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Statistical Analysis of Distances of Regional and Intra—urban Migration with Respect to Inhabitants
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ABSTRACT

People living in a city sometimes move to other places in the same city and occasionally move to other

cities. The distances and frequencies of regional and intra-urban migration may have relations to their
genders and ages. Is there any difference among migration types (regional or intra-urban) and gender
groups? What kind of statistical formula can clearly describe the migration distances exhibited by age
groups? What kinds of variables are involved in the formula? In this paper, these relations are analyzed
statistically. Migration data for four years (1998-2001) described in the residential notifications were obtained
from Fukui City Municipal Office. The statistical analysis gives us the following remarks: (1) migration
distances by male migrants are relatively longer than those of female migrants with respect to all age groups.
Younger migrants move much longer distances than older migrants. (2) There are fluctuations in the
relation between migration distances and ages. (3) The modes of fluctuation are different between the in-
and out-migrations and the intra-urban migration. (4) This analysis reconfirms that "gravity effect" (the
product of population size and distance decay) explains the migration distances very well. Its explanatory
ability is much higher than the other factors of "random effect" (all migrations occur randomly), "distance
decay effect”", and "population-size effect." The explanatory ability of "random effect" seems to be lowest.
(5) As for the regional-migration by young men, "gravity effect" explains the distances not very well, but
"random effect" explains the distances relatively well. (6) The male migration distances are affected by both
"random effect" and "population-size effect" more significantly than the female migration distances.
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Figure 1. Large cities whose populations exceed 500,000 and seats of prefectural governments whose
populations are less than 500,000. Data source: 2000 Population census of Japan.
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Figure 2. Distribution of population in sectors (machi and cho) of Fukui City. Data source: 2000 Statistics
of Fukui City.
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Figure 3. Numbers of in-migrants into Fukui City and their migration distances during 1998 and 2001.
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Figure 4. Numbers of out-migrants from Fukui City and their migration distances during 1998 and 2001.
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Figure 5. Numbers of intra-urban migrants in Fukui City and their migration distances during 1998 and 2001.
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Figure 6. The actual and four theoretically-possible frequency distributions of in-migration distances.
Remarks: Four theoretical frequency distributions (a) ~ (d) are constructed on the actual number of
in-migrants into Fukui City (32,315).



RIS B 2 M3 BN IR B & AT N B AT B9 2 BEREES AT

xAAL RIEROHBIEREOAE ST

0 | B e o e e
012345 10 15 18
X100 km
PN ) s AHRAERLESA PN © ADREMRAERALIISEI
ot E B EEDREAT PN HBBEROHES T
]
0" T T
15 18 012345 10 15 18
X100 km X100 km

*BAg (o) BEEHEMNRERNMERLIESIC
TSN DBEER DAESD

AN (@) BEHBHBEIERALESAIC
FAEh ABEIER O BEE ST

012345 10 15 18 012345 10 15 18
X100 km X100 km

K7 SEROBEBEMOEESD MEERMICTRASNIBHIEMROBEES T —EHTALDERH—

FQ@Q~W@OWT Y, BIRERDOLET XERDERH E12%1(36,138) [CEHHE TS,

Figure 7. The actual and four theoretically-possible frequency distributions of out-migration distances.

Remarks: Four theoretical frequency distributions (a) ~ (d) are constructed on the actual number of

out-migrants from Fukui City (36,138).
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Figure 8. The actual and four theoretically-possible frequency distributions of intra-urban migration distances.
Remarks: Four theoretical frequency distributions (a) ~ (d) are constructed on the actual number of
intra-urban migrants within Fukui City (42,345).
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Figure 9. Results of the regression analysis for actual in-migration distances.

SFHOBE T X TIZHOWT, MBEIE OB I 20 N2 ik 5 & b0 E
WOIXEIIHROEH (G) T, EBA - EHOLA, R EIZ0.96 2z, #ETIX 0845 THDH, Z
O DOKIEIZITVOR, FEEHREDR (D) O RETHLH, 26 6D0WHANIRKE  RIXRVon
ANOHEZE (S) THY., bt IPMENDN T v F LB OER (R) ThHHR, BEOEE
O RAEIE, WTHERA - iEH I H00m N,

T Z e RRIEO 77 7% /5 L, T2 L0058, IEEEREZE. NOHBE., EHZE.
ZNENDOEROE T ERICL > TEILL TS Z ERNbnD, EHRECHEEEE RO R i
N TN DEMBINCIE, 7o X 2R ENOBERO R R EET25L 05 iR 72— )
b5, 2L, ZOEBORHCIEIL, BEIOFBEIC L > TRZ2 S, A LEHO R [HOXLE) /¥
— AT L EITW DD, BEOEE K — TG LT RS,

R ADGE . 10 RN 20 fRATE. £72 30 U EOEMBIC, 7 2 A28 L A 0B R
DOERMIRE Y | WIZIRBERCR AR & EAOBBENROEMR T E 5, 10 LTIk, BRI R
DOREIZ0S5SZFED L, EHBEORES 07105 ETFEFNRD, ZOF—2NX0BEERD)N,
BB CHh A, 10 (RIL LTI, U X L58E0 R EIX 03 2. ADBESRED R E1T 04 21 %
Do ZAUTKIL, HEEEREZRO R EIX 04 2, EAHEO R ED 0.7 2E|10 ATy, BEOLA
TR LR E NOBRBEROEANE —27 L7201 20 RILFETH Y, 0-5 5 80 i Lh EO4FHn
HMHLEAER R EAHELNTWD, 2D OFEMmBNCIX, BREEEEEE & 1AL R O 1) MK



I BT 2 HI N IR E) & #R i NS 8 NI B 5 BEAEAT

<L 20 REEHETIE, REIZE BIZ06 RETH D,

Q) A ODMENEEIAERT 5 2 L& TS 570 2
RITEROD 4377 B B B 201 72 5 7= 1%, BEIOREEIC X 53, L OERINIC b, B HEORBNAH
CEONDT TR &L T 7 B RCHEREE AR, A DR ER S b 5 REA IR
BERARBH L ThD, BEROBECHEBRIIC LT, ThbAMODEORAN R H) 103

(b)

B - gEcocEE

RERB(RY)
RERH(R)
o

......... X 00 Xl
BBHE 80-8% £BDE

N () oo e 0,961

“0.833

g : BER RERRRBRRREAR
&

« HER -REEREEERERER - g

{H 05 e 1 ) .| 1 ' ' I I e {H 05 | 1 1 ! ! ! . | . .| 1 I
S

% %

@ @

00 0 5 1015 20 25 30 35 40 45 50 55 60 65 70 75 80- % £BHHE 00 0 5 1015 2025 30 35 40 45 50 55 60 65 70 75 80- 4% £HBHE
(a) SVE LHBRMMEALIGSICFRIShSD (b) AOBREHRAMEALIGEICFRSND
BHERICIOEEITER BEIEICKDEIRATHER
(o) BEEEREMRIMEALIBEICFASNE d) ENHEMNEALIGEICFAShD
BEERICKDEIRATRER BENERE S L DEIROITHER

10 BEIEREICHT HEIFSTOBR—ABHTMODERL—

Figure 10. Results of the regression analysis for actual out-migration distances.
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Figure 11. Results of the regression analysis for actual intra-urban migration distances.



mf A

NHo7=20 BERHDHEND ZEIIMEERL THDLDOTHA DD,

T UL BRI MER LTEGAICRAETHRBENE VI OlE, L THIEK T, KA THimsf
OFTH, BIEHERD D DMEND LR EZATHITK EWVWI LD TH D, HHEECE TR
Bbod, EHAZRINT S, WhiIREERBHTH S, AR AEHT 2 M8, KA
THRMOBEICTH 5, HEEBEEENSER L TRET HDIL, EL TN 2WIBEES THDH, i
DIzt LT, BHROEATHHATEABEI LW DI, 7o X 20058, BEER=EE. A0
IR O T X THRME SN THEHTABEITHY ., WhiX, FHWRBEIE S 2560 E Ll,

WEOBETIX, FEflck ., BN LMENCE Y BEIOZERFAr—LIZbIia LT, 2hEh
A OITEVREDR B D, Z OXRZATENFMEDNBEIEREORBEICHZEL TWnDH EEX NS, EHT)
ETUE, PR, HD0VIEEBENCOWTORPIAINIIE NS LILWR, EoXo7eX A4 7D
BT b KRBT 20 TR, KAEOSHRERIE. ENETAEZHNWRITYH, EHET IV
DRFEDHERER 2T CTHOHATE DX A TOBENGFETHZ L2 REBLTWD,

7. BHELLHEOBEEMEADDMEDERDEN

%I, (@) 7 X L%05%, ) BEEEER. (o NOHBEZE, () E/IROIEREDE WD,
B L LD TED L IR LN DD, BEt L TEL,

A & FRE. $R A, &, i3E0 STEEOBINC SOV T, BRI 5 NCERB Lo R
EDr7Z 7iEr~7 (B12~14),

HEANCSHEH DT 7N LS BITWASZ &, T LEE L ADBESIEOIER & IR E T &
FEIHROER LR, FAICER TS Z X, AIEO2BEIE OBBIEEEOMEE SISOV TO
INTRER LRI TH B,

A SHRH T, BN T HIFFEE L TV D, 10 REEND 20 Tl T2 e
N BB RICB L Tix, Bt R Ml Lttozngs K& < B b0loxk U, RS, R
ZhE L EANFICE LTk, &0 R EABIEL 0 2720 @, Rz AR B O B2 R D

FREEEWT

(a) HE HAETLL
& &
# o, b
% o, P
A
- N o
S /: &
& A :
g A £
5 A K
= N
=] =
(@) SUH LMBRAEALIBEIZF SIS &) ADBEHRAEALEBEIZFHEAD
BHE#ICKIARITHER BHERICLIEBOITER
(o) BERAEMRAEALIBEICF NG @ EHHBRAEALEBEIZFHEAD
BRI L AR HTER BRI L SERAH TR

H12 SBEERMEOBEERISHT IEIFSMTOER—BEHTNDIEA—
Figure 12. Results of the regression analysis for actual in-migration distances of male and female migrants,
respectively.
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Figure 13. Results of the regression analysis for actual out-migration distances of male and female migrants,
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