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Résumé

During two decades several kinds of statistical analyses
have been devised in the central place studies which make
researches on the locational order of central functions. The
progress of these analytical methods reflects the development
of quantitative analyses in human geography. In this article
the author takes up five statistical methods and reviews them
pointing out the problems in using them.

Central functions are classified hierarchically by the
catalogue method which was first used in the 1950’s. The
result of this classification contributed to the hierarchical
classification of the central places. The threshold population
of central functions were estimated by two statistical
methods. One which was first performed by Berry and Gar-
rison in 1958, is the regression analysis of the function and
population in central places. The other, which is called Reed-
Muench method, was borrowed from biography and modified
by Haggett and Gunawardena in 1964. They estimated the
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mean population as the threshold population by applying this
method to Ceylon.

In the late of the 1960’s, factor analysis and principal
component analysis were applied to the data matrix of which
element is central function. Factors and components ab-
stracted by this analysis were used to classify the functions
and central places. Lastly, Guttman’s Scalogram, which was
developed in psychology and sociology, has been recently
used to measure the locational pattern of the central
functions. To what extent the locational pattern deviates
from the Christaller’s model can be measured by this method.

Each method has not only merit but also demerit. Although.
it is important to proceed the statistical method in the future,
we also must make effort to collect the data concerning
the retail and service functions which seem to change dra-
stically in quality. The development of method and data
collection can contribute to advance the central place study.
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Threshold Threshold

Central Functions Size Central Functions Size
Filling stations 196 Freight lines and storage 567
Food stores 254 Veterinarians 579
Churches 265 Apparel stores 590
Restaurants and snack bars 276 Lumberyards 598
Taverns 282 Banks 610
Elementary schools 322 Farm implements 650
Physicians 380 Electric repair shops 693
Real estate agencies 384 Florists 729
Appliance stores 385 High schools 732
Barbershops 386 Dry cleaners 754
Auto dealers 398 Local taxi services 762
Insurance agencies 409 Billiard halls and bowling 789
Fuel oil dealers 419 Jewelry stores 827
Dentists 426 Hotels 846
Motels 430 Shoe repair shops 896
Hardware stores 431 Sporting goods stores 928
Auto repair shops 435 Frozen food lockers 938
Fuel dealers (coal, etc.) 453 Sheet metal works 1076
Drugstores 458 Department stores 1083
Beauticisans 480 Optometrists 1140
Auto parts dealers 488 Hospitals and clinics 1159
Meeting halls 525 Undertakers 1214
Feed stores 526 Photographers 1243
Lawyers 528 Public accountants 1300
Furniture stores 546 Laundries and laundromats 1307
Variety stors, 5 & 10 549 Health practitioners 1424

Higt : Berry and Garrison (1958)
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SN ABEN L DO EYE L OB E T DWW TIRA S BRI THEND,
WHETHi L, RIIEOHEES L RZ ik - TH STz 5 HEEDOFIIR
L, Ea0RENERNERENE DX S KRBT 55 &\ ) BB R IXG
ORETRET 5,

6) FIDEEE (b 3\ izFROH) OBBHRSE, KRN EERIEOMBECH S
B, KODIHDIEE (8T A—2—) 2OEDRBETEH», HBR22
PEET 20> CREENBL L, BEETOELAWRENZXKDHTER L,
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T bR X 51T, RIIBMOHEERCOWTIE, HFHTIERIEOWLTWL
DHDHNNRD D, TEDL LY —T 4 R AALKEEDLTHEELY B NLDN
HE LW, BBRCIIRELGENRE W, EENT-- L 512, REsEE
EUTRHWNE, ZORERFRINDA, BREHOBERII/INFZECE LN T
BY, —ROYV—T 1+ ZRLZODWTIRERRE SN, H/2, RIBRGHE
NORIBMAOEHEETZHAE, 1 AL OFRBEY —EL A2 THACD
FIERZ W EIRWA TV, ZOX DIV DDREARIER I NS 2, FAid
WHBOEAME CTHHRILMEEZBHIHEC L > THEL, Z0KRICH L
DWTHNMERBOMFEINEELTWI ) EWI HIRZ D HEORBMMNS 5,

IV Reed-Muench 3% & 2. OBBEDOBIRBAA O DOHTE

IR EAHEE T 54 2 DL, Haggett, P. & Ganawardena, K.A.
(1964) T & - THRRE N7/ Reed-Muench #:Th 3, Haggett Hic ki
&, TOTERERE RS OBFERAAE T HBRICHAWSNB R
Y hEEBTWD, B ERERE L 2T 35E, PRTZOBMIIFTESD
2, ZOHBRIILHEEL S - - ERHERTH Y, ZHIIAEKCE > TR
Bo TUTESERLZBEL UTHLILEWIELD 20D RENREAIIND, B
BRI EREDRRIZB A L b ESIER TH b, Z DEL T U THEEET D
AENAKFIIND, 2D, ZOZ LTI WAIE, BEERSRITBA
Ad & SITHEREHIERTSD, ZNNBWMOEIE, &5 EARODEED T HO
HEEND 003 1 OBRIRRERETHDOTH B, &5 Lic—HEDEL
BeA3 B B 7z, BRILBA D OHEEIC EYFEOMN T N B HTX 0TS
%, RIT Haggett 5 (1964) DHlic iz 5 - T Reed-Muench B0 EEHEH
ZOWTHBELL Y,

WESODHIDEE RSB D, Zh 5 EAOBRBEOINZ 10 £ % >0 5 oic sy
, BROIEZ 1, 2, 3« 2RAM% D135, RIZHBHNKEEC OWT, %
FREINV-THEDTZNU LD YV~ FEKTZ DBEEX R Ut EX
DHEEHFN, Zhi Aec 275, I5CRAUEIBICONT, UZEEK SV —
TEEZDTENUT OISV —TRE BT, BEELEETHIEED K 25
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H6E FiEORIBWAN (PTso) OHEESIE

- Ap PN 7
1 2 3 1 5
0199 A [200—399 /[ 400—599 A600—799 A |800—099 K
B 10 10 10 10 10
Fi s b 0 3 4 4 10
Fi 7L 10 7 6 4 0
WsgAEI L NIV
DU R U (A z 17 10 ¢ 0
USRI U
DR CRBEED b (P 0 8 7 13 2
%g%ﬁg?%f 0 15 41 76 100
30 . Ag
P,
% 20 . el
~— ..t -~
B 10 It
- - j ¢\ -4
1 2 3 4 5

0 200 400 600 800 1,000
ARV RV

EA4E FifeoRIMAL (PTso) OHEESE
N, Ik Ps 2 Th, ABOZEETRTOEERSV—TZOWTHY, Z
DHRABELEED B, BORIIOFERERLALDOTHY, HAKIIN
ERRLAELDTHD, HicH b BITHME Ag & Ps 12T ZNADHEY
BELURWEEN L BETHEEROBHRBEELRL TWD, ZLTINDS
2 SDIFNBDIET B EANERC AT, FOBEOHROEARLEADL
Noiw, COBERAR HIET B A0% RDEEORIIBAR PTso) &7
By WHETHL, MEEREETHERRP) T HEERE (PstAg)
DHENRE0% &2 HDEZDEE BTN, B5ENS PTso 1, 5B
3BEDEE I V—TDOLEKLS% &, AL <%4%E@%%7‘w—7’£ﬂ:i

T6HDIEC B B2 D, WHLATIOREHETBLROEIRIE Do 757
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=0.26 500+40.26x200=552>% b PTs0=552 AT 5,

Reed-Muench E&ZRILBRAOOHEEGHEE UTHW DX Haggett 543
BUDTThY, ULrbBEOUNC DT EEZBWTIT -2 RIRIZEAE R
W, HEBFEEDNE D ThSH Gunawardena (1964) Z& 4 u o TCoDFHEk
ZEAL, ROBEBORIBANAME L7, WRE L - FDEEIR 130 1
DT BN, BEOHIC IhE, €4 0y DEESHIZE SN & B EBE <
ERLDREE SO ENHL 122D, HEITHRIICTbhi, W EThH
g, BEBBOLTNRAAZRENNLY K& L, #->TEEDOIHEELE
W, ZOHREUHILHEETS Y ZR5, RUBADRMEBIC X > TEL->T
Wh,

Reed-Muench %% A\ iuid, HEMMBICRIIBMAOZRIEE TS Z MR T
&5, UhLZOFEEERATABCERTNEZ L3, EXY AOSBCY
ETOWTHBRDT D8, YL I > BELEWHL#MT v— T,
ETHRZORELRETHHLMI NV —IRBTEETDHEND L Th D,
b UZORENTIZSNTWEINE, ZOFEXEWDZ LIZTET N, B
20MBRIE, ARBBOLSVEEDL S LEET L ESWTHEET DM E
W5 R TdHD, Gunawardena D& 4 v o TOWIETIE, AOERELLTH
BEREL, UhD2OBBRIIBADERHEL TS, ZhIENELLZAD
B, BEOEEERCENEZL SN T WSO LBLIDA, E4XD
B OEEIIBZ 5 {HBMOR r— VB T, RITHBEMCEEIND TH
55,

FCbBNIzE ST, FRNEREORIIEADRSSEE L >~HETH Y, B
ERZETIZZ N, Uledio TRIEMEBOb A RERIC & - THEDFFIN
ANrbbZlbdb 55, BRAEHRKIE B#ELE Reed-Muench #ic k
DHEEDRERNRIL D LS UREAOND, UL LERLWTNOSGES
WRHEZULTh, HDEEEDS I X Z2 O HFEFICET BRI/ LN, &5
UTROLNABERE S LT UT, EBROHLEENEDE 5 21T % — %
BIRUTWD 2 W) HEDWTHIRERED BRI LA E 2\ RIZED
HEEZHDH Y 27 2% BT BHROEEORFSI L 2 OB BIICET 5H% T
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By, BOESICHYTAROMOFEF EEBCOWTIZEIIM L AL
ST, RICRANSD S b BB IR HERIE, Zh s OFEL ARHCE
BT HENTERINLDDTH B,

V BEFSHT - ERSOIC & BROBEE - P OBOSE

FROEEEDSTHE A £ A B8, BREIEPOEELTITmC, bt
EITHACED BT A SN OEEER E UTERTHZ & 23D 8k
Ve ERTHAEHBAOKTATHHITFINOERE LTI, HEERENTLAS
N2BaL, BXFOEELX 1, 0TELTHAOHANEALND, FIHHA
T AOEMANE, RO AR EROEBEOHER fE BRE $5Z LNT
%, MEOHEBESWH, S BCBNIRIIBWAODHEEXITH Z LN TED, W
DEBED 72 MTIZE T Z O & — U 3 X b, #E- THRILBEELRA U
IO nEREDLDNRD D, LU T, DD OFRDERE LTI
& — VMBI HRDEENRD D, =5 Uizl LIXBETFO IR OMHBRE
ERDBERCL > THABREIRBE LT B2, BESERS OBEELAS
7eDIIE, H5WIBEOHARREBSRLLTNEL S, §4b5, &
NETOEGZEBEI LS, HMEFHEENS SBEROBELSLRERETO
FrEEAWTHL AT RS MNIWOENRICLE > THLRSLIRCLE >72DT
BB,

7 DRHBRATHS Berry, BJL. 5 (1962) k57 x J #EREOT
4% 7 TORETIE, POBEOELECEEL 1, 0TXRbLU7 incident
matrix CERFAFRBEAIN, F— 20 OEEEHIIET WL OHORT

ol B i
apa © c c a 1 ki
i) new . 2 ! ks
Al =0 o L T IsCge) =% 1 1 =C' (4,9
ﬂl" ...... o« . 1
K- PO R ¢ Y Ca* ° 7 1 k‘]

E5E WFHN - TROHWIC K 37 — 2 OLEERE
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DOHHARTONIZ, B1RDIED EDF — 2 03E T BB DO59% % 38 L,

[SLHI—FFOIRD ) L B33 bhiz, 2L TIDRDICS &SWTHDERED

FFRIRRE S, S5 EHRDOBERY R T, B2 - 83 RME, &b

DEBED T HF SO OB L IR DL WRD TH DA, BWARSUT

WEFRDHIOREE, S % b &, B, NELEOBBHEREY RB TR Th

DT ENbNoTz, BT RIPOEEDOIHFTIZE 1 ROCHTHEERED
BTH OB S

Score on Study I.D.
Component Central Function Number
5.5-6.0 Gas and Service Station 60
Automobile Repair 73
Restaurant 32
5.0-5.5 Bar 95
Grocery 2
Farm Materials(Feed-Seed etc.) 144
4.5-5.0 Church 142
Farm Implements 110
Farm Sales, incl. Elevator 145
4.0-4.5 Building Materials, Lumber 87
Barber 8
Hardware 7
Post Office 43
Bank, Savings and Loan 39-40
Appliances 47
Local Government Faciitly 146
3.5-4.0 Meeting Hall 112
0Oil Fuel, Bulk Station 89
Furniture 48
Beauty 9
3.0-3.5 Insurance 31
Variety 11
Other Building Services 90
Drug 4
Specialized Auto Repair 74-77
Indoor Amusements(Billiards etc.) 104
Self Service Laundry 28
Lawyer 45
2.5-3.0 Doctor 60
New Auto Sales 71
Real Estate 29
Newspaper 128
Shoe Repair 96
Drive-In Eating Place 67
Cleaners and Laundry(Operator) )6
Used Auto Sales 72

2.0-2.5 Plumbing 85
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Score on Study 1.D.

Component Central Function Number
Movies 98
Auto Accessories 85
Other Medical 64
Veterinarian 65
Food Locker 92
Women’s Clothing 23-5
Supermarket 10
Dentist 61
Hotel 93
Jewelry 44

1.5-2.0 Extensive Amusement(Putting Greens, etc.) 101-3
Liauor 132
Men’s Clothing 19-22
Men and Women’s Clothing 18
Radio TV Sales and Service 46
Funeral 108
Shoes 35-8
Motel 68
Blacksmith, Sheet Metal 141
Fixit 91

1.0-1.5 Florist 33
Bakery 13
Bus, Taxi Station 122
Coal Yard 88
Telegraph Office 117
Telephone Answering Service 118
Job Printing 106

1.0-1.5 Gifts 50
Loan 30
Photographs 55
Private Warehouse 139
Commercial Garage 83
Pay Bills, Currency Exchange 41

0.5-1.0 Movers and Haulers 138
Candy 133
Music and Records 53
Children’s Clothing 27
Electrical Repair 86
Building and Construction Contractor 131
County Government 147
Mission 97
Second Hand 54
Monument Sales 109
Sporting Goods 42
Dairy 12
AutoWrecking 80

Higi : Berry, Barnum and Tennant (1962)
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BAOBREWH > TRUZDDTHY, BROKEWH DI ERILEAD/N S s
DHERETH B,

Berry 5 2% incidence matrix i€ direct factor analysis # @8 Uz xt
U, Abiodun, J.O. (1967) 9 = 4 T UA-hD RS EFE L T 5HE
TOEERL, BRSOV EEA Lz, RNRETF 422 ) 7 OB
BoOT4hL#ic s 5N D28BBEORDBETS 2, 81 TROE, Eoduli
BEE HIHBIAGRL, REO SR L EBEELFHTIRS LRI N, B2
ERDIEER - THEIBERE & OMBENRL, FHEE3 - B4 TRMITHEN
P = 4 ABEEE DD AID R, DOWT Abiodun 1%, ROBEOETER
2B HIDHIEOEMELXEEL, Fv— A eoFEE AW THO OB
PR EER L 7o

WHETHCHRTON, S2VWRERLSONEZ B ATH L LT, MR
(i) O >EHROS BTCEELRSEHEL, ULrsobiig (i
H) XDEFTOHEL, 1960FERDUBBRACITONT &7z, HdH BEOE
A, POEEEEAER L AR UTHETAE, ADEEDIIH % — > DL
HEZOWTHEBBRB LN, Zhied & SWTHLBREOEBRAXTH & &0
T&D, —J7, FDHMEEREAL U TRABEODWETLE, ADhOBEER
BRE— DR b & SWT, RDMOBERMETT) ZENTED, W
NICLU TS, WAETHO S OBEROBEEETEAHIZILEL LT, WA
%5, TEHIEIEZL DBEHRCH &S THILEEE— DO HRES % B 5
MWETHDONREDFEDHEMTH B,

WFON - ERDOFOSDEDOL 5 BOEENCEE LT, EZ KB E
ORI DM & & T HBAFEER L, RBP4 EH LT
OFEUL R RS T2, B BRNX1969EE OBEFHIHERETH Y, Fd
HERODEEBORIEIZNZN100L84TH B, BEDOTIRCH > T ML -8
1RFIE, b EOBEENL>EHEDE5.1%%HH T2, F1KRFNTAHA
FAWENR S RE LEERTAHROEEBIZTIC DX Y, ZHIFERLEED
4.5 \THETH, (BE8ERBR) N oOrhDEEE: AD & OMEBEEIE N
THH0.9L EERTAD, B1IRFIIEEOBEEEAZ»ZEbLTEWI X0
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&R ADELOMHBEREELIVRTAMR
x e
= m 2 RAia

B R E1IRT | E2RTF | EIRWT
BOR ¥ 5 | .993 .910 .393 .075
—I R 7 | .989 .830 .457 .045
(o ik x b OTEE 25 | .988 .839 .439 .064
T U B 51 | .988 .928 .349 077
EfRE e 3 32 | .988 .804 434 .033
R R B 18 | .987 .876 464 .058
IS - Ll S NeE 20 | .98 .805 .434 .041
HEE - WERRE 16 | .986 .898 .400 072
BT - RN 1| .9%6 .842 .507 .113
xR ¥ 6 | .98 .038 .333 .048
T - FHERRL TR 4 | .984 .853 .488 072
IRELNERE 11 | .983 .892 .390 17
2R - SklETEE 54 | .983 .929 .341 .042
RN SR 60 | .983 913 .375 .061
Ber % 21 | .982 .930 .355 .024
KB Fe % 2% | .981 .886 .400 .090
T B R A 31 | .980 .935 .303 .106
SR - IR - BE/NGES 17 | .979 .857 .498 .038
SRR 24 | .979 .037 .306 .094
i 59 | .979 011 .376 .086
THhEE 59 | .976 .936 334 | —.000
BRINESE 33 | .975 .878 .415 .115
AR 67 | .975 .896 417 .015
KE - BEH - B/NGEE 15 | .973 .829 .509 .046
PEHR/NTEZE 37 | .973 .829 .527 .081
¥ o# A 7% | 972 .807 .385 .045
EEENNTE 14 | .o71 .846 .486 .003
&Y - TR 22 | 971 .891 .420 .029
W B 68 | .970 .875 .406 .135
B 72 | .970 .870 .445 .028
B BENEE 34 | .969 .939 .300 .032
B, #iEs s 47 | .968 .870 .429 .016
® B’ % 62 | .968 874 .438 024
[SE 71 | .968 .845 .468 .097
B¥, LALNITY 19 | .967 .965 .295 .078
RA - THEIR/NEZE 28 | .966 .801 .549 .079
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- B é AR ED G

F R g imr | momT | mamy

i 55 | .966 .965 .234 .058
81T, (B 65 | .964 .949 .245 .095
B oE % 2 | .964 .822 479 .140
TARBEY — 2 64 .963 .854 .465 .062
i - EMRIEE 8 | .962 .864 .445 .015
B OH % 42 | .962 .872 .409 .082
EEE MG 36 | .961 .822 .528 .003
IR S 78 | .955 .967 231 | —.019
AR % 45 | .954 .855 .434 .022
b3 AsilE 56 | .952 .950 .222 .060
ZE 3 EAE 43 | .950 .870 425 .016
g7l % 38 | .946 765 .616 .046
HE%E 77 | .941 .939 .204 .078
fiEfUNEE 27 | .940 .859 .395 .095
e, Yt 61 | .938 .857 430 | —.024
Ne—, FeNb—, FL I T5T 79 .935 .986 127 .030
EWICAHET 32— 2 74 | .932 .844 .363 .085
* A % 70 | .931 .790 .509 .017
B A 8 | .929 .782 560 | —.082
O % 23 | .925 .890 .202 .172
REEL R 13 | .923 .716 .595 .086
By - B 8 | .919 .949 .152 .065
R S NEEE 8 | .914 778 560 | —.082
HREERS 73 | .905 .726 .627 .020
BRI 2 35 | .898 .847 .325 .020
W, €7 - 48 | .84 .697 .636 .029
MREY - TN 66 | .880 .669 .654 | —.015
BERS - kzE% 8 | .878 .728 .547 .107
TBABIZ 40 | .874 .653 711 | —.010
Mo R 3 | .865 722 .421 .143
PRS- 775 R B/ 93 | .862 .647 .580 .202
REBFE, M 69 | .857 .759 .374 | —.009
72 HNGE 46 | .843 .758 .288 .201
BHAR e 30 | .831 .580 .679 .057
BRI EA R 29 | .87 .598 .683 | —.028
BMKEXZHRES 10 .822 .620 .494 .213
I % 8 | .814 .574 712 | —.102
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G Anzo By ARE
* H A Tl E T ——

z H1RT | B20T | HIRT
o R 9 .810 .606 .496 .301
TR/ 12 | .800 583 575 A1
AFENRY, R+ 58 | 741 466 740 197
o oM % 53 | .725 419 79 .058
B B % 49 | 691 425 729 .003
T # 3 | .679 414 625 .048
KBRS 52 | .674 438 670 | —.006
W o % 75 | .653 364 804 011
ko o% a1 | .62 412 589 140
oA % 57 | .492 987 .395 873
»oU % 4 | .49 232 554 082

UAHDEO ARG 2Rk RETHIRFLEALLND, &
NENL, H2RTENT IR F ARESBAOEE R THOEEX, B
s pewde  AGEARY, AEELEBRZCISEEANA D, N5 OREE
WD E OHBEAMOBEAR S8R L, ARDSOER & OBIE T
EINDTEEENRD S, EM3ERFTESUDI.THRHMPIND LD, I
5 PHATFEHTHEHNEEOEATFAMED Y = 4 M X » THLMED T
HRABIL B, 62T &ML U 220% AR SNz, BIEZRARLE
DOREBEHEM0.870 LD RN TH b, DO RBICIE U T 5 HF
AN, CHES L, BFEAOLOHEENRZNEEEL 2L, ARRRUS
DERIC L > T HBRREINLBETH B,

PERNT X5, BFANPLERI S & 2HDHEEDILHIFFID
BRI X > T, SN TEEHTTb T WcHDHEER L HOHID BN
W EBHCITAD L DL oize UMULEMRS, ZOX) BHENERTES
DIE, ARF— 208> TWBEETHY, REFEMEOL ST —%
RRFDIE LSBT, ZOHEOHEANENRIND, TNEMAT, 7~
2 OIESEEORRY, BFANE, REESHZEOEEHDL YT SRRT
NEMEA LDV, Ee, ANFHEOBBCEANRSANTE, Abi
R OBIE L\~ 5 AEDBHABRBICU D EWENZ K B0, FIFED
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BB L X VEBETHDA, Thid dREMRKORNEW[EDEKE
BNTIREDEWN,

VI #Hy berREBNICESZPHOBEEOSIHNG —VAIE

FRIDEBEDITHREFI AR T2V 242 5 — - £ Fvic ki, DS
DO BIZRAE U WBEREET 5, T2bb, BRALHL, Zhe
FH S PRI SN A ERFAOHICIHTE5HOEEBE 2T NTHRE Lc) A
Z, 3ILTERPLERE ST HHRONEERYRE TS, Licii-> THIDMO
RN, £ 2 T 5R0EENRE T BT, 22, 27
AE T — - BFVEHROHORE L FLEEORFEFIC—R—DRNEBE RIS 5
B e R A R 35 = SIS B I\, FRIDHIBT AR O IO AR BT L
T, b-oEb7 Y R257— - EFVDL S LMY 27 A2 BEEHEDOH
THRELT % & L AERMCTTbz, UL UHERE AEROND O 1o
T, JIVRET—« EFTWVEREOHLHY AT & LOREENREHINS LD
Cish, 7IRET— - EFVOERNIATOLNLDL I L 57, WHET
L2 L EF WAL DHDRFENZAIREFH DO LITRDIL->THB Y, EFVE
DLDLALBEREREEOHRICRHEZ S ETHDIXEY THB, ZZTEF NV
DY O—EREDHIES 2 EHBEIEBD A LT, BROBRENRZDOET
WNEENRBEBHL TWErEEEAUCHEL L5 LW RABITHID &
HITIs -7z, ADBEEE & D HEIARTE-S < B incidence matrix It v < d
REBHE2EALT, EFVEEELOREOBELAEL LS 235 Bell,
T.L. 5 (1974) OWHEZZFDIES>DFITH 5,

o b= UOREBIE, &b DE¥OWHRSTHFCTREL RS
MBEDIEDTH D, WE, HEMNEIHEINDE WL 2HhDEK (bBWiE
TAT L) RbD, ZROEHTHMALNDORIGNRT—2ELTEHEALLNTY
L, BRERXEGFHUTREEZBRL, ZOoREO—®T: (AEH) o
BrHEL LD LW ORZDOREFTONAETHS, Bell, T.L. & Frank-
land, P.L. (1973) &, HIFEOSH CEEBEOVI R L ED - HLE
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DM T, BEEOEREB 2 — U E2BHTIFEEL UTBRZDOFTENAN S
T\, HEZEOROMMIEDO LA TIOHERAVWLNE L 5 T »720
EOWREDZ & Th B,

LR, DEEOSBHCHBINGT v b OREBEFZALHY 2T 5D
F— 2T HEAT A L DOBRIIRDOEY ThbH, FIRET—+ EF VT
P> THDBEREOERE YL 7 — 21750 TEb LIcBE, ZZRIXAUEE
CRITH2HLHITCTN SR CHEROBEXZRETH L W) R~V ik 5
N2XTTHD, PdtE AOEEEOEBOIE FC ft->TF — 2 ZHER&R T
E, T2 IRRAEREEEYR TS, ZLTED 23T, ZORBHLHE
B~ ZZRHy b OREFFTW) [RRe—RTlE] 42
DTHDbH, 2 b oD [HEE] 5L LT incidence matrix 2354 247 &
N, 00BERIZ—FE, k1 0BRIMFCHIE>TwD, dUASMAD
BN ->T, 0DRICLIAEITY, TR 1IDOAC OREETHLI 2T &M
bhiE, ThE27 V2425 — - =FUhbDBETHY, ZOEEEST v b=
CREORBEHIABZL > THRTHZENTE S,

Bell 5 (1974) XU L, 72V HERED I 2V EMCENT, 720
FRIDBEEE L 350D FDASTE S BF — 2Tl O EE BB Uiz, Z O
B, 19395 5514, T04F LERBELITONT, BRERKD 530.95-0.97
—0.98D L 5 10CESWTEARI ERBALNCE »Te, &2 TW S BEME
%ﬁ&V5®ﬁ?@ﬁfi%3néﬁf&%°

Rep: ]. "‘ﬁk—

7212L, RepliBEHEEN, ERREINALBRBEORLNCAHOSNLTFE
UVEEE (25— 2HT5) OB, NIiZFRL#E, KIZHOEER TS5,

D H o bv v REBHCIIERMERE (coefficient of reproducibility) o ftizc, &
NED BB (minimum marginal reproducibility) 0 R (L& % (coefficient
of scalability) 72 & OMEEMNEBIN TS, i, ThbOREEREAR
BT EEE A iR Th 3, BTHEREO T n /7 2 UTREE—
BB - IUAE—ER [SPSS #zt/<v 7 — o | &R | RPERFEHRL L EFRAeT
5%,
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% 1]

BREP AL T

PRAT LT L > BN EHE
LA IS (PR

AT L7 T LB
AL T B

11
20X 7

=0.92

Hyo b v OREBRRFRBIBLT— 247

E, Thbbxd—RE-z 5L, BRELXHELULTIDERL 1DER
REEC2HIhTHE, BREFEEL1.0THY. ZHEXIVRET —
EFWVERBC—HTHNRE—0 ThbD, Lo TI RV ZMNTIE, DK
BEOMBRBRENC IV X 25— TFVRESTWTERLLEWVWAD,

Bell 51200 Z2>3WT7 4 27 MICBNT, 67TOHILHEE 2000 FRILEEREIC
DNTHAFETT o0 ULLITHIOBEMR 67 X200 DX Sie k&L 2D L, &
s herDF VT Y XARBEATE L 2B, 51k Green, B.T.(1956)
PRERUIGEUFEE i, ZO/R, 196080 5704 £ THOI0FERICH

72- T2 EHB CHAERBOHER YA/ 5,

0.949—0.948—0.949—~
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0.946—0.946—0.943 L bFNERLETLTWB Z EMbhotz, DEH &
DORICHDBEEDII I 2 — 21X, JVRET— - 2F VBB TIESS
B EELONDDTH D,

H o b ORERIL, AOBECHOHMOREDWAAICERL ,
WEIWC—RITCEDBENE LD L 5 L2 DFFIEANE A 278 5 Fzlla BH
TR2HETHD, CONEEXRATIEEL, MCbdkdic, dikEE
DEENRE—VRIVR2T5— EF VRS ENEIERBELTWDA, Z0OR
BB LHD, Bell 52T > TWB X DT, FA—Hk CRERFINC,
TRREDMBRTHBE L ZNSRAUARETAE, X b EEECEERHHEL X
Do MAT, HESHDBEHTEABON LTI B HROEEDFEHIL
HMITERU, ZORRIIMELEB) 2L E>T, ZORMOMEBENRT F VT
HWETHEZXERUTWDY, BN ZNASEBETEHAICS D% WS
MTTBZENRTE B,

COBHBEDNEIEDDOREMIL, RELE THRENLERSYETS -
LI L - THLDEEEDFFIZRET 5 LA, ROMORES (BE) 2iE
THILNRTELRTH D, (RO TIZADEEEED RILE L EF Ot %
Tl s T, ZRNOSEBNTHOMOBEERELLN, Fy b ORE
T CTRENS AR S LN TEBDTH B,

FRDHIOTFFEAEHRIE 1 b T, BHRENRE LTITbhB LSS
HITHST, ALY 27 A DBEBHECH U TN Dh0BMRHIND L5
T oTze K DEAMFER, REMRCIZZI V245~ EF VDL 5 58
ELBRBHEBEEIISW, ULhLhenws THRELEGEESRHE ST W2
EEHONTUT W2, BESEEE L EELEEEOBRCH ZRED /N E —
YEEBRCEEL, $Z0BMEBHT5RAL, BEELYEBCEEL
NERINETOWRELIZRLY, RAOBEOREDEBITIAD 25, UL
LENEEEHEA»SERTAETEALTEIWTSS 5,

8) Bell. et al. (1974) T3, FEEER2ED 3 X 5 2B 2TET FOEER 7 v
22T —HBRE, N ENERIBOMEELL v o L UEREE BT T 3,



SRR SIS HTIC BT B H R B 329

T # &=

RSB D YT MR 2 B 6 M § BRI, 2V A% T — - EFVERBEET
DEHBTIRUD bt, ZODHDEEREE FRDBOBEE W) ZOE TV
Db o—[ERDE ) CHBINT Y, BELEORRZ ZBFRORKHAT
BOENDEDRELONT X, BEDOHDHMY 27 2B HEEMEDOTE
ConTIE, BEE L OFmHANg Shiz, FBOAERERE UL iTnn
R, BEMEZ D LD OWTERT A IIE, T THLERECHOMO
SHIFE R D \WT, (@5 2 DFEAH S ML > TWEThEZ 580, Th
T TOHBRE, HEANWBREEZRZICLT, SHOXBWEBC S & JELN
LN TERLEL VAN EITNAZ N,

BEEmige S T 5o 0it, TTHEOFRNEL L EHRINREE 52
Ve HROEBIIELC L »> TTONBHENRT WA, HEEMFE LRl
ZLOMCRLELELV RS Y, MENBRALTAVWONGZ LD
\\, City—Town—Village—Hamlet & \~5 SEZABEFOBECIGL TL
KINTESETHBN, INHIL > THRISKBEEN, EEOHETHIDN
Tk AEAERICELWEWD RISV, BRNLEECL 2EEHRT L
B2 Eic b L SRS ER - X VRAILZWE 231, BEEZD CHH
BEOFERND 5,

AR THRU T XA OMEHHE, EHHZEOND LD TR
¢, TNSHIZFDMIFEOREL W) BEHURNORTE LA LNENETD
Do HIBHISHEHBEEC L 24005, EMELISERBITEC WS £ TORE
Bix, DR E DDOREL T — <& UTd > TWiehEEEA, 1960 -
TOERIT 5 T ERNEEDORNE ML T\, HEMRITERITRNR S B
EEZABNDR, TOHE, BEEZI LXK, MEOORIINGEEZENERK
MOEDDEFVETERZNENWD 2L ThHDB, HMRENRA—DT— 2L
CTEEAIHEYERTIE, SREISOTERERZDTHSH, HilthELR
RULBECHECEENRTFHINTVWDEVSLEEWTETHS 500 WT
e U Ty, HFEZNERIFENSLOTDEM, EDOHTEERATHNI



330 Bt BEBREATRE

PEACHRBEOEFBIEEL TWBDTH D, FERICOWTHHRETHH
BERHBHDIIE IR ZDATDONT Th D,

FRIDBREED Y TR & B & i T HBO W O & DO RIEIE, AL W
RIS E ARNEF — 4 L UTEDE IREABMEWIBETS B,
CORZDNTIE, BECHMEDRIES % » < » THEA RHERTb B
WP INIZEND B, LU LR LIERLDEEEREWEESHD
FRDERED BAVIEK L BB IIZE LWL DRD B, & HEWK TIEHKTMHT
D GEOBBLEFT DU L, $TZOMEC>WTI L RERSD &
WA B, W BT NAETENRLRINT LT — 2R+ ThL, DRk
REFHBIEER->TLEINDETH B, LODIEIREXE TR IND/IE
R, ¥~V 1 2EDODIFZLWHREL, 2ORBTCOREILEMIETL TW
BDRECHBNT, CNSOEEFIELL &5 A 5D, DL S 2EM
DEEOTEETR T ERVAL ., BREEHCA—FERERIEKS = 23
BERDFo LWz & T, 2MEBERCEMREDEET S L & HA
BEHRTHD, TNWASHEIL, POMEOROMEIII T, ZOHEKE
REZBC AN LDEEELDBERS D, DV ERBEELLLEbTF
—S{ED EH/MHEORE L WS 2 DOMEIT B BESEN, ZOFBOHLE
HEHIRDIDEELOIND,

2 & x B

ABIODUN, J.0., [1967], Urban hierarchy in a developing country, Economic
Geography, 43, 347—367.

BEABON, K.S.0,, [1977], Central place theory; A reinterpretation,(New York)

BELL, T.L. and FRANKLAND, P.L. [1973] A method of analyzing a class
of related problems in the patterning of central place activities; South-
eastern Geographer, 13, 30—40.

BELL, T.L,, LIEBER, S.R. and RUSHTON, G., [1974], Clustering of services
in central places; Annals of the Association of American Geographers.
64, 214—225.

BERRY, B.J.L., BARNUM, H.G. and TENNANT, R.J. [1962], Retail location
and consumer behavior, Papers and Proceedings, Regional Science
Assoctation, 1, 656—102.



D BSRED IR IF AT BE T 5 IR B 5 331

BERRY, B.J.L., and GARRISON, W., [1958], Functional bases of the central
place hierarchy; Economic Geography, 34, 145—154.

CAROL, H., [1960], The Hierarchy of central function within the city;
Annals of the Association of American Geographers, 50, 419—438.

CHRISTALLER, W., [1933], Die zentralen Orte in Siddeutschland: Eine
Okonomischgeographische Untersuchung iiber die Gesetzmdssigkeit der
Verbreitung und Entwicklung der Siedlungen mit Stadtischen Funktionen,
(Jena).

GREEN, B.T, [1956], A method of scalogram analysis using summary
statistics; Psychometrika, 21, 79—88.

GUNAWARDENA, K.A,, [1964], Service center in Southern Ceylon, ph. D.
Thesis, Department of geography, University of Cambridge.

HAGGETT, P. and GUNAWARDENA, K.A,, [1964], Determination of popu-
lation thesholds for settlement functions by the Reed-Muench method,
Professional Geographer, 16, 6—9.

LOSCH, A.,[1943], Die raumliche Ordnung der Wirstchaft; Eine Untersuchung
iiber Standort, Wirtschaftgebiete und internationalen Handel, (Jena).
VINING, R., [1955], A description of certain spatial aspects of an economic

system., Economic Development and Culture Change, 3, 147—195.
WATANABE, Y., [1955], The central hierarchy in Fukushima prefecture,
Annals the Tohoku Geographical Association, 7, 25—46.
YEATES, M, [1968], An introduction to quantitative analysis in economic
geography, (New York)





