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On the Ban of a Non-final Tone Ilb in Taiwan Southern Min:
A Repetition Experiment

Student: Chia-lin Wu Advisor: Dr. Hui-chuan Hsu
Graduate Institute of Foreign Literatures and Linguistics
National Chiao Tung University
Abstract

This thesis conducted a repetition experiment on Yangping tone sandhi to test
the psychological reality of Taiwanese Southern Min (TSM) and examine
language transfer, exemplar theory and Optimality theory.

Test materials in this experiment are disyllabic non-words in the form CaCa,
accompanied with possible tone combination in Taiwan Mandarin. Each stimulus
was embedded in a carrier sentence. Part | of the experiment employs a Taiwanese
frame sentence; Part I, a Taiwan Mandarin fame sentence. A total of seventy-two
Taiwanese native speakers were recruited as subjects in this study. Half of them
spoke Mainstream Taiwanese (MT) and the rest Coastal Taiwanese (CT). Subjects
from both dialects were further divided into two groups based on education
background. Subjects in Group A were illiterate while those in Group B had two
to six years of Mandarin education, and they respectively participated in Part | and
Part 1l of the experiment. All subjects were also divided into different age groups.
Subjects were asked to listen to the recorded stimuli from the headphone, and
repeated what they heard within time limit.

Experiment results showed that first, not only non-rising tone responses but
also Yangping tone sandhi occurred far more frequently in Part I. Second, except
the accurate input mimicking and the correct sandhi tone, the remaining tone
responses were all level. Last but not least, age group had a significantly positive
effect on the occurrence rate of non-rising tones for MT subjects in Part | and for
all subjects in Part II.

This thesis has some theoretical implications. First, it is more sympathetic
with the psychological reality of Yangping tone sandhi, especially in view of
results obtained from CT subjects. Second, it also witnesses language transfer.
Third, that age group positively affected how subjects abided by the tonotactic ban
on a non-final rising in Taiwanese corroborates the exemplar theory. Last, that
level tones occurred in the repetition experiment can ensue from in the alignment



effect due to faithfulness in Optimality Theory

Keywords. Yangping tone sandhi, psychological reality of tone sandhi, language
transfer, exemplar theory
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Zhang et al. {78 Hsieh (1970)ryEgatat @ Bl 7 nfEEZaE4 S EE
AO-AO - *AO-AO - AO-AG ~ AG-AO - il AG-AG - {5l iz B
hEAERVESFHEEG B8 BEALTERRAS Y —E  Fo
BRI Fy 33 A 2 B R ) (E  SRA il R & 0 45
HA W EAENRIOE - S EiEE < W= &0 Al e 2 56 —1FE (—
M EEEEE ) 25  Zel G AR E RS E RS R
HEBEEESE I EZEE -

EERGERAUT - BN — ZReE N » 1EIRE b 2 S IEMERRK
&RF 11.5%NEFEAIEWER - A 82.9%NRF/LAEH - 205

ll

%

=

lll‘
&

%
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SEALEVERVIEG > TERC RIS FOAB PN - (U 26U BT R LR
IR « R (PURPRIE TS PR IR L 1 EL A S
TR - 41 BT TSI B - MG R
DRSS B T RSN » KSRV A 31
Zhang et al. (2006) B R4S REUAZ: Y SURMEFT& « FRAVEHE G
P R R RERIAEEEL: - AR R B 2 238

114

I

22 FEEEM (languagetransfer) MHBHIFZ

sESHE (language transfer} iy " S5—3E5 T8, ARESHAER
FEsEENRRIEA SIS T LB - SRR EN SRR SRS B e

ZEEEESHG VRV BAR SORME R RN S ES IR - flin - K
BHF5E S 1E SRR ENRE 2.1.3/NEfF A H2i8 Hsu (1989) iH9% » 94t T
T E GRS EREEEERE - - B2 e B R
FRR/D < 7£ Cheng (19682 /S EIFEFITEEE 2 5B RS (code mixing) iff5T
o B REESEE  BG c HERM R A — A 28R =8 5
BEE - HEEEAE T 2R ERSHERNCE - T2l E

> AEE S REEERE - VOB AINE T - EeE R

NHETHIE - FEHZET RIIETR QIEZHA [-high] #YFFE) - I
B SRR R A =R - 40 - 47 214 professorg&r Bk 47 35

professor (R [pro-] #5A IV E S -

2.3 #uf|¥sE (exemplar theory)

HFH R (exemplar theory)ig T2 (6 L EER S AR Y - B2 —(E R
B RRARREY - TE—(EE ARG - B EER S H— SR e 2 s elgka
S SRR AFHYECTE T (Pierrehumbert 200%) AR PERIIEEECEL
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S It FARSENT - TR MAE B A A o SRR —(E R AR

SCEEEEEE - B BRSO R T SR A U o
Pierehumberttr 45t - REAZESPAGEEER - M52 » Wit

sCEGE RS R AP R E R AR/ BT RN ERER

s PR IS EIREE

15



B=

=

g AT E R AT R R

3.1 BEEL

o EER

KREME— AT - BT ZRED FERENOHEEEE - hEkRt
/E\

WAL - ARRFEG R T A AR ERERM R - ZalE - KER

ANE B 2 R R e e G - Bt Ry CaCar CEEH LU /R ERE

PR SRR AR /s 1k, P, £, K 18, 18] -
Pl

114

= BRI

%\ ERARRE

B R (EGRE e R By

) YAtk ALE° - EERIEE Y Bl TRERR -

p'ag'a

T1T1: fa55pa55

T2T1: ga35pa55

T3T1: fa31pas5

T4T1: Ba51pa55

T1T2: fa55pa35

T2T2: ga35pa35

T3T2: fa31pa3s

T4T2: Ba51pa35

T1T3: g'as5pa31

T2T3: g'a35pa31

T3T3=T2T3

T4T3:T51pa31

T1T4: gas55pa51

T2T4: ga35pa51

T3T4: fa31pas51

T4T4: Ba51pa51

HIERIE S AT — (AR T - B | AURE A RERIEE guabet'ak

® g mEE AT EA - RTINS © AT - MR E S8 (T3T3) @
Bk SRR T2T3- Peng (L996)5Hi » HIEALM =853 » 55— SIS B LA T
ST LR RS R B A -

° I A B A B B RO -
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ho li thias e T 4IRS s BRI Rk BB EEE wo yao shuo

___geniting - Ff5 " HES___LGIREE ) - INAAWIE L EEET 2 REED T
SR NIL > HESRIECESE S — S EEEEE % > thE B AR
R

HIRFTA 2B B RN T IR EZEFEAN » BT RESERSCE - 311
I AHTITE CaCat & (140 - SaSafil KaKa) & ffpk—{EE% » Wik BT
RFAE E Mg - F—Eos a3 B EERE0E (TU(E 5 EERIE0E X W
S x W) B TEEE RIS » R RIMIASE HPEAEE AL - (R - F—(ir
AR /A R N VOME H AR ) Bra RDECH B B 5RsE S e Praatikid
MR ©

32 ZHEE

AEBBIEE T E T U EREEEAE B2 o HEFE 73.5 5%
(FEE7E 6.25) —FAVZel B RRINEERE » S—F RB RS - &
=N T TAETH ) Bl T EETH  INEREER SR R HlE el E iR
IR ORI - sl RN A T A& TH ) B T 8B TR ry3ES
T Ry kio33 ty51 Bl kio31 tiy51 ; 53zt E FiB LIFEE M - " FETH ) B T 48
T8 | A8 55 5 kio31 tiy51 -

WAH T B2 BRI AT S0 Ay s « 5 —4HRZHE -
FHRB T RNFE Y ZBEENE - WAZRE NS HERER | 1T
Bl o

B B2 B R /=4 770 66-71- 72-77- F178
PLE 5 R T8 R FERRE SR B ARG B EERERE > B
ZER B RIBAEIL 5 B WI4H » 43 BBy 66-T1F1 72-77> 5 4023 % H A W E

10 ;/‘%T 1945 FHAG 2 1A BRAAETT 2 EEIFEAE - NIt » 78 5L FAVZEE RN K ATRESZ
ﬁé/%‘ %ZE °
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st > A2 E TE AT RESL -

*® L 2EEEEN

BEER
F—4H M
CRZHE) (CEINERESE)
66-71 6 A 9 A
s | 72-77 6 A 9 A
78 1L I 6 A

NP 2 Zel B H L SRR R BRI AT - SRR
SR EMRGE > PG 73.85% (IE4E 6.17)- Bk sl EHEH - Ebk
20941 - BALROTIATN] = TRAB SRS K S - P 73.15% (IF4E=
6.39) ATA Zal & SR8 280t - B s & e ERRGHEIZ
e FHERHEIT

3.3 BEE

PARERT - Z5E R TMIPTEERIRRIEE - EXRErEEH—
AN E RS E R M AL Praat gRELMRL - EEERHIAZ
Al ZEEGHZ /NGB > DUT AR - e R A ERZ
HE - Mtk > @G IEs —EER ] BLlEMZsEEER T
JRHITHIEIH - NERE S WEPEE © SRETE BRI - FraERE L
DMDX $REGHET - Z 5l B A8 E — 2 aC AU K Al BHRCH M ZE 7EJE (Logitech:
ClearChat Comfort USB) HAHES /3 FAGERRIMIAE1E - Z el FHAR gk~
s Y RDHCH - N BB 4SH DMDX 5%E & B 8T » 2ol B e
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ZA R I RREE Y .wavig -

FEERIVEES > ZEE WA BRI RN sy ZRIBCE SR -
SEHZTT SRR o BERRISCHMIR 2 AT > SIS R M1V "Ready” £
NEE o BB TR IERORBE S - R IRIECEE A T T
EHRIIRIFE - AR S B E BRI E e - BT E R
ZRT > e\ E AT B/ (ERECE SRS T R R B RRE - 8-
&G HR  HREGHECIAEEOABRBEMMEHEFEZEERRE
i o MAER AP ERIETT - BB Eh 2RISR TR - £5
B MIE =B HIBR B BR] » Zel BIRE =208 - (A2 E ROFELL
AT ESE R B

A
n}ﬁ

iis

34 &Rl
IRIZZREEEAVEEEIRE (structure-preserving¥iit: (Tsay et al. 1999,

Myers & Tsay 2001) Ffi iy BBk S B i 2 4855 = 223l o ZERRE 208
BUEE SRR I TR AR TR« B W R S N RHY 3 LR,
LS e 2 S AR Praatrh 2 SEREEIUE - B zsl S B
BN W S EA SR AR 0 RIRFIAGE T - Aam SR AR
T IR (Simple T-test) ~ ¥R T iRiE (Paired T-test) - BB 18 FEy
53H7 (One-way ANOVA) AT EEREERAVARET 3T - ARGmSC ATl 2 4 tak
#G Ky SPSS 12 -

35 BR&GER

AT ol & 2B SRR 5 5 R e 5 20 BIERS R —
5% T A B S aS R BRI B A A 22 B S A e - BT B B | A
Il Z&atesREG/E 3.5.1 1 3.5.2 B/NEiaRIH - BB Bhsla BsR S » 1EIt
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EREER NN 2R Eiy | ZREAR 2R RE T 2
RARZHE 2 EHGEENE B | ZRBIAEE 2 BRI RE A T =2
BE R TN R EEEA S 2 BRI

351 HE |
3511 ENEZREERER

EINEZ A BEER | W RS S G c BasE REa
33 55~ 31 ~ MIJFEFF o AGm S3ORFEE Hraam - [E RSy HAth = (B > —
RAETRE T Z B E W IR e R T8 - — A FE R 2 S E
5P - B =R sl E T B EH B H ot -

700
600
500
B 400
=
Z. 300
200
100
0
33 55 31 R
Tones
= Bl BN EERES
= + B ENeslEERE A o
B 33 55 31 R
I=Paisw 53.1 15.2 1 30.7
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AT HE (Simple T-test) gl —EAE M 2 O o2 G BEASR
st EHES AR T— &R HAEH 31 2 HrthllfgE(E 0 2tk
PEERILABE RS AL 31 AP AR T - ABRHYE - FMIE A R
KT HgE (Paired T-testysffglis 33 B 55 Hy7= 5% » 455381 33 7 HpLLE

=4 55 2 H47LL (1(17)=6.443, p< 0.001)

=+ BRI NSRS B T e

fEfd =0
TH HEE | & (ER)
33 12.471 17 .000*
55 4.485 17 .000*
31 1.775 17 .094
R 6.002 17 .000*

G718 > Tl T IR U R (R E ) 2 S EA e - LH
N5 (One-way ANOVA) fBR&i REEUR - N RIFHRAHM 2 2 R iE
FIBAE (Fe.15710.493, p<0.005) - [L4h - &EHEREL#R E(Post-hoc test) 78

IR EA B AzedE 2 IRT R R S 55/ M. (p<0.05)-
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0.8

0.6

0.4
0.2

Rate of Non-Rising Tones

66-71 72-77 78 & above
Age Group

Y HER | ARSI MNIE 2 2 IE R

3512 BOMEZRATRER

MRz EEEER | WK HERrR S S e i s R e e
33~ 55 ~ 31 ~ MIFETFHE = [FHMH > & GETEmi e A E = I - &—E
AR B H B o Ee . AR R

600

500
400
300
200
100 l
’ N . \
33 55 R

31

Number

Tone

n 'R BUREZHlE AR 2 B
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* += BRI BOEZEEERERO T

B 31 33 55 R

I=Paisw 28.9 7.4 18.7 45

i

BT twiE (Simple T-tes4EREUR - A NS O otEE#ES
PigEE 0 FonEi | BOREGHEE RS REESET LEREE - &

REF=-

*® += EHh BOEIHEEREHO O ZE BT e

Ted value =0
Tone T Df Sig. (2-tailed)
31 6.895 17 .000*
33 2.502 17 .023*
55 6.443 17 .000*
R 9.750 17 .000*

={AFEFFET > 31 2 HERREEE =7 33 i 31 2 HHEREE =72 550 (H4EaE
ek LS T 1 B 2(31-33: 1(17)=3.999, p<0.005, 31-55: t(17)=1.908, p=0.073)
KN TE R (One-way ANOVA) finls - Bl | R [EFE4ARM

el IR R R FORERE (Fe,1570.554, p=0.586) » 3£ F[E /N -
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0.8

0.6

0.4

0.2

Rate of Non-Rising Tones

66-71 72-T1 78 & above

Age Group

B R RIEERAE R E Y IR

35.1.3 /\&E

Grothir gl | RN OB B RS - — It
MR E T2 AT AR T2 SRtEE/KFE (chance level) — - B
TR 45 SR B EREE I 2 S5 R (RN 33 B 31) At
g AR S B e (e S5 EE I  33F155); =« HaEE
ZEERA ISR 51 Y RNRE e A R E iRAS SR - 33V IR E
=17~ 65 (63.1% E 15.2% > i A IR Z sl H I E BRAS R4 » 33 AV H 24T
7S 55 (7.4% F2 18.7%); i ~ JEINHEZEE Z IEMESREE S
2ol B Z IEMESEER AR (Paired t(17)=4.404, p<0.001)y. % 577 ELRFATAH = — 15
(53.1% E 28.9%); /N ~ i raHEI BN A B ERE R AEE P E

{ESE P2 A A -

PSR

352 BRI
3521 FEMNEZHEEREER

EINEZSEEER | B HARREOE S fi e 2 A s R e
2 33~ 55~ MIFTHH « BV RIS~ s 2 B H B e oy
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EE -

33 55 31 R

Tone

t B EINEZ A A E

BN R e AR A o tE

R 33 55 R

Harkb 29.5 5 65.5

MR T fritels - & 33 BJFTHH 2 AN 0 b BB s e

{E 0 NIL » S5ER&R A Tifam - sRdll e R AR A1 -

® Th B ENEZSEERERO OB RAT eE

Ted value =0
Tone T Df Sig. (2-tailed)
33 17.352 17 .000*
55 1.594 17 129
R 21.051 17 .000*
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[/ R E g 1| A E RN 25 2 I IR R - N R
ala AR > [N Ry T8 kbl L2 2 B A G2 EREBEEESE - &
HE AT R BTl - WEH S B IR IR R 2 2= R IR

(F.1675.340, p<0.05)

0.4

Rate of Non-Rising Tones

02

66-71 72-T7

Age Group

[\ B I AEFERRAZREME ZelE Z I IR R

3522 FOEZHAERER

IR | SRV B2 SCEEE R | B HAERDS R S Eiied
Z 78RR ARG 31~ 55~ 33~ FUFETE - ESUNIRT/N0 BIB R TR
R 2 B H Bl oy EE
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800
700
600
5 500
O
£ 400
<300
200
100
X = . [
31 33 55 R
Tone
U BN BUOESs S Em RN
= 7~ gl RO EEREA T o
B 31 33 55 R
Harkb 19 4.2 8.6 68.2

A T EST » FrEZEHE Gt EE 0 Z 2R EERE
TR ERRER . O ot ESET LEAES > sERR T -

x® Tt gk BOREZHEERERO OB RAT eE

Ted value =0
Tone T Df Sig. (2-tailed)
31 7.747 17 .000*
33 3.315 17 .004*
55 6.274 17 .000*
R 22.470 17 .000*
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BB Tt e b Wi 2 2 Bag T > S1AVHIRZREZE =% 33 Al 55
(31-33:1(17)=4.859, p<0.001, 31-55: t(17)=3.419, p<0.00%5) [ T-E &5
GERBUR > ZHEREMIEAFEEE R E R EFHE  (Fu1e724.649,

p<0.001)> & FLME -

0.8

0.6

0.4

0.2

Rate of Non-Rising Tones

66-71 72-77
Age Group

+ B I R R RO Y JEF

35.2.3 /NGE

GrothirER | RN O E 2 ERER S - — Itz
HERNNESZ =B =2/ = By TG RT L R > &
B CRINE 33EEOME> 31) 24N Hek > B i ol (RINEZ
55 BRI 33 71 55) 5 = ~ e E R LSRR ML 51 5 1Y ~ &N
2\ E N EERGE AU - 3BAVHIRR S 55 (29.5% 81 5%); (& Iz
s T BT RAS SR 33 AU B AMETA 55 (4.2% i 8.6%); Fi ~ JEJNME
Tl 2 IEHEETRRIDE OB RYZLHE 72+ (29.5% 81 19%);

N~ B RS 2 BRE R E R E -
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SHIUE

Rem N E R E RIS ST Ik b RN I S R EE & Ky
ZolE o SORZHAFAZIB RN EEEEELE RN - MHERE
SPEERET S CHEEY - R BN RN 2B EE 0 [FikF
T e [E SRl A A T S AN B S TR A A A [RIHAS R -

RS M ERRGER » WR M EAE R T RE VR o EER | IR
HIHR (47 50-70% Bl 30-35%) El5EaEEE > L] (47 30-50% & 20-30%)
EERER I RS ARSI - BRI BERER S 2 2 E
R E PR MBI G PR % L - W IE R EGETR A RE
THEE(ERTE RIS R - T B | PR ORE ) R REE - (A
T P REE S A RSB AR ST R LI - A EER 1 5
EDEEREE Ry R TR S B A A IR - A EERAS AR TR
Tz R RS (RN 33ELROIME Y 31) - HERERE R & P
a (EJNIEZ 55 B LIE” 33 F1 55)- L= HET » R TR A aE i BETR
HRBGIRZALE - B2 A TEAG PR - w]5E B A B A
RIFZRAGRRZ VA ET S (ZBERE 35) HATR2BtiasiE
ERRFEAME - R A EE R 2 EE A (faithfulness)
(Prince and Smolensky 2004} I 2 Hzfth =] FH 7 i fE Byl 31 /D ERHAE
INIEZ 3 > BEBRAE A - ELmlea 51 R HBUEEERAS R - BiE e E
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BEEL R A ERE — B IR TR - 2NEE - HEAHEENREN
EBFFR SR8 SGRAEFEA TR - IR EERER T -
FHEPL B2 #a - RN 2 2 BRAER - 33 v/l GBS 2 (S H
A L ABERTA H 58 - ATl 33 AV BIIERAEE S | 11l hiEs R
=t 55 HIRINREZ S E 2 SR IERER S S 2 - 20ER | A
MOz > EhRS REUR 55 VHBER S & 33 aJfERFI AR
s (HF A TAFECIE (working memory) B[l i f A HVEEEL » fef& - Flik T
HETER | RN B B R g || Wi S 2 ERSRAE
FZIEEE  BEEE b WHAFLER 2R BN ES EAEE
FORST - 1 B 2 REEEAIS IR -

\

A LT SRR B - 5B ARZE I A S R 2 MR P A
ALHEAEY  EOEZHE Z ERER IR - AR 31 BT
i Z AR > H 31 R HRZRESE A 2 HHEREER | HE
B 1 5577514 28.9% 1 19% - f2t | ZRIsES V2R LB E B A 7]
G - 55— ~ 40[F] Cheng (1968)f1 Hsu (1989) » A5t 2 Hipsh R sE &
oo EVSH RS - AEE R I o ZEE BB RN FREEREEERE - X
Hiptr R e HEEEEE - (hEAVFER - LHEBOEZHEZE
S RE SRR S R RS I E - B2 AEEIRER 2 2 E
N ERREI A GRS Re AT R S (6 s U AR IR s BBy T &

IR - & Pierrehumbert (20010755 2 B3 e LUAZERRA -

...First, older people may have more exemplars than younger
ones for the same pattern, so that the parameter values

displayed in older exemplars dominate the production

30



statistics... A second possibility is that older people are less
likely to add new exemplars than young ones; because the
formation of new memories becomes less rapid and robust
with age, the production statistics are dominated by exemplars
stored at a younger age... Both of these lines of explanation
predict that the speech patterns of older adults could shift to

some extent, just not as rapidly as for younger people.
g A2 B EEpsE R rlasa B Sy EIR A (faithfulness) &5z

PR — (S B SR SR 2 FH (i PHSEBT PR B ot
BT 2 AR IR R S B
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b Sk —
HEEeHE

la-la

T1T1: la55la55

T2T1: la35la55

T3T1: la21p55

T4T1: la51la55

T1T2: la55la35

T2T2: la35la35

T3T2: la21la35

T4T2: l1a51la35

T1T3: la55la31

T2T3: la35la31

T3T3 =T2T3

T4T3: la51la31

T1T4: la55la51

T2T4: la35la51

T3T4: la21la51

T4T4: la51la51

Sa-Sa

T1T1: sab5sab5

T2T1: sa35sab5

T3T1: sa2l1lsab5

TA4T1: sab5l1sab!

T1T2: sab5sa35

T2T2: sa35sa35

T3T2: sa2l1sa35

TA4T2: sablsa3!

\"Al \Al

T1T3: sabb5sa3l

T2T3: sa35sa3l

T3T3=T2T3

T4T3: sablsa3l

T1T4: sab5sa51

T2T4: sa35sab1

T3T4: sa2lsab1

TA4T4: sab51sab]

ka-ka

T1T1: ka55ka55

T2T1: ka35ka55

T3T1: ka21ka55

T4T1: ka51ka55

T1T2: ka55ka35

T2T2: ka35ka35

T3T2: ka21ka35

T4T2: ka51ka35

T1T3: ka55ka31

T2T3: ka35ka31

T3T3 =T2T3

TA4T3: ka51ka31

T1T4: ka55ka51

T2T4: ka35kab51

T3T4: ka21ka51

T4T4: ka51ka51

ka-k"a

T1T1: K'a55Ka55

T2T1: K'a35Kka55

T3T1: Ra21Ka55

T4T1: Ra51Ka55

T1T2: K'a55Ka35

T2T2: K'a35Kka35

T3T2: Ra21Ka35

T4T2: Ra51Ka35

T1T3: K'a55Ka31

T2T3: K'a35Ka31

T3T3 =T2T3

T4T3:"a51Ka31

T1T4: K'a55Ka51

T2T4: Ka35Ka51

T3T4: Ra21Ka51

T4T4: Ra51Ka51

pha_pha

T1T1: g'as5pa55

T2T1: g'a35pa55

T3T1: fa21pas5

T4T1: Ba51pa55

T1T2: g'as5pa35

T2T2: g'a35pa35

T3T2: fa21pa35

T4T2: Ba51pa35

T1T3: g'a55pa31

T2T3: g'a35pa31

T3T3=T2T3

T4T3:la51pa31

T1T4: gas55pa51

T2T4: ga35pa51

T3T4: fa21pas51

T4T4: Ba51pa51

tha-t"a

T1T1: f'a55ta55

T2T1: f'a35tas55

T3T1:ta21tas5

T4T1:ta51ta55

T1T2: f'a55fa35

T2T2: f'a35ta35

T3T2:ta21ta3s

T4T2:ta51ta35

T1T3: f'a55fa31

T273: f'a35ta31

T3T3 =T2T3

T4T3 851fa31

T1T4: f'a55fa51

T2T4: f'a35fa51

T3T4: ta21tas1

T4T4: ta51ta51

tsa-tsa

T1T1: tsa55tsab5

T2T1: tsa35tsabb

T3T1: tsa21tsa55

T4T1: tsab1tsab

T1T2: tsa55tsa35

T2T2: tsa35tsa35

T3T2: tsa21tsa35

TA4T2: tsab51tsal
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T1T3: tsab5tsa3l

T2T3: tsa35tsa3l

T3T3 =T2T3

TAT3: tsab1tsa3

T1T4: tsabbtsabl

T2T4: tsa35tsab1

T3T4: tsa21tsa5]

T4T4: tsabltsad

ts'a-ts"a

T1T1: tda55t8a55

T2T1: tda35t8a55

T3T1: tYa21tdas5

T4T1: t%a51tda55

T1T2: tda55t8a35

T2T2: tda35t8a35

T3T2: tYa21tda35

T4T2: t%a51tda35

T1T3: tdas5t8a31

T2T3: tda35t8a31

T3T3 =T2T3

T4T3: ta51tda31

T1T4: tda55t8a51

T2T4: tda35t8a51

T3T4: t&a21t8a51

T4T4: t&a51t8a51

37



b o

LS S

P

Hig | RINEZ

<t Smt|S IO N TS| S| <
B O O OO0 0|0 0| O 0|o|O©|©|©| O o O
B
— |0 0| ™ ol Nlo|lo|lo
R341763733,o|o_91321326
—
0%000160001000200001
x
% < |0 | O |00 o
x
%)
MOi~NglglN|~Nd|o|N |0 ojlolNL|IL| OO0~
PN OO NNF DT N OO N O <
x
Flo oo ~lo|loldd|om|o|lo|© OO T |0
.E.666898877777777778
= }
%FFFFFFFFFMMFFFFFFM
i O|ld|N M| |v|O|~]|0w©
%123456789111111111

38



ffsk=

Hha | BOREZ

LS S

e L H

A

< M IS S| SRS YN S S S| R
W6M666666666666M666
g

N MNMOIMN|I~MNO S| O|O|lm|O|< Al | PN
R2@311423232111&324
BN o|lglo|/w|lo|o| ™|, o NN NIRRT
qll —A|lg|d|l4 © Y NN
@

R <t
n%609350289000105141
@

S| o< |d 0 O N|H[W0W|Ww|oo @ | ©
q252134152224223411
@
Holaga|/lowvlolo/rrlololw|o|dlo|la|m|lo|S
.E.888766666679887777
=
%FMFFFFFFFMMMMMMMFF
i O|ld|N|M| < |O|©|N~|©
%123456789111111111

39



i =dut)

BB 1| RN B R

& | MR Fig R—33 | R—55 | R—31 R 4ER
1 F 70 20 2 0 42 64
2 F 74 30 0 0 34 64
3 F 76 25 0 0 39 64
4 F 66 15 0 0 49 64
5 F 68 20 0 0 44 64
6 F 72 10 30 0 24 64
7 F 73 13 0 0 51 64
8 F 72 20 0 0 44 64
9 M 73 22 23 0 19 64
10 M 70 16 2 0 46 64
11 M 68 13 0 0 51 64
12 F 73 22 0 0 42 64
13 M 69 18 0 0 46 64
14 M 74 21 0 0 43 64
15 M 75 19 1 0 44 64
16 M 70 19 0 0 45 64
17 F 69 19 0 0 45 64
18 F 71 18 0 0 46 64
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