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Relationship between response range and population in absolute pitch identification:
Dissociation of absolute pitch by changing base unit

Saeko Ikeda

Graduate School of Environmental Studies, Nagoya University, Japan

Abstract
Absolute pitch [AP] is defined as the ability to identify or produce a musical pitch without external reference pitch. In recent studies, AP
perception is supposed to require the associations between pitch categories and their labels. AP was usually measured by identification
preciseness of semitone unit of 12 equal tempered musical scale, but there was no clear criterion about degree of preciseness in that
lower limit of AP, because AP and non-AP distributed continually, then couldn't be classified clearly. While, some studies insisted that
if semitone errors were accepted as correct response, AP and non-AP distributed into 2 groups. Also, AP possessors showed qualitative
characteristics such as preciseness or preference for white key pitches, and phonetic encoding for white key pitches. These facts sug-
gested that if allowable ranges of the pitches were expanded, AP and non-AP could be classified clearly. In this study, identification tasks
of 12 semitone- and 7 white key pitches of the musical scale were tested and examined relationship between response rates of several
extended pitch ranges and distribution patterns of subjects in each pitch ranges. As a result, in pitch category of a semitone condition,
there was no clear dichotomy between AP and non-AP, although the condition which accepted 1 or 2 adjacent semitone range as correct
response had clear dichotomy. Moreover, in the white key identification task, pitch range of white key had clear dichotomy, and this
condition divided subijects into 2 groups most clearly in all conditions in this study. These results suggested that majority of AP possess-

ors used categories of white key pitches as base units of absolute pitch to associate with labels.
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1. IFLoIS 12 555 772 b O % ERUSSITNE L= LT 68%L L2
fxHEE (Absolute pitch: AP) 1%, AMEine pBafz  AEEELTOLHRELHS, ©HAHAMIRIC L > THIE
B3 A LIS EOE S ARELEY . EHT s OBFOAREFERRRLILEANE, TCLDEIH D &
B LERSN TS (Takeuchi & Hulse, 1093), L7=73->  BADNDA, Tz EES ZMGEETHHS AT
T, MR ER AW D I, TG OEREEE T~ s Do
THZERECES>TRET Db O L, Fiditias Cii ZbHZH, ZOXIRILBRRE D0, MEREEE Ik
LENRBELENT Ao LI CHENTAEONG  CRHEROBICHAERSHERD D> TORNNL TH
M, —REIEBESHOBS Z EIHEE AL RS, B Do PFRY BMROEMFEEOEMS & A1 OB
HOBEHEOREICL>TH bR, ZLTIoRETHE  (CROT, AROHMBLOOE—7 & b Odfi b O
LA OEA . TR LT O EOSERENE L0 2 (unimodal) kR & IR FRERO2 0D —2
e S NELUEIC 2 B, Z b OFEER e b D7D (bimodal) % BIEEIC L7356
UL, LERESOTEREIELEENICAV b hT & TOEADNALNTERZNENS ZLTHD,
WBIZH b B, CORETERR ST ERT, & At E IR A ) 2 AT, EFEBROD 72 OIS M Rk & R
DEE R b LIt B A D A e 5 s N BEYET 2 B CITbS 720, Th E KBS
FoTELP, BIRICL» CTHEA RIMETHIT DT g FRICRD Z LT A ERL | FllT -2 PR Eh
(Takeuchi & Hulse, 1993), Table 1= 2001 ELIEORFse> 2 = EED7R, Fio, BIMEEDD 72T UL, B 2
ERERIC L AR EROSEERER R L TWAR, B 2RIz n) ZEp#LVNE WS MELH D, 2L

JeN

REROTY% Ll A Mkt IR b 45 b O 13% L A faktizEe A VL Schlemmer, Kulke, Kuchinke & Meer (2005) (%21 A®
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Table 1 : 2001 4FLLFE O ekt H IR IZ 301 D HEt B BHIET A b CREHNAL) OIERISERIC L 25 E L1

TE S G 3R D HHE
BEHL RITHE B & E okt & I 5
MEX] B RS
1Efe RIERE
HEI% 2001 i C3-B5 97%1LL I 70-85% 209% L F
Fujisaki 2002 g 34y #—7  9T%LL | 65-85% 25%LLF
Miyazaki 2004 S C2-B6 809%1) |- 65% 1L F
90%LL . 50-86% 409% L F
Ross 2004 fiEleT ) C2-C7 809% L) 1= 209% L F
Fujisaki 2005 Wi 3f s H—7 97% LA I 25%LLF
97%LL . 65-85% -
Schlemmer 2005 10FE¥E C3-C5 73%LL 1 43%LIF
Athos 2007 i C2-G#7 689% 1) |- - MegE T S5 2304,
Hsieh 2007 HiE C2-B6 75%11 | -
v/ 90% LA L -
Hsieh 2008 i C2-B6 809, 1) |- (FH144%) pfr5— 2125
v7 0%LL (F-#27.6%)

(IE) 21755 b0, R—HWFENOEROERE -1 FA T, BAe50HEEZHRANTCN S,

BINE % 9 NOHHFEE & 12 N DI F RIS/ T 7228,
Table 112 & 78 L7z & 9 (it & R o0 B e (X E SR 3E 73%
PL k72572, Schlemmeretal. (2005) 132 O EDMRHL &
LT, EREET3%E 43%DMICHETLERB LT
Xy v I NboltZ EEBEBIZL TS, LarL, 2722
NELCTIESINE OBPUZ L > THEIRE v v IR TE 5003
bV OB ETHD, HFEFRDDMITE R L TWDHHE
TR B & It F IR ERRI CH D L LTEY
(Levitin & Rogers, 2005; Oakes, 1955; Takeuchi & Hulse, 1993)
RANE %A > TPATWFZE TIER & L TWO D5
Athos, Levinson, Kistler, Zemansky, Bostrom, Freimer & Gitschier
(2007) W@ HH. ZOWFTIX, FETT—IZ4 % s
ZTWD (BHFT T —% TR Lot EonsBizuLidL
X175 0 (Baharloo, Johnston, Service, Gitschier &
Freimaer, 1998; Hsieh & Saberi, 2008; Miyazaki, 1988; Takeuchi
& Hulse, 1991) . Z4V 5 OHFFE TldsrAi Oife « FEifilc
DNTIEFFERL TR, ZHbOFEFET, FFOHAM
T LA BRI E L IEREE ORISR D
DI, PEEZTFARLCHBELZHEME LTS E 2008 —
7 BRI A RIE T 5,

Mokt F IR B OB RIFEEICB T, EET T =0
WEZnEns) Z LI LIEEHEsh2BECTH S
(Bachem, 1937; Takeuchi & Hulse, 1993), Takeuchi & Hulse
(1993) IZZ DT LiZHONT, BERWFEOFEKFT, %
OB TEC Lo TERBBRRLIGENHLZ L0, &
BIZR 5 EFEROHMEPENFOHT~TID (kD4
Tl& Athos et al., 2007) DOAJRE & WS A LTV D28,
RO TIOMEIC L DT OT N, PELTFELE

RO N A Makt F R L TE 513 (IE) KISEN B
HFT DL ~DFHZ L TWAENEWN D S TRNES,
Flo MERERIIEE N T A — & T UL DOER NS
RENTHLEINTWAIEZD, (L0 EE AT I —
ERHLTCNDEBEZLNDN, ZTOHT ) —HiH
FThniabid, FOREOESZE>OMNE WS E
W, METEROMREREE B XD ECHLEETH D,
L7228 TARFZE ClE Z ORI DWW TR D X 9 72 AThE
WEEZT, 1213, 147 X =712 ENL LV O T T
T —DREEEMT DI ERFRENEWVWHHETH S,
Pollack (1952) 1%, #axt &R 72WIGEIZ—RITDE & JE
Wk B CHOSIICHEBI CE 2D 5 HERETHH 2 L &R
Lz, 2O, %< OHE—RITOBEAKI 3T 5
ST T A HTTH D L EhD (Miller, 1956) ,
BEHEDET VL, BREEZIT—RICHTIER < SRt
ThHHETHHLDOLH DN (Shepard, 1982) ., Z D — AT
THE—RIEOET AN LT -T2 WD 2 &R D, £
AT L, —fRA 2 it 5T A b OB SN D s R
A EOTEFE DKL Pollack (1952) OFHEEI1L5
NBZZLDTHD, L, BERUTEMRTIZHONT
1347 2 —TREEET O, Mt FREEEICE > TUX
FRCE BT —RIE 72 b O TlER L, &4 7 4 —7 TliEFE
CEADERY IESNTWD, #EktERIE—RIoh 7 5 @& A
T R COFBANENDHEN TIXR L, A7 X —THND
T4 (FlBEyF 7 IR, Juw, P CTEELZBEE
SELHE L THNWD) ZlAIT 50BN TH DI
¥ (Bachem, 1937; Miyazaki, 1989; /5 , 1993) . Ik
BHEEICOWVWTL, 1474 —T~OhT 3V —EEKIC

NRIBREEZERITE 7815



Saeko Ikeda: Relationship between response range and population in absolute pitch identification 11

ONWTIERANR D D ATREMENR D D, 72 & 2, PE=T—
EHRTDHET v U AL~ULE3N2E 720 BT T —¥
4R DN, XL AT =T ~D T ) —EEFE
TDRFABN AT NS ZEEZRLTNHONE LitZen
CEEOMETIZF vy ALYLL 112, 53 ) —FE
BAXLRLETHD),

HILOOHAE L TEZLNDLDIE, FEHEOFTEOF:
BRI SNTEHIC L2 b0 ThHh D, HARDEHREE
T AXVTREORLVI 77 Y T ORand AfEg &
BT A H0 b OFLE D& RSN D BT CF MY
BENEERNCFEE SND Z R —RTH DD (EHE R
4), MeREREAEEOEERET, By L0 afEo
1% 9 23 1EHETdH % (Miyazaki, 1990; Takeuchi & Hulse, 1991),
ZOZ EIE, KERE RO TN AgEE SMEEICEN D T
WIZELS BEHEINTWAHZ EICL->THBAINA TS
(Miyazaki & Ogawa, 2006), F7=. fFELOFEDTI &
LCHi (2006) (&, #fxtEEREE OFET T — DN
MBS ANR > TV D Z L &R L, — AR5 58885 ¢
MAWBNDEE FIC &2 Emfma FIETIE RN
WARERASEE D T 3V — 2N TOH B TH 5
EFERLEE, oF 0, FEHEOMEIZE T, MELT I
U= HEACTERINTARERD 5,

ZOEDIT, EET T DL S BHREFTEOTISNE
IR D TIER L, Mt ERIZ L > TERR BIE, #Mxf
TR & FEA S R A e BAAL 00 RUEE I 5 &I 7R B
DIL, HERIFIRE S WD DR 2 T 2 DI el 72 REE Tk
NHThHEEZLND, LER-T, EOhT I —H
N (E@EA 7 32 —oig) TRV S OB 7123 %
bl (kIR & MR TR D ZEN IR KIZ IR D) g
O RN, & o SR b S R TR RO AR E & B
25 ETCHEHETHLEEBEZLND,

L= CTRIFFE T, R—onE, S, & e
Z AW T R Mok 5T A b CiThi b g b o
BRIERRE & . Z AU x CA#EES O B0 5 E E R %
1Tolz, LT, N OFFAHIE & B ~yroR U 7 i
EHNT Y —HEMORKEESELTRIEL, &7 3V —H
DRI ZEFH L, 2kt 22008 O 504 & i ~T-.,
FRBHEILT DL, BRREERDLDOIT4%KTHD
N, BB L EERESELHEMEREL, ZhICX Y, i
S E A D DI RE R AL AT 2 LA TH D,

2. E8R
2.1 EBEmE

BINE IIRER OIEH 72 KA - R¥BiE 1084 (Bt 48
&, PE60 4, IR 19.1 5%, EERZEL32®) Th
%o BIEIL, DEBELINCERZE 122 L35 &0
G CEHET DAL BMEDILE4K), LT LD
BERBRE ClI A VW—ROFLENCEET I5E (BmE
DHH2R4%Y) Nl FEREOERMMOKER, ZInEFED
INBE LIS OSSR BARG IR X ) 5.6 % (BEYE(RZE 2.4 1%,
BRI LB 2 T2 14 NE RS TH)) . BER BRI

I 794 (REME(RZE 5.2 4F; BERBR N e N b & 2 72 14
NEEGLTY) THO, BRMOFER, 7 XTOARYIH
DIEZREROBEDOF w4 TEICEE REAZ > T D
L&z,

2.2 Fl#

il 13 Sonic Foundry #:#4¢ Sound forge 5.0 THERL L 7=,
FAILO Z XV (sawtooth wave) ¢, LI 123
PESEEAED C3 (130.81Hz) 725 B5 (987.77Hz) £ T34
7B —=TDBETHY, FEITEERTRGCIXARY -
BRE St m S 125X 347 X —7 D36, At
TR CIIARE T EX 347 4 —T D21 E o7, 19
DR D S131000ms., FHH DA & it D 10ms 1E
Tx—R AV, 72— 70U MWEEITo 7=, FHIEE.
1427 2 —=7PURNDOE L [FCEAOE K LRV &N
IR A B ETT A ATiER LT,

2.3 ERER

Fiin, MR, ABE LS ORER OB & W, 1
O Lo 8Ew, ED X5 ELEZ AW T O3
BEEZZTreaRnEHBRD T,

2.4 FE

FBRIIBGFE CEBNCAT > T, BT B2 —% (hp
Compaq d530 CMT) (Zo R W2~y R 7+ (ATH-P1SV)
NHETR L, TEEERINCSME ICHSICEHI 2550
REIIZRD LHIMEMNCHE L, ZMEEF = Ea—
SN BIRTR SN D FREOEL & FIICHE < 3000ms
KIEORIC, HE ShRICEDNTZ 1254 (Rhbo
FRRBIITEINIZDZ T DOFL T, BHEFITHONT
TR - Lb ) oX ol EFic2fEEt s, By
FEIRT LG, Mz E L TOEDTLLIRDE
niz) OENPIDIZOEDTDHZ LK TEZT-, =
DR, ZMEIC LD RMEROZE (bhbe{ Th T ¥
LB ZDNEDOPBRTIUTEZ TR WADEN) %72 <
T, BB THUT ENNLOEZEIRT S L 5K
Wiz, RIEREDLD L, ROBENBLE LT, FIGICET 5
74— RNy 737 o To, FEBRICITEEESE B A 129
BEOTRTOFELERFRT D LEMESRMEL. AREORE
PR 5 ARE A (RIS AL 0RE TR 1D
D, BEEBESRFICRODCHEESSRME2ITV, ERBK
bolcdh LERICEZTHL LT,

3. @R

IS AR ORERIC B B AR O R EEZ BB L, ¥
LGS & BT SO SRR O N T Y —K
B ER & NS D437 % i~

31 BT A REEEDILK
ARMFGE O o 72 SRRFFAFEFA DO REEIZON T, EREE
ZAEIZ OV T Figure 1 0 bBic, A#EEEMHFICHOWTET
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BT IY —DIE 1 1 1 1 1 1 1 1 1 1 1 1
w4 ([ FE v [va] s [o -8 v [ 7[5 [58] ]
NEane=- Eﬁ%ﬁﬁh) |
L35 N RO 5 BEpelf s 2 7 (3/12)
2 N RIS = BipE2 35 2 3 (5/12)
B NS BEpz3 5 2 3 (7/12)
A N PSR Bitedr g 2R (9/12)
BT DY —DiE 15 2 15 15 2 2 15
wn v T v T s 1 ozz2 v T 5T+
ERG l ﬁ%ﬁ?ﬁn |
L g I 5 BebEL e & 7FA (317)
2R NS R BhibzE2 ags & 5r (57)
Figure 1 : il 7 7 ) x4 2 ROGFFEFE (07 3V —RE) OB, EoRIXEEHEEEZ. TO
MIE AT St 23, WU OIS EREIEIC S A 03 A TR Y (BERFIC OV T b Filldhs L~ T#k
FRCRLE) ., MAD EOBFIIEELLE LEBEORNT T —DlRER LTV D, FHIINOET X
F ¥ ALV ERT,
IRLTWS, D3IOOHT Y —NISRIZxT 5 0.1 KFE I L oSN

PHEE R, 12 0E 2 AR E L, EHE
SAEDERE (Fr v AL-ULi3 112, ¥54% 1, 147
H—T %12 LY HAMEORE T L¥T), ERGE &
EMGE OB LS 2 &0 18NS (A< 312, 3
F) . ERISHE EEEE 2 E 2 S 2SN (R UL
5/12, 5¥3) . IERUSH & BEE 3 T & 5T 3 H NG
(AT 712, 7)., ECEEMEAESEZET 44
BEHEIL (AL 912, 9FF) OS5 OOREND L, T-
EZIE AR T 7 ) T A LEENNE 1) T7 7 )
[Z77#) Th2D,

BB SRMCHOWTIE, PFHERA TR, BE Lk
LT LT1ES (125 - AfEE) OF&m#HFH T
HHTEO AT ZEREA L L, AEESREOERIG
(Frr AL-YUE LT, $EZL 1A X —T %12
DHAMFEORETIX LTI ) . ERGE & M1 A
ZET L AHEEARIE (RUL 37, 5.141%), ENIGE
L pE A S e 2 AgEE UG (AU < 5/7, 8.57
E) O3IOORENDD, & 21E, #ilE T7 7 oxd
L22A\EARISE TV I T2 TV 15 THD,
FEEE A0 CIE, BRSO F & EFAIC OV TR o H
TH#ET 5 RS~ DEILTNHZ LR D, D0, A
WERFOARETOH T T —F, FEaEOEN P &
texT2oi5E (Wfle b EREE) & 15 054 (s
F#EE CRMNSERES) B0, BEEEH L0,
P L AN TEE LTLIC o T2,

AW TIE, 2o FE#EHEANCER -S4 E T
V=W E L TR LA T T —ASEEZNET
FHE L,

3.2 RISHBREHFRNDSMED ST
LSO SDH T ) — NS R & [ At

NRIBRBE 78

F O NEIHEE D 434 % Z I Figure 2 & Figure 31278 L
7o MEENII NS A BRI KM AR T X
DOLERETHY ., 7-& 215011500225 01 FTOXMA
i),

ol BEE SRR O A X 0 NBUE L & A8 10,8 (108
A+ 10XM) %7 A 2 FME THEL LT-FER, EREET
TEBOGER 0.2 DX TAHEICHEN &S (2 (1,N=216) =
11.14,p <.001), 0.5 KM HHFHTWE—T7 RNA BT, 0.2
KMz LE L= 3T v v ALYt § 53
MEREIREECH D B X ONDH, xR4T 5
LEZ LD LOXBTITICIIE — 2 BNehodz, WIT, 1
PEANKISETIE, ARICBEEOR WKL D 2 723,
0.4 XM & 1.0 KMICHWE =2 R biz, 1EENEIG
BIBREOIR2EZTFHE LT v AL EFR LTV
720, 04XKFEOE— 7 ZIERISET0.2 KEIZH - 72 #EH
BE#LIZbOTHDLEBELZLND, —F. ERISETIIK
JERDEVRENIIE — 7 DR o - DIk L, FGHR
1.0 KEOBEENSHICHR L= s> TE—7 23
RS, 2 EE NG TIE, 0.5 KM & 1.0 X OHE
DB & TR EICE < (3EI2y? (1, N = 216) = 6.75,
p<.01)., TOHAMXLYEANISE LY HBfEIZ2 5D
V=7 ZRO L ICH 2D, KWV T3 EENRIGETIE,
0.7 X & L0 KMOBENRFGEICE S (FnZEiuy? (1, N
=216) =8.42,p <.01; %2 (1, N =216) = 13.10, p < .001), 4
TS ETIX08XME LOKBICHEE R~ BN o7
(FH2hy? (1, N=216) =10.20, p<.01; x2 (1, N = 216) = 33.74,
p<.001), 3PFNUGE, 4 LFNRSRIL, 2 B5HNK
JSERRICA T A FLIZL DR T, Fr¥ v AL d ER
\Z LD BEEDOBENN LR OEEN o7z,

wic, AEESRETHLRIC L 2 IChA 2 FhHE TE XM
D NEHEFE & HIHEE 10.8 & bl U728, ERGRT
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Figure 2: &R & RO RISEXE Z & O INEHE D5
T, BEENISSER 01 ZE OXE O FREA R L., fit
HhISINE O N TRT, S RISTFRHBE R O S INE
DHHERT T 7 TRLT WD,

3. 0.2XR (x2(1,N=216)=5.22,p<.05) & 10X (y?
(1, N=216)=13.10,p<.001) IZHERE—I NbHoT, &
LC, RUSHFEHPAZILR L2 1 BB ARG R, 2 A
BENRISE T, PEREESRGO I EENIEE, 445
WRIGRDOBITERI UL, =7 DI ZMRF LI E£F v
VAL D EREEHIZE = BRICAT A FLTL
fHm 2 F8D BTz,

3.3 EBROMBEL - BRUMLZHBTHEORICE LD
L]

et IR OBRHITEE RN S 0 | QS DI O 2SR
T LV ERORHNENE S5 (Miyazaki & Ogawa,
2006), AW T, RIGTHFAFLHOIIKR E 2 b o R
IZDOWTHRF LT,

Table 21213, ERIMUC & o TR OB EBRSINE O#E
DB & PRI & B RS R L O RS S0
PR O SOSE OB OMHBIRE E R Uz, BRAAEEE
B S0 & BAR L. BRAGEED AR T & et SR 4G S 4
9 < RBHHICOW T ERNE&EON T I —L T
L& DFERSLOEG L BIE L, I ARV E E et
FROKMENE N2 ER IR SN D, DFE 0, BAtAER & K
JERITA DB E < | BB & SOSRITIEDMHB &
WZERHIES D, ABFZETIX, 9L T ISk A
A STV (Miyazaki & Ogawa, 2006) = & (2B L,
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Figure 3 : H#E SRMF O SURRXH Z & OSMNHE D4y
T, BEENISOGHR 0.1 Z & DKM O EREEZ R L, it
HESINE O N Z T, & BUSFFERHB O nE
Do HiE#T T 7 TRLTND,

AR O BRI 2 T 9 LT OB E R BRAE S &
OB, AT 7ML T SISV (FE) 2 &
(ZBHIE L C 7 kLA T OB & OB, 2 LT, 12
LT DB & ORI W CHIBIREZ 3 L
Tro BSEEREBRMN RN LK 2 12 148120V T, BRABEEH &
DB TIIEE2 LIRS L. B & OB OV TIEEHR
W& DTz, L7eio T, BAFIIZ OV TILM4 4 B8R D
725>0.20 4 b FRER AR DU TIZ1084 235t B2 D 726 0.19
ULEOHBEREIIAETH S (p<.05),

Table 2705, 35BS S CIABIAA4ER, FRBRIIRT & &
WL EARIEEE OMBENR G E < 2 BEENRISE, 3
PEANRIEE, 4 EENOGERTH ERGE LY N E
Mmolz, —J., AT ST, BAERIC OV T HIRER
BRI SOWT B IERISRE OFBEN R bE <. Mtz
LClbmEmn-oTz, MMz kEkd 5 &, BthERIC OV
TH, BEBEEHICONWTEEERERML D b AdE 50
L OMHBEAREVEA 2 D Y . WS E BT, R0 OIS
HPHZ AT D £ THEZE-> T\,

4, ER

W T MO ERER DA Tld, KISRDE XA
TR E—2Z 3ZAR RN, KISROEWKEIZIZE—27 7
BT, 1VEFEETR L 1T NS R OB
T, NEOTRICKERBIBA LN, ©— 7 CEEERR

Table 2 : ZEgniRER (BlantEdns & M) &0 7 2 U —#PHMNSUS RO R

s (1) RS S () IS (3R
IERES DEER 22280 380 5N SEN IERE 1AgE N 2085 W
BERLAE S -20 -26  -24 -2 -22  -04 -31 -31 -.26
LM 55 63 62 59 55 39 67 65 56
1250 F 46 56 56 53 51 29 62 60 50
He LI T .43 52 52 49 47 23 56 55 48
TELF .39 A7 46 42 41 19 50 49 44
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WHDD, RISEDOREWKE EEWKEIZ2 20— 7 7
Hoile, ZLTC 2¥EFLZHN LB TIE-o&D &2
DE—7 BH B, THUERFFARALIERL T E—2
DOINCEALRN e g olz, DED | AN KEIE#H L7
DIXLEFENETHY . =7 BRAKICR Y ©—2 DY
DWRE LT (Fr v A L~ULD ERIC L BB DL
Wi Ipote) DIX2EENRIEThoTlz, —JF, H#EE
ST ERUSEOBRE T, FUREDE WX & RN X
MICPEFHESRG LD bRRR 20— R b, £
ITCE—T OENRIE LT,

fak IR & FERE R IR A e b K < i e E RS
BE b o & BHEICHE L7ZEALIC W TR, B—27 Ol
fles (lWepmnozE) LaREE 25O ENiTiELT
WD) MBEEEICRD EEZLND, E—2RHETHD
L. 200 =7 BEENLTWIUENDIT L, HaxhE Rk &
MR FIRDZENRRKENEND Z & T, LY L BT
LHEWRD, o, AL TIIIENAT Y — 13RI T
S —DfEFAEET D, E—r OERE U, KV
FHE O HFRVFEFHOIE D 232 DOREZ 31T 2 R 2 IS
BRI#HPATHDL EEZXOND, BRERL, B —7 DRk
TE L7 U CER R BRI L D A DD T Cla ot
ToTWHID, TN EFE#EALZIATCH, B b4
{BIZF v v A LD EFIZ XD N DOBEN DI TH 57>
HLThDH, LIeRoT, HEESREOIEKGDO T Y —
DL 171, BERERE TN 2O =7 b 572
1¥ENBISE 3, B — 7 BRI /e o 72 2 2 E N IRIES
THV, 2250 =73 - L bAfETHL W EZDbH A
WERMEOERISETH D Z Lnb, AT RO ERE
DH T A Y — e E I & IR R A B 53T D B
ThdEXOLND,

TS OFERIT, BFZEIC L o THEREE R & FEME S /A
RN A 2720 | IR AR 2 T2 0 LTS TR D 7
JEEMATH B2 BND, DFEY | FEEAL Tl
A 2O BRI T=DICR L, [F— D& IMNEREIC
BWCOEET T — 2R L& ClEofilz2 >0 —7
ERfolocE W) ZEThD, o, LEFENOTT —%FF
KTHE0V L 2BEEFNOT—5FRE LTI N E—7 1
HiECTHY ., SHIC, AT OHEM DI ) D355 & I
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