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0)0 Cerebellum (0 0) 000000000000000000Singd 00 Speak O O
00000000000000000

0 2.30 0 Sing-Speak 0 Speak-Sing 0 0000 000000000000000000
0000000000 2800SingSpeak 000000000000000000000
00000000 29000Sing-Speak 0000000000000

18



O 2.3: Singd Speak OO0 OOO0OODOODOODO

oooood oooooooon ogoodao
Sing - Speak LOrG [-27, 33, 0] 16
SPL [-30, -45, 32| 21
PrG [-24, -12, 40] 28
MTG [-33, -9, 36] 28
Pu [24, -3, 12] 3
AnG [27, -57, 36] 27
Cerebellum |6, -33, -32] 5
Speak - Sing nothing -

0 2.8 Sing-Speak 000000000000 (D0DDOOOODOOOOO)

gbobobbouogoobobooooobobood

BaseOOSpeak DO OO 3kHz OO UODOOOOODOODOO 1IABUODOOOOOODO
O000000000D0O000000D00ODBaseDO00O0ODOODOODODOODOSpeakO
gboboogboogboodgbboguoboboobobuooobooobooboogn
OO0000OBase-Speak U0 000000000 DOOODOO 2400000000000
gbobooobooodan

gbooboooooboboooan

VRIOVR2OVR30O Base DU OOOOOODODOOOOODODOODOOODOODODOO
O0O000b0b0d0bbUdBased OO booobobooobbooobooon
gbobbouooobbbooooobbood
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0 2.9: Sing-Speak 00000000 (DODODODOOOODODODOOOOOOOOOO)O
gobobbooooobooooogoon

0 2.4: Base - Speak 0 00 00O

goooon (Dooouooog jgoogg
Base - Speak | IFGOp [60, 9, 20] 3
CG [-18, -33, 32] 3
PrQ [-30, -18, 36] 4

VRI1-Basell VR2-Basell VR3-Base 1 U U D DOUOODOOO0ODOO0O0O 2500000
gobobboogggoooood

254 U00O0OOOOOOOOO

O000000000000000 (Sing) D00 (Speak) DO0OO0OD0OOOODOOOOO
OO00000D00D00D000000D0 LOrGO SPLO PrGO MFGO AnGO Pull Cerebellum
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O 2.5: VRI1 - Basel VR2 - BasedO VR3 - BaseO OO OO

gboobobod (ggooobbobd (uooob

VRI1 - Base IG [-33, 15, 4] 6
PPo [-51, -6, 0] 4
VR2 - Base nothing -

VR3 - Base | POp [-60, -18, 16
ITG [-42, -48, -12]
MTG [-51, -18, -8]

W W =~

000000000000000000000000000000000000000
0000 Callan000000000000000000000000000000PrGO
SPLO Cerebellum 0 000 [30)0LOrGO000000000000000000000
00000 [2)11[36)[39)0 00 00000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000

Speak 0000 Base 00 000000000000000000000000000
000000 CGOPGOO000000000000000000000000000
00000000000VR1 O BasedVR2 0 Based VR3O0 Base 0 30000000
0000000Base 00000000000000000000000000000OC
00000000000000

00000000000000000000000000000000000000
000000000000000000000000000VROOOOOVR3OOO
00000000000000000000000000000000000000VR3
00000000000000000000000VROOOOOOO0O0000000
0000000000000 D00000000000000000 Singd VR2O0ODO
000000000000000000000000000000000000000
0000000000000000000000000000000000

00I1000Based VRIOVR2000000000000000000000000
Sing0 Speak 00000000000 00000000O000000O000000 Basel
VRIOVR20VR3O0O0O0O0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000
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2.6 OO0

oooboobobogoooIlooboboboooooboobobooooobbobog
oooIrIoooobooobo

oooboboloboboooobobobooobooobobobooobooboboog
Dooooboooobooobobooobooobooboboobooooboooon
gboggbboogbboobbogbbuoobbuoobboboobbooooooo
000000 (SingO Speak) 00 0000000000000 OOOOOOODOOOO
(Based VR1O VR2O VR3) 00O OO

gboobobobooobooooonooooboooobobobobobobdg
OO0000Db0000vVR2O0000000 Sing00OO0OO0O0ODOOODOOOODOODOODO
OO0000BaseUODOOODOOODOOOOODOODOODOSpeakOOO0OOOOOODO
OO00000DO0000D0O0DbDDOO0ODbO0ODbO0b0ObOoODbDOSpeakd SingODOOODO
oboooobooobooboobobooboobuoobuooboUo VRIOVR3OODOO
gboboggbodbbodbomgoobuobobooboboooboooobouoobbuoon
gbobboooobobbbuoooobbbooooobboboo

gooboboloboobobooboboboboooboboboobooobooo
000000000000 000000 (Sing) OO (Speak) 00O0O0OD0OOOOOOO
goboggboggboogboooobbuobuoobboobbuoobbooooon
gbboboooobobbouoooobbbooodgooo

googoobobbbbbbobbbdooobiogoooooooooououag
obooobbooobboooooboobbobboobbooobbuooobon
gobooo

obooboboobooboobuooboobnbooboobon
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30 Uudddduooobbon
Joodoodn

3.1 U000

gbobogdggboggboogbooobboobugobooobooobobooooo
OoobobooooooobobooboooobooobbobobobOoDoDoon
gobooo

3.2 JOnmomoog

O0nN000000000000000000 (FO)ODODODDODO0DO0DODOOOOOOoooOO
gobobooggboboboooobobooooobobooooobbbouoooono

3.3 UUnoooooog

3.3.1 O0OObOboooobouoobouobouoboboboboo

O0nN000000000000000000 (FO)ODODODDODO0DO0DODOOOOOOoooOO
gbobobooogobobobooouobobobooooobobooogobobbuooooa
000000 N 000000000000000000000000000O00 (Fo)O
gbobogdbboodbooobbogbbuoobobuoobbooobbuoobbuoooo
gobooo

gogogoobobbbbbbbbbbobboouoooduoououougooogao
000000000000000000000000 STRAIGHT pl00O0Oooooon
ooOIlgoboobooboobooboobooboobooboobooboobo
gboboogboogboodgbbogbbuobbbboobbuoobbuoobboon
ooboboooboooboboboboobobobobooboboobooooooIg
oooboboboboboboooboobouooIoboboboobbobobo
000000 (Speak) OO0 (Sing) 000 FoOOOOODOOOOOOODOOOOOOOO
gogobbbobbobbobbbbbbtboduddddooiooooooooooooon
gbobogdgbobodgbboobbuoobuoooboobboboobbuogbboooobooon
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000000000000 (16000100000 SpeakO Sing0DOO0O0O0OOOOOO
O0Singd 1.79sec0 0 1.74sec0 0000000 0OODOOODOOODOOODOODOODO
oogo3i1googoogbobobrobboboobobooboboboboob
ooobdo3200b00bbob0orobgbooooboooobobobooobooon
gobooon

O0ODO0OSpeakd SingOD 00O O00O0O0O0OD0O0ODOODOODOOO 3300340000
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C Input-voice )

Y
STRAIGHT (analysis part)

Spectral
sequence

Spectral analysis

=) (o

g3l 0000ggooood
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Input acoustical features

Spectrum synthesis

Spectral
sequence

\ 4 \ 4

STRAIGHT (synthesis part)

C Synthesized-voice )

g 32 000000bbo00d
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[Amp | itude]

0.5
O -
_O 5 Il Il Il Il Il Il Il
0 200 400 600 800 1000 1200 1400 1600 18([)0 !
el waveform x 10 "
300
200 b
100 I b
0 Il Il Il Il Il Il Il Il
0 200 400 600 800 1000 1200 1400 1600 1800
70 [ms]
[dB]
_60 T T T T T T T T
-80 M b
-100 b
_1 20 Il Il Il Il Il Il Il Il
0 200 400 600 800 1000 1200 1400 1600 1800

average spectrum from Speak [ms]

0 3.3: Speak 000 (00)0FO(0DOD)000000000 (00)0

[Amp| itude]
0.5
O -
_O 5 Il Il Il Il Il Il Il
o 200 400 600 800 1000 1200 1400 1600 180[0
ms
lH2] waveform x 10
300
200 b
100 b
O Il Il
0 200 400 600 800 1000 1200 1400 1600 1800
£0 [ms]
[dB]
_50 T T T T T T T T
-100 m -
_1 50 Il Il Il Il Il Il Il Il
0 200 400 600 800 1000 1200 1400 1600 1800

average spectrum from Sing [ms]

0 3.4: Sing0 00 (00)0F0(DOD)000000000 (00)O
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3.3.2 0OOOOOOO

gboboggbboggbbogbobubnbogbobooobooobooob3sagnoon
g3i1ugggbbgobbobuoogbbbbuooaon

g3l:0b00gggooood

Number | Name FO Spectrum  Envelope
No.1 sp-sp-sp  Speak Speak Speak
No.2 sp-si-sp  Speak Sing Speak
No.3 sp-si-si  Speak Sing Sing
No.4 si-sp-sp  Sing Speak Speak
No.5 si-sp-si  Sing Speak Sing
No.6 si-si-si  Sing Sing Sing

gbbebuooobbobooogbbbod

® Sp-sp-sp
FOOOOOOD0ODOOO0O0O0O0DODOO0O0O0 SpeakO O OO

® sp-si-sp
O000000 SingdO0O0O

® sp-si-si
FOO O Speak O 00O O

® si-sp-sp
FOODO SingO OO0

® si-sp-si
0000000 SpeakO OO0

® si-si-si
roOO000ooooOOooooobooOoon SingOd OO0

gboboboogoobbbooobbbibd 1.74sec000O0

34 UO0OOO

gobogdggboodgbooobboobbuoobbuoobbuoobboooboboo
gbobogoboodbbodbboobobobbuoobbuoobobooboboogbo
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obooooooboboobbooobooooboboooobbuoobooobbooon
gobobbooogoboooooooon

3.4.1 0000000

oboIrIobogoboobooobbooobboooooedbbbo0oobbo0onobn

googbogbbodbbodbbuoobbuoobooobooo2bo0ooobooon
gboggboogbobbuoobbuooooobooobobooobobboobon
gobosbggbboodbbodgbbuooboboboboobbuogbbooobooon
RUOUD0O0O0D00D0OO0O0ODOOD0OODOO0ODO0O0O0OD 20000000000000
gooobog

oood

gbobbboogoobbbooubbetoobbbb200000bbbouooon
gbobbheUbbbOUoobbobbooodbbbuooggobex 5=3000000

googd

00I000000000000000MO000000000000000000
00000000090 (008000010)0000000020 (0070001
0)oooo

godgd

ob1oboobooboboboobobobon

Jogodg

oolodboboboboobobobuobooobuoboooooboboboonoog
gbobbooogbbbooogsobol1bboba3bbuoooooboobob
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03200000 (Coooo)o

gog (oo
No.1 | -1.00
No.2 | -0.19
No.3 | -0.10
No.4 0.14
No.5 0.25
No.6 0.9

033: 00000 (000)0

ooo HEN
No.1 0.7
No.2 | -0.83
No.3 | -0.76
No.4 | 0.62
No.5 0.24
No.6 0.04

3.42 0OU0O0OOOOOO

00000oooooobooooooobooooooooooooooooooooon
3200 330000000000 booooo
Oo0oooooooooooooooobooooooooooooon

0o0o0oooooooooooooosbdgoonoooooooooooon
O0000ooooooooo3sgtoooooo3deddddnonoooooooonon
Jdooddooooobobooooog Figdroooo

00000000000 00000000000000000000000 0 dsp-si-sp
[ sp-si-sill sp-si-sp U si-sp-spld sp-si-si [ si-sp-sill si-sp-sp U si-sp-sid 0 O 00000 O
O000000055% 0000000000000000000000000sp-si-spO
sp-si-sill si-sp-si O si-si-sild sp-sp-sp O si-sp-sp0 00 0000000000000 5% O
oooooooooooooao

O03500000000000000000 SpeakOO0OOOODOONO sp-sp-sp 00O
0000000000000 Sing0 000000000 si-si-si0000O00OO0ODOO0O
J0o0doooododgdspspspd 000 si-si-si DO O0OO00O0OOOOOOODOOOO
J0oooooooobobooooooooooboooboooroooooooooooaa
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No.1 No.2 No.3 No.4 No.5 No.6
(-1.00) || (-0.19) | | (-0.10) (0.14) (0.25) || (0.90)

VA4

P >
Dy r

less “Singing-ness” more “Singing-ness”

g 35 0b0u0agboboood

No.2 No.3 No.6 No.5 No.4 No.1
(-0.83) | | (-0.76) (0.04) (0.24) (0.62) || (0.70)

; "\L\“é/’

pra >
r

less “Natural-ness” more “Natural-ness”

U 36 00ooggoon

gbogdgboogboodgbbodbbobuoobbuodobbuoobbuoobboanbn
gboobooogbobobbooooobobbooodad
OOoboDooooobobooobobobobooo smghobobooooooonog
gooooobbobbbbobobobobobobbbbbbbodooooooooooog
gogdbobbouoooobbbuooodgboboo
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“Natural-ness”

No.4
(0.14,0.62)
No.6
No.5 (0.9,0.04)
(0.25,0.24)
No1 |_—2O
(-1.00,0.7) “Singing-ness”
< } I»
2 2
No.3
™ —+ (-0.10,-0.76)
O.
(-0.19,-0.83) [ _|

U 37 000ggoboouggobboogd
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3.5 U0OOOOOOMNI

ooboobobooboobooboboooobooooobooroobooooboobg
oobooboobobobooobooooooboboboooooboboooooooOoo
gboboguogobogoboogobbooobobuoobboobbuogbbuoobboan
gbbbooogbbbboooobbbbuoooobobog

3.5.1 ODOOOOODODODOOO

oood

O3000000b000bo0boI1Iobooboobn

Jogodg

000000000000 160 (0011 00005000000000500000
lgg4oboog20d0300dbnbo20b2000000800ugno3ggnonon

godgd

O3000000b000I1goboobooobon

3.5.2 0O0OOO

030000000001 0000000O00000000O00O00O0O0O0O00O00O00O0O0O0O0
golooogopPbObooOl D000dooooobobo3bbbbbbbbOooOoo
000000 (OATLAS OF THE HUMAN BRAINO [28)) 000000 O00O00O000
(TalairachO OO0 ) 000000

3.5.3 U000

goggoobobobobobbbbbbbbobobbbuoduugbetduuouogg
gbbogdboboobbuodobbuogbooobboobboobboobobooobo
gbobobooogoboboooooboboboobob4bbbboooobboboa

e 0 (si-si-si) DO O (sp-sp-sp) 000

e FOUDDOO
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e 0D 0O0ODOODOO MOUODLODODO

e FOUDDUODOUODOUOUD MODOODU

OO0000D00O0D0000 singer’sformant 00000000000 OO0OODOOOO
oobooboboobooooroboobobobobooboboboboobobobg
000000000000000000000ooo 7o

00 (si-si-si) OO0 (sp-sp-sp) OO0

000 si-si-si0 spspsp00000000000000000000000O0OO 34
000000000000000000000 sp-spsp0000000 si-si-si00000
000000000000MOrG(00000)00SPL (00000 )0Cerebellum (00)
0000 (03800 3.90000si-si-si000 spsp-sp00000000000O0MTG
(0000)0O0O00 (03.1000 3.11)0

00000000000000MOrG (0000D0)000000000000000
000000000000000 [11[360SPL (00000)00000000000
0000000 [43]0Cerebellum (00)0000000000000000 40000
0000000000000000000000000000000000000000
000000000000000 [21J0MTG (0000)00000000000000
0000000000000 [26][32)[40][43]0

O 3.4: si-si-si minus sp-sp-sp: MOrG = medial orbital gyrus; SPL = superior parietal
lobule; MTG = middle temporal gyrus

gooooo goodd gooog
(si-si-si) - (sp-sp-sp) MOrG [-18, 42, -§] 3
SPL [18, -51, 56] 4
Cerebellum [-3, -48, -28] 11
Cerebellum [12, -39, -28] 10
(Sp-sp-sp) - (si-si-si) MTG [57, -42, 4] 4
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A

#

o ';‘ ’
S = Cerebel lum
N~

0 3.8: (Listening to si-si-si) minus (Listening to sp-sp-sp) DO O000 (OO0 0O0)O
(000 0O0)oO0O0O0OO000000000O0O0OU0OOOOOO0OO0DODODOOoOoObOOO
gad

0 3.9: (Listening to si-si-si) minus (Listening to sp-sp-sp) 00000 (00000000
O000000ooooon)
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0 3.10: (Listening to sp-sp-sp) minus (Listening to si-si-si) D0 000 (D00 O0O)O
(000 0O0)oO0O0O0OO000000000O0O0OU0OOOOOO0OO0DODODOOoOoObOOO
gad

0 3.11: (Listening to sp-sp-sp) minus (Listening to si-si-si) 00000 (0000000
O00000000oooon)
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rooOoonoo

sp-sp-sp 0 si-sp-sp 0000000000000 FOO0D0O0000O0O00000O0O
0000000000 FI0000000000000000000000000000
000 (031200 3.13)003500000000000CG (000)01Ins (0)0SMG
(000)OSTG (0 0O00)OMTG (0000)IPCun (000)00000000000
000000000 FO00000000000000000000000000000

0 3.5: FOOODO0O0O0DDOONODODOCG = cingulate gyrus; MFPG = middle frontopolar
gyrus; POp = parietal operculum; Ins = insula; TTG = transverse temporal gyrus/gyri;
POTZ = parietooccipital transition zone; SMG = supramarginal gyrus; STG = superior
temporal gyrus; OcG = occipital gyrus; ITG = inferior temporal gyrus; PCun = precuneus

gooooo gooog goodd
(si-si-si) - (sp-si-si) CG [-3, 6, 40] 71
CG [-6, 30, 28]
CG [12, -54, 20] 7
MFPG [-27, 42, §] 12
POp [48, -24, 16] 17
Ins [42, -18, 4]
TTG [42, -27, §]
POTZ [12, -87, 40] 11
POTZ [36, -48, 20] 20
SMG [45, -48, 16] 19
STG [45, -45, 16]
STG [57, -39, 16] 7
OcG [-21, -81, 4] 26
ITG [42, -78, -4] 5
PCun [ -3, 60, 12] 7
(sp-si-si) - (si-si-si) nothing -

CG(000)000000000000000000000000000000000
000000000000000000000000000000000000 (1500
0000000000000000000000000000000000000000
00o0oooo0 (9100

Ins (0)0000000000000000000000000000000 [23)00
0000000000000000000000000000000000000000
0O0oooo [19)[200
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0 312 FOOOOOOOOOO0OO0 (OO0 00)0 (Doo 0oo)oooooooooo
gbobobobbouooobbbuoooobbbooodan

II. i II ||
3 M ol
i T A
IIII I | | 1 l..l
| |
3 -
= :

0 3.13: F0ODOOOD0D0OD0000 (000000000000 ooooooon)
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SMG (00D0)0000000000000000000000 [340

MTG (0000)00000000000000000000 [26][32)[40][43]0
PCun (000)00000000000000000Blod00000000000O0
000000000000000000000 [27)0Jermey000000000000
0000000000000000000000000000000000000000
0000000000000 [43]0
STG(0O0O00)0000000000000000000000000000000
000000000000000000 [37[38)440000000000000000
000000000 [24)[32)[41][43)46)0 00 0000000000000000000
000000000 [300000PETOO000O0OOOODO0O0O0OOOOOOO0O
STGO0O0O00000000D0000 (45000000000000000000000
Doo0o0o0o000

ogoooobogggd

sp-si-sp 0 sp-spsp0000000000000000000000000O00000
000000000000000000000000000000000000000
00 (03.1503.14)00 3.60000000CG (000)0Cd (000)0 Cerebellum (O
0)0IGOO0O0)0Ins(0)00000000000000

CG (000)00000000000000000000000000000000
0000000000000000000000000000000 [150Cd (000)
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000 [2)[15]0 Cerebellum (00) 0000000000 [4]0Ins (0) 0 IG (O
00)0000000000000000000000000000000 (230000
0000000000000000000000000000000000000000
0000 [19][20]0
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03.6: 00000000000000O0O0ODOCG = cingulate gyrus; Cd = caudate nucleus;
IG = insular gyrus; Ins = insula; APul = anterior rectus capitis muscle; LgG = lingual
gyrus; SFGM = superior frontal gyrus, lateral part; MFPG = middle frontopolar gyrus;
MD = medial dorsal thalamic nucleus

goooon ogogoo ogogoo
(sp-si-sp) - (sp-sp-sp) CGJ12, -36, 20] 25
CGI3, -24, 20]
Cd [-18, -15, 28] 23
Cd [24, -33, 12] 10
Cerebellum [-33, -57, -40] 16
(sp-sp-sp) - (sp-si-sp) IG [30, 9, 12] 3
Tns [-33, -12, 20] 3
APul [15, -24, 4] 5
LeG [9, -60, 0] 7
(si-si-si) - (si-sp-si) SFGM [12, 9 ,48] 5
MFPG [-27, 60, 8] 5
MD [3, -18, 8] 5
(si-sp-si) - (si-si-si) nothing -
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0 314:000000000000000 (D00 OD0DO00ooO oo)

i i

0315 000000000000000 (D00D0000000O0000O00ODO0O0OO0O)

41



rooooooooooood

si-si-si 0 sp-si-sp 0000000000000 F0O0O000000000000000
000000000000000370000000000000000000 (3 3.150
3140000 FOOODOOO000000000000000000IFGOr (000000
00)O0SG (0D0)OMFPG 0000000000000000000FOOO0O0O000O
000000STG (0000)IIFGTH(00000000)0 Cerebellum (00) 0000
0000000000

037 F00000000000O00000O0DO0O0DODOONIFGOr = inferior frontal gyrus,
orbital part; SG = straight gyrus; MFPG = middle frontopolar gyrus; STG = superior
temporal gyrus; IFGTr = inferior frontal gyrus, triangular part

gooooo goodd goodd

(si-si-si) - (sp-si-sp) IFGOrl-39, 30, -12] 9

SG [-6, 36, -12] 29

MFPG [-21, 60, 12] 3

(sp-si-sp) - (si-si-si) STG [60, -45, 32] 13
STG [66, -51, 24]

IFGTr [54, 21, 12] 7

Cerebellum [-39, -57, -48] 10

IFGOr (00 000000)0IFGT(00000000)000000000000000
0000000 [12)0SG0 (00)0000000000000000000 [40MFPG
00000000000000000000000000000000000STG(00
00)0000000000000000000000000000000000000
000000000000 [37][38][44)0
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0 3.16: (Listening to si-si-si) minus (Listening to sp-si-sp) 00000 (D00 00)O
(000 0O0)oO0O0O0OO000000000O0O0OU0OOOOOODOO0DOODOOoOoObOoOO
gad

0 3.17: (Listening to si-si-si) minus (Listening to sp-si-sp) 00000 (00000000
Oo000o0oO0oooooono)

43



0 3.18: (Listening to sp-sp-sp) minus (Listening to si-si-si) D0 000 (D00 0O0O)O
(000 0O0)oO0O0O0OO000000000O0O0OU0OOOOOODOO0DOODOOoOoObOoOO
gad

O 3.19: (Listening to sp-si-sp) minus (Listening to si-si-si) 00000 (00000000
Oo000o0oO0oooooono)
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3.54 0O0OO0OOOOOOOOO

000000000000000000000000000000000000000
0000000000000000000si-sisi00000000000 sp-spsp00
000000000000000000000000000000000000000
000000000000000000000000F000000000000000
0000000000000000000000000000000000000000
0O00CG(000)0Cd(000)0Ins(0)0000000000000000000
0000000000000000000000000000000000000000
00000000000

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000O000000000
00000000000

3.6 0UUO

OoobOoooboobobonoooooobooooboboobooooboooDog
oooonoooooobon

O00I00000000000000000O00000 (FO)DODODODODOOODOOO
oooooboboooboooboboobbobbuoobooobobobobnoooobo
000000000000000000000000 (FO)DOoooooooooooo
gbobobouogoobobooobbobogooobooboog

OOob00o0boooooboobooooooooooobooobbooboonog Speakd
OO00000D0Ospsp-sp DO0O0ODO0ODOODOOOODOODO SingOODODODOOODO
si-si-s1t UUODOODODO00D000000 sp-spspU U000 ss-si-s1 DOODOOOOOOO
OO0000OO0bOO00bDOO0b0o0o0o0obO0oO0oboboboooboOg SsingbObOOOO
gboboogboboogboodgbbooobboobboobbodbbooobboooo
gbobobbouogouoogbboboogooboobog

OoobooboonooobooboobobooboooboooboobobooboboboDog
0000000000000 (si-si-si) 00O (sp-sp-sp) D000 O0OO0O0O00O0OOOOO
gboodboogboodbobouoobbuoobbodobbuoobbuoobboabb
gogoobboboobooooddudddgudoooooooboobobbbooo
obooboooboboboboboobooboobooboobooboon

OoooboooIioboonnbooboobooboog
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40 0ODO0UOUOOOOooooobod
Jooooboooobooodd

4.1 0OO0OOO

ooobobooloob nobooobooooobobobooooooouoboooog
gboogboogboodgbbogbuoobbobuodobbuoobbuoobboabn
gbooboogoobooboogo

4.2 OJ0O0O0OO0OO0OOOOOOOOOOOOOOOOO

00I000I00000000000000000000000000000000
0000000000000000000000000000000000000000
0000I0D00N0000000000LOG (00000)0 MOrG(00000) 0
000000000000 (04142)00000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000 [2][11)[36)[39]0
Stefan0 0 0 0000000000000 000000000000000000000O
0000000000000000000000 [37]0

000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00ooon
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0 4.1: LOrG (000DD0)000 (0000000000 0000000000000
oooo)

0 42: MOrG (00000)000 (00000000000000000000000
oooo)

4.3 UOO00O0OO0OO0OOOOOOOOOOOOOO

gbobogdgbboggbbogboguooboooboooboooooobbogn
ooobobobologbboooboboboboobobboboboboobobo
ooooobobooobboobobbooboooobbuoobobooobboooob oo
goroooooboboboobobobobooboboboobobboborog
gbobggboogboodgbbogbuogbboouogbbuoobobuoonoboanon
gooo

4.3.1 rFroUuOouooooOoOooobDOO
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