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Place-Names in Wales

Junji ISHII

In 1990 I was fortunate enough to be given a scholarship by the Japanese Ministry of Educa-
tion and to study not only English but also Welsh pronunciation and things Welsh at the Universi-
ty of Wales in Cardiff in South Wales.

One day when I was studying in the library there, I came across a very interesting and rare
book. It was The Place-Names of Wales (second and revised edition, Newport, 1912) by T.
Morgan.

My main purpose here is to introduce its contents to Japanese readers in my own way.

§1. L &I

T bENEEEICH L TEL REEBIRIBRD TN, AV MAET v ad s Y AL DEME
FRTHEAEZBRAREFBOFLLROGHE T35 L, ZORBRBICEBTHA5, Lo, fErs
vz, TOFEMRFERHBIIER > T\ 5, 25WVWIHRT, V= — A XOMB T T AMEILH D,
FOMRIZEL > T b ADBEELAL AT 2 ERHREE 42 5,

§2. TI—-IXDOHLHHRE
Uz = NV AOMZIFIC~ABKEL, $BEMMECHEL TS, LrLl, TOFTFOHRER
THEXHIZETHEREZT 22634, LV LRERIhTEL, BETHIE, Z05H
RBEL, V- A XOMBERXXHERT S0, NELDILOIBERENET S LE4DE
BEE Lc¥E IV B TH B, Lewis Morris (Llewelyn Ddu o Fon; 1701-65) {37 = — A XL
IZHRIC BBk BN T, > Celtic Remains (1878) IR, #»iz, 7= —AXOMATFIRICET
ZIHBRCEELERTES S5, HEFEOPFRZ IV -V ADOMEO—TOBBEERALLS L L
A B, i, HAORBERLEREZHE\LELI ELEADB VB2, U - XBRET A HE,IR
FETHoTeled, BODRLDE IR T, THETH 1, BHlEZ I TRLTHL 5,
B (1) Caermarthen —> 7 = — )L XOBEEFE <—Y - (Merlin) O
(2) Denbigh —> HRIDERFK
(3) Pembroke —> /NIoFZ 5 A0
(4) Douglas —> B AIK



(5)
(6)
(7)
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Pontypridd —> FE L\ 5
Tyr Escop —> FIEDE
Llanfawr —> WEAOHS

RAaiz, THEMARR] (1980) 1%, ERDO)~4)DFEFEHFRIC OV TRO L S ICHB LTV 5,
(1) Carmarthen T O Welsh Cair Mirdin (JE%) fort near the sea
(2)) Denbigh t— Welsh Dinbych <— din fort+bych small
(3)' Pembroke T— Welsh penfro end land =—— pen end, head+ bro(g) lénd

s

(4) Douglas =— Gael. dub(h)glas dark blue (stream): & L/ OHHBR2IY T KD

HMORBER LY, Biitla Lo

%72, (5)iz oW T Adrian Room (1983) 2k » X 5 i2EBA LT\ 3,

(57

Pontypridd The name means ‘bridge of the earthen house’, i. e. a ‘wattle and daub’
house. The name is first recorded in ¢. 1700 as Pont y Ty Pridd, this possessing the
ty, ‘house’ that later became assimilated in the name as a whole and disappeared.
Another bridge was built over the river here, the Taff, by the self-taught architect,
William Edwards (compare Pontardawe), in 1775, and for some time the place had
two names: Newbridge and Pontypridd. - The former (English) name was eventually
dropped, however, doubtless because of the proximity of the other town of
Newbridge only 14 miles away (north-west of Newport).

(6 T x— N RFET [ 1L esgob, 155 ix tir 55
(7Y lHan 12 THS] OF
oY 2 — NV XAUADERFEEICL > TE - EEOBITE, 7z -V XDHAHPHERE
BT 2&<oMHob LVWEBENARONS,

Bl (1)

(2)

(3)

Alt maen THAKBHICHBEE] —> [2=2 b DEA] (the Old Man of Con-
iston) IZE x b

Bryn Huel or Hual (B2 DR —> BFEIX Brown Willy (z— > v+ — 5ol
BR) EEHNLB

Pensant —> Penzance LM iThT\u5%

V= RICREL OWEL DB, LhL, ThALIEZDOVWTHEDOWSHBE 5L T 24 R
HIZEA SRV, T LTRLVEBARMAIE, BERVPSFOLTOEETHS, BitELLEHETE
1t (mutation) DIEHICEL DBEBERILHBOEE, TORBEEHEL THE»DZOEFRLTES
TRV, 22T, BREBD TARELCINTVIHH, EHREFIELTLLS,

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
1y

Llechwedd —> Leckwith TREZI® LN T3

Llys y Fro Nudd —> #%iZ % Lisworney IZEH LN TV 5
Caerau —> Carew EH XT3

Magwyr —> F & A FEE I T Magor 2725 T\ 5%
Cnwe-glas —> = U2 T Knucklas REEE RT3
Merthyr —> Bt Marthrey CEz2 6TV 3

Tafarn Yspytty (hospitium) —> - & &z Spite Tavern iIZEx bHh T\ 5
Meniciau —> Minke {Zf/PhI TV 3

Gwentllwg —> Wentlooge iZEx 6h T\ 5%

Myddfai —> Mothvey (E %3 ZhTw3%

Sarnau —> Sarney ZZEz 5T\ 3



AH v —AXoME (1) 3

U= —ANIXFBOEHRD T T CECRVEELINAHIZ, FOBYOHEMZ ETAESREEL A
ST B,

#: (1) Mon —> Mona

(2) Aberconwy —> Aberconovium
(3) Gobannium —> Abergavenny
(4) Aberogwr —> Ogmore

(5) Nedd —> Nidium

(6) Coed-dy —> Coyty

(7) Talyfan —> Talavan

(8) Sili —> Sully

(9) Llys-y-Fro-Nudd —> Lisworney
() Llanyffydd —> Lamphey

(1)) Llandeg —> Lanteague

12 Gwynfa —> Wenvoe

KICER (hybridism) ORIELH B, iz T = — AV AOZH—BROEBEED CTHEIC X8, 7
DRILIRB LI —ODERTH B, BLAOREKEIZ LB XY A~DORALEER, V= —NL XD
%k, BT (guttural) 2Z0FELHAEAR LI L, V- A XADFCR, [HL2i:H
DEFEONG LLOBREDOED L 2 AR L REFREOEHERE > TV50T, ThbHARENLS
KRN DRENCHETIEELRD DDOEIARFEEL | LB AD VD, 2, ~r U — 1A
DRy FTu—2 3 v — (Pembrokeshire) 75 4 — 2 AOHERME, 11RO S FTE—H
(Glamorgan) B / L= v ADOHR# E1E, ZOBRELORECKH LTECEELD B, /<
ANc kB4 X0 Z{EMR (10665F) 1%, TOMBIREE LI LAREREL V IEBPELF 2,
AL, FRAAY 2 — A XBICRIELLEECOVTIE, HALUNTRIZEAEGH > TRy,

TR > TV IRAOMAIE, ROL S BRFETHT Lhic,

HA v (Cain) ZETZE T, ZOHOLAELOTORIC LI > T, = /7 (Enoch) &4
e, (BIHER, 4%, F17E)

V- N XOMBITIE, EBROFELRALLY I, ABHEDTEECA-TWV5, HL, Zhb
DAL EPRY ISR, ERNR2EAmIhicbDoTH S,

. (1) Trelales <— tre [BY] + Lales (A%)

(2) Porthmadog <— porth [# ) + Madog (A%)

¥72, Llan THESZMOKRT S L 0BRICET 2, U, y7 VY ELHPRAD T4+ T
4 TEORBFTIX, = OHIAHITH S,

Bl : (1) Tenby <— Ten (Dane OFEHEEAL) + by [EAK] (F1 v ADER)

(2) Walton <— Walter (AN%) + ton TE\ M, &, BT) (U % — % —0H])
(3) Williamston <— William (A%&) + ton (7 1 Y 7 LDHY)

V== AXTE, B, AZZESHVEENCH, ERREATHEFALAWMER S0 ELLT
Bote, Bz, Pennant, Mostyn 70 ¥, Fi, ZhhBich 38484 LiTLiFd -7, Brecon it
Brychan (=R A T#aith iz, Cardigan % Ceredig, Merioneth (x Merion, Edeyrnion i Edeyrn,
Dogfeilir ix Dogfael, Merthyr Tydfil X Tydfil (Brychan OR) \CRATEhEFh@aH I i, BA
HRIcksL, BAT Y- (B~ U7T) (St. Mary) 0&ixY = -V AFAHEXADIS0L Eo#EE
DEEIK, BeA A (KEFEI ST (St. Michael) D& iI#HI100FH ST, F LTEFTA Y
4 v K [(#Y 4 5] (St. David) & iz60Ll EnrhbicsEz bhTuw3,
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V=N ZXDOHENE T, COEOBROMBRDMEE, b, B, +F, &, B, ka8, §
WE, Fend, &, O, MR EFEEMIZERLTV-5, FEIh3 X5, F0MBOA TS
TNV IEEETHD, AR, YT VBBV EEOEHROBRIZOVTHERS L, 13+
AEETOFNNBRT VB THE LGB, NEOKEIT LV NEOER TS, Bz, I,

,%%k%?é#&b%(@%wd,7»#Aﬁ717/%@i§@7€%1£ok~&@£ﬁ&
72> T\ 3%, 5, Salop, Hereford, Gloucester, Dorset, Somerset X (¥ Devon @ Xk 5 A EE D M|
J(o Derbyshire, Cumberland D IUZETiX, 7V F v EORKBROMMICEET 24%iz7 L FERE
Teha0RRGT, lan b tre DBEBRRBONHAR, Ba, ¥ Y L EORKORICEEL TS
DHEGH B,

U x— VARBRTS-AVELEVVERTIND B LA LY, FORGRIEFILRGETFETBA
AL LARV, L, BV 2= A X@ENTz— VX ADOREBE TR RN EKILELT
b, FOEAOMIEE DS FHADOFCHEESH, KRCEEXETIBTHSLS,

§3. IREASF& RS

vz — VADMAICE, LidLIE, BRI (prefix) LERH (suffix) 28 bh b, £ LTI OB
BRI, TOMBARVCELNLRFE» Y 25X TRBZE1E G, #-T, 22 TREAGDE
BEboRVIEL, P LEREMZ S LT3,

ABER [ @ |, ["hIWJIAKEWIINCESHEOHA ] OF,
HO - L XEETIE aper ERBEORB, Zhit ber LV IIEBRHLORELIEXL OGNS, T
NEETIX fer, 5 F L EETIX fer-o, XY ¥ % 5B TIZ phero, EFE T bear DT T ZhizHHY
T3, ZhiEXTR, N~ FrEflo)ll~ER (bear), Bid b7 53 (bring) XEDKEE
BRL7, L2L, BETRMBRZAO (estuary) 2FbTORRAHAVOGRE, THIXTANLT L F
D inver LEFEBRETHDELEZLOND, BHiC, Inverary i Alry MeooE, 1o, in-
ver & aber 37 NV NEDZOOFELREREEBINT IEOBVLKRIEETH D, &L T, fIn-
verary D4 LEOMAL 6 Aberdeen D LIk E TR E5I< &, (BBoBIs 2B\ -0),
inver 12X OBOILHEIZ, )] aber IERICHHZ LG 5.0 LEHTA¥EED 5, K1
BB, T F — =2 Tix Abervrack, Abranches 70 ¥ DX 5l = — LV XEBOEMHM» R 65,
N5V RED haver X, Tz —NVRED aber LEILTHAEBbhB, X2y b5
R{E# 5 T3 Aberdeen, Abernethy, Abercorn, Abertay 7¢c ¥ Oz aber DR &R, A 7
7 v FTix Aberford, Berwick 7 ¥oficAoh s, chniyz - A XOMEZEOFIENDS
&, FhRREALFERLAIERAF LAY, DN, i@~ E /MBI ERT,

ACH K] &&FT7 N B0, :
FTA NG KO agh 1B (ford) DB, X2y hF5 2 FTit och BEILE%REET, X, F
FLUED aqua bRB, VL RT U v D ux, uks iIK & HF 5 (to water) 0E., Clydach &M
5% o/PNIRID B B A5, Z it sheltering water #EkT 5, Achddu Gi%h\ﬂ(@%ﬁf‘,
gwyach [IBEEDKEDEHRTH 5,

AFON (Il o=,
5 R TVBKOEDT NV FEE awon ICHEL T3, = BETik Aon L Erh,
#— VTt abhainn (avain EREEFINB) EErh, Bie7 v b= 2075 (The



BH vz —AXoHE (1)

N North
Inverkirkaig\ S
ca
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Itinerary of Antonius) O Cix Abona k72 - T\ 5%, EFETIE Avon DI TROABH, —h
2% % b o 2 (Tacitus) ORAD v i LIc L Bbh b, ZOHFEEICH . TLRE (redundan-
cy) 2L &35, flzi¥, “Bristol is on the river Avon.” & E 5 i, “Bristol is on the
river river.” LE5DIZE LV, ¥BAFATH S afon 13, EECIRBEELFTAC L -1, v
== VA TEHENFINERTRHTH 5,

AR [@cHzhi-ti| 0E,
Arddu 138<, #T0BEOEFE, #HErRTXY > v EX arotron, 55 BT aratrum, HEIR B
vF4F T 4 TEEX ardr, TA NS FEBiX arathar, * LT = — )V X38X aradr Th B, HE
B “harrow” (B#) ik, Tk, @rhicto ECol-HK->TRBLAY, LOMEY 2R
Wiy, R Rk, ThAREEREEICHOMBMOBELETH -, KETE, Htheg
XE N D ARb Z & & “earing and harvest” L5959, THIBEELFREBHEENS
GIRHLTHR XS,
(1) For these two years hath the famine been in the land: and yet there are five years, in
the which there shall neither be earing nor harvest, (Gen. xlv., 6.)
(2) Six days thou shalt work, but on the seventh day thou shalt rest: in earing time and
in harvest thou shalt rest. (Ex. xxxiv., 21.) (RIFEHKIIEEZICL )
Ar BERHL LAV BE, —BRICBEOENREERT, L, BEHFLLTAVORS
&, TRIZREIEFT, on DEKRLEERT, Flx 1, arddwr i on the water, argoed X on or
above a wood D&, Ar T ¥ \EHE, Foimm, WEEHRLL/IEOE,

BETTWS ZHiV=—AXTREL B TH LARIE, HBTr0RRLEEL2BED
—DTH%B, TORBFICE L TEELOHRLEDEN, ThbDFnbETB 0l itz
LT3,

1. Byd-bod THFF| + tws MeBr» B, FioEKROER] 0F,

2. Peat-house [ v°— + (JEIR) TETOHILFK] DL LEF,

3. Bait-house | ADWHROBFTHREy, @B ENBEARDIILDHOK] OB,

4. Bed-bedd T | + ws [P, o v [#ZH, i (burial place)] 2EHT 5,

5. 75 3D Hospitium, £icixv = —NXED Yspytty IRk ik L, +FEORRIC
KZER LI ET 55,

6. 57 LEED beatus (BRI | 2V = - AN XEOHICE 2 7= DT, St. Beuno D& rIHER
ERTET B,

7. Bedw-as [ HORICME LTV 5#EORIL] OF,

8. Bod TEfT] + gwys [EL THEV, 5T E->TVB30 ] OF, #- T, bettws X [E
W, ERIBO-EY ELICER 2F T, LA TV-5 0 fryn i fettws | E 6B E T
L3 FEBE, CoEHRE—FKT 3,

9. Abbatis ITH¥T 5 LT 5, Z NidEEBE (monastery), ¥ iz XE#BE (abbey) D EY
T, Yz —NVAXEOFKEDHME RGBT T UEBORBETHS, LREIAT
W5,

10. &b —MBYe DX, bead-house [EE (&) Bl icHkRTHE 58, ¥V X M HECET
ZHEET, R MAERE (alms-house) 2E%T 5, THIHEEDELICEBALLY, &0
DECAZDICDITBTHNI, BIEBIRSNIBEIh, ABEOEREH LT



ABH vz —AXomg (1) 7

Bgh o1,
HEEGRVz—VZOEYWRERIE, KOX5CEEEL LT3, TEEICE 2T,
Bettws (3R U CAKMER TEARD -1, ORI T, o XKBERLBEELIMHEB
OIMEEBEE LTHEELI, L, BEARBERSE LTHFELLDY TRV, Y-
A TCEBERKBER\LERIN, TALDOEMEFHOFLHLE L TOEFLBLIEES &
T, LB BAEE VIR, LhL, BoDEICE > TABERE TOEETE
Mote, ZD®, bead-house LMEFIN D [FiEOLHOR] NEBVKETLALDOT
BB, Bhic8ALELBRLOF~A-T, KEERE~DTERY ORFICH Y 2HBF 52
LT &, KBEBEAT < RFIC L bead-house (Bettws) I Lish »1- L Bbh 3,
KIEEBRESIE I N, bead-house DRFFTBHROZE L LTHRE LT, i, =&KX
# (Reformation) #, ThO6NDHI L AVEPHEREERTEE EHEXOBSKEVARHS
RADERARVALADLDIZEBRTONL) ~ERBE L, ThEB&KRZ / Voo Fa—»nb1
b &N EVIEHRT, V- A IRETIIRVEBbh b, #1% & LT Bettws i3/
N AN EBBHUBNCIRFE LD o1, EVIODHFDERTH 5,
Beftws L\ O EERBEBRSICHEATHE L3, 1292€He —<HE=3F 2 41 (Pope
Nicholas IV) oz X BBk (EBREOAFHEFOILOOBEME EIRA) ~DE
BROBIHDTE L, LHMETEIALCB, ZOER, %7, 12905 5 13 fo k¥
OEWETICDTH S5, TOFBFEBZLBIDIRBOTER, TOMEEHF O RO
DOFHOELE LB LRAET A LICLZ0THS, b LIDEIEENT7 T VR
BET2ETHIE, £V 77 FEFRRIEZofr—o34< T, EbYx - XEEL<
2 % — (Monmouthshire) BV THOHLBUHNTWBEVWHIEREEY, Hrizloksic
LCHBTEBDTHA D HAIFEIZRDLSITBRIT3, [Bettws I NHEED
bed-hus, Bl [#EFEH | THHLE2 D32 LICX Y, BEERPCHEBINZTHA5, L
L, TORENVELVEEZBIRLTYH, BEMNLRMES DB, 2%V, EFLEFO
COXIRBRORANLIRDHBTHA 5. ERZTOBY TH B, b LIOEHEMNY
2=V XILETBEICEETIEZORT b, bead-house XL TOBKKEDOFTERS
BY2EDOTHA 5, V=— N XEEOBERE R0, bLEOIS R LONFEL
Twfedk Lich, D — A X AZENCTRIZAEBERFTICDII L7 ThHHH, &
HHELY - L IXEEOBEE, YA ARECFOLHE LTARETIEARLT
BEE»NT 5, Bz, Eisteddfod (7= —NVADFLE, L= EoBRE, ERE2ERE
LTHEFES AR 1 BRI EE 2 THEINIZEMS) BBy -1 X0RYTHY, #
ST ZDEND B,

11. Bedw M#EORKR] + ws GEISERL TV 3R LVCBRICHNINEERE) 0B, &, L
COENEFROMOELKICHE L CUHHBILERICHT AT 6ilE, chonilF
FIEORLBbOTIRETLNE,TD, LHREFTHICOTHAS 5,

BLAEN [4Ed, WoOTEE, R, @il oF,
ZRBEFOER, TR OKERON B L T 2B 0BRFE LTLE LT
Av-eh b, B : Blaenau afonydd T KEH | ; Dwfr y blaenau TS bHAELBK, *
foimhl &,

BOD T¥ix MAEXOME] #F% L7,
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FEIHIZMETEE LD L, TIREERZE L DL, £ LT, Fhd bod &WT
nieh, BREGIEEZEOZRNFMINT, OEELRKFA I, Thick > T Bodowain
[Owain (Owen) DL |, Bodedeyrn 72 ¥ 0% %, 88E13 yr Hafod TEIDEZE | & Gaeafod T4
HoFEx] o2 B LT\, L2L, bod TR0 TR, Ehi3EEL6EARLDTLEE
TXoicte»7z, BAiT, #EED “abode” X TEPFT, BB 0B %,

BRON [\ nE,
FFED “breast” (M) LEFETHB, A TIX, EOPFEEZERT 5, Flzid, ar frest y
mynydd (ZFHETHH > T\ BRBE T, NUE| D&,

BRYN bre [1L] L$5/ N8 yn ODEHFETHA 9, ,
It breyn BEL, F0H bryn [V, B REfIH, ZhAEFRIV - L XDMA
ICA->TW3BH, EEL IR TV B, fFl: Breandown (Weston-super-Mare T < 12 % 3 {5tk
3007 4« — FOEIE, BBEETIX, Brean Down & 2ETERE I TV3) ; Brendon (Exmoor
DK ELKLBERO—ER) ; Brinsop (Hereford it iZ® %) 72 &,

BWLCH [ZJH, £/i3Ehi] &,
hid, B, WiBRGCER D IETOAICRVH IS,

CAER [B, F @3B+ R, &hiobEE, iy BE] 2RT7 = -V IXHEOLHK
D—DTH 5,
BEEESS cau TEAL 3, BV T5, £FETHE ) THH 5, Cae i3 THEFHE THE A
Ml D&, Caerau 37 =—NVRED, BEELOLBTH-7c, £LT, 77U b AnEH %
B LIAD IR, 01 caer ST B HEETHMER Y B DO TH B,
Fx 2 % — (Chester) %, 5Tt —#ic Caer LMHEFTHh T\ 3, ¥R OETZREEED
BATHWAECHENRDBNLR, FxREZ—XT7T LED castrum (5] OF) HRFELZ
neboT, HFRe-<ORKENSEHETTHLENIELRCEO—D2TH B, 17T F
OB H > T, ChRIKMONIERFTHY, TRERFTLH 5, ffl : Colchester,
Manchester, Chesterford, Chesterton, Dorchester, Winchester, Silchester 72 ¥, 7 > 7 /L AR
FA L ADNEELIA 7T v FERR UL O HIK Cix, “chester” 1% “‘caster” 2 X - TH
>TfRbHNTW 3, il : Doncaster, Lancaster 72 ¥, Fiz, Gloucester, Worcester 7 FiZ K
HEhB k5T, “cester” DETHLHVHR T3, Larl, ZHSDEWHIL castrum L FBIk:E
THh B0, castrum X7V FED caer 1377 UEAIRIC OO TH B, TR, FOU
2= A ZXOFRLRBREDLTNI VST Bl EWHIEEER, A V75 FRBVWTRT D
EDTEBKBGARIIHMTHBEE LB, b LY 7 Y UV EORFD Y b »FE (Bretwalda) Ella
ORRICHIRE NI A 7T > FoMRMEEZEC S RoshiE, SR T2 wer i3, BIcBSE
Tz =V ADBEERSTCZ2OLLBERBRIRETHAS 5, £ ZiCix Caer-legion (Chester
D ET, 5T¥ Caerlleon LM ¥ 5), Caer-Badon (Bath), Caer-Glouw (Gloucester),
Caer-Ebrawe (»n—-< Ao Eboracum THhYH, +7 Y AD York TH3), £ LT
Caer-Lundene, %113 Caerludd (London) 7 ¥ HHICABKEA S, OHTREFD e BEMLNITI
Z Dtz Carmarthen, Cardiff, Carlisle, Carsey, Carsop, Pencarrow (Pencaerau), Carew 72 ¥
27 -7,



B vz —AXoms (1) 9

CARN Carnedd, ¥7-1x Cairn i [RRAERIT-ADOW, 2oL ] OE,

vy, B, B3 E@BER Y - AV X TRIUERONS, ZHORIFEOEMTH 50, Fiitil
EEF5ebiBh S OEELLOBEELZET OB TCONIREERTH S, Lo
BB, LnL, TRORETEEOH L LTAMEINILREED LKBETR TCLALLDTH B,
LEZBAB D, BBEEBEICLDLE, FAURFE, HRTY P OAS K L AR S L TR
FHLEREM ThH-Te THODTEBEHOND LS THEMNE, E5TOHBOANELIT k
STHRESTTHA5, ThHDBEFEKIZ, YR MEIBELOAELEFELE-THVS
i, Lal, HERNICHET ZEES -BRIL LR, IBOFTERLIRER SN -1
FTil, REREELLDUMCEBEI 2\, LEE Il Carnedd 735 580K
BHEETHDERBRINICE, COBTAVEEZBAT, RO L0 LICHEZRTML 12,
CORDUMNLERENEBERINTVWIHTHEI L~ THEDLND X 5Tk -k, BITA
PEEBRTZEBIT LMD, TRERLTELADHE LTTikdkh >,
John Rhys (1840-1915) %, D% Celtic Britain (1882) » T, Mold (Clwyd Mo MER) £+
FEZH BTN D—2018REIEEINICI LIZOVT, KDOXS5KHDHKIIZRS LI
BRTB, THEDHIRTIE, EOEFREBELTEVLHE TS, LEULAK, £LT, 300mL
LV ENFETEOE LN, FEECORIFRES > EMEILTEIACRAT, T0d-
BN BHOBRBIITEY >, HREFEHAOERY 2L, RELSOMIOREEET
BMEINT, ZOHFEBEIRINBITZA—bTAUF, BHSAL L FOBBEBOWTH B
ZEMNHEB L, TCHT, 300D E SO DERS, BENS 3 Y — RO
S TWBRI VPV A-FEE—HBEERINL, REOM LIRS T, = b1y 78
(Etruscan) Th -7, LEULLRATV-B, ZOBEERIT, V- A XRBSWTKE LT L
PEECER TR -KBRIZBLTV%, #-57T, 2heun—<AICX 3 5HORHO D
LT, H5MEVRVEAS BLT, YL NEORITRELZZ ST EEBIIEACADLY
LhTWi, EE2 6308 LAk, BHIZE - TZDBNDLHIRET SRZTHEGS,
12RO Y = - AV XEOBERDOPFIZIOLU ERRD SN T B, ZhEDETEDORED LD T,
Mold DR AELEFROD B DT, KDL >5>EKbIh TV %, FOEREZ ZiLRTZ
EizT 5,

Whose is the grave in the great glade?

Proud was his hand on his blade —

There Beli the giant is laid.]

CASTELL [HeBifE&iE LIcEE] 2%,
LI LT cas iWEMIND, 757 L3ED castellum (BEEE, 3/ NEEZERTS castrum
DIENEE) B, Tx—AZAICE T castell OEBEHTERY ARSI, COER, TF, 0
‘caer’, it ‘din’ XV /A IVEEOEER, Hiie—~ ADBURIBRHREBICL D LTS
L z— A XDEELLD, Pz L-BEETRITORAVLHIL, TVF —=aFE
(Breton) @ Kastel, 744 V5 o FED caisel, ©— VEED caisteal, = LT~ B3E (Manx) @
cashtal & W& ¥ X,
BT 2 — VL XRZHDTEZ bREDIFIVDETH S 50y, TOEHLFFHEEI D ZOTEE
THbH, e—~<Aix, &7, HONERLCBEHMCEELZEZLBDLOTHSS, 7V A
P, RN THESEFAL L, Lo, BEOLOORERKIE, /< ADOFEBEAERBAAHT
IR fens o tc, HEBHERIBELINCEEOER THERE SR, T LT, RiZs
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LTOROFEREEDDBLENDHDIZ, /N2 ADAFY ZA~DEKLUETH L, Fi, %
o Fu— F3EHoMERELLORICE TS, W.E. Gladstone (1809-98) i,
27 v % C Hawarden Castle (Flintshire [BM, 4o Clwyd Wiz 3~ Fv L8 o@EH %
BLADS, THAOHECEER, B, AVI/7 FARYVz - AV AARER LEBOESOSY
D—=D2TH5, HoHIVx - VX LOEBHVGIEEZER L AT Rohr oDl ] &
BT ~

CEFN Mz Tix [Huvillo®, BRI nE,
OIS, WS T 2 -V XDFFECEOEHI TRV LATVEDEFBRTHE, I —
27 v % — @ the Chevin Hills 7 5 . 2 ® the Cévennes [+ ¥ = X i) 1%, B UEE
HHTV%,

CIL [ AEBEh OB 50T, BT 28R T 5,

Cil haul 1, THEE, F1UIKBEOKAY - TP OB, Cily livgad i, T B (the cor-
ner of the eye) #& T 7 A V5 L FTik, it kil (¢ 78 k IELLTV3) 6N, [#
&) ERTY, LAWWLOBHICRVHINE, X2y bF7 U FTHELSDATIIRR OGNS, fi
%.4¥, Kilkenny [Kenny #% |, Kilpatrick [Patrick # <], Kilmore (Cilmawr) [ Xk & 72 #% |
¥, Gilmour X, §THRX2y hF o FEMHFEDBETH B, £/, VX Z— (Leicester)
2% Gilmorton 236 %, Z DFEWIL cilio 1B, £5% ] i&h B, Cilfach 1%, [HRIBAT, (hX
) AL, Akt 0F, v — NV XOBEROFIIL, cil IMEED TS HHigEY = —
NAOEEGHN, £ZTROT LI LD TELRLEN TURRBTICHEEABLLTALT
CFOEHMIbOREWTHD, EEZBAB D,

CLYD T[HEEML T, Hede B8 OF,
Lie clyd %, TBEARERBT] 2FT, DR Clydach, Clydlyn, Clyder, Clyde,
Strathclud, Clodock 7 ¥ iz R 5,

CLYN [ KERvFEREDOREIEDNIER] D&,
Clyn 0 eithin X, |~V =3 & (furze) DEEL»FET,

CNWC x5y, [, B o0&,
Cnwe y gwegil i3, [BHEBOHRI 28K T 5, LarL, ZoMBRAERZ, [V, £33
Thb, “hoiEd Lic#s, Knucklas (Crwe-—glas) DL 577 = -V XOPEOLTNCRS
b, 7AMLT L KOLHETik Knockglass (Cwnc-glas), Knockmoy (Cwnc-mai), Knockaderry
(Cwnc-y-deri) e E3d Y, %114 > 7 T FTix Nocton, Knockin, Knook 72 ¥2°% %,

COED [#, BIR] & TV = —VIFE
wCEIZIES 7Y 7 (Cambria), 2F VU2 — A XDOEOELZHFETELA TV, TOFE
i, 78 coed £\ HFESITREORBRHIBICHC G TW B LEHRB LTV 5,

CRAIG [@VAErBELVWEL, FAEROLGBRLVWEE] KT,
FA NF v KTit carraig, 7% carrick O % & %, B : Carrigafoyle (Craigyfoel) [AED
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¥ |, Carrickfergus [Fergus UL L EBRICR 1B 28, B, Z0ZBRA 75 KT
X Crick, Cricklade 72 Yo hic R on 3,

CROES [+F#£] n&.
Croes—ffordd 1x, T+F#] OER, CoBIHLsICe—<RR%E, £, LREELZTFRYE
WKHEBELL-RKEOY 2 — L ZXDOBBER LT3, Croes—feini [GEDO+FZ ] 1X, Howell the
Good (950F (R LT T AET) OBRIZEL LTHOFEELZRTLDIAV- bR,
BiIcdAHEoR BRI LB -1, COBSIKACHEETILAVE S EET S
e Thote, TFRZIEDAXF) ADBEDOLFNHNERTWT, BBEZEIL, T2 TE
FERRIPNICECOIBFIECEERZLETEIONLH -1,

CRUG [HEAa&ER, W] 0FE,
Crug o germyg i3, TAOIL] DL, 7Y FrAlE, WO ETHIEFASRKHDI-HD gorse-
ddau, 2% VY #E2 2BV L3 IcBbh b, Z0k® “crug”’ & “gorsedd” 1%, REZEL LT
BubhnbdZ b, “Crug” 37 =—NVXOATCHEHETIHEEERTH D, Z0HEELE
Hi-FA Crich (Derby), Creach (Somerset) 7 Yiz R 6Hh 5,

CWM [ECHIEhCER] 2FT,

TRV =~ VXEOBHICKTKERPHM LD, LELIES v 77 v Fobic, BicH
WEMIcBEbHh B, 77+ v+~ (Devonshire) Tix, EE /LI NLHD comb, Eiid
combe 7, L < Bic><, # : Wide-comb, Wel-comb, Ilfra-combe, Babba-comb,
Burles-comb, Challa-comb, Hac-comb, Para-comb, Yarns-comb 72 ¥, #+<+& v MM Tix, 4
VIR DM Y b EEBICR SN 5, B Nettle-comb, Od-comb, Timber-comb,
Charlscomb, Wid-comb, Moncton-comb, Comb-hay, Cros-comb, Wins-combe # ¥, F—+%
v b (Dorset) izix, King-combe, Rat-combe, Bos-comb 7 ¥23p 5B, 1 > 75 v FILAH
DOIRMA o 3—F o F (1974412 Cumbria Mo —F & 72 - 72 Cumberland) 213, combes 7%
sy FZTH v ARA—F 2 FoEEA Robert Anderson (1770-1833) i3, ##oMizouvTHkd &
SIBVTVL B,

There’s Cumwhitton, Cumwhinton, Cumranton,

Cumrangan, Cumrew, and Cumcatch,

And many mair Cums i’ the county,

But none with Cumdivock can match.

CWRT (A IH7ABAT, 2h@EEIARITINGEE] O0EK.
%555 L ED cortis BV KHELTWE2DTHSS, T0FH, ErERNLERELED, &
LMoL DICERRRT LR, —fTHRBET 254 T, BHRHLERT ILEND
ofce LT, £D L5 KEERY “y Cwrt” (the Court) &M Thic, BIOBTXICETA %,
the Court [EE] 2B#RTHr20RET I L 2ERIhL, ThHETEOBRNLrB T
DEYT, KIARE (hall), AXDOH (chamber), ¥R E (buttery), H/NE (stable), R/ NE
(doghouse), #1E2 (barn), 7T (kiln), fERT (privy), = L CTHEEE (dormitory) & Y - T\ 7,

CYMMER T#&x7, Sui&fa] 0,
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LiZLid=", it hlEnJloFHAMNEDERTICEV- b5, EEIE aber CBHE L TL»
%5, ABER %#&B¥ X,

DIN [BfizEDcrE, BER] O0F%REERTEVY = - L XE,

Dinas TEFH#RT] 13, ZORBICHER TS, Fio, HED denizen [BEE] 3, Bo< ZDE
KHELTVETHSS, Va— A X0, »OTF=24 -0k 5 il L - THE
T, £ELTIDRdiZ, BliE—2& 56T dinas LMW Thic, V= -V XED din, 74
NT v RED din, 7o 7ayy Y58 (REE) O tin, £ LCEED town 2RI A— 7L
LTEEDBIENTELMY LRV, v—< AD dunum, dinum, K dinium 1%, B <
ZHERBETHS S,

O bury L\ ERENY, BWKRL, ;nkﬁﬁ%fxﬁéﬁﬁ BB V- NXREOWAZITI,
burgh, bury, %7:iX borough s V5 EBEHZELL0IRBRD TR, EBRIIFBA EEEOMH
HTH B, A&z, J. H. Tooke (1736-1812) i, Tburgh, % 7:i% borough iz, &, BEEnH 3
B 2#Ek L) =T\ 3, Fi, Encyclopaedia Britannica OIZi%, Z DFEIZDOWTKRD
X 5 78t~ B %, [Bourgignons »> Burgundians, » —<#FEZEK L, =— ) (Gaul) i FEE
LIERED—2, HodErEL, BOTHEBNT, 2ok VrLrys=7X22KE
(Valentinian the Great) i¥, 6 &/ V< RELZTRI LI, HoREVIEELTITSh
o7 v bOFRBELCK, THEITHORBY I, IVBEFERBLL > THERT A
DTHot, BHIXTINODESE LT v Mo burgh LA, %2 T burgh &1 S DBIGRI,
town &4 XU 2 ADBIRIZE L\ )] Burgundian Efk» burgh L\ 5E 424~ L RECE
Z, FLTHONELESOEEDHE LTEXDERA V7T RRBLLEBbh 3,

DOL [&E#y, ER| 0E,

Dol-dir %, &M, BEAF] 02 b, ZhixE otie, BLREROFILRLNS, F
%1%, Arundel, Kendal (Pen-dol), Annandale, Dalkeith, Dalrymple, Dovedale 72 ¥, Z D&%
Jx—nNRK, T—rUtr—N, RONTNE—==a (Brittany) FOSEICEIHAIZRVH IR
Bo

DWFR [k] #&R$TERY = — L X5,

LiZLiX dwr EBoh %, Bl - Cwmdwr [, 4 75 FTRZDEBEREFLOFE LR
T &, #i: Derwent, Dover, Appledore, Durham, Dore, Thur, Durra 7 ¥, 7, Zhit
I—uy OLEHIC L RN 5, B Dordogne, Adour, Durbian, Durbach, Douron, Dwerna,
Oder 2 ¥, ZDFEEZI— 2T+ —NEED dour, ¥ —IVED dur, 7A N5 FED dobhar, *
LTEFY V% ED udor EHETEZ2E LhRV, E5 6L TH AV NED dubr L EE
BEThHAH,

DYFFRYN —#&%iz dwfr (/K] + hynt [5#&, #8 icBkT2&3h5,

XEFE@EITE, TKEE), £ THIAFERATC8M8] 0F, HVvY = — L XD®EETH,
Ayffrynt L5 D THHL 2RFTOICBAVLR TV, “Ynysoedd yn nyffrynt” i%, T/iloso
B2l O &, Ziud dwfr-bryn [KoidERA T3 B V5 ERGEES S Livdely,

GALLT TTEYIR, &@\) 0F,
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Gallt 0 goed X, [BIARDKE » -fHH, £REA, Bl 0z E, v —AXT, Z0ZEi:
MaELVE] 2832, 7= — A X0, THAK Bk 253,

GARTH kit %z, B #] &K,

BHRRAB F 4 FT 4 TED garth, N> % 3D gird, T LT 7 ad 2/ U ED yard i3,

IEly #B N, EREBEINRTVEZERT] 2577, Garden i, [EBHARBEO b,

BB S IR TV BBFT] TH B, Buarth (bu THEH:, FH ] + garth TN ABEGH) I
¥T32) 1%, ERAeBRICIZED EIZH >, Linarth (lu TEB, BB + garth THE-H))

i, TE0 oS CcEYE| o0&, i Cz0E iR (Lo, E, &5, W] ;L eEk
TB5E 5l otce TV LEED l-orz, TANT v RED lub-ghort THEROE\ | & HE
X,

GELLI Celli i, %, #AHK] 0FE,
o EEBERTO cel X, THhIVWFR] 2ER LI, BRIZ, 7TALT 2 RED coill 1%, £
R UESEET, Cell ysgaw 1%, (=7 b= (elder) D/ &kl OFE, 22y bF v FOBE
Bix Caeoill daoin EMEThichy, Zhid [FROAL] 2ET, CoEHiIu—< Ak -T
Caledonia (=2 y b5V FOHLTHBHI L F=7) CEx bhl, Albion #BRe L, &
OBARDZHIN, FHE oBICE TN, fiziE, Clynog, Pantycelyn, Clyn eiddw 7 ¥,
Eiddw 13 TE (vy)] oz &,

GLAN TE-5b, ik, Bl REDE,
Glan yr afon 3 [VEIBE, 73R, glan vy mor X TR, t8:0) OFEk, Z DFEIX, —HRiC,
BEFL LUllogincftd s s, fiziE, Glan-Conwy, Glan Taf 72 Y,

GLAS [H\w, #En, RBE0] 0E,
Kicvohad, TV #8%T5, fliid, Dulas TRTAKERL, Lo, HHucByv
LB E, ol 2%+, Gz, Caeglas THOEE, ZOERXXY v vED glaukos &
FET, WELLAEULE, 2%) [BOR] 28T L 3EL 6N 5, Glaucus i [BOM] TH
~1, Glas ik, %1z, clais [N, fih] OWREBETH 5, Du TBTAL] + clais [/ =
Douglas TH 3,

GLYN [dyffryn X9 $ B THEVIIIZER LTV A5H] o0&,
Zhit Glyn Ceiriog, Glyn Dyfrdwy 2 ¥ D X 51z, BEE2EBHT 2N OLROE I BDHN
BEITH B, FLEENLS, F—LED “gleann” &7 7 w47 VL 3ED “glen” bV, &
i N w, BRI 2#FRT,

GWYDD %, #%) o&E,
ZDEENG gwyddel HEU, T#, BER] 2F%T 5, Tir gwyddelawg X, FFIFHDIXUZ %
+H] D&, Guyddel X, ¥z, [TANT LV FA] 8TV —AXBETHB, #-T, =
DEEEUCVBOMEE, V=NV ARZBTBS—VAO—BHEZORESXMGR THS, &
RigdzbiTcxs, BonKBEEBOERERTINLH 2L, £0KF¥iT Gwy-
ddelwern X 35z, 7TA LT FALIZEBEETH S,
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HAFOD TEHHOR] 0E,

DT haf B L bod [HEE, £1E] OEBEETH B, ENEHTR, FANKENL- DD
FrfFoTwi, FLT, BRRBE, RAARATATFAOEZTES Sennes [P | ~FF< D&
FAULEOIE, FORNTF-1DTH5, Hafod 3B TRHADECTENLLRY, —FDdic
RAOFGTHT, TETTREINBZKOELHEHET LR > Tk, BHI AT, B4
PO I~ 6 e T LE TR S i, ~

T OLLAN T TEGH 0.

V- VADBREEORELTOLZREBEET S, BiZ, TOFEIED TEROBH THAIC
By AnshTB, (40770 Fig, AFELEVCHOBISPETH S, L EbhTE,
R ton, ham, worth, stoke, fold, garth, park, burgh, bury, brough, burrow 7 ¥i%, %
ot [BEVIAZL ] (inclosure) & [RE | Lo 842 X%, 2% ~ton — OFE tim
‘enclosure, TOWN’: Brighton, Southampton ; -ham < OE ham ‘town, village’: Birmingham,
Nottingham ; -fold OE fald < falod : cog. MLG walt ‘enclosure’; -park < OE pearroc
‘enclosure’; -burgh < OE burg ‘fortified place, castle : BOROUGH % =2 v k5 o FER /¢
Eo Uz —WAFBOEREFE Lian 13, ALY 7 Y v AikZxo THGHL] OB&ERE LD
TH5 5, Perllan TRER ], gwinllan [FHHE], corlan [E 0, &) 2L 0dcH lan
NEERTV3, L L, TOEBIRETE [#E) BolBatBoREN, FELEE) %
BERT30ICAVLbRD, HL, KT TEVHE, FRRBEYEZSTHEVCH] V6 hien,
Myned i’r llan 13, [BE~FL L] DE,

A XY ZRDBANYLIX, B, FLECHENTAAEASCREECL > THEXEDRIDT,
+oRREMEEERLS DI, BEOABRER IR IBE LOBH~5IEEL -7, BALDLICE
TFohkHBEOE»oHMT5E, ThoDFTRLARDHHDIE St. Mary [EEA7 Y —,
B}~ Y 7 ), St. Michael [E8~A 7, KEFERI DT/, £L T St. David 851 V41 v F,
BT+ F) (V- NV XOFHEEA, TOHBIZ3ALIR) ThoXsiBbhd, Ar=a—
(Bangor) O EIHEFX Tix28 FREIX L - 5\ KEBH5H) OHE, 747 (St. Asaph) %
NTH2T, BFA Y4 v ROZR TR, £LT7 47 (Llandaff) o h Tixdb oz,
EMTHISDER L HEILFED, BAT Y~ LB X ABFLR TV %, RIZEFAY
1y K0 2, BEY 4 TRIBEX TIR20HERD, 70 F 7 TE8OH, £LT~ALT74+—F
(Hereford) Cix Dewstow @ L 5 B, BOLTERFTTC300350:5, % OHEIL,
Fi, KiZHEEBELTV3Z 0@t Inic, Blzid, Lianwrtyd (Llan wrth-y-rhyd) i3 &
Boflo#<], Llandaf % T2 70 (Taff) KE LAHE) ¥, %4 (lan), &S (public
house), * L TAEDERL, HEDKRPEXORLEROKEHK Lic, 03T, HEdxHX
PEHREHEODILEEZDL L Kokl llan L3N, BLEVORLFRICAVLALDT
HB, Sant TBBA] L5381k, 2— v+ —/t (Comnwall) 2BV TIT—ROREEIZL-1
M, V= XEBEBTRRLTESROBM T, Vx—AXIiE, BiZ llan L FhEEIE
L, BIXEMRINKCEAOEBEHIOL VAT, BlS Llansantddew: (St. David’s church) Tix /e
< T, Llanddewi (David’s church) 75 372375,

BONOERNFE LCBACET bhickcik, R38040 00T, 1077 FAOHH
DERB LI, €T, Li¥Li¥ Llanfair-Mathafarn-eithaf » kL 57, oD a2—E7 DEES
xt LCHERRE 2 RET 2R VERLD B,

ROCEREBHRIOCDIC, lan L5 X, BRTERLBEERE, KEHYZI0L K
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BLWTHEBIN, BAOLDOAFINE2 b, £R%/RTEN Penybryn, Helygen 7 ¥ &
5hBABEOLTNCMZ Hh 2K, BRICETHFZRIEB I, LHTOEBHARTS 2T %
HEOMYUFEL L TEL2ZZEXEBBETHS, LELZL LN, #l2iF, Llandewi-Aberarth ¢
St. David’s #%# L, Aberarth 2B CTZ 2 HEOATNCERT 5, FKrix llan b\ 5F %,
A0TSR, Ray b FRBT 327z —AXADOME, HH2 54 FE&E (Clyde) 226 2
7 x A {5 (Solway) DED%E L DA EDIT 52 L0 T& 5%, Bz, Lanark, Lanrick 72 ¥,
¥ fz, 7/V#— =2 Tit Langeac, Lannion, Lanoe 72 ¥ B\ H& 5, Eglwys (church) ¢\ 5
EEN, BETE, vz —-aAXoR¥oficks T RERBAEE] 2FToHVHh 3,

LLECH [Fiv-f, A OE.
%25 Ko —A FOBKFIE (circle stone) ERLTVBDTHAS, = 2T, Cromlech +
Cistfaen DHBRICERTHILEND %, MBI EOEWHT, \obMEich »7en’, BHIET
BoT, EHEOHETRIN T, BRFIAIR, L@, TOTIREERE-> T, EED
league (BEEED B 2FRT VU — 7/, BXTEHI A1) i, BOEKZOEBCHRLTCW5LE
s, [1YV=71 1, 2L TOBAIRE> OURINZEHOREMTH - 72,

LLWCH TAL, #l &RTHV7 = — VX5
Three Cocks Station 3> Maesllwch #£RBe X, ZDEIRx 2y bF o FED loch, 74
T v REED lough, = U THEFED lake 1«4+ %, Loch Leven 1%, [ (KEH) &E»i#ll o

[=}
pioiYel

LLWYN Akix TER] 0F,
LiFLiE V& 728 (grove) 2FToHCHR B,

LLYS kit (B, BB 0EK,
Liysdin %, [BEXOEB ELNTVWBET] 2FE 3, Larl, WETE MEE] 2xT—8A
%f‘%éo

MAENOR ki IBick» CTHEMNT o HoOXE | OE,
(E] #FT maen KHEFTH, cofcd, MK, TE] 2B%T5 L5217, Maen-hir
[BVCEOREEM] 3, BRIGEELCL SRHVEEZ 6N ED, THIEEHIRAITIEARV L,
ST 2\, Croes-faen (CROES DIE# &84 1),

MAES T[HEV-o#R\ (Re & L) HE] 0F,
Cae THENKCHFR) x5, (85 2XIEEHAFLLTAVCLAZZ L H B, Cad
ar faes 1% T8 THY, colli y maes 1 1\ MCAT D] OB, ZOBRERLRVHERS
WAEDKEROBETTiL, LAz bhicl LRGN XR 3,

MAI TIA%Z & L7, ELWFER] OFERK,
“hix, £7%, 58 May), 2 VERVAL B LTULAY L LEBRCHBT IR, S60LY
REAROEL I 2D IR LS ETEARET V-V XETH D,
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MOEL & & LTHVHRBMHE, TEROEZTWRY, RFA#EKOR] OE,
Dyn penfoel 2, THORFIEl 0 &, &, Zhigtts LTHV R, i, Hywel
Foel, Howell [BADEF1Al NE) ¥, ZOEI7 N FNEOER mull TRFA] ok
3L3EzZ N5, Moylisker (f 75 FIEBEEOIAN Westmorland o = & T, 19744
Cumbria Mo—# &2 -72) X, Moel-esgair TEXRD 2L, BHLLWLOY ] o LT
# %, Marvern X, Moel-y-farn DK | OEHEHLEL: bRD, TALS U FTIR, —h
i3 moyle \ZEsEL L C\ B D255, ) : Kilmoyle (bald church), Dinmoyle (bald fort) 7 &,

MYNYDD [il] #RT—#AIeY = — L XEE,
DB, FEOME» SHMERE LTS EERT 2 mwn [THXRT 5, Myn'd i fynydd or
Smy i3, TEHIKiT<) OB, ¥ 2my 7V ¥ —JH (Shropshire) Tix, Z»FEix Longmynd
iz, 7'ex#—3 % —H (Gloucestershire) @ Mitcheldean ? T < Tit Meend & LTHbh T
WD,

NANT $—2i3 [Be%, 1Lk (ravine), /&4 (dingle)] TH 5,
BE @y=—AXTREELLT NI, PR 2RTORRACATV S, ERTERCY = —
NZXEDZHRICA > end, BT VTR OEL OHZIC L R 505, Nannau & Nanney i3
COEPMT, t EEBLT, HEHOEREF av i T\ 5%,

PANT [{EHh, B 0E,
Z i cwm (combe), F ik dyffryn (valley) £V 057 D /R (DT, #45 glen (2T
5,

PARC [HW#1] DE,
JNT TS5 RERIEBT, cae [RFETHDN ] ERAFE, V= — A XERAROM T,
BEOEBRTHVC-ON B, Parth R LERICHRKL, [(FEIIKL) K] 2EB%T 3, flz
1%, Parthau Cymru [V = —NVZXDOHX | Ok 5icET, EZED “park” [T DIREETHS
n, b o EIEVCERERD,

PEN #EMZRERICK VT, T, R, RRERLR CoRLBV-Tor—BR] O,

a— 7+ —/L® Penzance X Penrhyn ([ | (headland) »&) LR ¥ k5 p#if Tix, 0
FFEDOHTRONS, £, 4 75 FAEEIZix, Penrith #3553, LA L, 7z — VXT3,
ZHLDBEZFED n NER I, m itz b5h T35, B : Pembroke, Pembrey 72 &, Ben
MU @FEELTRAIY P2 R0, HICERBLICET 2HEDOEBRERO—2 LTV 5,
#1l : Ben-more (Penmawr) [ KLU, Cen BiZ cenn 13% 5 —2DF —AEOHTHY, pern BN
ben LEAETH5, 7l : Cantyre (Pentir) 8], Kenmore (Penmawr) [k X7l ], Kinloch
(Penllwch) [#i3 UloWMATEH)] ¥, BAIY b5 FTiE, ben v = — NV XEFEOWT
H% pen iz b5 T35, B : Pencraig "BEIUMDIE L], Penpont [Eois] 1 ¥, KEDY
N MEROEEHERTI— 0y SOZFHOFICY, pen ZRVHE S, iz i3, Pennine, Apen-
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Japan-U. S. Economic Frictions concerning Voluntary
Export Restraints in the 1960s and 1970s

—from the standpoint of the international political environment—

Yasutoshi TERAMOTO

This paper studies Japan-U. S. political and economic relations in the 1960s and 1970s.

In this period, as many Japanese industrial products were exported to the American Market
the U. S. charged and tried to restrict imports from Japan.

Particularly, when the Soviet-American détente was proceeding the U.S. pressured Japan
further.

As a result of these frictions, Japan carried out voluntary export restraints.
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Japan-U. S. Economic Frictions concerning the Access
to the Japanese Market in the 1980s

——Comparing the process of policy-making of the U. S. with that of Japan—

Yasutoshi TERAMOTO

This paper studies Japan-U. S. political and economic relations in the 1980s.

In Japan, until the period of high economic growth the state and company were collaborating
under the direction of MITI (the Ministry of International Trade Industry).

In recent years the ruling LDP (Liberal Democratic Party) has played an influential role.

In the U.S., to the contrary, there was no economic bureau such as MITI. But the U. S.
Congress was pressuring the President and the administrative department to open the Japanese
market.

And nowadays the USTR (U. S. Trade Representative) and the Dept. of Commerce are play-
ing more important role than the Dept. of State.
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“Studies on the Physical Standard and Strength and the
Exercise Abilith of Our College Students’’(Report 3)

Takao ENOKI
Tokushi ISHIJIMA
Kenso TANIOKA

The rapid change in the social life of our country nowadays has been greatly influencing her
many various fields. For instance, the follow-ing Problems are Pointed out---Physically, the ac-
celeration of growth and the increase of the number of fat children and morally autism, reluc-
tance to going to school and the increase of juvenile delinquency. Under these conditions the
people’s interest in the physical build-up is gradually heightening and the problem of youth’s
sports-test is being seriously considered. Our college can not be considered to bean ex-cept-
ion. So, here in this report I are examined the actual condi-tions of health and physical growth
of both the boarding student and the commuting ones.
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Operation Control of Micro Milling Machine by PC Controller

Minoru NOHARA

Recently, there are many cases to use PC controller on the machine, in order to make the
production process operating automatically through the computer control.

In this paper, the author chose the hand-operated micro milling machine as the applicable
subject of the PC controller, and the motors which could be controlled by PC controller were
attached in place of handles of the machine. Finally, the automatic micro milling machine
controlled by PC controller could be designed.
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Rotational Temperature of Impurity Nitrogen

Molecule in Argon Glow Discharge

Tsutomu YAMAZAKI

Spectroscopic diagnostics with impurity emission of nitrogen molecule were applied to a low
pressure argon glow discharge. Analysing the nitrogen second positive band spectra, 2+ (0, 0),
the rotational temperature were derived as a function of the discharge current and that of the
radial position. To compare the rotational temperature with the working gas pressure in positive
column- plasma and negative glow plasma, experiments were carried out with the cylndrical
plasma, 19.4 mm in diameter and 150 mm in length, ranging discharge current from 10 to 180
mA and gas pressure from 15°to 110 Pa of argon 99.9%.

Rotational temperature in the center of positive column plasma decreased from 0.07 to 0.06
eV (700K) when increasing the current. On the contrary, in the negative glow plasma of
hollow-cathode increasing the current, rotational temperature increased from 0.05 to 0.08 eV
(900K) at 15 Pa. But in high pressures it decreased from 0.095 to 0.08 eV at 110 Pa. Radial
distribution showed in different manner, rotational temperature decreased toward the wall in the
positive column, but it increased toward the wall of the hollow-cathode. Obtained rotational
temperatures were much higher than the gas pressure. It may be caused by the energy transfer
collision between an argon metastable atom and a nitrogen ground state molecule.

§1. £z 4%

RBE&EKAEEAVIRF 75 X< 7 ut vy VY EOGHREHPBARCRA LN TV 5D, Li LES
ERECREFHELERIRIET, 77 X0 ERERECZE DHICEEGLETH S, £
FeEHEE O S BN T 5,

BT, TMHE L TEENBBEETTORNRRY bAEFIRL T AT L e —KEO 52
BRIZOVCTHII#E L, TRbbE v -0 5IUBEE® of Lt TCoOERS THER
Ex, EFEILH 21(0,0) OEEARZ PAHEERAVCTHE L, BEEEIKHGEELS5Z S
LDEEZONDEN, AVe—TOEREALDEIBBREI VHELUE Ebh T 2@, Zhidax
7 INEORDER Y BB ZLICXD, F940% BT EZ EAHBLE®, BXiicowvwTix, R
N7 PVFEBORBBICERE LT, AFORIEL2T-7, KARL L THBLACEEREZ&S R - Ty



118 RIRRZEMERMRRE %285 F£15 (1992)

teo —77, B v —3ERE 194mm KX 150 mm CTHEEIXER 37mm £X 480 mm Dic,
FOHREIPRETH -, FZTHEASv— LA ULAEZIOBERE LTHIERT, B n—¢
BXROBERREOKRERMKFHOLKE L, BHHAOEGRESMIZ OV CHIE LEERRE 17 -
DT ZRRBET B,

§2. RBFEEEE

BELSFOEIER 240, 0) DEXZRR7 PAGHIEEEMICH > T, BEER X7 b ASHN
TEAIEh 5, MEEBORKERARY MAGHOBEIZLY, *oEERE TK) 2RH3- L%
E25, MEBBOLEN (BTFEREZEL, CIL v'=0) 0EEGEEFEL J &L, *DKEERERN
DEEBESHBRALY v ORI LRETHE, ERETE J ORLAEE EETH) ik
AR TELINhBY,

I]=A](2]+1)exp<*-£—;BJ(l+l)) ...... 1)

B,=1.8247—-0.018668 (v' +1/2)cm—1
ZIT, A REBRERYSLHATEHR, B REHEBO LENORBHETH v CTEE IREET
DIRINE-THD, h 77V EE, ¢ KFEE, B ALY= U FE, ok A7 @20 Cid@dn
F—gplunied JiItkoT—8E LTHK- T :
FEFROBEEBILERANC LY, BEETROBIENHEIZE Y PR, Q, RE H5, [k
FHEE LENETEMNTTRAER S, ] E35L ] —]"=—1,0, +1 CHIET 3, 2D H, QK
FHEAFECY, PRERBAEL LTHEIINS, £, ZERROETFEBOLY, FHEOMEER
BTHJTHL, 3XDR~I MAGNEDRTL 3, LER (Cllp Q=0, 1, 2) 0=ZFFHEFN
Zh Fo, Fr, F; &35 ERATEEREN ] OHEENEDIh 3@,
Fo() =B,[JUJ+1) —Vz1—22,]—D,(J—1/2)*
() =B,JJ+1+42]-D,J+1/2)* e (2)
F,()=B,[JJ+1) +Vz1—22,]—D,(J+3/2)*
T, 21=A2Y(Y—4)+4/3+4]J(J+1) 2:=0
22=[A2Y(Y—1)—4/9-2](J+1)1/3n
Y=A/B, 1l ¥fr/xnT A=1 A % & EHK (coupling constant)
D/=D,+B.v+1/2) D, =4B%/s? p,:De(S—“‘l’%—%—%)
TRbLIN, LHETUNRE S,
—7, ZEROGELXEXRVEE, BIEETHE J o CI Bozx ¥ -BEIEFESBHE
T, REA (0., wex.l, BEE [B,] AV TKATEDINZ XY,
F()=T+w.(v+1/2) —wex.(v+1/2)2+BJJ+1) e (3)
1272 L, B,=B,—a,(v+1/2)
2w, CI, & B iZ o0 TERBOEIRKDNE D Y, B cm—1¢,

T, (0% WeXe B, o, A
C°I1, 89136.9 2047.2 28.45 1. 8247 0.018668 39.03
B, 59681.7 1733.98 14.39 1.6379 0.0191 42.3

@Q)XEHVTPH, RERSPVWTEERARY A GHOHERZIT, ERI VB LA RZ b
N EHB LI, BESAPHESFICOVTEHEL, AEROHERBTE 0.16 A #-0EEEHK
(BREAOZBE L LTEZABDOANT MR BB ELT) OLFEIEL LG, ToERE, L#



W - 7Ty e - HERTHNERS FOEEGERE 119

OB EHRE A=39.03 O, FEMELRS LK L1, 20K, ZFEHO F CHIET 5881
EB2ART PO ZEHOGEEEZ VB RAREABRLBEEOETIV—BrBont, =
R =ZBHEOZARD AR FABEOFROGDEELEZ LIIFF—H LT ADT, Thicky, &
BRIOVEYHTNERT CABOREET T, ZhiE, FIEI® ETOFERELFELTH B,
EREEYR iR T, BELER. L FROBEEETRTHER SN, BEZHRERICESL
Thd, REROBBIZOWVT, BBARXY—PFR— NIRRT 2ENO Ni 8kl (ER
35mm £& 35mm) AV, BB HE L7, Kd HC gHER 194 mm £X 150 mm ® 2
L RETHNIKE R DT T AETEE>TH 5, CRHER 26mm £X 100mm o
AT VVAET, ZO—WLLT NI HAEBA L, (BERT AT #E9.9%, 0.1%UTo
EHR) AVv-OREFENTIHLICE, AL HC THET 3, Z0oBBREAIE&/ n—75 X
< Tt Ih T, BEROHEZALCTHEL, AV v— Lt 3ER—TEOBRXE 7S X< i
HC Aictkmahs, HC @A »S0RERXE VX (F25cm) &I 55— CHRISESTHER
(CT-100 CP HEASKTIE)DAHIZ—F—DKRE X TRBRIRILITHEBMOL L TL I 5—
¥YZ 25 L FzoRwTh b 2B L TR EPERES X, BFROSMEME Lz, EHLESX
BOGHHRFIT 7 v — XFER 300 nm ZEH 12004 /mm, KETHEEE (R222EBF =7 R) i
X OV RFHHERDE, AEEE 0.60 nm/min, #Iks< Y 0.05cm/sec £H4T XY va—FizRE L1,
Z2RAY Y ME 0.020mm HE Imm —FEEL, RV v MEEH 016 A 745, £, HHEE
BHidizi@—ETh s, 2+(0, 0) DERFETREROEMC L Y b1 ICREIHNT 5 (KE
AEROKGHERE 2 2800K & LT, 330.07 nm 13T 1.6%/nm OEITHEMT 3)

ZZT, 270, 0) DEXARY PASHOREAMER 2T, du—h Y — FKETA n—
FOEOREKTH B, HEER 30 mA, EF 328V, KIF 13.7 Pa, Pt 337.0 nm & (J=1) »»

A i5fx
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x 3
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Ey= —o e Zé}
wet N /] & 3
— &

—] iHC o

e YZz % vk CT -100CP

|ﬁzﬁxu

B1 KREELHAER 27 v 2ESZEERE HC (FE 194 mm, £X 150 mm) LBEEATRe—7
Y- FRE (B e—), $2EEC (AFE 26 mm, £ 100mm) & A THC BiIBXE 77 X<
AR
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ML T5, —EE), R
336.9nm fI¥is SEFEEMICHE -
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[@J+1] X JJ+1) oBFRERI3IICRT, ChERBE J=20 TREOIXSADENKEL, J<20
TRIBEEF-BEFELECTATH 3, [} LL TR M BOE—7@EZRHY, ZXBRER—FE L
Twb,£5F—4% J=10~29 T, R/ BFEEL D ROLBERE I 0.07765 eV (901K) TH 3, (2)
Ko Fi LoRHBE 0.07405eV (859K) THh 3, DT NHBELE L, BRIEBHKEE S 2800,
3100, 3600K %1 3% &, #h£h 0.07827, 0.07860, 0.07902 eV &7z -7z, gifﬁo)%%a)mmg
E2BHEBEEHS%BETL, SREECLY 1~2%E{Hbh T\ 5,

Lz AT, J=10~19 :20~290F —Zitx LEIGBEE 2R DL 25, ThEh 0.04211,
0.09977 eV LAk E < B otcflil e »120 BIRD X 5iC J=10~19 TiEH50% K X < AR - T 5
EEZBE, COBEBOBEROMEZI2/300ic/e Y, BEXL 55, 0.063eV 12722, ZOHEIRLT—
A EAVCTRDIMEIZE . —F, BRE 0.07eV TRARY MSGHEHELBORRLRES
FRIAUHETE— 7R TROERRET 0.06417eV Thotc, ThbiFEL2 3L
J=10~29 »F— & TRHIAEIZ 7 I A~ FOEREERE* LY E#ICRbTEL L TR FRZ
WrbDEEZ N5,

§3. RIERRE T OKRE

SHBEEOFEZ LT, BEETFH J=10~29 2y, (DRI VEEHEEELZRDDI L EL
ZFOFBREEDTiIoRT, &ERRA—-ERETESR 2EOREDFHEEDL LT\ 5,

RO O EREEREOKEERKEE N4 1R T, 10mA T 0.07eV s 6ER
Wi & HichbTnToEA L, 180mA T 0.06eV 27> T\ 5, K& DBSRIZEIEE A B~
WIS ED LAV, TORERTREIEYZEIR XS5 TH D,

B e —DBEOBRKEEEZRS IR T, EKETREREMCE VER2~S 0.05eV EFL
% 30mA 323 LI3F—FM 0.07eV i2h-Tw3, IENBVWEE, EERLOEVERE
0.08~0.10eV {izh v, BHRMEME L I THTFoRE LiziF—EE 0.08eV 272 - T\ 5%,

BT XvEE 37mm OBFITHER®, £Em 19.4mm OFH 0.01eV g A2 -

v | paas —{-110Pa.
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T3, B v —CRETEIOHKER L OERETH
J=10~29 TRDE LIBTELS LIFEFRLT
Lo BERABLATVS, BEREAS v —
TS E, A7 v—FLEOEERE DS
0.01~0.02eV < R -T\ 3%, 2%, EBREK
OBEMKES IERE TIRE UER 2R4s8
ESE TSI > T 52 Eibh B,
KRR ORERRE S HOMERRE &R
4. K6 XER 10mA KFE 33Pa 0BG,
7k 150mA 20Pa DBETHB, BXE,
EERR TRENRE-HR TEEMTh TN
ERLTw5, BRAEMT S LEFOLTFORE
HERLTL 3, ZoERIZKERREORERS
BO LEUT 3L E2 0n 3 EERECE
bz /&, FOEBELE LT, AEBH
ESECHEBETT»TWwbZ LickdbnL®E
z2bhb, BEEOSHERE LRORRISE

EHHETRA XL KB TOERCSHY, *OBEORFASMHIIP LB ETEL S - TL
BLEREHD, TOLHIBERELFOLHTEL, BROBME & I DBLITBEEIC > T %,
A7 v —oBEE, POTL VEERAIT VG EERRER LA L, BR, KEOEWIZEY
SHOLS TP LER LT3, ERE, KERCKL I, BEANSENA S v — T—HIZH
reIhBew, EARSHbL— KR LELbN5, BRE, BER TR, BERELS»HE7 v —
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A>T CHESEE ERICE S -1,

eV 150mA  20Pa. Z DR CIRE NG B2 S8 ThOZiz
0.0} TN O IRECRERT->T5EELHR5, &
p LRI® CRE LT ATV EEERFEED

8F aro— ’_.-‘ BAEMGHOUERREAZ L, BEET O

£
W OEE W E
ol
p
9

HEOWEN & BERE OB X < - EE %
boT\w %, —F, BEGHAVETEESH %
RBRLT5EE2 5L, BEHEENCRA AL

sk P HOFHZELL 5 TH 5B,
SEGFREICT DR BoBERAB DT T
4t & BFROEERERC WA ER BT EIREEIC B
L AHEECREGRERISAERICE LY, BR
0 3 6 9mn 300K T 0.02585eV TH5, KEHKTHEDY
RF LR SOBRENEALTCOWARVWETFEIREDICE

H7 EFAEGEEESHT HERR 150mA, X
H 20Pa, 77— (BxY) LBXE (AX
*)o

pibbF, KRTHE LN EROIERRE 3
VB EDELED -T2, i, K3k y@E
EETEVKRELLBRY, T4 00X

RREL, BEZRDZEKTH» O EllicTh
T, ZOREELT, 20, 0) oRXoLECOBENIEFEREOMICT VIV HRETF s
A7) 2EERBERTITOERCIZI=RINF-EBEEIELONBEY, 7L T RHREMS
RbOKEREEEE L S OBELTHEN 45[3/2]) =X —{EiF, 93143.76 cm™! T, ERFHES
F CII, v=0, J=40 X410/, v=1 TiX J=23 L24DOMIZME LTV 319, =X ¥—EBEH
ROSFEIIBIRBES v=0, 1, 2 TR LENRTLTHIT5, 20, 4%H1BEINTV5O Znp,
v=0 ~DZDOEHREOFLERIXECENTFHEIND, BEETHR /=40 2F L 5EEBEOHEME B
reHl, BEARI MASHEIYROCEAGEREELZKGREL VRIS (] »20L 1),
22T, @G L ERERETEEOUTER BB L CELZW, FHLLTFARAL
THB, AV —OBELEBECBEREKENE, ERHEMELIEELL, ELBFASHE®
DSWTERBMITOBEERMEBVGERRE ARG LTV5, B2V Tz 77 <& 37mm
ORIV 2L L, BREMCH LELERTEEIRX 30mA FTHEMLALERETLLE, &
BEOERREIE CRbL T T OB LTV D0 EF—E[fTH 3, A/ v —EKE0BE 2K
L EXL—FH LT3,

T, BIE® oBRXAEEFTALIaL—v 3 VEAWVT O ~0BFEHEHEL L X ALF -]
EREEFHE L CHh FhIZLk 3L #0008t 10mA TRIEELL, KESHEMT Lz xAL¥—
EBERTIIEE, —FETEHERRIETEEOHMICEA LML T, ZhiZEERED
TRIZFEET A I N -—EBEEIBETERCERLOBER/ IS T5, ZOKE, FEGRER
BB L VB LT &5 EREREERMICHATE 5, (KREIX 20 Pa)

ST, RRCMOTETCREAME AR KR BRI TW BMER (KM 7 CA) 2A7n—
FuLEh BB S 50 mm OFTICEA Lic (ZORBFHHEIEILTV2\) BELAS v —RNOERSD
FA AL OEEER RS PAE—ARE 170,0) X 3EERECHEERLE 8 TRT, 170, 0) X
TRAX-EBREHREEIARL, BTFEEMRC L3R LB 6h3 (B X2, RE, kg
FH J=2~21 2R W, thoRBHROMME L LICEMLTV3, ZOBEMIZE_IES 270,
0) IKXBMEERELIZIRES RR-TEY, TOLEMORRBENT VT L BREEMOPE L
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eV L —_— therm-couple
0.07 - first-negative-band
17(0,0)R
B 6F Argon 20Pa.
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BEEH

B8 &ru—FLEEDRE #HEXN (CA) A7 =— (150
mm) DA 50 mm OFFCHEIE (AX¥) BRHSFAA LD
[z 2 =7 b A 17(0,0) OR¥E J=2~21) iz & v EERRE
Exkoi (BxY),

FFTWBZ ENRTEINS,

§4. £ & &

HMEE99. 9% DT AT EHVGIEN S v - HBOSKENLE 2R T, TRBTHMB THEKRP
BRDS LEXRSTTEHL, ZOEEREORHTE2TVHERGRE & 0BRIZ VTR,
v—HWBOBXE ST A< sB VM e— 75 X2t oV TEEREDKEEREKEESERSFIC DU
THEBEHNZT-1, 77 X< L HEE 194mm £ 150mm OMN&EHTH 5,

EERERIEESTOE IES 270, 0) ORE (HEHEETH J=10~29) A\ 72,

75 Xv i EORERRE OB EREFSIT, BXECREREINCE ) b ToBT 5
NAZFe—TRIERL VRS, Thbb, BERETHEERR TN LIRENHEINLE
DE—E[E 0.08 eV (900K), BXETIHBXREOFH S LA UL S KERBEMTHA LT ELrnk—
EE 0.08eV L iLhd, ChODHEREIZBEELVHELNKEEL, 77X THETLEA
7ra—-DhHnEL 2o T\ 5,

EHEFHETRBYE LA e —THDOHERER L, B2 v— TR0 S ENBBREIC TS
CREVEENE LY, BXETRFLENRLAEVEETH S,

IDXIRBEREISEDLILAEHELT, 270, 0) OLENOFHEARICT VI BT ERALLE
FOBRIZEZTRNVEF—EBEE E L OGN D,
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A Study of shear Characteristics

of Decomposed Granite Soil

Shigehisa KOBORI

Decomposed Granite Soil distributed spread in Kure city environ. Every year, slope failure
occur at rainy season. And we lost a lot of structure and person’s life.

This study consider mechanical shear characteristic of Decomposed Granite Soil. A kind of
test at this study are triaxial test laboratory sheartesting and field oversized sheartesting.

This study produced next some results.
(1) We obtain a yield point of stress-strain diagram by triaxial test.
(2) About strength factor, at greater ¢, the e becomes smaller.
(3) Acoording to strength of soil in Kure city environ, at Diniyu, Miharashi, Myahara, Souzuke

and Agakita aria.

1. LB

FHELA» P NRES, ME, AMESEr2 ) KCERTRLERS, 8%, £xL:Eh
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B-1 SRR IR R wHd, TOMBERIIKOEY THDH, &N
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NHELSHF~REL, HBOSGSKEVLEEZ L4723 L OERTIES REToBE D@+
B, FLTHFOEKEI TS L HBAESREL, SoIRBKED LRICL D EMNHE Y
Wk L EOBEARIAREEE 25, LHTFAEIRL Y, Fhick b BEL0BE HE 5,
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2. ERF X

I TREILORANRR L LTEEERRAR, EN-ELANRER, ¥ L THES—ELAER
BET-7

(1) KB - FEHIH

FX LB THY, FEMME TOLMFIRORKRN LMK TH 2L ERETHTHEHEAL 2 AW
ERFUABTMIRE L TN — 2R THR 2 EE L, TOMRIBMERLTTHEE X L0 5 M
TH 5 L RFHCHBANCIIER L BROBULVHIRTH D, E/HATERE, EfME LTRE LA,
KOBmE & bicEROEEFEINEA &7 -1, - OAEFME COMNEREY, BRlicks
DX IZEEL TS, FHICIBRI20E, BBI42F, BRI0OFICIIARELFERKENEE TRY £
DESABEBEYEER-> TV 5, EfTHEBLORCTHLHICHESE, FAEXREDCE L, K5
X, EE#X, KA#K, 2fX, FEIESX O 5 7o CRBERR URBE T - . BN
THRBHE 37 RT, X L0RRPRERET -, ‘

(2) RHEERE*®

CZEMEGBRRBRICHV 5, X LO0TKIALRBORRARRZEROBMLOMy MR E, 34
BEBHEL, Yot — - Fa—T2FBELEF LAY L7 Yo7 TE 7Tem, £ 15cm R
BEe—onBRBETRAREZ AV F M) I VBRI VERLE, HBEVAEE (—30°0) 12~
URSEIFRERE L, £, IR TV dMENCHG CTRE Lic, BIIMADKRIIERE
fT-70 BUIER Scem, B 10 cm OEHERFFEE Lz, ER—HEEANRBROREHIRBEICR
WHEAKE LMY S0 7 ) U7 28 RBLALRRLASE 6em, X 2cm ORBEHENT 5, X
BEIC I VRERAE RN S L 5 TP L, BE—mE ANMRBROEEHIR o i % 1Y
LRy, " FRY I UV EIZEVHE25cm, B8 25cm, & X 14cm OREBE LR B X 5 IR
L7ce

(3) RERHEZE

SEHEGABRBIEE- 10X TR EHRE LAEZNZ 2 =8t V58, BEGTH SHEEM
Z2 BIEREAE, ENRELT > ENGHAREEE, HKECHE, SHAKOGEL LT T 54
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BELARREREN bR > T\ 5, ERIIHABO LTIz ANSHEt LTicty h+5, #
R : LEBHKRER (CD RB) T -1, WMELSERER 1.67x10-! mm/min, §IFE
i 0.4, 0.6, 0.8kgf/cm? TfT-7c, EN—HELAMRBRIZIZEBHOKBREGLHERECLIEE S
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%0 =T ¥
80 L] {z’
70 o A/ - REus
S | Jil %’/ il
X 60 - v 4.7 - Ny FR—IVER
¥ o5 P44 ( - KA
ha LT TN
ﬁ 40 e A @ mff
%IK 4 "ufa/ /, C A f
@ 30 - - FEAC
o AT =T
Pg o M P- L1 r.‘
20 AL r =1l - -~ ZE
o] p ot l ol
10 == = =] | - 5
T Ef H * o
0 IS B S AR D I
0.001 0.01 0.1 1 10 100
#E (um)

-3 oK E KGR



N EE2L0RAMBEORE 131
o BB —ERANRRIL 7 yITORBK CBRIDBHRAR 1T - 122,

3. BRLER

(1) HEHRR

+ToYBHFRRLE L THERR, NESAAR, BNOGHEEERR, 2T, FofoRR s
LTHEKRBRET -1, BRRIEX-1IEFRT, BBOLEREFELHBERURETH 5, ERTE X
WEREIC LY ERBTT > XL O b ZEMBAROBAGOBEE S, —HLAMRROHR GO
HES S bRE L, RRUBIEE B2 THREFRL, £SLOREOHEZBN Li, Th
12X D EREEIT 1.50~1.72 gf/cm3 &2y, FOFHHM 1.68gf/cmd Lix i, SEDS5 FHOE
AR UHEER SR A HET 5 L KARK A 147 gf/cm3 THRIAEL, Lid- CHBREZED
P& =077 TH 5, RKIZAFEHX D 1.46 gf/cm3, ¢=0.81 L4 b, BEO/NI VK iZ¥H
X, MEMX chy, FMEIHXIE 1.03gf/cm3, ¢=1.56 tHELEBVHBLIL T3, —F,
HE G, 3RBMBOSE T2 4 TREMKX T
MK D2, 6803 b KE V-, BRME A2,
3.0} 3 =0.8kgf/c 59 NEL o T B HRLERICKEIIR N

! 2\

KIZE®— 3K E 2 RTR R MR 2R
To BBV LN Y OSARMRTABRBETHY
HLRNBEORELRWESFOH VLI LLEE 2
B BADA Y FR—NVEETHOE XL L BEE
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Abstract

This paper discusses the updating procedures to improve the external validity of mode choice
models based on stated preference (i.e. SP) data. The external validity of SP models is examin-
ed by comparing the prediction of modal shares given by choice models based on SP data, in rela-
tion to the intention of using a newly planned rail station in the western suburb of Hiroshima,
with the actual mode choice data after the opening of the station. The external validity of the
updated SP models is also empirically investigated by using four methods; i) Estimation of SP
model using the scale parameter obtained with RP data collected before the opening of the sta-
tion (i.e. before~-RP data); ii) Bayesian updating of SP model using model coefficients based on
before-RP data; iii) Updating SP responses by using transfer price data; and iv) Updating by
making use of hierarchical choice structure in nested logit model incorporating before-RP data at
higher level and SP data at lower level.

§ 1. Introduction

In forecasting the demand for travel modes, the most important advantage of models based
on stated preference (SP) data is that the choice probability of new alternatives that could not yet
exist can be easily obtained, whereas the conventional revealed preference (RP) models can not
be applied to that context. However, it happens often that SP data which are a kind of inten-
tional data are not consistent with the actual travel behaviors. It is true that this want of
reliability for SP data discourages us from using them in practical transport studies. This paper
discusses the modification methods to improve the reliability of mode choice models based on SP
data. The external validity (see Green and Srinivasan (1978)) of SP models was examined by
comparing the prediction of modal shares given by choice models based on SP data, in relation to
the intention of using a newly planned rail station in the western suburb of Hiroshima, with the
actual mode choice data collected after the opening of the station (i.e. after-RP data). Then, the
external validity of updated SP models was also empirically investigated by using the following
four methods;

i) Estimation of SP model using the scale parameter obtained with RP data collected

before the opening of station (i.e. before-RP data);

i) Bayesian updating of SP model using model coefficients based on before-RP data;

iii) Updating SP responses by using transfer price (TP) data; and

iv) Updating by making use of hierarchical choice structure in nested logit (NL) model incor-

porating before-RP data at higher level and SP data at lower level.
The empirical analysis for the purpose of examining the effectiveness of these updated
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models has been one of the primary subjects in recent SP transport research and some useful
results have already been obtained. The objective of this study is to examine the external
validitiy of above updated models, using the data given from the same respondents before and
after the opening of the new rail station in August, 1989 (i.e. SP, TP, before-RP and after-RP
data).

§2. Review of Existing Studies
i In order to test the external validity of discrete choice models based on SP data, three types
of procedures are generally employed as follows;

i) Comparison of estimated coefficients between SP and after-RP models;

ii) Comparison of goodness-of-fit for after-RP data between SP and after-RP models;

iii) Comparison of aggregated shares predicted by SP model with observed shares given by

after-RP data.

As a result of applying the above first testing procedure, Louviere et al. (1981) indicated that
the difference of coefficients between these two models was not statistically significant. As
Bates and Roberts (1983) pointed out, it is, however, not proper to conclude the validity of
models by only such a simple comparison, since the variance of coefficients of SP model incor-
porating experimentally designed attributes is often smaller than that of RP model. On the other
hand, Wardman (1988) revealed that the values of time obtained by segmented SP and after-RP
models depending on socioeconomic characteristics were similar to each other. The comparison
of relative importance of coefficients such as value of time may be more reasonable rather than
the former, because the effect of the variance of coefficients could be canceled in the latter case.

Some studies using the second procedure have been also undertaken by, for example,
Couture and Dooley (1981) who examined the reliability of stated intention for the use of new
transit service, besides Louviere et al. and Wardman as mentioned earlier. Although some of
them indicated that SP model was significant in terms of the external validity, a common result
of these studies was that the preference for new travel services was over-stated as compared
with the actual choice behavior. This non-commitment bias inherent in SP data (Chatterjee and
Wegmann (1983)) makes the external validity of SP model worse. The second testing procedure
requires panel data from same respondents to compare the estimate of SP model individually
with actual choice behavior. .

On the contrary to the comparison at the individual level employed in the second approach,
the third procedure is to compare the estimates of SP model with after-RP data at the ag-
gregated level. Since it is not necessary to collect the before and after panel data, there are
many studies using this approach. According to the review concerning conjoint models given by
Louviere (1988), many choice models have been developed dealing with not only travel mode but
also residential location, shopping destination and travel route, and it was demonstrated that the
prediction of these SP models has a high correlation with RP data.

There are more other studies analyzing the external validity of SP model in addition to the
above cases, and they were well summarized by Pearmain et al. (1991).

Recently, a new modification of SP model to improve its external validity has been attempted
as can be seen in the development of models combining SP data with other data sources, especial-
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ly including before-RP data. The combined SP and before-RP models are specified by
estimating coefficients sequentially (e.g. Ben-Akiva and Morikawa (1990a), Bradley and Kroes
(1990), Wardman (1991) and etc) or simultaneously (e.g. Ben-Akiva and Morikawa (1990a,
1990b), Bradley and Kroes (1990)).

The sequential estimation consists of the following three steps;

Step 1:Estimate the coefficients of SP model with SP data;

Step 2:Calculate a composite variable by summing the product of attribute values in the

before-RP data and estimated SP coefficients from step 1,

Step 3:Estimate the scale parameter by taking the above composite variable as an indepen-

dent variable, and before-RP data as a dependent one.

In the simultaneous estimation presented by Ben-Akiva and Morikawa, the difference bet-
ween SP and RP data was taken as being caused by the bias and random error contained in each
data, supposing that the individual’s preference for travel alternatives (i.e. utility) was stable bet-
ween before and after. The relation between the variances of disturbance term for discrete RP
and SP choice models was assumed as follows;

Var (eRPy) =p?Var (5F) 1)

where, O<u<1.

This assumption makes it possible to combine SP and before-RP data. Since the distur-
bance terms of models with SP and RP data obtained from the same individual cannot fundamen-
tally be independent of each other, Morikawa and Yamada (1991) introduced the concept on state
dependence and serial correlation of error terms in the combined model, indicating that it makes
the model validity much higher.

§ 3. Updating Methods of SP Models
3.1. Estimation of SP Model with Scale Parameter (SCALE)

Supposing the relative importance of coefficients in terms of travel attributes in SP model
would be more reliable, the scale parameter and alternative specific constants in SP model are
reestimated with before-RP data by three sequential steps as explained in the former section.
The model used is of Logit type (MNL);

Py=exp(Uy) /Texp (Uy) @
3
Ui = aZ Xy yR &)
where, P;  : the probability that individual i will choose alternative j,

U; : the utility of alternative j for individual i,
a : scale parameter,
B5Fy : unknown coefficient of k’th variable in SP model,
XRP . K’th attribute of alternative j for individual i in before-RP data,
yRP; : specific constant of alternative j.
3.2. Bayesian Updating (BAYESE)
Bayesian updating which Atherton and Ben-Akiva (1976) employed to transfer the discrete
choice model from region to region is introduced to modify the SP model. It is assumed in this
procedure that the updated coefficient is a weighted average of the original coefficient and the
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coefficient estimated from the new sample (see Ben-Akiva and Lerman (1985)). In our study,
two groups of coefficients for SP and before-RP models are estimated independently and then
new estimated coefficients will be given by weighting the average of these two as follows;

o= (gsp~!+ogp 1)} 4)
B= (asp~Bsp+orp'Brp) 0 ®
where, B, o : vector of updated coefficients and its variance-covariance matrix,

Bsp, Brp : vectors of estimated coefficients of SP and before-RP models,
osp, Orp . variance-covariance matrices of Bsp and BRP-
While these two procedures do not necessarily need SP and before-RP data from the same
repondents, the model structure including a set of explanatory variables must correspond bet-
ween SP and after-RP models.
3.3 Updating SP Responses by Using TP Data (TRANS)

In TP survey associated with the introduction of new rail station, the individuals are asked
questions in the form of “How much of a reduction (or shortening) in cost (or time) of the actual
rail station would be sufficient to make you switch to rail from your actual travel mode?”. The
boundary value of switching mode can be measured in this question and the design of TP ques-
tion is simpler than SP experiment based on the factorial design. Oppositely, the following objec-
tions to the reliability of TP data are most frequently expressed (Bonsall (1985));

i) The individuals’ decisions are not made depending on all'a matter of price; and
ii) Because of the novelty of stating one’s own TP, some respondents may be unable to ex-
press the strength of their preference in those terms.

Similarly to SP experiment, unless a new alternative is close to the respondents’ existing ex-
perience, it will be also difficult for them to have a secure image of the consequences of a
change. In this study, however, the intention of switching to the rail which they had fully ex-
perienced is analyzed, so there seems to be less of such a problem here. TP responses are used
as a complementary information to modify SP responses. Supposing that TP responses are the
boundary value of switching, and it would work as a constraint on stating respondents’
preference, SP data are modified depended on the following rule;

IF SP (cost) is higher than TP (cost) AND SP (time) is longer than TP (time)

THEN IF SP response=‘Yes”” THEN SP response=‘No"
IF SP response=‘No” THEN SP response=‘No".
where SP (cost), SP (time): rail cost and travel time set up in SP expeiment,
TP (cost), TP (time): TP responses of rail cost and travel time.
3.4. Updating by Using Hierarchical Choice Structure in Nested Logit Model

The nested logit (NL) model is specified in which the lower level is a binary choice between
new and existing rail stations using SP data, and the higher level is a marginal choice among car,
bus, tram and rail using before-RP data (see Figure 1). The same sequential estimation as
shown in the first scale parameter procedure is employed. A different point between these two
procedures is that different sets of choice alternatives and variables will be accepted between SP
and before-RPdata opposed to the first one. Thus, even if the context of SP experiment is the
choice within a mode (e. g. different services of new travel mode), the choice model between
modes can be estimated by assuming the hierarchical choice structure with before-RP data.
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Car Bus Tram Rail

A

Existing station =~ New station

Figure 1 Hierarchical structure of nested logit model

§4. SP Experiment and Estimation of SP Model
4.1 Outline of SP Experiment

The object of SP survey was work and school travelers who lived in Ajina, which is a residen-
tial area located west of Hiroshima. There were four travel modgs available in this area (i.e. car,
bus, tram and rail as shown in Figure 2), and the residents had been obliged to use the inconve-
nient stations to access before the opening of new rail station.

The attributes and their levels-of-service for the new station selected in SP experiment were
shown in Table 1. Nine profiles combining these levels were set up using the fractional factorial
design. Only four profiles were randomly drawn out and presented to each respondent. A com-
bination of the most expected levels of attributes after the opening of the new station was also
presented besides these profiles. Before-RP questions which asked the actually chosen travel
mode and its alternatives were jointly included in the SP questionnaire distributed two months
before. After-RP data was collected from the same respondents of SP survey three months
after the opening of the station based on the same format as the before-RP questionnaire. The
number of individuals whose responses were usable all through three surveys accounted for

station A ,New station

station B Hiroshima

Hiroshim

Route 2

SP survey area Downtown of Hiroshima
Figure 2 Travel mode in SP survey area

Table 1 Attributes and levels-of-service of rail set up in SP experiment

Variable Level 1 Level 2 Level 3

Access time - 12 min - 6 min actual time
Waiting time - 3min + 2 min + 5min
In-vehicle time - Smin - 3 min actual time
Cost - 80 yen -40 yen actual cost

-12 min : 12 min shorter than actual rail station
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Table 2 Comparison of shares of travel mode (%)

Data Car Bus Tram Existing rail station New rail station
before-RP 40.6 12.1 23.2 24.1 -—
SP 31.3 8.3 15.6 6.5 37.8
after-RP 43.8 9.8 19.6 4.0 22.8
~ Table 3 Percentage of respondents who switched
their travel modes between before- and after-RP data
[switching travel modes] No.of samples = 222
Car to rail (new station) 0.9%
Bus to car 0.5%
Bus to tram 0.9%
Bus to rail (new station) 1.8%
Tram to car 1.8%
Tram to rail (new station) 2.7%
Rail (existing station) to car 1.4%
Rail (existing station) to bus 0.9%
Rail (existing station) to tram 0.9%
[switching stations]
Rail (existing station) to Rail (new station) 4.1%
[unswitched] 84.2%

224. The ‘captive-choice’ respondents who had no alternatives were excluded from the
samples. Because five responses were obtained at most from each one in SP experiment, the
number of samples in SP data amounted to 1120.

The shares of travel mode for three sets of data are compared in Table 2. The share of new
rail station in SP data was 37.8%, which was 15% larger than that of after-RP data. The rail
percentages were not significantly different in number between before-RP and after-RP data, in-
dicating 24.1% and 26.8% (=4.0+22.8), respectively. Nevertheless, the respondents who actual-
ly switched their modes and rail stations from before to after totally accounted for 11% and 4%
of all, respectively as shown in Table 3.

4.2. External Validity of SP Data

SP responses were individually compared with the actual choice behaviors after the opening
of the new station, and the result of which is shown by actual travel mode in Table 4. All cases
except one in which SP responses were in accordance with actual choice data were “no” in SP
and accordingly ‘“‘unused” in after-RP data, which indicated 76.9, 63.0 and 62.3% for car, bus
and tram users, respectively. Conversely, the percentage of ‘“no” in SP and “unused” in
after-RP data was only 11.5% for rail users and the case of “yes” and ‘“‘used” indicated the
highest percentage, 52.2%. These results seem to imply that the choice inertia will be
remarkably effective in SP responses. The percentages of over-stated responses, in which the
respondents actually did not use the new station in spite of their affirmative responses for that
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Table 4 Comparison between SP and after-RP data (%)

[Car users] 455 samples [Bus users] 135 samples
after-RP after-RP
SP response used unused SP response used unused
yes 1.3 20.9 yes 8.9 22.2
no 0.8 76.9 no 5.9 "~ 63.0
b [Tram users] 260 samples [Rail users] 270 samples
after-RP after-RP
SP response used unused SP response used unused
yes 8.5 24.2 yes 52.2 18.1
no 5.0 62.3 no 18.1 11.5

use in SP questions (i.e. the case of “yes” in SP and ‘“‘unused” in after-RP), were not more than
25% for each mode.
4.3 External Validity of SP Model

SP models are used to have a new alternative besides the choice set for before-RP models.
It is, however, essential to have a common set of alternatives and explanatory variables between
SP and before~-RP models, in order to modify the SP model based on information from
before-RP data such as the reestimation of model using a scale parameter and Bayesian updating
procedure. The set of alternatives for SP model was, therefore, redefined into four travel modes
including car, bus, tram and rail using a new station. When a respondent did not have any inten-
tion to use the new station in SP experiment, rail using the existing one was incorporated as an
alternative of travel mode. Further, when he/she expressed that rail was not available in
before-RP survey, it was excluded from a set of alternatives in SP model. Thus, the number of
alternatives in SP mode choice model became four modes as large as that in before-RP model.

A MNL model based on SP data was specified as shown in Table 5. The models with
before-RP and after-RP data were also shown in the same way for the sake of comparison. The
number of samples in SP model decreased to 1107 after redefining work of alternatives, by ex-
cluding unsuitable 13 samples. All the estimated coefficients excepting cost had correct signs
and the value of the adjusted likelihood ratio index (i.e. rho-squared bar) of model represents a
good degree of fit. In particular, we must note that the parameters of mode specific constants
(i.e. car, bus and tram dummy) indicated higher t-statistics. This implies that the choice inertia
effect will be significant in SP model, because these constants were highly correlated with the ac-
tual mode dummy variable (i.e.=1 if car was actually used,=0 otherwise). The coefficient of
cost had incorrect sign, which can be often seen in the models dealing with the travel to work.
Since the company usually bear the cost for work, commuters might not hesitate to choose more
expensive mode if it is convenient for them.

The external validity of SP model was measured with two indicators as follows;

i) the percentage of samples whose travel modes predicted by SP model agreed with the
actually chosen modes (i.e. PC), and
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Table 5 Comparison of MNL mode choice models with SP, before-RP and after-RP data

Variable SP before-RP after-RP
Access time (min) -0.034 (-297) -0.022 (-0.72) -0.002 (- 0.08)
In-vehicle time (min) -0.006 (- 2.08) -0.004 (- 0.71) 0.007 (1.01)
Egress time (min) -0.026 (-3.87) -0.029 (- 1.79) -0.001 (- 0.08)
Cost (100 yen) 0.135 (3.69) 0.150 (1.69) 0.131 (1.29)
Number of transfers -1.058 (- 6.45) -1.617 (-4.19) -0.741 (- 2.29)
Car dummy -2.114 (-1043) -1.289 (-2.20) -0.253 (- 0.65)
Bus dummy -2.865 (-15.00) -1.965 (-3.86) -1.584 (- 4.31)
Tram dummy -2.022 (-12.86) -1.224 (- 3.29) -0.838 (-2.79)
L(0) -1051.3 -200.9 -221.6
L(B) -792.9 -165.6 -187.9
Rho-squared bar 0.243 0.156 0.135
No. of samples 1107 222 222
PC (%) 55.0 58.1 57.2
OV (%) 32.4 16.2 11.7

t-value in parentheses, PC : % of samples correctly estimated for RP-after data,
OV : % of samples over-estimated for RP-after data

ii) the percentage of samples whose travel modes predicted by SP model were rail though
the actual modes were non-rail (i.e. OV).

The PC of SP model (=55.0%) indicated that nearly a half of predicted results were incor-
rect. The OV (=32.4%) became larger than the percentage of over-stated responses (=25%) in
SP data. This means that the estimation accuracy of SP model might be worse than the simple
application of modal shares of original SP data, if any updating procedure could not be incor-
porated.

- Comparing SP model with before-RP and after-RP models, all the t-statistics of estimated
coefficients of SP model were higher than those of both RP models. This is caused by smaller
variances of coefficients and larger number of samples in SP model based on data obtained by
the orthogonally fractional factorial design. The higher PC and smaller OV of before-RP model
indicated that this model was superior to SP model in estimation accuracy. Thus, it is apparent
that the SP model is not practical for use in this context without any updating.

§ 5. External Validity of Updated SP Models
5.1. Estimation of Updated SP Models

The SP models using the three updating procedures, consisting of SCALE, BAYESE and
TRANS, were developed as shown in Table 6. TRANS+SCALE means the model combining
the first and third updating procedures as described in section 1.

The number of samples of SCALE and TRANS+SCALE models accounted for 222, because
those models were estimated with before-RP data. And that of TRANS model decreased to
1100 by redefining the alternatives after updating SP data with TP data. The value of the rho-
squared bar representing the goodness-of-fit of each model for its own data was nearly similar to
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Table 6 Comparison of updated SP models

Variable SCALEa) BAYESEc) TRANS TRANS+SCALE b)

Access time (min) -0.044 -0.046 0.010 0.011
In-vehicle time (min)  -0.008 -0.006 -0.003 -0.003
Egress time (min) -0.034 -0.025 -0.028 -0.032
Cost (100 yen) 0.178 0.136 0.113 0.128
) Number of transfers  -1.390 -1.088 -1.392 -1.572
~ Car dummy -1.547 2115 -1.226 -0.807
Bus dummy -2.119 -2.802 -1.998 -1.591
Tram dummy -1.199 -1.908 -1.494 -1.077
L(0) -200.9 ---- -1024.4 -200.9
L(B) -166.4 -849.6 -166.3
Rho-squared bar 0.162 —--- 0.167 0.163

No. of samples 222 - 1100 222

PC (%) 54.1 52.7 59.0 58.6

OV (%) 16.7 31.5 20.7 16.2

a) scale parameter = 1.314 (t-value = 5.52)
b) scale parameter = 1.129 (t-value = 5.53)
c) the internal validity indices cannot be directly obtained.

each other. The estimated coefficients of cost had incorrect sign for all four models, because of
the same reason stated earlier in section 4.3. The coefficients of access time in TRANS and
TRANS+SCALE models had incorrect signs, indicating that it became less important in the
model by the TRANS updating procedure. Note that the goodness-of-fit indicators in BAYESE
model could not be directly measured.

A result of sequential estimation of NL model assuming a hierarchical choice structure bet-
ween SP and before-RP data is shown in Table 7. In the binary choice model between existing
and new stations at lower level, all the estimated coefficients excepting in-vehicle time had
reasonable signs and a higher level of goodness-of-fit was also indicated by the rho-squared
bar. On the other hand, all the coefficients but cost had correct signs in the mode choice model
with before-RP data at higher level, and the goodness-of-fit was as good as that of before-RP
model which was presented in Table 5. Since the parameter of log-sum variable lay significant-
ly within the range of 0 to 1, the assumption of hierarchical choice structure was statistically ac-
cepted.

5.2 External Validity of Updated SP Models

The actual choice behaviors (i.e. after-RP data) were finally estimated using the updated SP
models in order to produce PC and OV of each updating procedure. The TRANS model in-
dicated the highest percentage of PC as shown at the bottom of Table 6, while the SCALE and
BAYESE models were inferior to the unupdated SP model presented in Table 5 with respect to
estimation accuracy represented by PC. The lower percentages of OV indicated by SCALE and
TRANS+SCALE models verify that the reestimation of model coefficients using a scale
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Table 7 Estimation of nested logit model combining SP with before-RP data

Variable level 1 level 2
Employee -0.518 (-247) --- ——
Actual mode (car) -0.440 (- 2.60) -— —
Actual mode (rail) 1.554 (7.60) - N
Transfer 1) -0.583  (-3.66) -1.602 (- 2.90)
Access time (min) -0.083 (-541) ---- -——-
In-vehicle time (min) 0.028 (0.72) -0.009 (- 1.53)
Waiting time (min) -0.041 (- 1.69) -—— ———
Egress time (min) —— -— -0.015 (- 0.949)
Cost (100 yen) -0.969 (- 6.49) 0.222 (212)
Number of transfers -—— - -1.454 (- 3.69)
New station dummy -0.564 (-7.77) - -—--
Car dummy e -—— -0.050 (- 0.15)
Bus dummy - -— -0.963 (-2.71)
log-sum - - 0.235 (2.20) [7.19]
L(0) -769.4 -200.9
L(R) -594.6 -165.8
Rho-squared bar 0.221 0.155
No. of samples 1110 222
PC (%) 52.7
OV (%) 7.3

1) = 1, if possible to transfer from rail to tram , O =, otherwise
() : t-value for hypothesis t = 0 [ ]:tvalue for hypothesis t= 1

parameter is more efficient to suppress the over-prediction of SP model. The NL model shown
in Table 7 was superior to all other models shown in Table 6 in terms of OV which represented
the over-prediction of rail users. Conversely, the reason why the PC is lowest of all is probably
that 85% of rail users chose the new station and consequently the hierarchical choice structure
supposed in NL model would not be accepted in the case of using the after-RP data. Judging
from these results, it is concluded that if SP and before-RP models could be managed to have a
common set of explanatory variables and equivalent alternatives, the updating procedure combin-
ing the SCALE and the TRANS would be most efficient to improve the external validity of SP
model. When a choice tree between SP and before-RP data could be logically formed, the NL
procedure would be also useful in updating SP models. While the external validity of these up-
dated SP models can be improved nearly up to the level of before-RP models, we must note that
there still remains at least 7% of overprediction.

§6. Conclusions
The external validity of SP models was examined using the mode choice data collected
before and after the opening of the new station and the following results were obtained by com-
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paring four updating procedures of SP models;

i) The reestimation of specified model with a scale parameter based on the before-RP data
is particularly effective to ameliorate the over-prediction of SP model. This supports
the assumption that the relative improtance of travel attributes obtained from SP model
will be highly reliable;

ii) If TP data can be collected together with SP data, the updating of SP responses using
TP data would effectively improve the external validity of SP model. The combination
with the SCALE, say the SCALE+4+TRANS would make the updating more efficient.
Since TP data can be easily obtained together with SP data, this procedure would be
more practical for actual use;

iii) If a hierarchical choice structure between SP and before-RP data can be formed, the in-
corporation of nested logit model using SP data at lower level and before-RP data at
higher level would be useful. This updating procedure makes it possible to estimate
travel mode choice models, even if the context of the SP scenarios were related to the
“within-mode’’ choice, where the different services of a single mode were compared
against each other.

These results add confidence to use SP models for forecasting procedures. However, there

still exists a significant level of over-prediction, so that more sophisticated updating procedures
would be requested to apply the SP model to practical use with more certainty.
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Fine Stories from Konjakumonogatarishu (No. 3)

Jun OBAYASI

This paper is an annotation from Konjakumonogatarishu, which I have chosen as teaching materials. I have chosen twenty fine stories
from this work. In this paper, four of these twenty stories are annotated; A Horse Thief, A Monkey God, A Potato Gruel, and A Past

Home.

w—~ = < (PIWRIN EREFHSHK B EE<WERIPER L)

KR Grd EOER BEEEEY S AE svo® B0 0 s VBTG PN QR
& EEE QIR Wi BER NONEaLan 2t BOH L SDEVY” WOBUTamen My b’ B<.gai’

B 89%E © vEN I H :@%%Er\%mw<au<%ownw‘wmrﬁinkﬁor‘U%ﬂmoérrbﬁém‘:@
» Eugov B2 Ol )OI A2 0 RS0 B RS < QTN 1 H B0 7 8 ( Ay’

e

v EEe v W< o bel BHELUday oLt SUEHCEY NV 0°



171

FRIEE (1 A~128) AREE X oRERRL—EE

£ = % B 3 = B REEDELIRELE

BR = HEE KA Y BHEBRBOER SEHE, H145 (1991.2), pp.
—Goethe-Institut Mannheim & | 229~236
Universitit Mainz {Z2\T—

BER O =H fib11% | TAR & &ML 3tF) 76 HAREHERE, 199154 8 1 B R

T

R &E Pressure Dependences of Hyperfine | International Conference on

NE f— (5A#) | Fields at Impurities in Fer- | Magnetism '91 (AT 54 L 35K)

R HB# (AA#) | romagnetic GdZn Host

R. G. GRAHAM

(A F¥YR LT
Y RFYa—-2K)
P.C. RIEDI
AFXVR LT

YFYa—2K)

NIRRT 1S FEGHUEFEREGFOT LY VEE | FHLE (40%)

R EHF DIcHDWESEOKR

LA ¥ (JKKHE)

BB ME (KKE)

B Kb RY A EBHEERY ORART, AARZt L¥ S FETHERRALE,
HFE— 2 v RO TobH No. 10 (1991. 1), p. 17~22 (JLET)

T KIE BHABREDND R 2— ) VMBI | BAERES AN ZHEEA T ERS

A IEk FTEEHOPE (WHRABRKUEE | #XE, No.918-3 (1991. 11), p.

£H EFELKRD | ABRIC X 3ERER) 228~230

KH R (FAMEE)

Masaki KOHNO
Hiromasa NADANO
Yoshio TERAUCHI

Load Carrying Capacities of Gears
Sulphurized at Low Temperature

MPT ’91, JSME International Con-
ference on Motion and Power
Transmissions (1991), p. 1055-1060.

F@lxI) Hiroshima.
Katsuya OTA

(EIFgLZE)
BH R GEKL) | VIR IZEFASES e AR b | vRXF AR - AD bu=s REES
kB ¥ GAKT) | oBfFrIar—va s O1FEERIE (Vol. A)
BE £ A stochastic evaluation for the fluc- | Western Pacific Regional Acoustic
AH it GEIATI) | tuation probability form of | Conference IV (Brisbane, Australia)

enrivonmental noise and vibration
based on the z-transform technique




172

£ & % B X & H REELEIRESLE

KH X#t (KAL) | A response probability evaluation | International conference on noise

BEH =& method for the acoustic sytem with | control engineering (Sydney,
arbitrary type noise excitation based | Australia)
on least entropy criterion

4 H B (AKID) | FEBREREATORTLERICES | EX - %ﬁ%ﬁ#%*@i%iﬁﬁﬁ%

KE kEE GEKT) SR EBREO— o HlETEE CFR 35, hE)

“KE MEk (FXI)

BEH FE

M. INOUE Dynamical Electroweak Symmetry | Progress of Theoretical Physics,

(#g H1#%K) | Breaking with Color-Sextet Quarks | Vol. 85, No.1 (1991)

K. FUKAZAWA
T. MUTA (EXHE)
I. WATANABE
(L AH)
M. YONEZAWA
(IRKEE)
J. SAITO
(HELFEX)

K. FUKAZAWA

Ground States under Gravity and
Black Hole Evaporation

Modern Physics Letters A, Vol. 6,
No. 15 (1991)

w0 —
WA wz JekI)
=k #X

(b EREBATL)
I R Gtk
R R LK)

PRI X 5 RENETE A T
BRI

PR 3 FEES - BREAEFSPEE
HEEGKE (19914108, K&

A KA
K fh—
RE BRE (EAT)
B M= (FKE)

(FAXI)

ABEOFEREETF 2 <~ by 27
AOHEICET 5%

RARBB S & P EPIE TR 20 R =
EHEEHCE (19913 A, El)

Hidehisa IWAMOTO
Hirokazu OSAKI

An Expert System for Planning and
Simulation of Surgery—Knowledge

Proceedings of the first
CHINA-JAPAN International Sym-

(B KI) | acquisition of a surgical operation— | posium on Industrial Management
Yasuhiro KAJTHARA (October 16-19, 1991, Beijing,
(RXxI) China), pp. 275-280
Shuji SEKI (FIXE)
1L % TAITL e —REFOTMHERD | BX - BREEYSPETHF2@E
X ARE CFR3FE, BE)
R BE BESARALBHERICHTIREAT | FHREBREESFELRY L RYY
tealst! Z (ILXI) | Bk LERSTE, pp. 60~61 (19914, 5 5)
R F (UKI) | 7AMASEHB LEBEROBRH | STE BB HY SmCE, Vol. 27,
B (i No. 12, pp. 1358~1365 (1991)
He EE (LXID




173

E £ A&

w X & B

RRELECRRERRE

Shizuma YAMAGUCHI

A Statistical Study for Determining

Applied Acoustics 32 (1991), pp.

(#f_KX) | the Mimimum Sample Size for Le, | 35-48
Yuichi KATO Estimation of Periodic Nonstationary
Random Noise
e m— 77 VA BREESSHIBIZ0FF | BABEELEBHEAE CFR3IES
e %5 @BRA) | MFE B, ®m)
~ER B (R
ngE B EHRED 7 7 V4 Eipn OB E m E
thr #8B @R | cRETRAEEEHOE
EZH BER (BHRX)
i 77 4 BRI £ EHEE O LE EEWELE, 47, 5 (1991, pp
o &5 (R | ik 305~309
EE H— EHRELANETHILENEEY R | BTRT77 V4 VAT LY VRIS T A
o %8 @BHEX | FAO—FHEFE WmEROUE (199146 7, 2 HE)

S. YAMAGUCHI

A Statistical Method of Evaluating

Acustica Vol.73 (1991), pp.

(#BKX) | the Sound Insulation Effect of a | 217~220
K. OIMATSU Single Wall

(HR-X)
K. KURAMOTO

(HBHRX)
Y. KATO
mEE B EEFHERTRBETOEHWERICR | AATEXLHBERE (FRIEI
e #8 @R | THIEERE A, BE%)
g B Ty HREICLS 553X o | BR - EHREEXLSPIEYHEASAS
e #5 (BEA) | —FHEFE BERXE CFRIFE, LB
o #EB RN | EBHRT O BB OEAGHEC i
mE B RiETE
ER BR BEX
WR #5 @BHRA | TEENERCES BN EEEE | BATEELEE, 47, 10 (1991),
mE BEE O ST TH pp. 723~728
i B BED5 333N TE 77 4% | BEA77 D4 ¥4hE - MELHE2
o #5B (BB | Bicks3—HiE EASFRHEE CER3EIA, LE)
BE Bz AV RANVARAT 4 VA FOFRERYE | ERFELBEARSEERE (34,
FH ZFR(BATKR) | AiEkicE+ s8R £
A EHFHAILK)
BH ZHRMEARTK) | BLdAEA VA AVRAEERERN A | EX¥LLERSEFERIE (35,
A BHEALKX | 7Yy FRGES £
EH EB(BAIA)
(7 N




174

BEAREEZ FEEX)

E % WX & 2] REFAERIRERELE
WA BFRAEAIN | A4 A RBEROLERR PR IFRIFEXEN =R Ax -
FH ZER(BXIX) Fik&@wmyE GRXI) (34, M)
#E EER(HEALX)
A Bz
TATSUYA HARADA Electrolytic Divider for steep Im- | Electrical Engineeriﬁg in Japan Vol.
(B KX) | pulse Voltage Measurements 109, No. 2
TTAKAYUKI WAKIMOTO
SHINJI KUBA
(EEX)
TOSHIICHI FUJISAKI
(FEHK)
Bl wi TRBEED BB L RIBOHETEE TR IEFEER - BHREE¥YSPET
B @ EURBILK) HegazmEs ks (RELEXYE)
Bl ZFZEBLIKX) | FEREBENIBEEORIE L BERD | FRIEEER - HHBEEEXSTEY
B B Gl b7 MELEESAS (RELEXS)
i fk BEHEBCLERENORAKDRED | FLIEIRESFENRE LRI ERE
KREHEMEK (KKI) | JIHEEEHE SHEEHEE ED)
a8 x
U HEE A v B)
N HE (BEHE)
HLE ®5EA Y OEREEN H RIRE T T ARFEL AT IRER BB FHEY
FE @ (UEKI) EE F1H (KK .
KB BB PR B S h 3 REBABEDED | BAET¥HERRLE (Vol. 27)
FE FHEEEX) | AREE
HH BHEERBEX)
KiE &R HEABEYEORBEY AN R | TRFLFENETHMTRELER
FH FHERESEK | V~v-0BEH% BEE (34, &)
HH BEEEEXR)
BH B (hEE)
KB MRB TN BT 2EBRBOERICRIET | TRESFRFENBESEFHESE,
FE FE(RERK) | KEESEREOHE 2 (34F, kR
®HF BFEEBRHEX

Akimasa FUJIWARA
Yoriyasu SUGIE

The Characteristics of Mode Choice
Models Based on Stated Preference

Memoirs of the Faculty of Engineer-
ing, Hiroshima University (Vol. 11,

(IAKXI) | Data No. 1)
(RERFRIAE, F11EF1T)
R i (AKI) | ABEBofAKET 2 Z2FE#HON | TA¥STEREZHFIRHERE
ZHE EHE (KL | ML R L5 SHEEMES (38, g
B EIE
P = (EXI)




175

¥ E &

WX & B

REREDEIRRSS

Akimasa FUJIWARA
Yoriyasu SUGIE

Panel Analysis of Stated Preference
Data

Proceedings of the 6th International
Conference on Travel Behaviour

(JAKI) (Tome 1)
FigE X (KT | EFEZ L EEEEOLTOASZASG | 2 RFELB6EFERFHEESEREE
ZE EE (KKI) | W HEIV (34, %H)-
BE EF
R EIE TEY— E2BUHOREHENRIFE | T ARFELFIOEERENBESH T
HFE BT (EXI) |BEFLoTRRECRETE BHENV (34, %H)
BE EIE BHFBRT - ORETcBELR | T AR¥ 2L RFEERTE - BHE
EE EE (KAXID) | @TEROSH (No. 14(1))
N A WEMBOBEMBHEERIC VT HF43E+ R¥ & hENET B RE
m #K LEMBESBEE CER3FE, &1)
(A &8 TR
FH FREGLUAI) | FEMFTOBHOARILT & BEE RE T X T AR, 19914 3
M 3 (IkI) R &f7
#wrf FEIE
e #®#E (XL | BEREH¥EE EEAE, 19914108 %7
mF KIE
HH 8 GEXI)
= Bk (LK)
IR EH @K | LR, LBt IR A ERBEY OB | B ABREXSHETHPIEHRE, F16
BWHE OB BRIEI oW, #38 (LR, B | &, FH3IE3A
HomBREFrBYEARECRET
&z oWT, FDT)
EH RE (KIX) | W HoRHAAKERIC VT (1 M k
BmH B ft A, (WBHEoMRRESBYENE
B RETEEIZOWT, £D8)
HHE BB (FILK) | IUBAoBRFAMAZERICOVT (F | BRBES LY MERFHE (1991F
HBH B fb D 2) (LEeH, LUBROMBEBREN | BXxS, Fib)
BYEARBICRETEEICOT,
Zn9)
‘R KE¥ B s ) - FHEBEEORAKNEA | BAEBEXSHEITIHEREE, £
EF R BIZEET 2 ERMRE (XD 5) BEx | 1635
NGTNE 2T
BRE &HE¥ B EtEo6)EmEa 7Y — m L
EEFIRrAE — RGBS
BN #—
"R THE B 7YV T —RffET7L— 5 +
B F— LOTMENEEICEET 2HE
BE TE Tr—2ftEHGH L7 V- bERED | 207 ) - P IEFRAEIHREE,
g £Z (KT | WERECETIHE Vol. 13-2 (1991)




176

EAEE woOoxX & H REXLEIRELE
EEFESRE gHarr Y- INWEZORANMNE | BRABRERXLSTETHHHRESE, £
BR T BIZETAERHE (LD5) BEAR | 165 CER3E3 A)

NDIETNT DT
IEBFIREE — g7 Y — MREEOYAM DA m  k
BR TH¥ HIZBET2ERHE (£06) SHE
LER = avyy—rERVKES
i N— 1 BERNEEYORTHECET MR | EABRFXLSTEIRWEREE, ¥
BR #£— (0 1) ERRCE0BRLTcBE | 1658 CEFRK3E3A)
T 38 - KEMo L v FsBEYD
SARFIT T
—
A EBHGRILKT) | kg, LB A e kT 5EEBY O | BARBEFSFELTHEREE, F
Bl & (AKI) | BEwowT E3®) LR, (L5 | 165 (CFR3E3 A, L)
B MKEG@LURD | BoMBRESBYEAREICRIET
BE EiE (KIK) | B8 OoWT (£nT)
BE BHCKTFERHR)
B #
HH EE (KITX)
BH f#— (AXTI)
[EEA N
HH BB (AIX) | UB# AT oRTAAKEBEEICS VT | BREBEZLSTEETHEREE, F
BIR & (AAT) | IR, IBROMBRBRE,EBYEN | 168 (FH3IF3IA, L)
BE BE (ALK | BECRETEEICOT (:08)
ER S BH (KT
EE MEE@ELLID)
BE #— (AkI)
[ Zi -
By BRECKTFEH
B2 N2
(BN~ EROWNZRBRICESSMIREER | BXBEFLFELYTHEREE, F
Il =88 (AKT) | stEo #4285 (tn5) | 16% CER3IE3 A, L&)
BRI T BRSO 4T
(B NS EROMNBH I E S MIRERRE | FABREFXSTETTATHEE, £
Il =B AAL) | HHEOKBCBT 3% (£06) | 168 (FR3IFE3IAH, LE)
ER LEREOFHMEREOLE
B Bk (ARD) | BARSHEBC ST 3EE0KERE | BABEZLPETRWRBREE, £
M ZB (GAL) | BB+ 3HE (F02) ERFEAK | 1658 (PRIE3 A, L)
mE B B & KEREROBEES
(LMEFEAT)
[iiEA N
HH BERBBTEL




177

Z F % WX & B REELELRRELSD
I Z88 (AKT) | BIKAETREREAIC KT 2EEOKERE | HABREXSHETTMAREE, £
mEE R BB TAME (x03) KEHER | 168 CFR3F3 A, KE)
(WHEEKXT) | 0B ERER
# B’X (AXD)
Fs  KfE
HH HRETELD
FE B (BRI | v ¥y V—BoooRBELRERSE | BABREFSHETTHEREE, B
Il =ZBR (AKT) | #RicBAT3HM%E (F01) v U —8 | 16% CER3E3A, KE)
[iE AN BEouKEEicoWT
I Z8F JAKT) | ¥ V-0 b0 RELEHRTES | BABREZSFEZTWEREE, £
L AME HicBET 20 (z02) FREME | 168 CER3IE3A, KE)
22T
HH OBE (ATKX) | IUBHAORAAAKEBCOVWT (£ | BABEX S RS¥HEEFEHMED
BIlR % (FKI) | »2) LEH - B omIRRE» 2 | CFR3E9 A, &)
BHE f#— (AKT) | HEARECRETEEIOWT (£
EH R n9)
BIE EIE (AT
MR EHGEILATL)
EH MEGGLUKRKL
BY BHECKTEH)
w/mE KIE
I ZBF JAKT) | MIINREEHE T 2HERELRNME | AABREFLSASFHHEFHMED
(AN (2 HEOWE (xob5) EROBHEMAI | (CFR3E9IA, UE)
FRIBER R R M oo B =
[N FINREERFIC R T 2ERESRTMNE | DABEXSASEMBEEMED
Il =8 JAKT) | &0oWRE (F06) BREREHED | CEFR3E9I A, UH)
AL & SR S O T
Il BEX (AXKT) | BIKEHERCST 2ETORERE | BABREYLS ALY MHEFHED
AL ZER JAAT) | #icBiT 5% (X0 2) #HHEAEE | (FR3%E9A, &)
i) K{EAER
(hWHEEKRT)
[Nz
HLE M (AXI) | HR#RI Yy —BOROORBRTE | FABES LS ALY NEEEMED
Il ZBR JAKT) | #ricBET 3% (F01) v u—28 | CER34E9I A, id)
[N B OBEBURE & K5
Il ZB8 (RKT) | v » 7 —it0REtcBET 285BREF | 25BN FETELSFNHEESHERE
e KIE EXR B1H) ERAFELERECY | ®XE CFR3IZEIA, £2R)
#E FE (GKID) | 33HEOBEESH
[iEAPN(F VU —OREECET A EREF | EKAN - FEIFSFMRESEHE
AL =8 (BKT) | ik (B2H) ERFHICIZHE | HRXE (FRIFEI0A, &RK)
HE filE (AAI) | HROLE




178

% % 4 WX & 5] REFRECIRESLY
wm m WEOREEEDVERABTLHAILED | BXRBEFLSTIETTHERSEE, F
Mo #x BiEFE—REESESM MRS L | 168 CER3E3 A, KE)
(BEREKX) | LT— EEESOEICH> Mg
BT 2% (£08)

EF I REHTOHBLAR L EBBRET % AR E

o #B/X WENEE LT— EZHICSTS
(BEBEHX) | 2EoOETRZORMBIIE T SHE

—EEEN (1 1)

—HEiEH FREAEIC L ZEHERORBAST— R E

B® o®m LEREBRITZHAENRE LT— @&

W\o Bx EFTHIT KT 2 0E0FHBEROENH
(BHBREX) | KBT5HE (x02)




%5 £ 8

H g B ]
A It e ot
i E BE T
gh R £ %
A £ i H
! il B B

RTEXESSFHEM¥ER
B | &

H28%E H 15 (1992)
(& & #505)
FH4F8 A HIR
FHAFESH R

Bl s T2smEmMyR
T737 A EE2TH 2 —11
EaE (0823)71—91211

RIS o kAR 4 BRI B K & 2
T732 IKEMEEAMSTHIL —1
a5 (0821281 —4221(K)




9.

MEMOIRS
OF THE
KURE NATIONAL COLLEGE
OF TECHNOLOGY

Vol. 28, No. 1 (Consecutive No. 50)
August, 4th Year of Heisei (1992)

Placa-"NRIMBe: 10 VWAISE {1)] (sressrssr yroareareryssrtvsussrassarsasssrayasss aumuusvrryosravins Junji ISHII

Japan-U. S. Economic Frictions concerning Voluntary
Export Restraints in the 1960s and 1970s
—from the standpoint of the international
political enVIrONMENt— «+: trrrrimrrrrereerrrisrrsasnaanens Yasutoshi TERAMOTO

Japan-U. S. Economic Frictions concerning the Access
to the Japanese Market in the 1980s
—comparing the process
of policy-making of the U. S. with that of Japan— «-+«cseeeree Yasutoshi TERAMOTO

Studies on the Physical Standard and Strength and
the Exercise Abilith of Our College Students (Report 3) ««cereeceeccessee Takao ENOKI
Tokushi ISHIJIMA
Kenso TANIOKA

Operation Control of Micro Milling Machine by PC Controller =« Minoru NOHARA
Rotational Temperature of Impurity Nitrogen

Molecule in Argon GIOW DiSCharge «««--«-ssssseseesesesssnsnens. Tsutomu YAMAZAKI
A study of shear Characteristics of Decomposed Granite Soil <+« Shigehisa KOBORI
Updating Procedures of Stated Preference Models ««««--coveememence Akimasa FUJIWARA

Yoriyasu SUGIE

Fine Stories from Konjokumonogatarishu (No. 3) +-esoueeemeemsccimnnencennnnnns Jun OBYASHI

List of Papers Published or Read Outside The

Kure National College of Technology in 19971 «creterimmimmiiiimtimimiiiiinssseissnaesieeetne s

21

41

73

105

117

127

141

153





