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ReFI, HEHPBEMRA PO RBEBOFHIIOVWTOER LY —KEDTHAS. Chen
DX AEE/HEZOWNR LT LD, ZOMICICITIBRDEGIR & HERREGHO 2 &
DLEONREEINTBY, T2, ETVOERNEEERTOICROIBLULEZ 0L TH
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FEARKETAMETH L. ARTIE, ThEd 4T 20ETNVEHRTLILICTA.

Y47 1 OFETFTNVEHBET AR, KiLE Chen D@ LIZAIL T, LT LH12§ 5.
2 HCHEIZ SR TS DIEZNEAG, HILWEROAERTS E12T5,

A — HhREO~ ) v 7 A '

b EIREHKEDFINT b

ko— BEE® DH

k,— BEFMZOH

oy TR EIER SN R NIE R S h Wi/ DFER

10

NI | -El ectronic Library Service



The Japanese Associ ati on of Managenent Accounting

FHEEMET OFRETEET NV EC -V —P o

o, —— BERRIER S NA T IER S 2 VBN OHEE
370, MEREHEHMEC L > CHBS N BRFSEK ¢ OALL, ¢ E2HEM
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EREE,

Prob(c’'x= ky+k,) —» max (1)
Prob.( ¢’'x = ko) = oy BEFWHK) —— —(2)
Ax S B coeeeeeeeveeniieenen. CEIERARHI) (3)
x = 0 - (4)

EheA. 72720, Prob. 3MEREZRLTWAS.
(1) 2EETZ,

' o, —» max (5)
Prob(e’'x= ko+k,) = o, (BEFRHH) (6)

(1) Prob.(e'x 2 ko) 2 oy oo (BEEAWEHA) ——(T)
Ax S B eeieeeeeveeenereeeiaanaes CE BRI (8)
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Bk ) BRI H E FE, BERELLVE D ICT L LW BAMERZE LN
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TR THE, LFLbMETELBE R ELAVHEEN EE 2L L ERL 2 VRS TH
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F1'(a,)<0&t%5DT,
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((kotk,) —e’'x}/ V' Wa=—gq, (12)
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c'x+q,Vx Wx = ky+k, (13)
THY, AR, (T) 3 E SRR,

c'x—qWx'Wx =k, (14)

Thh. 7277L, F(ay)= —q,, q,>0, ThH5.

o, *ERKIETHDI2E, ”
Fl{(kotk)—¢'x}/Vx"Wx = o0, LhEIT,
{(kot+k)—c'x}/ ¥V x"Wx xR/MeThiE L, 7,
{(ko+Ek)—c'x}/ Va'Wx eRMETA720120F, ¢, 2BRRIETHITEI V. Ko
T, (1) OREI,
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| E'x —q, VEWx = khot+k, (16)
(N) < e'x =9, yax Wa =k, (17)
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EEf R E 2 B,

(N)DOREE, (Ax=b, x20}20ETS x ODEERCTURESGD ) L, il
FE—X, HHEZX LM THBENT ¢, 2R KIbLTA2HETH 5 LHBIRT 52 L AHEE
Thsb, ZOLHITEZNI, 2HTEREL-ZLPRHTES.

F72, {Ax=b, x=20)%ili727 x OESITEENS—DOTOHEETII, TRERE
SROEERMESTHD, L5 O, THEY y,, yp &I,

Ay, = b, Ay, = b
BEDLH, vy &y DIHEETROLNZMITHLT, Ay +hy =1, 4,20, 4,2
0z ER T I,
AChy 9 Ay 9) = Ay Ay + A Ay, <A, b+i, b=(A; TA,)b =0,

Ay, tA,y,=0
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LEDZEDD, (N)D{Ax=<b, x= 0} %7t x OELNE ¢'x &
VETWx OEBEOSKESE, (M4 OIS (X) DL51ks. (M4 <l %
Rl B ERDOPICHCTYREY, BRANESOBMPLELT, 2O oPICR
oz, LaL, Bz kKo sBICHERED0E L)1, £ (x) FNEST
HHLV) ZENEETHA. Chen DFFIOMHIE x'Wa Lo TWwoEA5, AL
Ve Wa LLTWw5,
$70, (17) R4,

VaWa =1/q,(&'x—k,) , (20)
EESZENTE, ZORKIT e'x, V2" Wa , DEFELETIE, ¢’'x BiLOR 2HED,
HE (1/q,) DEROLETOERT L% 5. FFKIZ (16) R,

x Wx =1/q9g,{e’x—(ky+ k) : (21)
PELZENTE, e'x i ED (k,+ k) RHEY, HEQ/q,) DEBOETOHS &
A, X 4 X 5

N
x' Wx

V' Wat

U,

0

=

>
cx

BRBEHIE q 2B KETAHAIETHADT, X (1/q ) 2R/NITHEEERD S
ZEIIhA, 2 HTHERRAL I, BEE A EICHEEL, Ly bERSESE % E
72T SHhLQETOMMBMEIFET A LIRD. REMIRHNTEZLNE.

LIAT, e’'x8WbED (ko+ k) #WAMEE (1/q ) DEMIE, SIHAOEZERMEE
FELTVBELEZLIENTESL, LWVIHDIF () OB, X (1/9,) DAEE
DEAICE > ToR, $H (HWEE) »ETEELEILNEDPLTHE, JHIF2
o (K3) OEHFBETH L. (M) 1K1E, HHOEEFMEMAS 3 FAREN TS, U,
FEFTATERT, Uy<U, TH2DT, U, 2 @AHHHEREDORGAETTRETHRDKS
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IR AR D N TEBETHHLEADL EHNTES, RAILBWT, HE (U,
LEA (X)) DPELTVA. X% (H4) OL)ICERICHCAEESTHY, L ik
L7z ICMEETHDLEN) NS, LTHEEZLDI LIRS, ‘
UERZ A TI1DETFTIVOHBTH LA, RIZ, 47 2 DETFTIVTHE ChenDE
PN 3 oW THERBENA A S3HT 5. 0FFLIEREERHGZ L, $
72, & BRERDETHRESILHL, H2HERDETEERSHG ST L v & T,
BRAFGZOYEMHEE RALTHEFLTHE. Thbb,

c’'x —» max (22)
Prob(e’'x = kyt+k,) = «a, (23)

(=) Prob.( ¢’'x = k,) = a, , —(24)
Ax = b (25)

x = 0 - (26)

Y h. (=) kSR £ R & AR LTk,

¢c’'x — p» max ' (27)

c'x —q, Vax Wa = kotk, (28)

() c’'x —qo vax Wa = kg ‘ (29)
Ax = b (30)

x =0 (31)

Lhh.

(F) OMEIZ, { Ax=b, x 20} 2T x OEEHRFTEED) LT,
R e RS R A BT HENT, ¢ x FRAMCTIMELERT LI AT
&5. (KM4) LRAMKEFET, () OMEEZRTRLAZBDON (K5) THL. 2D
&, SHBEE ¢’'x, LEZDLZENTELDT ¢'x BIEEBEIILA.

Bl 0 B RIS D, LIRS0 e BEMNREREHLTTASVETD
B EICH B, (H5) IBWT, BHOEEFHBITSARINTVAS, iﬁﬁiﬁé#&&i, |
Vx'Wa CEoTEAINRVOT, 20 (M3) ORFEERETHL. (F5) 2BV
T, ETETLIOROKE AL 26T b0 U, ThY), BEREIVCTHL T
Lbhsb. - |

() (k) @& D %REIZ, Kuhn-Tucker D&M AW TRER T KDL EHTE
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PROFIT PLANNING MODELS AND C-V-P
ANALYSES UNDER CONDITIONS OF
UNCERTAINTY: APPLICATIONS OF CHANCE
CONSTRAINED PROGRAMMING

Kazuki Hamada*

ABSTRACT

The purpose of this paper is to consider profit planning models applying chance
constrained programming and to analyze C-V-P /relationship by using the optimal
solution. By knowing the relationship, managers can understand the process of
profit generation collectively and clarify the problems.

The relation between mathematical programming and C-V-P analysis is not
direct; however, if managers do C-V-P analysis by the optimal solution, they can
manage easily the problem of a multiproduct production company with several
constraints. Also, the model can be applied to many situations by changing the
formulation.

The author simplifies the model extremely to clarify the fundamental features
and is working on the assumption that only the sales price is random. Using
figures, the author investgates the features of profit planning models using two
types of chance constrained programming. Besides, the affect of the optimal
solution and the C-V-P relationship by changing the coefficients of model are
considered in the figures.

KEYWORDS

Profit Planning Model, C-V-P Analysis, Chance Constrained Programming,
Uncertainty, Break-even Point
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