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On OIML Mixed Acceptance Sampling Plans and Optimal Target
Value for Products in Prepackages

Sun-Keun Seo

Department of Industrial and Management

Systems Engineering, Dong-A University

Mixed acceptance sampling plans for quantity of products in prepackages are widely used for compliance
testing. To pass testing, random samples jointly comply with two legal requirements: (i) the average net content
of an inspection lot shall be not less than the labelled quantity and (ii) the numbers of under-filled prepackages
in a sample are less than or equal to permitted numbers. This paper discusses some drawbacks of the acceptance
sampling plans and requirements recommended in OIML R87 (KS A 50087 translated by Korean) developed by
the International Organization of Legal Metrology and evaluates the producer’s and consumer’s risks. In addi-
tion, problem of determining a target value in filling processes of prepackages under the OIML R87 require-
ments is addressed and illustrated with a numerical example.
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Figure 1. Accuracy of an approximation method for non-central t
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SRR 23] 48T 4 vkal Rusta gl

wekA 2 (8)3F 4 (10), 4] (13)Z5E OIML R87 AAH
Yo FAGES Tt 4 8119 FFT o] & HEF3EA
EZAT F Y. F, u= Q-i—ca ] o) £32 ¢l OIML R87
ANAEA n=50, m =3 HZ3 37}X](<Table 1> %L}_)
& "ot Al 81& 53 2%01 <Table 2>l % 2] 5 o]
o

B 2 ()& mAsHA =
nEste] A9 AR 9
f&ﬁl&ﬂ(%% oz} ztF3td
201 541 ’“HIZ} <]

Rl, R2, R3 84 F o= 8o FAFES ot FF
=718 393t7] 938l <Figure 2>l coll ©HE <Table
1>«l Zﬂ A AAAG ] Al 7FA] 879 el thEt p(c)
7} EAFO QY o] BHE o7} AL w), F AR Y E
© R1 844 ®)°l, 7t 0ol ZAHE W, & A4 AP ES
1-FA3E o] E &2 R29FR3 24(4] (10)0] £,(c) 2] A4t Al
o Fid o g o] F2 AUT + AUt

ESF <Table 2> A 0 & 7/1.96& RFH O AA Y+

P.(c)
/T‘
/
RI+R2+R3 / 08
\ /<—— R1
R2+R3 0.6
g /

L

[ e

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 04 C

Figure 2. Acceptance probabilities for R1, R2, and R3 requirements :
n=>50, m =3, SCF =0.379

o], o] gto] M 7o AAAL Y FAGEEE AitAt9}
A2 AP E)ol WA= & 28] Al o7t 7/1.96
9} 7/3% W <Figure 3> coll W <Table 1>9] 3 A H A
Ao d P,(c)7F TAE Tt o] & BH EFHA}
st A AP ES TASHA T 2HA AP EL A
A S7+E AL )
g A (13)9] AP 4 (3)9A SE o2 7H sk
o, élxﬂih o] gt BEsHA YAFEE FAHT F 9
ZEY wgA FS/O"C ASE7F n—19
E2EE =504 ] o] EX9 AIAEYsF9
RIS A 9sMEA S ko] 59 H)
2 3arg Hﬂ(j, S=ho) he 2474093, 1.06, 0.83, 1.169]

%JE}.

n=>50, m=3, SCF=0.379% A% S7} ho & 3=
) h=10° & P,(c) < HI&0| <Figure 4> =A| 5] T}
oF HH c7}-038T 25 uf o] B9 P (c) 7} 333 &
SRS VHABEE DL A G FE YA, S5 A&
Aol AA g} Aol 71 A S THg A o] A o' AR o f9
3)) oF gkt

EI

Table 2. Acceptance probabilities of mixed acceptance sampling plans in OIML R87

sampling plans ¢ =00 c=-01 c=—02 c=—04 c= —0.62 c=-0.74
n=>50, m=3 0.9592 0.0342
' 0.9095 0.8018 0.3657 0.0038
SCF=0.379 (0.9938', 0.9619%) (0.0000, 0.3252)
=80, =5 . .
neshm 09779 0.9226 0.7516 0.1564 0.0014 0.0000
SCF=0.295 (0.9943, 0.9814) (0.0000, 0.2565)
=12, m =T 09772 0.8939 0.6045 0.0281 0.0000 0.0000
SCF=0.234 (0.9946, 0.9811) : : : (0.0000, 0.1116) :

Note) 1. probability to pass R1 requirement.
2. probability to pass R2 and R3 requirements.
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P,(c) el o] Y BFEXT} p= Q+cod W) AF T A
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" ¥Y(e) = AP,(c)— (A— B)(1- P,(c)) — gu
=A—g(Q+co)—B(1—-P,(c)) (14)
/ wzlA R1, R2, R3 &AL &8 oF d45H = 274 3}l A
5 4 (149 71012 Arjstete o8 44T 5 AT

/ 02 3.2 S oA

olH W5 Fo T AT A AFS 11,0000 2 AALE
h o Y Y - 5 - 5 ¢ EY 7= SOOO] o KS A 5008_701] WE2H n=50, m=3,
Figure 3. Effects on acceptance probabilities for sigma : n =50, SCF=0397, T =15g% AAA g o] &8 5,507 5 &

m =3, SCF=0.379 d FZ3519 ?fﬂ o] T HHo] Q—0.397s(s= R
FFAAF ghE T o] Fol 3, 507] Foll A 985g W Tkl Al Fol 3
(e =40) HNPW%1Jﬂﬂ%ﬂﬂﬂE“ﬂ%1iE”§E%w
P, (|l =77/1.96) o] AFe BWE7IE 30,0009, EFA A AT ASH
=116 14 Hl-g-0] 6,0009, 1g9 97H7} 24‘Q°lt}. 714 o= A 234
3} o] REA O R 7/1.96 =7.653 0.2 A AT o] AL
P . 9 71thol e} ¥(c) & =M <Figure 5>5 HH HF ()7t
‘ EATS & Folon, I3 02142 AT FEA =
1,001.640g, 71t o] o} 2 5,877.09 9] FJE}
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NAEREAS At 234 JJrE‘rU]E191 U IF
h=0.93 o8 e
h=083 WA B/AE 02011, ¢F B/t tig 47 v &<l g@/A
T 08019, 7'=1.960°] 2% o] 5 #t°] M3t thsf FxA|
NN QF AL Fh(ex 0)& B3 Zo] <Table 3>0] T,
04 02 0 02 04 ¢ <Table 3> Hd of| AF3 up e} 7o) B/A7]' Z7}eld B3
Figure 4. Effects on acceptance probabilities for estimates of o : A7+ S7Fote Y=, 9@/ A7} S7V8HH HRH A7} sk
n=50, m =3, SCF=0.379 WS Ho 1 gk
() o
I % S 5850 «/ AN
3. EZAA R / .
//’l \\
/ \
3 EY so / N\
/ \
Brpe) ge dY A5G 48022 A5AAE B9 / N\
@ UREe 24 44 BA 493 9 AEFL 2@ \
o] 9] B3 & A &) 5} (Boucher and Jafari, 1991), 7]t o] ¢} & & \\\
N2 St AFEA 4 (15) 434 SEAE Y, \
shaLg o, N
AR AFLAT Bol7ol 3, 7k A A B E B N
B 2SS v goly BB A £ANE T \
d ) 27] N AAZREY 75 e FAE H o AN, 0 02 04 06 08 c 1

=
BAE A9 (4A-B)NOZ FoiZ T}, Figure 5. Expected profit function in a numerical example
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Table 3. Sensitivity analysis for a numerical example : = 1,000,

o= T/1.96
B/A

9o 0.15 0.2 0.3 0.4

0.6 1252 | 1.640 | 1913 | 2292 | 2.556

0.7 1105 | 1492 | 1767 | 2.149 | 2415

0.8 0979 | 1365 | 1.640 | 2.024 | 2.292

0.9 0868 | 1252 | 1527 | 1913 | 2.183

0.95 0817 | 1200 | 1475 | 1862 | 2.132
a1 4 (4)E BE87] HlA o= 7/1.96 =7.653 ©| 3}
7} Hojok s, o] FellA o7t 7/2.2=6.818, 7/2.5=6g
oz A wjo U= A3 B/A7}F0.2013L gQ/A7H0.8

A A7t <Figure 6>l A E ] T} o] & BH o7} 74
3 2 27} gagde g & gon B3 47}

(<R R

7/25%9 W HH FRA7} A F EA %“’J QE T AA HA 4
K, ¢ = —0.0370) 7Ithol o] Hrl7} 5=, HHHQ
£3 474 BAFARTO FolAE A% BE BolF @
& B 4 Qlth #dstH OIML R879] A4 3 #
RI £700] 53 4470 fei% 240 & % A&e +58
% 9l
Y(c) s000 —
yd {}: 7/1.96 I
c=T/225 v
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