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Morphological Analysis of Enlarged Venticle on CT Image,
Using Multivariate Analysis

Satoru Iwasaki, Kimihiko Kichikawa, Hideyuki Otsuji, Akio Fukusumi*,
Yasuo Kobayashi**, Yoshihisa Kuresaki, Yasuhiro Hosogi,
Ryoichi Odani***, Hajime Ohishi, and
Hideo Uchida
Department of Radiology, Nara Medical University, *Fukuoka University,
**(Osaka Teishin Hospital ***Kochi Medical University

Research Code No.: 503.1

Key Words: Computed tomography, Normal ventricular size,
Hydrocephalus, Cerebral atrophy, Discriminant
analysis

Multivariate analysis of enlarged cerebral ventricle on CT was undertaken to study the charac-
teristics of ventricular morphology.

Several ventricular segments of enlarged ventricle, defined on the basis of the study of normal
group, were linearly measured on CT image. Then the discriminant analysis with the increase and
decrease of variable was applied. The following are the results obtained.

The error ratio of discrirnination between pressure hydrocephalus and cerebral atrophy was 8.4%,
and between obstructive hydrocephalus and communicating hydrocephalus was 11.3%. Ventricular
segments were divided into three groups according to their character of enlargement: (1) the temporal
horn and trigone are large in pressure hydrocephalus; (2) the hypothalamic segment of the third ventricle
and the body of lateral ventricle are larger in obstructive hydrocephalus than in communicating
hydrocephalus; (3) the anterior horn, cellae mediae af. the level of the head of caudate nuclei and thalamic
segment of the third ventricle are relatively large in cerebral atrophy and cornmunicating hydrocephalus.

The hypothalamic segment of the third ventricle assumes a round or oval shape in pressure
hydrocephalus but a rectangular or teardrop shape in cerebral atrophy.

These findings are contributory to pathological evaluation of ventricular enlargement.
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bl, BrMEROZMICK\ T, ZhET
DIBGEHIC L > ThbBH LW EHRZREL T
WAL,

LTAHT, MERMEKTIEBICH T HHE
DB 2P53, ERSBMEFE Thah T
T3k b, BEKIELE (pressure hydrocephalus or
hydrostatic hydrocephalus) T & B4 2 #3
(hydrocephalus ex vacuo) -, fIRNE T
BREVIZ &R, AINZRANKE DT L2
Exhtws,

LiL, CTRXSZMEOBICEREK - 15
FRIEARMEA L, LeMay (19792 &K T
BRERCHEANETA L AN AE W L%
RELIHEERDDHRTH B,

Z 2T, FEELURNELRKE - TERDOME
% CT Eifg L THRHZRIL, 2XEBIToF
BrhocBameamisc ey, £KE
FICH T 2 B OHOKE Y RD 0 cRET
D,

II. &% &8

1, EHE

BB AT BETHHEEXEYEDSLEH
T, MBHETALDI, HEYFHFELLEE
T, MEFNCEE L, PHREEEEDEE
BELRFAOHERAES &L, CTREECRENRR
TRDILVWBE L Z60FI R MR E L, FinE
20~ 49 OFHETH B (Table 1),

2. BASEPL AR

FHUL =B E R 4 » P ESIEH © LIR1E
wiEx, MEOWBLMITT 5L TREL I

AAREFERMHRE ML H43E H6 5

Table 1 Age and sex distribution in normal group

Number of cases
Age  —y - F
20—29 20 20
30—39 20 20
40—49 20 20

BT SRR  EA TR 7o 79051 % 8841
Lo, ZOPERE, RZEE & 20 S hic3shl, &
FEKERAE & LT, BEHFEOBEBERE ¥ ud
BiACERRTE R X % BASEM K BE2261, BB T H
I o giER e X 5B KEEGCH
(Table 2).
II1, 75 &

1. BEEMOFRIcE-S< FHik

1) BE Ao FHE

orbitomeatal line fTICIER L1 CT 10
Fig. 1w+ %y 7/ F 2% HWTFHlIL e,
Fig. 1 (a) @ TEMP GfIE T A%ums (RE
BEDEXZRL, (b)) A RE=HEHEK TR
A ELRT. ()i Monro £ & MR i&H M H &
havrofe, ARAUMNSIARAE Ci
[l =2 BT A R AR, TRIG 3.4 B4 = £ 301g,
P 3E=REEHKBEXNE LT, (DOBIX
fIMEERRERT. ok, TEMP % X O TRIG
DEFFHHOFMERA T3, ChbDOEXHS
PIRR RIS KHE T <& 0 100% 5 U TR L L, =
g% [{I5E{E linear parameter ] &FRL TUT D
FRET 5,

2) BRELATOILT LIBEOREE

Table 2 Age and sex distribution in group with ventricular dilatation

Atrophy Obst. Hydro. Comm, Hydro.
Age M F M F M F
0—9 3 1
10—-19 1
20—-29 3 3
30-39 2 1 2
40—49 1 2 2 2 2
50—59 1 2 4 2
60—69 7 1 2 1 3
70— 22 3 1 1
Total 38 22 19
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Fig. 1 Measuring sites of ventricular size on CT. (a) TEMP : width of temporal
horn at the level of amygdaloid body (the sum of both side). (b) III-A : width
of third ventricle at the hypothalmic segment. (¢) A: maximum distance
hetween tips of anterior horns, C: maximum distance of cellae mediae at the
level of head of caudate nuclei, III-P : width of third ventricle at the thalamic
segment, TRIG : width of trigone (the sum of both sides), I: maximum tran-
sverse inner diameter of skull. (d) B: maximum distance of cellae mediae
separated only by septum pellucidum.
linear parameter =measured value/1x100

HEEBAICOWTEEHOBUREENS EWEMTO—ETHHHHNFHET, Th
8, JT7chb TEHHE+1.64 X EERE, ¥ TEW CERER, TEHBOFEYEA L, s,
FEREE L, ¥ 5143 #7121 Fischer @ #5753 5B % % Bl 729,

3) 2 ODEBR OHIFNA M 7R ERAL o H BERER  ROVPHERL 2HEHFTE 545
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Bagt A RD B Icdic, HFBIMOEH L L CHE
ExFr0EFERAVEBSTMLT, HHHEDL
7 (B EA) #ofhe LictbofE (I-A/A, 111
P/A,C/A, ....) BT H5E (EHER
R LI,

BRI . 2 FERHFT 2R, LB ¥
BISHERE ED B DRI EFES DI, ¥
AR FERTAERELHE L EWE (Z 2Tl
QIHBELR) KESWTERRERL, FoiEHE
HIFIBS B A S BB A Y T 5 RE 0L
%, WRFO¥IP A B E AL L,

4) 2 -o0EEHOHIERLBLOKE X

BIECHH X h TR BIcHE A2
WT, ¥DOKPNOBIGREYHMESROBPE[ES L O
BRERBEOEROFHEI GRS CHIFIBIE D
REOFELEE T H), ol ShicHio
Kk, MEOHEBEXHE ST IMEOMEL L
7.

2. FERERKTHOTEO 5T

HENERIRTHOM % Fig. 21R_THICS
BB L, HEMEHHIMEY SR LSS
DEEH B\ IRAR OB, FE=E 0T H R

HABEFBARFERMEE $4E 65

Xy K&, BEOMGHHLBIRECIEYST
5 R, MM o F o E=ME L b L <,
BRI D AT DR A 2 s BT, K
LRI € CHAERI T, KRR, BE=Res,
FIEHE 2R CIBOEFHTH 5.

IV. # &8
1. HEEBOREMEIZOWT
1) BELZMOIEH LRE
B, FREEH IR ERE EEX

Table 3 Values of linear parameter in normal
group. The ninety-fifth percentile is taken as the
upper normal limit

Number of Upper

measured Mean normal
cases limit

III—-A 99 2.90 4.42
I1-pP 114 3.25 4.79
A 99 26.86 30.44
Cc 120 11.98 14.95
B 84 23.34 28.77
TRIG 83 16.70 21.72
TEMP 23 4.29 6.91

Upper normal limit
=mean + 1.64 x standard deviation

3: reversed teardrop, 4 : teardrop, 5 : rectangle
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¥5%, UTREE) HnabhlcholonT, Th
BE—¥E L TCEH L (Table 3), IE# FRE{ER
II-A: 4.42, I11-P: 4.79, A: 30.44, C: 14.95, B :
28.77, TRIG: 21.72, TEMP: 6.91CH » . 7&
FRUBEE AT A R IREGIIE C LA o IphLTix, il
SRThboich, RNERLLEELDY, Thb
BEIAPLEFLTHS,

2) BAEMREE & S K EEERE

a, 2 >OEBIEOHIFNCA B IsHA O
Table 412, BECHEDOTHLMY SFIC Lt
DIER BRI T HERERE T - T (“—"3EH
Tk Lis\ B4, TEMP (3E5 0 OGN H %
DT, ThEGRECTHEHTRIIL Tuigw)
ROIHFIEBORGEOHR LY RT, HbEH=R
BLmBYHTE LR, MARRESCES
B LI HOELXERIC LIcBE T, BOEOH
8.4%, EPR 66l (7.6%) DESETHF
TEk,

wic C & Do E%R ZEHIC Lo ¥ JIBIBUc EH
W% A Lic, Table 512, # Oks 55185
CEBD R S hiclB2 RS, mEEOHFhc4 A
TdHh -0k TEMP/C, A/C, TRIG/C, III-A/C,
HI.P/CT, R3S BOEEKERIER LT
BRSh, HieEHTh 5, fads, Table 5 i2¥3|
BB O RBOFERRT. Co¥FIBE%E, BIK
DEDEDIEFIEINIE G, ADEMIXEEKE
IECHEINHBCREINTEY, #-T,
Bz + DB DN P EAL K F W AE BRI
1, — DFFZ DI EBAL A & W AE IV B E K

Table 4 Error ratios of the discriminant function in
groups with atrophy and pressure hydrocephalus

Error ratio (%)
Denominator of
discrim. function
- 11.7
I—-A 10.7
I1-P 10.5
A 9.3
C 8.4
B 9.1
TRIG 8.6

—: Transformation is not done
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Table 5 Addition of variables to the discriminant
function in groups with atrophy and pressure
hydrocephalus

N?:::li:;seof Chosen variable
used in DCF (divided by C)

1 —TEMP**

2 +JA. L

3 _TRIG**

- ~ITI-A*

5 HITI-P*

6 +B

**: Most useful variable
*: More useful variable
No asterisk: Useless variable
+,—: Sign of coefficient of DCF

BECOEIRBRABTHAS Z ENHEIL
5,

LI AT, BEFHRY L CHEHEY 0¥
FEBC LR, ¥FBEBER S hicoiz—
TEMP**, +A*, —TRIG*, +III-P, —IIL-A, +
B, +C (+, —0fF%, *Hix Table 5 L) ©JH
FFC, MBEEOHFICAHRIOH 3ETH -7,
ZCC, CRmBO¥BNES &H MM Th B
T EMbng,

Hotelling @ T2&5E1L, £fE8F 1 %0 HZK
BCEHN IR,

b, 2 ooERBEHOHFICHERRTLOKE &

Table 6 /TR d4kIc, BEEAIALDREELT
NTOMMIABEKEETHERICAKE VA, C&
DO fER TII-A/C, TRIG/C, TEMP/C 2&E
KEIETAE S, A/CHREBTAE,

APECHE ShcHMEIc o hEddTiid 5 &
MROHERZHE S 5 MEOWREIR, Fig. 31z
7RI 1% I 8 FE K BE © TEMP/C, TRIG/C 2%k
ELBMBRTACHKEWZETHY, X,
COREREVCAEENRIECILA/C AL E
<, BiZEME T 1II-P/C KM CRHETREEE
A, BT OFERERLT) kE
Zritie s,

3) PAZEMEKSEAERE & 2058 MK BRI BT

a, 2 O0FEBFHOHINCHERBILHA O

BERFERH T - 1oBED F hF h o BB Buz >
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Table 6 Mean values of linear parameters in groups with atrophy and pressure hydrocephalus
Denominator & i
ou] Atroph e Atroph: Pressure
group Lol hydrocephalus Py hydrocephalus
I1—A 6.15 < 9.44 0.34 < 0.42
III-P 7.70 < 9.07 0.43 0.41
A 31.82 < 34.86 1.77 > 1.61
C 18.24 < 22.05
B 28.36 < 33.27 1.58 1.53
TRIG 26.03 < 36.77 1.46 < 1.69
TEMP 7.60 < 18.37 0.41 < 0.83
<: p<0.05
f ™ d Table 8 Addition of variables to the discriminant
function in groups with obstructive hydrocephalus

>/
rﬁé\ ’/FH\\
Y0 )

0'o
NS

Fig. 3 Diagram demonstrating large or relatively
large segments of ventricle in atrophy (-=--) and
pressure hydrocephalus (——).

Table 7 Error ratios of the discriminant function in
groups with obstructive hydrocephalus and com-
municating hydrocephalus

Error ratio (%)
Denominator of
discrim. function

— 12.4
II1—-A 14.2
II1-P 13.2
A 124

C 11.6

B 12.6
TRIG 11.3
TEMP 13.3

-—: Transformation is not cdlone

W, BOoEOMEEY Table 7R, BLE=
B MmHEAXHPITE-01%, =A% TRIG 2455
LI HOEXY TR LicB & T, BoE0mESR

and cornmunicating hydrocephalus

Numbers of

variable Chosen variable
used in DCF (divided by TRIG)
1 +III--A**
2 _Cl‘
3 +B**
4 _AII
5 ~TEMP
6 +III--P

**: Most useful variable
No asterisk: Useless variable
+,—: Sign of enefficient of DCF

13.11.3%, EBRX3IF (7.3%) BB - THEX
hiz,

iz, TRIG & DDl ZEHc Lo FIBI %
WA 2 @A LR, B m s
h7-Dx II-A/TRIG, C/TRIG, B/TRIG, A/
TRIG TH ~7 (Table 8)., “hbix5%0EE
KEZRMICLTERASh, @O EHTSH
B, ok, TR BIBIB OMEHIE DIEFILEA
EHEKEIE R, AOEMIZEMKEEICSES
hBRCBEIh T3,

LIAT, BEEHRY TN ELFDOEEE
B U7cRRX+B**, —A**, +III.A*, —-C*, —
TEMP*, +1lI.P, —TRIG (+, —D&E, *Hix
Table 8 & F)DIETHAA & h, TRIG XFEEOH
b TR TH -7,

Hotelling © T % 12 &8 1 B0 H E K
ETERHEI N,
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Table 9 Mean values of linear parameters in groups with obstructive hydro-
cephalus and communicating hydrocephalus

Denominator TRIG
group Obst. hydro  Comm. hydro. Obst. hydro. Comm. hydro.
III—-A 10.72 > 7.97 0.28 > 0.22
III-P 9.52 8.56 0.25 0.24
A 35.62 33.99 0.96 0.57
C 22.71 21.29 0.61 0.50
B 36.19 > 29.90 0.97 > 0.85
TRIG 37.73 35.67
TEMP 19.02 17.63 0.50 0.49
> p>0.05

S/

o\

o
__/

Fig. 4 Diagram demonstrating large or relatively
large segments of ventricle in communicating
hydrocephalus (==--) and obstructive hydro-
cephalus (—).

b, 2 oOEBBEOHIBNE B Lok E X

Table 9 /R #kic, HI-A, B X O IL-A/
TRIG, B/TRIG MHESKFETHERIZAKE

EWHRERAE SR,
EcHHE IS hyhTiID S &,

MO BB Y BT 5 ME 0L, Fig 41
RTRRIC, BAZEMKIRE © [II-A/TRIG, B/TRIG
MAEL, ZE@EMEKIERE T C/TRIG, A/TRIG
X CRBHETRAEZE R -2 FIBIH D /R

BOBFESXEELT) KKENZ LTS,
2, B=ERHEHRFETH oMM
EEMERETHOMEY 5 B 0B L IER,

B FEKBREE T195% (3941) »iM, M TH Y,

PMZERETIR66% (2561 2R, 26% (1041

Table 10 Shape of hypothalamic segment of the

third ventricle
00 00l
Atrophy 3 10 25

Obst. hydro. 10 1 1
Comm. hydro. 8 10 1

DR TH -7 (Table 10).
V. E #

HH AT T LA o FEFhe o TR R
5,

<JEWI 1 >68%%, S

Fig. 5 RERRANZ BB L LM S h TV 5 E
flchs,
BSEDPIEME (Table 11) 3T NTEF O LR
(Table 3) % Tk h HUBHEAFHCEL, Zh
% SRR & B K SRR /2 B8 2 Y BB s R AT
% £2.68 (Table 11) & EDfE 7z b ¥ FIBI KD
by MEM/E I, EEHBERTOMIT
BRI EZE LT 5,
<JEF 2 >26%%, B

FRK BB B X APAEMKEESTH S
(Fig. 6). BFEME & mAEKTUE B3 5 ¥ 3B %
DEIL—9.4TE fo h BEKIRFEICHE S h, BAZE
MK BRAE & 2038 M K BRAE 1 B3 5 ¥ BIBE S o i 13
5.93 & 7 b ¥ FUBIH Y & b PAZM KIEE 78 &
iz,

=S RIR T E 0 3 5 oK BT i A By e
BRABEEL T3,
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HARSHMHMERME 543% $6 2

Table 11 Sizes of ventricle divided by the maximurm inner diameter of skull (linear parameter)
and values of discriminant function

Case No. 1 2 3 4 4
II1--A 7.55 14.12 8.20 7.10 8.28
II1--pP 8.46 10.85 9.95 7.10 9.14
A 36.08 44.81 32.08 29.46 34.62
c 23.00 25.44 23.79 19.35 23.01
B 35.51 52.04 32.79 28.17 31.72
TEIG 29.09 56.01 33.84 23.66 31.40
TEMP 10.37 30.92 16.04 12.47 18.82
DCF (A—H) 2.68221 —9.46659 =2.01267 =0.04178 —-2.54516
DCF (0--C) 5.93258 =1.30006 =0.51.029 —2.99045
DCF (A—H): Value of discriminant function concerning atrophy and pressure hydrocephalus

DCF (0—C):

Fig. 5 Case 1: A 68-year-old man clinically
diagnosed as cerebral atrophy, which is support-
ed by the discriminant function. The hypo-
thalamic segment of the third ventricle shows a

rectangular shape.

(denominator; C)
Value of discriminant function concerning obstructive hydrocephalus and communicat-
ing hydrocephalus (denominator; TRIG)

: After a month of case 4

AN\
7 A \N
Fig. 6 Case 2: A 26-year-old man with ob-
structive hydrocephalus caused by aqueductal
obstruction. Obstructive hydrocephalus is also
diagnosed by the discriminant function. The

hypothalamic segment of the third ventricle
shows an oval shape.

<IEF3 >T745%, B Table 11T/~ $HIZRIZERE & 2038 ¥ K EE 1T

Fig. 7T X ZRR R BIR O BIRBHAIC X 5 B4 % I BIBIE D iE 13 — 2. 01 C & FE /K BRAE 12 454
BRI T IO RAE 5 B B CT &<, EHEZH S, PAZEMEIKIRAE & 228 MK BEE i B 3 5 I3
I X % B E230mm KT H Y BRIRIIC AR BB DAE—1. 30 THIFIBIR 2 & b 2558 ¥ K BHEE
PEKEREE & W S hicfERITH 5. o hice,
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Fig. 7 Case 3: A 74-year-old man with com-
municating hydrocephalus caused by rupture of
aneurysm on the left pericallosal artery. Com-
municating hydrocephalus is also diagnosed by
the discriminant function. The hypothalamic
segment of the third ventricle shows a shape of
reversed teardrop.

BEMBERRTMISEBRL L2 LT\ 5,

<JEM 4 >518%, Bt

20 H A2 HHEfE & W% 3F 2, KBk 5 -1
ABE2 R CT »E¥ S hic (Fig. 8). Rk
8 _E#FiC contrast enhancement 734 b H -
KETHDZ EHER SR, Fig 9 3AF O

BEEEE I X 5 KKK S & shunt tube 725

DB EFOWBERTH 52, HRAELES
IhEEZh, SEFAXIALD FHABHELT
Wi, B o CTAFILERCIZEAEN KEE T
»5,

S TR X Table 11icR3#EIC, BESEIE AR
L, BEEME L SRR BT 5 M BRI K o E
(X —0.04 & H OB AIICIT A B EKEE S
Hah, B=REER T M EKRE s
ISREFATH B, BAEMKIRE & B MKEE
B3 ¥ FIBI D EIX—0.51C o h A OER

765— (23)

Fig. 8 Case 4: A 5l-year-old man with epen-
dymoma immediately above the aqueduct, show-
ing contrast enhancement. Ventricles display
mild dilatation. The discriminant function sup-
ports the diagnosis of communicating hydro-
cephalus. The hypothalamic segment of the third
ventricle shows an oval shape.

WALMET & % 25 K BEAE - 038 & i,
Fig. 10i2#9 1 » A% ® enhanced CT T 5,
FREYWC 1% shunt tube DEERER S I1c X HEAEM

KEEETH D, ZoOROHE, SELOFIRT

#oic, CT&ILEE, i contrast enhance-

ment A HIHBEL X RETEETHY, NE

15 AFTDFig. 8 X LM AL T

%%, Table 1LIZ/RHRICH) FIBIZ A 512 4B %

TEUEKBEECSES R, ZOBCAAIREEE

WABETH BT 2 vbbT, HFHIBR S

TREKIVECSE S his,

VI. # %=
1. E®EBIZoWT
Bi320iE CEOEEXHE LY, S0EMn HE

AR ELDE bR TWwh, FZ TCEREDE

MR OEENFLRELCWHEAENS

200~ 49EDOFHERRALEY, MBEBoOREME I

WTh, ZOFMECHTIRIVEFEOEHRBR S
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Fig. 9 Reconstructed saggital picture (above) and
Metrizamide ventriculogram (below) of Case 4
showing obstruction of the aqueduct by tumor
(arrow). This case, therefore, belongs to ob-
structive hydrocephalus.

IUOBEMTEBRREERALNRT, ZOEMR T
FOKEZILEELI LD TH T,

ZET, FEEDEFAUBLAFRLIcEROM
SxHET 5,

Bl B == R A B kB8 (A/1X100) © Gyldensted®
(17~86B AL F 2 it L T % 2GRl D fE
I UCF526, EBR(E30, AfloExXfEFcL
TE¥H27, FRES2EHE L T\ 5, Haug?
(15~45)1326.44+4 .88 L HE LT3, (K&
BRI FIREZKDD L£34.04TH - 7‘_).. ERW
(30~805%) 131528, LIR{E30, HHEV(15~49
) 132942 CREicill b ERREZRRD B £32) &
HBELTWA, ThbofERESEDL (20~498)
D26.86+2.18, LFR{E30.44 & HIFE\METH 5.

IR AR (B/1X100) : Haug® (15~45%%) %
19.54+4.95 8E L TR HFEE HD23.34£3.31
LR/ NERETHBY, REICHD ERER
R® 5 & Haug 27.66, ##E 528.77 L 2IEREIC

HARRFHGHRESHE B43E H6S

Fig. 10 Development of Fig. 8 after one month.
Contrast CT presents meningitis. The dis-
criminant function again supports the diagnosis
of communicating hydrocephalus, although
clinical evidences suggest obstructive hydro-
cephalus due to dysfunction of a shunt tube.

~hhn—ﬂ4

5,
HEMERRAEERDTVEIRERLI DS
2, BETH, SFEHBes Tl L BEki
<, Fi, AINE=A®M, TAH BREHco-
T, BHAEARRERAIR & Ok kD i ST
LA o7z,

2. BNEERE & BEKEEE

B6EERE & B KGR O B E OB, PEG THR
HXRhTH D, Sjaastad BULAIMEEH(B &5
%) LT (TEMP &45%) ot B/TEMP & X
Vs =H%% (posterior part of the third ventri-
cle; III-P & 4 %) & TEMP o tt III.P/TEMP
DEXHAN, BEKEETEB, NPk~
TEMP o #i, K+ 5 R & < B/TEMP T it
15.7% (histogram X b EHH), II-P/TEMP Tix
6% DEABECENTERZ LEREL TS,
BEKEET B, II.P iwt~X TEMP 23K &\ &
EATHOEINCEETHH - LIEELORBR
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E—HTBLZATHS.

LeMay 51X PEG® & CTiC X b FhFh#s
LT\ 3%, PEG T, BEKIEEIC T RHERE
EHRAMENR K Z A, & bIRiANkE L
LR T\w3B, CT T, M= TA, Frontal
Horn Ratio (LAF FH ratio) B X USB=ME4
AL, TofR, BEKEECUMETANRK
&<, X FHratio K Z W (AIBBTARKZ )
CEATEOENCESTH Y, EEMBRB
Uit EBEL T3, INETARBEKE
ETKENC EDENCEETHSZ LITEED
DREFRLIBALTRRBIZ, & Z 5 C FH ratio
CHY T 2EHE LTEELOHELLAR
34.4 CEHE+EERZE) LD BEME, K
fif B T 1311%, @ H K BEAE B T 351%H v,
LeMay &0 & iF—KT 5, f-Tohi
FeRE bR Licm< S A RBEKEET
KEWZ LB, L, T TABEMIZOW
THRSWERTH &, BLrEORMERILIBY (Di=
0.61252, F=12.0798) & @&\ ¥ b > Hotelling
O THREEL TR T &, AR S XHHFORIC
ZERFAHR, ZESOWENLLIZI I, B
FEWOILKOBER LB hiE, AxieL AR
EMPCIEARERIRE W EVHB L, HEEK
S L Tix, FELXERTHHI-A & HKHH
I-P 43T ot L, BEA&ME O e is T
BERTHEBEKBE TR E L, BEKMIBEERG
TREVEVIHBREB T3,

3. BAZEME/KEREE & 2258t K BRE

BAZE MK BRAE & B MK BE D UE O D=
B3 2R3 I, Fitz 523 CT £ b
VRASE M K BEE C IR PAZE M K BEAE 1 EE <M EE Ak
ELRRVERRT S, FEEBLORMICETH
SRETL AR KBIETKES, e THE
ERERRTHIULA, AIMEETBTREEE
Rabhic, LIS OMER, BAEMKE
FETE LA, B 23K & <, 5@ KIRE T dEx
BB C, BifaEAsKE VW EHEBL
7z,

T DR B A EEEE D 7e by T b B MK ERAE &
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