 | 241,918 0.9470( 0.9562 | 0.9906 [--0.9940-{-0.9950 | 0.9963 | 0.9980 1
L, 53,836 | 257,016 | 0.9467 | 0.9566 | 0.9913 | 0.9946 | 0.9948 | 0.9962 | 0.9997 | 0.9984 1
L, 63,548 | 326,765 | 0.9446 | 0.9538 | 0.9919( 0.9956 1 0.9946 | 0.9961 | 0.9985 | 0.9998 | 0.9988 1
M 49,920 275,523 0.9301 | 0.9427| 0.9909 | 0.9982 | 0.9894 | 0.9920 | 0.9979 [ 0.9967 | 0.9966 | 0.9977 1
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A 1,734,616 | 1,449,895 1
C 2,318 1,544 | 0.9608 1
D -43,674 | 1,449,915 -0.3840 |-0.2481 1
E 1,084,777 1,070,798 (-0.0999 | 0.1032| 0.2168 i
F 5,307,037 | 3,505,586 | 0.6115( 0.7532 | -0.0766 | 0.5082 1
G 6,435,488 | 4,411,213 | 0.5879 | 0.7052 | -0.3369 | 0.5753}0.9432 1
Ky | 4,240,227 | 3,837,510 | 0.6930 | 0.6586 | -0.1324 [ -0.2723| 0.3033 | 0.2185 1
K, | 5,292,197 | 3,523,024 | 0.8536 ( 0.9100 [ -0.4557 |-0:1620--0.8100 | 0.8328 | 0.5930 1
Ly 7,122,718 | 5,503,476 | 0.6862 | 0.6709 | -0.1721 {-0.1614 |..0.4730 | 0.3933 | 0.9405 | 0.6637 1
L, | 12,870,728 | 9,756,779 | 0.7216| 0.7105| -0.5212 | 0.3061| 0.6805 | 0.7864 | 0.4079 | 0.7559 [0.5771 1
M 9,146,829 | 5,729,289 | 0.5093 | 0.6288 | -0.1626 | 0.6430| 0.7918 | 0.8388 | 0.3475 | 0.6816 |0.5258 [0.8566 | 1
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A 676,539 674,488 1
C 1,691 1,727 | 0.9994 1
D -135,229 530,030 | 0.3249 | 0.3559 1
E 7,379 277,583 [ -0.6933 [-0.7149 | -0.8192 i
F 1,113,468 | 1,020,161 | 0.9909 | 0.9863 | 0.21151-0.5986 1
G 1,256,076 | 1,035,420 | 0.6242| 0.5979 | -0.5232{--0.0977},0.7165 1
Ky | 2,245,508 | 2,492,863 | 0.9765 | 0.9737 | 0.2351 [-0.6704| 0.9732 | 0.6588 1
K, | 2,790,266 | 2,582,916 | 0.9068 | 0.8944 | -0.0625 |-0:4250-/--0.9392 | 0.8434 | 0.9518 1
Ly 9,301,131 (12,531,546 | 0.9787 | 0.9809 | 0.3799{-0.7709 |.:0.9577 | 0.5425] 0.9871 | 0.8928 1
L, 5,595,908 [ 5,126,438 | 0.6978 | 0.6744 | -0.4372 | -0.0542° 0.7740| 0.9719| 0.7631 | 0.9204 |0.6571 1
M 4,725,545 | 4,597,307 [ 0.9265| 0.9152 | -0.0212 |-0.4580 [ 0.9561 | 0.8300 | 0.9625 | 0.9955 [0.9127 |0.9069 | 1
ReFAL KR 1996-# rﬂf‘ EHBZELIAREAZHTH
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hraw H oo

¥~ %%;&}4’1\/\\?3
A e MR TEE R E Y MET R
B#c| Ti9E (LI A C D E F G K1 K, Ly L, M
A 119,263 80,866 1
C 364 250 | 0.9929 1
D 19,008 95,285 | 0.1926 | 0.1789 1
E 28,834 99,347 | 0.3288 | 0.3020 | 0.9040 1
F 260,260 174,220 | 0.9151| 0.9257 | 0.3150| 0.3362 1
G 270,087 182,659 | 0.9512| 0.9538 | 0.2705 | 0.3930 0.9723 1
K1 450,601 501,398 | 0.5314 | 0.6035 | -0.1607 | -0.1586'| 0.6671 [ 0.6339 1
K, 850,079 | 1,185,024 | 0.1607 | 0.1963 | -0.6426 |-0:/23%+{0.2983 | 0.2261 | 0.6326 1
Ly 634,251 621,825 | 0.5201 | 0.5877 | -0.2355{-0.2511 | .0.6464 | 0.6029 | 0.9858 | 0.7092| 1
L, 986,826 973,218 | 0.3630 | 0.4123| -0.4278 | -0.4890"| 0.5200 | 0.4532 | 0.8394 | 0.910510.8882 | 1
M 631,025 534,174 | 0.5157 | 0.5537| -0.1910 | -0.2558 | 0.6845 | 0.6134 | 0.8652 | 0.7810]0.8990 [0.9474| 1
R A ‘}"" J 1 1996 -# p/‘? - i% E#"—”*iv}%ﬁﬁl‘: ‘}"
PR A (C) THEE =LA, HATmEaff m FRE (205 4 5 R
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B Adc (C) T
%#ET:O

:"‘%“A" ’ ‘F',g#_]’_i’jfﬁ

¥~ %%;&}4’1\/\\?3
AT CMEBTEE R ET KET S RF M Gk
Sfc| Tivm LA A C D E F G K, K, Ly L, M
A 184,007 160,283 1
C 915 869 [ 0.9959 1
D 56,963 78,031 | -0.0796 |-0.1644 1
E 152,778 126,759 | 0.9276 | 0.8974| 0.2476 1
F 1,148,328 | 1,235,517 | 0.9886 | 0.9978 | -0.21.79 | 0.8742 1
G 1,244,142 | 1,363,668 [ 0.9865 | 0.9968 | -0.2316 | 0.8708"{ 0.9998 1
Ki: | 1,109,364 | 1,246,630 0.9760 | 0.9908 | -0.2838 | 0.8403 | 0.9966 [ 0.9973 1
Ky, | 1,321,785 | 1,442,571 0.9731| 0.9879 | -0.2828 |.-0:8352+{--0.9937 | 0.9941 | 0.9961 1
Ly 1,424,674 1,532,583 | 0.9818 | 0.9939 [ -0.2577 | 0.8519 [ .0.9981 [ 0.9982 | 0.9992 | 0.9953 1
L, | 1,844,714 | 1,676,800 | 0.9964 | 0.9943 | -0.0945 [ 0.9233"| 0.9892 | 0.9874 | 0.9794 | 0.9796 [0.9838 1
M 1,555,239 | 1,461,658 | 0.9956 | 0.9876 [ -0.0322 | 0.9471 | 0.9795 | 0.9773 | 0.9632 | 0.9610 {0.9700 |0.9936 | 1
ReFAL KR 1996-# rﬂf‘ ERBELANED AT

i PR 0 5 R LR




R CMABTBE R ER B FT RPN A

| TE [ FFL | A C D E F G Ky K2 Ly L, M

20,314 | 12,404 1

49 31| 0.9617 1

6,390 | 14,823 | 0.1159 | 0.1008 | 0.3542 1

31,473 | 23,834 | 0.7137 | 0.7003 | 0.3294 ]+ 0.3832 1

A
C
D | -3,310 | 14,974 |-0.1289 |-0.0954 1
E
F
G

41,173 | 30,288 | 0.6821 | 0.6476| -0.0916/] _0.6459 1 0.8116 1

881

Ky | 54,775 | 63,955 | 0.3341 | 0.3282 | -0.2879 | -0.27607| 0.4505 | 0.3617 1

Ky | 90,241 | 75,856 | 0.4432 | 0.4596 | -0.3767-] -0.0192 } 0.3584.1 0.4589 | 0.4391 1

L; | 85,994 | 86,083 | 0.4636 | 0.4588 | -0.3025 | <0.1994 | 0.5093 | 0.4527 | 0.8854 [ 0.4958 | 1

L, [138,690 110,140 | 0.5438 | 0.5646 | -0.3841 | 0.0119 | 0.4408 | 0.5426 | 0.4589 | 0.9166 |0.6493 1

M | 94,358 | 72,525 | 0.4590 | 0.4820 | -0.3792 [ -0.0632 | 0.1936| 0.3089 | 0.2066 | 0.8677 |0.2768 | 0.8408

R TR KR 1996 S#S RELH B LS AR BB AHTH

A4 (C) THo@ B 547 BT o T4 E oL 57 5 4+
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2L MR TSR R ET RET A AN G

% #| Mean St A C D E F G K1 Ky L, L,
A 9,938| 8,371 1

C 35 29 | 0.9922 1

D 889 | 3,185 0.5831 | 0.5336 1

E 1,814 | 3,928 | 0.5196 | 0.4870 [ 0.5049 1

F 15,237 | 12,758 | 0.9573 | 0.9339 | 0.7273 |, 0.5159 1

G | 16,162 | 12,973 | 0.9556 | 0.9349 | 0.6227 | 0.6861 | 0.9611 1

Ky | 23,850 | 35,082 | 0.2812 | 0.3141 | -0.0308 [ 0.0599 | 0:2161 | 0.2382 1

K, | 25,488 | 30,402 | 0.0105 | 0.0106 | -0.0110 | -0.1068 |- 0.0926 | 0.0615| 0.1767 1

L; | 35,308 | 38,166 | 0.2626 | 0.2900 | -0.14117 1 0.0315 (- 0.2070 | 0.2477 | 0.9374(0.2592| 1

L, | 39,486 | 30,984 | 0.0748 | 0.0661 | -0.0805 | -0.0661 | 0.1491| 0.1464 | 0.1376 | 0.8817 |0.2766 1

M | 25,229 | 14,701 | 0.2338 | 0.2361 | 0.0833 [ 0.1309| 0.2737| 0.2884 | 0.1661 | 0.6874 |0.2292 | 0.6994

R TR KR 1996 S#S RELH B LS AR BB AHTH
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Hi- 375842 1
g o~ Mé“’fg—rﬁﬂﬁﬂt’%%"‘-éx'ﬁf"?c’)&%#gfﬁg@&
£
e Tob | fRFL] A | C | D E F G | Ki | Ko | L | L

17,920 | 8,433 1

84 411 0.9978 1

-4,196 | 5,238 |-0.7442 |-0.7725| 0.9363 1

7,883 | 7,477 |-0.1985 |-0.2468 | 0.63494 0.7098 1

A
C
D [-15,773 | 13,622 |-0.8770 |-0.8990 1
E
F
G

19,461 | 7,847 | 0.8366 | 0.8097 [ -0.5061 | -0.2815| ,0.3246 1

K 413,622 {301,653 | 0.9154 | 0.9348 | -0.9825 | -0.8697 | -0.5417| 0.6089 1

K, 427,207 {310,206 | 0.9215 | 0.9399 | -0.9805 { -0.8629 {-0.5258 | 0.6251| 0.9995| 1

L; [545,253 (393,336 | 0.9191 | 0.9382 | -0.9821 |'-0:8712 [ -0.5344 | 0.6142 | 0.9998 [ 0.9995| 1

L, [949,243 692,653 | 0.9194 | 0.9381 | -0.9820 | -0.8666 |-0.5323 | 0.6191 | 0.9996 [ 0.9999 [0.9996 | 1

M 946,447 1697,592 | 0.9161 | 0.9354 | -0.9818 | -0.8665 |-0.5389 | 0.6124 | 0.9998 | 0.9998 |10.9997 | 0.9999

R TR KR 1996 S#S RELH B LS AR BB AHTH

A4 (C) THo@ B 547 BT o T4 E oL 57 5 4+
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R MafET B R ER SET ¢ RGN Ak

Bic| TivE | R A C D E F G K1 Ks Ly L,

10,661 | 11,377 1

55 59 | 0.9995 1

1,556 | 10,573 |-0.3262 [-0.3353 | 0.3797 1

18,614 | 18,584 | 0.9131] 0.9117 | 0.84524 0.0291 1

A
C
D 2,565 | 4,317 0.6234| 0.6171 1
E
F
G

17,605| 17,802 | 0.6082 | 0.6029 | 0.8653 | [0.5322:| 0.8562 1

Ki | 22,996 | 24,275 | 0.5714 | 0.5645| 0.8214 [ 0.3913} 0.7517 | 0.8179 1

Ky | 22,549 | 23,709 | 0.6174 | 0.6238 | 0.5945 | 10:0655++0:7747 | 0.7034 | 0.5460 1

L, | 42,318 | 54,234 | 0.6147 | 0.6055 | 0.88001..0.3852 | 0.7985| 0.8489  0.9603 [ 0.5472| 1

L, | 46,556 | 58,560 | 0.3411| 0.3353 | 0.8158 | 0.6957| 0.6733| 0.9182 | 0.7836 | 0.6722 |0.8172 1

M | 27,929 | 28,283 | 0.6609 | 0.6665 | 0.7363 [ 0.1306 | 0.8546| 0.7911| 0.5747 | 0.9080 |0.5908 | 0.7142

RN S 19964%?/-?‘% @ PEL AR LHTH
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i PR 0 5 R LR

M RS I ]
HE = L MR B R LR N
$#| T iy A C D E F G Ki Ko Ly L, M
A 667 319 1
C 2 1| 0.7549 1
D 180 655 [ -0.0334 | 0.4001 1
E -31 325 ( 0.1459 |-0.0469 | 0.0214 3
F 1,225 890 0.5076 | 0.7587 | 0.8295| 0,0477 1
G 1,014 615 0.8471 ] 0.6468 | 0.1460 [ 0.5752 } 0.5884 1
K1 5,066 4973 0.2551| 0.5450 ( 0.61911-0.3333 | 0.7010 | 0.1784 1
K, 4,042 3,795 0.3651 | 0.5407 | 0.4083 |:-0.34064:0.5245 | 0.1437 | 0.6316 1
Ly 6,273 5,902 | 0.3134 | 0.5871 | 0.5834.1-0.4112 {-0.7060 | 0.1825 | 0.9701 |0.6764 1
Lo 5,572 4,085 0.4888 | 0.5750 ( 0.4674 [-0.3413 | 0.6726 | 0.2947 | 0.5982 |[0.8091 | 0.6457 1
M 4,759 2,979 | 0.2948 | 0.6008 | 0.6421 |-0.2838 | 0.7303 | 0.2224 | 0.5231 |0.6949 | 0.5785 | 0.7897 1
Rbe TR % R ¢ 1996 p;f» EHREL AR ED ERTA
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hraw H oo

A - IMAETIE LM R E R A i

=¥
gH| TmE | BEZ A C D E F G Ki | Ko | L L, M
A | 2390458 | 681664 1

C 5,297 1513 | 0.9999 | 1

D -140 1,669 | 0.2774]0.2789| 1

E 1,478 8,253 | -0.5794 |-0.5817 | -0.0429, {11

F | 4,638,494 | 1,343,923 | 0.9999 | 0.9998 | 0.2794 | -0.5841, 1

G | 4640113 | 1,338,653 | 1.0000 | 0.9998 | 0.2790|-0.5802]1:0000 | 1
Ky | 10,056,176 | 2,953,844 | 0.9998 | 0.9996 | 0.2804 {05865 | 0:9990 | 0.9999 | 1
K, | 11,687,979 | 3,439,106 | 0.9998 | 0.9996 | 0.2815 {=0.5863/{0.9999 | 0.9999 | 1.0000 | 1

L, | 11,293,498 | 3,300,823 | 0.9998 | 0.9996 | 0.2802 | -0.5846.0:9999 | 0.9999 | 1.0000 [1.0000 | 1

L, | 11,636,804 | 3,360,389 | 0.9998 | 0.9996 | 0.2795 |-0.5765 | 0.9999 | 0.9999 | 0.9999 [0.9999 [ 0.9999 | 1

M | 14,069,574 | 4,089,554 | 0.9998 | 0.9996 | 0.2806 | -0.5797 | 0.9999 | 0.9999 | 1.0000 |1.0000 | 1.0000 | 1.0000 | 1

Rde T4 kR 19964 r/‘?“’ EHREL AR ED AT
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B Adc (C) T
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i PR 0 5 R LR

AT LM A S
E - L IMAETEE R R E ARSI RFAPM Rk
K
$H| T % Y A C D E F G Ky K, Ly L, M
A 180,111 | 63,947| 1
C 509 184 0.9989| 1
D 61,525 | 24,467 | 0.9903 | 0.9952| 1
E 113,919 46,330 | 0.9870| 0.9928 | 0.9996.:3 "1
F 540,804 | 207,463 | 0.9948 | 0.9981 | 0.9991 | 0,9982 [+ 1
G 593,198 | 229,270 | 0.9940 | 0.9976 | 0.9994 | 0.9986 | 1.0000 | 1
Ky | 1,447,414 575848 | 0.9898 | 0.9949 | 0.9997 | 0.9997 | 0.9992 | 0.9995| 1
K, | 1,379,262 | 541,899 | 0.9911 | 0.9958 | 0.9995 |- 0:99927170.9994 | 0.9996 | 0.9998 | 1
L, | 1,467,540 579,365| 0.9912 | 0.9959 | 0.9997.1:0.9994}-:0.9995 | 0.9997 | 0.9999 [0.9999 | 1
L, | 1,862,840 | 735,638| 0.9908 | 0.9956 | 0.9997 | 0.9994 | 0.9994 | 0.9996 | 0.9999 [1.0000 | 1.0000 | 1
M | 1,570,610 634,780 | 0.9869 | 0.9927 | 0.9993 | 0.9999 | 0.9981 | 0.9986 | 0.9997 [0.9993 | 0.9994 | 0.9995 [ 1
R4 TR kR ¢+ 1996# P;f% ERBEFAREA AT
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B Adc (C) T
é&-,ﬂi-%ifio

:"‘%“A" ’ ‘F',g#_]’_i’jfﬁ

d - Lz ChETEIHBER A FT RPN Ak
$#| T iy A C D E F G K, Ky Ly L, M
A 1,798,173 | 1,831,641 1
C 2,276 1,882 | 0.9706 1
D -149,723 | 1,275,502 | -0.5180 | -0.4076 1
E 706,089 1,074,643 |-0.2358 | -0.0388 | 0.3019 1
F 4 587,615 3,720,875 0.6728 | 0.7938 | -0.1191 [ 0.3925 1
G 5,443,427 | 4,439,288 | 0.6556 | 0.7731] -0.2822 0.4465.10:9674 1
Ky | 4,089,195 4,149,252 | 0.8533 | 0.8320| -0.37011-0.2600 | 0:5449 | 0.5001 1
K, | 4,932,409 4,154,317 | 0.8891 | 0.9435]| -0.5121 }..0.0543.1 0.8400 | 0.8643 | 0.7832 1
] 6,491,994 | 5,968,858 | 0.8342| 0.8268 | -0.3613}-0.1765:{0:6510( 0.6067 | 0.9660 | 0.8093 1
L, | 10,856,707 | 10,083,302 | 0.8559 | 0.8514 | -0.5360| 0.0603 [ 0.7216 | 0.7734 | 0.7155 | 0.8464 | 0.7846 1
M 7,049,843 | 5,630,842 | 0.5911| 0.7122( -0.1312| 0.5270(0.8341 | 0.8644 | 0.5538 | 0.7522 | 0.6484 | 0.8236 1
R b R KR 1996%%@ ERBEL ANER ABTR
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hraw H oo

h-tr ChfE T @A ML B AT PN Gk
$#| T iy A C D E F G K, Ky Ly L, M
A 486,747 595,280 1
C 1,229 1,516 | 0.9997 1
D 16,371 296,345 | 0.3406 | 0.3592 1
E -3,201 196,131 | -0.6433 | -0.6543 | -0.5677. 1
F 776,851 921,747 0.9947 | 0.9928 | 0.2835|-0.5778 1
G 757,279 823,491 | 0.8376| 0.8262 | -0.1778|-0.2042.[0.8797 1
Ky | 1,318,736 2,193,688 | 0.9424 | 0.9414| 0.22351-0.7314 | 0:9308 | 0.7872 1
K, | 1,537,712 2,298,833 | 0.9159 | 0.9110| 0.0514 }-0.6081}10.9186 | 0.8649 | 0.9798 1
L, | 5,547,704 110,716,566 | 0.9456 | 0.9467 | 0.3185}-0.7840{0.9275( 0.7369 | 0.9932 | 0.9530 1
L, | 2,809,478 | 4,169,884 0.8339| 0.8242 | -0.1854]-0.4149 ( 0.8572 | 0.9273 | 0.9001 | 0.9648 | 0.8531 1
M 2,583,729 | 4,078,249 0.9344| 0.9301| 0.0876|-0.6203 | 0.9374 | 0.8700 | 0.9834 | 0.9952 | 0.9638 | 0.9596 1
R b R KR 1996%%@ ERBEL ANER ABTR
PR Ad (C) TIME LA HApT i il m TALE s L CaT R
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hraw H oo

LR LEE A A &
Ao T CCHBETELMBEY T R A

$i| ToE L A C D E F G K, K, Ly L, M
A 117,758 90,338 1
C 359 2751 0.9959 1

D 16,783 70,826 [ 0.0637 | 0.0510 1

E 31,125 69,727 | 0.2517 | 0.2249| 0.8246 1

F 220,076 176,927 | 0.9051| 0.9032| 0.3470| 0.4427 1
G 234,418 187,781 | 0.9222 | 0.9152| 0.2560| 0:47741.0.9757 1
K, 285,385 373,069 | 0.5077| 0.5452| 0.0098 | 0.0991 | 0.6602 | 0.6552 1
K, 407,369 657,057 [ 0.3407 | 0.3621 | -0;2194.-0:2204-| 0.4902 | 0.4628 | 0.7568 1
L, 427,360 463,393 | 0.5875| 0.6245| -0.0678.[-0.0193 }0.6850 | 0.6638 | 0.9647 | 0.7723 1
Lo 550,851 671,411 0.4676 | 0.4936 | -0.0615|-0.0021 | 0.6322 | 0.6181 | 0.8915 | 0.9151 | 0.8902 1
M 363,008 413,552 | 0.5504  0.5616| 0.1727| 0.2306 | 0.7488 [ 0.7260 | 0.8776 | 0.8048 | 0.8673 | 0.9303 1

ReFAL KR 1996-# rﬂf‘ EHBZELIAREAZHTH
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LR LEE A A &
A L2 CHBTELHRER KFT S MF M Gk
S| TioE L A C D E F G K, K, Ly L, M
A 110,896 142,733 1
C 547 760 0.9974 1
D 27,601 55,123 | 0.1692| 0.1097 1
E 80,867 117,479 | 0.9546 | 0.9413] 0.3868 1
F 642,263 1,070,390 | 0.9912 | 0.9973| 0.07281 0.9311 1
G 695,529 1,176,071 | 0.9896 | 0.9965| 0.0580 | 0.92920.9997 1
K1 628,630 [ 1,065,786 | 0.9837 | 0.9924| 0.0249| 0.9121|0.9973 | 0.9976 1
Ky 744,000 1,244,966 | 0.9829 | 0.9910| 0.0330 }.-0:9105--0.9955 [ 0.9955 | 0.9972 1
L, 815,993 1,319,948 | 0.9877 | 0.9945| 0.0419{ 0.9171]0.9978  0.9977 | 0.9989 | 0.9964 1
L, | 1,031,617 1,521,583 | 0.9946 | 0.9931| 0.1755( 0.95797 0.9909 | 0.9893 | 0.9859 | 0.9875 | 0.9886 1
M 833,698 1,321,292 | 0.9941 | 0.9913| 0.1965( 0.9671]0.9892 | 0.9877 | 0.9798 | 0.9795 | 0.9833 | 0.9945 1
ReFAL KR 1996-# rﬂf‘ EHBZELIAREAZHTH
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B 3500t AL &
g - CHETEINRETRIRT Y OREFAAM G
54
S| Toe |mREL|] A C D E F G K, K, Ly L, M
A | 21424] 11,034 1
C 54 29| 09576 1
D -180 | 12,795 | 0.1121] 0.1198| 1
E | 4139 12,161 0.2049] 0.1729] 0.4329 | .1
F | 32,431| 24,523 08129 0.7842] 0.5071:] 0.4204 ] "1
G | 36,750] 26,930] 0.7795] 0.7353] 0.1690 | D.6507] 0.:8636 | 1
Ky | 48,479 | 61,112 | 0.2402 | 0.2333 |-0.1563'-0.1143 { 0.3214:| 0.3153 | 1
K, | 48,707 | 61,530 | 0.4372| 0.4351|-0.1555 | 0.2456{-0:4823 | 0.6240 | 0.4781 | 1
L, | 76,103 | 88,062 | 0.4106 | 0.4010 [-0.0045}0.0626 | 0.5238 | 0.5074 | 0.8722 | 0.5985 | 1
L, | 82,560(101,597 | 0.5279 | 0.5194 |-0.0333 | 0.3009| '0.6042 | 0.7019 | 0.4858 | 0.9239 [0.7346 | 1
M | 46,989 56,978 | 0.4355 | 0.4100[-0.2589 | 0.2156 | 0.3166 [ 0.5087 | 0.2610 | 0.8470[0.3224 [0.7692] 1
B TR & R : 19964 Wﬁf% BEL ABED BETA
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Hi 3750+~ &
A=t~ CHETBLRBEY BFT ° D M Ak
54
S| Toe |mREL|] A C D E F G K, K, Ly L, M
A | 13387] 10731 1
C 47 37| 09905] 1
D | 1449| 4294] 0.7356| 0.6694| 1
E | 2197| 4692] 0.6906] 0.6343] 0.7997 | .1
F | 19506 17,102 0.9721] 0.9428 | 0.8448]0.7387 [ "2
G | 20,255 17,180] 0.9724] 0.9444] 0.8094 | 0.8085 | 0.9860 | 1
Ky | 26,289 39,890 | 0.2353 | 0.2771|-0.0152 | 0.0404 | 0.1758 [ 0.1898 | 1
K, | 16,456 | 20,835 | 0.1638 | 0.1753 | 0.0805 [10.0586-0.1934 | 0.1884 | 0.1919 | 1
L, | 35575| 41,778 0.1992 | 0.2372 [-0.0880 {-0.0253 | 0.1474 | 0.1618 | 0.9615 | 0.2796 | 1
L, | 29,040 | 24,463 | 0.2079 | 0.1976 | 0.0741 | 0.0842'( 0.2478 | 0.2511 | 0.1361 | 0.8220 [0.2774| 1
M | 19,340] 13,054 0.4891 ] 0.4877] 0.3001 | 0.3874] 0.4990 [ 0.5275 [ 0.2540 | 0.6616 [0.3210[0.7370] 1
B TR & R : 19964 r/-’f‘ BEL ABED BETA
PR A (C) THEE =LA, HATmEaff m FRE (205 4 5 R
;U” ’ hraw H oo
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= L4 (CHETEERREY MET Y RF AN Gk

£y

Bl TivE | &L A C D E F G Ky Ky L, L,
A 9,466 6,720 1

C 42 30| 0.9934 1
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