BHRLEF SRR E
IPSJ SIG Technical Report

Vol.2016-MUS-112 No.7
2016/7/30

= FO mﬁm:wm%fﬂﬁ@f;w@

5 %

SR G RS ALY

VHEE—

Hlll sEdLO)

FE HMM

HH FE +1,d)

BLE « AR CI3EG 2 E FO MUhA» & BRI 2 S 7585 2 #EE T B MEHI Rk 2 RS, sk, EXE
BESHOLTL—LLVRVOHWFE FO 2 HET 272DDRENL ITHNTWBEDT, FHxldil T
oA EHN L U7z FO B o O S RFHEICH Y T, SE/REECN T 2 # MM e T7 Tu—F1F, —&
WAL (BRI, FE—b) TEITHE FO 2B & LNV THIBULT 2 FETH 5. L Lads, 2o

7 70 —F TIHE FO BRI R I N EE

MHRE AL TWBEGHE

AIZ5 E V., %ﬁ

OF vy I — MRS BNV EAL VTS (Frkey NEF) S %, ﬂfn FO IZERIERBLIC

EET 5 JHEEEH). ZhsD@MERS o
RAVT VBNV ITET L AEET S,

BTRDOEF L )LD
U, JFESREEIEINHBIZE > TR T 5. S5,

7, TxFERIFE— Fﬁﬁiﬂbu@6<ﬂ,ﬁﬁbfﬁ4t’d‘6

FeA vty MEBIIEBIELE L AR

F vy NEF), REBE#BIFTAS YT VT

PRHWCHEHFBHICHET S, ERERELOR—ZA5 1 VFEICH U TREFEOSHEBENM ELEZZ

EARE T

1. ELC®IC

PEIEE R 27 —FRDOATT 1 71 V&KL T
D, FHOFHLKPHRIIKERZEL 52570, W
PR IE S EERUE D I B W TERERT—D—D
THd. YEMRIFIZBWT, FREEES T LHARR
Begr (FO) #ExE [1-7) X HE D #E [8,9] BIA ST
Wa. T OEAMIFIRTEE [10,11] P HAEIEICED
{ATHTr VAT L [12,13]), =Y —H3RE D F 2N T
ic:’ﬂbﬁ%%f&fﬁ%, F OB EFREHETHZ L %2

DEREE VAT L (4] RETHWSNT WS,
$ﬁnfi,ﬂﬁFO%M#%%ﬁ%ﬂ%W@ﬁ?:t
ZHIME U7z R HERMEICE D ME. #E D FO #EE I
B3 205232 <frbhTWwa A, EMmETIREHRD LS
TR GAER) el il g 2 BIREICEL D MO 2
nHb. HL, U= MERABMTHNE, ZOREIZK
T2HEMMBT Tu—F i E— @R B (F2IE, Fr—1)
TLATEHPIT K o TEH LRV O FO ISHERUL T 5 5Tk
TH5 [14]. L Lads, WED FO AL I i
EEREZZREE L RLD FO 25 KRE BB 256, &/

b R

) nishikimi@sap.ist.i.kyoto-u.ac.jp
b)  enakamura@sap.ist.i.kyoto-u.ac.jp
) itoyama@kuis.kyoto-u.ac.jp

4 yoshii@kuis.kyoto-u.ac.jp

(© 2016 Information Processing Society of Japan

== FEEE R
A | IS N N
P — =
|~ ____________________
== ‘ +A >ty N EE B
O i = —
Re+ i P — I V— L
|\ ______ PR - -1
= ‘ + R E el
N e ————— o —————————— ;’ ________
L HHe---——- A — — — — — — - —
reb - /2 LN -
'.4‘ ______ T N ——— - -
' B

X 1: A FO B o Ak g,
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ZOMBE RIS 572012, BNERRH156 20D &
52 FOBMBAER I N2 02 KET LRIV TE
TV (HMM) [ZED K HEHNFEEIRET S (K 1), %k
IZES N ERED FO I MR O #E R 225 D A% HLY
E—1h, ¥E—hF, 14— FDOMETEDI TV, —
FT, EBEOHE FO B3l E5Th 0, Kife &

HICEMIZZT 5. ERNREED?S 26 2 FEHO FO
B S T2DIZ, AT 1 &l i FO ASEEE I E D
N7 HER 72 FO 2 S R 5 1) & JE RO N @i g 2 2
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&I LU, Y — MEI HMM (Semi-beat-synchronous
HMM, SBS-HMM) %{2%E7 5. 28325 HMM iZH W
T, HRHOLHFL VD F0 LA vy MEFIIBELE
ELUTHRHIN, BENORBEETIHNHEESMAIZE -
TETNMEEI NS, FO#EFE ©— MEZIDIE 2 5 i,
LTOERERHIEF T AT VT v 7% W CRIFHIH
EIN5.

2. BEERZ
AT TIRIH 2B 2 BERE 2 AT 5.

2.1 HEEEHE

TREFEEEITNT 2IE FOBBOHEICEL Tid%
{ DWED 2RI NTWS [1-7]. Subharmonic Summation
(SHS) (1] I3 EEAJAPEDWBRE { fo, ..., fm} DENTHUT
DWCHAEBEAS DT — DM ZFHET 22 LT, &K
N e DERFE W ERES 5/ THS. PreFEst [3]
L FEREEE S, o R BN RREEE 2 Ml 5 2
CLIZEDABT 4 ER=AF 4 VD FO B & #ET 5 F
ETHD. WS (2] FHEIHEE FO HEE 2 MHRIZAT S
FHEERELTWS. £7, TEETEES I 2 mREM”
7=V & (STFT) > THONART Fa ST A
oINS EES SN (RPCA) [9] % W THE 53 i
INs. ZUT, DMELZZHFEICN L TR S5 SHS %
FAWTE X EEERIZ L D FO Bz ke 5. Salamon
S 4] iEA | T o I U Tl FO B R R W
TWwa. Durrieu 5 [5] IFEREEIXY — ATt VX—FET
VTERB SN, RS IXIEAMETHIR T (NMF) ~X—
ADETNCTREIND AT 1 HHEEZREL TV 5.
de Cheveigné 5 [6] [FFEAJE PAHERE 120 U TRR D K 2 ik
DB ISR - EH MBI ED K YIN &IN5
FHEEERELTWVWS. Mauch 5 [7] 3R FEEZ HNT
YIN %2¥355R S 2 Z L CHEO S EGEMEHNIT L D12L
72 pYIN EIEEN D FIEEZREL TV 5.

2.2 HESFHHE

W FOBUH D & & 2 ML U CERPRI 2 HEE 3 5 Fik
BREINTWVWD. 1 ETHRARLLEHIRIKIZ Songle [14] 12
FEINTWDS, ZOFETIE, HIBRHTXEEOEKE
BIZDOWVWTHERBLTOWARVWOTRADRH 5. Paiva 5 [15]
E5 DD ERTEHEERESTPOoATT + DER & H#E
ET5FEEZIRELT WS, Raphael [16] & HMM (Z&D
WTHIBHRAE ZEES» 6V XL, TUR, SERFERRIC
HET HFEEZRELTWS, Poliner & [17] IZEEITDH
BB P DR OEE L UTEHRBE I NS &\ E
DRBENLRNYR— I RIZ—3 Ty (SVM) (ZHDILF
ExRELTW5. Laaksonen & [18] I — FE#HZ AW
TABT « Bl FEEIBZEL T3, Ryyninen 5 [19] &
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2: RET ALY — MEHH HMM IZ2E DO FEH#E T
DERE.

AOF 4, R=AF7A4Y, I—-NELHEGENSHTET S
FHEZEELTWAS. Mauch 5 [20] IZ &> THFEI N
Tony ¥\W5 Y 7 b7 7Y —) Vi HMM O ¥ X CHERIZ
&0 pYIN OO S E/2HET 5.

2.3 = FO SABh D AR

W FO BEh 2 S B0 5 O RV L T i B
ThbNTWS., KO5 [21] IXRFHEAE) & HBLE %%
& U 7= #F FO $ih o AR BGEfE 2 KRBT 2 ET IV ERREL
2. TOETNMIBEWT, #AE FO#MBMNE, — , KRB, ¥
WMZEED 3 DO PSKS. J— MNElE/ — DI H
ERYRXF—N=a - EEARBIABIIZIET TP
BNVRAVNEED., /) — Ml EREBDIE — Mes
CRBUEHIZE > THEII NS KRS AT LD H T
LLTRING. /— MERLRIEF I TNTNETR
Fle EHOERZEX 2K L, HMM 2 W CTET VLS
5. ZOFHEIT X0 FO BUEEA S BIERBL O AN %
D 9 Z LIXEEELE DY, HRTICEENE X552 L %2R
ELTHEY, EEMCEREEMECIGERTE RV,

3. I’=:E

AETIIHEY — b FEIBE HMM (SBS-HMM) 2 & b #s
FO BB D E e 2RI T 52 & T, FOBBDOERIZH
LZERRINEHET H7-DDFHEIZOVWTHHAT S, Bl
LTRSS NDHE FO MBI GERFRHD 2t vty
N EE) AR PRSI NS Z 2 TERI N
2 LTEAMET B,

3.1 RERTE
LR EMEZ U TO LS I2ED 5 (K 2).

AJ3: WA FOBUBF X = {2}, £ EHEEES5HT
HeE S N7 16 DE LD E — ML o = {9, )0,
HA: RS Z = {20
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ZITLIREE 7L =201 YTy 2 A, TIRASIDFO#H
PRIZIZB I 27 L — LD, 2, 137 L —2»5t TORNEK
JARE (BAEE Y B), NiZE— MNEZOE, o, & n &
Hov— MR, 2z, € {p1,. .., ux} 1 Y1 & o, & DR
DEEHTHY, KIFERFIIHNE EHOFEOKTH 5.
HOBRH & BRITZN TN Yy =1 & Yy =T+1 L TRZ
na. Afclx, B lokd 2, (n=1,...,N) ZZThZ
N16 HEFITIETE LT3, 16 0FR/EV EEVER
FEE L AL EEE DD {2,))_, ORFITEI NG,

3.2 EFILOERL
HEROEEEY, Avvy NEH), FEEEE E R
#H9 % SBS-HMM % &R T 5.
3.2.1 EEBROETIVE

BIEE ERY] Z XA FIZRT & D Ic—k~ILa 7
AN

Zn|#n—1, A ~ Categorical(zy|a, ,) (1)

22T, A=[af, - ,dL] IE K x K DEBHRITHTH
D, fFED je{l,... K}Z2WT 5 aj = 1 A%
SO IR DTEIEIRTE 21 1

z1|m ~ Categorical(z1|m) (2)

kbEINnNg, 22T, m=[m, - ,7mk)T & KK
RZMVTHY, S8 m =120 LD,
3.2.2 #FVty NEFHOETILE

EROA vy WEH 7 = {1, })_, ¥ {-G, -G+ 1,
o, G=1, G} DEEREZ BB MR EA R LTSN
5. nHEHOHEHOEBEDOA vy NG Z ¢, = U + T
L. FEFOBMORN & mETIE =0, 7w =02&
T3, 7, FLATFD X S ICHERMIZER I NS T 5.

Tn|p ~ Categorical(7,|p) (3)

ZZT, p=lp_c, -, pc|t & (2G+1)RITERT ML TH
D, ST opg =1L,

3.2.3 FARBZEBOETILL

BIHIFO 2y (¢r_1 <t < dp) 1FFBE— MXRIITEI D 2T
S N7z e AL OO I HER 2R A A B 2 (M 55 Z
CTEREIND., 2 3K TV —AIZBWTHNIZER I
5&L, nTHHOE — FXBOHAOHRIE, UTDXSIC
Hzons.

Gn—1 bn—bn—1
beyryir = H p(¢|zn) (4)
t=¢n—1
ZZT, plaglen =k) ZETV—LOHNERTH S, B

BHER L MIHERDONT VAW B T2, &7V —LT L
DHNHELRDOZE — PXHANDO 7 L — LB THEMZ &
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B, WA p(ayz,) W A=Y —HEHVG, T—2—4
AIANEITFEETH D, RO LI
Cauchy(x; pu, \) = oy :)2 e (5)

TEHRIND. ZIT, pldiiERXTIA—XTHY, I
OhEEERET S, £72, NIIRENTIA—-ZTH 5.
nHBHOEY — FXMEDFED 2, =k THDHHE, p 121 p
ZED. RENTA—RIEEE 2, CEFURWEZES.
EEEOWAE FO PRI N T Eh o KEL< %
BiTAZenHEOT, A=V —PHDRENRT A—&IT
B4 2 FO D Axy = 2 — xvq WIGUTEALT S &S
295, RENT A —ZITHE Az, (ZHHIT B K50
U, BTV —LTLIZUTDOESIZEHET 5.

At = c|Azy| +d (6)

ZIT, clXBIRBTH B, F£72, Ay, =0 D& E p(ay|zy,)
DA TE R R LMEE B 57201088 d >0 2EA
T 5.

3.3 ERoHWDEA
BAEETIUNRTA—K A, 7, plZHUTUTFDES
254 ) LEBRERI O E B L.

a; ~ Dirichlet(a;|&;) (1)
7 ~ Dirichlet(7|¢) (8)
p ~ Dirichlet(p|n) (9)
ZIT, &=, k)T =G, k] 1E K ot
RZ MV, n=[n-c,..,nc]" & (2G +1) IK7TERZ b
TH5.

Tz, A=Y —DAMHDHENRT A=K c & dIZHLTE
TS H Vv ~HFNEEE L.

¢ ~ Gamma(c|cg, ¢1) (10)

d ~ Gammal(d|dy, d) (11)

ZZ T, ¢y dy IEAIR N T A — & c1, dplZV—HFN7Z
A—RXTH5.

3.4 A XHE

NA ZWEEDOHWEEE MM p(Z, 1, A, 7, p,c,d|X) %
HETLIETHSL. ZOFEZMBHIITTD DOIFEHL W
DT, BrlEvravEEE YT LE (MCMC) %M
WCINSDERDERZY VTV F7T 5. 22T, £F
WRFIA—=R%E O ={Amp £T5. DTV TIIiC
BETAY TSV T XL ERWS. £, B
BRI Z, + OV iz Tay Z2{eX T2y 7
VITNIAYVALD—DTHD, 7+47—RKT74 LX)V
TNy 2= RKY )7 NI XL EHNS, I
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NSDRT A —XPEHIE, HMM O LFEE TR
SNBNT L - T VFTINTY XL E LIEN 2 E R
KAbE (EM 703V X L) LHEBEO AIETKEERFI N
5. ¢k dIZET 300 ITHEEA T2 T NRNDT, A
FAKRYA AL AT VA (MH) TIVIV X L%EH
WTHEHT 5.

3.4.1 BEZEH Z, r O

BHEEBRIN Z & 72V 0 TVT 52T 5.
BE—bMXBEZ2IZ, AFTHERONDHEREZFHETS.

an‘rn :p(znvTn‘zn+l:NaTn+1:N7w1:T) (12)

ZZT, Zni1:N> Tatl:N> T17 EENZTN 2004, ..., 28,
Trdly-+ TNy T1y--, 27 2RT. n HHOEY — MXHED
BEEE (20, 0) & Bs, 7, WY TEINE. K (12)
DHBELBHEEROY VTV V3747 — KT 40 &Y
VT Ny =R NY T VT EAWTITONS.

TAT—=RT7 4 NR) VI TR TOERR KEET
k5.

Wz = P(Xorys o3 Xr gm0 Xro_17ns 20 o)

ZZT, X‘r,,l,,lr" & ¢n71 = Pp_1+Tn-1 o On = Y +7n
£ TOV— b KEAOBN o, #£F. a., BHTFOXS
IZEHREI NS,

Ozprn = p(XOTl y %1, Tl)
= p(Xor, |21, 71)p(21)p(71)
= b2107'17r21 Pry (13)

A1y = p(XOTl PR 7X7-n,1'rn7 Zns Tn)

G
= Z p(XTn_17n|Zn7Tn—177—n)
Tno1=—G
K

Z p(XOn, e

Zp—1=1

) XT,,,,QTn—l y An—1, 7'nfl)

- p(2n|2n—1)p(Tn)

G K
= E bzt 17m E Az 171z 120 7
Tno1=—G Zp—1=1

(14)

Ny 2T —=RY$ v TY) Tk, nFHOE — HXIH
BEWT a,,,, DEZHVWTR (12) BEHREI NS, K
BB (2, 7)) DEIRNCY Y TV END. (n+1) HBHDIREE
(Zng1, Tog1) DY Y TN ENTHE, B, . BUTFDO XS ICE
Hans.

/anTn o8 p(XTnTn+1 ‘Zn+17 Tn, Tn+1)

“P(Znt1]20)p(Tny1)

'p(X0T17 te

vX'rn,l-rnazann)

= bz i mnni1 Qznzn s Prosa Qzry (15)
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FEZ, BHEZE (on, 78) BBATFD L D12 aypry I L72AY S
THrInaEns.

Bentn X Qzyry (16)

3.42 ETINRSA—F A, 7w, pDEH

AETIZO ODEOEZHIZOVWTHHT S, Ny r7—
Ry TV 2BV TH Y TV I NBEERD RS
{Zn77n}71:/:1 IZDOWT, 2, =MD 2,01 =k THEEBD
BE sjp, =9 THDILA Y NEFHDHE v, TET.
F¥72, 21 =k DN, v, D% 1, ThUNZ 0T B, N
TA =B aji, pgy T BT THERONDHBRDHEDIOY
VINEINE I THFINS.

p(a;|€; + s;) = Dirichlet(a;|&; + s;) (17)
p(p|n + u) = Dirichlet(p|n + u) (18)
p(w|¢ + v) = Dirichlet(w|¢ + v) (19)
ZZT, 85 =[sj1,.- s8], u=[u_g,...,ug|t, v=

[v1,...,0]T TH5.

3.43 I—>—DWDNRFTX—% ¢, d D¥H
NTA—=R ¢ dDHEFEIZIZ, MH 7LV XL %EHWN
5. A=Y —RHIFHBENAMZ2FREFZLRVOTcE dD

FED R BCE R T 20IIRETH B, c & dDfE
MENEFNCc & d, THDRLE, BESMEUTDISIZ

EDD.

ge(cle;) = Gamma(c|yei, ) (20)

qa(d|d;) = Gammal(d|dd;, §) (21)
ZIT, vy S WRREZHDNANR—NIA—-RTH 5.
qo(cle)) BT TFI Ntz ZHWT, UTFD X ST
REZFRT 5.

p, Leleaelele”) } (22)

gc(C*aCi) — mln{ am

ZZT, fole) ZEATO XD ICEHEI N REREBTH 5.
fele) = plclzrr, z1:8, T1.N, ©, ;)

N N
X H Probzr 170 H Qzppy2, T2, 4(C)
n=1 n=2

1

N bn—1 $n=9n—1
=[[ e~ J] Canchy(welps,, )
n=1

t=¢n—1
N
. H Az 12, T2 Gamma(c|co, Cl) (23)
n=2
Y =ci - Ay +d; (24)

ZLUT, BU go(c*,c;) DIEAERE [0,1] 1281 5 k5
PoYF U TININEEHEr KOBRETNE, 1= &
L/, %5(@67‘%@, Cit1 = C; tﬁ_é f:f:b, Co ti%‘ﬁﬁ
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DA qlc) MoV TrIns.
d DX ¢ LEBRDFETHETIENS. q4(d|d;) oYV

Ttz d* #HWT, PIRO &S ICHREL2FIHT 5.

fa(d*)qa(di|d*) }
" faldi)qa(d*|d;)
ZZT, fa(d) BUATFO XS ICEEI NS RERKTH S,

g4(d*,d;) = min {1 (25)

fa(d) = p(d|zi.7, 1.8, T1:N, ©, Cig1)

N N
X H Prp bz i H Az 42,2 4(C)
n=1 n=2
N bn1 e oy
=[[prq I Cavchy(alp-,,\)
n=1 t=¢n-1
N
. H Ay, 2, T Gamma(d|dg, dy) (26)
n=2
)\(ti = Ci+1 * A.It + dl (27)

ZUT, U ga(dr,d;) DIEHXR [0,1] 1251 5 —kksr i
MOYF Y TNINEIAE r TV ERETNIE, diy = d*
L, 25 TRIINEd =d; &5 5. 72720, do 13F
B g(d) T Y ThIhnd.

3.5 EYEES

TR ERIBEBHELEBERNEIZEBRBIIEVWTUTO
X (28) THEAONDREVPBRKDRED/NT A —X %W
ZERXETNLIT) AL THEEINS.

K G
plar) =Y D aiyn (28)
P ——e"
WELUZWERIE p(Z,7|X) 2 KALT 2IBELEDMET
B%H. CRECTLITY ZALBEVT w, . M FOLS I
ED 5.

Wzptn =

max 1np(*XO'rl P aX‘rn,l'rny Z1:in—1y”ns Tlin—1, Tn) (29)

Z1in—1
Tlin—1

FUT, w., BUFOXS CHRIIZEEIENG.

wz17'1:1n Pt In bZ10T1+ In Tz <3O)

WanTn =
Inpr, + max b, -, _ir,+ gna}lc{ln Oy W2y )
n— ne
(31)

W, r, ODEIRFTEIZBEVT, (2,,70)=(k,9) DRD w, .
Dl % T AT BIRIEDS (201, Tn1)=(j, f) THBHE,
zhsokmEF ) = 5 pl) = e LcaBkEnG.
{wanrn Y0 g DX 2R, R (30) & (31) %
FAWT, BIEZECRI {2, )2, BT O & 5 (2 FIR Y
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& 1 Bk b e
T —BR
SBS-HMM 66.3+1.0
E2 0N 56.9 £ 1.1
TJL—AR—ZHMM 56.1+1.1
BS-HMM 67.0+1.0
% ‘ - -
—+
g or - % ” N —F =
# 60 - - - - - . - - -
& —+ +
| 50t - . . . i . . i
40+ - - - z-- - - - - T
30 SECRE TJL—LXR—=2X BS-HMM SBS-HMM
HMM (Ri%)

3 B (%), HOTRAT, AEEHRE Sao
RS 1 AR 55 3 AR ORI, B0+
fl, HEOFFEANEE RS

IZHEEINS.
(zn,7n) = arg max{w, -,y } (32)
ZN,TN
Zn = hgfl)—Fl)Zn+1 (33)
o= hi (34)

HERE S NI {1, )0, 1T & > THREI NS NS T
ERETSHZ LD E/RIDESNS.

4. FHMEER

FREIR & HERIEZ IO THE FO BUbhih o e S e g
FEFI DREIE & FAH 9 % R Z 4T - 7.

4.1 ERZFH

FERIZTIE RWC T— X R—2Z [22]) NOKRE 27 —F%
100 fiz W7z, ZNENOHIZE LT, ETFIINT A —
2DFE, ENRINOHE, HEINZEHRIIOKEED
Gl & 4T > 72, AJ1D FO LM IME & 2] OFEE HW
TE/ INVERTEREFEENS/D. £7-, ¥— ML
Durand 6 [23] DE— M F T v F VIV AT LIZE TR
SNELDEAVS. ZOVATFAREEHBEADOEY — k
MAZ#EETHOT, RS- MXH%Z 16 50T
52 T16 DFEMNEMOY — MK ZRD 7=,
BEEONAN=NRSA—-R1Fe=1, (=1, n=1,
co=di=dy=dy=12U7%~. 22T, 1&1iFEhT
NEEEN 1 THEFHERZ LV TH L. BEDHDN
SA—RIFy=0=1&U7k. 7, DY 5 2HKME G X
5 (DFH50IUM) &L

R=ZAFA4 e UTEEPEE T AN Uz, 16 WERFIC
KT AKX Z L ICHE FO DLk E L 52 TH
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= 0 2 2
Avy NEB [T L—L]

4: FRERINZETNVINT A=K p DH.

700

600 |-
& 500 |
< 400}
3001
N 200}

-15 -10 -5 0 5 10
(HEER) - (ERER) (+H

B 5: H R D OB, HEEEEAIE L WG XA,

EAERETS. LT, 7L—ALXR—ZHMM & ¥ —
A HMM (BS-HMM) £ 7 A M U7z, 7L —ALNR—
AHMM iZ2TOE = XD 1 7V —LDATHS &
45. BSHMM 34 vty M EFHE2ERL RN &L
SBS-HMM ¢ RIUTH 5.

SN FERIIEEEDO AT F ¢ & EE L7~ MIDI
FT—REHEL, —HXK (0FD, FENELIHEIN
TWB7 L —L0DhE) Z2iMREL U THW .

4.2 ERER
HRHEDREEZE 1 &M 3 IR Uz, BEEIZTEY—
BRIZBWTEHRIIEL 7L —LR=ZHMM 2 k&L L
Fo7z. —HT, ##£EY BS-HMM O —HRI3FIFEL
, TOEIMNIELLEDTIEERD -7,
ZOFMERITEBHERIZIDEGEET NV EHIBERIZLS
AREBEHETNVHEREECHEEDH LI U TENTH
52 ERLULTWS., Arvty NEHOETIVIZE D IEE
NEEURP 272D, ETIVRTA—=X p BWIELLFH
INmh - ERFRRSLEEZSNSE (HM4). Arky
NEENIA Y2y POMAOEEOE I RHEERDOT VR
ZHAFT 20T, B—OMEAAETA Y2y MEBEIZIER
LZDIFHELV. TEVEBRLTVWAMEOD FO 2KEHT 57
OOREIVIREZH VWS RELT, Mzt 2y bE
FEETFMITEIEDRBELS S,
4.2.1 BEHERY
FIZZFHEOB Y BB Nz (K 5). —2HIZIRTE
DOIWERFIZLBHDTHD, 1EFP2ELFO#E L L
THND. ZNIZEERES P ERNHEEREICYET 52
CEREWT S, ZOHIIFOHERVIZLEBDTHD, 7
FER 12T L UTHNS, 7THEEY 12 5% e
HERP 1 A7 X —=TIZ/IET 5.
4.2.2 FRIGRIVML & TREMSE
X 6 OEFFHCHEROFIIHFOTERHZIREE TV
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(b) FEMHAET)

X 6: FEfEiEREOM. Bktt, FH, ki, kK, Boo
BTN ZN MIDI / — b, vty NEEEEGD FO#
B, SBPIEIZ K o THEEI NS S, RERICX->THE
EINT-GE, FicHEI N — MNEZ%E2RT.

PRZDFERLTWVWS, LOMIZBWT, BADOY —
FTOA VLY I — ML DENTWS., BEET
WAy FOBNEZELSEATVWRDIIRL, SR
HBidA vy bedREY - MY ZBEAHLTWS. T
OHIFZE TS —bDOBITH S, SHPETIIHEERERI K
ERFEABREFIIHEINTWS, —F, BEETIEa—
V—DHEOMEBEICE Y YT I - MBI NS Z K
EULL EEDVPHETET VS,

5. B8HYIC

AFTlk, Y— MREZIZ BRI & U CTHGE FO B &%
D SR HEE 21T 5 FIEERE L /2. 7 FO BUio 4k
WREEET AT BIZEL, RS ThRA VY
b JEBAEE 2B R L. SBS-HMM 13 % BikikEx 7
L—LR—=Z HMM X b & EHER 5 @iflE 2 EB L 72,

BEEEZHWTHESNEA vy NEB L BIRBEEHT
WERHEORKMEZIRZ 55> A TEETHS. 5K, 2
REFEBEHR &% W THE FO iz dEficE T Vb L,
PIELRB 2FHEZ 2 I T 2 FEORKEET VWV, 12
FKIETIE, FO#EE, ©— b bTvF o7, FRAMEEIN %
Wb h, TNSDOFEERET LI EMLETH .
E7z, EROBEIMICFAT DMETSZ2H/D 2LV TER
o TR IR 2 IR X B L DIz L7z,

HEE AREFZEO 0% JST OngaCREST Yoy 7 b,
JSPS Bl EE 24220006, 26700020, 26280089, 15K16054,
16H01744, 16J05486 & EARIE MRl 4= B B [ Bl <t 12 &
bY¥BEEZIFTITbNT.
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