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The Divergence between Theoretical Cost

and Real Cost to Supply Water

— By Using Fact—Finding Analysis

TASHIRO Masayuki

The theoritical and empirical research of management in the Japanese
water supply industry was demonstrated by Aida et al. [1998], Nakayama
[2000], Harada [2004], Hayashida [2010]. These research examine whether
the industry was efficiently managed by employing data envelopment
analysis. On the other hand, Kuwahara [1998], Takada and Shigeno [1998],
Mizutani and Urakami [2001], Nakai [2010], Horn and Saito [2011] examine
economies of scale in Japanese water supply organizations by estimating
cost function to supply water.

The purpose of this study is to analysis various determinants of the di-
vergence between theoretical cost and real cost to supply water by using
panel data from 2004 to 2009. The main results suggested by these regres-
sions are:

(a) Depreciation expenses seem to be consistently negatively correlated
with the divergence with a low coefficient (between —0423 and —0.987).
Consequently, real cost approaches theoretical cost by an increase of cost
to construct a high water purification facility or a dam.

(b) Interest expense seems to be consistently negatively correlated with
the divergence with a low coefficient (between —0.414 and —1.254). Accord-
ingly, financing cost to construct water purification facility by corporate
debt may be necessary.

(c) Wholesale water cost seem to be consistently negatively correlated with
the divergence with a low coefficient (between —0.566 and —0.726). There-

fore, it is important that water supply authority decreases sales cost to
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supply water.

(d) Chemical cost seem to be consistently negatively correlated with the di-
vergence with a high coefficient (between —1.325 and —4.061). Conse-
quently, various efforts of water supplier to sustain water quality contrib-
ute an approach between theoretical cost and real cost to supply water.

(e) Commission fee seem to be consistently negatively correlated with the
divergence with a slight high coefficient (between —0887 and —2.074).
Therefore, it is necessary to adopt the policy of entrusting services to a

private entity.
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Labor Shortage and Reactions by Companies
and Workers in China:
Based on the Researches at Labor Supplying

and Accepting Areas

MORI Romio
HARATA Tadanao
OSHIMA Kazutsugu

Since early 1990's, authors have done researches on rural immigrants in
China, especially in Guangdong province. In the research of this paper, we
focused on the labor shortage problem which has been serious in Chinese cos-
tal area since middle 2000's. This time, we focused on following two groups.
One is those of administrators and workers of Japanese company in Shenzhen,
Guangdong, which is the one of the main accepting areas of floating migrants’
workers. Another one is those of workers and high school students living in
T city of Jiangxi province, which is one of the main labor supplying areas.
These researches at two different areas aim to find out the cause of gap in
labor supply and demand between company administrators and workers.

Findings of these researches are as bellow;

1) Labor shortage were mainly caused by the fact that working in coastal
area is getting less attractive for rural workers because of lack of improve-
ments in regulation, quality of life, employment, and wage rates. Governments
and companies in coastal area should improve rural labors’ working conditions
which make them able to settle down in cities easily. Labor shortage in coastal
area would be more serious without these implementations.

2) As these rural labors’ “leaving costal area” movement has become clear,
increasing number of rural governments are carrying out active policies such

as improving working conditions or accommodations in order to invite com-
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panies to their towns. Workers and companies, which were intensively fixed
in coastal areas before, will be more dispersed around the rural areas after
this. Therefore, it would be more difficult for companies to rely on the cheap
labors, and changes into automation, wage increase, or withdrawal would be

more accelerated under these labor-shortage circumstances.
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Characteristics of Private Equity Funds' Targeting

Firms in East and Southeast Asia

NOSE Yoshiaki

This paper investigates the characteristics of private equity funds which
are investing in targeted firms throughout East and Southeast Asia.

The results show that, in Japan, private equity funds invest in under-per-
forming companies at an overvalued price. In other East and Southeast
Asian countries, they tend to acquire good firms at fair value.

The results indicate that the roles of private equity funds are different in
Japan to other East and Southeast Asian countries. In Japan, their invest-
ments seem to be “over-payment”. On the other hand, “dissolution of un-
dervaluation” is the main motive for private equity funds in other East and

Southeast Asian countries.
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IRENT 5, BREFAATIE 1991 F DSR2 S, R RITHESER 100 ALK
FORETH D, ARECEEOKERES WAL SN, FRIENEER 20
AP EoaZ (2N DNIEHHRE) <H 5,

PRETFAIIBEZE L eI 2 B A, ML XH L T\wb, G TlE, BEEILD
WAL LTl 25, el & BREHR VT 2089 220w T, #E¥EN
HTHRIEND D E e BHEIHEFEBICR L 2/ 2 LTWD, EFENETT
FTHSINLHEIIITHROPHEEL LTEFTLHDOLE LT,

FF DAy 7 #EEHIPLIE (Perpetual Inventory Method) 12 & 04T
DINTW5D, ZIUTHW LA E T HFROHEE TR ToO~012
Lz,

@ HLEIHER-TFEDOA Dy 7 K (x—1) DHBED x i T TH & D

EEFRs (v) LEFRT DL,
s()=(K@x—1)—R (x)) /K (x—1) (1)
E b HL, R)ITK@—1) O x @I85 HH%E, ZoEFE
s(x) ZBHBNXYFTEOR My ZHAED K (1) il & 2 O BAE O BRIIF AL
D R (x) flh 5K E#EIZOWTE,
@ ZOXIIEEINAETES (1) » 5,
S @) =115 ()=5 (S = 1) (2)
(2 & S S AT AS () &AL
O ZOEFRES (x) % 1-Welbull RREHERMTH 2,
S (x)=exp[—(x/2)*] (3)
WX TEMLT, 2O AT - T X —=F—p L X -XF
A—=5— A BHEET D,
S ZOWeibullFd#mD /35 A =% —p, A OHEMLY,
sz;mr(n%) (4)
& o TR AR SL 235k b, BL, DA > <.
BT OREHEDA N Y 7 DNV FHIZ20HHDT, OD~OIZL b
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AGEHROMEEMBTEERIC 2 OTOHEL6N L, £ CTHTOPIEH, /-
BEETE 2O EEPSHRA SN S, 4B, REHERTIE, HTOEES
DNTZOHEEEA DT PIMBESND,

KGO FEHNTEARA by 7 DEFMBOTBIRIZSH DT, ZO+T >~
Finat R O LA B = LA MR OR R &, Welbullli o> = A 7 - /8
TA=F =0 OHAHIZOVTHRTHE, M1DLH %57,

K1 Weibull 7B DpD 534 (%)
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R1%R2EFTyFRIEER LY 7 OWebull EFRED Y = £ 7 - %
FGA—=F—0lF, I FEAED LN 2.5 OFBEMNIZHA L, HIZ1~1.50
MIZEPF LTS, #2T, 200 O5AI»WeilbulEFEABOED X9 7%
EREERT 2024 A—-TTEDL LI, M2BIUPR3ICBWTIE
(3) ROWelbulEFBEOIIRE, ZIUIKIG T % Weibul i 5895 B BI 5
= Weibull BrEIBIEL,

) HL, T V¥ HEIBO I DRI TIE, —DODEHEDHETER R BIF 225 B8
5N WO B L S T LR Lfmz)fr Bl OBTiEzn k) nEE
f <, ZNFNM L7 HERHSERICBIT S 0 D0 TH L, 2F 0, D
DANNEX DISTRENTW 5 19 XS EiEdh, KRFETFRRSINI-EBOHEE
fliTdH % 48 WREDHEFEMIZB T S 0 (ANNEX DTld @) O5HiTdh b,
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(2 pDAE & Weibull £ 7RI DK (L =10)

1.2
1 <
~ -==p=1
S
0.8 =\ p=2
NS —p=36
06 S
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0.2 -
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X3 pDfii & WeibullBRAIBIE DR L =10)
0.16
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0.12 /\

o1 1< /N o=2
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-
0.02 S=x=2
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p=3.6

fx)=(0/2)(xIA)*  exp[— (x/3)*] (5)
DR ZRLTzo M2, M3 T, WHFERICHATIGS 52 A7 — )b - /35
A=F—=AFITRCI0&ELT, Y2 AT - NFA—=F—0H»h1, 2, 3.6D
3ODfER L BHGEIZOWVTHIR L7 3128V T, WeibullEIBI £,
o=1TIHEESGME R, 0=3.6 TIELGRIEDXIVIRD 5AG 1IN IZIR
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Elbe 0=2TIZe =36 DALY bMIHIZTEAR, EIHICEVHK
ERGANECTBRIZ R 50 4 7 ¥V REEOYE, 0 O3AiIF 1~1.5%
HUMZ 1 205 2.5 O#PHIZHAN L TW A DT, ORI T6 255
WA BIER AR e W) 22k b,

(2) HFFHEROBRAREICL 2 EFHFAE

7 FFOERL A (Capital Expenditure Survey, CES) Tid, HFEH
3TTH DGR LG O B L OHITER HER AT L T 5, iF
A E DML IZ DOV TIE, S5 E O Te AR, SN (= HUSm%E
+RHBESAE), W HESNTEBY, 203780 - F—=FRX=ZT
(& 1985 £ ~2001 F12 AT T3 UL LB RO N L, T2 TlE, 0
CESO &% HVTh F & iatm & W L CEEO A% HE L7
Patry [2007] OFZERA% 57,

Patry [2007] Ti&, 757 OCEST — % & H\» T4 155 E#E O FIIE
HEOHEPITON LD, ZDH L, FETE 2 PHMET — 5 35515
36 EH#EIZDOWTIE, CESOEHEMLS T — 5 2 T, OFF#— it/ & —
@B Y — v WeibulllEBUZ £ D HEE S, O Oi#H & 0 EFHH
EHRDPHEE SN Do
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A BRDLE, ZONFIHEIROANMERHMEE EE&I2—3 L TV EDIEZD
SWICTIE 7 <, Statistics Canada, Micro-economic Analysis Division [2007] &
YDFIZTH 5D,

Z DStatistics Canada® i 3 CTILARFEHFEZHEFT T 5 DI 3 D DOHEFHE
(a. BfFETNV, b, 2BREY:, o, FHEHEEDE) 2lAaTwbsh, AERT
L o72K 13T, Hilflifs 7T — 7 2R 5N A5A121E, b O 2EREIZL S
BHEZEL ¢ OFFEEEIC L 2 EABEOFYMEImMEHE L LTRSS LS
Thsb (p62)o b.D2EMEL ¢ ORIEEHEE TR 2 445 - BRAEKO
HWEETATVSIET (p.35) BOEH, BHENEHNEOHEIFRTHL D
LTI, B THE O N A IR B ER R —URE Ty
Wy, Patryi LIE 0L EH—DF— % - "= 2% HWT 2BBEEIC L g
FHIEHZRZHERH L TV A DT, Patryim LOEFBREBOHEEERIZ, O
O 2T L BHEEHFERERECEE LWL DL EbNI A,
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O BT ER— it/ 87 — 2 P (x) OEEICOWTIE, #93 HEO M7 —
5D B 1T TS % 4 OTEHEE O - itk T — & 2RI,
SEHAER & SEAMIAR LT P (v) OBItRE, 1-Weibull 5485 FE B %,

P (x)=exp[—(x/$)7] (6)
THUPLT, AT—NV - RXFRX=F—p Lz AT - NFAXA—F—0%
WETHI LTI DIThbNIb,

@ FAEETHEH Y — Y OHEIIOWTIE, K13 THOBESR
7 —% (CESOWGT— % @ 9 Lt A AMEM D 6% LT 0 b o) %
AR, Flix L ZOFMICBIT2EEDORERf(v) DMK %,
Weibullff =95 B B %%,

fx)=(p/2)(x/A)" " exp[—(x/2)"] (5)
TEBLT, AT =V - NRNIGRA=F =3 v AT - RFX—=F—0 %
WETHIEIZLVITbNE, SONNTA—=F—A o LD, Figx Lz
DAEWIZ BT B EHEDOELFRS (x) ORIGRZ R HEFBED,

S (x)=exp[—(x/2)"] (3)
ELTIROND, £72, BHEDTIMHELSL &, T2 7> ~<BfHe L
T, N A= =2, 0 OEMLY,

sz;mr(n%) (4)

&> TGN S,
® W, BFWEAZF X, OOl — itk /Xy — > P (v) QD4

BI¥S (0) RRlAEDLET, [HIFEEE - Mitg/ S5 — ]V (x),

Vx)=S )P (x) (7)

REHL, oV @) RAREINMR E 2 ERIC L 5> TEBT 2 2 L1

LhiEESNS,

D EO~@DF#t 1 IEMHT & 2 hiliffits 77— & 88 515 36 ErEIZH
T AHEETTEZD, TNEONH V19K EIZOWTHRBFNEINES
DIEEN e SN b, FiF, EARMIZ, [HE/ YT » 2% ] (Declining Bal-
ance Rates, DBR) & & & OFIiif HAEH SL % FvC, #FMEIZE
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S (8)
2k o TROBHETHD Thbb, FROWEEIZLY S & SL Abh

% 36 EWHEIZDOWTIIKEHED DBR HEtHTE LD T, & 155 &% 197
V=TV CTE LTIV — T OFY DBR % 36 &iED DBR 20 bt $ 5, %
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¥l & SL & LTHWT, BTS2 Ptk S e v 119 BE DR
HIEHIZE 6 DR (8) RICL o THENEZDTH %,
FEO@THARZZFFEI L > THES NN F 5D 36 BREIZBET 5 EFH
BOy 2 AT 8T A= —0 O5xRTEE, HMADEIIIh 5D,
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FEEOBBIGIEIC XY 22ume LTl lMiEsiczo7z. 2F 0, 2006
EEFE T, HAROEFREEMEINES (&, BAMEL Z, JUSMt%EE C, i
H4EH % SL £ LT,

s=1— SL\/z
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The NFTD0 DEDPREFT LV FOMELY b EkE L THOOMEIZER
LN, FTOEMLZHEBIIOLL VD, + T v T OEEFEN 6B EB
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FED 0 PHATREINTWDLZ LRV LNE Lk, 2F 0, F
52 OEESEHIID THO 72 DISE O REMED R, EEMEIE %7
SN S DI DD, 715 OGS RIEIEE IR 4 720 1B o [F R 1
D, ARSI ER L2 DI 200 Lt v,

(3) BAOKERFD [RELEERE - BRIDHFE]

ek, HADEARA by 7HEHE, EEREICBITLA My 7HENY T
X=rLL, TRICENDBEO 7O —FHERALITLILIZED ANy 7 &
s+ 5BY#: (Benchmark Year Method) (2> T&7. Lo L, N¥F
Y =7 LR ZEEREIT 1970 FUEEBI N TV W0, HEFTORHED
TEPRESNTE R, 22T, NEFREHSRAEMIZEIT T, 7k E
B ERRE R P T, Xy F—=2 2L 5T 7 U - OHFHMEEFEA L
BIEIEN ALy 7 2R AP 2 ET A Lt kol FL
T, ZDO/DILELRA Ly 7 OBRHNZHET 2R/ 72012, §TI2M
b7z ) [REEERE - BREFE] 2PN SR AR (—
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W R — A= 0 [P 23 5, REESEERE - BRAFHE, W50

ELTRME SN0 72, 2007 FEOBIHILIE LS X - THRAMEZEDB L OME ET
FEMREZ IS N TMEMAEO 1M E CHEHNTCELI ol Z L
T, 2007 4F 4 A LABE OB USRS & #E 0 8 S sl (£ H1%8 6 1225\ Tik, DBRE
T (8) UIBWTDBR=25¢LCRIEINL, wbwd [250% EHP:] 12
BHEINT L, HEHEEE (EHNFHD [EIEEE] Sk ko4
) DIBEEWT AEEDS 4R T TOEMEINE Shd, 2, 2011412 HD
BHICIEIC L D, 20124F 4 A5 OFHIAFEED DBR 13 2.5 55 2.0125] &
TUHNT, Whwd [200% EFREE] ICEE SN,
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DEZEEY  TIVHREIC L - TBY, AEEE3ITTHD S b 1 THtoaZE
DOAREEEH TN D,

[REESERE - BRARA, WAl CPR2348) 12Xk 5L, #&HE
FI. [EHOME] T TAREEEECRNS - Ss%], I [7714F
YA = AQ K LEARMAE], V. [HBEEEEORE G - %) ]
Poil), 20 LNVORHFEL DTok)izhoTwns,

@ HIREEEEL 8 GRENFZH, TAZIIRD 4 Mo

<1~3. B, YIRS, HEEw
4o BEWURORE
S5~T. RN - ATZERE - HE R ONERGE
-8, LE - ZFE RO
@ FEO4AXGEEDEKZIZOWT 15 G EEAIZROT A, 15 &
DTFOBAICIETRTIZOWTRE A
O RGL IR HE D o TOW L ATREEGED D b, ENTHA
ENTVLEHED I,
© RAWNEE, KEEICOVWT, OREI—F, Q@EH - BEERLEES,
@WAROR] (£ H), @OFFENUT, PliiE, KBS - St
A, OUUSEEOEAZH, ©7cH - BRERORMY (FEH), @57eH - B3
DR, ®FEH - BEFEEOWIEHE, OfE, LZoTwb,

O [RE MRS - BRHMAL] OB RITNEFR— A=Y 12
2005 FFEESFFRAL & D BAEE G P REIN TV ED, DViREETE, 1~
VOMREEHEH I ~MOAPAEIN, KROBELOFRTHLIND [HIE
e G REDBEH (GeH) - BEFE) | ORI ENAEINTI b ol
L2rL, TO20124FE9 HE W@ CNOBRAFHEORKE (2010 F£E45) b
REEND L)k o7,

ZIT, ARTIE, ARELE3HIZBWTI O 2010 4EEE5 O BRHIF A
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REBETT 575, SHARSNIBEIRESERTIE, SFGREE I —
FCTEMEMEASI N D, DF 0, #EITHHIE L, 2010 FEIZBESE
LD BHENLEREIZHEINTWS, Thabb, mllEAMe T ETEH
miEE I TR, T2, FRILREX OB K3 IIRA SN Tnb, 2o
2010 ‘EFERREIRAE O R A D &, ARIEEERIEI ALK T 8T
IZbDIT 5,

Z @ 2010 4F ST O BRHIAAEFE R DR 31 [BrEI S N 72H T E 2 & O
T SA | 2 W CTRHEED 79 EEEIZOWT, B0 (3) iz L ) Weibull
BB DOINTG A =8 — 2 Lo 2w L THhTz MIRIZHT B WL
i, K3-106E5N2 35, 5% 10, UT5MIATHRETICE
2 BBHEDEFHRTH Do HEEIITSPOIMFR/N TS L - 725,
NTPRL, FERER LR L DB IOV T0.99 % 88 2 ke T Bif
%74 bERLIZ, SNETLEEME ZOEEFROI B 24T -85
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SPAIE 155 B, HAOBREHREARRE 31 OGESFII T EiE, +7 >
¥ OBHIFAE OGS HEIL 6 BHETH 5705, WelbullAFHBDOY = 17 -
NI A= —o Pl bERTLXM S, 7T 522.0~2.5, HED 1.5~
2.0, 759 FH1L0~1L5 LALIETERDTH Bo ZOEFITEA2 S L
NRWH, BEGFOMPSIEIA MYy 7 OREWERMT L L5 E 25 L

B R A

B2E WEHEET—H

ELIEHICBOWTIX, BRA Ly 7 QAT - BRI T 2505 -
Woeftif s, 47 v ¥iath, #F5fatR, BROWNBEFO L DIzonT
B 720 ARETEKETTIX, SBICEAT, AROEN RN L 2HEE )
FEERGHHL, ZOHETHELZHARD EHEEIIBIFLEERA Ny 7 DE
- BrRHIR OB ROV T L7z,

1. HEHE

AEIZBWTIE, AlFERERE T2 © OB TE 2 & O A A7 IIE S % 5
i [1996] [1997] TR L7V FRRRICL 2 kI L o TTo 720 208k
BRI TOEBY TH D,

T, X A EEOERE LT, BEOAEFMBES () 1ZWeibulld 1 — Bk
TR,

S (x) = exp[— (x/2)"] (3)

WZHED b D EARE L 727,

6) EHEDELS () MR &%, BEOERE ZOERMICBIT 2 EEDOEFF=HE
TERE, M HEEIE (R = MIABREIEIE LR EEE) OBREz R
LDTHbo TOFHNITAEL - BE 52 O & 81T & 2 Winfrey [1935]
pp.14-37 TIRENTZ L DWW DD TENH HH, EBARIZIZUT O3 >DH
T O A, T, ORRE, HLFEFEEICG SN EE (oD a—
A= N OEFFEEHER) DS, FEROBEITE EHIZED X IHEE L T iR
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ThHE, AEETOREE= [Nl £ I L LT, tEFERICBY

B A T 58 i O BUSII4E KG: 13,

KG: = i‘. exp[—{(x+0.5) /A ) 1 I—x 9)
L h. BB, A ke CEAT DTV DO, KRR RETH
WeibullBl 3L /ST 2 — & — BT T B LAGE LT 27205 T B
72, () WExTHL x+05 & L2did, t—x AEEEHIC AR SN EH
Lx (3t SFERICITTPH TR TIER x+05 RIS oTWwDE EEZ LMD
BETH B,

WIS, ¢ AR 2 S U [ O x AERRIC B 2 RS (=
VRAHIA) % 0w & ¥ &, tAERERI B B AT 2 B 0 AT KB
i,

KBw:§18pmexpf—ﬂx+05)MJW]bﬁ (10)
EhBe 7o RIS A SRR L x SERIAT S EEE O A
G GEROTUSIAETIR) 1S3 5E86% 0 554 &, t SEEHF O
TEHVEE D 13,

D: = % Or—rxexp[— (/A )7 11—« (11)
L g mb, (1) RCxH05 T4 x b LTwa0H, WA D

L7234 O T A (Winfrey, p.23 ®Original-Group Method & U'lp.24 ®Composite
Original-Group Method)s L7*L, ZOFHINCIZEMZEL, EBICEZD L
BFE=X3Oo72I b N, F3T, S OELE - REIfEIZE TR, H5
—HFEICB VT, BEA REEICS SN ERE (Brha—k—F) Ok
5 BRHIRR AN, 2200 Z0REOHEL - BRI 2 HEET 2 g0 e 5
N5, 2O, @QFN%BRIEEIZHET 2 1EH 5 M5 DA Winfrey, p.19
®Individual-Unit Method Td V), Fiffi CTa7z % F FHaHR e NERF O 2
TIZRENT %o T2, @QFNEELEEICHT 2 EHRD 5L DD Winfrey,
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MethodlZ@ & @ % #i & L CTHRIERE L EFEEOMIEHRZ MM T 2 TETH Y,
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—HTH Y, KEEIZBIT DA RIS OGO AAFIRILD & A A7 - Brdil
WENEET A HETH LD, EFIHHIEIAZETIE R L, BiE & HI2ELL Ty
CEPELTWB E A D 5,

7) Bz, GEERICIEEI R SNARITSEERIITFEHTOR TR L 0.5 %
X7 %,
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(10) (11) KD i & Oue OHERIZFAME I FENAKAE S 5 2%, BFGTIE
ERETWMEEDS R SNTVDBEEORETRE L, BEFEIETTE
RFL T2, ToE, t EEFEENTT D REEEIEE O & HEREE
REHEG 0w 1, ¢ FEEHEOERPIAMEEN R 2 e, ¢ FEREHED
R % b, t BRI 5 RS T o# &% ER L L
T,

010 = ER: +aim (12)

Swo=1-01 (13)
Lhbo bokd, ARAPAMAT L7 -4 ThoAMIEHFREEICBNT
W, BRI EAE RN DA ST, T, ARTHREEE L Y
W] SEERO EORNI R SN b O bR SR, £ THREE
TIE, FEHIRENE 2 L CER =0 & L, %8I3 T NCEERIC
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LEBLRVIETH L5, ORI REOHERAED—FIZ % > TWDH ]
B S 5 Z L IZIZERT A LENH 5,

8) arld, BIZIL, t AFEREHOKEEI T N TEENOI 2 ENTBEICE] &
), AR IIGSEIIE D e SNHEIIE0.5 £k b

9) FCEEIHT LU T — 8 A5 5 N L ANRFERFR» S, EENO e &
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WAEBE LA D A AFHCE AR (PSR 103 2 REHEE 0 & EHFS
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WX D EHD S NB, BIZIE, "85 AFFEIZHUSE S AL/ RE D90 A EEIZ BT
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EBbob Lz,
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2 BIEEEEED ER fEIZA 1% UTEEZTLIVWEITHE, Lizh-
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10% SFRAFAMAR & S, SIS BE R E AU O W T O 5% 123E 5
LETHEATLIENTEDLEENED, BIIkb H o720 BHIZIE, bl (Fo)
LB REBSE B0%~5%) OEAMERGNE Sh/z L, FskiEslhar s
U— b g v 7)) — MEFORY), MY, BHIZowTE, 1 HOME
fi4HE THEATE B L SN,



90 PRILEBER PR F R E e B4 BH 4T
R (2011 £ E C) ORUFEE TIIRAP R S,
(b —1) 2006 4FJ % TOMAFEHE D 2007 4 FELARE DO >
EREBHICIE T, REHEG A 00 = 0.05 |2E L 72 E
1, REHEZ 5 FHTREMAED 1 [ THEEAHTL L0
EENFZDOT, 2006 FEFEFE TORIFEEIZOWTIE, $TI2
8r-xx = 0.05 127 5 TV A EHEZR HOT, O = 0.05 LU,
Or-xx = 0.01 (18)
St-xx = Or-r-1—0.01 (19)
WEDVHERTLZODLE Lz, HL, Orw1 i3 i—x FERUEE
BE Ii—x O x— 1 EHEORMHEEG, DF ) L« ORIFERER KM
HEETH S,
(b —2) 2007 4EEELAFE (2011 4EFEF C) OHURFEE DR
[ L 2007 4EEE OBLHISLIE Ti&, 2007 4ERELLRE (2011 4R %
T) ICHURF SN EHEL, EREOHRE, wbwb [250% &
HE | XDV EESRENDL LIk o2, FORE, BE
HEOWDW DL [EARIEA ] 15E L 72 RITEREETIE A
<, 1HMIZ% 5 FTOHFEH» % ENE D720, [BHRGE
B RIEOME L 2 5 [IREESR] (3G E O AR IC R s
b0 L72ho T, BEDMBEHIENS DAL RvE, [EH
IRAEAE ] | E L 72O EEN 2 EET 5 2 LIIHETH 5,
L2L, v, BRSPS SE T2 2010 FEF T LT
(&, 2007 FEEEA S DT A 4AER LI AE S, ZoMICHE
O [MEARGE] (2T 2RERBERVWIDOT, 204

11) 2011 4F 12 H OBEHISIEIS & 1, 2012 4F B2 DA O U & 13 [200% BAEIEE] A3
BHESNDZ &Il o7z,

12) [ At B E0E B DM AL T 28] HIFIIZ LD, 2007 S£EEAH 5 2010
FEITOAERT [MEHRIA] ETLEEZRHT L &, ELD 34
DYDODHERY, TN HFELT [HERIEAER] 1 2ET 2 8EIZ R\,
L72H%5 T, 2007 4FBE LRI B FEIC D W [EEREEAR] 1ET 2 BEDY



3 A SELE 5 R O A AR 91

RN TREMRAEAE] (ET2BEE VL 0 & Bk L T2
MMEL7z 2F Y, 2007 £ FEA S 2010 EFEOFERAIL, HTL
WEHIED S & T—E L CEREEAr RSN b0 L L,
2T, (9)~01D BT, FLEEMED L FEICBIT 5 HEREESR
HEORAHEE KG: & & fii KB, WANEEE D, B X OREH= 415N
WL oL, BEERREEL Vb2, £, kol e L, AT’
(12) RUIZBWTER =0, ar =05 EET B. L7z > T, BAEEREH
OFAMEHE 7 H3bhiuL, (9)~11D) RoOWeibullEFEEDO A7 — )b -
NG A== A & AT 8T A =5 —pt BTN 2 KD 5
FHHT 2 2 EATRREAY, A MRES RS E TR AR EERCE A O 2 SR R DA
HEErn OFMEREIZDL2 S v, L L, t IDEIO i, 7, - - - 2557
oo ey, (9)~01D) Ro3RoOFRROKMEBIL A, o0, D
3ERD, ENHIOVTHEL ZENTES, 2F0, (9)~11) X3
ROFRERN, FHEBIIGIEEE LT IZ 31T 2 B4R e G AE O 58 200 A 1 1 =
OWMIIME 71, 72, -« - - G2 SRR, FHEGGEE DEER O A,
or, n HBREHIZL o TUHRBNTHR L ZENTELDTH 5,

A [1996] [1997] Tik, ZHOZEZRLAEIRAT, TOHPFEIZEVH
ROBELZ M SHOALFMMB AL L7z AT, TR ek FETH
KO LG EFEOAL ML ERT - BEICHEE L, T4abb5, (12) K
ICBWTER =0, ar =05 EREL, F5IAMGBEREF COKERELE
O EREWMEHNEORIE e, 12, - - - OBBEHEAFI G L L2 B
T, RHABGEELEEEED A, o, n % (9)~11) ROBKRGIHIZ
F o THKFE AT Z LI LY, LD EAF MR OHER & <727,

SR Z R T D L o) RO EM LI, Ao SHa &M cH 2 2010 45
FTICHL TR EMEIZ RS nwb bt s,
13) %8, (9) ~ (11) Ro#E FEXFOFHEIITSP 5.1 % H\vTHr- 72,



92 PRI BE R R H it S04 B 47

2. T—HERFRLHEE

COMEIIH T =y, HARBSREE AT, [RMBT— 5 >
7] 20114 11 Ao TMEBIEF— %] TH s (LT, DB]JF— % LK),
CODB] T Y R EEREEDO T~ - X=ATH LY, [ LYW i
1 & THEHGEEHE] 022007 —% - X=APFHTE. L L, H
SENALE R AEEEE [ SN ] 7 — & oI, [R5 —iH—
Hatt) TIITTAEE~2010FETH LD L, [HETEE] 7—%
DILERIHNE 1987 4F £ ~2010 FFE L DT, FEBIZHIA L 720135 5L
FEHEORW [ B—Hiatt] 77—y Th o7z BB, BFETIE, 2
DODB] 7 — % % RPN AEEERT 2 12H 720, EHIKLEEE 4 A
~BEIH) ITAD S DOEREF L CKEELFMEE Lo 72, HRFEOE
54, DB] 7 — ¥ OREESFIZ L - 72,

CDODB] 7= OWHEIZEDLET, BANRIEEIILTOL ) IZLTT-
72

(1) HERRERE : AWTHESRICLEER, OLE - HEBID

filidh, @HW - EHE Rz &), O - EEDO3IEETH S,

i AR D R Y e OV g i il & i3 ic o v Tid, RIS

LA EMOE T — 4 25DB] 7 — # 1IZER ST Wiz o E L

otz AROMEETERLFMEHZ 7R L T 50T, KX

FEARMNERRIZ L o TEHASN TV L EZEDOEEIZRE L 72",

14) DBJ® [ LE¥Mj—# et 57— & TlE, HIBREER#EOHAHGZE B X OV E i
7= 713 1956 FEH HER S I, EHRFHEHO 7 — 714 1960 FEE 5, IRAE
HOTF—=2 1977 FEPHIEH SN TV D, LAL, BHIHRETELZ LT
A%, DBJ7 — % @ 1976 £ EELLHT O WUHIAE 7 — & 121&, LIS LIS Al o £ fiE7°
Mo TANENT VDS, 2D, KA TIEDB] T — & O 1976 4F B LLHT 0 HUA:
g7 — & 1 E—FIH L 2o 720

15) AfeTld, 1997 FEF TIZoW T, WAEHO S EAERED R TH b 3%
WS EBRE L7ze UL, 1998 4FRELIRE UG S o W, Blik b, 27
FAS X 2 MEH O ADPRD SN D Z LIl o7 (FREEEREA P —~ ViR
[2009], p.289)c Z D728, 1998 4L LLREIL AN E R )7 A ERED A T % 1



(S 52 W O A A 93

(2) StE#MOEE @ (9)~ 11 RIIBIF Soold, EBIZIE, Hj -
R (inx &), TH - BABIUMHMIIOWTIZ40ELL, £

BB - BEICOWTIES0EE LT

(3) #EEE:  (9)~11) XU X AHEEERITEM - ERHEE (0%
&tr), TH - BEB I OMRMICOWVTIZ 1984~2010 4EFE & L, F7-4%
M- ZOWTIE 1989~2010 4R & L7z,

(4) BMENEROMYME :  L72h > T, HEEFBERLIL, FW - ik
B, TE -BEBIUMREICOWVTIZIAEETH D, BEb - 212
DWTIE 19 FRETH A%, T OHMEMBFEIIBITLEHTIE,
DAFBE LI O &AF B3 G A O 58 A M H =R ORI HIE 78, 7, - - -
HH s, v, - - - OEEMAPSLEI LD, ZIUIRDO L HIZLT
Ko7z £9°, () DBJ7F— % THAMEHET — & SN 5 1977 4
BED O HEERBEE IS, T COBEDFIYEEAEra %, rar=
Di/(KB:i+D:—0.5L) & LTKRO7zo HL, Diidt 4RO EHZET
HY, 72, 50 KBi+Di—0.5L 13t AEEDEHNREHEETH b
(0) ZOXHICLTERLNIEBEDOTIEHZE rar 205, RFEHZR
rme % rme =rai— (KB 1—RB:)(0.5l) x (rar—ta: 1) 12 & > TR, =
O BRFAE N rme % K A7 FERCE O 78 S LA E 2R O R HIE 7,
7s2, + o s B AL s, rsr, - - - OHETEMEE L7z HL, RB:EBRE
GHEOHEAMTH Y, RBi=KB:i1—KB:i+li=D: TR O LI b, &
72, 1978 4EFELIRI O rme =1 (I2DWTHE, HHEMIC, 20X HICLT
KoOBND rme=r @ 1979~1985 EFEFIMHE E L7z,

COXHITLTHSND 1983 4 (B - 241813 1988 425E) Lhaio
EEER e 2 HIME L LC, HEERMRERETH 5 1984 4FBE (BEML - 251
(31989 4 1) LA EEIERIZIE, (9)~(11) KT LoTer, 4 &

EIIRE R B o72, %Z’C‘, KFgCid, 1974EEF F T—H L CEFEOA IR
H:J L, 1998 fFREDIRE e =Rk - EREIEH & % o 7o 3k1E, B LSHC o wT
ﬂiﬂ—(i:(rk{ﬂmEfﬂ’i’?ﬂ*‘fALT\/‘% LOLARR LTIz,



94 PRILEBER PR F R E e B4 BH 4T
HIZHOEND n OBKEREMEZ H 7z,

(5) BMEBEHEOERME: (9)~Q11D RIIB W THEMBFE % 1984
VL 1989 FEL L, 72002 404 WL 0FEE LT, EE
I ) REO#BE Mo 78T — 8 2 BEE T 5, Lo L, DB
7= OFEH = [LIINE] I 7— 5 3 1977 EEHS LrEsh
e 2T, 1976 LRI OEHT — 5 1Z O W TR ERHER &
1272 £3, () DB]7— % T @ LI O\ C#ESfi KB: ©
EAE 5% 1964~1976 47O HIRIIZ DV Tk, 1977~2000 4F B 12 BE
LC I/KBi- & (KB:—KB ) /KB OB OGILAIE 17\, Z OfE 8
VT 1964~1976 FE D I OIEEHERH 217 o 720 K12, (T) 1963
FLHIOHIHIZOWTIE, (1) THRONL OEEME HWT, 1964
~1970 FFEDIn (1) OEEMH ¢ 1203 2 B G 2 5 1964~1970 4%
DI OFHFEEFRERD, TOTHREFIZL - T 1963 FEELF O I
DIEE %1772,

(6) 4%MEHmET29HDEE : AfTIE, (9)~0D) KTk s4
FHAROHEEL: L 77— 5 OEAWEZIEH 572012, DB]7 — & IZIUEES
NIHAT St 2 5T 4, 74905 5, T O 4 &3 _THRA T4
EOFRREEEE AR ERE L7z. 861 054, 1963 4 F 2
5200FEEFTBELTHRTINETHLILTHD, TIUTIEE
LNV OERTETREICT 2720 Th b BARMIZIL, DBJ7— 4 I28 W
TZ O OFTEE G OBEMAT X TIEORETHY), 0D
Sl 72T AT 867 FLAFAE L 720 552 D4id, (1998 4E 12 LI D
BYERE) TRTOEEEEEEIZOW CERRFAER % 17> Tw
LERFETHDLIETHD, I, KIROMEE L8 RN E N 2 Fi
LTV DLDLTH D, 1998 FJELIFEDHY 12D\ T D AR PFAEH
EROIZOIL, TNETOEREEINCRET S &, 15 THlR7ZH
HCEDAREEPIZIIZEL ZoTLEIDLOLTH L, BAEWMIZED
L, DB]JF =% I2BWVTHE 2 &M &l 72 % &1, 1956~1997 4E 1



3 A SELE 5 R O A AR 95

DFRTOFIIBNWT, EEIAGFHEVEEEEIZ OV TERED T
BHLTEY, 22, 1998~2010 FEDFT X TOEIZB W TERED
A, FEERELEEHERHAL QWA REL Lz, 2082540
7T T AHM¥ER2 05 AL L7z, 85305, THRMET—
%] 2009 4 3 HRRO 1963~2008 fFFEIZ BT, &P 7 7 7 HfFvTwn
BROEETHDLIETHD, THUTKHBE L SEAPRBREREND D
L BEBOBMENRIUMET 20 87— IR EREHIEL %
72912, ARROFETIIIFIOERAMUEO EE 2RI % 2 R D
LM THEY, ok, G777 LT HEMET— 5] x AW
DIE, HIZDB]T— 4 ICZEH7 I 7 ewizdThy, 72, 2010
FEEFETTIERC 2008 EEFTIZLZ0E, [HEBETF—5] TlkZ
NWUEEHET 7 7 OGRS I SN0 TH D, ZOEIEMEE 2
T AEHER L0204 TH o720 #4 D5, MBRLkREHLL
BFETELNILETHD, INd, REIMRFFEREHAL L CRBI
RBHEREELIT) L, REBEORMEANELZIILOETET—FIIK
E WA UC, FERRRCHMIEOEE L RIKIZ A 5720 ThH L,

16)

17)

ORMBT—5 a7 70 [46F]) £k 1 ESEStREto a6 2 %
BF, 3:4vEEL/z, 4 EAHE A o0 DY, 5 R ESELE A& 6
REGEHEGHP OGS, 67— AR EMA [HH] Z23THL T4
BE] OF ) EERIESICLDEEREETE D,

iR [2012] OIE12 THIIBL 2L D12, AFHICB VT, HATEED R
DOISAAR & A R4 2 W C T &k Sk, M OMBHEET| &k
SHERD DD, WG HENIEN N2 L) THD, L LZOAEIC
X, AUFEFICEIATROERLEEE L B h b, L) DiF, METHATHE
BRSO A D &Mk CBE, AfaoEbTid, #EE= T4
5 1k KOO COMAMABETH 2 I E 2 ), 2o lizzhsrsb
FTNAE D OWAIEE DA ZF N 2b DL ENDLDITK L, EEIIBIT
M2 S EICA PRI OB E N B2 R L2 b o & LCRisk s b
Mo Thhb, T2, ARFaTix, (12)~(15) KlcASNL L H 12, BAeLEEIC
PSS N5 BHEOWMEHNZFRILIRR D LAKE L TWBH, TNENOERE IS
K72 VTSR DU R — i M E R TR 2 SR T EEL TWw
bo EITAN, KB BHERERPSETEND D &, ENEFNOEZIHIS S
NGO KIEIZZAL L CZ ORMEHIZICARERE 2 2 UL Z
W, (12)~(15) REFZEHL D,



9% PRILEBER PR F R E e B4 BH 4T
Fef b REHAL L 72236 1EDB] 7 — ¥ 25 b2 5 DT, ZHUIDB] 7 —
¥ THNR, ZUT LB E, 2010 FE F TSR LR L 724
FIX3MIttH Y, LehoT, TOLEME 7 ) T AMEEL 4, 400 #
Holzs

AEZBVTE, DEOAEHET T ) 7T 5 EEIIHRE IR
HIZBRE L7278, 20 &) il 2994 Th - 72,

(7) WREEOELZRE : ARTlE, ZOL)ICEARMIEER 45
a7 )73 % 209 HOETREEEEL SR E L2, 21 Th,
FEFERAF LN & o TIRIRPORRLAME A # 42 U720 Z D E %2 #i~T
HbLE, T, ERRAFMFICEIZA )= TERETH F/2RBIER
BURBEREDNEAGINTVDELODL ) THo72e £V DI,
[HREMET—%] O&67 7 712 L 5 A0 08ER I 2009, 2010 4
JEIZOWTIZZ L ZFHIThN TR W Thal, 79712 bHHE%
f15721963~2008 FEEIZBVWC D, [HEBET—5] Taabr5 7
PHOTWEWFRALOEHREERE, ST ELE VD% T
T 50 THb, COLIRIENS, KT, EAMIZIZER4
FMhxk 7)) T¥ % 299 REDOEHEEEEL R E LIz, FFPRRPK
ERIMUENITAET 2H61201F, BICZORRE L 2o T 5 EEEHEE
X, ZNBRINTH I LI LT L7725 T, MBI S &
Too ToERILERE - EEBIIRRLZDT, HR2IZBVWTERE - E¥
BUCARE TR E Lo, BX U4 L&M2TRET 5 299 #1405 HIC
Bt S N7 EODBIE¥E T — 2R L7,

BIE HERRLETOBRE
ARE T, WIEITRL727 =% SHENTEIC L) HARD LGS E 2
BREOAEIFMMEHEE LR EZRL, TV THE 2179 6



3 A SELE 5 R O A AR 97

1. HEHER
HEERRIIME VIR Lz, 15 1 Tld, BEEICBIT 5 Weibull 7 A%,
S (x)=exp[—(x/2)"] (3)

DA =V INFA=F =37 - NFA—=%—p OHEME, A
by 7 OFEMHERSL, AHFEMA Ny 7 (= A~y 7 ORI OF
¥R A &R - EENIR L TH D, SL & A OHAITWTNLET
Hbo WEEHEL, R 1-1DOLE - FHER G, £ 1-2 OFH - &
WA Mz at), R 1-30%W - BEO3IEETH L, MHFHOR
WE B X OB R i L R IO W TIEDB] T — A X B A RE T —
¥ OWEAH AT TlE R Wiz, BETEAHENTE o7z,
t SEFEOWeibull L (3) D/8F A— & —HEEfli A, o0 HHELN

B tAEERA N v 7 OGN AR SL 13,

sg:mr(ui) (4)
WX o THELZ HL, Ty~ £/, t FERICBITLHA
by 7 DR ACXRO LD ITRHE L7z, ETREOKREH= [ L1
#E] 2 I & LT, A, o DIEEME D,

KGC (x), = exp[—{(x+0.5) A} | i (20)
WZE Dt FREERIIBIT D EMx OEFMA by 7 KGC (x), 251H L,

KiZ, ZOREMERE KG & LT,
A= 3 [ KOG (21)
x=0 t
2 &> THEIERIZBIT 2HA b v 7 OFIHER A £ L 720 L, oo

18) HEHWFAHBEEEEEFHIIOWTOHEE (HL, (9) ~ (11) Rooold 50 4
WL LTRE) 2Lzl nh, BUSCHENERLY, £ OEETIRL 72,
T2, ZTORGERRIIEM - REOHERHRIIE S TR ZLDOTH A L) IZH
bizze L L, Bllio X912, BRI RA TR 2 G AR 1998 472 LI,
EREEHOEMZ EATEBY, EREHEH L ) AROHGE T EOHIF 2 T2
ERVOT, AR TIMMENFABEEEEGFHCMT 2R EHEL T i
Vo



98

PRILZABER AR E Rk 58 54 BH 475

EERIIE, W GEE (RNt at) E LR - RE - fRo%EeICE
A04EMT & L, BME - HEOL SIS0 FEME Lize 2B, K1 o&ME X
FEEBOMREERSEIZOVWTIE, fFE212FLD0TH b,

FF BT LEEED LR3I EEIZOWT, WeibulltEFEEH (3) @

)85

A—=F—=A o, Ay 7 OFEMHERSL BLUMHA Ny 7 DY

i A DR ZPUOR L7207, H6~49 ThH b,

X6 SHEEOME
26
24
20
18 TH - 255 - fifidn
—_— e -
14
- on an a» & —_-_—= -M
12 — -
- S~
10 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010
(%) A 13 Weibull A A7 RIS (x) = exp{—(x/A)"} @ A fili,
X7 2pEEOpHE

2.4
2.2

2
1.8
1.6
1.4 -
1.2

1 T T T T T T T T T T T T T T T T T T T T T T T T T T 1

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

(%) 0 13 Weibull A= #7 R84 S (x) = exp{— (x/A)*} @ o fifi,



3 A SELE 5 R O A AR 99

24
22
20
18
16
14
12
10

Mg REZREDA by 7 OFLMNHFESL

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

16
14
12
10

E9 ZEZOHA b v 2 OFEFE

——--TE . HE. R
B - EfRE
— b EE

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

¥, M6 LS EILEL Thhrbd LI,

6 12 BT 5 WeibullZE R4

BORTr = -85 A= — 2 LH8IZB 5 FHi HEIE, KiEICB
WTETOEVDEHLLOD, EbOTILWABEE2 552 LIZBEERoH
DTHbo WIZHT T, WelbullEFEREDY =47 - /87 X =58 — 0 OF)
ExADE, FICHROBEIEIZVE)THY, FAZoOMIIMRL 2520
B8 L C\nb, EEEICBIT S0 OEAFEAR L2520 ICEFT 5
EVH) ZOFIZOWTIIKIHTHIZHE LM $52 LT, M8 EMI
LD, THE, REEICBIL ALy 7 OFIMAER L FIHERIL,




100 PRILEBER PR F R E e B4 BH 4T

WD 1990 AERTR LIS, BEBMICER LTV Edbh b, T2,
KLY, @EFTIEA Ly 7 OFYHERO LI TFEEEo RN
DHEDBFHELNZ LS 55h 5. HOMMH, T A5 3 EEL b1 2H
EALZOIHL, FHERIE3IEEL D 2HEMEICO EAL TS, 20
R, 1990 FHIRICIE A by 7 OFIEE TN HEBOLEFH%TL
Do 7z0hs, 2010 AEEITIIHEM - FET2/3 IR~ AL, £40L
BEECHM - AT SEREICEFTERLTWEDTHL, 2, R
Ny 7 OFERITFHHFGITE O TE TV, HARICBW CHEIRL) T
ATV B DIE AT TiE o BMRRAHIC B W T b BRI LSl LA A
TWVWHEDTH b,

2. pfEDOFHICDONT

H7I2BWT, ®EEICBIDLA Ny 7 OWeibullEfFREHEO Y = 4 7 -
NG A—%— 0 O 1 25 2 DETEE L Tz 0 OEDHEAR L 2
L2OMIZERTZLEN) CORIIEELZOT, ZOZLitbolKED
T =8 THRT L2012, HRIDIEEDZNETNIIOWT, EHXEFT
#1~#19 oL EE x £HEH BT 5 o Ho5Ah (%) % /AT
AL TNHHI0TH S,

10 1E, 51 oS, MG, JFREELRCHI~H#19 oMbl
E¥x o i HE2raANELEbN2EL &) 05
(%) THH, TH-HE - MR TENELI-1D46MED 0 HOHH, H
o ERE (i & t) TRANER1-2 0457 o o [EO 53, T - 2
ETEANEL-3DMTED 0 HDOG A2 ZNEIURL72bDTH B, 410
IR OND L HI12, &MBIERD o MIZIZIZTES L5 20MICEFL
TWwh, H1IEIZBWT, BITHROMRE LT, +7 vy EESE o)
Z, HROA L v 71281 % WeibultEfFBIED o D554 & L7275, 22
IZBWTH, 47 v VERSLHAOEG, o HIX 1205 2 OMIH 7 H2
LTz I FFOBEIIRALINT, L5525 2.5 0MIZ6E L EAE



3 A ST E R O A AR 101

10 afalnlpESE X I 1T 2 p DI IED
A (%)
45
20 O LA - 288 - fidh
3 O R - SR
30 4 ira
25
20
15 : :
10 i i
5 i g : : $ B
0 W — — T T - T |_
0-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-

() TH. -85 B - fi i d 52 1-1 0> 416 f, B @ i E (i &) i34 % 1-2 0
457 M8, BRI - S I3 2R 1-3 O 34T MHDPUHR o HIDVER

M BDEN, ZZTHIRWBLZEHIC, ZoEWIZY F 5 1655 EiE, AR
9B, +T VT 6EE, ARMLBEL V) BESEOFMS = by s
DEBEMOREIZHETHO0L Lkve b LE)ZETHIE, Abv2
DOWeibulZEFBE D o (AR 1 205 2 DRIZEF T 5 L) KO R
X, INODOEATMRDOMBEMADIEGHTHL L) LA TED, 72
WIZZ ) THRWVWELTY, 0 DIEZETIETT, A b v 27 OWeibullZEfFB
Boo EXBERL 26 3OMICERT L L) b o LB emEIl T
X, TREAREEZ ST O EDBEGNTHLEVZ L),

3. 2010 FEDOFHMAFHICET 2 AERFRE & OLEE

WEHF [REEERE - BRARE] 0RO 5, 2012449 L)
TREIND Z Lo THREEEEORE (G2 - BEE) | PHA 3
2E0, 2010 4EEEHIC BRAD & N7 A TIE 2 W e O T o0 AR (1) a2 s
R, £K3-1D CEEHFIEMYIE (£3-2) bbb, €2 T, ZOH
FRER 2R 1 O 2010 SEEOPI N ELL SL & i L TH 7z,



102 BRI BE R A RE AR H e R o4 B 4

9, AR LSBT S 2010 45 EE O pESE R x & 2B 32T H 4 8 SL %
JE9 % 2011 4FEEA B FFBRHEIFE A D 2010 4 BP9 AE 2 SL & it L 7z o
MWERIO [HFRISLI M B X [WHEFSL] M TH b, 2B, [WEKF
SL ] fiE1Z, MRIAT 2011 4R R TR 3E3E - BrEER A &5 2 (2010 48
) OF3I-2X), TEHEEH] 224 P LTEELA. 72, [
BIHF SL | IOKRFTOERE [AHSL o BRI [4F SL o FBR] f#izow
TR %,

DR D 2EHEXIEEIZOWT, [FHFISL] il ORURME) &2l
IG5 [ SL | fEOMBEREr 2~ L r=073L7%0), Z=>0
FIgiE AR SL 13H 2 REOMHBEE RS 2 ebhr b, LiL, £1Z2HF
MR 2 EHEOMOS DRV RLELD0HL L, ZOMBEILT LITHLED

WHREIEFE R v,

F1 31O 2010 4230 A4S SL KO 2o BT RRAEE A B R RO

2010 4-F£ SL
T H - 2% B % OMili A - SEAR R Ol A & i) Bbk - SEE
” EN i N AR | AKE AR | AFE
gf FE¥A ijl W:@W SLD | SLD Hf' WE?H;‘ SLO | SLD ﬁf' W?’:ﬁ SLD | SLD
7 LER | FBR l . LER | FER ‘ ‘ ERR | TRR
1 £ 131 |14.3 | 138 | 129 | 108 [18.2 [ 114 | 94 ][220 [17.2 | 275 | 206
2 At 17.3 | 230 | 175 | 125 [18.0 | 140 | 12.3 21.3 | 198 | 182
3 [T g 16.3 | 474 | 264 | 97 [155 | 122 | 100 19.9 | 582 | 306
4 | AR - FR 134 | 191 | 147 | 94 [120 | 97 94 | 154 [14.2 [ 177 | 153
5 b5 156 |14.9 | 196 | 153 | 116 [17.7 | 126 | 113 | 238 |17.8 | 319 [ 216
6 |%¥ . 4 )134 [15.6 | 147 | 133 | 147 | 153 [ 155 [ 146 | 271 | 199 | 208 | 1638
7 7] 17.4 | 14.9 | 205 | 168 | 135 [17.5 | 141 | 135 | 303 |19.5 | 495 [ 282
8 JEgke)m | 111 [18.8 | 120 | 11.0 16.5 | 118 | 101 | 153 [18.0 | 192 | 155
9 &gl ] 200 | 15.4 | 285 | 205 14.9 | 124 | 111 20.1 | 334 | 236
10 —fpkgkk | 168 [13.7 [ 176 | 150 | 113 [145 [ 128 [ 108 | 249 [18.7 | 280 | 201
11 sk | 101 [18.2 [ 106 | 100 | 95 [14.3 [ 106 [ 90 ] 179 [ 165 | 175 | 143
12 B kBEbk | 150 [13.4 | 174 | 144 | 110 |[144 | 118 | 110 | 187 | 190 | 225 | 184
13 Mg bgb | 117 [ 14.7 | 124 | 117 | 114 [14.7 | 118 | 114 | 226 | 196 | 246 | 173
14 |z | 149 [18.3 [ 165 | 148 | 128 | 156 | 135 | 121 | 229 [17.6 | 321 | 223
15 HEEE 144 [14.0 | 151 | 143 | 88 [12.6 | 93 79 131 [18.0 | 143 | 131
16 | e - hoE | 124 [12.0 [ 134 [ 123 | 73 |11.0 | 73 6.6 16.8 | 27.1 | 187
17 R E 11.3 | 344 | 226 124 | 52 47 17.6 | 305 | 26.1
18 | i - wh{ | 143 [12.9 [ 163 | 138 | 140 |16.3 | 144 | 136 | 283 [18.6 | 424 | 247
19 F—EX 104 | 151 [ 132 100 | 92 8.7 12.8 | 200 | 1441
20 PEYE 125 | 126 | 133 | 125 | 124 [13.7 [ 129 [ 120 | 216 |17.6 | 241 | 188
21 ¥ 124 | 141 | 132 | 124 | 113 [15.1 | 118 | 110 | 229 |18.1 | 254 [ 19.2
22 JEfdiid | 142 [11.6 | 151 | 142 | 126 | 125 | 131 [ 122 ] 152 [16.3 | 162 | 152
b T B DR 41 7E 3 % 21 20 17
= i D P 7 3 3 1 2

(7 DI+ ISL Moo ZetinE IR,

(i 2) TP SL NXPEIF, 2011 47 T IR M A 380 - I 2 i 036 32 X, TR &4 & = A ML CRI L
(7 3) [ 445 SL o FBRIE[ TR &, 255 (9) 3T o fliAs 1. 0~3. 0 OfiFOE% LD 4128 % SL i FRRETRR,
(7 4) TP SL DK T4, 2550 SL o ERR - FBROFFRILOPIBIIRF SL il



b3 A S e R D A A Ml 103
22T, COHEBORRKREZZEZ TALE, F1ICEZLNLDIE, AR
FEFEDRNTH D, FAROMREFEIFE2 TRLAZLIIE, 400504
I T 299 LW O DOWERE LRI L2 D (BRI LD 279
~284%L) ThbHo TD0, AROEEOTIZEEML L 22 VEEDLD
D, TOREMEIIERCICHEDNH B, AU L, NIRRT ERE
3D ) LR L THOREN SEHEE LG TR LIZLDTH L, L1
Mo T, MUOOMEHKE V- TYH, FORMIZIIART L NEIFHRA L Tk
ERMHEDRDH LI T TH S, 5212, AREHNMFRTHERTIIETOY =
A NAET Lo N OBRHEFRARS RIS EREICE ST 2 [HR)E% % B
ERPL72b o) (MRAEME, etk £3-1) ThH, ErHHFROKIIE
SN T2 DIFHEEEOTHHRYIM & GRMHERTH L, Lo,
N B D ARG B AR OGS I AL L) ETHERLIDEIIICEHEY
BI&EEY 24 b e LTERT 2 Lahv, ZRISK L, AROEET—%
WBIEEOEFHT -5 TH Y, TN OHEE L7 E 1 OEFRBUNT 2 —
5=, o0 5 (4) RUSX Y P AHFELSL 2HH L Tnde H 312,
R RO D R B, REFICHED CAROBEIITPHTHA S NG
FEEEAR, Fro, BREICEREME LTRSS NEED &, ZIxT
L, WNERORRMFRARSRE, [F—aEcafifER s i @EIHx
WAL, SRIBEEICE ) BREAS ) MEOAR] (RFAMR, Hat#s-
1, 3-2) #&FLTwb, 412, 151 OFYiHEHZ 2010 SEEO A4
PG D AR D HEE SN LA (EFEET 7u—F) THLHD
WXL, B BREIFR A 0 2 101E 2010 4F B O BRHIE #E O 4E i o O 2
SNBEMHEE GEEET 7u—F) Thb, 2010 FEDAEFERE LK
HEEDP R LDEENOM DL L, TNENOGEEDFER 2L DT T
0 —F CTHELNLFHMHERD T 5 LIRS 2w,
DL DI ENS, K1 OGN HAEL SL OHeEEF L BT
FEOSL L= LR A, MEFRLZLOBLREFTR 5, Lh
L, WHEDECIERLRO 4 DOMELZT LA LTS EIFEST, RfFEO



104 PRILEBER PR F R E e B4 BH 4T
HEDEYDPLELTVRL W) ZELHNERVDITTIERV, HHZ, &
T DHETE N VXA HN A e OATE TN & ) R LRI H LD T, NHE
IFRAAS & ORI Z DFFRIC L Z2FED 2 HE LTV L0700 Ltk v, 7208
FWV, TORIOVWTRIIEET v /7 THZE0TEL, T4bb, K
T, Wi CAR7 LD ICHEARMITE, tFEEICBITLA Ny 7 O
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x=0
D=3 Orxxexp[— (x/A1) It (11)
x=0
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wie | 2 o |BEEI| o gesy | MALE
AEHA
1 1.5 1.0 1.7 1.4 0.1
2 0.9 0.6 0.9 0.8 0.1
3 0.6 0.4 0.6 0.5 0.1
4 0.3 0.3 0.4 0.3 0.1
5 0.3 0.2 0.3 0.2 0.1
6 0.2 0.1 0.2 0.1 0.1
7 0.2 0.1 0.2 0.1 0.0
8 0.2 0.1 0.2 0.1 0.0
9 0.3 0.2 0.3 0.2 0.1
10 0.2 0.1 0.2 0.1 0.1
11 0.2 0.1 0.2 0.1 0.2
12 0.1 0.1 0.2 0.1 0.1
13 0.1 0.1 0.1 0.1 0.1
14 0.1 0.1 0.1 0.1 0.1
15 0.1 0.1 0.1 0.1 0.0
16 0.1 0.1 0.1 0.1 0.1
17 0.1 0.0 0.1 0.1 0.2
18 0.0 0.0 0.0 0.0 0.2
19 0.0 0.0 0.0 0.0 -1.2
20 0.0 0.0 0.0 0.0 0.1
21 0.0 0.0 0.0 0.0 1.0
22 0.0 0.0 0.0 0.0 0.4
23 0.0 0.0 0.0 0.0 0.1
24 0.0 0.0 0.0 0.0 0.1
25 0.0 0.0 0.0 0.0 0.1
26 0.0 0.0 0.0 0.0 0.5
27 0.0 0.0 0.0 0.0 0.2
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DfEZRS 2F D, 1963 4FEELLET O E O P EROHED 5% Z &
TOx10% DEVAH 0 R A EFEOHEEMEIZ AR DOE % L& D IIHEERIIA
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0 R AMEED 5 7 — AN BT BHEEHEOEERIDFIMAS, HeE FH4E
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L, 22Th, o X AMEFOHEMOEERE O FIMEIHERIGTFEEIC B
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=1

4 e FAG AR BE LU D P A 18 0 =< o> ) B A 12
THKHEEMORICEE: 3 G () DL E)
FREL(% ) D3 fi

AT HA BN | e
wie | 2 o |BEEI| o gesy | MALE
AEHA

1 37.8 77.9 67.9 19.0 40.8
2 20.2 44.8 33.2 12.9 32.2
3 11.3 27.7 17.3 8.3 28.5
4 7.8 20.2 10.8 5.9 27.0
5 19.0 18.8 31.8 5.2 34.1
6 10.2 13.3 15.6 3.5 22.7
7 6.0 9.5 8.4 24 33.6
8 3.8 6.6 5.3 1.6 20.2
9 2.8 5.1 4.0 1.2 36.0
10 1.7 4.2 2.3 1.0 31.1
11 1.1 3.5 1.5 0.9 41.9
12 0.7 3.1 1.0 0.8 31.8
13 0.6 3.0 0.8 0.8 36.4
14 0.6 3.1 0.8 0.8 36.0
15 0.5 3.4 0.8 1.0 34.7
16 0.4 3.2 0.7 0.9 40.0
17 0.3 3.1 0.6 1.0 34.7
18 0.2 3.1 0.4 1.0 40.7
19 0.2 2.9 0.4 1.0 96.9
20 0.3 2.5 0.3 0.9 30.2
21 0.2 2.1 0.3 0.7 278
22 0.2 1.8 0.3 0.6 215
23 0.2 1.6 0.1 0.6 20.7
24 0.1 1.3 0.1 0.5 15.2
25 0.2 1.2 0.1 0.4 10.8
26 0.2 1.3 0.1 0.5 25.0
27 0.2 1.3 0.1 0.5 14.3

(A 1) 3 72 B AR AF BE DL 0 I AT (& BN o g0 1 i % — 4 5% %] A
T*10% D#HIPHCEALSE T, KHEE MO L BIREE 5145
FKOLERE (%), EREFEO T E - 35 H K OV i, H -
JEHR B I E O L BRI O TIIME

(7 2)4, 0 1ZWeibulEFFBIEL S (x) = exp{—(/2)°} D A, 0 fHi,

LT, R4H»Hid, K3 LRI, RAEIIEAEEM 2 BRoE, e G
FE LU 9 i (B EN A HE D AHE A 0 R A MEEOHEE I3 L TRITT R
B, HEERGFEZICIRARTH L7, Tofk, FEHOFEE & HITWHEL
Twltwnz b,

5-3 ffiEHEOFR{LOME
ZD X9, 1963 LT OHE AT OIERHERT 35 & UV E R Aa 48 B2 DA
i O JRAGEENZR DB B9 2 ARE 23T 8 A= DS O HE M1 K T35
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BIZBL T, HEERRFEEUEREL TV DEEZLIENTELD
THHN, WMHENEOHEEICE L TEZ) Tidk <, EEmITLT L
bR T & v IAMEEIENE 2 MR 2 LT LA RS Rvo
i, (9)~11) Ko RO TH 2 i AME AR O I S 1%,
Hi4EE F CORMMEHNEBOIEMS ZFiIRL T2 05 THo L EBbLNL,
DF N, ZAUIHIELE L TOWAMIMEEIERA LM T o AUTIEME R EI2 % 5 D72
W5, HIHAEREE COWMMEEIRIIANIEHTH S &, T OFREITHEEFEDOEE]
FHOWEERZEIITNTLOFEENLDOTH D, 20720, AFROHEED
TlL, t -1 FEE TOEIEI ALt PIOBEHITHEKIHEE SN,
W2t —14EEF TOMIMEHEAZ &t oIRGB IHESNT,
AN AR HEOW L WIRELBI D E T LW H LD TH L, £IPE
AR S N2 AME s B O FEMEE BN b, EHIEIE RO 2 OREE
B0 ETH 0L b D, L7z > T, WAEEZIEEM O Z O
LB EFIMT 5720121, (9)~11D) KXo HRROMTDH 2 Bl
HEAM S DO THRILT 2 LEDNH LD, Hamrdbs21E, Afciks
OMEIIFRINTBLTHRINFTFOMBEICR > T b, TI2TIE, fif
HIZZ ORI BEEZBET L TRE#Z L ).

(9)~11) Ko#EFHFRIT & 2 Wi A=A E 8 2 b L 72561
BIF 52008 % 72012, BUREHZFEORD 3 5D IO % I
BLTh7e (9)~(11) R X 5 ¢ 4FEEEOMME I % e L LT,

O BUEFELRED t FEORMEHNE 7 2 Z20F F n=m LT IERBED)

o
@ MEARE R B72012, BAEEDED t 42O RAMNEHIE 7 13 7

Lro OFME, DF 0 n=0xi+rn)/2 £ 35T NRv 7 2.
@ R EEAEL LT 572010, BEFELIED ¢ 4EE O RFUHEEE 7

Eme b e OFBE, OF D n=(xirm) 2T HREN TR

v 7 )itk

EEEOTE - B R OMim, B - EHE (IR0 &), B - 2E
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DIODEHEIZET 5 0 R AEFEDOEE Z D3 OOBEEFMEFTKIZL D
e L2 E, 3 DD ROLEEIRED 3 G TFHED M OfF#E & &
BICEDIHITHRE L T ERLIZDONES TH S,
F5IIFHMHEOMHEIZ L 2 DD Tld%R <, HAEOFMEEZO M T 512
B2 HEICIEDCHDTH LD 5, £IRXLEL IR O NEEMRE DT
A S v, £5 T, OOFRUT K B EHESIEEEOB L W IBEE
BIDEAET 5 72002, ISAHEENZRHE B M O LB RENI AR & DSk % D
WXL, EHIERDAOHEEHEOLEIREII LI IEERI L 200, i)

#£5 RAGAEHIERO 3 DD ME T I § 2 K HEE
THOIEISHE: 3 & FE (L2 FESE) DZEIREL (%) D

It

T HLA R 2 e e g

LA

1 0.0 0.0 0.0 0.0 4.8
2 1.1 2.5 15 0.7 9.3
3 0.9 2.0 12 0.6 7.2
4 0.8 2.5 1.0 0.7 4.4
5 0.4 15 0.5 0.5 75
6 0.9 2.7 1.1 0.8 8.8
7 0.5 2.2 0.6 0.6 8.5
8 0.9 3.2 1.1 0.9 7.2
9 0.7 2.8 1.0 0.8 9.0
10 0.7 34 0.8 0.9 9.6
11 0.4 2.7 0.5 0.8 7.1
12 0.5 34 0.7 1.0 8.9
13 0.3 1.6 0.5 0.5 7.0
14 0.5 3.7 0.6 1.0 13.2
15 0.2 1.1 0.3 0.3 15.2
16 0.2 2.0 0.4 0.6 18.7
17 0.1 1.2 0.3 0.4 223
18 0.3 2.8 0.6 0.9 26.6
19 0.6 43 12 1.3 51.7
20 0.3 2.1 0.6 0.6 354
21 0.3 2.5 0.6 0.8 14.3
22 0.5 3.9 0.7 1.3 334
23 0.2 1.7 0.1 0.6 8.7
24 0.3 4.6 0.4 1.6 3.2
25 0.4 45 0.2 1.7 9.0
26 0.7 5.4 0.4 2.1 21.0
27 0.3 2.4 0.2 0.9 28.3

GF DA E I 3 DD WIS RIZOWTIE, AR 3HiHE S
H,5-30O~Q@Z MM EOLEFHHRE(%)IL, &EFEDOT
H - R B RO, B - R, RO OB B RO
fiE,

(1 2)A, 0 1ZWeibull EAFBIELS (x) = exp{—(x/2)"} D A, 0 fiH,
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MINES x5 2 ENEHEN D, 0 ODEFRBTH D 1% ~5% F1E
EVIHEIE A R T AFEESL LA by 7 OFHFEA IR TR KR
VLD, WBI/NSHNTDEREEVWRZ L, 72, ARSLRA I
720 TUIEBREA 1% BETH ), O~ DRI TAE LA LD,
P AR SL RMA by 7 O AEE A OHEEMIZIZFE ERENE L
Bk vz 57,

ZIH LT, ARTIE, AMEEERO RO MBI O W THRSE 5T
WZRWDOTIEDH L, DT EHWHRILEAT > TR WARTRORRIZE AT
GINAT ARG ZTWLEREZONLZ D THL, TNk b, REARR
TIODOH AR LORLRD &9 L e Tb Aozl v &,
@R@DT P&y 7 )7 TIEFE UG ED KR & BAEE LTI R
BRI GREWEED m EBEFLUED 1) 25080 REEDEL
LOIZKL, QOHRIZZZD L) BAREEVFEL VP THD, VT
IR L, ZOBMENEOTFHEALOMBEIISHROFE S NIBEELE Lizv,

BHUIC

AT, HABSREERITO [#(M %7 —4 /3227 (DB]7—%)
AW THARD L R T E G O L e L7z, HEEICHW
T, ANy 7 ONFHEAE, E, R ERICET S (9)~(11) KXo

20) FIFHEZ X, QOEMENEO LR TI O 3EHOTCOFE L AT
BRI R To 720 U & D 8, &I CRIEIIUET 2 ¥ IcoWT, QDK
R E@QOHROHEEMD L RIZ B 5 EEDO TP FHADOFHE (Root
Mean Square Error, RMSE = /1/nX2 (E:)?, 1HL, E: 13347%) #FHELTER
HENSOFIME T 5 &, e, b, L EOEFEETIE
WAaFes & LR E R o7 #I~HI9DFEFIFEHXETIILITLITD o &K
EWRMSE,“FIMEDfES BN/ AS, 2N Th, SFYMHELSL 2 A b v 74
B TIZ 1 4ELLEDORMSERR A BN e 2o 720 £ 72, 0 fEORMSE I E i
134 S OFEZETIZ 10%~20% DINTH Y, KEVEETY 30% %82 HEHEIL
FE o, DWTIE, ) 1HAMNELTBLE, QO LA TES RE
LIS T BB T 2 &, WMEER LU OB EEOLTHRETL B S
Ao, IAGE ENERHE SE A DR BIAR A D WHAME LR U CHARE 22 i 2 7R3 2 & 0
BUIRZE
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WZHEROBERKOLZLIZLY, BEEDOR v 7 OWelbull 17 B2
G A=Y —%HETDHEV) FETHD, 2L T, TOEGFHHDINT
A — & —HEEAE & 1) B3 SE A T R O VIt AR R & PR R O HERS
HEET L 720 AR GBS RIIMNE L TRLZD, ToatirbEohi:
FoRmrEN T L, LTOHEY TH b,

1. RO EKFICEINL, Ay 7 OWelbultEFREED Y = 4 7 - /X
T A= — o [ IBEAQEATIIZERE R & FHERIZ, 1226 20MIZ9Hd 5
(M10)o HL, ZO53MmIFHEESLEESFOFHEM S IKET 205 L
N\,

2. WA TREMSZERE - BRARE] FERTHIED & 2 A HE— P30 F4E
Bhsbhir % 2010 EEEIZOWT, NIRRT A O I E 8 & ARl
loEhE RS 5L, MAEOHBMREIZr=0.73L%), ZOo0DF
Wi AL S A IRV 2R 2 &b h b, LarL, L hiHM
RS 2 LS - BIEIC L > TEIAL ) OMELHFAETHDT, Z0
JAHIZOWTHRE L CThize 25, ERFERIIMWEDMIZHFET AR
i3, Ratdh, FHEEOR, HEEEETRHEET 70— F OfE
HIZHBELWVEWV) TERS o7 (E D,

3. KEOAAFRBHEEHROBEEY L VBN T = v 73572012,
HEEFHRPOFEIND ALy 7 OFYERKHEZDB]T— 7 12815 A
Ny 7O - FILREI L TAZET A, WHUE=KEIZBANTHT
T 7% R E=2ZLFRICBWT L, WMHEIEECDEE - BEICBW
THWHBEZRL (F2). ANy 7Ol - MlbEoOZ b EARIZ
EREALZ S 20T, 2O L 3ARBOEFEEEHED S 5 EES
WEBHZHOZ L EZRLTWDEEWVR D,

4. FAGOHEEARE R AN AME L= D RIHIME R H G R O IERAE DIGE LS & D
BERICT 20533, KA4TRAEZA, WAMEINENEZEME % B < HE
EMEIZREOREB L & IR ERBIZNR LT L) ThHD, L2
3o T, RAEEIRAEE MM OV T, HEERIGERE D SR TV
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AT EHEEMIZ LR OMIMEFEDOMEICH ENIRFEL B hb i
Bo LA L. IRAEHRAEEMEIZOWTIZZ 0 X 5 2 U E o AR T
Endolze TIUL, AFEOHERETT TITIAME I RIEEHEABAE L D
HETEFAA BRI PUG L CHIL WIRAEA T 24 ViR 3720 Th B & Blb
Nbo €ZT, ZOWFELEE T 5 72 1l s 2 I S
POTVEACEHESTLESH L LHZEZONLY, TOMEIZOVWTE, 4
BORBEE LTHRT Z &I L7,

WS, WO TREEERE - AR PBEERI N T8
T, REROMIINZED L) RERPDHLDODIZONVT—FHRR TR EH 2
%,

Kd, BEICERADL T LIL, REDREEIZOWTIE, NRRFFEDL AR &
RIS VWEWREZ R TWnb Llnw) 2L Thb, NEKFD
2010 L ORI R A R 2 &, ARREEERIIRALNTH ST
b DIZLDTH - T, KEODLT I 280 {4, 5 EHESHEIC L H1E
AE LTI RS 2w, LPASWEFREZ T - PEETH L7215 T
%<, TYr—MIEABETERETH > TREO L) ET VI L HHEEIS
FESHR0nEv) HTHRWEERLEZFES, Lo T, EBRMIZLERS
NTWBYAMFFRAEE, AROL) BETIVICEBHEETIEETHEST
RbBZ B ETELRVWRERELGTETHL LV D, LL, BT,
W OBRAREEEE R THE SEAHEE > TEBShTWDE 2 L
bHETH L, TIUTK L, REOHEIZERIZI A PPEUTHL, L
7o T, b LAROMEXLHZET AT LN TELLRLIE, ZOWTEE
TLIEIERL T Z LTl e b, 212, NEIFRINFTEAL
WER SNz 2005 EEFHS TH->T, TNUHDA by 7 DAEF -
BRENIRPOIL 1970 FOEEHRAEICHM S FTARHATH 5, FUIHF L, Ko

21) #l 21X, OECD [2009] p.99 TN EAF TR &G - A &1 0 2005
4, 2006 FFIZOVTR R D FEL KR L T b,
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HEE A MREARREEVFAT LMY ECETOME I EDWRETH L, K
FaoiEEki:, 77— S 28 21E, 1970 4:~2005 £ O ELF - BRI O 7
T 7 R T AZENLGY DN ERTHIENTELLDEVR S, Y
12, 6 TN LIIZ, ALy 7 DAL - BRIEHOFHINIZ AT L9
WZEABEDS T 70 —F7 5 )7k ENEIFRAFED L 5 1ZBREEED S
TIR—FFHEEDH DD, WHEIHENRBERICD S, ¥R 51T,
HAHWETII BT B EAFEE ERHIGHE DR L EEN SR AL, Z 0K
FAS B B B R DOl AFIRIL D S 4 5 AT AFEHIE, FURNT
DBRHEVE O ERHI IR A 515 5 N AT HERE Z0 T L —FLiw
MHThb, LENo>T, Ak biX, WERFBRHAED X 9 2EBRINEERN
BT TERL, POTOEERED L) 2AFRERELHULLVOT
HHID, TNEIA IOV THEBARNEE Shb, 2) 7287, K
TaDEAFEET 70 —F13, WHEFBRHREORAGET 70 —F 2 /Ty
LBOTIKIA FDEFEET TH—F ThHDHEMETITLIENTE L

> 22)
770

22) JEIZTE6 TH L D1, Winfrey [1935] pp.14-37 TIZAELE - BREIR 4 #T 0 5%
ORDTEIZOVWTIEF L TV E05, ZOB, ZNENOHEOERN - Atz
filid2—2DMEE LT, BHFEEHEEATVDLOD, BIHEEEZ R THWDD7h,
FNELMEEZ R TOLONIZONTHEIEER2IL > Twb,
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The Survival Curves of the Fixed Assets of

Listed Companies

TAKITA Kazuo

In this paper, the survival functions of the fixed assets of listed compa-
nies in Japan are estimated using the Corporate Financial Data Bank of
Development Bank of Japan (DBJ data). The parameters of Weibull sur-
vival function of the fixed assets are estimated every year by calculating
the solution of the simultaneous equations concerning the acquisition cost
of stocks, book-value and a depreciation expense (eq.9-eq.11). The average
service life and average age of a stock are then calculated from the esti-
mated parameters of this survival function. Fundamental results of estima-
tion are shown by the Annex Table 1. The main conclusions obtained from
our analysis are summarized as follows.

1. According to the estimation results, 70% of the shape parameters 0 of
the Weibull survival function are distributed between 1.0-2.0 in accordance
with earlier research findings.

2. In 2010 fiscal year when service lives of stocks are only publicly re-
leased by the Cabinet Office Private Enterprise Investment / Retirement
Survey result at present, if the service lives of stocks in the Cabinet Office
survey are compared with those of this paper, the correlation coefficient
between them is set to r= 0.73, and it turns out that two service lives show
strong correlation to some extent. However, if we investigate in detail, re-
markable differences also exist depending on industry and asset. When the
causes of these differences were examined, it turned out that the main
causes seemed to be in the difference of sample companies, aggregation
methods, the treatment of used assets, and survival assets / scrapped as-
sets approach (Table 1).

3. In order to investigate further the reliability of the results of this pa-
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per, the average ages of the stocks calculated from estimation results were
compared with gross / net ratios of stocks in DB] data. And we found that
both showed strong correlations in many industries and assets not only in
the logarithm wvalue but in first-difference of logarithm wvalue (Table 2).
Since change of gross / net ratio of a stock reflects its age transition basi-
cally, it can be said that these strong correlations show that survival func-
tion estimation of this paper has high reliability to some extent.

4. When we investigated by simulations how much the results of this pa-
per depended on the assumption of the initial values of depreciation rates
or the extended values of investment series, we found that the simulation
values in general were converged on the specific course with lapse of the
time except for the depreciation rate values (Table 3, Table 4). Therefore,
it can be said that our estimation results in general depend less and less on
initial values, as estimation period becomes far from starting period of esti-
mation. However, depreciation rate values were exceptions. Such a conver-
gence tendency was not found about simulated depreciation rates. The rea-
son of this seems to be that by the estimation system of this paper esti-
mated depreciation rates react to the estimation errors of past years very
sensitively, and repeat sharp changes alternately. Then, in order to control
these biennial changes of estimated depreciation rates, certain smoothing
mechanism should be implemented. But we decided to leave solving this

problem as a future subject.
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The Local Government International Cooperation

and the Cooperative Yen Loan (1)

TAKEHARA Norio

The local government international cooperation of the 2000 s intensified
cooperate with the ODA mainly on the yen loan at the same time to
continue shrinking. This cooperative policy was propelled by the ODA
general rules, the environmental policy and the foreign policy. And old
JICA founded the technical cooperation of the local suggestion type, and
Ministry of Foreign Affairs pushed forward reorganization.

Furthermore, the old JBIC enlarged the cooperative system with the
local government at the same time to show the reinforcement policy of the
cooperative yen loan. The yen loan diversified collaboration with the local
government international cooperation by investigation project. In addition,
the local government international cooperation came to affect the
promotion, the evaluation, the administration of the yen loan overall.

The local government international cooperation of the 2000 s
strengthened the originality of each local government. On the other hand,
the ODA subsidy was abolished, and the independent project reduced. This
independent project spread in the large scale local government and
strengthened links with the ODA through the cooperation to the
international organizations. Furthermore, the direct international
cooperation unfolded mainly on the acceptance of the member of training
and pushed forward agriculture and forestry fisheries and the technical
cooperation of the environment field mainly. The target country was
concentrated in China and the Asian countries.

On the other hand, the whole aspect of the cooperative yen loan is
unidentified, but the project is large. In addition, the cooperative projects

are small, judging from the whole yen loan, and unfolds mainly on
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conventional trust projects. The most are environment project for China.

The cooperative project thereby led the environment yen loan for China.
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Is SNA’s Insurance Output Measurement Proper?

KATSURA Akimasa

There is the possiblity of encountering the accident for our lifetime. We
usually need the compensation for accident damage. Our society has
insurance system or insurance company that compensate accident damage.
For the compensation of accident damage, insurance company collects
insurance premium and pays insurance claim to the insured person. But, if
accident does not occur for insurance contract period, insurance company
does not need to pay insurance claim. So, insurance company does not need
the definite insurance claim, instead need insurance reserve money for
everytime compensation. Therefore, we can understand that insurance
premium consists of service fee for insurance company and insurance
reserve money. From mentioned above, we draw the conclusion that
insurance output, le, insurance service equals insurance premium minus
insurance reserve money. But we must consider that human death is
inescapable, commodity damage by natural disaster, fire etc is not always
inescapable. So. Life insurance company must reserve payment from the
insurance premium, but non-life insurance company must not nesesarily
reserve payment from insurance premium because damage occurrence is
not unavoidable, it is suffice by reserving payment on the insurance
company profit. Therefore, in life insurance, insurance premium consists of
service fee for insurance company and insurance reserve money, in non-life
insurance, insurance premium does not consist of service fee and insurance
reserve money but insurance premium is appropriated entirely service fee
for insurance company. So, life insurance service output equals insurance
premium minus insurance reserve money, non-life insurance service output

equals insurance premium only. This is my basic proposition regarding the
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insurance output measurement.

On the other hand, SNA, ie world-wide national economic accounting
methodology is that life insurance output equals insurance premium plus
premium supplement (investment income on insurance reserve money)
minus insurance claim minus insurance reserve money; non-life insurance
output for 93 SNA equals insurance premium plus premium supplement
(investment income on insurance reserve money) minus real insurance
claim, non-life insurance output for 08 SNA equals insurance premium plus
premium supplement (investment income on insurance reserve money)
minus adjusted insurance claim. The reason of change from 93 SNA non-
life insurance output measurement to 08 SNA non-life insurance output
measurement is that non-life insurance output measurement modification
prevents non-life insurance output figure from being negative number.
Basically, SNA insurance service output measurement for both life
insurance and non-life insurance subtracts insurance claim from insurance
premium. At any rate, SNA insurance service output measurement is not
definite concretely and especially, SNA non-life insurance output service
measurement method is under consideration, does not settle completely.

Therefore I have fully considered how to measure insurance service
output, and I have found insurance service output measurement method in
national economic accounting. It already showed as mentioned above. My
insurance service output measurement method is different from SNA
method. My insurance service output measurement method is that life
insurance service output equals insurance premium minus insurance
reserve money (more precisely, insurance reserve money plus premium
supplement (investment income on insurance reserve money) minus
insurance claim), that is, life insurance service output equals insurance
premium minus Insurance reserve money minus premium supplement
(investment income on Insurance reserve money) plus insurance claim; in
non-life insurance, as insurance payment IS not unavoidable, insurance
reserve money is not reserved from insurance premium but is reserved on
non-life insurance company profit. Moreover premium supplement and

insurance claim relate not to insurance premium but to insurance company
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profit. Therefore non-life Insurance service output equals insurance
premium solely. At any rate, my insurance service output measurement

method does not subtract insurance claim from insurance premium.
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