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Fibers by Use of PVC-resin Ca**-selective Microelectrodes
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Abstract

We measured the cytosolic Ca*" concentration ([Cal.) in frog sartorius muscle fibers by using PVC-resin Ca*-selective

microelectrodes and also examined the response of these microelectrodes in the calibrating solutions. The following results were

obtained: 1) The response time of these microelectrodes in the standard solutions in the range of 10° to 107 M concentration of

Ca” when the pH was adjusted to 7.40 was much faster than that in pH alkalinized standard solution by only ~ 0.08, 2) Under

the control condition, the membrane potential in the muscle fibers was ~ —70 mV; and [Ca]., ~ 100 nM. When the membrane

potential was decreased to ~ —60 mV, [Ca]. was increased to ~ 0.4 uM. These findings suggest that 1) the pH of the calibrating

solution for these electrodes should be adjusted before use, especially in the case of EGTA-containing solution, and 2) PVC-resin

2 . . . . . .
Ca“"-selective microelectrodes are useful for the measurement of [Ca]. in iz vivo experiments.

Keywords : sartorius muscle fiber, cytosolic Ca® concentration, Ca”- selective microelectrode

Introduction

It has been reported that calcium is a ubiquitous
intracellular second messenger in animals [1] and
plants [2], and some aspects of the evolution of
calcium- binding proteins and calcium signaling have
been the subjects of recent papers [3, 4].

With respect to the measurements of the cytosolic
Ca®* concentration ([Cal,), the use of fluorescent dyes
for a quantitatively accurate measurement of changes
in the [Ca], was recently reviewed by Baylor and
Hollingworth [5]. Furthermore, it was summarized
that in response to an extracellular stimulus the
concentration of cytosolic free Ca®* in the animal cells
increases from its resting level of around 100 nM to in
the region of 1 uM [4]. On the other hand, there are
only a few reports about the measurements of [Ca], in
in vivo experiments by using PVC-resin Ca**-selective
microelectrodes that can measure the [Ca]. of less than
100 nM [6-8].

Recently, Thomas and Bers succeeded in fabricating

double-barreled PVC-resin Ca**-selective microelec-

trodes and reported that these electrodes are more
useful than fura-2 for the measurement of Ca”* within
the range of 10° - 10 M in snail neurons [9, 10].

In the present study, we succeeded in easily making
PVC-resin Ca®"selective microelectrodes by slightly
modifying the fabrication method reported previously
[8] and obtained the data on [Ca]. in the range of 100

nM in frog sartorius muscle fibers in vivo.

Abbreviations. The following abbreviations are used
in this paper:
EGTA, ethylene glycol-bis-(2-aminoethyl) tetraacetic
acid; O-NPOE, O-nitrophenyl octylether;,
pCa, Jlog [Ca]; PVC, polyvinylchloride; THE, tetrahydrofuran

Method
Fabrication of single-barreled PVC-resin Ca” -selective
microelectrode

1) Treatment of glass capillaries and pulling micropipettes:

A borosilicate glass capillary with 1.0 mm o.d. (outside



diameter) and 0.6 mm i.d. (inside diameter) containing
a fine glass filament (0.1 mm o.d.) was washed with
distilled water after having been treated with chromic
acid. This acid treatment was followed by treatment
with 1 N NaOH for 1 min, after which the capillary
was further washed with distilled water repeatedly and
subsequently dried. The capillary was then pulled with
a vertical puller (PE-2, Narishige, Tokyo) to make the
outer diameter of the tip less than 1 pm.

2) Single pipettes were prepared for silanization as
follows: several single micropipettes were mounted on a
grooved metal plate placed in a Petri dish (Pyrex glass,
10 x 10 x 1.5 cm), with one end of the capillary (for
use as the reference electrode) closed by a fine flame
to protect against silanization, and were heated as a
pretreatment at 210° C for at least 30 min on a hot plate
(shallow box type, 30 x 40 x 2 cm, TP-45, Advantec
Toyo, Tokyo). With 10 pL of tri-n-butylchlorosilane
(#90796, Fluka, Buchs, Switzerland) in the Petri dish
covered with a stainless-steel lid, the micropipettes were
then heated for 30 min at 210 C with the temperature
constantly monitored for silanization.

3) Filling of the Ca**-sensor into the micropipette:
the PVC-containing Ca*"-selective ion-exchanger ETH-
1001 (PVC-resin), prepared with a slight modification as
previously described [8], was injected from the end of
the pipette by using a fine polyethylene tube, up to the
shoulder of the micropipette. In this study, we prepared
a PVC-Ca®"-sensor that was a mixture of 88% Ca®*-

selective neutral carrier and 12% PVC dissolved in THF
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Fig. 1a Electrical response of PVC-resin Ca®*-selective
microelectrodes in the calibrating solutions. Scale
bar in pCa 3 represents 30 sec. Each potential in
pCa, 7, pCa 3, and pCa 6 was -138 mV, +5.4 mV,

and -114 mV, respectively.
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2.5 times its weight.

After the pipette had been filled with the PVC-resin, the
tip of the micropipette was dipped into O-NPOE (#73732,
Fluka) for a few minutes. The micropipettes with PVC-
resin were then stored in a refrigerator for more than 1
month with their tips down. The internal solution for the
Ca”*-microelectrodes, introduced just before use, was
107 M Ca** solution containing 115 mM K.

Calibration of ion-selective microelectrodes

Ion-selective microelectrodes were calibrated before
and after experiments. When the calibration curve of
PVC-resin Ca**-selective microelectrodes (the chemical
potentials for the changes in Ca®" concentrations)
shifted or could not be obtained after experiments,
the obtained data were discarded, especially when
the slope constant (mV/ten-fold change in Ca**
concentration) was less than 20 mV for 10° M -
10" M. The microelectrode for the measurement
of membrane potential or [Ca], was connected to a
differential electrometer (FD-223, WPI, Sarasota, FL)
via a microelectrode holder (MEH 1SF, WPI, Sarasota,
FL), and the output was recorded by a MacLab 8s (AD
Instruments, New South Wales).

As shown in Fig.1a, the response time of PVC-resin
Ca-selective microelectrodes was very slow, especially
in 10° M Ca®* concentration at pH 7.48. Moreover,
this electrode showed a super-Nernst response (37
mV/pCa in the range of pCa from 3 to 7; Fig 1b). It
was already reported that there is no effect of pH on

these microelectrodes between the range of pH = 6.6

pCa

= 0,027+ 30137
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Fig. 1 b Regression line obtained from the values in the
Fig. 1a(y =0.027x + 3.1137, R? = 0.99268).
The slope constant represents the super-Nernst
response (37 mV/pCa) calculated by 1/0.027.



- 8.0 and that the slope constant is 29.1 mV/pCa [7].
Therefore, the above mentioned super-Nernst response
of this electrode was probably due to the lower value of
Ca®* concentration than that calculated from theoretical
binding coefficient of EGTA at pH 7.40 [8]. Therefore,
we adjusted the pH to 7.40 in a solution containing
EGTA and calibrated again, as shown in Figs. 2a and
2b. This microelectrode showed a slope constant of
29.2 mV/pCa which value was almost the same as
the Nernst potential and gave a very fast response
(full response time was about 500 msec) compared
with previously reported response times in the before
reports [11, 12]. In any case, calibration solutions
containing EGTA should be made before experiments
and the pH adjusted to 7.40.
Animal preparation

The techniques for micropuncture of sartorius
muscle fibers were the same as described previously
[13, 14]. The perfusion fluids for perfusion of the
surface of the sartorius muscle had the following
composition in mM: NaCl, 100; KCI, 3.5; NaHCO,, 15;
NaH,PO,,0.5,; CaCl, 1.8, glucose, 5.0.
Measurements of membrane potential and [Cal, in
sartorius muscle fibers

Membrane potential was measured by puncturing
the sartorius muscle fiber with a conventional
microelectrode filled with 0.5 M KCl solution. We used
an Ag/AgCl electrode dipped into 3M KCI solution
as an indifferent electrode that was connected to

the surface of the sartorius muscle fiber via an agar
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Fig. 2a Electrical response of PVC-resin Ca®*-selective
microelectrodes in calibrating solutions. Scale bar in
pCa 6 represents 3 sec and the time course is the
same in pCa 6, or pCa 3. Each potential in pCa, 7,
was +20 mV, -67 mV, and -98 mV. Note that the
electrical responses in this electrode are faster than
those in Fig 1a.

bridge containing 3M KCI. The [Ca]. was measured by
puncturing the sartorius muscle fiber with a PVC-resin
Ca”"-selective microelectrode.

The care and use of animals in this study were
approved by the Animal Care and Use Committee of
Osaka Medical College.

Results

Using a conventional microelectrode, we measured
the membrane potential in sartorius muscle fiber. A
typical recording is presented in Fig. 3. In this record,
the membrane potential was -75 mV and the values of 5
experiments were -69.8 = 3.3 mV (mean + S.D).

In the next step, we punctured a sartorius muscle
fiber by using PVC-resin Ca**-selective microelectrodes
with the results shown in Fig. 4. During the impalement
of sartorius muscle fiber in Fig.4, the potential
obtained by PVC-resin Ca**-selective microelectrodes
always contained the membrane potential. Therefore, to
calculate the chemical potential for Ca®" concentration
as was shown in Figs. 1 and 2, we should subtract this
membrane potential from the potential obtained by PVC-
resin Ca**-selective microelectrodes. As shown in Fig. 4,
the change in the potential of PVC-resin Ca**-selective
microelectrodes was 188 mV. Membrane potential
in this sartorius muscle fiber was -70 mV before and
after impalement with this PVC-resin Ca**-selective
microelectrode. Therefore, the chemical potential for
Ca” during the impalement of sartorius muscle fiber

with this PVC-resin Ca®*-selective microelectrode was

pCa

¥ = -0.0343x + 36966
R = 0.99974

potential / mV
Fig. 2b Regression line obtained from the values of the
Fig. 1a (y = 0.0343x + 3.6966, R> = 0.99974).
The slope constant is29.2 mV/pCa calculated by
1/0.0343.
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Fig. 3 Actual recording of membrane potential in sartorius
muscle fiber by use of a conventional electrode filled
with 0.5 M KCI. IN, impalement of a muscle fiber
with a conventional electrode; OUT, withdrawal of
the conventional electrode from the muscle fiber. The
membrane potential was -75 mV in this case.
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Fig. 5 Actual recording of membrane potential by a PVC-
resin Ca®*-selective microelectrode. The change
in potential was 166.9 mV, which corresponded
to 416 nM in [Ca], (see details in Results) . IN,
impalement of a muscle fiber with a PVC-resin Ca®*-
selective microelectrode; OUT, withdrawal of the
electrode from the muscle fiber.

118 mV, which value was the same as the change in the
potential in calibration solutions going from pCa 3 to
pCa 7. Thus, the [Ca], in this muscle fiber was 100 nM.

We tried one more study to measure the [Ca],, as
shown in Fig. 5. The change in the potential of PVC-
resin Ca**-selective microelectrodes was 166.9 mV, and
the membrane potential in this sartorius muscle fiber
was -60 mV before impalement with this PVC-resin
Ca”*-selective microelectrode. Then, the obtained value
of [Cal. in this sartorius muscle fiber was found to be
416 nM, which value was higher than that previously
reported [8]. This high value may have been due to

Fig. 4 Actual recording of membrane potential by a PVC-
resin Ca®*-selective microelectrode. The change in
potential was 188 mV, which corresponded to 100
nM in [Ca], (see details in Results). IN, impalement
of a muscle fiber with a conventional electrode; OUT,
withdrawal of the conventional electrode from the
muscle fiber.

the cell damage during the preparation of the sartorius

muscle or to the puncturing technique.

Discussion

Some aspects of the evolution of calcium binding
proteins and calcium signaling have been the subjects
of a recent review by Marchadier et al. [4]. However,
no new methods for the measurements of [Ca]. in vivo
have been developed during these last two decades.
Therefore, there is a need for the development of new
methods with respect to the measurements of [Ca],
that take into account the more recent advances in the
study of Ca** signaling.
Fabrication and response time of PVC-resin Ca” selective
microelectrodes

In this study, we prepared the PVC-resin with a little
modification, i.e., a mixture of 90% Ca*"-selective neutral
carrier with 12% PVC was dissolved in THF 2.5 times
its weight. This PVC-resin made it much easier for us to
fill the micropipette compared with the previous PVC-
resin reported by Kubota et al. [8]. As shown in Fig.
2, the slope constant of these PVC-resin Ca**selective
microelectrodes showed a value near the Nernst
potential (29.2 mv/pCa in this study) between pCa
3-7. Therefore, we concluded that a little modification
of the composition of the PVC-resin had no effect on the
Ca”" sensitivity of these microelectrodes. Furthermore,
these microelectrodes used this study showed a

response time of less than 500 msec with a constant



stability. This improved response time might have been
due to a use of the remodeled differential electrometer
(FD-223, WPI, Sarasota, FL) which can automatically
remove the capacitance in the electrical circuit of ion-
selective microelectrodes. As was shown in Fig. 1, the
Ca’*selective microelectrode showed a fast response to
a calibrating solution of pCa 7, but the next calibration
of this electrode in pCa 3 or 6 gave a slower response
time. In light of this phenomenon, we considered that
sufficient time was needed to remove the capacitance
of the electrical circuit of these microelectrodes having
high input impedance; i.e., more than 1 min was
required to adjust the potential in the electrometer
(remodeled FD 223) to 0 mV at the standby position.
After taking into account the above consideration, we
obtained a fast response with this electrode, as was
shown in Fig. 2. Therefore, we should take enough
time to remove the capacitance of the electrical circuit,
especially when the new model FD 223 is used in
experiments using ion-selective microelectrodes having
high impedance.
Animal experiments

An advantage of this Ca**-microelectrode is that we
could measure the [Ca], under the in vivo condition.
These microelectrodes can be used for the cells of
skeletal muscle, kidney proximal tubule, and liver. It
has been already reported that the [Ca],. in skeletal
muscle fiber or proximal tubule cells is less than 100
nM (30 - 50 nM) [6-8] . In a preliminary study, the
[Ca]. in bullfrog hepatocytes was found to be also less
than 100 nM (~ 80 nM), with a membrane potential
of ~ -40 mV (unpublished observation). Therefore,
the [Ca], can be measured under various experimental
conditions including i vive, for example under various
metabolic conditions, such as diabetes mellitus in rats.

A disadvantage of this method is that it is limited
to the large cells and non-excitable cells, because the
response time of these electrodes is not within a few
msec and these electrodes produce the cell damage
when puncturing small cells. In fact, as was shown in
Fig. 5, the cell damage might have been induced by the
puncturing the cells, because the [Ca]. was increased
with a decrease in membrane potential. Therefore,
the use of these microelectrodes may be limited to
healthy large cells. Further improved methods for the
measurement of [Ca]. should be developed in the near
future.
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Influences of new teachers’ experiences on getting skills before being employed

Ei Okamura

Abstract

This paper aims to declair how new teachers’ work places and their experiences before being employed influences their

recognition about their skills. “New” teachers’ experiences are various. Over half of them had experienced as part-time instructor

or as full-time instructor with a time limit. First, data shows that the length of their experiences as instructors influences how they

recognize their growth as a teacher. Second, “to have models in the work place” has comparatively big influences on elementary

school teachers, but not so much on teachers who have longer instructor experiences. Third, at the same time, “environment

to visit other classes freely” has comparatively big influences on junior high school teachers, but teachers who are in such an

environment recognize less growth.

Keywords : teacher training, new teachers, teacher growth

TC®IC

(1) EREEE

MBS O K BRI, & FEE S5 L1
L FRHRTOHE RS L CRHBORMEE . %A
DOWBGERBEOWLEI KD 5N T WD, EiloE o
FICBE LT, A (1996) 1Z=2DFF N, Thbb,
HEOBEIIMADOBEEIETLEINDEDDZET D [#
AR N E TV ], RO, FABI I BV T O % E
TEIIEGEES L, H3MET 20072835 [FRH
BUEEET IV 23R L, R OBMIEHTEH» S %E
Ao TV B ERRTWD (S 1996). LA L.
WESDERBSERED L ) % b DT, HTEMOTE
NIRRTV B Db vw) 2 Lk, K725
LA ENTW R, T2, —F I [HFHm]
TERIERT ] & voTh, BV T - 72%

Bi&FNh, ZORBMEIT—HETIER V.
Z 2 CRm T, SO TR IZ AR E D

L) REHEToTVEONEME L. S 5I2HE
FEOBHCO @R OZA & BB & OBIRANH
MiFEER DAL WIS L TR DD EIET 4,
(2) AEBE

KT, RRBEERF [H#F vV 7 - =K
Wrzes] (R BFERE) 2720124510 H IS FEH L 72,
KEF T AR NP 14, 34FEHOE
BEENRET L, MTEHEBONEERICET 2 E
M EDO T T — % V5, EHIIZOMEED
—BELTEICZOT 7 — NAEOGH & FhE L
7oo MIBBEDANEROHREIIERF-1DLEB) TH
%o

RF-1 HAENSRE WEE - SEBHE) OALH - GRMEUNEER - B (FRFE - 45)
|| 198 (IHEE) | keS|
B REEAED 526%(1101E) 248%(708%)
s G S SR i S WAL ki SN IR . S
EECAED 57.1%(B24%) 42 5% (480%2) 63.4% (4465) 26 6% (258%)
£ S o= SN . SN . SN = SN - - S c. SR . SO
Bl AR 30 4% (246:-8) |60 6% (3788) |54 2% (254-8) |45 8% (215:8) |44 4% (198:8) |55 6% (2488) |51 0% (1348) |48 1% (12458)




1. BMEHBICEZEIZOBEHRR

(1) EZEDOBHEICOVWT

ZCTCIE. ERMEIE IS LB o BES I D
W, WORT=FERT, 7. FEICOVWTK
1-1 % A CThv, UIFHRHABFEEN (14FH & 34
H) CHEBEDONBERHE ST 7T TRLTWS, 75
THhHERE W EB30F U EoHE L —ES
WA EDDbDPL, O EITEAER O ER
o NREBR (ERC BT B EMILAL) & L OB —
EHNALIEEEHRLTWD, [M1-2, 1-31FFnz
WO A, HAANRBROFELR L2 T
TTH Do INFFETE0.0 %, FHEALTE0.2 % DT
W BT D S 1) . AT N AR L AR
ETEBHEISENY DL (M1-2), 72, IMFRT
27.9 %. WERET26.0 % DL B 124 & N
Hd ) . NFERE & R & TR SRR ZE V1
v (1-3),

WITRT O, MEZOBLILTH S, FRAMWEIC L
DPEBIDEIEIEND DL Eba b (X1-4)s /N
LTI OMT I EA358.5 % & MIEEDHK 6
HEZLHEDTW5E, ZoOMWROE L, #ERFIRIUS
BEOENMILHEbN TS, M1-5, 1-61FY x
2 =R ORISR 2 PR LR LD T
Hbo T3 BUDENEZLTHL &, /NFELTIL,
PBYEDA1.2 %P HEH A TRAFLZIELTB) ., &
P 31.2 %5 4 AEFIFSLKFDOFEENFI. 9.0%
DB RFCTRIFZ IR L T 5 2 EDSRETIICA =
LRELOENTH L, Tz, PERTIEIBEED24.5%
A 4 AFERIERL KA O BE IR TRAFZ IS L TH
Dy D77 % EHEL. BETIICHEREICKE 2 fH
EBoTnd, —h, FREIZLZENICHE ) DT
&L HER TR BHEDS8.0 %, WEDS7.8 %A 4
FEFIFKF OB ER DI OFE TR IS LT
WDLDM, INFEREDRELENE VR D,

Gl s
N=727

PER

N=1008

39.8

50

P

N=714

AFEHE
N=1063

55mill £
50EELL F55RER
45551, _E 5055 i
405ELL FasERAR
35k E40FRR
305%LA E35Em AR
25551, _E305RAR
25/ A il !
0 100 200 300 400 500 600 700 800 900
! REO| KM | KA | KB | RE | AR
m1EH 475 373 127 53 27 9 9 1
IEE 47 428 121 49 31 10 10 3
H1-1 EEEOFHER (N) (1FH. 3FHH)
ECTIERBY  w SETRERL mHEABESY = ABREL

74.0

B1-2

BEEEROBFE (%)

X1-3

HEARBROFE (%)



EFH
N=727

DT
N=1070

mEH wih

46.6

585

X1-4

E&EE DR (%)

QRN P A

9.0%

41.2%

AFHIEL I8 B ERES

AFHELIE B

AEFIER B RN

AFHE B

TERTE spER B

EcEine

BE

AFHE TR RS

AEHE TSR ER

AEHELTERERS A

AEFETERRR

F1-5 MRREFIGHEE (%) (NFER)

(2) ABRTOZERO —RARBREEET—
DbEoF—% % F 2 T, WIS, FUEHIEE X AR
MOMfGE LT, EOX) RIGEHEBIh->TE&TW
LOWP, F=FxAhTWEZW, BHfE, ra—0uk
RE#RL. DT R Y. KERHSEEF AR, &
Bl ETFamuwgBEeEh»S koo Ttnid, 20
9 2. HBEHAC DO RKEBBR IR, 2B OERRE D
KELEHOBHZ2AZTWELEEELD, 2DXI 7R
L BEOBBEREICBWTY., Z0FTDEDE
ARD LN T WD, 728 21E, FHI8HET HIzHyk
BEHEZRETHY Lo N [5HROBEEY -
FIEOLED 2w T (BH) ] Tk, [#Eok=
RHEFROFREZHEZ . & X OEOWH A S B 725
BART A ENEEL > TVDLID L) Y
&, BRHEBEREICB U 2BEOEOMMRIIINZ T, 2#
BB IZBWTh, BEOYEMEICHIET 5
WTHTENREI DY HFHMORERH LT
TITHZ TV B HER & Huli2, AT, P ICH0®
EGEAY— L, B L CRETE 2H8HENS
BETETROON TV EDSTHEEND,

F1-6 MRREFFIGHEE (%) (PFEER)

Db &9 %RBUROH T, BRI EZ H T 545 K%
Wi, BEELOFA LR GEREHEEE L7200
BZERFOHENLRI AP IN TV D, 7282
E. P22 ICMERE & LTk Sz [0 E R
W | TlE, A L BB EOM, ERHTO
T A= K — 7 RHFIITEE. FREN TR ES
L7 B LTV 5, FRES, ZEDIMCH. K
FIIHERESCHIBOFREEHE L, FRTOKRT
YT A TIEER Y AR — MEBOREEZFEICG 2,
IZIEZ20 L) RiEE 2 BALT 2 RELH D & B,
HFERFETIE, EBERFRANOF DI A, BERE
BREEPOCOMBEFEMLIZD . FELEOKEZH
CHEDOLRZ LT 5,

—HT, EHELRES - HEL V7 - b HMEOHKE
HHGEEZBHFE L, ke 270 s 02 HlEL. #8
BLLEOEOMEEYR—- P LTS, 72E 2, K
BBy — I TRREEL I F—] 2 H#E L.
HRRT A ANy v arPFTRL, FREYTDE
WFEHL 707 T LIHARAL, BEEEEOFERD
EEOLILEEHRSTWA, T, BEBREEOSE



TIIHERHRBRTO 1 WEEFEREOZF L b o
TWwh,

Tld, EBICHE IR o200y b, TEHICH
LRI VT4 TS, AR MEEBSOREE B X
DHEZB R EROUBERHEEOZHEREITED
BEVWLDOTHA ) Do R1-TIXFETORT V51
TIEE . VAR — NGB ORERO A % FAFER R
L7277 Thb, PERMEHZHEDEL.4 %, /I
FRAMEBE D T73.6 %05 ABKETIZF M TORT »
TA TR R— MEBSEOREREE LD Lbh b,
P L OWTIIZE DS, BB h HHICHEEE L.
RS, FRCELBELMNE I HRET LB, 202
DS ABBEO) T T v ay 2 FRKL. Mgk
BTG ~OBITEMEL T Db &2 b D,

FEkIC. ROK1-81k. HELZBESFEHROKEBRE
JS R O 2 AR BR DA M 2 RN R L 72 O TH
Do WMEBERMEMHED 9.5 %, /INFERE#HE
D18.3 B EERHE Y T LIRHEE O &
DOWDbo FRTDORT VT 4 THRERRLY R — MR
WHHLEEDOEEGLILND L, FOHEEGITHRLTEL
X7, LA LEHERBESOHUBEBGERZ A
WEABICRY 2L ExE 2D E (100%~200%
RE), L TA R VWERSARWVWAROHELEE S
W, FOBROBRHERBICEHE L TWDLES A b,

CITEALZVOIE, HLTH2HERMIZL - TF
ELIZEDbLRT T a TR R — NEBR, E 72
HEERBEOZHOE S ITZE DD D . INERHGH
ZHIETFEDIT) L ) EBIIEE 21T> TV 5
IHNCARZBIETHD, TNEDOREMINFEDI
DA FAEOTFAEICL 2D L IZE VTN,
B 1-5,1-6 TAHAL I, SREFIZL - T, HUSHERIIC
BV DY, FTET 5 REFIFRRE (KE) off) X
PR E, ZOMDERGEZ SNLNETH 5

ZZC, T B R 2 IS LR L T80
BB RT 7 4 THREER, R — MEEBR, BE K

T RO H IOV TR 2 0 A5
BIlholtbklh, UTITRT X1, HFEIUSHE
DFENIZE DL OPDENH A S 172,

T ORI 74 TRER, AR — MEBRICE L <.
INEERCE N [ 4 4R O FANT RS N\ O B 32 1545
(BE ) | TREFE B L 720N # R 3o A
EVRT VT4 7ERREBL (1 %/KETHEE), [
fEHIRSF] R MERF 0% BERSF | TRFY I
BLMEISEEIIMMOBE LV KT V74 TEHEERE
BRL T (FRZEN5 Bk, 1 %KETHE)
ZEDHOE IR o —H T HEREKED ) B4
FA DR RFAENDOH BB LN DT THREFE
B L 2SR I3 BE L VRS 71 7%
EERL T 5 (1 %KRETHERE) TEPHLNIIR -
7o WEHIRFERLHRFEOL AL, FA IR 2
BV LNV EDVFORRNE L TELLND, FAILK
B LT, R KRZOREMA 2 FEANOE X 201
RIEROIRMA L DITEN B L 5272 Z 25 2
EDRTELES D,

DXL, BEBRNEEZHERBROGEIIOVWT T
AHEFEFERLI2E A, NEBREED) B, [44F
HIDOFAZRFENDOBEFER ST (BEFEH) | THREF
2 WU L 72AME I E R I o BB X1 B 2 R
PR LREE LD (1 BKETHE). [44EH D
E VKRR N OB E TR (BEFH) 12 TEHK
FOFHBEKFF | TR E IS L 220 R 134
DHE L) BEBERHEEZZHEL TV (FEh
1 %7K, 5 %K) Z AL IR 572, K
AL T, AR WS ERZOERE L
THZHNDH, R K L EKEFEDE RS
HELWEZATHDL, EVIHIDL, FALKFEOHEE
BT ER DR T 7 1 TR, AR — MEE &
FIRRIC, SAEICRBI 212725 E0 T 2B I o> TWw
LELE AL L, BN RFEOHEBBEFILTIE, BE
FERHEE A T T L0, REOHEEBEICBWV

51.4%

73.6%

0% 20%% A% 60% B0% 100%

n7jlL =Y

9.5%

wiL =5y

HM1-7 KZ>74 7. $KR— MEBFEOSHRRER

(hEKIN=725 /7 N=1064)

H1-8 REEREESHEROAE
(REHKIN=726 /\EHEN=1064)



THoIcEOE 2 &8, £k %239 ) i
*BIhoTWBLLMRTELNETH b,
(3) ABRTDERR —HRARBRERE—

WIZ, RHRABRERKR, AETH4HEToM, &
EDL D REHOL WV EDDIZ, LD L) AN
B EBI R o TWDLONIIOWTERY LIFs, &
ZTOMANB R EROEH & LT, [KFEOFHER
IF—OZ#EI[LEBBOFEWEL RS V71 7,
FR— MEOZI] [ R ALFREE T A A%
HrIF— (Frre) ezl RELETIHOF Y
Irr—varysml TREXIF—~ozhn] &,
A v 7 =%y NTOHFRIE] MTd Liaho7z] [Z
O] DR PSRN TH S o7z BEHEET), [k
BRHF SRR E T A MBI F— (TL LK) ]
L. KRB LY ¥ —0EiL T b, BET R
MNEEBEDTDDEIF—THb, SNITETH 5
B BHEES L) R ICBBRAEE T ROOND L) T
077 A0 ENTEY ., A& OCINETHE % B
T E BT, BIIIDSRD SN HEBSOERIC
ENFEHBEINT D,

INSOMESEE SN OMTBENRB I % - T
WHDESH ) e K1-9, 1-1013ARFEIZ, KIH
HEEIRLEABEZR LIS T 7ThHb, EH5 D,
[RHHBEDOF] R, A7 —Fv M EBIRLD
DDA TE NV, TNV OEHZATHDL L,
L LTI I TH/NAREBOMEZDIZ) LD
FEARIICRE A ) A E B o TV A HEIA D
5o
(4) /M4

Db B L ABRHT DA IZ OV T, SRR R
BB 2 o0 L C & 720 B w Tk, HIB
HARORKEBERICE D2, KEFRAPHE > TV
B, [T LSDONDIMEMEEB O %2203, A
FER A NREBR 2 BUE AR A 7230 DL Lo #H B b
—EBHINTWDLZEDbh ol £ DHBIRIC

BT, PHERTHME TIIRERE L 72E2 ) 0% EE
MELTCERINTWDLEEDNDLD, 2D LX) %0
EMHE DS EZ 2728 X120 X )RR 0T
HWHE % Elid 57201213, SRR EY W5 &
IBWMEE TRLTW ZENRLELSZ 5259,
T2 FOLMEE. ARBIOBEIZL 20721
Tld v ABKRTORERD S 13, BB % DRTIZFR
TORT T 4 TIHER R — MEE), Kk E =K
OZHE, FFICHMAETRICALNS L) R#Efiz L
TWRUEHE S —ERE TN TV 2 LA 0
W2 oize T2, KRG, FRTORT V7 4 TIHEHR
PR — MEENIRFOHEERHRAE T, L) —EdE
ENOOBH Y FEBEFISEEICL > Th, ZOH
DHAIZRRBENALNDL ZEBHL IR 572,
HEMAEFATREB T KRS T T > 5 — il
B (FR) | OBGEIAHERE STV 525, 4. & 512
HEERZOFRTOEHESIHEESN, TOLH) %
B A L OB B oINS 5 Z L TFHES
%o EHIT. DL B AMBIOREERIIRFIZL - T
HEESNTWALLZIT TR, FHERERLHEAE
B & B L. 15 T & IR ESRARER 1 kREeko
Bz o720 AREBEICH LTI F—%HWwzD
ToLhE, LVEOBNAMERIIEDTNDL, 20D
I, BEEAERTAIRF LHUBLERATLIHESR
HED, WINOHEELEOLHLRREEELY I R— b
T AHHMTEHNTWLDIEHLNATHY ., 20 LH %
iz LTV WENBE Lz >oH b, 20 L5
B O T, BHEFRHAZROTHEIZOWTY
HELZ LTI R s 2wERISkTwS &
DEZDES) e ZORBETIERABOWHEIZOWT
FEM L TWARWOT, ZOFEEIZOVTIZHS 2
FENTWZw, LaL, AZROTHMES ED &9 12
BIRE R OFAEDOTHEBOZLRHH T 2 BERERD
WA EEE L TELL TV D DH, FEEHE
LT DD, FEHL T BEYRH L5,

L [l ss
* or-2ot N 5o
Eftzr— [ 0
GLGEUEVESIE 0 R

#Er7e 7 | 7

teor 7% | s

g e
wEzy— [ 2

0 100 200 2000 400 500 600 JOO

HL R s
*=. o=z r [
Eftzz7— | 25
merHruryF—a | s

#EF7e 7 | 0

teor7E |

seyac: I o
we-zy— [ 2

0 100 200 300 400 500

X1-9 A1%EOERYMEH (N)
(/NER N=1071)

X1-10 S1&EOERY)#EHA (A)
(hZKN=727)



2. BIZIRIE & HEFEH

1ETERE U [FERHE] THoTH, ARATO
RIS EFSETHLZ 2O LT ZOREER
DR TH, T TICHEME U CHBBY Tl 72588
X, ZOBRONEZFHOZIZ I EL 5 2 Twv
LD, LV I EERRETIEIHL NI L2V,

(1) BSIRBEEHE
SEORATIE, F2-112R L7 163EH OB
BICHETA2EME 4 HETRRATWS, B, FNE
NOHAMIERRPEVWD T, 5% OG5 THW BE.
AFEIMD FIIR L 725 % v 5,

x2-1 BEREICEHT2ERIRER

OMEBEISFERICITHON S, EELARBE)

QOBREIIOVWTRBERHE - HRHFTE., Bz L
HIEh 2, (AEERESCY)

CRENRENFSVOTHRON D, (hOREEE
HICRZ)

ORANDFES - IERICSMTEZ3FREARF H
3, (BRASOMESICSINTEE L FER)

OBISTIE. HAOBERYHPBROHShTWVS, (B
E ) DAEER)

OBIETIE. BADEREZRMIEZENTE
3, (BROKER)

OHEBEL2 AP BRHL THEREREZITOFREAR,F H
3, (BETE5FHR)

®BIFZICIE. BEEPHETIHELFEEIH 2,
(BBRE & SEREDHES)

OIZTIE. SRATHNICHELPATSHY., &RIC
MA-oTW3, (REANABJRILOSH)

OHBEDETFEHDEIF LLEZHEIN TS,
(FEfE & F EBHDEE)

WER L. BB T—EDHRENEE L, FHEL T3,
(BEZEANDOEER)

BRI, dEDERND—EFEERTE B, (F
BRO—E EWVHER)

BEIFICIE. BRCESTETIELBADI VS,
(EFIVEBBAN)

EEZICIE, MEPHEREL-DPURITIEDH TN
ZEEEI VD, HHKEZT LD DEER)

GEIFICIE. BAZHUEZ2EFEROMHRE AV
3, HEXLAZZEER)

OIS ICIE. E-ofEFICHARTE BARERBED
W3, (MRTZ2EEHHS)

F7o. AFETIIHBE LToHCO E [#EHE
B (AT (B LEROUE (LT, [4%)) ]
[ & D) & 8D < D~ 2 (LLT . [Tif])
O 4HHEPSEEEETH S EER LT, RIS, EM
MTEINLOHHZ N OHPDOEMEBIZL>T4
fRE(L. Bi2fFnwTniz, 2. L LEICRHW W, 3.
HEHVHIZIOVTW P07 4. BT W aho
72) THAAA, A LB E T o W TERAL
L7ze &2, HHMEHOGLY 4z hEnT
GEFLRERZIER L, 2ofEEr 70— Ny s
O aRETRL (52-2)0 BBURQART 2 EHME

®2-2 [MEDOHEI NDBECHHICET 3 RENEREN

(T;Eﬁémfff‘%g:é%:%dw
RED AR Tera—yNyrDaq)
PR By Bl
[#AHEE | RE 0.956 0.930
X7 it APN S 0.967 0.955
[B5LFEEOUE] 0.940 0.930
[Tl & DB & 54D < ) ~DOZ ] RE 0.940 0.917

#2-3 BERUICH T 3HHRRFHFIDOBSDOHEFRH
DFED LT (NFR)

x2-4 BERUCH T 3HHRRFHFIOBSOHERR

DFIEDLLE (PFK)

158 38 145 H 3FH
EEHE  EERE EHE IRERE B FHE  EERE EHE EERE B
#iligis 33.83 6.06 3997 6.04 -547 #e iltsia 33 .45 554 37 .41 550 —771 sk
FiEIEE 5598 520 58.35 1045 -386 #k EEiEE 52 73 1068 58 .81 1062 -720 ¢k
HE 42 60 712 44.40 762 -380 HEE 42 53 7386 4521 TH6  -433 sk
e 3140 552 33.00 6.22 -439 #kk 3 3032 525 3272 B21 -488 %

#* pl 01 FFkgd DO

# 01 F+pl 001




PRONTZZOT, KpMTIEINSZREE LTH
HZlkElL7,

DEDX) THmEx a2 EAZ LT, Bl EICBITA
HUDOEEFIZOWTEREMBIC 1 4B, 34EHD

BEOFE %, ML LY v TV o g x> FEit L I
WLk RE2-3, 2-4TH D (B, Brrsn
38, BTV Tnwa Ll nw) BETHS), 1EHE
SEHIRWORIEETIEH LD, 1EHNS 3IEH
OB TET LI ENTE DL, MEDRER, £ToH
I BWT, 0.1 BKIETEHEEREWD AL/,
(2) EBRTFEBRORSICLDE

KAEIZBWT, [FEM] v SEHEEHRAE1
FHLLCE3IFHOMRMNEZIRL WD, Ll
Mo, FHUTHER]THoTH, EBIZFRTEHE
L7222 EV)DIF, EIZFETETH
bo BHBERTEBENTVLIIEEHMES S . W1
FHOHRTE L CORBEMABEZMEL B 2o
TWBETAHIIDHRVDTIZRWES D o FERIZIX
TR OM T, [ FEACTERBHAEEFEL I )2
L2 LCBY., WEAEETZIREZEIL L &,
D F/ME L] TH L, FIcid, BBEDET

FRHITE AT SN LH#EME T D, LT, FETR
FHDH L, R T AT 2B 3N AR T
L hER TR 6 B IS RO (FR2-5). F 7.
ZOMML K r Ao 30U LEEFTSESETH S,
B, AR OMM & 2 L 725K 2-6 13/ LT

EB N FERTIE MboEEEL BHICRS] &
WHBDZ 5722 EIETTICHS I LTS (i
2016) L. ZIUIRFEZEFELIENY OHA
SERA M O FEIMARER 2 FE A 7238 L T, %ﬁ@b

ﬁt% L DD TRV, &) A TR
A AR TCIIGEE L 72\,

(3) NERDEFH[ETIVEL DA

DR, K 2-1 2R3 o, ko s (7
LIT~1FIT2~3F][3F~) [ETNVELRDL AN
PRI D 2 & Ty ENZTDERBSM O %
W L7275 7Thbo

BN L% 3 EETALE, Oz LIl
EAEDT T TIZBWT, BEHIZET VDSV LEBD
E9 25, WHERWEEBE®DIZ) LY L hEREIEMTTwy
L5, @QF DML, RIS EL 21U 513 &,
INEL (BB TR %5 —)T, OWFHIZET IV
PN W B O EFRROMNIL, RO Rs &
BHTYVERI L SEF) e n) 2L, S ZTiEH
L720Diz@IZonTTdh b Hf). SRR
DEMDHRTHNT % L. ERIFREBROFIEIC L > Tha
FHOMICEND T ED b, [ & v )
WA BT EDENENH, NER#EOMODE
WIZHEZRIZLTWAY, b LIE, #hli s MHED
B HADOZEFL (GRFFPUSHEB R 2 &) eBis K
ZLTWBEDIEAH) EEZEZ TV, LLEDS,
2- 107 7HRT LI, BEBaELLS LTV D

—HRHTIZ

RIS HA LM% 308 LzEe, SPM, EER IS o 2RO [RE] o5 R %
#ER LTV b, Pl Eps, 72k 213, 1 U/ANER ey
£2-1TRLAEED) &, NEBHROMPICR HECHHEZEBET 2L Th, SHOREEED 1
LEEE G R A WBEBEE R, NERTIR[EFY  OThE, BMBIC[EFVERDL Al RAIRT 2 &
£2-5 HBERROBEDIE
SEEMITERARY | SEEMAEESIL E#
N 0% 50% 1063
o 60.20% 35 80% 727
#2-6 METRRHEIHE
AN o FHE
F# E# | BESW T E# | Blasiw
~15 206 398 ~1F 132 308
2~ 3 HE 177 344 2~3HF 170 397
4 I~ 133 758 4F~ 128 25 4
=1-1) E15 1000 &5t 428 1000
(Ft9{@Es11 EEREI D (FHEI06 BHEREZ614)



LR U GRERERB/ M ER1ER)

12
10
E oo
g
2
O ~1% o~GiE At~
EF )R 11.1183 9.6813 8.5897 5.8254
ETILE 10.2353 7.7368 8.6471 4.65

BEMBU (HERERA/ M ERB3ER)

18
16
14 4
12 4
10 1
8 -
6
4
2 4
0 -

2~35F 4~
12.9677 8.18155
11.28818 6.55526

il ~1F
15.4894 13.8209
5.15445 5.690%

= EF )G
=ETIE

MU GEREERMN/NER1FEH )

18
16
14 A
12
10

8
6 4
e
5
o
il ~1E 2B 4EE~
B EFILH 15.9569 13.4737 10.1867 74516
BEFIE 13.4865 6.4286 7.2632 57619

4 U (BEERAN/DERIER )

25

g 20
.: 15
% 10 +
H 57
N ~1E EGE P
B EF)E 21.6898 17.9552 16.5167 11.7506
EET) I/ﬂ 15.5769 10.089 17.28939 9.85562

HREV GEHERHN/NEBE1F8 )

12
10
|‘ 6
H 4
3 -
O L ~1E BT 4~
BEFILEF 10.391 8.4421 7.4333 51774
BT 7391 6.2609 5.9474 47619

HAREU GHMEBRN/MFER3FH )

14

12
% 10
E 3 A
6 1
k 1 -
? 2
o -

il ~15F 2~3E 4~

=EF)LH 12,9893 12,0746 114516 8.47327

BETIE 9.08 833394 6.8152 6.76141

BEHU (EEHERNDMER1EE )

RO F
[ R P

iR U GEE BRI/ FER3EH )

3

12

BB IHE
o Mo oo e

3L ~15F 2~3E AF~ 3l ~1F 2~3E 4E~

= ETILH 83702 7.4681 525 3.619 BET LA 10.7211 9.2985 8.0328 6.21922

= ETIE 6.3939 3.2727 3.7 3.6364 =ET IV 7.64 7.11379 8.01601 4.93771
H2-1 EEEERA [ETIVELBAP VR PHEBROBIICEZ ZTE

. BRI EWEEIC & o TE, BBRRERD 7 v,
L LCIBEWEBBIZHZ 5138 RELwEYH -2 5
DIFTIERWV, EWVWH T ENRTELESH, SlEH
LPISTE R o l2hs —EREAAAET 5 AR
FWOIEZHEIC, LD RO LFGERE L RATD
B DN Filz v xt$ 2 A A SRERT D4
BRHHEL)
(4) hEROEHE [OBEE HHICRE]

ST, S ETMFREHOFEIZOWTATE

B2 I PERBEEICHAZE L TARIZV,
HEPRE L AN D b © E B RELECO—DIE, #F
HER DB L OENTH S )0 MFERTIZIZITLIH
i, B CREZMEFICEEEZ B2 )55, HAR TR
7T ARFER T2V T, HBOFEHROERS 2 M
FIEEEL B2 ) o MFARICE o TR, #HY T 28
EN R VESEHRIZ, BFEZRCTITHRICEEZ R
FITELRBEOFARODDHEH )0 FLFEMRTY,
HODER TV BEENOMT L EEBEIHZ TV



FEMBU (EEEBRN P ER1EH)

10

EEHRCTHE
O b= R U1 ] 00 WD

Il ~15 2 G A
wiFERYH| 9077 6.7333 4.1975 3.2063
CEERFE | go0638 8.4 4.3871 4.2

FEMRU (GRERERA P FH3FH)

PEHE T Hyi#
w5

6 1

a4

3 |

0 A
[ ~15 2 GEE AF~
s {EHRYE | 13.2676 13.4615 9.95 6.1316
CEERYE | 123333 15.4375 12.3 6.6667

S (FEHERMNPFER1EH)

16

14
% 12
: 10 1
y g -
6
H 44
2
0
[ ~15 2~35E AT~
mEERFH | 131641 12 8.1875 41746
CEEREE | 135227 12.6323 89 6.6

4 HEEU GRERER A P F B35 H)

0
Tl ~1E 4E~

mEERFH | 217746 20.125 13.425 9.3158

sfEERFE | 209655 23.375 15.444 10.3889

ARV (EMHERFPER1EH)

10

3
8
§ 7]
: 6 1
; s
2
R 3
5
1]
0

L ~1E Do AF~

mEERFR 8.3233 6.6842 5.3176 25238

CEERTE 5.0638 86538 4.625 6.2

LMV (GREERR P ER3FEH)

16
14
12
10

g -

- 6 -
k

3 4
3
0 -

L ~15 o~ G A~

{EFERFH | 115694 10.1852 7.8537 7.15

S{EERSE | 137143 11.4375 52 62353

BEST (EHERMNPFR1EEH)

e et
O kN oWw R WL oo N

il ~1F
nEERFH 6.4394 3.371 3.7976 1.5538
CEERFE | 655836 452 36 2.9

o3 AF~

BEEBU GEEERMN P FH35E)

12

10 -

TREMHC T A
(=T N =2}

L ~15 2~GE L~
nEERSE | 104795 10.6296 54 6.2
nEERFE 10.25 7.5625 84 3.8235

X2-2 BEEERR!

BLIFEROET OBEND L HER, FBROE N
FEHHB LS VDO TIERNESL I e TDEHI R E
Mo, MO E LTHL NI % 572005 [
BEFHMHICRE] TH D,

X 2-2 XA & Rk, AR R S, [Mbo
B HEICASTE D MIGRENH 2 0N L
NEBHROMBNEOEFEDL LD LTS, K2-2
MO LN Lk, NERO S O LRI, R
BARWIZE, NEEEOMOINELhoTnb L

MEDIRELBRICRFETE 3] P HETROBVICSEZ 2HE

W) ZETHDo IedBEBRENT L, &My, [
OFEE HHICRZETE 3 | BGBRENA 2 W5 0%
BDI3) 25, 20 &) GEESEGCRG OB 12~
Ty HODBRR/NENHANIH L L V) T L TH D,
L, EHE, MORELARICRETE V) 2
Cid. MBNOHBERLOHEEEAEL . hEE 2T
RTVEED L I o T, L LERIZZF 0
T, MOFTELXHRICRY T2 LI2LkoT, HFOD
BERPZOMOERZ L) [HLWVWH] TIRYES 2



ENTEDLEIIICRD, LEZDLZENWEETH 5,
Thbt, MOFELHHICASTLZ LT, HFO
K xFHN T A FENIH L Ro TV AT ML E 2 5
CENTES, bbHAA, THE—2DBRICT X%
WA 7ol 2 EL B L AEE T, EERIEERRDS 4 SEDL R
HABEDT T 7R A THhDLE, [MboREEHEIC
FREECTE L RBENELHER, 4AFD L) [£
NN | ORBRSTI74 FhRbb0rb 2%, oA
BBIR)BELZRFLAD, b LMo B I8
ERHBICHFEIN)THILICE T, HEON
EOMRNIHT2HCHMAR L THEEXLDLT L
DIRETH Do TOZ EIL, HIHOHETH 72, &
fiEBR DR WH BT 238, WHEDH 1) 7126
H—DODky MELRNELNL LN,

(5) /&

VLB, WIEBZES BTV SRR & &
FROBALDBIFRIZ OV T, FEIIREERAT IR L T
WLDOMWERIEL, Ok o722 2 F LD
Vi, 9, —BTIUEM] LvoTh, ZoEL
SRR A L, SWARRORSICE o T, E
R DZANGECDH L EDPHS NI o7z, OE
12y AINFERICBWT BTNV E 5 N 3R E
OITERFRIII R E 2B r 5208 E2 0N
BH IR R AT E I3 23 LR
Hz2Tldwhwnbkwn) Zelbhroz, FRIC, s
BBV T Mo % Bl 5] 3EHEE o
TR R E B e 52 Tnic, 72721,
FOXH)BBEEICHLHEITE, HEPMOT LI1FE
LT Rw, Thbb, HCOHEIIH L TRL W
Had o TWAIREMEL IR L7, ZUd, FERmRER
MAAED L DEBICHET, 2L 2, R 14FE
DIEE| R [HE 12OV TATHEL L, 44D D
R S 2 BRI, Mok BAlIC Y] T
ELEBICHDHUB DI D, D LD BEFII LW
FE LD B IEEROMUIVIE

CZT ETWVELRBANJICHELT, 225
YTHERIIOWTMNTB &\, Ay reid
L EEETHEA VY — L, BEDRA VT4
EDEARIIZ 101 Ty MRS RG2S L, )
BIREIE T IV ORIR L BEBEROMBEEL B LT, 2 ¥
T A DOFEEE HIeTMAM] (E2 2009) % &
g 2, A7) v ZIZOonTBEDE L OWRES
SMLZF v v — - 75 4 (1988=2003) 1x. Bk
DETIVE LD L) B AW &5 BAKNITE %2 [ 154
EF) T EFD, o b I AENE AT
YO - AIREREE] 7L LTw i, NEFERD
e LCHL 272 BTNV ERDLNI DAY

y— L LTORFNIMEMHRICE o TIERE V. L
L. SCTHEBLRTNEZ S 2V olk, 1S, &
CNNFERIZBWT BED R Y | 2785 2 ¥ —
RFTHATBY., [EFNVE %D N] ORI L <
o TWnoTWLHATHLD, FIEHHEOERIZIZZ
DL RHENH DL EEENTIE LS R\, W
BEEERTHELEHIC, WEMHAEICL>T[ET
WELDLANIZERTAIEL T, KX LERTIX
PEMEBEOBRIZO LGN > TV EERDLED .
T, [RANERR] ETVERBLEZNFVE -
Toa— » (1983=2001) &, MM, RiEFE. REE.
MAMTH Y., MEEEICEN-HEOFIZBWT,
HOOEBZEET LI LOEEELZFHNTVS, T
FRICBWT MoEEL AHICHE] T 2GR
B3, WEMHEE O EREOMOE /NS L7z
[FCEMEBERR &I ) 2= 51X, Thidk L TE
WZETIRARLS, GLAEF LW L) 2 &8
TEDLEH Do M UAEMHZ B 5 RS E O
ZRTC, B OFEBRT LT 2\ E 2o TR K
V. HCODEEHIIEIL TS EW)ZETH D,
Loty PMTIIBB 2 BN T AWREL 2 T <]
B, MRS E ORERE B F 2, AR
Lo T2 EE»TE, SHOFETHS A2
Holzl VL THHRIVTITFENTH b,

(=370

SEEZE AR 1996 [E Bt S O #HE ] Al BRI

Kathy E. Kram, MENTORING AT WORK: Developmental
Relationships in Organizational Life. University Press of
America, 1988. (={#0BE%E - FREMFR 250 v 7
AL O ORISR FIPER . 2003 4F)

SCEREHFAA 2012 [FPR 22 4R BEAA e B at i A s )

SEAF. RINZER, EHET, MERH ERHEEAEET 5
PR L SR R OIR ) R Y IS AL BB OIEE] [#
HHEEWZEI10 75, KBEERFHWM L > & —. 20164,

WA T 1994 [Privatization & 5 ] ABEZM [HADHKE
AL 2

Schon,D., 1983. The Reflective Practitioner: How Professionals
Think in Action, Basic Books. (=2001, #EJE%:. B HE (3%
HRIEMEROHE] WA S ) o

WAL T (A5 ) 7 - Turga) IEFHE. 20094,



RS Nodd, 017 — 021 (2017)

R —=7 ZDINKDOF K
—3v A7 AT [haLy N ETFTT by X [Z308R] —

A
Sk 28 4 10 H 31 H=2#

The Sources of Polonius’ Advice: Shakespeare’s Hamlet and Plautus’ Trinummus

Kenji Kamimura

Abstract

This paper attempts to explore the sources of Polonius’ advice to Laertes, especially the wise saw about lending money to friends

(Hamilet, 1, iii, 74-76). The maxim resembles Stasimus’ words in Plautus’ Trinummus (1051-54) in substance, but the context is

different. The situation that an old father gives advice to his son seems to be derived from Philto’s words (Trinummaus, 339-340).

It is probable that Shakespeare combined the two passages to form Polonius’ wise saw. Thus, its content, context, and

construction (‘for both ... and ..."” = ‘nam et ... et ...") closely correspond to those of the sources.

X—TJ—R: YA 7 AT, NALv b, Fu—=T A, 7997 v A, =08

Keywords : Shakespeare, Hamlet, Polonius, Plautus, Trinummus
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Neither a borrower, nor a lender be’,
For loan oft loses both itself and friend,
And borrowing dulls the edge of husbandry.

(1. i , 74-76)
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Notes on Gakugeikai-the significance of theatrical performances in school and their future-
Masaaki Sasaki

Abstract

During the ten years after World War II, school dramas and short dramatic performances were frequently
played at Gakugeikai and in classrooms at elementary schools throughout Japan. This was due to the influence
of the new American education. Nowadays the performance of school dramas at Gakugeikai disappeared in
many elementary schools on one hand, while on the other hand, they are still popular at a significant number
of elementary schools. School dramas and short dramatic performances are an important method of education,
and their inclusion in school education is a matter of urgency. However there must be three basic questions to
be answered; what is Gakugeikai, what is the significance of drama and theatrical performances at school, and

what should be their future. This article is the one which tries to answer these questions.

Keywords : Gakugeikai, education through drama, course of studies, short dramatic performances
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Freedom of Religion and Public Education
Kazuhiro Takahashi

Abstract

In the Jehovah's Witnesses decision in 1996, the student, who had refused kendo-practice in the technical college because of his

faith, won the lawsuit against the technical college. This decision has been appreciated so far. It is still obscure, however, how the

Freedom of Religion as Constitutional Right affects this decision. From another examining the logic of the decision, I demonstrate

that it is much difficult to explain consistently this decision only in the light of the individual right, Freedom of Religion. Rather, the

crucial issue for the case is the understanding of the public education, although that is not clearly topicalized. Therefore, we must

consider not only what the Freedom of Religion as Constitutional Right guarantees, but also the normative meaning of the public

education.

X—T—F &L LOANE, BHROBH. AHFE
Keywords : Constitutional Right, Freedom of Religion, Public Education
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Mere Recollection of Food Reduces Altruistic Behavior

Yasuto Okamura, Tomoyuki Kanetsuna

Abstract

The purpose of the study was to test the possibility that mere recollection of food actually aroused the state of hunger and the

type of food influenced the state of hunger differently (Experiment 1), and that food cues affected participants’ altruistic behavior

(Experiment 2). 28 participants were asked how hungry they were before recollection and after recollection of foods (noodles

and pudding) and they marked the degree of hunger on a VAS (Experiment 1). 63 participants were randomly assigned to one of

three conditions: (1) noodles, (2) pudding and (3) control. Participants in the noodles and pudding condition described each food

in detail whereas participants in control condition did not the task. After the procedure, they were asked how much they would be

willing to participate in an ostensible experiment (Experiment 2). These results suggest that mere recollection of food increased

actual hunger and the type of food influenced the degree of hunger differently (F(2,54)=31.88, p<.001, 5 *=.54) (Experiment 1) and

hunger aroused by mere recollection reduced altruistic behavior (F(2, 60)=4.11, p=.021, 5 ?-.12) (Experiment 2).

Keywords : conceptual metaphor, food cue, altruistic behavior
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The Influence of Ticking Sensation on Interpersonal Distance

at the Conversation with the Opposite Sex

Yasuto Okamura, Tomoyuki Kanetsuna

Abstract

The purpose of the study was to test the possibility that titillation activates the higher target concept of shyness by measuring

actual behavior. Participants were randomly divided into two conditions: (1) tickling aroused condition, and (2) control condition

with no procedure of tickling. After the ticking procedure, the experimental condition was instructed to set a chair in order to chat

with a female during their first meeting. The control condition received no tickling procedure, but received the same instructions

with regard to setting a chair. Results demonstrated that participants who were tickled kept more distance from a female than the

participants who were not tickled. This study’s results are consistent with previous studies that have demonstrated the concepts

activation in a metaphor-consistent manner.

Keywords : conceptual metaphor, embodied cognition, cutaneous sensation
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Studies on nagara-aruki or aruki-sumaho (texting while walking)

Hiroyuki Kanashiki, Yuhtaro Minami

Abstract

While walking, many people tend to be looking at his (or her) mobile phone in his (or her) hand. The purpose of this paper

was to indicate the proportion of people with texting while walking, so-called nagara-aruki or aruki-sumaho in Japan. This paper

consisted of observation study and questionnaire study. In observation study, we observed the number of walking people with

texting on the platform of Hankyu-Umeda terminal station for a week. Result was that about 5-20 percent of walkers did texting

while walking. In questionnaire study, 288 undergraduates answered questions about nagara-aruki. Result revealed that 33

percent of undergraduates did nagara-aruki every day, and 65 percent were using some SNS sites while walking.

Keywords : mobile phone, SNS, texting while walking.
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Effect of extension lecture “Tips for adapting with forgetfulness”:

Examining the relationship between meta-memory of everyday memory and

decision making pertaining to medical check-ups

Daisuke Ueno, Hiroyuki Kanashiki, Tomoyuki Kanetsuna

Abstract

This article reports the effect of the extension lecture “Tips for adapting with forgetfulness” conducted at Koshien University. The

extension lecture aimed to impart knowledge about forgetfulness from a psychological perspective and ways to prevent or adapt to

forgetfulness. With reference to knowledge about forgetfulness, we used the “Everyday Memory Questionnaire” during the lecture

and examined the relationship between meta-memory of everyday memory and decision making pertaining to medical check-ups.

The participants were 16 citizens (7 men, 9 women, mean age = 62.63 years, SD = 12.23, range = 41-85 years) and the participants

for the survey were 28 citizens and college students (10 men, 22 women, mean age = 44.68 years, SD = 22.7, range = 19-85 years).

Almost all participants of the extension lecture were understood the content and seemed to be willing to implement the tips for

preventing forgetfulness. We examined the relationship between recent meta-memory and meta-memory when making a decision

regarding medical check-ups. Findings revealed a positive correlation between these variables. Additionally, the finding of the

survey suggested that meta-memory is not a cue for subjective judgement while making decisions pertaining to medical check-ups.

Keywords : extension lecture, forgetfulness, daily life memory, meta-memory, decision-making
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Questionnaire results on mobile phones and information skills for freshmen

Yoshinori Kajiki

Abstract

In the first-year class of information processing exercise at Koshien University, I have conducted a questionnaire survey regarding

the following matters for the past several years: the smartphone ownership in the class, the age when the students started to use

mobile phones, the subject names and the period of computer exercise at high school, and their proficiency in Word, Excel, Power

Point and touch typing.

Information literacy education in high school varies from school to school. Most of the students learn computer skills only one

year. It seems that the skills gap widens before entering the university. Thus, it is difficult to raise them to a certain level with just a

few months of training in freshman year.

Keywords : Questionnaire results, mobile phone, information skills, freshmen
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Reasoning cues of other’s motivation.

Hiroyuki Kanashiki

Abstract

The aim of this research was to specify factors of reasoning cues of other’s motivation. One hundred twenty six participants

answered questions that were consisted of 52 behavior and/or mood state. Result was that two principal components were found,

one is indirect cues of motivation (e.g., his or her speaking actively relevant topic, his or her interest), and other is direct cues (e.g.,

his or her posture, his or her clothes).

Keywords : Bjio1F, Hfifw, F2300
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