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wiE, XA E o HEZERR &, mgwwammwﬁm BOLEHOKRTH 5. % 2BKEK
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ECAMBEICE, BEBICHT ARRNE F—- s 32 L, REBEREATT 20 EHL W,
RXPF A I EBIERN T, AR ERALEE TS, M 2VERESUIEAFEELM LHTO
FIREETH D, WENCET 2 DREASHH B, v/vzmb&%ﬁuﬂwm%uwﬁéﬁwﬁ%
SNBI &R, ¥ ofiTiEny,

AN, BRHER IS AL 7~ 7 0 SBIBERAE 282 e Dk A M ADEFLVERATE L, £
NoE, HEFLE Y Iab—vays EFLIRKBITES, MTHIEFVIZ, AOEKOMA
B0 S HBEENEIE LN 205 OB TRT SO T, YIab—va v 27 VICERNE
WrH2 5. vialb—ya v e EFATE, ADEREHBEROBGBS T VI ) RLDETHZ S
NTBY, £h= XL RHBHCIL 5 —0), EFINEF L L D IEE D IERBES Y AT 2> &M
TE 5.

AT, MEOHITHIE S VT O WTOBERMZEREZITE S, {ERDEFMHN) 7 1 il 2K
CAMMEF NV FICBESNTWAZ &8, HcELBIEEZELTVWA T EART. O &R
—EE  BIEVEA RIS - TO AN D TR, EFANEICBVWTH5TBOARGELLELTVLBEDT
&b,

1) De Vos, Susan and Alberto Palloni, “Formal models and methods for the analysis of kinship
and household organization”, Population Index, Vol.55, No.2, 1989, p.179.

2) Goldman, Noreen, "Estimating the intrinsic rate of increase of a population from the average
numbers of younger and older sisters”, Demography, Vol.15, No.4, 1978, pp.499—507 ; Wachter,
Kenneth W., “The sisters’ riddle and the imporiance of variance when guessing demographic
rates from kin counts”, Demography, Vol.17, No.l, 1980, pp.103—114 ; McDaniel, C. L. and E.
A. Hammel, “A kin based measure of r and an evaluation of its effectiveness”, Demography,
Vol.21, No.l, 1984, pp.41—-51.

3) Smith, James E., “The computer simulation of kin sets and kin counts”, in Bongaarts, John,
Thomas Burch and Kenneth Wachter(eds.), Family Demography - Methods and their Applica-
tions, Clarendon Press, Oxlord, 1987, p.249.
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5., ZThoPEHENERD AR EEE, (EROBIKEF VA SHONAFERE KT 5.

I Lotka 7V it s -8ike 7L

BUED 5 HIHRMBREYICHSEEL T, e FrvcidFico sy, Wil n 2R
ELT2"AD, HALEIEBHIEBHTHD. L - THREBOKA~DMIL L, KADH
Ml SN THIBO AR S RO 2 BEICH T s bDIHON 5",

L LEREEEEROBBEC LT, EFEKIETTHERICOIE &2, LFDH
DHMEE F IR DWTEHEAW, 7t L ARG, MEBOL S KAKADBEET ST EiIck - THEHMIC
MEET B0 TS, BHEIC0ADESELHDEE. HikBUIRBSEALBOK -1 T, 23
D HAEBUEREE L Ty, FRIBOIIANC L BHHEEROZNEBHEMb > THE Y, EOBA LR
Bl E iR D AR DB D > T3,

Goodman 53 Lotka OLEALTE FMITURIL L, T O (HAEE EERD Z Tk
» 5 —HOKNAERLLY, £ TRERYERE, BRRELI2UD, i, B A5, 4 basboik
PiEh 7 TY) -BELEDHFORTOS,

Lol cdrs, HREECHETZRICEEND 5 E53, Goodman S HE Ik » THEBaNT
W3Y S0 FATE, HEL ik o Bkt ons.

I s = Jﬂwj m, dydz (2-1)

o1, A zl:+ ‘
s = [ [ S me v (2-2)

CT (a, B) SHAEEME, m. ZERZREAER, [ FEMINEER, 2 3 ARKAOBEFEE
THbD., T W, ZRBERMEN xETH AHRT, WEAD T CEIEIE r & EFER - HERORY
HMTH5s.

W,=e " 1l,m, (2-3)

A (2 -2) KR &1, KOHEICEIARADBEL, > F ORHSHAERB O & DOEEIC
WahEWwH Tt e AAODHAEBEEAEFRELTVWALE I DAL - TWE, TlE, BHEASET
B ICERENB 2R A GOk OMER A ELTH LD,

td un ' ¥ 8 A i - p
S+ 8 g':»J ij m, dydx +j WHJ" m, dydx *~=j m, ay (2-4)

4) wARE, EREEMOLFHR], TACRENI], 4855 1%, 1992%E, pp.32--37.

5) Goodman, Leo A., Nathan Keyfitz and Thomas W.Pullum, "Family formation and the
frequency of various kinship relationships”, Theoretical Population Biology, No.5, 1974, pp.1—
7.

6) Goodman, Leo A., Nathan Keylitz and Thomas W. Pullum, “Addendum to family formation
and the frequency of various kinship relationships”, Theoretical Population Biology, No.8,
1975, pp.376—381.



CDEIITGRR 2R THABON, MREOEFEIMBRIC—BLTLE S, Tlid, HETESE
RENC—EREET, o B EAEREIINIA £ T LA g, SOmibksl e s (ke =i
S LIV EFEGH) OEYI—BHT 5D 55h. HEKBISFICHET 2EEHL85 26D &
LT, BATHELD.

WEINFEARLTOLEEZp 45, TEOALRBICRELBLVOTHNE, p. i FEd % [ A
HARKFOBERT, KEADD XD CEBRIIHEENAEOES, SO LAADHER &
¥O(@HES S F L OSFE NIE LT,

N='__fzoz'pf (2-5)

oL TR (FE BB THhB. —F, RANIAflE (Xs570) OO &Y TH 3 HER
Wip,/ NThHDIENS, MY (X x50 DFEESIE,

S:iél(i'_l)ipi/N:N'—l_*_az/N (2-6)
DEDICEK (FEBH Do 2EARERICEBD. Goodman 5D EF VD L S N=S & 73
HIHicB o =NTHRFNE 64, ThiZ—HBHTiRE V., 2% 0 Goodman 513, HHERE
S E SRS —BT BRSO HERL TVAH T LT B,

W EGBDBREICEEZ S 2 E 0D, R Y v OO TH 5. Krishnamoorthy DRI & #
EFNTR, TORY Y yAHEPEDABLSETRbATW A, & 2d, BRsErRiakk
Bzohb®,

BOZJ‘O 1, exp (—fom,dt)dx (2~-17)

72720 wREBAREM, ©, 31 TH S, &1z Krishnamoorthy DA, mx 3 RICIRE LS W 4E
BIHERTH 5.

BUOEIECE T ICHEETRREZREFEAII VLW TEI LS, FLAERMICA RFICEL T 3
LFOETFRBOFTENL SR DET B E, BRUTTRELHLEVWI EH S,

1 w B B
B, = T;Iﬁ L1, dx exp (-—Lm,dt) = exp (*fam,dt) (2-8)

CORRBMFEMN "™ TIRONLT &, 2F D PEHAERKMSETRERRICTRIEST 5 2 &2 Bk
LTWwd, &R TFR A2 0ThNIE, TFREIHML T e 2=13. 5% T T iF7E 5750, Krish—
namoorthy € 7T}, MFRIRS FHERKIIAHRIETEY v v AHTEZ oh3, oD
SEE X ZH NS AP TRICRETE 208, BICHHBER 0 2 G 8—FT 5L 05T
GAEHES ey g0
7) Goodman et al., 1975 JHiH:6), p.378. 4B, FOBRIIKOENICbH 5. BIAHE, MK AA
2B B EFORBROERADZERIS € 7 0], TADRBEIE], $167%5, 19834, p.26; Keyfitz,
Nathan, Applied Mathematical Demography, Second Edition, Springer-Verlag, New York,

1985, p.287.
8) Krishnamoorthy, S., “Family formation and the life cycle”, Demography, Vol.16, No.1,

1979, p.122.
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BB AIEHSNE L IR R, & CANRERPHL TS 5 Lotka & F VIS F OB RIT TVWS o0,
RO yNARBEATHIEE L THEITH/ ) F A ERB LS LT 5. 2R, Ficli~k &
IRBHESELCTVEEEZEIONS

Pullum | iﬁf_/{\@i{“ﬁ\%—f}p@%u E LT, LEHORE, /¥ f%i@ﬁi@mfgé %E'éw{&ﬁ B
HA~OBREDOMOZIEH L THWEY, D555 7 WEOBMELUN DL, HEOBMILE WS
T F VOV S RO EFRVENS O, ENT TR B ICHELIEREEN LD TR, L@L
S F 4 EOKRANG, TX e D OBETESHMOEEIIEHL W] [T OO 3 METR
B B ] £ o ] B LA U R AR CRBIE, R A
fo R AT Hl - TV IR G AuE, B L R, '

Tk, BlleF vicoLw s #E 0S5, BKOFELTEIMRT NE DL, /v

F 4 EORIITHBEEEZS. £ LTI OHAIL, /OB T 7 U HEHL Lf: Lotka &7 1C
SN F 4 REESRTITOBCENEIRTH S, & LABKEF VI, GO Fic v 7 4 B %
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ZMOT, HECIEKT 5.
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AEMRICINA T8 F 4 MEE RO READ 7 vid, 8PN ISEE S BP0 R M ENITE b
NIcTEMBBY, |LTHELOWED TRV, Z2h5icid, /¥ ) 5 ¢ LIANCE SRR CGRIE « BEEE)
EMNAtzb, XU F 4 ELRICRES TR ABTEBE LTV AL DL,

U U AR TSR KD « &% « XY 5 A BB OEFVAIES CEDHEBTIRE S, [k Bk
E 7LD A RS B 70D Lotka € F VIS LERUNBOTEH 2B MT 5 & A2HI LTV S
DT, BMBMEREEELSV., 72 5 4 ZBAB TESR LIcE, HERVPLTFOLEANNEE
MR EEH#FE >0 5, T YA, Filt RO D HEREZELERIINL S, £ F LR
VEICEMCE 20T, TITI3 Goodman 5D X HICHF LB L K OESEHME SV EEZ

Licd 5.

S e N T 4 A b OADEFAEIERICE, 990 F 4 BUEGENAETHSE, T hidss
Y7 o REEBIZCFALDS, HiD/Y) 7 4 SDWA, RD/%) 7 4 ~DOFH, BRURTICK » TEH
s &b IR T 2RBRERTSDOTHS, ) F 4B EGEKRBEHEMEDO R, IREEHR OB
TSR TS 7o 0, OB MEMEY L 0 TSN BMTH 5.

2% 0) 7 g G R OERRICIE, EMBI . %) 7 4 BIIHAERNSIE T, & 512D DI LEM
Bll « 221 7 4 B TALB LORBAKS IR S0, Z05RTH BF8 - ¥ 7 1 5l

9) Pullum, Thomas W., “Some mathematical models of kinship and the family”, in Bongaarts
et al. (1987, MIFE3), p.273.

10) Keyfitz, Nathan, Introduction to the Mathematics of Population, Addison-Wesley, Reading,
MA, 1968, pp.334 —335; Oechsli, Frank WM., “A population model based on a life table that
includes marriage and parity”, Theoretical Population Biology, No.T, 1975, pp.229 —245; Das
Gupta, Prithwis, “Age-parity-nuptiality-specific stable population model that recognizes birth
to single women”, Journal of American Statistical Association, Vol.Tl, No.354, 1976, pp.308 —
314 ; Inaba, Hisashi, Duration-Dependent Multistate Population Dynamics, Working Paper
Series, No.9, Institute of Population Problems, Tokyo, 1992,

11) EEEE, MEEosigtdk @ 19804, 19854, TALIBIRERIZ], $45%H3 5, 19894, pp.45—55.



WKAHANDE, oK S LTHEE T ALBREUIAROF 9 IRBESHE (19874) » 5, 5 Rk
el e WHITBHT 5% F 4 S EE, M(5x,0) TEYT. x 3 5BERES (3~9), iz &R
e 5%) 574 (0~5) THA.

HEE NI I HRCEAL T EMEE L TWB D, TONTHEELRLTICHOVWTOLDICEHTNELH
5. T CTIBTIED T A (FIBITHENE) » ST o 5 s ls » B EBIHRN S S (5 x, /)
BB, JGEAMEARES T, KX 1, BEEE 2, LHEBIE 3 LT B, RIBLFD/ ) 74130,
SEBERL-F D8 7 4 BHBMALFICEFLVESE L, 24LTF IS 2 5 %ERG . <y 7 4 B4
M (5zx i) #RDESICL Tk,

M~ (5x, 0) = {S(5x, 2)+S(5x, 3)} M(5x, 0)+ S (5x, 1))

M* (55, §) = (S(G5x, 2)+SGx, 3} M(5x, D, i =1, 5 3—-1)

EZIBTAENIALIPIC L T, 5 BERAN Y 7 « BIHAALF AL AR 72,

93 TH BERBY = ¥ Y 7 4 BIHAERE, ADEIEEFEST ORAER R « HANEBIHIE D 518 /-,
HAENRGL =Y 7 « + 1 7243, ANOERBHEAT O HAENEN 12 B LA A ORI 0T, Th 2 X RATD
MAGL I Z5Hg B0 DB 5. BEHERIMENTE ( FTH ALRYS, ikothtilkj BHHTH 5 C
i3, BaLRIcENTZI-1ADI B - 1 ABRKFTHAILEEERT S, L -7T, BO
EEBI T D HENARI A R AR B (x,0) %, LN TO HENENCES T 512, RO L S i
THSAOARII M TIRD AT L0,

B (x, 7= Z[—-I Cj~-—l 01«‘]'71 (1'“01-'>iMjB (x, ) (3—-12)

Fe72U Oy GRS LR TdH 2R T, SEIEHAEELR =105 L, 100,205& U 7=

F1d, LLLoFkTRe o s BRI « O ) 57 4 8« HIBHERTH B, ChidhEa&zo
HIRFETRICY D, I oEMKEDOHTHE g 07 2HBRERD L INIF RSBV, L g
)7 o AREERI DT AY 5 BRI CHMIER C 01832 &0, MR 1ERIRICO VTR 3.8
WH B,

LB D OHERHIE, SIS T—EL T2, fCW < 2D DEERBL T itk b, 1Tl
W g, PIZTINCRD B EnTE B, FTHAE LTI E L, EBREERT x 8%, o+ 1
i, ox F 2% O NDTBBMTIREIICHEB T 24 5. 72, I T 3 7 — 4 12 19874 O 1% &
Hidande (BEAAKEEREETEERIT » o8 a0, BHAEEMEANTWE 5 BERNTOEE /NS bW T
o, BEOLEMEETFRp, OMAPEE p Z-HBICEH L TRBTVWb D ETE, Lich- T,
5EEMEERIN T D) 7 4 0 DAL O E FLit, RO L DI 5.

Liveo = Lo (1)"(]0("))[’ t=10,5 (3—-3)

5 MR N DO/ — RO R TE, S0 F ¢ B FADBEBRYICHE T b0 ET 5 &, BIEAD
BRDESICLTRDOLNGB,
1 4
5Lx,0 = ”é“ [4?0 (lx»F no T lx+l¢l,0>

1+p—q, ®
2(1—p+g,™

= Lo {1=(p=q,"")} (3-4)

12) SPIAIZ O TR, BIBHEE « SUREILF, THARADOHAENIBIT 21668 1 BF, KFBLUHEL
6T, 1970~19874F ], TA LIS RAIFETS, 55454655 35, 19894E, pp.29—40 2,



Fro, OB | FHARRRD X 123,

2(] (€]
S, @ - (g @ysy o 3
B0 & 9o Lo = Lo (1= (p—qc ™)} 1—ptgq,® (3-5)
LichS->THLICHIET 3 FVALONTD #KIiT,
5BJ: 2 @ N
B (3-6)

sL .o ) 1"’*'17_40(,))

FEZEET AL, 1 THER (B &, O LS L CHRNIICEEHT X2 Ehihh b,
(1+p) M, ,
®) o~ L e T ey —_
° 2+ M, , (8-1

B2 -FLMOMAERR, oL BN ITETIRE ShEV,

TICRBHERED, K105

BRERAIHARIC AT 6 BROINEREERT S LI b,. F2 i, LlEo X > ic L THiEHESH
L7ctEwas] « ) 7 1 BItHAERTH 3.

® 1 5ERMEED  ZRIC DO TONY T Bl IR AR ¢ 10874

5O w1 F B2 F w3 F B 4 F F5FLULE
x sMsx, g sMx,, sMy,, sMz,3 s Mz,4
15~19 0. 0017407 0.4141341 0 0 0
20 ~ 24 0. 0242544 0. 0918359 0. 0332952 0 0
25 ~ 29 0. 0859108 0. 0811959 0. 0329524 0.0211166 0. 0138264
30 ~34 0. 0590142 0.0411195 0. 0212800 0. 0096661 0. 0231163
35~ 39 0. 0121475 0. 0078002 0. 0049037 0. 0050215 0. 0123468
40 ~ 44 0. 0015015 0.0007441 0. 0005635 0. 0009414 0. 0038330
45 ~ 49 0. 0000302 0. 0000186 0. 0000219 0. 0000438 0. 0003051
F2 LD T 4B AR (5 EMERNT—E)
O %1 F w2 F s 3 F o4 F |5 FLE
T Qo a® RO 45" gs
156~ 20 0.00174 0. 48035 0 0 0
20~ 25 0. 02396 0.11025 0. 04054 0 0
25~ 30 0. 08236 0. 09008 0. 03800 0. 02521 0.01888
30~ 35 0. 05731 0. 04199 0. 02223 0. 01046 0.02517
35 ~ 40 0. 01207 0. 00782 0. 00493 0. 00508 0.01279
40 ~ 45 0. 00150 0. 00074 0. 00056 0. 00094 0. 00385
45 ~ 50 0. 00003 0. 00003 0. 00002 0. 00004 0. 00030

#2OMERE, FEEEMERD SIS AFERER VT, EEN - ) 7 4 BlEGEAD ZEES 2.
NYF 4 0BT EE L FHERCLIZBDLOA, ) F 4 1 ~4130VEDHTDNY F 4 SDFEAI
L AEME, HAEB XU ND B, AFOE FATIRIERLELERES & LTy,
Y F 4 5 OEFITIFHEERET SV,



1.0 = Levio10 0= 0™

1 = e (0 DY+ 1, 1—1,0 70
2= levionn (.D_(]z(m) tlerioin (II(b)
PR R € R ) S NP A
w4 = e (P—qy @) + Leviovs %m
v 5 = bewons PH ey g (14(b)

IV, COLIELTRLE Y 74 BERETH . HEFOFORTOS 5, KRED L

F3 U T qBlerE (19874)

x

(3-8)

+
+
X+
+

X

!
!
L
!
!
!

T le,o Iz, Iz, lx,3 le,y ls,5

15 99, 260 0 0 0 0 0
16 99, 065 173 0 0 0 0
17 98, 871 262 83 0 0 0
18 98, 677 308 209 0 0 0
19 98, 483 332 357 0 0 0
20 98, 290 344 516 0 0 0
21 95, 902 2,661 533 21 0 0
22 93, 572 4,664 804 42 0 0
23 91, 299 6,390 1,285 75 0 0
24 89, 081 7,871 1,937 127 0 0
25 86, 917 9,136 2,726 206 0 0
26 79, 725 15, 467 3, 444 304 5 0
217 73,128 20,633 4,705 427 13 0
28 67,077 24,789 6, 383 595 23 0
29 61, 527 28,071 8, 371 822 38 1
30 56, 436 30,600 10, 579 1, 119 58 1
31 53, 175 32,533 11, 623 1, 342 68 3
32 50, 102 34,199 12,725 1, 586 80 5
33 47, 206 35,618 13, 872 1,852 95 7
34 44, 478 36,810 15, 053 2,140 112 9
35 41, 907 37,797 16, 257 2, 451 131 12
36 41, 371 37,979 16, 460 2,517 142 14
37 40, 842 38,154 16, 664 2, 5683 153 15
38 40, 320 38,321 16, 868 2, 650 164 17
39 39, 804 38,480 17,073 2,718 175 19
40 39, 295 38,633 17,277 2,787 187 22
41 39, 191 38,618 17,276 2,791 188 22
42 39, 088 38,604 17, 276 2,79 190 23
43 38, 985 38,591 17, 275 2,798 192 24
44 38, 882 38,671 17, 274 2,802 193 24
45 38, 780 38,564 17,273 2,806 195 25
46 38,711 38,496 17,244 2,801 195 25
47 38, 642 38,428 17,215 2,797 194 25
48 38,574 38, 362 17, 186 2,792 194 25
49 38, 505 38, 295 17, 157 2,787 194 25
50 38, 437 38,228 17,128 2,783 194 25




D b FICH R T TH 200 THHET 26 D1338,43T A, S0 ELFH D39, 7% 12 Y72
B, AEEBIIE R A P ICAS TS L 72, BRIE COFENIFDI0%HIEKISA D, LRIt &
O HENEZKIML, pEOEHEVENT S

M4 AEESIHIAEL S L AIBEME ¢ Lotka € 50 & DMK

( Lotka € 7w | ER =YD F 4 » BTV
AF W ) H AR 2 Ps=Llams %iglwm“
ZEE AR r =~ 0.00727 7 =— 0.00634
b =731 57 4 o & FNDOLEEANBE N @%H}L@M) Lotka € 7 & 3—fICHERT 5,
CRE, Y F 4o WTEE Lf:yl’l"iﬁwjll éé}% J+%% — i3 Lotka €EFVic—8T 3 b, HiE

MOFIZFHS RSB VhETHD, 4 ICEDDH "? Bk 5 &, ERENCOBINRD G AR
A e F OISO W T HER LT)‘RLK“‘. Al DEs, =0 F 1 o EF IO SE TR H
W (BDOMBEDSEV) L HERICK T W3,

IV =Y F 4 « 87T b EDWIBIREM

PITCEMEITER LA 5o lEE2R > ANEF Vb &0, BEECEEBEICED 5 5
PEAEGTEL, fkoE 7L HIKT 5

1. IR & RE

¥ 4 Goodman & @ € FIUTRIEE s nfz, WK EBKOEBRIC>WTHEALTHS, Kbk, ~
) 5 4 BIERE DSOS 7 4 ML, FIUTEZE bR T Y v HEKL TRLIbDTSH S,
N F 4 BERETE, AHHOMIEEE L0 /NS, ThizHLTRY v AT, S E S
LW, SDENODOREVAAICE B, IR, YU F 4 JEGRD3E T8I L,
43.9% & 5 %BLL EOBMAKFHIEIZ 1S > TV B, HEOSEE L0 /hEwidy, (2 —6) Aol o1
LI, FBREEIBK LD bS5,

Tld—IC B E MR EARBRICH Y, TRk -» THKWEERBOBERRE SN EDIEA

#5 50BN T 400 (%) &IEnlikEL

——— HERRE (B ——— | ,

TN oo 8 B Hk K
0 1 2 3 4 5

Y F g BltEaR | 39.7 396 1.7 2.9 0.2 0.0 0.84439 0. 68700 0.65799

By v A | 430 363 153 43 09 0.2 0. 84439 0. 84439 0. 84439

13) Lotka &7 /ORI, EEEACREGET CEINE <« FKEETF), TREHARAAND O BE K I
B9 % f54F (19854E~19904F) 1, BRRERIE2725, 19924FIc & 4



X6 HENFAAOTEAEINER B (%)

R e I L S ——
R () ’ V| gy i
0o 1 2 3 4 5 6 1 8 & 10

B 1% (1940) | 145 6.8 7.1 86 10.0 111 1.6 103 83 59 58| 46| 9.3
W2dk (1962 | 4.1 7.5 81 104 105 1.2 10.1 98 80 55 49| 44| 9.0
W4 (1962 | 4.8 50 115 164 239 184 11.3 50 28 05 03| 40| 3.6
Wo¥ (1967 | 4.8 87 354 351 123 28 07 02 0 0 0| 25| 1.3
WeX (1972) | 6.6 111 30.5 206 146 54 22 0 0 0 0| 26| 17
Wru A | 3.6 110 48.0 280 7.7 L1 06 0 0 0 0| 23| 009
W8 (1982 | 3.6 108 542 267 46 1.1 00 ¢ 0 0 0 22| 07
WOWAWD | 36 103 550 265 47 06 0.2 0 0 0 0| 22| 0.7

(7 1R U5 2 RIGLABIE VL EOKEFDOIIREE DA, &5 5 IKIFAEHS 15~ 191ED KD REM 156 B 0
31, fthi$FE45~4958 D KIFDPER DM .
(ZErD ALRTEIOFERT (AR « thIFZE-T), I3 | ~ 4 MBENIE RS IO SR, TFeeeklis 177 2
1967, p, 35 s/IVARILL, T8 5 IRHIBE STt S O 3T(3) ), TAIDANIZE), 45 113 %, 1970 4, D,
36 SETARMIR « b/ LIE-F, TIRFI4TEELS 6 IR HEBENFIECHE (2 D16) 4 3 Rtk o), FA LI
HAOFEY W 14045, 1976 F, p. L ADNEBFFEHT, TEFIS24EES 7 IRILFESRA D EA D, 1F7e 20k
932195, 1978 4, p. 12 ) AUCHEESTYEAR, THARFNSTACE 8 IRHIBE 394y (FEls & Haeic 4 2 2 [E 7Y
T) g1 EOR AR E tEED , SRR S B0k 1983 45, p. 131 ; ALIMBHFSCHT, FBAH
S 9 IRINPEI A GEMS S HMEEICI 3 2 2T 85 T & BARACEE & M), Haaiy
AR, 1988 4K, p. 173,

S FOWFEH 1 ~9I uwﬂﬂﬁ(mB&%%<)@Eﬁ¢¢ﬁﬁ%mﬁﬁ,hﬂ@®Miﬁ%%
CBOV TS & ) SEGEICIEF Lo Ehbn b, IEJIEHREINTIE, 5 WELE 0% o Kb
bZO—F, MFP—A-T 6%, HAERBOSBBIERICKE H - 72, dBi£i13 2 F~ 0 s
FHLL, DRSNS N5,

FE I IS AR T AR E LTV A2, RATFITOWT O5EFIERBNMT & 1315 5 C
EMTHENDS, THOERLT THMTESE » EE<, Lih »> TR X D/IS <, DBk
ELNBEEASND,

Lo LCNMETICHAPEE AL - KR - OFEMEROESH S, Z6DORBEEZZEIEDE
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An Analytical Model of Kin Frequencies
Based on the Age-Parity Structure of Population

Toru Suzuk:

After a mathematical inspection of demographic models of kin frequencies, this
article shows that lack of parity structure is the most problematic weakness of
existing models. Since Lotka's age-structured population model ignores birth
order, kin counts based on Lotka model inevitably assume Poisson distribution for
parity. This assumption causes some discrepancies in kin models.

Effort is made to develop kin frequency model on age-parity-structured
population model. Fertility rate by birth order is obtained from 1987 Japan
National Fertility Survey, and female life table with parity structure is constructed.
Intrinsic growth rate is calculated to get stable population model with parity.
Expressions to attain various kin counts and family life cycle are developed and
results are compared with those derived from Lotka model.

Based on age-parity life table, parity distribution at the end of reproductive ages
shows smaller value of variance than mean. This means that, unlikely the existing
models predict, expected number of sisters is smailer than that of daughters when
fertility is at or below replacement level. In the population before fertility
transition, this relationship would reverse.

Comparison between stationary and stable population shows that relative number
of first child falls when population has negative growth rate. Reduction in size of
mothers' cohort causes this relationship.

Correct number of sisters or sibling is essential since it determines eventual
number of various kin categories. Presumption of Poisson distribution would
overestimate the number of indirect kin in population after fertility transition. It
1s inferred that fertility change results in greater change of the number of distant
kin than close kin. Numerical output supports this inference.
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