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To obtain reliable records of the age of menarche in adolescent girls is diffi-
cult, organizationally and possibly psychologically. On the other hand, a sample
of girls distributed over the appropriate age range can relatively easily be clas-
sified according to whether or not each has yet menstruated.

In this paper we attempt to estimate the menarche age distribution para-
meters by using directly the:'se incomplete quantal data. Practically the data of
each sample girl consist of her age on the day of survey and the record as to
whether or not she has yet menstruated.

The principle of estimation is maximum likelihood and we assume that the
menarche age distribution is normal or lognormal.

By this maximufn likelihood estimation method, we shall be released from
laborious work gathering data and errors of records and can easily estimate the
distribution parameters depending on the region and age group only.

The survey was undertaken at six junior high schools and the menarche age
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distributions were estimated respectively. Besides some statistical analysis for

the estimates were carried out.
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C ; THE MENARCHE AGE DISTRIBUTION.
; WE ASSUME THAT THE MENARCHE AGE DISTRIBUTION IS N (U, S2).
. MAXIMUM-LIKELIHOOD ESTIMATION BASED ON INTERVAL DATA ONLY.
;o YODO<X¥(DH<ZD, J=1, .. .. N.
; (YD), Z(I)) ARE KNOWN INTERVAL DATA, BUT X*(J) IS UNKNOWN.
; X*(J) IS THE AGE AT WHICH THE MENARCHE OCCURED.
; Y(J) OR Z(J) IS THE AGE ON THE DAY.
DIMENSION Y(700), Z(700)
C ; READ IN DATA.
N=0
DO 10 I=1, 1000
READ (2, 100) 1Y, IZ
IF (1Y) 11, 8, 8

OO0 0oo0

8; Y(D=IY
7 (DH=1Z
. N=N+1
10; CONTINUE
C ; M.L. ESTIMATION OF PARAMETERS U AND $2 IN N(U, $2).
11; PAUSE

READ(2, 105) U0, S20
CALL INCK(N, Y, Z, U0, S20)
STOP

100; FORMAT(2ID)

105; FORMAT(2F)

SUBROUTINE INCK(N, Y, Z, U0, S20)
DIMENSION Y(700), Z(700)
SDO=SQRT(S 20)

IND=0

WRITE(1, 900)
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20;

25;

WRITE(1, 905) IND, U0, S 20, SDO

ESTIMATION OF PARAMETERS.

PAT=3. 14159265

R 2 P=SQRT(2. *PAI)

SOLVE U1

SUM 1=0.

SUM 2=0.

DO 20 1=1, N

YI=Y(D)

71=2(D)

SYI=(YI-U0)/SD0

S$ZI=(Z1-U0)/SD0

CALL NLQ(SYI, FAI1)

CALL NLQ(SZI, FAI2)

SYI 2=SYI*SYI

SZI2=SZI#SZI

A=(-EXP(-SZI 2/2.) + EXP(-SY1 2/2.))/((FAI 2-FAI 1R 2 P)
B=(~SZI#EXP(-SZI 2/2.) +SYI*EXP(-SYI 2/2.))/((FAI 2-FAI 1)#R 2P)

- SUM 1=SUM 1+A

SUM 2=SUM 2 + A*A-B
CONTINUE

DU=SD0+SUM 1/SUM 2

U1=U0+DU

SOLVE S 21(SD D).

SS1=0.

SS 2=0.

DO251=1, N

YI=Y(D)

Z1=27(D)

SYI=(YI-U 1)/SDO

$Z1=(Z1-U 1)/SD0

CALL NLQ(SYI, FAI1)

CALL NLQ(SZI, FAI2)

SYI 2=SYI*SYI

SZ12=SZI*SZI

B=(-SZI*EXP(-SZI 2/2.) + SYI*EXP(-SYI 2/2.))/((FAI 2-FAI 1)R 2 P)
C= (-SZIHEXP(-SZI 2/2.) +SYI 2#EXP(-SYI 2/2.))/((FAI 2-FAI 1)*R 2 P)
SS1=SS 1+B

SS 2=SS 2 +0. 5%(B*B-B-C)

CONTINUE

DS 2=520%SS 1/SS2

S21=S20+DS 2




30;
35;

900;
905 ;
90;

10;
15;

16;
17
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SD 1=SQRT(S21)

IND=IND+1

WRITE(1,905) IND, U1, S21, SD1
ITERATE OR NOT.

IF(ABS((U1-U0)/U 1)-0. 00001) 30, 30, 35
IF(ABS((S 21-S 20)/S 21)-0. 00001) 90, 90, 35
U0=U1

S20=S21

SD0=SD 1

GO TO 89

FORMAT(5/, 3X, “No.”, 12X, “MUE”, 7 X, “VARIANCE”, 8 X, “STD. DEV”,/)
FORMAT(/, 16, 3F15. 7)

RETURN

SUBROUTINE NLQ(ZN, FZ)
A 1=0. 705230784 E-01

A 2=0. 422820123 E-01

A 3=0. 92705272 E-02

A 4=0. 1520143 E-03

A 5=0. 2765672 E-03

A 6=0. 430638 E-04
IF(ABS(ZN)-5.5) 4, 6, 6
7=0.707106781%ABS(ZN)
1/SQRT(2)=0. 7071067812
FZ=1.04(A 1+(A 2+ (A 3+ (A 4+ (A 5+A RZIFLIFLIFLI*LI¥Z
IF(FZ-10000.) 5, 6, 6
FZ=FZ+FZ

FZ=FZ+FZ

FZ=FZ+FZ

FZ=FZ*FZ
FZ=1.0-1.0/FZ

GO TO 10

FZ=1.0

IF(ZN) 15, 16, 16
FZ=0.5%(1. 0-FZ)

GO TO 17
FZ=0.5%(1.0+FZ)
RETURN

END




