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n from a truncated normal distribution has been treated by
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truncated normal gamples with a known truncation pg%'m,
Cohen (1950) considered doubly truncated normal samples. In threé lattes papers Cohen
(1955, 1959, 1961) extended the resul

ts given in his 1950 paper. In these studies gqugtions
were derived with which maximum likelihood estimates of the popu ek
could be obtained. Practical application of th 5 use of speciaiatt™

gvarious equations involve . -
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Numerical Example

The following random sample of size 20 1g taken from normal distribution withi g 0.0,
o= 1.0. The sample Is doubly truncated at -2.0 and 2.0.

-1.8742 -0.2910 =1.2939 0.4677 02225
1.4371 -0,0627 =1.1778 0.3557 1.%50%
0.4168 0.3828 1.4894 -0.2982 0.3722

-0.9462 0.0308 0.9902 0.0816 0.2671

By using the given computer program we obtain ;4 =0.900, 0=1.0123,

Computer Program to Solve the ML Equations

Description

The subroutine SOLU(START1, START2, EMEAN, SIGMA) is designed to solve the ML equzitons. 112
parameters are defined as under:

START1: Guess value for mean

START2: Guess value for standard deviation

EMEAN: Estimated value of populaiton mean

SIGMA: Estimated value of population standard deviation

NAG routines CO5NCF and S15ABF are used.

Implementation

The user should supply a main program with the following declarations and values of AX, NT, T1, T2.
DIMENSION AX(1000)

COMMON /BLK1/AX,NT,T1,T2

where

AX: Data points up to maximum 1000 observations.

(for more than 1000 observations make changes for dimension of AXin the given subroutine
accordingly)

NT: Total number of observations

T1: Left truncation point

T2: Right truncation point

C***» SUBROUTINE TO SOLVE THE LH EQUATIONS
SUBROUTINE SOLU(START1, START2, EMEAN, SIGMA)
PARAMETER (KD1 = 1000)

DIMENSION AX(KD1),XX(2),FVEC(2),

1 FJAC(2,2),R(3),QTF(2),W(2,9)
EXTERNAL FCN
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COMMON /BLK1/AX,NT 71,72
N=2
XTOL = SQRT (X02AAF(0.0})
MAXFEV=200*(N+1)
ML = N-1
MU = N-1
EPSFCN=0.0
MODE =1
FACTOR= 100.0
NPRINT =1
LDFJAC=N
LR=3
DELA=0.01
DELB=0.01
ILOOP =0

30IFAIL=1
DEL1 = DELA*ILOOP*(-1)**ILOOP
DEL2 = DELB*ILOOP*(-1)**(ILOOP + 1)
XX10LD = START1+ DEL1
XX20LD = START2 + DEL2
ILOOP =ILOOP + 1
IF(ILOOP.EQ.5)GO TO 50
XX(1) = XX10LD
XX(2) = XX20LD

C***** NAG ROUTINE COSNCF TO SOLVE THE EQUATIONS
CALL COSNCF (FCN,N,XX,FVEC XTOL MAXFEV,ML,MU,EPSFCN,DIAG,
1 MODE, FACTOR,NPRINT,NFEV,FJAC, LDFJAC,R,LR,QTF,W,IFAIL)

IF(IFAILEQ.4.0R.IFAILEQ5)GO TO 30

IF (XX(1).EQ.XX10LD.AND.XX(2).EQ XXOLD) GO TO 30

IF(XX(2).LT.0.0) GO TO 30
IF(NFEV.LE.5)GO TO 30
DIFF1 = ABS(FVEC(1))
DIFF2 = ABS(FVEC(2))
IF(DIFF1.GT.0.01.0R.DIFF2.GT.0.01)G0 T 30
EMEAN = XX(1)
SIGMA =XX(2)

50 RETURN
END
SUBROUTINE FCN(N,XX,FVEC IFLAG)
PARAMETER (KD1 = 1000)
DIMENSION AX(KD1),XX(2),FVEC(2)
COMMON /BLK1/AX,NT,T1,T2
A= (T1XK(1)/XX(2)
B = (T2-XX(1))/XX(2)

Cr*r2s NAG ROUTINE S15ABF TO CALCULATE THE AREA

Cr***» OF NORMAL CURVE
PHIA = S15ABF (A IFAIL)
PHIB = SISABF (8 IFAIL)

'
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BOT = DENSA)
BOT2= A0
TOP1 = DENS@#)
TOP2 <. B 1O
DIFF 1 = PHIB-PHIA
DIFF2 < TQP1-BOTY
DIFF3 = TOP2 BOY2
RDF1 = DIFF2/OiFFY
ROF2 = DIFFJ DIFF
SUM1=0.0
SUM2=0Q0
C1=XX{@2)*™XX@)
C2=C1*XX{2)
C3 = NTAX{2)
DO W01 =1NT
SUM1 = SUMT + (AX{1)-XX(1)
SUM2 = SUM2 + (AX{)-XX(1))**2
10 CONTINUE
FVEC(1) = C3*RDF1 + SUM1/CH
FVEC(2) = -C3*RDF2-C3 + SUM2/C2
RETURN
END
Crexas THE DENSITY OF A NORMAL CURVE
FUNCTION DENS(X)
DENOM = SQRT(8.0*ATAN(1.0))
DENS = (EXP(-X*X*0.5)/DENOM
RETURN
END

| Conclusions

The solution of maximum likelihood equations by conventional tachinlques, ualing
~ special tables, Is laborious and time-consuming, particularly where analyais of large tumber
- of samples s involved.

: The use of computer makes it possible to undettake the diftioult numetioal
~ calculations Involved in solving ML equations, as examplitied in this study
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