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CAC PHU'ONG AN LAY MAU KIEM TRA KINH TE
VOl BA QUYET DINH

NGUYEN THANH TUNG

1. MO PAU

Trong nhftng nim gin dAy, viée xy dyng cAc phuong 4n 14y miu kitm tra kinh t€ dinh tinh hoic dinh hrong
duoe nhi®u ngudt quan tAm nghién ctry, (kem ching han [}, 2, 3, 4, 6]. Hiu hét cAc nghién ciru cho té1 nay déu gia
thiét riing, c4c 16 khéng dwoce chdp nhén s& d8u bj loal bd hay d&u duge dem sing loc. Tuy véy, trong thyc t&
thudmg XAy ra tinh hudng dot hét phit o6 cich sir Iy tinh € hon dét vé4 nhiing 16 bi béc b cn ik vao wée hromg
chét lwong @ 18 ph# phiim) hién hanh trong 16. Cin thiét 4p dung mét luec 45 1y miu kim tra xdy dyng trén o
s&baquyi;dinh.PhénmSi16véom6ttrongbadpchﬁtl\.wngA,BvéC;chépnhénl&‘dpl\,sénglwlécﬁvaé
loai b5 18 cBp C. '

Y nifm v& vife sir dung ba quyét dinh trong vén 48 xfly dung cAc phuong 4n 14y miu kitm tra nghiém thu
duoc dua ra diu tién b Panday va Chawdhary [7} Gin déy, Schmidt, Bennett va Case [9] 44 nghién ciru mé hinh
x8ly dyng phuong 4n 1y miu kifm tra dinh luomng vé1 ba quyét dinh. Noon Charn Riew va Do Sun Bat 5] cling da
dua ra mét m6 hinh nhw the 481 vét vide kitm tra dinh tinh.

Trong bii ny, chiing tét nghién ciru mét cAch tng quét bt todn x4y dung phuong 4n 14y miu kidm tra kinh t&
trong trudng hop o6 ba quyét dinh o6 the chon. Phurong phép tiép cén théng ke Bayes ctia Hald 3] dupre sit dyng (@
x4c dinh phuong 4n t31 wu. CAc gia thiét co ban & day 1a:

@)- M3t dom vi sén phiim chi o6 the 14 chinh phiim hay ph# phim.

()- Qué trinh sén xufit 14 qué trinh chju sy diu khin nhj thic vé1 chit lugng trung binh ctia sin xullt thay 44
i 16 iy sang 16 khac theo ludt phén b8 o6 mit d§ tién nghim (p).

(f)- Céc chi phi 1A nhing ham tuy&n tinh ciia chAt hrong trung binh ciia sin xudt. Mot cht phi d2u do dirge bing
cling 1aét dom vi do.

Gv)- Phuong 4n 81 wu cin chon 13 phwrong 4n JAm cye ti8u tin thit trung binh.

1I- MO HINH

GiA stY, theo chu ki tirng 18 sin phim ciing loat, 06 o of dinh N duge sin xuflt ra bit mét oo s& sin xuft, DY
theo d&i cAl tién qué trinh sin xuft, ngudi sin xuft mudn kidm tra m& 18 bling phuong phép My miu. Vén 48 dat ra
1A clin chon phwrong 4n kigm tra nhu thé ndo ?

Gia thidt ring:

a/ M3i sin phiim chi o6 the 14 chinh phiim hotic phé phiim. Cic quyét dinh 06 th® chon lién quan té1 phitn odn lat
cta m&i 16 hing 1 :

d1:chfp nhén,
d2 :sang loc,
d3 :loai bd,

b/ Qu4 trinh san xuft 1A qué trinh chiu sy di®u khitn nhy thire vé1 chit lugng trung hinh (cta sin xudt) khéng
4% trong pham vi mt 16, nhung thay 31 iy 18 ndy sang 16 khéc theo luét phén b8 o6 mat dd tién nghiém (p).
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¢/ Chi phi dB kidm tra cling nhu c4c tdn thit do viée chdp nhinm,sing loc hotic loal bd mét sin phim 1A nhimg
Fim tuyén tinh clia chét hrong trung binh cia sin xust p va duwee Kin heot ki hiéu bdt

Ks(p) =51 +S2p
Ka() =A1+A2p (¢}
Ke(@) =T1+T2p '
Kr(®) =R1+R2p
(xem [3] trang 12 v& s\ Iy gidt ¥ nghla cc hé $8).
4/ D® phuong én ba quyét dinh ¢6 ru thé hon phurong 4n hat quy&t dinh, ta gt thiét ring

A1<Ti<R1 @
A1+A2>T1+T2>R1+R2 ®)
Gi4 thi€t ¢) o nghla 1A Ka(p) va Kt(P) ct nhau tai diém
-4
pl - AZ - Tz’ ‘ (5)
Ka(P) va Kr(®) cit nhau td
_R-4A
Kt(P) vi Kr(®) cit nhau tal _—
- )
p3 -~ RI T2 — Rz' (7)
trong 46 0 <P1 <P2 <P3 <1. .

Mét phuong 4n kitm tra Iy miu mét Bn vé1 ba quyét dinh dwoe x4e dinh bling o miu n va quy the quyét
dinh 8n chi 15 quyé&t dink cin thyc hién nhir mét ham cla két qu kifm tra miu. Phuong 4n kidm tra Bayes 1
phurong 4n 1Am cyre tigu tin tht trung binh todn bd 14y theo phén b cla trung binh ctia sén xust. ‘

GtA sit 8n(x) bitu difn quy8t dink ctia ta kht kiém tra mét m&u o n va quan sét thily x phé& phim. V&1 céc gié tr)
khéc nthau o6 th® 66 ctia x, tSn thit trung binh phai chiu khi sir dyng phwong 4n (, n) ki¥m tra nhiing 18 o6 trung
binh ciia sin xuft p 1A

LN, 50 /8) = (N = )'S" Ko, o) (p)8(22 3 5) + n, ) 0
z=0

freng 46 n

b(z,n,p) = z) p*(1 - p)*~% (xem (3], tr. 181-182)

Vi p thay db1 tir 16 ndy sang 16 khéc theo mét phéin bd xAc sufit o6 mét d6 w(p) tBn tht trung binh khi sir dung
phuong 4n (n, 5n) kitm tra cie 18 khac nhau 1 .
L(N,n,$5,) =/L(N,n,8,,/p)1r(p)dp. (9)
0
Vén 42 1a cin chon phuong 4n 1Am cye t8u LN, n, 8n).

111 - LO'T GIAI
Tir 8) va ) ta b

n 1 1
LN,y b0) = (N =) Y [ Koo (o(zmpe(p)dp+n [ Kuo)e(o)d. (10)
0 0

z=0
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Ta thfy, khi n &8 dinh d& cyc tiu héa LN, v,5n) chi cin chon §n 1am cyre tigu

1
/ K5, () (P)b(z, n, p)x(p)dp
véi mdt x =0, 1, 2,..n. Hon nita, vi

1 .
b(2,mpl(p) = x(p/m,2) [ bm,, x(e,
(theo finh I Bayes), suy ra chi cin chon 809 am cyee tibu
1

/ Kﬁn(.e) (p)”(?/”s z)dp,
0

vé1 mbi gi4 trf chia x, khi n ¢ cho.
Ta cin dén hai bb dB quan trong sau day.
Bb d2 1. Ky hiéu
1
pn(z) = / pr(p/n, z)dp.
Ta cb chc ménh d& sau day 0

- d114 t3t nhét khi va chi khi pn() < p1
. . 4212 tét nhét khi vA chi kit p169 <pn®0) < p3
- d312 t3t nh&t khi va chi khi pn(x) >p3 | :
Bb d& niy c6 tha chitng minh béing cAch so sénh trye ti8p tin thit tmg véi mSi quyét dinh.
Dinh 1§ 1 (xem [3] tr324). Chdt hrgng trung-binh hiu nghiém pn(x) thda min cAc méi quan hé sau day:
Néu phan b& tién nghiém suy bi€n, pn(x) 1a mét hing s8, )
Khi phén b3 tién nghiém 1 (p) khéng suy bién, ta o

@ pn() <pn(x-+D,
® Pn() >pn-+1K),
© - Pn(®) <pn+1x+D.

T bd & 1va dinh Iy 1ta thu duge dinh Iy 2 sau diy.
Dinh Iy 2. Véin of dinh, qui the quyét dinh t8l wu 1a
dl néu x < ci)
8n®) = | d2 néu cim) <x < c2(n)
"l d3 ndu x >c2(M)
trong &6 c1.(n) 1A gid tr) nguyén Iém nhét cia x thoa
Pn® < pl
<2 1A gt tr nguyén K bt cla x théa
. pn() < p3
He qua 1. c1(n) v c2(n) 14 c&c ham khéng gtdm cian

(11)

)

Kt qua néu trong dinh 1f 2 cho phép han ché viée im phurong én 81 wu trong 88 cée phrong dn xdc dinh bt
b ba 8 nguyén (n, ¢}, 2), rong d6 0 < c1<c2 < n va qui the quyét dinh nhu néu trong (16). D8I vt che phuong

én loat ndy, céng thire (10) o5 the duyre vidt lal nhu sau
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1
L(N’ n, 6») = L(Ni "sch‘?) = "/‘; K.(p)’r(p)dp+ (N - n) { / Ka(?) X

2=0

b(z, n, p)x(p)dp + i: / 1Kv(p)b(z,n.zt’)fr(p)dx>+ / Kr(P)b(zmm)r(p)dp}

z=c1+1 s=cz+1

=n [ K, (o)slp)dp+ (¥ = ) { [ 5ot + [ tale) - Ko 3 bz, mp)r(p)dp

z=0

+ fllK (r) - K, (P)lf:"(z n p)w(p)dp} =nK, + (N -n) {K +/1[K (p) — Ke(p)]
0 ' ’ z=0 a ! " 0 ¢ Hp
B(cy,n,p)r(p)dp + /; I[Kt(P) - K. (p)| B(ca, n,P)W(p)dp} =nK, + (N —n)d(n,c;,¢3),  (19)
trong 46
B(c,n,p) = i b{z, n,p),

z=0

va K, = /; 1 K,(p)m(p)dp, K, = fo 1 K. (p)x(p)dp,
d(n: c1,02) = fl[Ka(p) - K;(P)]B(ch n,p)ﬂ'(p)dp

+ [ U0) = K )IBles P (el + K (20

d(n,c],cz)duchoilét&nthé’tquyétdmhvé'lmotgiémmtanmétquyétdmhcucuéula :d(n, 1), 2@))-

D1 véi cée phurong 4n Bayes ba quyét dinh ta cling 06 hat tinh chit d4 dwge chiing minh trong trudmg hop hal
quy&t dinh (xem [3].

Dinh Iy 3 . Dinh nghia
d°(n) = infd(n,c1,¢3), 0S 61 <e3 S, n=1.2,..
vh d°() =min {Ka, K, Kr} @D
Ta o d°(n) 1a ham khéng ting clia n. ’
Chibng minh: Ky hiéu Sn ={(:1,¢2):0 < cl<c2 < n}, ki déSn C Sn-+1vd

d°(n) = infg, d(n,e1,c2) 2 infs,,,d(n, c1,¢2) = d°(n + 1).

- Hg qua 2. Gizo didm ctia LN, n, c1(n), c2()) vét trye tung = (aks - nd°(n)) 1 ham taing cla .
Dinh 1y 4. Néu @°0N), c1 @), 26%)) 14 phuong 4n 181 wu img vét oo 18 N, khi &6 n°(N) 1a him khéng glam
N.

Chzi'ngminh:Dédcngiénhéadnmgmmlytahiymb-mdmhnglﬁacﬁaﬁnthﬁtmﬁnhCB)dwcécéc
gl trj khéng &m clia & 16 N. Dt
" NKs khi 0 <N <n
LN, n,¢1,¢2) = @)
nKs +(Nn)d@m,c, 2 khin < N

va xem L nhu mdt ham ctia o5 O N.



Trude hét chi ¢ ring, mét phuong én (, ¢), c2) ma d(n, ¢], ¢2) > Ks s& khéng the 12 phuung 4n t81 vu véi bt
ky gi4 trf ndo clia N, do d6 o6 the loai bd ngay nhing phuong 4n nhr thé,

Khi d(, c1,c2) < Ks, (22) 12 him dm ctia n, do d6 tBn thét tmg vé1 huoe 8 18y méu 81 wu
L°(N)= inf L(N n,¢1,¢3) (23)

(n.c1,¢3)
cling 12 ham 1dm ctia N.

DBt}ucuaLoc\Dmyénﬁnhtﬁ'ngkhuc,hésﬁgéctmdlémm,L o) 12 d°(N) véi n =n mwn?m)lahmnlcm,
d°@QV) s 14 him khéng ting ciia N va do d6 n°(N) 12 ham khéng gidm cta N, (theo ¢inh I 3).

IV- XAY DUNG LUQ'C DO LAY MAU BAYES

Trong muyc trwée di chitg minh réing, t8n tht cye tidu (23) 1 him 15m, tuyén tinh ting khiic clia o 16, CAc két
qua ndy givp ta dua ra thufit todn dudéi day, x4c dinh phwong 4n t81 wu cho mot ¢ 18 nhd hon mét s8 M cho trirdre.
Thuét to4n ndly twong tw thuét todn clia Hald trong (3] 481 véi trudmg hop o6 hat quyét dinh. Trudre hét, chon gié trf
n, sau 46 tim cée s8 ¢1n) c2(). X4c dinh khodng céc gid tri N ma ving vé1 né bd ba vixa chon (o, c1(), c2() 1A
phwong 4n t8f wu. Lip lai qué trinh ndly véi c4e gia tri n 1ém bon cho dén khi khodng gi4 trf N chira o 18 dwoe quan
tAm. Nhu 12 sin phiim kém theo, ta thu dugre phurong 4n 8 wu ting véi mei o 16 nhd hon M.

Dinh nghia
L,us(N,n) = 1121'1‘1 L(N,3,¢1(n),c2(n)), n=0,1,2,... (24)

Ta thiy ring L,us(N,n) | L°(N) khi n — oo

-

Gia sit muén x4c dinh phuong &n t81 vu tmg véi mt o 16 nhd hon M. P2 13m viée ndy, chi clin xéc dinh
L°QOV1 LsubM;1) =L°@D khin > M, chi ciin xAc dinh lién tiép cAc ham

LsubM, n), n =0,1, 2. M.
Hon nfta d& ding thdy ring, trén thye t€ o6 the dimg qué trinh x4c dinh ndy trwée khin =M ; ob'mlunnhé
nhit théa
nK. > L,ub(M, n)

581 cén trén cAc o miu cin xét.

Ta di chirng minh ring, hémtbnthﬁttmngbinhcucﬂéuléhémlémhxyénﬂtﬁt&ngkhuccuac&léN bidu
ndy din dén o6 the bidu difn LQV) bing cAc dinh. Cic dinh ndy o6 the dic trung bing bd t (Ny, ny, c1(n), 2
trong 46 Ni = nj = 1.GlA sit ¢4 x4c dinh duge cAe dinh, phwong 4n kibm tra t8i wu khi d6 s21a :

Néu N <N3, khéng 16y méiu; ch&p nhin phin cdn lat ciia 16 ndu
1
/0 pr(p)dp < py,

sang loc néu

1
p1 < /; pr(p)dp < ps

va loai bd trong trudng hop oda lat.
NéuN;i < N <Ni+1 18y mfu o5 my.
Chip nhin néu X s 1y,
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sang loc n€u ci(m) < x < c(nyy
loai bd n&u x> c(ny).

Céc gié trj c1(ny) va c2(nj) dirgre xéc dinh theo cdng thitc (17) va (18), x 12 88 ph& phiim ki¥m tra thiy
trong méu, :

BY tt (Ni, i, c1(ng), c2(ns)) c6 the xéc dinh dwoc bing thuft todn md th dwéd ddy. Thujt tosn niy
duoc xdy dyng dya trén nhén xét riing tdn thét k vong 12 ham tuy&n tinh ciia & 10 N véi he s8 goc [=
d°(n)] giim theo n va glao di¥m véi tryc tung [ = nks - nd°(n)] tiing theo n. Giao dim P(j,k) cia hai him
tdn trung binh tng véi hal o miu j va'k, 0 < j < k, dwge cho b

(k- 9K, + jd°j) = kd°(k)
do(y) - d°(k)

trong 46 phwong 4n véi c& miu j c6 tdn thit trung binh nhd hon khi N < P(j,k) v phwong 4n véi o&

mfu k ¢6 t3n tht trung binh nhd hon khi N > P(j, k) . Céc glao di¥m dwoc sir dyng d2 x4c dinh¢
dinh nhw sau:

Buéc 1: Chon = 1, sir dung (17) va (18) tinh c1(n) va c2(n)

Buwdc 2: St dung (25) tinh P(0,n). Gén (N1, ny, c1(n), c2(n)) := (P(O,n), n, q(n)’ c2(n)). Choi = 1.
Buréc 3: TAng n 18n 1, sit dyng (17) va (18) tinh c1(n), c2(n).

Buée 4: St dyung (25) tinh P(ny,n).

Buéc 5: Néu P(nin) > Ni, gén (Ni+1, m+1,¢1(ni +1), c2(ni+1)) ;= (P(ay,n), n, c1(n), c2(n)). Tang i ién
1. Chuytn sang buée 3. Néu P(nj, n) < Nj, gidm 1 di 1. Néu i = 0, chuy®n sang buéc 2; treomg hopi >
0, chuy®n sang buéc 4. ’

Thust to4n k&t thiic khi n & 162, Hinh 1.dwéi diy md ta thuft toén.

P(j,k) = (26)

A 0
f
n=!
722
V .l =3
| ' '
» [ ' '
] , '
' X b
i X ! :
: 1 L
Aoy Py O A02) Y,

Hinh 1:X4c dinh phwong 4n 1y miu kitm tra t8 wu d81 vé1 18 o N.P() 1 giao didm hat dudmg \mg véin =1
van =§.Néu N <P©,D, khéng 1y miu. Néu PO <N <PQ3), ldy mfu o n =1Khi PA3) <N, iy mduc¥ n =3

Nhén ngay 20- 4 - 1989
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ABSTRACT

Cost-optimal Attributes Acceptarrce Sampling Plans With Three Decision Criterla

We discuss the problem of constructing cost-optimal attributes acceptance sampling plans with three decision
criteria, Hald 's Bayesian approach is utilized for finding the optimal plans. Basic assumptions are

- The production process is in control with respect to the prior distribution 1 (p) so that the prior distribution of
lot quality is a mixed binomial.

- The decisions which will be constdered regarding the remainder of lot are acceptance, screening and rejection.
- The per item cost of inspection, acceptances, screening and rejection are linear functions of the process average.
- The decision criterion used is minimum average cost.



