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EYO@EEOFEZIE, BREEHRADLTIZOOED D
3. FEPHEECEIMNIFIZEDOHETH > T, EHEAT
HBH, BEOKRCTIE, —EDERE milestone 23dH
O, b BEESFEEDEH LT, IhEEb515CE
MBTEB, 12k ziE, ABICs 2308, &AM, Th
ZTNOMELEET, RAODFEFERE, BREHAD mile-
stone Th b ,bhbhWEHT 2B OELERS,
12 B OREETRRICMSE 5720, Bh T R FONEIZ,
& SR RBDIEETH > T, ThIGET 2ES
KON TIE, B DLEERIILYD, HEE, FEFY,
HEREDZVIDOEERESZHTEOMEEITL-T, &
k@ﬁm@&%%éﬁﬁbﬂ,%@%%%EET%%@
12N, BEaABEE SN T35 (Bojlen and Bentzon,
15)16) 19)20) B
{#H, Tanner 5DFERSBM). LAk, HEEMYIE
FRTIEDH 25, bHEITET B OEICEET 5 LR SH
XEDOOEDELT, BRED MNEMBERE ) 2505
TENTED, THIISEER Gl 6 —124¢, 1823—
204F) ARICHEUIRE Y —F L b, FBOERE
IChtz AN OH ORI T 2EE 2B -T2 DTH
295, ZOHICBELEDOMIZAT TH 2 OMICE
Al 1Emds. GELERD

—7, COFEHESDEEEICONTIE, EYHk
HEEOEKROE, T IPPELEDOBITN L D DTE
HBUHINiz. K@mTI, 1977FICBBRRICEBENTHEE
xhizgRl% 2, 3OHEICE > TRF, FEMMmES
L ZDEBBREZREET 3 LERIC, BAEHODTNE
ﬂﬂEZnE%ﬁiﬁéﬁE%bf,M%%@%ﬁ#%
HREFTEER $ LH B Bliss D7 vty MEDGH
PHEAI. B UBRBEOINIHYREETH 25814,

* EYBRALETTIRE

FEERZ2MHUT, BrOBEHEE OBERPHT 3
FiEAIOTH B 5. n82HIE, HEHKRE LN —
Hilf, & BVIIFFEOERMBZHEDOHRICA 6 A 25
A, TORRITBOTRIDHEZREEL 5 201, T
L OT YO RESHBOLTFARIKBELNEHETHS.
AITABITSEL S, BELHEERNEZ2ESsh, =D
[ER%ZE sz, RERREABEREROEERTZEOR
HEBERICRH OB 2R T 5.
B E B H

T IR P RESEED I O&EENL, KR
REAFBFMOLIEFHREICL > TITTE T b N
iz, SEMBHAEHEROS b0, BBESTHS. #HE
13 RAEE» 5 /INERBUL, HERIDHIE S, /)
HERTIES5, 6FEEDOKFREN, FERTIXL, 2,
SEEORFEEEHMFZITDODATN S, BARAEED
BhobELT, 1RHIZH 1THE2EEEENFAED
ﬁ%miedﬂ,@M3ﬂt§®%ﬁu%wﬁﬁ5.C
PSRBT TRIROHE ) IKEH I TV A EAE
W FREAER GIES A 1 AFALA) D1057D 155i1T
Hlza. EBONIThICE, FAEDTThNIZH BDR#HE DS
N2, FAEFEOEREIN TS T2BEEED HHEHID>
5, BSLAITTE2 Hicfthbhizt D LEELZ. A
W EH51960, 6335 & 66ED 3 EliTh iz 5 [LEFELE
6,2Hﬁémﬁﬁ%%m$%%tmf%FyLEmJ
->T, ZEVYSUMESHEE IhIZEBEHBETLTHY
B06, TOWEZELELVTIZENS.
REERHTIE, Bz L ic3r ABEELT, F#
Er{ LD, Thid LIKlh, FHONBESE2ERT
BITHERHIE T - 12lz), BB 1IAROL D, %



— 182 —

BRAFERERIITERE

5135

Beant-

Fig. 1. A part (page 8) of Ko Ryosai:
woordige van eenige physiologische vragen

door mynen leerling. I.

BRPESCE)

(Oriental Library

123 RICA- T b A/EMBTbhI D LEDbN S, 3
A aLIED BERENOEIEAFEEZIZCN 2 B4 L
fo. BREHRFENBEOREENETH 1203, Thbd
LIROWTRRERITD T - 1224318 53 OB A iz,
L, COBEDFEIL, EEHBRITOH 2 RisWEE
FE»L, INTIh2RBLUIIBETEEITE2ALLD
—HORFR2NEIT, MEEVPBERHALS> LT3,
WL O DBEEER, HERLHHET, TOHELX
HMoE TR /sbh3., T UTHHIZITICO W TE A
¥, zoEEIR, @FKIEED, T TICH -1z, ©FT
Khbh, ThIZMFT OB TH 12D 3 D2» 5 HIT->T
W3, ZZTEUEENTNT@QEDD S DI - T
A4, BEOSH TIZTN% status quo data & If
ATWA, AEOKRET, PEINGRIZZ D, TTCH
STDPOWTIDITHT 6N B35 5, THIFHEIFEDOD
45, all or none response data &K HED
#%, quantal data FHEAVECERITIID 2SN, & LA
EHB@ECOMSED T 'CL‘ % iz/% retrospective data
EBFALARE & Wbh, VL‘RFWZJ:TL(;* i, i
D7 — % —, JBEE, case-history Ji/fE, case control &
EHE-NEsEL D L‘?blii’LTl,\é . Bojlen and Bentzosrz,
Milicer and Szczotka &, ZThZFh recollected-age
information, recollected-age data DEEER {H - T\
5. 7= 2 —=0DE»bL HEFEOFTET, 5
quantitative data 78] 0 Gt ERBRBEICH I3,
SEAVCTZEATEERIE, DI TIZED@D(C)
POEIENS & LN, @%ﬁ)?ﬁé&%ﬁ@ﬁ?% LT
7z. £Z AT, Aw and Tye |1, HEBEFHETIIBED
TP IZE VICEESTINZ 2D, BRO T &P

censored

100 yéyggx»_
0

80r
60
40

20r

[¢)
[e]

olL. , . : . . .

10 11 12 13 14 15 16
Age in years

Percentage of girls menstruating

Fig. 2. Relation between percentage of girls
menstruating and age
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Table 1. Age at menarche in 2431 schoolgirls in Shimane prefecture
Mean age Number Number of girls mentstruating
of groupe of girls

(years) enquired Recorded Expected Expected
X n r (probit) (logit)
10.83 37 4 2.37 2.45
11.08 103 7 9.89 9.74
11.33 140 19 19.46 18.55
11.58 127 23 24 .64 23.37
11.83 138 36 35.88 34.22
12.08 162 60 54.43 52.65
12.23 110 46 46.09 45.55
12,58 181 86 91.59 92.35
12.83 152 85 90.14 92.14
13.08 111 77 74.94 76.85
13.33 119 93 89.25 91.43
13.58 120 98 97.68 99,55
13.83 124 109 107.51 108.65
14,08 115 105 104.54 104.90
14,33 83 79 78.02 77.88
14,58 102 95 98.12 97.64
14.83 124 123 121,15 120.85
15.08 113 109 111.47 111.43
15.33 95 95 94.29 93.77
15.58 88 88 87.65 87.57
15.83 87 87 86.86 86.53
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Table 2. Percentage of girls menétruating grouped by school grade
Age No. girls No. girls Per cent
School Grade Year Month enquired menstruating menstruating
. 5 11 131~142 499 71 14,23
Primary 6 12 143~154 613 278 45.35
) 1 13 155~-166 467 354 75.80
I “igh 2 14 167~178 420 304 93.81
3 15 179~190 432 427 98.84
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Table 3. Individual records of menstruating(+)
or non-menstruating (—). Ages in month of
girls have been arranged in ascending order.
The empirical non-menstruating, intermediate
and menstruating zones are separated by
horizontal lines.

Month Menstru- Month Menstru- Month Menstru-

ating ating ating
132 - 142 + 148 +
133 — 143 — 148 +
136 - 143 — 150 —
137 — 144 + 150 +
137 — 145 + 152 -
138 — 146 — 152 +
140 + 146 — 152 +
141 - 148 — 153 +
142 — 148 + 154 +
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DR INIBRD 4 NiE, VWb 3 EEEE R, (zone of
menstruating) IT, U TI17A »SHEE, (intermedi-
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Y=-9.62+0.1X
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BEFLARVTBIT S Y 25ETE. ThBETHO

BRETory FTHAE., HUTHEEIRELY, T Y it
JSTAMESoEy by (B8, BIVESL w (B
o) BHEE, ERAERAEHETS. CHULTIT-I
B 1EOMWEAEDORED, F5EOFE2MTH . 8
2R SN EED &, FE5-FEH RHRORIFGTE
Eﬁ .
Y=a+bX—%)
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Table 4. Calculation of the age-per cent mens-
truating curve from the data in Table 3,
showing original arrangement in set of 3.
Their combination into overlapping double
groups for determining the provisional curve
and the calculation of the first and fourth
computed approximations from the initial

groups of 3.
Sum No. of Provisional curve Empi-
of  menstruating rical
Mean Per cent .
fg‘fths Total month menstruating probit
401 0/3 135.5 0.
412 0/3 139.2 16.7 4,03
423 1/3 141.8 33.3 4.57
428 1/3 143.8 50.0 5.00
435 2/3 146.2 50.0 5.00
442 1/3 148.0 50.0 5.00
446 2/3 150.0 66.7 5.43
454 2/3 152.2 63.3 5.97
459 3/3
First computed approximation
Second
Mean Expected Corrected Weicht expected
month probit probit g pII)‘Obit
X Y v w Y
133.7 3.75 3.1716 2.1186 3.49
137.3 4.11 4.0365 2.8476 3.97
141.0 4.48 4.5703 3.4596 4.46
142.7 4.66 5.0134 3.6624 4.69
145.0 4.88 5.0006 3.7998 4.99
147.3 5.11 4.,9996 3.8028 5.30
148.7 5.25 5.4266 3.7338 5.49
151.3 5.51 5.9040 3.4728 5.83
Third Fourth computed approximation Fifth
expected Fx expected
p pected Corrected . s
probit probit probit Weight probit
Y Y ¥ w Y
3.44 3.44 4,2375 1.5000 3.44
3.93 3.94 4.0386 2.5104 3.94
4.4 4.45 4.5720 3.4194 4.45
4.67 4.68 5.0112 3.6798 4.68
4,98 5.00 5.0000 3.8196 5.00
5.30 5.31 4,9899 3.6882 5.31
5.49 5.51 5.4302 3.4728 5.51
5.84 5.86 5.9612 2.9046 5.86
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2RALUT Y REE (B0, hitHicd s2@WiE”
oty by ¢ELHw 2EE, H2EHBOMERFLRE
HY=—14.822840.1366X %% 5. D X iciizlz
FEeMD X OERRA, F1MO Y 2423, 0D
WESoy M LRBEOHERZHDPAULT, £4M
HOBMEHEDIZDOHETm ey b Y (El12) 2H
=, ChICHIGTAWE ey by GBI &, E
& w (B14) 25D T, HLRIBORHETERTTS.
ZDEROKER, E5EFEIMTRLIZ. ThpbK
»icERGERIX,

Y=4.8927+0.1378(X —144 . 2482)

=—14.9847+0.1378X

tizotz, TOXICEHMO X OERPRALTRDI
7oy MEISHOM/IZ, B2Mozh e —HUT:.

A UTHAABOBEAHETA Nz, TORERBH
BXO Yic5 20ATNiE, FOEMES145.026851
Wi boha, CONE V(X)=2.159900 &7z -7z, HuT
EHTRUIFEEPEESIE 12.086+1.470 T, D%
Y {ZHERFLIE 11.846~12.326 TH I EFA 5.

SEHEF ZRTIZDIC, FNERDS5, 6FEERE
P OEAFEER AV, CRIRFAEIRE & U T
13, BolERESbRFNER SN, FER 1ET
B2EQERDORAERMA A LItk > T, 8BS in-
termediate zone |3} - & O BH3h, EHEEIL, BT
BESEIEATHSD, $UTI Uizaucbiz a8
IINE B> B 7 B EABIRR SR ThHNE, FBDORERITD
WTHEBEUIHREE, KIXZELUUIEBLZ NS TH
35,

X2 OEIZEEICESTRY 6h, ¥2=1.29 g
S1z2h3, HHEEDED Hieown Tk, 0% LT 100
%ODEEMEDZ btz group 1, HFETeE Y Mhb
WELUT, AEABDI0%H+EEBETMAT, Th
PEMBEALICRAACEITE-TWS., FH DS
&, BEED 0 %ESL N v O group BHB, D
group Qe €y ME, BOHFERXPS Y =3.4
gk, Ty POERMICIAT, ThITHETS
BEMIE DH0.059% 5 5. Thd b EEEIERIL 3(0.059)
=0.165 T, CHIITHEALL 3 DI0%ITEL TN,
He IR ERBEEICI AN AEIXTE RV, R,
EHBEAB N=T L72h, Thh»b 2%23\z52HH
EEish, P=0.93 TEVESHENZ SN,

LIk, 19774, BREICHWTZ bhicMFAEER

AZE2431Hic § &< status quo data %, 33)1;- Ak
Um&gﬁmz%mﬁ%b,m%mmfuaybﬁig
oYy FRRAWSEE, 725 NC Spearman-Kirberf:

Table 5. Constants computed from Table 4.

Constants apprg}lclifrtlation apprlcj)(:illr;tzllltion
2 (w) 26.9 25.0
S (wX) 3876.435 3605.456
X 144,1193 144,2482
2 (wy) 131.165 122,293
¥ 4.8765 4.8927
[wX?] 702.29151 582.76441
[wXy] 93.4747 80.3183
b 0.1331 0.1378
[wy?] = 12,367
X2 — 1.299

%, HBEICUX Tochezlgz) grouped probit data |T¥f3
Ak, BIXOTOMEERERALT, VSUHES
PREIELI.. TOBRIIEETITELULUIZENZ SN
iz. Q‘ﬁODﬂﬂAE@ﬁéﬂE Tovty bERANT, FHE
TREEY S Bliss DJ5HEd, 77— 2 —MBHI-728 D
TRRNE, BIZCGEWMERZ OGNS §DEEES
Nz, LTATThLIE, T2 {EER2TDRNLY
BEORERGET, Yoy MNERBERALTAONIZT
e S ERBOTELIT 2139 ThH 3. HEOKERII,
Y=-6.1280+0.8841X

DOFRIMBAZ NIz, X2 BEDHFRIZ ¥2=74.031, »
=59, P=0.446 TEWHEEEMSA Nz, Y=5¢E8(¢
L, X=12,587 ¢, g-criterion MfEIZ 0.005<0.1 & 7%
STz b, ERICX > TXTOHEIZRD 5 £0.001330
tizotz., ko THR{EL2.587D95%EFEEH1312.516
~12.658%75h, TNBHIXEEDHEICX > TROIZHE
RERERVHEELEAA.

(5) EBEFAERED bR 12 LHMBES

COERWIZEAZEOEBERAELT Y ORI, OFE
DORE, BFEZTOAHRPRBATIFER I TV
tz. ZCTCCHRERAIEBLT, ThEEFEREDD
BABIOIEES 2 B, HEICZORITEE2RD T
AHiz. ZTOFRIZ12.24F 75> T2, Thid status quo
data 75>62‘?9>)T’%7h4: H, %':F"Fiblb b [N
Awe and Tye, Mlllcer and Szczotka, Oettle and
ngglnson1 Wold et al. o 5 DEHEESITTCNE, T
DEDEBEALERE» 6 A 5 NI HESIE, RO
FICBWTERS L S TH, LORMNEEHRYT
ﬁﬁﬁ?&m$%ﬁbfmt.Eﬁ%éﬁﬁﬂéﬁﬁg
HES 2R 3 RAMREIX, RIE Atwood and Taube
& ->ThzZ b T3,

COBORENGIE, NERSFEEREN L, PER
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BEREEENTERE H135

SEAF TOEMET, ASITLTINT AN 51907 AD
HHEDLDTH o7z, R 3 EEDRBELIL 393A
4 ANTHBH, /INERSFEEREOBHZERL, 503
AHBAT, FHAOMESIT/NER 6 EEDESTHIIT
Hilz-oTHiz., THR OED B/EIX, TEx S hudd
FR/NERLFEERBEICEITOAIFS %bfgz)i L,
ﬁwwweﬁmmﬁé%ﬁokAwmmTw%b9~
177 DESHEOLT 2/ENS E U THE Y, Tanner
b TLANCHAENSICE, 9T 517TT L TORTFH
AL ENBABEBEFT LN ERNTN S,
THESORG 2 EETAERZPERT 3HIL, Xk
DOEBTIZZY. MSOHERZMOCERIh s ExR
ER%, FHANTHELDT BIEEIL, RUTESRET
L, SEHEBLDF -2 —DO2ABINBBETH S
5. ZOIZDITIIFDBITHE S Ic R4 5(ES, A
Bai3hTohnizirhidis BS;ZN\C &3, Eﬁ%ig;‘:i:lﬂ. X
EEXDHEIL, oy MNHEe Dy NEEICE 5%@
X, BHRFERERZTHSS UL, DEBIOHTFER
F =2 =K 0 5 100% ITh iz 3&H» 5 2 bh
t%@?%g&%@,%%&ﬁﬁ%%ﬁbf%%?%%
5. Tocher OEEMRHEIE, 12 a—2—DEEISAL
bNBROIEEHIIBRSETH B, HEEBEET TOR
T X BB TiE, PRLoIBHERBLZ A3 TH 5
5. BBCOEDOLEAEILX, HERBHEZ L DR
%, TIEREOHBIBBHETH 3. HEEVBETOW
FEINCERD 2 B4 D&M 2ARBL, FAEICHIZ50D
LB, BE—FEPEICCOBOREESERKE L TE
RIREHAAEZD 1HE L L TiTbhh, P35 1%E
1, 2, 3fiCRIRSHESREShTHIE, Th
BRFITE > TENRBEERNE R TH S5,

i =

FHRRAES2HET 312D DN Db DFER, 1T
1977 FICBIRBRICBNTITbhiz, BFRELEODH
AEERZANT, HBME Uz, 243185 0BARE
%mga5MMmqmdua@,g&Eﬁiwu7g
FO2RRITHEEL, FIFITUE oy M‘o’;l):('ﬁ gy b
% %'%%, 7z & Mic Spearman-Kirber #%, &%
izi% Tocher ¢ grouped probit data ¥ 4 3 £ &
#, BLOZOWEERLERA L. BRSNS
EZ, HEIIELUUIZEB AN, dEhKRE
{IZVHIER®D, &3 VIREOEMPZHEEONRICZ 5
/LT%‘%%OD, DEBIH> 5 75 5 BAFIOFEFITT LTI,
Bliss D& {FFIEEHICT & & T HE-FFCR dhig DT
EMBHEAL S AERRUIC.
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Summary

Several statistical methods for estimating the mean age to reach a milestone
were compared using the status quo data on age at menarche in schoolgirls in
Shimane prefecture. The material was collected in February 1977 ; it consisted of
a random sample numbering 2431 girls aged 130 to 190 months. The records were
classified into 3-month and one year age ranges. The standard probit and logit
methods were applied to the former classified data to estimate parameters of the
frequency distribution of age at menarche. Tocher’s grouped probit and its appro-
ximation methods were applied to the latter classified data for the same purpose.
The estimated mean ages were standard probit 12,562, standard logt 12.554,
Tocher’s grouped probit 12,564, and its approximation 12,560 years. The mean age
12,580 was also obtained by Spearman-Kirber method from the former classified
data., No great discrepancy in the estimated mean ages of menarche was noted for
any method of analysis. The method determining the age per cent menstruating
curve from the individual records that some girls had reached menarche whil eothers
have not reached menarche yet was tried to get the mean age of menarche in a
small sample of girls. This method could be used to estimate the mean age, if a
set of small sample of girls covers enough range of ages, such that in the younger
age group none of the girls has experienced menarche while in the older group
all the girls have passed their menarche.



