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CORRECTION TO THE PAPER
“ON THE TWO-SIDED QUALITY CONTROL”
FRANTISEK RUBLIK

(Received April 16, 1986)

Summary. The correction consists of deriving correct explicit formulas for MLE of parameters
u, o of the normal distribution under the hypothesis g + cc =< m+ 6, u — cc = m — 4.

Formulas (4)—(6) for computation of the maximum likelihood estimator T,
under the hypothesis H are in the paper “On the two-sided quality control” (Apl.
Mat. 27 (1982), pp. 87—95) wrong, and their correct form is as follows.

(I) If (x, s) € Hy, then
@) M(x®) = 5 D,(x") = s

(IT) Let (%, s)' ¢ H . Let us denote

6=CAE=M=0) | to (5 m o (1+ )]

2
and for X = m put
(5) min{i,&},i-i-cdégm%é
€4
M,(x™) = m + 6 — ¢, D,(x™) D,(x™) =
w;f, X+c6<m+29
C4a

If x < m, we denote

5= O [ (=5 - (1 + e
and put

. (6 ) _ ~

(6) mm{——,a},x—cpém—&
€4
M,(x®) = m = & + ¢, D,(x™) D,(x™) =

X—m+9do _ .

X —c 6 >m—96.
C4
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In this notation for T, = (M,, D,)’ Theorem 1 of the paper is true. The convergence
T, - 0 = (1, o)’ holds whenever u + c,o < m+ 6, u~ c,0 = m — 6 and since
proof of (8) and (9) of the paper is connected with (4)—(6) by Theorem 2 only through
consistency of the MLE, it is sufficient to prove, that for s > 0
(7) SO = L(x™, Hy) .

For this purpose we denote

ot @) = 108 £y (<)
where log stands for logarithm to the base e. Formulas (10) of the paper yield
(11)  A(-, o) is increasing on (— oo, ¥» and decreasing on (¥, + o)

(12)  A(x, -) is increasing on (0, s» and decreasing on {s, + o).
Let (X, s)' ¢ H,. Assume at first that
X=m.
If (1, 0) € Hy, then g€ (0, 8/c,y and the inequalities u < m + 6 — c,60 < m + &
imply, that for X > m + ¢

(13) log L(x™, H,) = sup {l(m + 38— ¢40,0);0<0< é} .
€4
But
AMm+ 6 — cy0,0) = —g]og2n —nlogo — 2_n_2[s2 + (X —m =96+ c0)]
o

ONm + 9 = cyrr0) _ 1 &o), &(o) = —0® + ocy(Xx —m —68) +5> +
oo o’
+(x—m=9)?
The quadratic equation (o) = 0 has the only positive root é. Since it has also
a negative root, ¢ is positive on (0, &), negative on (&, +o0) and
(14) g(o) = A(m + 6 — c,40, 6) is increasing on (0, &) and decreasing on {6, + c0)
for all values of X. It is obvious from this and (13), that (7) is correct, if X = m + 9.

Let
m<x<m+96.

A straightforward application of (11) and (12) leads to
(15) sup {A(w, 0); (1, 0)’ € Hyy pp = X} = sup {A(%, 0); (X, 0)' € Hy} =

= sup{l()"c, 0);0<0o = m+é— x} = 1()7, m+ 6____36)

C4 €4

because (X, s)’ ¢ H, and

m+d—X
s > - —
C4
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Let (4,06)eH, and p <X If (6 < (m + 6 — %)[c4), then Ay, 0) £ A(X, o) <
S M, (m+ 6 — X)[cy). If (m+ 6 — X)[cy < 0 = Sfegthen p=m + 5 — cyo <
< X and therefore A(y, ) < A(m + 8 — c 0, 6). Hence

A

sup {A(u, 0); (1, 0) € Hyy p < X} =

IIA

= sup{/l(m + & — ¢40,0); m +c5:_i‘ <g¢ j} .
a4 a4

Combining this with (15) and (14) we obtain that (7) holds if ¥ = m. Since the rest
of the proof can be performed similarly, we present here a brief sketch only.
If x £ m — 4, then

log L(x™, H,) = sup {A(m —d+c¢0,0);0<0= —5—}
C4
where
0Mm — & + c40,0)
do

5571(0'), n(e) = —6? + ocy(m — 6 — X) + s> +

+ (m — 6 - x)?
The equation ’1(0') = 0 has the only positive root ¢ and
(16) h(o) = A(m — & + c40, 6) is increasing on (0, &) and decreasing
on <&, + )

for all values of X. This means, that (7) holds, f X <m — 8. If m — 6 <X < m,
then

A
Q

IA
|

log L(x(n)’ HA) = Sup{,{(m — 8 + ¢y0, U);L_ m+ 6 5}

C4 C4

which together with (16) and (6) yields (7).

Sahrn

OPRAVA CLANKU ,,0 DVOJSTRANNEJ KONTROLE KVALITY*
FRANTISEK RUBLIK

V oprave si spravne odvodené explicitné vyrazy pre odhad maximalnej vierohodnosti para-
metrov u, ¢ normalneho rozdelenia za predpokladu platnosti hypotézy x -+ co < m + 4,
U—co=m—J.

427



Pesrome

VCIIPABJIEHUE CTATBHHU ,,0 ABYCTOPOHHEM KOHTPOJIE KAYECTBA*
FRANTISEK RUBLIK

B ucrnpaBieHNH IPABAILHO BLIBEACHDI SIBHBIE BHIPAXKEHUS ISl OLEHKH MaKCHMAJIBHOTO NPaBIO-
noao6usi mapaMeTpoB 4, ¢ HOPMAIBHOTO PACHPEACIICHNUS TPA MPEATIOIOKEHHN, YTO UMEET MEeCTO
runoresa

put+co=<m+6,u—co=m—94.

Author’s address: RNDr. Frantisek Rublik, CSc., Ustav merania a meracej techniky CEFV
SAV, Dubravska cesta 9, 842 19 Bratislava.
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