2.1

211

(Ratio Analysis)
(Statistic
Approach)
(Discriminant Analysis)
(Multivariate Analysis)
2
2 2
2

. .2537- . 2541



2.1.2

(Classification)

combination)
2.1.3

(Multiple Regression)

(Analysis)

14

(Linear
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2.14
2 1 % (Vector of
Characteristics) X= (X,LX........ X)) i f1x) 1A%
(probability density function) X 2
(Linear
function) (Best discriminator)
(Y) Y Status Status = 0
Status =1
2 YI Y2
(Variance) Y
X 2 P, p2
Covariance Matrix 1 2( X
(Normal)) =l bjjl  bp2
1 2 2 Variance Y b2b
(Maximize)
A = [00JL-vgf/bXh
(Differentiate) A b Derivative =0
2n U,

WZh = Zb[biyl-p 2
WLjid=2b b=21 - 1O

1 YA 2 Y=0
X1=5Sx,/1 1 X2 =Sxdn2
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X = (X4 20/ & 22

E,(*1/ - >(1%X 11 - X+ - Dxa-*2)]

= Y,

2=5"1(M - * 2)
2
SxR Lz (%1% Q) 1% ]
[l=xmp=(x1.-%2) -1¥2

Xq
Y, =¥*0=(*1-%2) 1% 0
0 o1 0 i1 2 j1>y2
Y0 1 '/ Y2 vavr oypii o> Y21 2)
2 2

Mahalanobis’s Distance 2

Dl=( -%)2=(*1-*2  (*1-*2)

(Explanatory variable) 2 (Normal population)
1 \2 (Covariance matrix)
Y 2
F

5, 11 !+n2~£-A )]
=( 1+ 2)( 1+ 2-2)p
F (degree of freedom) p B 2pl

b



%

2.15

(Misclassification Costs)
% %
Rl R R1

% 2
C=€lp1\Rfx{x)dx + CP2\RLF2(x)dx
jRfXx)dx +\RLf2(x)dx = 1

o =X X[L-\RLEX(x)dx] +c20 2\RLFYx)dx
C = oxpx+ \Rc2p 2 2{x)dx - cxpxix{x)dx

(Minimized) R
c2p2f2{x)dx < cxpxEx(x)dx
CIPI
¥i CIP| ]
X 2

(Covariance matrix) X

£00 =) 2[5 % expl- Y-y 1 1)

—ep 4000 jirL(X- A1)+ (- 1)

=expert - £ F-ylito -

17

(Prior Probability)

P, n2

%

%

A1)
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M- My -1x > £V LT MLy LM T W

clA [z
P1 X1 p2 2 ) CP2=( Pl
, Derive
AMOE2
=y 1X'&11- Ez1)X + X'IXIIM - EzLM) + constan t
(Optimal) X 1
2
(Normal distribution)
2.1.6
(Classification characteristic)
1 2
1 1 D 1
(Actual Characteristic) 2 4 Z 2
1 2
N i ]
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(P(Correct))
| (P(Correct/Classified type 1) X
| (P(Classifies type 0) +
Il (P(Correci/Classified type II) x
I (P(Classifies type II)
(P(Correct)) = pa + (1-p)(1-0C)
(Prior Probability)

cp0=a2+(i-a)2
P=050
P(Correct) = 050 a

cn& = Max (a, 1-a)
Prior Probability 0.50
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2.1.7
P(I) = (Prior -
Probability) 1
P(1/X) = (Condition (Posterior) Probability)
1 (X)
(X/1) = Likelihood X
1
P(Il) = Prior
Probability 2
P(II/X) = (Condition (Posterior) Probability)
2 )
1X,/11) = Likelihood X
2
(Bayes’ Theorem)

PUtL) _ 4*11) « I>()
P(IIIX1) = *(*1/1) P(I)

Posterior odds = Likelihood Ratio (LR) * Prior odds
Log
Log(Posterior odds) = Log(Likelinood Ratio (LR)) * Log(Prior odds )
X Covariance

Log(Likelihood Ratio (LR)) = hOthXktha2+ ... +hpp

2 Prior
odds 1 Posterior odds Likelihood Ratio Prior odds



IwiEHfmuamg *18108
2

Log(Posterior odds) = O Xt "o+ ... +hpxpt Log(Prior odds)
Log(Posterior odds) = O X1+ 20+ ...+bpg
2.18
(scale)
(Normalized)

(Standardize; *) *
X = XXr= *XICQ

¥ = pCT.
| > xR X 2
Xk X* 1
Xk 1 Statistical
Distance 1
= X.
* XA
1
1 900
2 100
2100 1
2100 (Prior Probability)
1 0.5
( 1 900 2 100 )

(Prior Probability) 0.9
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b0

(Stable)

2.1.9

= IXI+W2X2+..+WhXn+e

Z = (Discriminant Score)
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ANNITFIUUNNAN

R -l ‘oom e o -~ U
nquumwnﬁﬂn’lu:vmwuuum nquumnnﬁﬂmu:mqmmu‘luuum

(Group Centroid)
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()
. (A1B-XJ) =0

Al Inverse  within-groups sums of squares and cross product matrix
B between - groups sums of squares and cross product matrix

x  eigenvalue
| identity matrix

within- groups SSCP matrix (A) A

( ~1)2/n
4 K* ox* -t

4ra within- groups SSCP matrix (@ et
Ap within - groups SSCP matrix et (3
Between - groups SSCP matrix (B) B

e (M)AN @ | M) AN

bap =t & Kg e xpg)ing -

b aa between - groups SSCP matrix o et
b ap between - groups SSCP matrix et 3
X ag jX pgj i g

ng
k

N (Total Sample Size) = X n o
g=1



2.2

(Eigen Value)
Eigen Value

L x Unknown scalar
2. 1 determinant

Barlett’s V
(chi-square) df= ptk-2r
VI= [N-1-(p+k)2]  (1+x)

<<

~ © =

df (degree of freedom)
r Eigen value

2
2.2.1 (Direct Method)

2.2.2 (Stepwise Method)

25

diagonal element matrix A’LB

0



F

5

1L Wilks’ [ambda
2. Mahalanobis distance
3. Unexplained variance
4. Smallest F ratio
5 RaosV
Wilk
(Overall multivariate F ratio)
F Wilks’ lambda
Wilks’ lambda
(Partial F ratio)
1
8

1213

2526.

Wilk

Wilks’ lambda

26



0.01

2.2.3

Z-score

7 Score -

na

N b

Z A

Z8

Z-score

nazatnbzb
oe=  Nat+Nb

(Z-score)

(Group Centroid)
(Group Centroid)

2241

(Level of tolerance)

27
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2.16
2242 Eigenvalue
Eigenvalue
Eigenvalue 2.1.9
2243 (Canonical correlation)

Canonical correlation
(One way analysis of variance)
Canonical correlation Eta  Correlation ratio 2
(Pearson correlation coefficient)
Cannaonial correlation

2244 (Wilks' lambda)
Wilks’ lambda

Wilks' lambda

2.3

Beaver ( . .1967)

1954 - 1964 9 38
‘' Paired Sample 6 30



(cash flow to total debt ratio) 2 (net
income to total assets ratio) 3

(current plus long-term liabilities to total assets ratio) 4.
(working capital to total assets ratio) 5. (current rati)) 6.
(no-crediit interval ratio)

Altman (. .1968)
(Multivariate  Analysis)

5
22
33 chapterX
1946 - . 1965
/-
score 2.99 , /-
score 181 Z-5core 181
2.99 zone of ignorance
Altman 95
2
Altman
..1970- . .1980

Beaver Altman

Edmister
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(..1972)
Small Business
Administration  '1 . 1954 - . 1969
L
(fund flow to current liabilities ratio) 2
(net worth to sales ratio) 3. (quick assets
to current liabilities ratio) 4.
(current liahilities to net worth) 5 (inventory to sales)  ©.
(sales toworking capital)
Haslen
Longbrake ( . .1971) 46
..1963 (Stepwise Regression)
8
86.5
Sinkey (. .1975)
..1969- . 1972
110 110

10

(Trieschmann and Pinches, . .1973, . .1974; Harmelink, . .1974; Ohlson, . .1980;
Eck, . .1982; Richardson and Davidson, . .1984; Taffler, . .1982; lzan, . .1984;
Takashasital, . .1984; Zmijewski, . .1984; Zavgren, . .1985, Bamiv and Raveh,



3

..1986; Harrington and Nelson, . .1986; Hershbarger and Miller, . .1986; Bamiv and
Smith, . .1987; Ambrose, J. M and J. A Seward, . .1988; Barniv, R and J. B. Mcdonald,
..1992) Trieschmann  Pinches ( . .1973)

..1966 - . 1971 26

26

10 6
L

(agent halance to total assets) 2,

(direct premium written to surplus) 3.
(combined ratio) 4. ( bond-cost to hond
market) 5. (stock cost plus

loss adjustment expenses) 6.
(Underwriting expenses to net premium written) 94

(Thornton, . .1977; Bamiv and Reveh, . .1989)
2
(Dummy variable) (Ambrose and Seward, . . 1988)

( LX)
( L 2530)
( )
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