g O TEIRE O AT 25 <
DFF & TR T OBHZEIZ B D AT

2019 4 )&

O TR
FHCERFGER, RSB

Y~ OB RE






F R o vvee e 1
F T & 2R oottt ettt ettt ettt a bt n et n ettt ne b ens 1
AN BHHT 2 PR DIIFTE ..o 5
AHTFZEDBEEE ..oooeeeeeeeeeeieeeee ettt s st a s s s s st s s s senees 9
BT ceveee e eeee e r e 13

B1E @i OB TEIRE A KT RHEE O & ZAUTREE RIFTER e 13
Lo F B weervereereerertee ettt et ettt e et ettt h e bttt b b s et e b n s et e e h e s st st s et e st ese b et eseete s e 13
2. FEBRITUR oottt 15

2L R ettt ettt ne s 15
272 T R T/l ettt 15
2-3 A TENREDULERE & EHTITIE oo s 17
2-4  FHFEXIBUTE LT ITIE oo 20
25 HTOTEH oo 21
3. FEFISIUTBZL oo 22
3-1 HMTEENCISIT DA BAFIAEDZ e, 22
3-2 AMTEENCI T 5 A BRI O AR L OF IR DZA e 25
3-3  AATENAEIZIS T DAL DIIH oo 28
3-4 HBIFICERT D AS LM E DBHR e, 29
3-5 EBIHIAEED ASE AR T A RREDEMR oo, 34
3-6 HATHFOREDIAFTER E AS & DR e 35

A TR ceeeetesertesen ettt ettt eh et h ettt h ettt b bbbt b et h et h et btttk ettt 39



FH2E OFTETUMEREL b O TIZET 2 TENE

B LU BN 5 ORFES .ee. 40
Lo BB ceevereeeeetetete et sttt ettt ettt ettt h ettt b ettt ettt n s 40
2. FEBRTITTE oottt 41
2L R ettt ettt a st et 41
22 FRBE ot 43
283 BT DZIRETTE ©ooveeeeeeeeeeeeeeeee ettt sae e eaeas 46
D A = B N TR 46
2-5 A TENREDULERE & FEHTITIE oo 46
26 FHTEXIBIE & AT ITIE oo 47
2T AT OTEH e 49
3. FERISITUIEEZR ettt 49
31 /=~ TR RO DEFTE T T OLARE .cooeeeccece 49
32 WL TFEOFERNEEOMAER L OMABED ASITRIETHE e, 51
3-3 MBI R KOV BB A LD ASI1TI T 5
A IR & FRR L DRf& ... 56
3-4 FSAEMERHCRIT 2B Oa s b r—)L L DHE e, 60
356 ARNTA RRICBITDFSHEHRFE 2 b —/LE DB i 62
A B RE oottt ettt a ettt n et r et n e s s enaeen 65
B8E il OATRES) &AM TENE & ORIRY B AT
DFE P E TRIIARM T OMREMERN ............ 67
Lo B eeeeeeeeeeeeeee et e ettt ettt ettt ettt etttk a et b bbbt b bbbttt b et et s et et esene 67
2. FEBRITTE oottt 68
271 BRI oot 68
272 HTEETTT A B oottt sttt ne e 71
23 A TENRBOTIIE oottt 73
(1) 77 BT/l e 73

(@) AATENREDULER & ARHTITIE oo 73



(B) B T T oottt ettt e et 75

B R IS LT B e e et e r e e aar————aaa————n 77
31 R DA TR T T A DA e e et eee e 77
3-2 HMTHES) & FRREO A EEE D AS & DBIER oo, 81
3-3 FEIHEIAEED ASIZ AT T THERED DR oo 86

B BB e e e e e e e e e e aa—eeaateeaaaeaaattaantesanteaaraataartaesananesanaaesaaaeaaaes 89
B oo e 90

TR oo e e e e et et e e et e ea e e e e e e et et et e s e eaeeaeere et et et e s easeaa e et e et et ee et enseereereereearanes 96



S

HH & E &

HAOm#HE NPT 2018 £ 528V THK 3500 7 AIZEL
THEY, BRADICEHEDDE AT 28 1% BEmAZIICEAL THW
V. mEBEANDIHEMO —EE2ll o TH Y, FHHEMIL 2018 4F
EfSEmERICK D LB M 81.25 W, Lt 87.32THY, IR
FEEOEHFRE LR >TWSL., —F T, MohrON#ELEST LA
fl BE WM AY, 2016 4F WA TH M 8.84 4F, itk 12.35 FF L H A &
NTCTHY, WHO » 20004 F A& L7 IEFEHFEM] OEMZZ R
HREZORBEOHERBEFEL 2> TS,

AN+ 2 LR’ T, FHRBEREIEKFTL, HAHORET TR
SHER, R, KEBRERECOoFSEFLIER TS LS. LarLl, &
FTOLHOMPNICERELRBAERSD LS. FKRBEREOMEANETS
IRl oW TIHRTLI2BERMAAZLND. BEBIZZR > TH HIX
LEEERZEZHEATHWDIARALND ~HF T, NTi#EETRERI I N
HDAbWVWDL. ZTOERELTERRIKOBW I LT TE Y
XIriclEbns.

NENO & OBEBICE T 2@MA& VTIix, T8 2 FRKE
M H Ao BET, MEREREPNR W] EHRIZLEZADOK 8F

1



NIFEALEHEAAAHLTEBY, MEEERENRS VW] EEHEZEL L
ATIEM3HIZEEY, BETEFHBEBEILTWD AR Z W L& H®
HEEnNTWVWs. ZoFRFEF, S (FHIT) LAanw L, E8H
RO OBEREOK NICENRDLI Z & A2 RMBLTWD.
HETWHM I ITHHANIELS 22 RKEAD —>2& LT, vaaxvsr 7
YryhFr—A (raft) 2 Id9BXPEHRLETOLEAVEKRTO
TLAN () BHY DD, miEmEICRBITLOEARNR A EAETRE
#HE (ADL) o5 b, bR RHMMHALIEKTZRT OEFAHITEN TDH
HEWbiTWsd 078, BAITFXEEFEOEXEAREBIEDO —>THDL, &
EICE D THROEERLDTD 5.
—~BdblvozxArXF—HERE (AEEHE) B VE6HHEIT
E, XHBFEATE DT A MCESL, 605 ITHEBE (6 M <45
ITTCELOHEB)PELS KDDL AT L NERSTWDL N 9,
migs & &b, BEHEHELAE T T2 2T HDR0V. 5610,
EERXRITRLEDOFGEROIEH 217 > TV 2R WEEE CTiX, ADL @
KTrFRET TR0 AFEOE (QOL) O TR LN D .
KRIF, EELPOLMHETFE LD EIIICHFICEMHL TV
LbOTHY, RbHERERLbBbLDbDA TS, 20 [ KEL)
NOHICEREFTEBIRESLS, xR BArbEalmE XEDOLZD
DWREBITLHL T WD, HITXEBICHILL THD L, HITROM
HorE 2 E LB ToERFFICET S 1Y, BEELH
EFCHEHEZRBREMSDFEL BT D222 HB & L7CHBEHRER
ENB LD 12, oM, RESITEREELZN LI EDL L X R

2



I 2% 18, 77 v FRBAT - ETP AR TICHET 5%
e L RILT — X TR T WD,
FERAHWEARTT 2L, FRMERICT T2 RE 2T & 4E
Cbd. EbORBIIAINA XA =T L TWDHNMEL LMK
STEBEINANTWD 1908, SEORITIE, BMANT U 22D
IENTEDHECLEDLLT, BHORBOEZAHEHUDICHEBRL TV D
L OB KRB DH 16, DRFBOTNIT, BEAEAFEITHICE W T,
BeROBEHBNAL, MEDEIBIB X LIBORH o H#EMR EICEN
5. Fl, KHFERBIHIOKTIZ LY, WAETAREO FEMNAEL
R, MR ETLIZoRNENLTLEY, 2F T E, T,
A&, AN LA ERATL D, TOoHRF THLOFET TR D Z
WIZERHEINTWD 1D, DFF & LL, HATH O ER MBI
MObLT PR MELEEDRLEOERKLRZVDS OIWICRELEDNH
DERE L ZH5 IR D2BRTHD 189, 2FT 52 THT 52 81T
Bz T+ sicBRY, oFFET7PHEELZL R
Mt o BHJE X, B SR RE B O L R D

DF T ERCETLIETMEITS AR, GREAICE W T RE RS
RN ERORVWIERSDETXICEN L EH/MLE L O 19, 16
OFET EMTITONREZRIEL 2R 2ON KL NDL0, &lHE O
MATH R A VL, DE T EHRELZRBE T D00 ERNEZ S5
L, BRI CHEOFTZHEETREL R V.
ZIZTARMIETIE, 2EF T 0ElE OLRITH
HonicTdeebill, mMEOKRNMERA T LBITHEL O

3



M EN»L, D>ET & TFHHEEZ L ST oD O E KKK E
#trEmF s x2EMELE. B, BEHIEIERALIVEATO
FEAEERRNFWVWI ERAREINNTWVWDLZ &b 22, KAF% CTIETH T
kX EERML L.

oA A R, fERE - REZAHR L BRSO FEN
mEoTEY, KHFROKRIT, KKROBADL ElE OBITZ
XETLIRMICHF LA RZRGFREHZzZ T bOTHY, FH

CEREDOPDIDDEEZE X DN D.



AW FE I B S D NI O A 5E
Wl E IS L o THITRRNEMR - MESES 2L, RESFS

DIEHIZE VW TCHFICHEHETHL.66mU Lo EwmE NN # 2%
FAHARKE LT, BHESCHESEBREREOEHBRBICET L H 0N
23.2% THHEREINTVHL2 V. EHBERBRO D 5 EHE O 85%
MEE~oBRMMLELL, ZOHS LA HEEZXL XOITRDEE
FHD BA%IZ O RS LEORENRBRINT WD 2. 20 X5 NiTiR

B IEMRBE & T, <2 & 2R 2K LD, BAT

2]

DHRBEZK-TZ0V L, HBHRMWICEHAITATE TH > THLHEZ ) L
Lol e, —ATHELLZLZEEL TCHEBIZHALI L D
HrmrAHrbnDd. T bbb, HWHEHE TS L2 &1L, awE %t
HEE 22 0B AEBREBBR2LEOMBEZRESE D,
T T4 7 R BREASLEIADEBZZOND.
Mtk >Mm D xEDREN, NT7 2 OKTILEEICER
5. mEOBBTHO oL LT, KEHOEHEHER O
MAENBEETHLI EHEHESN TS 20, 201D, KAR%2HE
SR B UL ES i AL AN 2 F 2 Th D L ST WD 2905 s A
Eicohh TR Do TEZMAMBET 22 T LIRS
HEHEHH AR E o7 B MU EOERESLH HNOE DL - A
T, BB E LR TV E & 20728) EERNTOEME TR
FREOCEMMPEETHLI LW R FbH L. BT 27 7 47
REBEICLREB N TL, MRLEECHO T TV TEBT I HENEH

FNLL, BRERERAELHELT, AEAEAELSEH TREMZ @ I



EH-AERHEBERN T L2XER2EERNET LA TWD 29, Lo L,
EEREOCEMICEIMALPRHY, ZIABEATEHETET, £
flERIZEHP TCETLHEEIMRBA2n. BERHIE, BT, FHB LT
LEAToOBREDPEBROMMRK FTH D &EE T WD A, k&
WXIERNRY T 7Y =i IERINTTHIGIE, MEBVWTHD &L
T B 80,

LEo XS, MwiconTHEHENDOIE TRET LR WKL
FRECBITD2HIEVE L VWHIZTH > T, KEWEHT»D O LXED
HHETHDLHEEZOLND.

FHRFEHEOCR TAZE)EMA ICB W TIix, #l 21, HHEH&
BN OERTFTICEIYEZRCHTZ2T7HHEERGOELN, 55
DELRKEEBRLIAPRERLHAKIERICERLIGAND L. Th i
XETALHAKRKKRELT, 7=V 7 KRR RHATMIER KR E D
EMAEDRZEIN 3D, IV F 2R FEHEZMHALEZA~Y— MY =7
REDOREORBEBAITOIN TV D 33,

— 0, AT LIERZBE I EDIICIFTERD LT WDKK
DIELEETHAD. FEATHELIBEA L, WEHIT 200K
B ThVEBRE CTCHL THLERLLTWVWAROEBEN 2 LT
W5 BOTE) . IR T L TCHEEOMD VWEIENINEE CTH o T
b, RV T7 7 AT —REDODREMEZZELLLKXKROALDMEN
BREINLTWVWSE 3D, ZoOXHic, BECHELED KRS, FBi
PWEGBRKRIT, mBEOHFESHZ XET D KKRE LT, S
o fEhEE 2 (K< T2 &HREIND.

6



HEBECSWTHEABEERS WEBEEICER L, WMEMN»SL
ML ~OBELEBRAEMB L, SITROMBH OANERKT D 2
EEEMNE LA A YRARNRy Y REOHBHILD AL NLD 12,
F, BITRHOBETEZ2BB ST 2200 ToOENDSAICHET S
Mo bArondn 1V, Z 5 LEBAENLOHITIED R .

SEPEFHICEBLEMEICOW TR, BHENEHE OBEA
EREATL, BAREMOVIMLTCAIFICERT 2B REO R IR
HHRFICHE_XTERNYZ EEZH LML TS 19 — %, 2012 4
H2rboFFT ekl T2 Efanmd s, £h
oG DL TR EMEBRMMGRES L, REMML S WMHERKRS T
52 &T, oFErBAIMNCERIETCKENL EFSEL LW
PHLDOTHDL. DFEEBFTEIELIHMNTANT v AR B H S
R-HFRMmBh#H T2 |MEIN TV D 39, i 200%, fHMHEEOR R
DHEOHBMTZ AW T HITHE L SIFEEERL, B IED %
i L7 FCIEHERERPABEICRELS o tdBXTWD AR, 2F
ERDLETFZEMLEZSDET ETHM T CESITEEREL &
LA AN EREXTWVWLICTES, 2FFT & TH~0 R
HOWTHEHHEINL TR W, £z, MRHE T 02 3 HHEER
K<, EHBIZATLANRELSEDRL R WED, 05 WG
HETCTEHE - ATEHTLI2OPRECTHLIZ L, DEEREICHWVWEHR
Mhrhy, RREEZLLLLTEEILNLD. WT L TH EIR
ZWHICEHBHLEH THRETIE, BRSO ETT L THH 2%
RBBLONLRENZ ERDMho TWD.

7



HFARD 2 403 FHERBIOEBRE OSITEREOMEICHET
HHFRICB T, A4 T ORRDIHMAEFHLIZRKOREGHEHIT~
DEBIZOVTHEHFLTVWDLID, MOoOMBIZCKILIMEEIZE TE R
SnTWnwihnil, 2FT TP TORFENLRDLT—FI1F
WEEHSLAL T2 WD RER TH 5.

DLk, mig oSBT ELZEMICHRF L, H47TH 0 % M & M,
O, AIMEE LML, mEEOKND AT Lo BEKEMES R
@it 28 LR IAONZVORBERTH L. o
FTFETrTHEEEsLOMTICHE T O BEMEL, BHERICLD2ER
TV EmE LAY, REEOGEZEM T L2 LBV TIHEFICE

BHOLBDODEEZDND.



KA g8 o i 35
AW T, EWEOBITHREZEWMAE O SITERE L L& B
L, BWM&IAz OB ITHEOCKMBEHLN»NIZT D ELEBIZ, DF T &

T ToOLD AR RH#HEzEH ST LS L E2HME LT

><“;

AN

AKiaw XX, Fim, Kiwm, WMwmrbMlk I TWD.

Framid, AMMZEo  AMEER, BETI2ERNADONEL L OAK
fiF 78 O B2 %k X T W % .

AKiwlL, 3E THME I TWD.

B1IETE, AT oL ITHREORMEMMEICEKI L 5> 2D R
BErfH L, TOoORFBRECAEITTERLLT, 274 FRLHE
S EMAERY BT, TAL0MEENLSDET ELELSWVHEROD
FHEzHEELET L2 HEBELTWS.

HmE 8N, miE 10 AEgBRE L L, ERICTH -y b
EazHiTsE, HBREFBOSAITHEAZINEL TWDH . =&k #FHF
fro2snick v, BWBEHEH - M - CTREEHOME - f&EE -
4N o AT R iR A2 ST D

Fho, 1EAHMOoOBEEE (X F74 FE) 2HBE LT, HSIT78EL
DK EZMAAL TS, 612, KRBEMF, KB @K, figg
i, WERE A A EE, BERE S AN M EE I THERK 2 M E L, bm A 1T B

DRy HEM IEMGZH B L T, ZUTHELEOoBEKEEZHFTL TW

HATE R IC BT IR KRB L R/ABEE OE, T4 05 MW IKIE

9



(48) z S FoORBE L L THEBL, @BEEICSY T, #%5R
HTED ASITOWVWTHILTWDS. £, &WMEHE X OERH
FRHRICBT2EHEEAEED A4S L AT 4 FEEHBEIZOWT
MELTWD. mx CEBH L L CAKEE BB XL OMEEMHNA M
SHAMML, Tb 0 [EMG L 2B AEHEDO AS & © BRI
WTENT L T W D

B2ETIE, MBECHLLELSRZ AT HBEA4S%E H W,
SFEFTETUHHEELZ L OMTORFICET L2 2HME L T,
Jo—~ T, milkRooFFE T, T & PHH LIS
HEHM BV SAG, AR —YHHEET T E2HNWTT —VB T
M LIZSEAIC O N T, BEMRITBIOHERMBET 27T > TW5DH.
R E 10 ABROERE 8 A2 HBELLTHRFLTWS. #Hl
EHERMELRETCHY, FREaPr—LE L TWS.
ASHHBEOLSEOMELZ RT ZERNEMNTLRD &L DBIT, &
- A EICBT2REBB O ASOMEIC SOV THRFTL TV 5.

SBHlc, fIECHAITHEO ET@HB cChbr I, BIEEHBB

&

FOMEE S ANMEE o TEMG 175w Tlix, 3 BB o &% | L,
EoXorhh#eEErM TICb b EDI I ENAHTH DI D>WNT
BmEL T3,
H3ETIE, mE 12 A2 HBRE L LT, FRLCT KR
BATRR NN T A MNEEML, BITREAT A M A aT EHRITHEL O
BEEEEZH LI LTWD. £72, MoEZIRYD AR >ET
TTIMTELT, AT —FHE2L2A Y =L ET v /N —

10



EK#H B EL T —bEryr 7 LM T2 A CHRTEEBICLKITT
BB L TV D,

AEELELT, /-, /J—~AHTFTOMEIZT v X — &
HoMEr>yIal—varyrLTTo LT -y 7 %k
Lz=ZzbD, /J—<r#tFricAyr Yy — A (k) 2 AL D
D, )= TICA Y =N B (RENLE> RN & F
AL, SHICEEHMEIZT -7 2To2boxE AV, #iEs
FEICHEITEREIT> C D, FEar br—n (Co) &L,
e B E - B - REEHOAEREZICONWT, DET EOHEL L

TETLONTERHRBEE ASZHA VW THEF 21T > TW 5.

#

S

SATHE NN T A PORREL AS O MBI >V THEWRL, F
MO BEEAEED ASZH W T, ASO K& W B FHFE (H #%)
EhEVHEBRE (LB o8 L, Mo Raesmi L, &
TERENDT APFPOFRELOBEEICOWVWTERXTWS . MREZ -
BEM TR TR T VWEREZLODLBEOSBEICHRNTDH
LB LI TV DL

KFBICH@ TIE, mmEdEoLITHRBROMBITICESS 2F T &7
it TOZRFICEHT2MALELT, FETCHELLLEEROREZ
T, B -REZ2HFRRLEZESDETTE T T OXEMHOEH
ZITo TCWb. o, AR ICESREZMELZREE L TWD.

kB, FEoO0OBHE ALK 1IZ/RL TW5SH.

11



o}
B
Dt
S
Sk
D
&
73
pﬂ-
it
<}
=5
fC3
feln
S
B
EE

(EWELHEBLT)

B1E BEREOATHELRTHEEOMMA &
FRCEBERETER
@bk L O E D ST ER

HRS A T R R O Hh
2T A RE &R L ok B
W &R L o4 S BT

A4

DETEFHMEZLOHTOERMBRAEHOEN

FH2E SITHRBIVHEREFTZ AWV
DETETFHREZ O OMT ORF

ETETHEHT 2 W7 ERR
FEEzHwni ihﬂf'ﬂ@ttix

FZ7 A FRICE T 5 EHE O
H BT D EEHHE O

v

DETEFHHTHRADILOOEKRMLGEARDKE

%3 f%%@iﬁ%ﬁ&iﬁ@%&@%%#&ﬁ

S F P & TB5 X BELT O M AE AT
Q*HHﬁTX%@%m
cHITRE T A N2 a T LHBRITEIEEL O
FERER R

QQE—TW)EI%&H? D AN T2 AT E R
A =BT T

N

it o B RE & #L T IS A B
« URHA] O 43T 8 B8 o FL

. ml'hléﬁ‘bm*hﬁm%é4+

v

DETETHMEZ L OH TR - AR

B 1 AGw SO HE Rk

12




7N

FH1E  EWmAE OB ITHREZRTREEOME & £
AR B % M E 3 A

1. #&

HAOSEEANDIIEXH 3000 F ANicZEL TEBY, AL ED

il

HEEEOE AL 26.7T% TH D V. M E N ERT DKL IEL R
MEeL L TEERABTND. BHEIE, B, KW, L, L
TEMBEN#EORKRODO —D Lo TWD 12, F, BHEICED
LT, 23T, 30, LAr0x, AN LRENH D,
ZDHOHLTH, 2ETERIEBZVLEHRESINLTWD 1D, D F T
T, ST oERNHICHEODLD T 2R MHEOEED 2 E DR
B LW bDIZREDNHTLVEBELEIICTRDIEREZ WD 18 F
JERN TIEHRRLE TAEM CoHIT, BSOS TIEHAEMNTOHITHA
EINHDN, BWEOOFTTETEAANATEAL TCWWDE., 2F T
T NLOREETH T AL E, EEMAEMIETT LI
BWTbHbMO CTEHELRREDO —D>TH 5H 13,

TATH IR ICEB W T, BHO 19 %, mmEoZFLHITEEL L

BElZAEB L TOHREL, RBHAKE2L EXALT, 5325 89512

[

HBATLTWD EHEMLTWVWS. EREL 49 XamENMRE L TWD
T ONMNBE & EBEORTOMBINRZLSD L EZHLNICLTE

13



D, ZORENBITRICAELD L, Ebtad A TRENG - #»
D, 2FF<LHRELTWVWDL. FAR-HAAL 2VIZB T, BH
MELKNI), MBBEAWMENOBRBRDZEHRFREITI ZE, &
mEOLITHREERE LB LM EIEZS AN D. £,
RHZRHRL ETF2HEREEEZ LS Y v 7 22 FEHALEZEOSE
ITEIRBICE T 28 9, MAERDRICET 2R Ok EH1TD
nN<Twsd., L2rL, ZBHRICOVWTEMBAENRETL, FFiIZEamE
R WTIE, FWET IR, Bx0HEREFEEH KRR EICEL
S>T, TOHAREFRELLERLZENTHINL, 2F T ST W0
BSEOKBERALNCTHIENEETCHDLI EEZE LN D.
ABFRETIE, RO OETETHHM FTORIICHEIT 2 EED
R ESGLI L EERKEBELLT, AETHE, AR LV
s FHE A HBRE L LT, RBEH - 2B - 2HBESHICET DMK -
AIEE - AMEETOWTHRF L, @lE O BITERE OB LW
flICEKRB L) Z2FMELHMB T 22N ELE. £, 20
FFEEBEICREEBLsRIETERLELT, A4 FREBLXOHEYHE

X & ok EHNTL L.

14



2. EBRAE
2-1 #WHEBRE

Bl L LT 20 Ntk 84, @i Mk 104 (6018 24,
T0mfk 64, 80t 24) ZH WL, #BREFOTKEMEL R 1-
1LIZTRT . HBREBOERKIT, BIECRFE N~ — D O 0BT
bWV IyllmMmEEEm Yy Y BT A= TNy (3
Jo(BKk) W, RV =757 85%, RVl 15%) & L. %
e, AMETIE, MTICX2B T ~0BE2EHTILIEDICHERL
L.

B, KR EFEKT DHICH - o T, HE L K¥EHKRE
FHEZzZTTCAREEL. B E I L TIX, AW, Fik,
EBRoZEMICHEN W A2+ ICBHLELR, ASDAMH
EESTAMEICEZML, EFBRETTH-THWVDTHHPIETED

Eaxfnxl. £, BREIT, BRACH LT HFoEBED L, EER

2-2 o tran

i
~
S
S

a
<
&
3
o
i

AATHBEZ EHR bm & L, #BREICHE

RHERWVWEo9ERTLLYEHICTFHICHEEEITDLDY . 2D

=

4 FEBETDEODEHEL, B0 2F8EEOY L, EEOHEITIZOWD
T, BB OSITHRERLEGEROMIT 2T, vk, KEIZIE=E
WNEaHEL T —Xy h (XA NVEH:FT A48 100%, K44 : 8V
7a Ly 100%) & W7o

15



Tablel-1 Physical characteristics of subjects.

Age Height Weight Percent of BMI Foot Foot

Subject body fat length breadth
(years) (mm) (kg (%) (mm) (mm)
a 20 1560 46.6 21.5 19.1 215 85
b 20 1575  50.0 24.3 20.2 223 75
¢ 20 1495 48.0 24.2 21.5 220 85
d 21 1607 51.4 22.1 19.9 237 107
e 21 1660 62.8 28.8 22.8 247 89
f 21 1630 48.0 21.1 18.1 237 92
g 21 1570 484 22.9 19.6 230 60
h 21 1600 49.8 24.3 19.5 220 90
X 20.6 1587 50.6 23.7 20.1 229 85
0 0.5 50 5.1 2.4 1.5 11 14
1 64 1570 53.0 22.9 21.5 230 105
j 67 1510 45.0 23.9 19.7 225 95
k 71 1500 60.0 30.6 26.7 225 96
1 72 1490 47.4 24.8 21.4 220 80
m 72 1445  52.6 32.3 25.2 214 88
n 74 1570 45.6 17.0 18.5 245 100
0 75 1500 57.6 29.1 25.6 238 106
P 78 1580 49.8 20.5 19.9 235 95
q 80 1560 51.6 23.5 21.2 234 98
r 83 1500 54.2 26.0 24.1 220 95

X 73.6 1523  51.7 25.1 224 229 96
0 5.8 45 4.9 4.6 2.8 10 08
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Fig.1-1 Position of markers on the leg and name of joints

T : Trochanterion, P : Right side of patella center,
S: Sphyrion fibulare, M : Metatarscale fibulare,
A : Acropodion
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Fig.1-2 Schematic of video recording during walking
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Fig.1-3 Measurement points of EMG
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Fig.1-4 Definition of a gait cycle

I : Contact period, II : Single supporting period,
Il: Double supporting period, IV: Swing period
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Angle of knee joint Angle of ankle joint
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Fig.1-5 Changes in joint angle on gait cycle of the elderly and young
(The solid line shows the elderly, the stripe shows the young.)
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Angularvelocity of Angular velocity of
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Fig.1-6 Changes in angular velocity of joint on gait cycle of elderly
and young
(The indicated lines are the same as before.)
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Angular acceleration Angular acceleration
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Fig.1-7 Changes in angular acceleration of joint on gait cycle of
elderly and young
(The indicated lines are the same as before.)
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Fig.1-8 Definition of a characteristic value (45) in a gait cycle
(The indicated lines are the same as before.)
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Angle of knee joint Angle of ankle joint
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Fig. 1-9 Differences between the A4S of the joint angle in the elderly
and the young
(The black shows the elderly, the white shows the young.)
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Fig. 1-10 Differences between the AS of angular velocity of the joint
in the elderly and the young
(These indicated colors are the same as before.)
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Fig. 1-11 Differences between the AS of angular acceleration of the
joint in the elderly and the young
(These indicated colors are the same as before.)
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medial head
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Table2-1 Physical characteristics of subjects

_ Age Height Wight 'paqofie BMT 1000 | Foot,
Subject

(years) (mm) (kg (%) (mm) (mm)
a 20 1560 46.6 21.5 19.1 215 85
b 20 1575 50.0 24.3 20.2 223 75
c 20 1495 48.0 24.2 21.5 220 85
d 21 1607 51.4 22.1 19.9 237 107
e 21 1660 62.8 28.8 22.8 247 89
f 21 1630 48.0 21.1 18.1 237 92
g 21 1570 48.4 22.9 19.6 230 60
h 21 1600 49.8 24.3 19.5 220 90
X 20.6 1587 50.6 23.7 20.1 229 85
6] 0.5 50 5.1 2.4 1.5 11 14
1 64 1570 53.0 22.9 21.5 230 105
j 67 1510 45.0 23.9 19.7 225 95
k 71 1500 60.0 30.6 26.7 225 96
1 72 1490 47.4 24.8 21.4 220 80
m 72 1445 52.6 32.3 25.2 214 88
n 74 1570 45.6 17.0 18.5 245 100
0 75 1500 57.6 29.1 25.6 238 106
P 78 1580 49.8 20.5 19.9 235 95
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73.6 1523 51.7 25.1 224 229 96
5.8 45 4.9 4.6 2.8 10 08
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Commercial
stumbling-resistant
Normal socks socks

(N) (F)

Feet with taping

Nursing-care shoes

(S) (T)

Table2-1 Physical characteristics of subjects
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P
Knee joint
ZTPS
Ankle joint
ZPSM
S .
Toe joint
ZSMA
M A

Fig. 2-2 Names of joints

T, P, S, M, A are the position of the reflected light
marker
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Young Elderly
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?559' NEN & W N

Acro. : F—N**
I :F—N**
C :F—N**

Fig. 2-3 The clothing pressure of sample N and F

Acro.:Acropodion, Mt:Metatarscale tibiale, Mf:Metatarscale
fibulare, I:Instep, C:Cuff

*1p<0.05, **p:<0.01
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Angle of knee joint Angle of ankle joint
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%65 %40 FS
< F S N é
Eﬁ 60 go»—%% /aq\o 35 :TL
= g |
w0 I 0 _
< 55 < 30
50 L L L 25 L L L
50 55 60 65 70 25 30 35 40
AS (Elderly), deg. AS (Elderly), deg.
Young Elderly Young Elderly
FS — Co** FS — Co* N — T+ FS — N*
FS — T** FS — N* F — T** FS — T#**
FS — F* FS — T*
FS — T+
Angle of toe joint
60
o
.55 F
on
2 F FS
’5}350 B Co ‘
: T
E"Cj 45 F
%
N 40 F
35 L L L L
35 40 45 50 55 60
AS (Elderly), deg.
Young Elderly
[N =] [Fs — 14

Fig. 2-4 The AS of the joint angle in the elderly and young people
when wearing samples
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Angular velocity Angular velocity

(;150 0 of knee joint (x ;00) of ankle joint
F
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o o
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2 ’ 2‘70 2
265  Co | =5 f
W T 1 F 0
N <

6.0 L 1 4 1 1

6 6.5 7 7.5 4 5 6 7
AS(Elderly), deg./s (X100 AS(Elderly), deg./s X100
Angular velocity
(x 11010) of toe joint
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(]
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’q
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©
T

Co F
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3
T

6 7 8 9 10 11
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Fig. 2-5 The AS of angular velocity of the joint in the elderly and
young people when wearing samples
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Fig. 2-6 The relationships between the A4S of the angle of knee joint
in control and the other samples
(The black shows the elderly, the white shoes the young.)
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Fig. 2-7 The relationships between the AS of the angle of ankle joint

in control and the other samples

(The indicated colors are the same as before.)
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Fig. 2-8 The relationships between the JEMG in control and sample

FS

Ta:Tibialis anterior, Gmh:Gastrocnemius medial head,
Rf:Rectus femoris, Bf:Biceps femoris, Glh:Gastrocnemius
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Fig. 2-9 The relationships between the stride length in control and
sample FS
(The indicated colors are the same as before.)
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Fig. 2-10 The percentage of the stance phase and the swing phase in

control and sample FS

(The indicated colors are the same as before.)
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Table 3-1 Physical characteristics of subjects

Elderly

. . Percent of Foot Foot
Subject Age Height Weight BMI bodyfat length breadth

(year) (mm) (kg) (%) (mm) (mm)

61 1550 56.3 23.4 27.8 226 104
67 1565 54.5 22.3 27.5 234 99
68 1535 63.0 26.7 38.9 214 94
70 1445 40.9 19.6 27.4 212 87
70 1510 47.4 20.8 30.0 221 93
71 1660 60.0 21.8 27.77 246 106
74 1620 56.4 21.5 28.2 221 92
75 1440 51.8 25.0 37.7 221 91
75 1460 43.4 204 26.9 216 88
78 1500 56.3 25.0 33.2 229 99
84 1450 49.7 23.6 31.2 215 86

72.1 1521 52.7 22.7 30.6 224 94
6.1 73 6.8 2.2 4.3 10 6

Q ><|»~<~'H-.':rcm -0 o6 o

Young (n=10)

X 229 1556 49.4 204 26.5 225 89
0 2.0 47 6.2 1.9 3.7 7 4
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~Ankle joint
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Fig. 3-1 The position of the reflected light marker and joints of
interest to the study
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N (Normal socks) NT (N with Taping)

Fig. 3-2 Design manipulations of stumbling-resistant socks
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Table 3-2 Scores of the young and the elderly in walking ability tests

Measurement items Young Elderly
10m-obstacle walking (sec) 8.6+09 11.7%x 24
Standing on one leg (sec) 120%+0.0 61.3+42.5
plantar-dorsiflexion (sec) 7.1+0.7 9.8+ 3.6
LNG (open eyes) 36.8+15.9 51.3%13.7
LNG (closed eyes) 51.7+21.8 66.6+17.8

Maximum step forward (MSF) (cm) 125.8+10.0 97.8%+16.9

Maximum step side (MSS) (cm) 118.8+9.2  88.2+11.8

10m-Obstacle walking

planter-dorsiflexion
LNG (open eyes)

LNG (closed eyes)
MSF

MSS

6 -3 0 3 6 9 12
Relational deviation

Fig. 3-3 Relational deviation of scores from walking ability tests
normalized to the mean and standard deviation of the
cohort in their 20’s
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Table 3-3 Principal component analysis (PCA)

Principal Contribution Cumulative
component Eigenvalue ratio contribution ratio
No. (%) (%)
1 2.34 58.63 58.60
2 1.26 31.53 90.13
3 0.28 7.05 97.18
4 0.11 2.82 100.00
Principal component Main component No.
loading 1 2
MSF 0.943 0.099
Obstacle walking -0.849 0.331
Plantar-dorsiflexion -0.819 -0.517
LNG (open eyes) -0.253 0.935
3.0
2.0 —
&d
~ 1.0
)
e
E e Qg
SEY A
2.0
O
-3.0

-6.0 -4.0 -20 0.0 2.0 4.0 6.0
21 (total walking power)

Fig. 3-4 Principal component scores with letters representing
individual subjects
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Fig. 3-5 The relationship between the AS of the angular velocity of
the hip joint between bare foot controls and each sock

manipulation

O: high-AS8 group in bare feet (A4S (Co)), /A : low-AS group
in bare feet(4S (Co)), filled: subjects which have low scores
on the walking ability test
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Fig. 3-6 The relationship between the AS of the angular velocity of
the knee joint with bare feet control and each sock
manipulation.

O: high-AS8 group in bare feet (A4S (Co)), A:low-AS group
in bare feet(4S (Co)), filled: subjects which have low scores
on the walking ability test
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Fig. 3-8 The relationship between the 6 of the angular velocity of the
joint in the high-AS8 group and that of low-4S5 group
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