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Abstract This study aimed to assess the effect of short-interval intracortical inhibition (SICI)
before a jump off a platform (pre-set) on drop jump (DJ); the purpose was to investigate the
relationship between this activity and performance, and the different effects of SICI on agonist
and antagonist muscles during pre-set for jump athletes. Jump athletes (Jumper group, n=13)
and Other athletes (Other group, n=9) performed DJ from drop heights of 0.30, 0.45, and 0.60 m).
DJ performance was evaluated with DJ-index which was calculated from contact time and jump
height. SICI was calculated from motor evoked potentials (MEP) recorded using paired-pulse
transcranial magnetic stimulation for the medial gastrocnemius (MG) and tibialis anterior (TA)
muscles in 7 jump athletes. Significantly higher DJ performance was observed for the Jumper
group at all drop heights, and the Jumper group exhibited greater performance for the highest
drop height than the Other groups. Significant decreases in SICI for MG were observed for the
Jumper groups, and this decrease in inhibition was more prominent for the highest drop height
during pre-set. Furthermore, the correlation between SICI for MG and DJ-index was stronger
for increased drop heights, and a significantly positive correlation between these variables was
observed at a height of 0.60 m. However, the SICI during the pre-set for TA exhibited no sig-
nificant change under any of the conditions. The results of the present study suggest the impor-
tance of selective disinhibition of brain areas associated with the agonistic muscles during pre-
set for higher DJ performance.
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P LHREBICHTE T A B FRFE2Z2HTH- 72 (F
i 0 22042685, H& 176007 m, KH : 6427544
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WHEEET LN — FVEFB L O EREZET (Other
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Table 1. Best records of subjects from each group.

Jumper group Other group
Subjects Events Best records (m) Subjects Events Best records (sec.)

A Pole vault 5.00 N 5000m 16'20
B High jump 2.28 (¢} 5000m 15'46
C High jump 2.28 P 5000m 1522
D High jump 2.14 Q 1500m 3'59
E High jump 2.06 R 110m Hurdle 14"60
F Long jump 7.62 S 400m Hurdle 52"82
G Long jump 7.32 T 100m 10"78
H Long jump 7.22 u 100m 10"71
1 Long jump 7.17 \% 400m 49"17
J Long jump 7.10

K Long jump 6.94

L Triple jump 15.92

M Triple jump 14.85
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Ag-ClEM (Blue sensor, X v Vt#) % HWTEHD
WEIBERE R (DIBEMGHE & #&3) 2 Hhtsk L7z, EBRO
P, BRRESAIS AR 5 B
IHUE 2 R/NRICST A 72012, BHEHR (AF 2 Ea7 —,
HANGEMAR) (L) EELEmEOf -5 2%
WA Sz, B L HENES I, EREESG (AB-
601G, HASGEMR) 12X D HEEL, A/DZEHZE (Micro
1401, Cambridge Design Limited, CED4L#) %4 L T

(a)

-

Stimulation coil ——» A==

S

Drop height

<0.30 m

045 M ——»
+0.60 m

Mat switch

(b)

Fig. 1 Ilustration of the experiment procedure. (a) Control
condition. TMS was applied to the primary motor cortex of the
leg area using a double—cone coil. After the subject assumed
the standing posture on the platform, the coil was installed by
the examiner on the stimulation site on the skull, and Paired-
pulse TMS (TS and TS with ISI 3ms CS) were performed for
three rounds each, for a total of six rounds. Control condition
was not followed by the DJ. (b) Preset condition. Immediately
after stimulation (Like the stimulation of control condition)
was complete and the coil was removed from the skull by the
examiner, the subject was asked to jump down and perform
the DJ as soon as possible.

2T TR 4 kHz, @8 5-1000 HZ%2 T
=V Fnvar¥a—% (VersaPro, NECHL#L) (2L
AAT.

Paired-pulse TMSIZBIF 2 HliHIZOW T, 2HD
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MG OZEEE L L% $XToOREIE, wiho
LD B EVAREETIT bz, o B @A, B
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MEP %2k U & ¥ B3 IZREE LY. 2k, W (Fig 2,
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7= MEP O¥ElE E L7z, CSORFEGEE I RMT O 70% &
L7223 [ (Fig. 2, 5, 10) IZFE#RE LTV B MEP 0
1% Paired-pulse TMSIZ X » Ti#% S 72 MEP O #RIE
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72 MEP OFRIFAE T L 72 AR E CRHI L 72 & L7219
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SICITZELFIW /) #HEH L7
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L7002, FIEEALE O 0.1 F T O B O i G Eh =
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DJ/87 4+ —~< > A (DJ-index - #HEH - BkEES) O
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% 1 BRGEGH %17 > 72, MEP resr, MEP 3,0 D 5EER
JFTE (Control - DJ0.30 - DJ0.45 - DJ0.60), HERH o Mk
FHE D EL DD B 2 ERGHGIHT 24T > 72, SICIDFEER
JFH (Control - DJ0.30 - DJ045 - DJ0.60) B L OEEH D
WD R L Db 5 2 BHRGFGHT 21T - 72, ASICI
OFEEERE (DJ0.30 - DJ045 - DJ0.60) & B o bz
MR DD L 2EZRGEA 2 ATo 72, FEMEL
Bonferroni-Dunnik2 & 2 £ B %1772, ASICI &
DJ-index DHHBIBAIRIZ Y 7 v v REEEAHBIAR A W 72
EKEIZTRTOEBIZBNT5%RE L7,

FER2. BRERFERRICL @B CENBEOME
BRERET U KB

WERE  WEREIL EER1I2ZMN L 72 Jumper B0 ET

T4 THo7 (4FEHE:2285+302/%, B 1175010 m,

K5 1 6411429 kg).

EERHER  FERHEUL, EHR 1 LFERIC 3EEO AR E )
LOD] wATo7. FEERL LER 21X, P ORE T
F BRI HICAT o720 F 72, FEER2 O EM & i
B OWIE I 57 DRZE R W B 72D\ HIZAT o 72

BEBEB S SOBEAZE FEB1 LREERIZ, DJICBIT
HINT F—< Y ADTRIEIZIED]-index # 8 H L7z, T
DD S O EXE S OELIE, BEE8mmdD
Ag-ClEBEZ IV TERMOMGH B X OHIEEH (LI
TAR ERES) 72 5Ec#k L 72, Paired—pulse TMSIZ BT
LRI OWTIE, 2 HORARMEEL Y T va—
IANVEMER L, FEERAT L, EIRSIM I RCekE: (10-2045)
TIHED BTV 5 MG i LRI B & OV TA 5 3Bk
& L7-%. Paired-pulse TMSIZ BT 20158 1E, FEB1 &
[FRED J5 1% FH\VTMEP rpsr, MEP s 7 a0$% L, SICI
EW L F2 ERL EREMIC, $RTORETH
WEIZLL TVE0E ) il s A72012, HiliE
IED# 0.1 F R DM © Background EMG % &1 L 7-.

HETLIE K EERZME (Control - DJ0.30 - DJ0.45 -
DJ0.60) 7 HiFS N2, Py = EERETER L /2.
B, BRI 52BN 2T, §XC
OWEHBIIERAEOHR LTV, WInofEd FE
ENRBOOLNLNI L EMEREL. D]/ T+ —< VA

(DJ-index - #% bR - BREEm) O%EEME (DJO.30 -
DJ0.45-DJ0.60) 3 & U#EM (Jumper - Other) D ILEIZ,
MR DD D 2 ENGEHT TIT - 72. Background
EMG ®EE: B (Control - DJ0.30 - DJ0.45 - DJ0.60),

i (MG - TA) OIEE, #OELODH S 2 EW5H

AT % 4T 2 72. MEP 1881, MEP 50s D FEERF 1 (Control-
DJ0.30 - DJ0.45 - DJ0.60), ALY KL DD 5
2 BN G E AT % 47 - 72. SICIOEERFH (Control -
DJ0.30 - DJ0.45 - DJ0.60) B X O O Eid# ) &L
DdH b 2 BRI 21T - 72, HiEMEL, Bonferro-
ni-Dunni#E 2 & 2 L E L AT o /2. BREKEIZT T
DIEHIZBWT 5 %R & L7z,

#w R

EER1. TEHBLEWNRICL CHIBEFOEBERTL
7-EER

Fig 21384 2 HamAd Vo bu— V& FicBlr
5 MEP 1gst, MEP 5 B L OSICIOfERZ /R L72H DT
HoH. WTNOEEEEMICBVLWTLAEERIRDON
oz Fig 3I3R %z 5H & HWzDJ 21T 2Rl
0.1 Fmia 5 Bis £ T Background EMG Z/R L7230 D
Thb, WITNOREBEFEBLI Y bo— V&l #
HIZBWTHEEAITIRON Lo 7.

Fig 41383 5B 52 HWDIIZBIT /87 5 —< ~
ABEFERLTZbDTH L. £HE (030 m, 045 mB X
07060 m) ZB1F 5 DJ-index & Jumper #A52.92 +0.10,
306011, 318+0.12, Other #A%1.88+0.10, 1.95+0.11,
190+0.14 TH - 72. DJ-index TIIXHAMEHIZFED 5
oz h, ISR L CEREFED LN (F(1, 20)
=44301, P<001). ZEILBOME, WINoAEIIE
WT D Jumper HEASOther B & L THEIZE W &
RO ST, HEHERR TR & BT HEAEH
S (F(2,40)=4113, P<005), & EBEIITTRRDITE
oz (B F(1, 20)=50.271, P<001, B&: F(2, 40)
=3832, P<0.05). 7z, ZHELEBOMHR, wIhoh
FIZBWT D Jumper #ASOther B & Il L CHEIZH
<, Other#H#» DJ0.301E£DJ0.60 & Ik L THEIZE AN
ERRBOLNT. 612, BMESTRERE:AEICE
WEARD S (B F(1, 20)0=50271, &AE: F(2, 40)
=3832, Wb P<001). T/, LELEBEOER T
NOBEIZB VTS Jumper B:1E Other B & Lt L TF
125 <, Jumper #® DJ0.604DJ0.30 8 £ 1°DJ0.45 &
WL CTHEEICEH NI &0 57,

Fig. blidmm&EtBLay ba— V&Mt B8iT %
MEP 7est, MEP 3 # R L 72 D TH 5. JiETHAN
720, Tl y MEEO 6580 TMS T E 2 e
EBLZ24HWTHo7z. F0720, PERHIZE - T
MEPHRIGMEAZAL L TV 2 2 2 iR 2 L EAH - 7.
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MEP TEST
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(= RN e N iR =

SICI
100 -

80

40 -

20 r

030 m 0.45m 0.60 m

Conditioned MEP / Unconditioned MEP (%)

Fig. 2 Comparison of MEP rgst, MEP 34, induced by TMS,
and SICI in control conditions for each drop height each group.
MEP rgsr is MEP amplitude value generated only TMS with
TS.

MEP 3, 1s MEP amplitude value generated by paired—pulse
TMS with ISI 3ms CS. SICI is relative value obtained by di-
viding the MEP amplitude value generated in succession by
paired—pulse TMS (MEP 3¢ / MEP 1gst *100). Results did not
shown significant change in any of the drop heights.

6 5O TMSHII AR (1-338H) &2 (4-6%H)
EAZ5F T, MEP 1psr B & O'MEP 3, DHO 2 % B
(0.30 m, 045 m, 0.60 m) B X OH: (Jumper B, Other
) THRELZEZA WTFhOELEEZIIED S
N7 7o 72 (Jumper #, MEP rssr © P=0.532, P=0.310,
P=0.216, MEP 3, : P=0470, P=0.686, P=0.358; Other
#, MEP 1gst : P=0.747, P=0.617, P=0.456, MEP 3 :
P=0365 P=0547, P=0190). ¥7z, 7Lty MEFIC
—HORBD AN L L G2 5N T LW rETXTOR
ECHERLZEZ A, WTNOAREIZBWT HRl#EE
RV IR SN0 o7,

MEP rgsr i, WFNICBW T AEETRO LML

— 0.08 r I Jumper group
E [1 Other group
= 0.06

@]

=

< 004

=]

3

2

2 002

g

m

0

DJ0.30 DJ0.45 DJ0.60 Control

Fig. 3 Comparison of Background EMG in control conditions
and in preset conditions at each drop height on each group.
Results did not shown significant change in any of the condi-
tions.
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Fig. 4 Comparison of D] performance at each drop height.
DJ-index was calculated by dividing the jump height by the
ground contact time. ** Significant between group and inter-
group difference (P < 0.01).

Molz. LA L, MEP sy id, BERIZKHESER (F(3,60)
=8907, P<0.01), A@FEMFB L a >y bu— V&M
ERRDED SN (P<005). F72, FEIEOM R,
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Jumper # T2 DJ0.45 3 X " DJ0.60 2% Control & i L
THEBIZBWZ Lo 5.

Fig. 6l dBm&tB Loy bu— L&z Bid 5
SICIZ#/RL72bDTHSH. SICIIE, BAEFEHEBLY
Ty hu— V&, HRICKRELER (F(3, 60)=9.224,
P<001), BESMHB LT v MO — VAR ERREITR
B 57z (F(3,60)=3178 P<005). ¥ 72, ZE L DOHEE,
Jumper #£2% Other #f & [L#Z L TDJ060 THEIZEH W &
DRSO BTz, 512, Jumper #Tld DJ0.60 2% Control,
DJ0.30B L U'DJ045 & L THEIZHE C, DJ045A%
Control & HEL L THEIZEHWI ED5FED LN,

Fig. TR 2 EE5&MMICBITE 7L vy P &EED
SICIDZALFH (4SICI) 2R L7bDTH5S. ASICI
TREELMED X OISR ELEM (F(2, 40) =4.250,
P<005), HMICERFEIFRO SNz (F(1, 20)=18092,
P<001). 72, ZELBOMEE, wWIhoBEIZBw
T Jumper B#ED Other HEE I L THEIZH W &8
5N, E 52, Jumper HETIZDJ0.6023DJ0.30 B
L UDJ045 & B L THEIZHE W LD b L.

Fig. 81%, 745 HESM12B1F 5 D]-index & ASICI
OMOMHBRERLAZLDOTH L. TNHDMIZIE,
DJ0.30 (r=0.30, ns.) & DJ0.45 (r=041, ns.) CTlXAEEL
FHEBIFRIEFED e h o 7228, DJ0.60 TIEAEZRIED
R RELR AR B 7z (r=057, P<001).
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Fig. 5 Comparison of MEP rtgsr and MEP 3,,s under the con-
trol and preset conditions for each drop height. *, ** Significant
inter-group difference (P < 0.05 and P < 0.01, respectively).

FER 2. BERFEMNRICL CEBEHE EEREAHEON
E S EARET L 2o KBk

Fig. 9I3BE&tEB Loy bu— L& thicBiT 5
MG #i B £ O'TA f OHl#L0.1 #0145 BA%f £ T Back-
ground EMG %2R L72bDThHhbH. WTFhoBEEts
Ty b= VEHFIIBVWTHAERZIIRDONL
noz.

Fig. 103 BES&tEB Loy ha— VE&HEIcBIT 5
MEP 1gst, MEP 3 /R L7235 D TH A, MEP 1gsrid
WTNOEBFICBVWTHHEEEITZED SN o 72,
MEP s 3B ESMEB X O~ b O — VI FRh RS
»Y (F(3,60)=0.780, P<0.01), ZEHEDHEE, MG
HIZBWVTDJ0.6045DJ0.30 &£ W b FEITEWZ & A%E
OHNTz.

Fig. 113BE&MtBI oy ba—VE&EIcBIT A

W Jumper group *
[1 Other group

100
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DJ0.45 DJO0.60 Control

Conditioned MEP / Unconditioned MEP (%)

Fig. 6 Comparison of SICI in control and preset conditions
for each drop height. *, ** Significant between group and inter-
group difference (P < 0.05 and P < 0.01, respectively).
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Fig. 7 Comparison of ASICI values for DJ at each platform
height. ASICI is the value obtained by subtracting the SICI
for preset conditions with each drop height by the SICI for
control conditions.

* ** Significant between group and inter—-group difference (P
< 0.05 and P < 0.01, respectively).
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Fig. 8 Relationship between ASICI and DJ-index in preset
conditions at each platform height.
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SICI#/RL7bDTHS. AEFEMEBLTa Yy bu—
WS E tEICREAER (F(3, 36)=4.716, P<0.01),
BESGEBLINI Y PO — VE&BICERREIBZDO SN
72 (F(3, 60)=5.130, P<001). F7-, ZEIE DR,
DJ0.458 L U'DJ060 TIEMGHAITAM L ) A EILE
<, &5, MGHTIZDJ0.60 % Control 3 £ 18DJ0.30
I L AEFEIZEL, DJ045725Control & 1) AR
ZEMRRO BT,

%8B, Table 213825 65EHEHW/DIICBIT5¥H
RMT, TS, CSHMEZRLIZHDTHS.

z ¥

ERREDFZYMICDOVT LTI Tk, MEP %3
369 % 7280 O BB B 254 5% OBERE N 7 5 IGHE (5 %
MVCULE) IC&oTET 22 e IMEIN TS,
DJO7 L4ty FHIZBWTSICI OGS % #4012 5Fli 3
%729121E, TMSOREREZREL/za > bu—b
S 7Lty MEMAT, FIBETOMRE R ISHEDYS
W EHHIRSA L B F T TARIEETIE, 2 b a—
VEHREZBRBED T Ly MEHIZBT 2R O
Background EMG # 08¢ L, FEEEIEOZ Y ME2 MR L
7o F9, Iy hu— V&AL LTHEAT EE R IE
572012, MEP 1gst, MEP 3,68 £ USICI 23 & & H
THED LW E ) Iz oW THEE L7z (Fig. 2). Z0
R OWFROBEICBVTHLETOHEBICHEEDTE
DoNLhol2 DD, BKN030mE T bu—
WEMOBERHE Lz, RWT, 2y ba— V&t eE&E
BTO7 Lty bR E ORIEE O Background EMG
FHELEEZS, WTFNOLMBIZBWTLAEAEILHE
OoNZGro7 (Fig. 3). IN6DZ Ens, Kiffgk
DOEEREIX, DJIIZBITFLT Ly DO MEP rpsr,
MEP 35 & HIZSICIOFF A B S 2123 5 72901274 7%
bDOTHo72Z DM TE 5.

0.04 r
0.02
0

DJ0.45

DJ0.60 Control

Fig. 9 Comparison of Background EMG in control and in preset conditions on MG
muscle of agonist muscle and TA muscle of antagonist muscle for each drop height.
Results did not shown significant change in any of the conditions.
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Fig. 10 Comparison of MEP tgst and MEP 3,5 under the control and preset conditions on MG muscle of agonist
muscle and TA muscle of antagonist muscle for each drop height. MEP rgsr is MEP amplitude value generated
only TMS with TS. MEP 3,5 is MEP amplitude value generated by paired—-pulse TMS with ISI 3 ms CS.

* Significant between group and inter-group difference (P < 0.05).
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Fig. 11 Comparison of SICI under control and preset condi-
tion on MG muscle of agonist muscle and TA muscle of an-
tagonist muscle for each drop height.

* Significant between group and inter—-group difference (P <
0.05 and P < 0.01, respectively).

AWFZE TSRS 2 N BIBEIERS & L 724%, Jumper
HORIZIIBUIAE OWERE bAFFE L 72, YO
WOV, BITRY T, MEFLIENEFL

DIIZIESICTIZAH BEANBDO N e o722 EHIRS
NTWa, 72, AFROERRE O X ) WK T

DJIX, HEIKIJIZERERALN NI EDIRENT

WY INLOT L EEETL L,
DEBIVEVWEEZOND.

I & % SICT

HIBEFDODI/INT 4 —< > ZESICIEDBEFRICDONT

DI/37 4 —~ Y AIZEHBT AL, Jumper #: (3 Other
Hekm LT, WIFoEaEIZBW TS D]-index B &
OBREE S I A 0, BRI A =120 - 72 (Fig.
4). ¥ 512, DJ0.601xDJ0.30 D4 & ik L ¢, Jumper
HICBWTIIBES A EICHE <, OtherHIZB W T
BHEHPIEZICEWZ EPBO LN s 0iEE
(&, Jumper B Other L D b, £ TOHREEMETD]
N7 x == v AEE L, FRICMRERT R b E Vv DJ0.60

WKBWTHRLEWDI N7+ =< v AL b LERT
bOTHo7. £ TRIFZETIX, BEN/ZD]/8T 4 —
<~ A%A L TWA Jumper BELZ %0)‘%1%@@]’52 TN
HilmEE (DUF, R BN AR & i53) DIKEE% SICT %
T A EICX o THET L2, 2B, SICLIZEDE
%5138, RENIHIEEORESRT LTS Z L

T 5. SICLIX, JumperBEED AT, DJ04ASB LY
DJ0.60 D4etEpsa v b — VEfE & L TH B2
TTAZL, F65EETIEDI0.30 & ikl TDJ0.60
THEIKTFTT A2 250 bn7 (Fig 6). E5612
DJ0.60 ® 5= Tld Jumper & A5 Other B & Ll L CHE
WK T35 2L b0 6N (Fig 6). 2 bu— L5
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Table 2. Mean RMT, TSI, and CSI (=SE) for the each group.

Jumper group

Subjects RMT (%) TSI (%) CSI (%)
Mean 48.25 58.63 29.86
+SE 0.52 0.63 0.28
Other group
Subjects RMT (%) TSI (%) CSI (%)
Mean 48.36 58.66 29.36
+SE 0.74 0.90 0.51

RMT: Resting motor threthold
TSI: Test stimulation intensity
CSI: Conditioning stimulation intensity

2R BT TH B ASICLIZ, WFNOBEEIZE
WC b Jumper BECIZIEDME, Other FEIZBEDEE 2D,
MR B EEd 2 Sz (Fig 7). 72, Jumper B
13 DJ0.6025DJ0.30 8 £ U'DJ0.45 D5 L Ik L THE
CEWZ ERRO LN, oD Eh 6, Other
TRETOEEIZLE T LYy FEBIZBWT, a2 b
O — U4l & [\ U BN oG EiikEETh 2 2 &
WP LT, Jumper BETIZ T v MO — VEE L IZRR D,
FTRTORE CHRENIHIE DS L 0 BHHIREIC 22 -
TWALIENREZLNSL. E512, 060 m &) gk
BATFOR L EVEMICB W T ZOMEMIITEE IR, B
PIGPREEDS L DREE L CwWieZ e Ez bbb, £2 T
DJ-index & ASICI & @R D BIARIZ DWW THRET L 7255 5,
BRI B EE RIS > TREL Y, DJ060DER
THEZIFOHBEBEZRIRO 5L (Fig.8). ZhFET
VR L72RERIE, 7Lty DRIz TR - P ENH] %
ALY BHEIREEIC e o TV B 2 LA, BWDI /ST F —
RUAGFEET DO E L TSR E RIE T
25D ThHAD. FIZ, MEAMHIEVDJ0.60DHET
(X, ZOMEADSEEIC LI EEERTLILDTH 7.
Jumper # 13 Other B2 L€, BRBEIC BT 2 Uy
EZHEDO ML ==V ZTOHRTHRE {IT-oTBY, B
DJ/87 4 —< ¥ AHFAET & 5 SSCHEB O FITRES %
HIZOF T EEFTHL. AWIZEOMRIL, ZDSSC
BB OFRITREINE T O 1% /87 — 54 7% & O F ki
BERZTTIERL, Tty bHIZB W TR BN
[l % % B ENHARRE IS C & D RE DA EE R — BRI R - T
WHLIZLEERIBTLLDTHS.

Lty MBI BSICHETO#FEICDWT SICIO
R, fEEES R EATE= 2 — O v DO
RRTLDTHB I LB EHHICBT LY F T A
PEEAY ) B2 VLY F TADBY AT v 7B X OEH)
BELNVTOYF FATEUEPO 2R 5D THDH
EPHEINTVWES, INOOMR EEE T 07T A

EEFCIER S NG 2 & 2EET L, ARWZEDOD] O
TLty MBI L SICIOK T IX, EWHEAENR I
TLHOIEBHFNTEL TCWLIEHR ML 72 DT
HHIENEZONS. S5, FEMBHITKT LEN
BEMAD]IONR 7+ —< v A% ED LI EICIX, HiE
DB L TWAE I EDTRENT VS, ZOMiER
B, AEoBKE L QIGET 578, BELRESICR
Ll FAHARED S OEIFISE L TR T35 2 AR EN
T BOOILBI F 72 B oy Rk IC X B BRI 021k
REF LY Tk, meaE (075 m) TlkVAE
(03 m) LHBELT, HEHPMETL/S7 4 —< 2P
DIXTL2Z RS, DINT7 4+ —< v ZADKTIZHE
KA TAHEL TV I ERRINTNEY, 55
2, DJ#HWA b L= ko T T+—< U A
A L2, MRS EE > T2 LATRE
NTWBYY . ZOMIERST E EBHNTE LTV BH%
EDOBRIZOWTIE, DIBL UKy BV 7I2BIT A1
R AGEB R E DB R 2TV B Z L1012 iR
G4 % B9 2 5L N CORE T Th s Y, 2
DI AEENEH N & Al 71 7T AU S L
il £ CORM 2 Pl L TR oMz @)iciT) 2 &1
HEET A2 EAVRENT WA Luft et al'¥id, i
AT b L —= v 72k o THEMla R OHEA T 28k
S, BFNIR O % A L 72 /N — R SE B B ]
5 R0 B ENIT — /MM RN 2 TR 3 5 & & & BB © it
L Twah, &5, Daskalakis et alix, /Mi~o
TMSIZ X % 7V ¥ T O G EAL DS BURIE A % FE i
LCSICIZE T &4, floMRicL-TF vy o
AL OEEEDRE L R AT ESICIOK T HHEFETH 5
CEHRRLTWE, HEIZIT) 720D T 0T T LAHEE)
BFETHRAEEIN TS ZEEZZEETL, Mk DR
BTHEEBICL > THESNLIES 7077 41%, 7L
Yy NEETHEEM IS U TR P B oG8 &
BT EEL20D7 14— F7+7— FHl#E LT, B
R OMIRKGHI BT DR H D, CNHDT &p
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5, RIFZEDOFERETH S Jumper BEIZ BT B E WD /8
T =< YAIL DJICBUITLTLEy M, RENH
T OIS L ) BIIHHIREIC RS 2 812X -T, &
WRE AR L ORI E L, £ TH
5 MG RG] 2 3845 L 72 2 LA X 2 W RetEosHE
BTE5.

Lty REDOSICHCH T 5 EEE R OMEEIC
2WT —F, TNETITRLAET LY MHEOSICIO
KT CH 5 TAHTIIE L o7z (Fig 11).
IhsnZkiE, Sty Mo SICIORT A8 E @5
DMERIZEL TSI L EZRTLDTH L. HiE
SRR EN %, TR OMEREY ER A7) T
Tlt, ZOHEBNZE@HOSICIAE TS 52 L2
TV —== 2 7L o> TR L LB, £
BOSICIPME T L2Z EARENTWE? . 20k
ZSICIOIE T IX, REBO/-OOEE =2 —1 > % #
RAIEEAL S22 K& 2 58T 5 2 L ICE#
THIENEZLONTVEY, —F, EEHIEET 5
B, FEPUAD I L 2 i 7 S oRER IS 2 B 2 &
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WEHD SRR E RN 23T 5720121, T
oy M E R & SCE T A BN RIS AR L LR
REE 20, PR & 72 B TA K % 2B 5 IS
L RIHPIREBIC R S W EBBH N E o7z, T4
b, KO EIL DIOT Lty b DT @
EFEPURR IS BT B B B N HI A] i O B RE IR AE 2SS S
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KREEIZ B L WM EF > TV AZ EDHLNIZENR
720 Fiz, EEFHTH D MGH & ALY S IMEE AR
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