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RF BRI B T DT Th 5,

@ T /) RX=2a DA T 4 ZIREZERHIFEREICBN TR DR RD] L)
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FE R & — B9 %,

b
2a+am

b\\if:

—x TR

(1—13) AbC, =ax?
(1—14) MAC, = 2ax
LD,
22T, Q12X & P BRRICEWT D &
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| D
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7% OSQA) LHIEET (ZAF SFQ) OMTH D (1 3), W OMNICHRBLOIRAE X
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PEHENEE D, I LAERES F TR I OMEITAE LR,
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R ELEE DR E LA BB OUGE - THRICKYMACICIR > THIRT 2 THASH, =0
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TNTHY ., HEEOVEN, RAE ML LOEEOMIGHRET (1—-6), (1—7)
K-> TEHEXOND, HiGEHts & S EEOREAERIT (1—8) A, EZEFEIX

(1—9) K&5,
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(1) —1 RBOE1RAT v
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(2—6) MACp = f[ﬁ— |
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I TEOHZEA (W) &b shisiftiaEax, &5 &

(2—8)  W={HEH R+ L L R — S #
fxz—axdx} — fOxT(c‘io)xdx
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(2—10) mx* =x,

)

7(8p)bm
a+am+t(§y)m)d,
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HAL 2 2 S X 2FMm D8E4y) 23 (81800 1 AL FIF 5 2 812 X D15 H IO
BRI I L RDICELEDLTHA D, WEEEENPEERS DK
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Misiolec(1980)(% Asch=Seneca &7 /W& EERME N Z M TILIE Lz, 372bbik
8 PE K T

(2—383) P=MPC+MEC
7 STRT AU BN E W) FURETHDH, —Hikbi (T 12X K0T ME
KibxEZEST D L

(2—384) MR = MPC+ T*
ThoHrhb, (2—33) X% (2—34) RUTRALT

(2—35) T*=MEC+MR-P
"EHND, T2 CHREOMEHIMEZpL T2 L

1
MR= P(1 —;)
ThHHND
(2—36) T* = MEC —g

MEALT 5 (E6), (2—386) NI X DFBLT, EEWITXT 5 &R O HRwEhd 4y 23 289
%52 L% Misiolee |37z, By RRA MREBROREIZB VT, FEOME M
MNEERBERIZRD ZEBGND,

(2) —3 HAEEEFELFELRELE T Banett 7V

Barnett(1980)/%. Misiolec & [l UAEIZ (2—386) & [AkkeXNE25HE LI, 72720
Barnett i SCIERRERUC & A EZEDOXIN & U THRBRENET VICHREIN TV D R
R D D

WEMERFE GGRR) IXFEIBRI(QICER L, B—04&EDqEEEL TVD D
D EFT D AFRSIZ L o> THHEZZIT I AL IZONTORE DT hLE X = (X1, Xg,
X)) ETHEL x=g(s) ThDH, Lo THHELSICL D Ee(s, X)L, sOAHDRE L
LT

(2—37)  e(s,X) = E(s)
TRIND, ETBEREHET 570 0&REZwE 32 & MERENERT DH0E
X c(q,w) &5, EEAu

(2—38) u= foq f(q)dq — c(q,w) — E(s)
DI KALD T= b DO—FEGME, (2—38) RAPIFE L TWMHTHZ LIV R THZ S
b,
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(2—39) f(q) % _ Bc(q,w)ﬂ _ 6c(q,w)d_w _ dE(s) [Eﬂ ﬁd_w] 0

dq dt ow dt ds logdt oJw dt
F 7o E AR ZE ORI ET
(2—40) mw=1(q)q—c(q,w) —st
Thh, BETtEZRTA—LLRBRL, q&WIZOWNTHDRKRILEIT D,

_ o _ df(@ ~_ dcqw) _9s. _
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o om _ . ac(q,w) _ ds
(2 42) ow 0 ow 6wt =0

b2z ESMmADL L

- oclqw) _ dw | _ o
(2-43) == f@+ L a-5
. dc(qw) _  0Os
(2 44) ow awt

NELND, (2—43) BLWY (2—44) X% (2—39) XIRATHZ LItk T
ORI KALITEN 2 & ATETE TORAR KL O —ERERKRKXDO L S IC5 2615,

(2—45) 0=-_L@da,, osdq, |

Ed_wt_@[ﬁﬂ Os dw
dq dt dq dt ow dt ds

dqdt OJw dt

L2 o TRARRALZ FH$ D BRIT

df((l)_ﬂq dE(s)
* d dt S
(2746) U =gaq seawt g,

TERIND,

Z Z T Barnett iZ. QAFERE q 2O L Ts 2T D7 — A&, Q5% %ERETD
TOOER w LT s BT 7 — AL, O, @&t kir — &|Z
HEmAEBEL WD, WE qIeoWTEEOMKM ML n &5 &

(2—47) Y@, _f@

dg 1 Inl
Thy, Zhux (2—46) XA THZ EIZL-T
_f(@) dq
nl dt dE(s)

(2—48) t'=5—

0sdq 0s dw ds
dq dt ow dt

AEENS, Barnett 1, Y<0, M0 £EL, (2-48) AALH I ESATH

L2 EMBMED S — AT

dE(s)

(2—49) t*< =

ERDBRPMELE SNDZ LER LT,
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520 (2—48) AT Misiolec E7 /LD (2—36) RUZKkHLET HATH 5, Barnett
TTVTHERSNDNEZ LIE, (2-40), (2—41) BLV (2—42) @ 3 A bAEE
B LR REORIFHEEET VT D Z EMD P B 5 RREITEERE—EDOT
TRENDEND ZEThHD, WITAEER THEINIGAEIXIGRRET RS20,
ZOFEFTARRILDO L IZHBIE 2 DOAT v ST TeET NV ERLIEb LN
EERERL TR E T2V,
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W5, e LEDZENLUZR DGR T, ZORICHONTaEL N 5TV,

B) EHTHE T CORERBET LV
(8) —1 {B4:HIWE %Rt L7 Ebert 7 /v
Ebert (1991) i3, 25 T CHMBARIE D Z 57 — A O b Bl 72 Vsl A 235 2,
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ERET D, REFROMHREITERT 2, FEEOEMBEEIIFR—& L, C(x) LT 2,
FEEOAEEXITIX =YL, x; Thd, Hiiood, 1Hls, L AR IR T &35,
T, EEOHEHESIX
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ICEE D, ZOLENTEMIDO)EIEIDXTEIND, WEE T —FL t BiESh
Tz & ERENEEHRTHIET 2D LT 5, EEEOTFERMEE PR ET D, ¥
I B 2 BIRT 5 Z LIk > TR A I T 5, 7272 LX — g IFEEDFKE T, i
BEFZNICSETE Y —BbEEI R, LIeR- T, KARHGLND,
(2—51)  max, {P((X —x;) + x;)x; — C(x;) — tx;}
(2—52) ZxICPL TS L T—RE&tFERD2 &
(2—53)  P'(X)x;+P(X)—MC(x;))—t=0
LD ZHTRHEIDORIGHIBR E 2D, B RRZ MEELZ G| & M 7ooicidths
24

(2—54) W= [ P(X)dX —nC (%) —D(X)
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Z iR (2—53) DO T THRt IZHOWTHRAMETLZ LI THEABN, BV —
il

(2-55) t=D'(X)+P'(X)>
PNEHENS, (2—55) RITFEEHEHF h-oow) Tk t=t=D'(X) (BRI EE
M) LR BIOEEBFELANETIUT t=t, = p'(X)g THH . P'(X)<0

K VEERKIEEZERT 27-DICI3MBENEF NI 2R LTS, T72bb
ty+t, >0 OLEITIRBI, 6+, <0 D& XITITMBENNLEL EN5,

Z 2T Ebert &, #EBLUCx L CRENEEREL —EIZR D, GREHER O T/ — 2
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[ZIRET D,
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TERIND, Lo TUTD 2 >O—BEEMEEGS,

(2—57)  P'(X)x;+P(X)—MC(x;))—t=0

(2—58) —MAC(a;)) +t=0

(2—58) it (BRAHNEEFA=FIF) L7205 LOICHHHIRENEEDLZ LEHRL T
W2,

I CHRMREDOREE KRl T DL FEERKRE LTI A=nab b, H2E
AEVTHETTZIZ
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DEHICEED, BHIREXE SHIHEH AL tIcikiFT 20, WEOAD) _ g1y

dt
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LLE®D X 512 Ebert &7 /LTl BB RT U T G BEENAEEERNE T TRIG LT
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EDHDOTIF R AERETHIM L2 SIZRVFETHD, LIERo THEEREDT
TIHYbREN e S a . IRAANE D' (X)X T HERE LD (X)) s, & LTEX
kT RETHD, ZOHHFADKEIN T HEROBREZTEDH Z LI D,

Ebert 2O ZRELE LTS, (2—61) KOk iix, (2—60) RERLEIHD
£ 97D (X) DIEPFIET 25EICR > TRIRER D TH D, FIH T (2—60) KA pk
SEESE DD (X)) DI EIAMAENERIZ LV EE DD T, (2—61) RO EZIRFET HIR
L% Ebert 7 /UICRMT Z LIZTE 20,

K X ODHTREN ST 2 LU TDO X D127 %, MEC = 7(8)x T, tASDIE FIZ X
ST LW E T 5L @B ENEELTLE S, MEC ORIRIZ DWW THEITHE
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ExgD FT, ABENT U R« A7« A FREFERREOUGE e I X0 PEHEIEN 72 &
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A B A (T(8) i)
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EEHEATOND, EFER—EDO T CHRERET D Z LIk o TREIREZH LT Z &
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WAE BEEELA ) R—T a3 VICET AETHEOY—A

O OEATIR IR, BEA ) _—T 3y (5RPEHAEI L. AEa 2 DIk
WA FET D L0 IO NED L RBIRFERICE > THEREING O DD i
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26352 &R LT, 2D Zerbe O RIRITHAE L ERERFFZOSEH CREINTW
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Fischer=Newell(2008) %, BEEER FEIC L 0 BRERINBEERNFZ R INIHE. £+
NN THELZEBLEBRNPRENDIRETHDLELTLUTD 4 HAZZTF T
b\éo

O PRI T AR SN D & =X —ERMM ORFIEB i S 5,

@ TEMLREMEO ERT. CEREOEREE L WMEE IR EORER L7 5T,

@ HIFDACN A= N=PELTTA ) RX—=a OHiER R L R SRS T2
Lo THHEMLTICHT D10 v T 4 TR S R VRIS AT 5

@ A/ _X— =3 T R&D BE i LT Tldde < HiEdi 2RI AT 2R e X
NOFBRIZE - THAEENDLZOT, AEEOHERITA / X—Ta 2T 5,

ERRATHBED S HOE, PRV O EENFINREE THH 7 —ATH D,

Fischer=Newell 23 f5#i L 7e HEL 22 sk, SR OME (A4 —/3— - R&D #
BLSNOFEN X 2 HHEAMT O MAS) (\TERE L7 BOREE O LB ARV Z L Th D,
FTROHLEFE LWEGEE GREZNE T A O & FARET L X —FIH 22T 5 6 0)
OHBUZ AT 72 BRI BOR  FRIZHERAE R O 7O OMBEBER O EEMENEfR STV 5
RIZHER Lz,

F 72 Z D RIZE L T Greaker=Rosendahl(2008)i%. 2 [E A,B NIZE W TEANZILHI
WS PR (BhEdmsC I the &) TR S 4L, NI OIGHREREIZE DEEE
ZIRGET DET VAR L, B L WEBREEOR & FIRFIC R&D #iBh& 4 3045 2 L 0H
PIVE 2 FRHE L7,

LLED 2 332361 S ald, AR SCE 6 20> APPENDIX CELHEHHI & A2 54l
@O EDRIC L > TRRMEDEB SN D ATRBHELEMR L TnD Z & LS Eb
S>TWN5,

Wigley=Richels=Edmonds(1996) 1%, #EHH B DONEHHNHIZ OV TRD L IZFm LT
W5, 2 DOHATHEE ECOPHEIIC®H 72 o TE, BEEA~DA 237 FORKE S LHI
AR EDNT o AEBE LILRRPEETH L, BANICITHRAELZRE L., i
FIOBARITRER R B, BICHOAIBICBAITT 2 Z BN THL L, T72b5
B % B RS T 5 7o DI IR A SE I 2 B B 5 & i %

Z @ Wigley b Oifif 4517 T Hart(2008)(%, 2 D DEATEFT O] THEHR DFEEE DS
FUALTWDHEEITIE, B —BNREND Z ENEE LA, 2 DOHEMMEMICE
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T HBREA NI FNEHIREBE L, B BN N EOBREIRTDRESILD
RETHDHE LT, Hart OB RICIE, OF / RX—va U EFRT L7201,
BORYRIIE 7 =B EOBREAHRTRETH D 2 & OHIFBR Z R 72 01Tid,
AENF—=NR—=DRRFE L LTIV EWBIRELELE TS, O28086 5,

FCOET LTI, RFEIC K DEEARIT (2—13) Rk nThand, £0
PREE IR > THITB 2 AR AMFAE L TRV TR EOWT IO RIZIBN T b B
WICLTETHRETH D, LbROIBOULREMN THIRAEH I ND, LIh>T
Wigley=Richels=Edmonds <° Hart Oi&imlE < BE I N TW RN, 6 OFEima EA
T O DIIIRMET VOBENEZEIN D, TIUIARFRIESNTZRETH 5,

DUF CIEBRBEBUR L BRI A /) _— 3 3 BT D RERATHISE 2 U DW T AR
FED AT LRI IS D TR 2,

(2) —1 A4 _X—varOEENKKLZHARLE L7 Milliman=Prince €5 /L

Milliman=Prince(1989)(%, BFEHEIZIBNTA / X—va U NELESAE, UUT
D3AT v TEHFETA ) _R—=2 a3 VOFEEPERITRITEIND & LTz,
O A BENICHEHATE 2 EBERBERIZESNW A, /) _R=va rThd I &,
@ HEESFEMEZRESIEATEDZ L,
@ A= a T LT A RIS D KO ICRENRIST D &,
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o pEL B, MD @ EEORFINIE ., MC : FEEEORRHIEEN. Tho,
AT v 7TOTIE, ZOEEIA /) X—=varyBN4EL, MCIEIMC 12y 7 b5, £
OFERASMEIRETAB BMF LD, AT v 7@ T, EENICHEMNEL L, MC' X

MC” 1237 b5, FOREEBNMERETBC a5, AT v 7B\, #
HERE*DSE*IZHA L, & 6725 BMHHEZE CAD "t 52 65,

ZOETINVEEARHGHITHEL LT, 515 DOBURFE
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(i) HEHIMEE
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2—15 A /_X—va P63 #E (Milliman=Prince(1989)Fig.1 £ V)

(iv) WIS 2 WIE—E DR Z B\ THRHFFAIRENEEE THBL S L5 B HTTE TORF
AIRER |

(v) HRHDLWE—EDREZ BV TIRIEES DA —7 ¥ a Ui TOFFAIRER|
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@  PEHFFATRENEEAE Tl S 5 B TS TOFFRIGERG | & EEEREN, A / ~N—

DA EYT 4 TICBWTHEICR D,
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=0AE
ER A RN— 3 OVEGEERIE ST —%T 5,
[EEHE D — ]

BYSRIT GRS (CI) LA TNICTBEYREZEIRT 524 2T 4 7T 2F-20nb, A
J =g VOFE CTHIEKHEIZ OCIZIEED L L2, Lo TA / _XN—2 3 02 &
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ThbH, RHETIE, FMEFIZ LD (@—23) XA 7-76 BELUME4—25), (4—26), (6—
2D DR R E 4D

WEFRE KR, BB, RSN AR A 2T
(6—3) p=-05x+1000 , C=02x24+7750 , MEC =0.675x
T D, ETVMIPERRES, & 1.5 IZED, 42’ 0.01 MR THIR S DR 28 E
T5, X6—2NTORMETH D, AMITHEREREEZOFEO-DXE, (B), (C). (D)
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MEENEN@—25)A% 131, @—25)AFE 25, @—200 &2 R"LTHEY, Wiy
T ADFRMZEGTZ LT D, OFIE 2 BEEF6—2)T, $X3Tv A T AEIZR->T
W5, EEdEHARES 1ZERICB VT, 0.324443912 /5 —34084.16331 (248 kLT
HLEZA Tihbb 1.47T 15 1.46 ORICIFET D Z ENGh 5D,

F6—2 WMEDT —RTET L EiE kRS E ]

a b a € 8o & 7(69)
0.5 1000 0.2 0.3 1.5 1.49 0.675
0.5 1000 0.2 0.3 1.5 1.48 0.675
0.5 1000 0.2 0.3 1.5 1.47 0.675
0.5 1000 0.2 0.3 1.5 1.46 0.675
0.5 1000 0.2 0.3 1.5 1.45 0.675
0.5 1000 0.2 0.3 1.5 1.44 0.675
(8" 0" x* p* Y q w
0.66603 183.75| 253.53125| 363.2344 1 10000 1000
0.65712 183.75] 253.53125| 363.2344 1 10000 1000
0.64827 183.75] 253.53125| 363.2344 1 10000 1000
0.63948 183.75] 253.53125| 363.2344 1 10000 1000
0.63075 183.75| 253.53125| 363.2344 1 10000 1000
0.62208 183.75] 253.53125| 363.2344 1 10000 1000

.8 ﬁ' Tl'*g

7750 7779.9] 84075.85
7750 7809.6| 84075.85
7750 7839.1| 84075.85
7750 7868.4] 84075.85
7750 7897.5| 84075.85
7750 7926.4] 84075.85
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(A)

(b— 86"
=" (g —w8'?) —yx(§y— 53
"= tata) (q —wé"?) —yx*3(6p— 6")
519588.3987
522116.8305
524456.657
526510.0993
528179.3782
529366.7148
(B) (©) (D)
6yx*38,—{0*? + 4w(a + a)} 3yx*38,% — bO* =80+ b0*/{0*? + 4w(a + a)}
146631987.3 109817663.5 3.525426264
146631987.3 109817663.5 3.525426264
146631987.3 109817663.5 3.525426264
146631987.3 109817663.5 3.525426264
146631987.3 109817663.5 3.525426264
146631987.3 109817663.5 3.525426264
(B) (F)
(b—6'6%)0* 6*?
—2WS' + e~ 3yx*3(5y— 8')?2 —6yx*3(8y — 8") + |
2(a+a) 14 ( 0 ) 6)’x (60 5)"’ 2(a+a)+2W
38835.5897 -963972.9203
24306.90878 -1941763.263
0.324443912 —2919553.605
-34084.16331 -3897343.947
-77946.5545 -4875134.289
—131586.8491 —5852924.631

(2 EETHHRT CRESIEIN-BEES BT 35 EHEHAES DFEE
MBLOE 2 2T v S TEE A RENERBRELZT A, FEREEITIA—50)XE &
NQ2—13)X&xEEL T

_ (a+a)(b-56")2

(6_4) Hag =Ta — AbCh = (3a+2a)? - (CI - W62) - VX*3a9(60 - 6)3

ThH2 N5, FlMEIIED 1HESRMELY ., @01 ELN D, 2 ST

2(a+a)6*
(Ba+2a)?

Thbd, ZIZTEEFIZEY@A—-50XEHT-76 BLVMA—52), (4—53), (4—54),
(6—B) DN T DRI FER SN D, 7277 UEE g, B, BRI E i

(6—5) —6yx*3,9(8y — 8) + +2w <0
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rENETH

(6—6) p=-05x+900 , C=0.2x*+8560 , MEC = 0.576x
ET D, EAPERRERS E 1.2 £ L, 4 0.01 R THIR S L2 R & 48 E 9
D, & 6—3 BEOHKRTH D, AMITIGLRERZOFMEG6—4)X%, B), (C). (D)
HIXZEhZh(4—52), 4—53), U—5B)XERLTEY, WINhb 7T ADEMET-
LTW5, (ORI 2 BEEFEG6—5XT, XTv A FAHIZR>TW5, fdkEHitk
6" 1 Z(E)MICH\V\ T, 37351.04858 75 —55355.51482 ([T H L2 A, T7kb
H 1.16 5 1.15 OMICIFET D Z E N0 D,

£ 6—3 FHDOT — AR D EaE kA EEES]
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a b a € 8o & 7(0)
0.5 900 0.2 0.4 1.2 1.19 0.576
05 900 0.2 04 1.2 1.18 0576
0.5 900 0.2 04 1.2 1.17 0.576
05 900 0.2 04 1.2 1.16 0.576
05 900 0.2 04 1.2 1.15 0576
0.5 900 0.2 0.4 1.2 1.14 0.576
T(8") 0 Xag” pe”

0.56644 | 233.928 325.9402 | 574.0598

0.55696 | 233.928 325.9402 | 574.0598

0.54756 | 233.928 325.9402 | 574.0598

0.53824 | 233.928 325.9402 | 574.0598

0.52900 | 233.928 325.9402 | 574.0598

0.51984 | 233.928 325.9402 | 574.05698

Y q w B B Tap

1 10000 1000 8560 8583.9 259901
1 10000 1000 8560 8607.6 259901
1 10000 1000 8560 8631.1 259901
1 10000 1000 8560 8654.4 259901
1 10000 1000 8560 8677.5 259901
1 10000 1000 8560 8700.4 259901



(A)

(a+a)(b—6'6%)2
[y = — (g —wé'?) — *3(5,—6)3
261874.4133
263647.9746
265013.874
265764.35
265691.6411
264587.9859
(B ©
380yxap(Ba+2a)2 — (a+ )82 —wBa +2a)? | 385%yx*3,9(3a+ 2a)% — 2b0*(a + a)
449969496.9 539718945.7
449969496.9 539718945.7
449969496.9 539718945.7
449969496.9 539718945.7
449969496.9 539718945.7
449969496.9 539718945.7
(D) (E)
. . 2(a+ a)(b—5'6°)0* ,
bo*(a + a) — So{w(Ba + 2a)? + (a + @)6*%} —2wé’ (a (;2 T+ 20)? —3yxa9*3 (60— 8")?
97075.90029 190813.8378
97075.90029 160435.7249
97075.90029 109281.4618
97075.90029 37351.04858
97075.90029 -55355.51482
97075.90029 -168838.2284
(F)
20*%(a + a)
———— 4+ 2w —6yx*3 g (6 — &
—1999003.783
-4076618.8
—-6154233.816
—8231848.832
—10309463.85
—-12387078.86

B A/ _—TarofrerT o FIZBET AEMOH
ZITHE A= va DA T 0 TICBET 5 0 R 2 B E G THERE T 5.
7272 LEFRTREES |, EREHEN DWW TR Z VR Al IS 23 m WAy R K HE DS Bk
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LWGEIZIRET 5,

8 —1 #BDOF—2A

(i) M5

6—7) k=yx"3(5,—68)° k: 87T EHIT AP R |k

(6—8) w=yTx"3(5, 83 w:8E aZFFFCTF D200 AL (f ) _X—

vaslifEoax ) ¢t >y) (ke
6—9) B =q-ws?*, pt=q*—ws"? YA ) _R—Ta L HBOETEE
(B < B

A ) R=varDA vy T 4 TDOREET

b e (0280 @a) o e
To Ty = 4(a+a)(a+a’) +(ﬂ ﬂ +k w)

_ (=80 @-a) | L e am3e 4
- 4(a+a)(a+al) +q q +‘x (60 5) (y y )

TEIND, WER6—2DHHEFNZ, a' =0.1 , gt =11000 , y* =11 ZBENT5
&L (et — mp*) X8 DEIZIEL TR 6—4 DL HITRSND,

71‘% 6—4 (7T9+ - T[g*)@%'ﬂﬁ

'
6 T[+9—T[*9

1.49] 4537.521953
1.48] 4565.335682
1.47] 4592.405491
1.46] 4617.753589
1.45] 4640.011069
1.44] 4657.417909

(i) &S

BEDOr—ATIE, (6—7) B (6—8) RITBWT, xP3&x B Ic@EEHz, £
6—3 OHIEFIZ, ' =01 , gt =11000 , y* =11 2BMT5, 4/ X—=T 3D
AT 47X

(b—S'G*)Z{(a+a’)(3a+2a)2—(a+a')(3a+2a')2}
Ta11 — Ma22 =

rh)

+q—qt +x56"(8—6")3(y -

(Ba+2a)?(3a+2a’)?
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ThHV. & DEIIJSCTEKRE6—LDLITTEND,

#6—5 (7Ta11 - 7Ta22) DAL

!
6 Ta11 — Mg22

1.19 158691.705
1.18 159871.6462
1.17 161014.5581
1.16 162099.6646
1.15 163106.1895
1.14 164013.3567

(8) —2 FFFRERGIDST — X
(i) Mb

(6—10) ky =yx03(8p — 63
(6—11) w, =y*x,3(6p — 63

(6—12) B’:q—wc?z , ﬂ+=q+—wc?'2
A ) RXR=varDA vy T 471X

- \2 '
o = (b-87t) (a-a’) " _ p+ _
T[Z T[Z - 4(a+a)(a+al) + (B B + k2 wz)

— \2
_ (b—&"t) (a=a') + 3 T3 +
= Srarayaran Ta4—a %076 —6)°(r —v")

ThHY., SOMIIELTERE6—6DLEITTREIND, FELt=0"LT 5,
433;{6_6 (7T2+_ sz) @D&ﬁ:’ft

1.49( 9464.44581
1.48 9434.643
1.47] 9353.39019
1.46[ 9194.96238
1.45( 8933.63458
1.44| 8543.68177

(i) &S
BEDr—2TlE, (6—10) BIO (6—11) BNV T, x3Zx,IC@EE 25,
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A ) RX=2 gD 8T 4 T71F
N {2b(a+a’) - (3a+ Za’)g't}z {2b(a+a) — Ba + Za)g't}z
Maz' = Taz = (a+ a")(Ba + 2a’)? - (a + a)(3a + 2a)?
+q—q" %8 — 8 =)
THY, SOMEITIELTR6—TDOLIIREND, LELt=0"ET 5,

% 677 (T[a2+ - naz)o)%ﬂ:

1.19] 1768533.322
1.18] 1791757.055
1.17] 1815005.595
1.16] 1838215.174
1.15] 1861322.021
1.14] 1884262.365

(8) —8 EHEHHIDT -2

(i) &

(6_13) k3 :ny3(50 _(?')3

(6*14) w3 = y+x03(60 — éﬁv)B

6-15) f =q-wd , p*=q*—ws
A ) R—=varDA T 470k

3t — w3 = (@ —a)x* + (B — B + k3 — w3)

THEND, 22T MPrCy, (4—313) =0" il T haUy(=6x) L RET S &

502 (b *)
X, =—=\—-—80
L bs" \&o

Thb, L»oT

S02xg (b 2
7T3+—7T3=(a’—a’){0=9f0<5__9*>} + (B =B+ k3 — ws3)
bd 0

2 2 -
= (a — a’){%(i— 9*)} +q—q"+x°8 -6y -v"
WELND, UEEDSDEICSELTE 68 DEITA /=L a DA BT 4

THREND,
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F6—8 (m3" — m)DEAL

+

6" A

1.49] 31104.06707
1.48] 30644.51621
1.47] 30136.40785
1.46] 29554.01701
1.45]| 28871.61869
1.44] 28063.48788

(i) 5
BEDOr—ATIE, (6—13) BIW (6—14) RUTBW T, x 3 &x, 2 IC@EHZ 5,
A ) R—= gD v T 4 7%

2(a—a')(2aa’ +3aa+3aa’-ab)
(Ba+2a)(3a+2a’)

x1+ (B = BF +k; —ws3)

+
gz — TMg3 =

THEND, 22T MPrCy (4—653) =0° 2T haUy(=6x) L ET S &,

(3a+2a)60 {2b(a+a) _ *}
L7 ops(ata) Batza)s,
Thd, £oT
+ 2(a—a’)(2aa’ +3aa+3aa’-ab) (3a+2a)80 X'q [ 2b(ata) . I+
a3 Ma3 = (3a+2a)(3a+2a’) 2b5 (a+a) {(3a+2a)60 o }+ B =p
k3 — w3)
_ 2(a-a')(2aa’ +3aa+3aa’-ab) (3a+2a)502x*a{ 2b(ata) *}
- (3a+2a)(3a+2a’) Zb?(aﬂz) (3a+2a)d,

+q - + 2,06 — 63— v
BEOLND, PEEVSOEIRLTHEE6-9DEICA /_R—va DA BT 4
THRREIND, RPOHLNREIC, A 8T 4 TR~ AFTRIZRY | BELT
ST TIEA 7 RXR—=va HEFE SRy, Ziud BT,
2aa’ + 3aa + 3aa’ —ab <0
ERDIDTHD, £ 6-10 13, TERFLZBLSELLTr —APRINTND, Z0D
ROHEE T CHEHSERBSME S NS AITIE, A X—v 2 ITTFEOMESEC K
EMRFT D ERHERTE D, FHZEK 6-10 T, AT 4 7N—HTF R(THA
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L&, HHWDOBIRFEEERIZRORWIEEDRERAS 2T 4 TRbTEbEN
HZEMIRESNTND,

F6—9 (mgp' — my) DL (1)

" + _
0 a3 T3

1.19] -87824652640
1.18] —-87086630432
1.17] -86348608351
1.16] -85610586462
1.15] -84872564828
1.14] -84134543512

F6—10 (mgyz" — mez)DEAL (2)

a b éﬁ ﬂ:ﬂﬂ+ — g3
0.5 900 119 -87824652640
04 800 118 -19117755897
0.3 700 1.17 -1459207676

0.25 600 1.16 320979851.3

0.2 500 1.15 364626317.3

0.15 400 1.14 148159707.3
APPENDIX

—IE I DZhRMEIZ OV T—

—IRICE BRI AE O LML EYRICHEZ 52 5 ROMENCE L T D v
BTV D, R HATE S - BB R ZABHIE, BEES ROV
WRBM OB EIEESELRE B TED L2 Z LIRS LTS,

11X 2 3% ABOEEEY — LA TOBITE MAC 2VRSNTWD, WEHHIYE
INZ DOFERO BEEPEHE 2h, 2 KT 5720, FAEEICHE 1 RRHL . TO%E 2 K
Bliilh, 2389 & L E 9. BUC KAUEEE AR HPEHEIEIC TR A TR Y MAC,
DT THEEFHZIT> TNDdhE B LHE_NTLOEIBEA CTh 2 RBLTE 5, 72
72 LB PR Bl L OVERE RIS RE TR — L 975, 2 2 CRMZHBICEVZHGA,
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PRA

0 h, hy Pt

1 EHH & MAC O¥)%b

¥ B IE3HFNERVEENGIREZRER SN0 LRV, T E b R
FETClE, PEENBHERE THRINDIERT 57290, MAC,IIMACIZIFE—E7 5 vlHEM:
D3y (SEEfE— (2007 @ 259 ~<—) X, BEAFHEAN O K IZ & o CRIFIZBR B AL 2 (K S
EHHE B D RLBNEBRRTND), Z DFEREAEZED RFHIRE H OBE R ER S
HTHASI,

U bEDRZEZBEST DL, BICHEHBEICE UM G1314 7/ _—va v oA
YRV T AT ERBLDLZ LI, HERRTHD LN D, P LAMAC,E E HIT
THERSES (K1 O MAC) T kv 77 o —eB R Mile) "a8Th
HEEZOND, FIELZZCHELE 725D, L DGEA 7 X— a TAERED
TSN LRI ENTLEY, D LAT Y R« F7 « 3o FHHHE ISR L THRBI &
TREEIND E Vo T HEENE Z 2 ATREM T 5, R A~OBEA = 5 LI ME%E 5
eboo, WYRMBEN RIS DI, MACHIZIAN Y A v T 4 7 HMEIC
5.2 5 RetE 2 B E TER,

ZI T BT AT =B MAC ZHWT, Zivh 2 AE BT S, B Y —
L EEE 2 — 50 MAC %t L2 JEr A 7 — B MAC 2 W TR L7581,
B2 DX 275, EREOLRER L TGN E ZNEhx, , pol L. BHEHHIRRT
MENTWALDET D, BN Z —LTOMAC IZFMETH - TH D, HEE
H—LD MAC IZOWTIX A REDAHMAC,#H L, thoTXTOREITIMAC, ThHD
ET 5, Lo TAMEIIMAEL T
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X 2

o

BEHLH T T MAC O ¥)%54L,

[, (MAC, — MAC,)dh
EOHIET A FEBRL TS, WOE A ©ERMACIC ST A B L TR,
WPHBEEM R T2 ORI T 5 T A 5, LI o TR OBURH]
WA IEHR L 720 . MAC OB ERENS, “0& XA EEORIBIZRA ¥
F 4 BT &

1 80%0 T ,
> %oPo — fhfxo MAC,dh — B

TRIND, I LBIRHERREROBEEE TH S,

VL Eo#Em D | EEHE O & — A T HEHEIBIC G U7 B &2 MR A 7 —
B MAC SHTIZB W T HIERTH D Z B30 D, WFFEBIsMH& O AR S EE R B
KRFEELE 2D,

BB ORI MEZ R T 2856 5 2 5 5 Hi Ty B 7oA —2 — (K% i
WTHZ LT TERV, T2 Tl Porter OF 5 THEUNZT VA > SHTEREEBOR ) 2
Bff4 256 2DOFRHED S L,

W EEE AL BRI & O R EMEZ L D
W EEEGIIRS A RE S, B,/ _X—va VHEEDE N E 5 2D
WEEHII—EENREREZ LW THRESEHZERET 2 2 & O TERWHIET

o¥A)
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D 3RICHEHR L, EHEREOE T 223 E2 S THRIZW,

BN — MR IR E (B D 2 A E A DFET 2HBICAITH L L SN T
Wo, FEEE BARICKT 2 BB EPER T A BN, S eIy YU BEAN OB &
SHIZfEE E 72, Rosenberg(1969)i%, HATEA AT 2 EE AR RHEIC OWTRLT
DEINTHRARTND, BBFHOTZ U P UNER I, BEETHATERIZRD &, Zhn
T —F VAT AOYGEOFHRIIIR D, ) ThRWEFEETEFEBRT L ¥ il
NHIbTRIREEZTERVDD T D, RERIZAEFERTED & 5 B THAMEA D
TOAEEMENEH LZE L TH, AFERREOMOERECOAFEENZ I U TERL
IRTHUE, ZOBEBENRR RV 3w 7 Lo TAEREBI RO AEEIT ERET, 5
B COFMMERORIENEZ TEX RN 12D, LN THEEEE, e bfilfo s
(Kl & 72 D HAFC T 7o geBi s A E L L 5 L35 Th A 9,

WEEESFINEDO THLORY (K258) CHREnELEY, oL Xx
MAC, D F I3 AEFEEOHIBEZRNOND Z LD, & 2 CHZZ2HIBE
MAC, S PEENTERE SN BRI RH R EE ST TH A H, T 2 TMAC, ) HMAC,
Vo T [FFEDOHIFBTE D — A TlE, BT vt AO—FHNRA b Xy 71785 T
MAC, REBTERVWEWIRWBPEZVIFD, OB ML« Xy 7> TNy
(Il TP B REN S D LU, Porter D F 9 BREERKE O RFRFENEE
O Z LI D FReMED SV, F I EHEHHNIEEN ORI L Th HHEH
IKHER IR SN D 72D | ik LB N T BN~ A 2 T ¢ 7T Ml D B
RFBEEIV ORELRDTEMEND D, AiwLOH 6 HiTH T 2EMEatrE R (& 6—
10 Z2) NHBLZEDOZ ENBMTE D, 7277 LEFERE T Tk, Sa3idams oY
B RACIFERIZ K2 O Tidze < | Bl SN PR EE R 2R L < (BRI
T) FHLL LS & LTITEIT 5,

F6E E

(B 1) Ty v afmnsa Lo S — MR TRV L3RI b TWA R, KAET
TSR (BE2MENEBITS ) N—va v EETT %) 2. P=MSC %l
RN &, TNEL 2BENLE BITA /) _X— g U EITDARVIRIL & il L TEAER
FERBERT DLV HENS S L— hE L W) ERF DI TV A,

(FE2) &H (20120) X, TR T CTHBE 2 A7 v FICB W TERENGERREL L2
BEORMEr, e A /= ar (§ & a DFEHET) ISRE LA ORIty % il L
TW5, FFEMBRCEEOE HBEBIIARSCH 2 HE 1HilFRUTHY . LTOXD R
REND,
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+ _1({(2a'+1)(b-6"6")  (2a+D)(b-8067)) _ e
To—Te= 2{ 2a’+am 2a+am } o+ 'B 'B
OO 1, BLERSAF
b(a—-a’)

as-a's' +aaa’ (§o-8") <o
2T L T IEDMHEEARD Z LR EN D,

(£ 3) ZORIZOWTIIREIOEAE R Tt S 415,

(E4) 5 3 BB IO 5 O ClE, BEMIZo ZEDTWRVN, ZIZTiE (6—8) X
DEICERT D, o« DIRTFITAEREREREZLSE, TOfRRa L § ZFAKFIZTTS
BN (6—8) RDXIITEED LIET D, HIBEIFOIRMLEZEKT 5 b D TIERW,)
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Y
=]

3

WG TR e L oo, kHDERIZL D THEFF 27— B MAC) &
TG, BE TICBWTEREBOR N e Shici6 . stk KO EEAN S0
EOCEEDN A/ X—=2a VB OFRENEIT & 5 2 & 5 RS 3 L CERER I AT
RSO TH S, FEEE ORI E D 7 e A%, @ OB RS 7+ o F
% (HRERO RIS X OMSEHMEEGR) (KL TWd, T b ainaRcE L
5 Damald, RBLO T — 2B T HHHHREB O T 5 AEEDOELDOHETH 5,
Ebert(1991)<° Barnett(1980)% L C Nagai(2013)DE 5 /L Tl YR EIC L - THERD
AL A T 72\, 7272 L Nagai £ 7 /L Cld, BEHHAREDIR T IZ L 2 BUEAD D 34 PE &
DR EZ L7259, ZIUTEITA T — 2 MAC ST ORI T 5, HEHRERDIRTIC
T3 A NS L0006 ENBEFEROMGIZERIZ/2 2 O TIERWINE WD R ET
%573, Nagai RAGH L DET /L TiE, PEHREOKTIC L D 3 2 M IFBE DR A
L7 HTHFEE NN L > T R—=E TN 5D,

S BRI A 7= MAC 73T, FFATREERS [ BE IS & B 7o Ze R & B 0 T
Do ZIUKIZE A EDYE, FFREES | O REEDAEFERNBLTH L TH D, =
OHFHIFFRIT, BLFE L — REAIN TIIR W ONEESREARERG AL L7254, £
L 7RI AR T B0k 25 L 2 ATH D,

AT TR LIZE 212, 3204 Y PF U T 4 25| EHLTWD, KIFNE
i T O Lo qE NSNS 5T Tl FlEE R & AR KL O S7
NREETH D 1X, ASmith LUROREFZDOERZA~D —O>ORERIE TH D, AHFIEIL
Mb FEE (L) TIZBWThS, ZOMENRKILT 52 & &t L T2,

B2 IR TIE DT — AT BW TSRS LTOT v & 2 BfRi L —
R A FHEP, N — FWEITEL LWV HRNFHEEE TS, ZhES— LR
AR DET A TH D,

OXNEBHRFICBNTA / R_R=va DA T 4 T PMEOBOR TR & T
RELBRDAREMEIZOWTIE, 55 6 EOEMELSHT TG SN h o7z, 7272 LIRS
LS UL OBRFEIV L E R, e T o TNETDZERNEEDr — 2T
ARINTEY, WIlxd 2 =BT ERZRRLIzEWVWx K9,

RBICABOESNT-EE LTUTO 3 8281 TE<,

(1) ZEdh 2 4% (5 74T R—BHBEERLIGE L., B EEORBER 2 #E5
LTCWBNB, ZOREEFED TN GeRHBRENOME) BHETH D, NERLAT
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e (Ebert E7 /L) IZHBWT HAGm I & [FAERFE—& A A OE L2 A L TWn5
TV A, EEMAGR FEER T -~ THH LD T, ZORICONTHERINTZHEETH
Do

(2) FFAMRERLS | DS £ TV C, AR SC TR AREMRE MW S & @0WGE . v
NS WA & DR WNEES . TNENICONWTHIT L TWA, ZOHIEIXZ—EDF
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