AHEEMET A A FE-REE-FIZE S 23 B

& N i3

(B #

A 3. ERsEel & C-V-P = FIH
I FekETrd Waemd C-V-P 5¥ N Wei Shih&] C-V-P = 48

|. ERmES o] 9 C-V-P 447 ]. C-V-P 24 $84 A=

2. WEFM 9% C-V-P 54 2. MMl W REMIE
I Wei Shih® C-V-P 44 =4 3. FEEBEEAY) AEAFe) B T

1. = ARES ¥kl AR V & »

2, —kxRy H#HEEE C-V-P 2

I & E

LES TH%t BEEE Fdd] MR ERERK, BHE, EERd A% BBRE KRR
of AAstA e, £ BEY ¥ 5o Ue T WA KK (economic-resource)E dvh&
g 5sta, o9AdA #MAY AQE RESIHE gt _

olB EMEEEY EMA=A C-V-P4#i(Cost-Volume-Profit Analysis)-& FIS:H,
REEEETo e WG RE, HABERE, ZMBR 5 7o RBRE 7% 9 #
mex ek, = C-V-Pa#He bt 2L A& g £4.0

@ Foixl WREAEsE FERBE(Cost structure)e] a4 X9 F@ZE <d&vll Loy BR
£ (volume of operations)-& dw}el s} 2

@ BEEARY X% 3 F=d $49 FGAK¥(the previous level of profits) e -#x3l7]
ke ERES Avkt Frtsledol st ?

@ WEHFMR(variable costs)s} ojw 2574 YFeoz qlste #MHMEz, EER(fixed

1) @ R.M.Copeland and P.E,Dasher. Managerial Accounting (John wiley & Sons Inc, 1978),
pp.116~132.

@ C.T.Horngren, A Managerial Emphasis : Cost Accounting (Prentic Hall Inc., 1977),
pp.44—59.
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2 & ¥ 3

cost)7b F7hehel &R EHEAH(the existing level of operations)e] gt o2 A&Rcte A
Aol A Z9 FIFE 71 sk d=bigt FEGR] L7972 .

@ BEFEA X% Stz BEEO 2% Frishd #gd K ofgA A4+ ?

ol el 4 ERTE C-V-PH#& C-V-PHHER (O HeidRa14, @ 23, @ =
A, @ Wulla)st ERES WRE sk, Gslvked el EER%TY C-V-PoRsd R
RERETSE C-V-Po# T 74 fEelA 233 5 ok, #RETSY C-V-PoHE §R
HASIE S (Linear Breakeven Analysis)s pipEiRS 4tk 5 #7(Curvilinear Breakeven
Analysis)»o 2 FEIzT glon, TERAETY C-V-PoH& Jaedicke and Robichek
(1964)®7F BEI $ 34| F-9 3 #3:t C-V-P4#i(the stochastic cost-volume-profit analysis)
% ©} 2+ B (Buzby 1974, Hilliard and Leitch [1975], Liao 11975)9%§°] tEsglovh
ofA = Al dTALHL e A o]

Wl o] NS BN e BRS TRERETS #Etml C-V-PA4H =d-& fRsts, o &
Fravel C-V-Prd o] REM RAE #Mxstt Wei shihg) —gfy #3HC-V-PER(The
General Stochastic Cost-Volume-Profit Model)-& #rsl=24 2 849 HIE #HiAA
7lx, Fo EHRQ C-V-PRAAA cstfx gl FBES] REFEMP(random variable of
demand)$} 4 pEk¥(level of production)-2 Fl& <] 4R (distributional form of profits)
2 frxstx ol & 993 Assted Uk o2 QY d& AAE AL BEEE= FEY
FEFETAR(random behavior of profits)s} FH 3 THKES] BEF 3sa, o¥] HE

2) © kamm TR=4UCXD | mogm TC=XIE NI, 4y
25 50

FIGE® 7=TR-TC= ""“";3""”‘0" ol MEFEAL 3.0378%  6.2895(x=0L ok

X=3.0373. X=6.2395. x=—5.2767)¢]t}. B-AFIEY & T2 Atk FERES XN EEE

Loz S %::3"_’15%";30(“4,77, x=—2.10) o|A% x=4.774 Fee]a] WA T4

old& AL + gtk Ut F4£9 g BESA HAskd 22 &W%=—&+8°ﬂ x8 -
4 fRASLY oxzl aw Faa], oxvt Aed FoHaAt . 2(X)=-6(4.77)+8=-20.62,
Q &4 HBRE BEFEFH(I ¢ HK, Vol.4, 1970), pp.265~281.
@ E.F.Brigham, Managerial Economic(The Dryden Press Inc., 1972), pp.26~41.

3) R.K.Jaedike and A.T.Robichek, “Cost-Volume-Profit-Analysis Under Conditions of Uncert--
ainty” The Accounting Review(October, 1964), pp.917—926.

4 ) @ S.L.Buzby, Extending the Applicabitlity of Probabilistic Management Planning and Controk:
Models” The Acccunting Review(January, 1974), pp.42—49.
@ J.E.Hillard and R. A Leitch, “Cost-Volume-Profit ‘Analysis Under Uncertainty :
A Lozn rmal Approach” The Accounting Review(January, 1975), pp.69~80.
® M.Ljao, “Model Sampling : A Stochastic Cost-Volume-Profit Analysis”, The Accounting:
Review(October, 1975), pp.780~790.
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FHRETAA KR-FREE-FIZ 2 B¢ HRE 3
BRS AAA AEM] BBRRES dtd 3ol J& ZEAAC A

I FRRETAA #EHimd C-V-Pah

1. ERWEF ] A C-VPHH

) ERAE HERNZ B= I

BRETS C-V-PA#HE g Hel7d, =HZ 95, 234, VAF 5 41 BR
F 57 EXZ g_o_i AAsg . 2 SHel AHLSE BERSL A REY HEME
oz, o]%% ME: sHsE AL HHY REE AJAA e EERET
BEY d=s g '

2822 A9 R4 BREHS FRERGSL 8z, o BEXELS @R A
o C-V-PH#& 8o nal. o714 HEHHe] BRES mamp(random variable)® =
3 olArshulcke) REESfME ERY EEH #ESAdz AT Auid @ERENe
sl & 4 glon &R B ERRES £ HHY HEREY FEAFY e 24
o Z{rh, =& MY RFBP(continuous random variable)E AALe] 7+ TR
A3¢ e Bl ERT Jkels]l = ol

o]d FEEL REBN2 vy THAHS FEsA a3 DelAA w3000, gD H
] W1,750, AU E W5, 800,0000]2k shab. o] A BASHHERHEL 4, 640%kH It
29 @BEEE BEERES ST 500059, EEEREC ST 4004 A%

REHRERE = g Srasrd — ART T

%5, 800, 000

= 4,640k,

<4, 600~5,400)7F ¥ FEFo] of 63%ehx HEslm vt b ol ERGFHA =54

5) D &RFN BETRRER, (JF%i. 1975), pp.102~106.
@ HEE, Bassid BR(FMNABERAL, 1974), pp.18-20.
@ M.Lijao. op.cit., pp.780~788.
6) @ HEBE X7 B X, X -XF o= shid A o5 449 &gel piy pa-palel &

4o BH XE TU g’iy(xzxnzp,-zl
@ &Eﬁv ﬁﬁ;(ﬂiﬁh 1979)» pp.84~85.
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4+ & £ 3

4 0.682 FEA BEMEE +1.0M6] (E(u)+5,=68%)e] YA Hmz e Wiy e
¥ T E(0)=5,000 %91, TER2} 5,=400 292l ERGHE AT = Atk
F2% 2119 AF#e BRES T4 Hn 24 QA3 ME# ] HEe gR

(EH 2-1>) EHH

3800 4640 000 6200

4

FHTH ddoe =L Eu5 00089) 540002917t Folxzm gomz KRB R o]

BEPE 23} =t 133 MRS 7¢ 5 . o449 AL ERFHE LpBoz wTe

_ AA s — u , —5, -
ARD Z= %_:13 x_gﬂi‘;}% g _ —W‘L =0.90 E& o]},

0.905+ ERFMRNA REKREo] BEPLITY Miso] 18.4%U$ ¢ + e, dE4 K
W] 4.640 FHE 23¢ 5L 25 219 MBRBD 5 81.6%°]t},
A9 (=% 2—1i3 P/VERS) #asd 23 2—2)7b b o] A% g talslA,

(ZE 2-2) WFEHHYS P/VEE

450,000
F ———

(=4
W)
Qo1
[=3
<

o

(==

Q

<

p2re

o |

5,800,000

7) @ ERSHERE xS BEY ALL 57D FHE MY} FHS ] FolAw W4 xS Z =x;m_°.i
HEstd ¢(2)8 IFELEE Abgste] AL
Q WE{R, BABEERL, 1979), pp.244~245.
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THKETA A BER-SEE-FZ S ST HE 5

g4 Wsv, e 25 SAG Aoz ARl 500004 WEFIEL otelst
7o) W450, 0000] =},

E(T) = E(S) (ER)—E(V))—E(F)

= 5, 000(3, 000—1, 750)—5, 800, 000=W450, 000
(E(T)= 71de]Y, E(S)=7ld®=1%, ER)=7]d =714, E(V)=7] sl -5l
E(F) = sldla3 v

5,4005: 910l 4 #BAF TR (Expected profit)-& 5, 400(3, 000—1, 750)—5, 800, 000 = W950, 000°]
v}, o)A tujzke) mEE4#i(Probability Distribution)s} &) 5,0005k¢), T&HA3 4005
8l EFELFolnz, FAS WA SM(the probability distribution of profit)® F3]
W450, 000, FEFH 3 W500, 000(W950, 000—450, 000)8] =X 2—3]e2 vepd 4 8le
=% 2—-319) FIRRESHE FIAsS ofs ¢ &8¢ ALY T A

(EE 2-3)> FES #HEH5H

|
! i

)i

(50) 450 3950 2 &ar

(1) 34 B.E.Pel] o]l=A 2 g,

PCRI& > 0) = 1—-P(Rla <200 — 95)

= 1—0.184 = 0.816 & 81.6%
(2) Fige] W200, 0006k ko) 2 R,

P(HI& > W200,000) = 1—P.(FI& <_‘z§95—6%_°°_= 0.58)

= 1—0.3085 = 0.692 & 69.2%
(3) M&ko) W300, 00051 o] B mEE,

P& > W300,000) = P(#% > ﬂggo;%@_a — 158

= 0.067 & 6.7%°] k.

2) MEEEX7I 25 THRE I+
ol AE EREH BHR, BERE BH2 A4GHcnz ML bl BREC] ME
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6 v & 3

F435t q74E RE BERE MEEKE dd Fg SEdre ATk, W4
G533 2 #MEE T8ty 2k

= = b I S I " »x @/ =
B om  R(S) E(S)=5, 0C0%t 4] 3s=400 Hl

B ® M #(R) E(R)=W3, 000® G, =W50%

B B RV E(V)=w%1,75(% Sv=W75"

B & ®F) E(F)=ws5,800, 000® » =100, 000%

o] flelA FEEBEEL 2T SR Hole]A cte HFHTE] ¥l TR FAL
Ba 7t AP REFISs FIfS] MEEEE el 2] A4 '

E(T)=E(S)[(E(R)—E(V)]—E(F) = %450, 000
3 = 4/8,2(8x2+8v?)+E(S)*(3r+8v¥)+[E(R)—E(V)]%s2+3¢* = W681, 500

714 2 vbst o] BEEe] 2l ENES MESENE HITT A 2 dAelde ER
RS mESge A9 A5 2Ask Sl w450, 000012k, 2 EMEED 25
2 FIRS ERREEE W500,0006) A W681, 50002 Fr1gkcl. EMEEY ola WMEHS A
7bA HERRL WMEMEE ¢ xsted], 2oz HY4d AT 2% dEed st HE s
9 EEFEE sted 2 =7t gid

oAl BRI Al Fe] AR BEHE, FRY FMEE v 974 HESL EHIHE
FIMste slag Aol [E8 2—4J0)vh. o/ & 4l /1A MWREL 2% 21 BESHERE)
4,640k, W O& FRELS FE5ut2 254w g4 & flo)lz, BNE O: vz
FellA & ZE EREC FEUTOINE A Aoln, HE OL AE O H2L darny
7tA, W, ;A¢, BRFE FE AFolAuk ol F REBE ) sl EmMEEs)
35s=6000400=k ¢ w1 4l) Sr=W125(W50m4l) Sv=W150(75:141) 6z=W200, 000(#100, 000=]4l)
L2 F7E Aeleh

o] RellA &L Al 714 WRel FAA HRMY S8AL ¢ 5 A 4G HES
BRel ©1F 713 HBE @) /A% 2tk e WE @AY FIRY EREET B2 09

8) R.V.FY gt} EpEE: 25 WY EE@ESL. 3, Ad4:Iidsd Sdeirdo)
W3,0000]2l 2 #EERNG L, =T 2t 4T REERME) o] FHUUTMES Ws0o o &
BHRE o 68%A @ Aoe AAsAY.

9) olei FMA-& AAE A qoh. BEMC HEWGET e A$d: FFe imE
(covariance)$ 3t A4 Yo dtA .
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TRRETAA FN—MRE-FIZ S0 B¢ WR 7

(SE 2-4) BEH BEAS, FISY HMEE U wE LK
| ¥
® 1 @ &)

a 4 o 9 W 450,000 ¥ 450,000 W 450,000
ol9] ¢ BEFMA ¥ 500,000 W 681, 500 W 1,253,000
R,

(A) A 43 BEFES o€ .816 .745 .641
(B) #»  W250,0009] o] & 7tA-& .655 .615 .564
(C) «  W600,0009 ” .382 .413 .456
(D) W300,00001 49 kel & .069 .136 .274

26 2628 dE AolAu #ME QoA BEF L o]2A 4 BEL MR O A+ 2
v} .17(.816~.641)¢) A& Aolch, sularslAz W250,0008 FIZE 4& T+ At BEELZ I
2 e FIRY BEREEE 2+ HA @°l 4% =t

28u 398 AL 2 MFY BBAS W450, 0008 233t FIRS & & A HES
5 Ouc @ @o] 2ohe Aolvh, wWY o] Lol AYFFE EA HZde oFolud
3o FRL AHAE Mo 71 L MR OF A9 ¥ Aok

2. PEZZ(HE (Probabilistic Estimates)d] 2}gho C-V-P4#t

Ad GolBFol Aoid TRERE 2% k@R C-V-PaH#id A este shi REWL 5

gozd, Fu [Efe] dold WK Aesle BERA I FRHEE LA 2 &
. REFEE T BHEEES Af(each level of expected volume)e] =3t BMEHZRAKHK
o] FRsFEA(oint probability)d A} ol HMEFE KRt HWBHRH(flexible
budget)s} A 7k 3 #i(breakeven analysis)d] fEA< 4+ 9},
FTE S5t [5E 2—5,8 A9uxt o] [EE 2—5)d FRd EBRE (2 (decision
tree)t 5 A AAHL ERER AAM) BEHEE, T A EER A olE A E
mo| o] S e AAAY HES BT 2 EREHES W03 woelx, old W3y
FEL 0.99 0.10]¢h. WHEFE W6, W7, Weolx I WAL 0.8, 0.1, 0.1 AERE
W50.000, W40,0000) 3 2 FEE-L 0.73 0. 3]},

EREE, BHER, EER ¢ 3 EHlevents)o] Yol MEY e o=t 12749
QRste] BASKHEC) ALt JdEEH 44 139 AR SRS EER W50,0004] T8
o] 9] (contribution margin) W4(10—W6)2 =24 12,500 =17t A= [=F 25,9

10) R.M Copeland and P, E. Dascher. op.cit., pp.133~134.
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8 = & A

Edto] #md Z& REMEMES %L BA% R#FA(the unit contribution margin)s] 2
A AAbE A,

FIFFREE(joint probability) Fat-e & @3] o174, 25U}, ngule] ooa AR
T Rabe AdAd WS 4 199 (5048 FRRES ERES W o, 99 ¢&,
BEEEA AT 0.89 &F, 24 A 0.79 HEL Rl dola golet. o] & Mmg
TS #Ed A3 (a particular combination)o] ol WhEHE 17 A%, 5 44 139
2%l AT FRSHERRC] 27171 o] % WMol Lol 7 At A Bre A& ol

7 AZF] R (outcome)e Gatel] FRae}. of uwpxzt Gare om shte ARl 1
HHAB BN (expected break-even point)s] PesEel slo]4] RAsIAl ® BiE€ ebdct

(=H 2-5) TREE DIAGRAM, Cost-Volume~—Profit Relationships.

A B C D E F G
Price Variable Rate Fixed Costs | Combination Break-even Joint Probability EXF

W50, 000

we e 1 12,500 .504 6,300
P=.8
W40, 00
P 3 2 10, 000 .216 2,160
,000
wsrg_zoof 3 16,667 .063 1,050
W10 W7 .
b= P=] W40, 000
P=.3 | 4 13,333 .027 360
W50.000 5 25,000 063 1.575
— 2 e 1) . .
W8 ‘ P=7
P=1
"%"% 6 20,000 027 540
W50, 000
 we N0 7 16,667 .056 933
P=.8
W40, 000
P3| 8 13,333 .024 320
wi?’:‘m,;’ 9 25,000 .007 175
w9 W7 :
P=, . P=.1
1 #1009 10 20,000 .003 60
50, 000 ‘
N 11 50, 000 . 007 350
w8 ! -
P=1
L00 12 40,000 .003 120
Expected Breakeven Units. 13,943




TRRETNA HR—-RRE-AL S 2T HE 9

o] Got¢ = g2 Exte] MADKES Fo) MespRe giozy A4, FEEd o
A 13 6,300 919 e Exte] BESKME 12,5000 96 Fako] FFRER 0. 5408 st 7
B2 Azt GatelA aleladl RE g ©oigl$ @ [Tree Diagramje] FRE A v=d
(whole network)el]l w3t ¥#5388 4 kifHi (expected breakeven value): 13, M3t¢iz AA
R, o] 13, 94349 HAMEE T HeAtd, AAY HFdt FAY 2«
Z3 old] Wl $EtE BE BEL AEY F odeja golmz A% 44 sv4el & Al
R=h

I Wei shihe] C.-V_. P&y =™

1. 24 HES BES wiR

HHTY HIHy STl A%t C-V-P 2eie HER (DA Be vt o] BERELE =+
2 BEES £ER] B 1AE REHY IFE FAss ol #HARE
(stochastic demand)§ 4§ &=) 2 C-V-P2ul& FEMRA dsle BHREFILE W
oA Sz, FERD BE AT MHBE FALL. ol A LERY BERERT 2
statz, 23 £EEd AT R B a5t ¢t de HES BAFH(overestimation)
&7 Ao, AEsd $sisls] 41¢ ME(perishable goods), HEMMELLE T8/ e
T, 94 WR(style goods), FH8) AV & WIS L WRe] NEE 234304

T = S(R=V)—F-weee (1)
T=&o0]e], S=%wz, R=xi$id Hesd, V=44 4%, F=%z3 u]

&ZH: dx QAY MEm C-V-P 2ddA: Fae BXARAA 9 Aol WL
¥ H20 W BEA BRSNS KERD ALK SRR EHENE HRTRAAA

ae slej Aok gt
2y WEVL S48z, d3E ¢ 94 G EREkE 2ERD BERo: THY 8

11) @ W.Shih, ®A General Decision Model for Cost-Volume-Profit Analysis Under Uncertainty® _

The Accounting Review(October, 1979), pp.687~706.
@ D.R Finely and W.M Liao, *A General Decision Model for - Cost-Volume-Profit Analyais
.Under Uncertainty : A Comment”, The Accounting Rewiew(April, 1981), pp.400~403.
@ W.Shih, *A Generai Decision Mode) for Cost-Volume-Profit Analysis under uncertainty :
A Reply®, The ‘Accounting Review(April, 1981), pp.404~408.
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10 = & A

7t glvh AuEtd o] A AlZkA BERe 2L o= [USHS ool = WEY
277 3R, AAEA o] A% AF o] F MRS BRI Aol REWNYL M
M BHFERE ¥ dast gl

old FANA F= HER (el el ikay C-V-P 2wl (the traditional cost-volume-
profit Model)2 MEE U2 AAY BAL & At HHdo4 T2 +a89 27} 243
Z A slell Al vke] FIZ4#i(profit analysis)& dhed] JAdsis. zgzz ()RS $47 AR
¥ (random variable)d=. REND HHol ¢ FaA 4o (future demand)s} gl&d B
Ed g AgslA He EZEE gt gl

olAl BRE, £ER, MER) WuEpes v 444 C-V-PAl =y BEE HH4
= =23 3L BEel gasie,

® LERS] MERS 251¢ o KERE(any unsold units)e] gt Fel$o: ZA )
gk

Q@ AEWE(EER—WERLL BFNl(salvage value)sl ¢lo},

De 884, Q& 44%, XERRL S s

(DA QORE dARY g3t 22—l 20¢ 7¢ 4 U=

T {Q(R—V)--F, if D>Q
RD—VQ—F, if D<Q

2. —Hryql #EE C-V-P 2q)

D FEe| —mael MEAE RE

(3) Rl A R.V.FS “# —@atx, Dok T§ BEmuel a3 1(D)s} g+ 44 %
B} AR WESM(The probability distribution of demand and profit)a]- ¥ 4 gl
(DRl 954 T D2Q &£ D<Ql 3tel (R—V)Q—F c]A\} RD-VQ-FY % A%
+ A=t

@ D2QUA T=(R—V)Q—F3l WMGHe [ £(D) dD-wmne(t)

@ DLQUA F2%L 49 43Dl EER (Qol e} Wtz TE RD..—
VQ—Fst (R—V)Q—F 4}o] 9] o gtg 2sial o TS WP
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FHKETINA KR—-ARE-FAL FH0 3¢ WX 1
£ (Ji%@."i) l.% ...... (5)

(DRLZ F8 D=F(T+VQ+F)(6)

l——gg IT‘E Tel g D& E¢4-9 Ao 2] (the absolute value of the total derivative of D)

olng ‘-%l = le— ceenne(T

o] 4re] w48 sokst g(T) —mayel FIES) R F7i(General probability distribution
of profit)¥

J' ***¢D)D if T=(R~V)Q—F
g(Ty={""°
1o THVQEF ¢ gD, —VQ—F<T<R~V)Q—F-nri(8)

FER (8)e NENE vrie BESN fAYQAFs] FHBMW(The distribution Form
of the demand variable and the planned production quantity)e] p=ie} FI&S] REERSH %
ako] o] Foj e,

2) #H:o| MFEA Al

o] EFP-S olwl P MESTi(any continuous demand distribution) f(D)s} olwl Q<
& 71A FRS) TifEsl Sx{E2%(the mean and standard deviation of profit)e] =gt —
BE) ARE Bt Aol

E(T)=FI29] MFEF5E)

Var(T)=FI&9 78

U,=E(D)=MES] MHEFSHE

8p?=Var(D)=+29 Z&.

Tuerdt Toa=FIFS] BAME B/ME, FHES TS BEP it gt F& H
£2) FHE) F# B ARE (BOR2=2 8 dejAld,

12) @ BEAEBE Xol H¢ HEEE EQO €4 X-E(x): MRl X9 u#@=Ya @
Zolth, o] MEEHEEK XO HfEede d& M5 AR A VHEE EEEK X9 5
# &, V(x)=E[X-E(x)} '
@ EMBEME XS KL MEPE XS(USEEYR ) MES gMd] B s &

V= [3_X-E@Pmix % Bm= 3 _xix
@ QEE» bt 3 8 pp.71—98.
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E(T) = Rup—[R [ (D—Q)(D) dD+VQI—F----(9)
Var(T)=E[T—E(T)]?

=R3(3p*+pp?) + R? f :." (Q*—D*)f(D)dD

+2ROVQ+F) [ (D—Qf(D)AD-+(VQ-+F)?
—2Rpp(VQ+F)—[E(T)]%++(10)

3. E#FMA &3 C-V-Pewl FimE

1) ME7H ERAHE oM HSo) W%
BE/L ERSME ol £obnl MEFM(demand distribution) chg-st o] FRd}. 19

—(D— 503
fn(D)='—1'e1 =¢. (D—#o)/28 y —oo<D<po. *reree v
50\/27!'

(BOAR3 ARz YH FIRY BESMis
f;fN(D)dD, if T=(R—V)Q—F
g';T) S mre e~ reeee (12)
. _llz_f,(-T—Jf%QiI‘l—), if— o< T<(R—V)Q—F

FHH po%h BWRE 67t FolRone # [ £(D)4DY %e EfFHH(normal

tabl)z ¥5 2348 + Ak 2 g H(— T g e fu(—TEVQEF o,

ERGM [2obs )9 AF# DA 5 D=—"T 7T 0o wag wauaa Easne
= ¥ 9%+ Aok

13) @ “H#7i(binomial distribution)o]l 4 RATEM nst T8, BEIp-97F T A god

—(x—u)?
SEAHE ERMEe) A8 A Y=6f/‘L e (u="EHHY TEEE= Jipg
s
e=7}od vl 48] M (base of the natural logarithms)=2,71828. #~=[MA%=3.14159, Y=X7}
vehd = BH). o] Rell4 oj- #E Xt vebd @ReE Pel st P=Y/Neld,
_(x_u)2

pP= 3 1_ e 25t o S e ERMAMHB(normal probability curve)olz} v},
v 2on

@ H.L. Alder and E,B Roessler, Introduction to Probability and Static(W.B. Freedman co,
1968), pp.94~97.



THKETIA EN-BRE-FAS S 4% @R 13
2) MEJL ERAHE oI FRo| Fifel Ak

(OR3 Q0RAA f(Dyel A QDR f(DIE RAAIND FifEst ke =&t
Ligs s

E(T) = Ryp—[Rdp Ly(Z)+VQ]I—F--eer 13
Var(T)=R(8s*+ us?)+R[8:222 [ £, (6)d0

—2up 8 Lu(Z) — L sp2(1— [P L g et
2[10 D u( ) 2 D { . (1/2) !2312 }]

+2R(VQ+F)3p Lu(2)+(VQ+F)?

—2ppR(VQ+F)—[E(T)]2------(14)

714 2=—3ZE .. (15)

L.«(Z) =fz(Q—Z)f,'(a)do ...... (16)

(6)Re 9 L(2)& 344 #HEES) #Fely, (Dt A TEZYx(the unit
normal density)o]=} 7. P3¢ Pearsone] ztv]@i(gamma function)®7} X},

Q3R HEEE Q9 oolmz WMFFIA(expected profit)d] BK7t He QY I
A3)RY E(T)E =l file] B 1K ME(the first derivative)® T3t

f £,(D) dD= —R- cc...1)

3) #|0| —EMWM(a given amount)D} A WUOHX[AH W WE

—gel 22 e BRE 4 JEWSHES st = 2 f4dle &E FR] 3
&% —@Ek#s(a given level) & Go} Folx|Al o @Hold., olIEL P(GIT<R-V)Q—
Fooeeee(18)ell &3] BAIH 2, REE/T #BHRE(decision making)d] 314 Egold € Ml
9+ #A(a valuable tool)sl & 4 glot.

(12)Re] 914 g(THsk (18)ARR w3t o] viebd 4 siet

14) @ K.Pearson, Tables of the Incomplete I'-Function(Cambridge University Press, 1922)

1
@ ¢-aheA =l et 0 G domn T
geigs roo=[ "¢ Tw £EF MAE, pp.183.
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P(GET<(R—V)Q—F) = J’ RO (Tt

G

- f ° f,(D)dD— j’ :fN(D)dD

G+va+ry /R

={° £,(DYdD-----(19)

G+va+ry/r

DAL QY F4oI=kG V. F.R.{(D)E Fola H4) 714 A4% G/} d EES L=
= QY kol HEFS W AL BEREHAA 4% HAY HH(Very useful information) &
RitslA ek, Qo #HEdt gk(the special value of Q)& (200R9 7t 2 o)},

— + o/bi—gac_ .
Q= 5a €1)]
Q> (G+F%Y—'_"‘D\1;<V—R) ...... 2D
o371 4
a = V2—Rz2...

b = 2(G+F)V—24pR(V—R)---
¢ = (G+F)?—2R232,(InV—1nR)—2pR(G+F)--- .- (22)

ol Qb ExMete Ad B A Tt 2L 2A (2)RE WHE2A AL g},

@3)RE AT o CORLz Y5 dol QY &L Ee] @(a positive number)o] =] £t
CDAZ FAAS. 222z Qo o oA M(solution) (23)RY ZAs4 (20)R
ol 3 FEI= e},

__ —b—Jb2—4ac
Q= oa (24)

N Wei shihe) C-V-Pzy &

1. C-V-PRd 344 Ax

BER] 2Wo 22(the aﬁplication of the result devéloped from the model)-g 2893}
Hetd Ae7tx) fE Romelsl Aol 299 #iE(the structure of the model)s} o) #o]
W3t FEF S Aol ¢Aolh
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(3Rl A @R C-VPEAL oA (25)R3 el vebd 4 gl

Q R—-V)--F, if D>=Q
T = [ ...... (25)

RD—VQ—F, if D<KQ

4714 Te &0ld, Q: £%EF, Dt FEEH, R V,Ft 23 343 294714, 23
w5, Fzye]ct,

G NAF uksk o] o] 2rle (DRAIA Ml 2d 2k (26)R3 L HHY
757 Q17 s Bell b ol —fEgolsT & 4 slvh. (25)Rel] A28 F o HMNIULF
E#p(any continuous demand variable)s] W3t FIZY MEHAE T8 FiHE} T
742 EHEESf o FISe mEZES#i(the probability distribution of profit)e]=}. FTE
7t ERATE MR BEANGA

(A) BISFIAS B A2 il BBE4EEBE(the optimal production quantity)d] & &kl
FEd + A3,

(B) 4% olel MAHES 24T HES BAE st RELERY & Tihed ML
T dth

=3 o] B & FlGe] {TM(behavior of profit)7} Ml TREXES HEE HEL €
w ohzl 2l FERT RESAA JHY BErES el FAL 5 A=

FAzt#(profit planning)e] ¢ HAEA o] Zdlz Y& o B BEEAA o
#Ee AYstn, A9 WES P MWEE At e A F A=A £ ARE
F7ahe ol Wt WES F 4 Ak A RERHAA A WESE A9, £X
B iY(the firm’s goals and objectives)ol] s} 3o]4] &% KN(the optimal production level)
£ BT o] R SEKE AR KudA C-V-P#e sedl 25& € RAojet,

2. B—BAd 3 RERE

ol 3o PR FHWEE MRSl €k o« 4MFE(the annual demand)E F3
EE(uo)7t 4,00009], BES E{Fx(standard deviation) &7t 50004 7 ERFHE
AREA o] A$ EREHER)S BHFEV)E F2 W1, 0005 W08l FHEER(F)=
W700,0000 =k, o] M#E AAz, o] FAY FARD AiskA FUA RERG(three separate
decision situations)g c}-&3l Ze] Wafsted 2z}

CRERSK Al
f¥ko] FHURE HHEE A7
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VHBEE HRE A St BT TAE WM AAAE HEY ol JE HEH
i si(break-even point)2] Zt-& < W 9} 9},

B.E = L3 ®
T oRed AR F "5t
_ W700,000
=1, 000—w30s L 012 4

Flae Q9 R (a linear function)o] =2 HWRS [HAHRE AYse o FHER
H(u)t RRTHAT LT st ok, 2822 FEME(uw=1,000 F4])= AR Tk
R(B.E=1,012 &4) 2=} 27 «l-2oll HUDE MR e Hol FiEo] gl

[RERE BJ
@39 HEyol HReF|S(expected profit) g A 2slna Rcid, o BETE 2437 98
A FRREA o] FolA ok & MFW R E(the optimal quantity for sales)e& ainfqls}?
(DR A% eyl C-V-PER L o)ohe FAlo] Uit MES 2 47 doh. 28y
ojohd EAlE HER UNE FASEZA 47 AFe ¢ 4 . (DR Ly

- __V W08 . ..
f L fu(D)D=—p—= oL 000 =0- 308-+++(26)

(26)& ERZTiE 0.59) 29 gte] RAsR

Z= —Q;—f“’—:o. 50,
D
Q = pp+0. 53p=4, 000-0. 50(500)

=4, 25054

st MEFIEE BA2 st debd HUR FUERE 4250894 oIFolAol
Weh 42508 A 4FeE BANRHISE HER U35k (02 $5 && Fobl ok,
E(T¢ var(DE A4abol skl Lo D &, [ 17 (0)do7 Lashsh,

oAl z= 7B —ggeme

15) Zo19 (T)=HEFENM(V.q) —BHE) BYHEM(v-q) —EERF)

T=094 p-q-V-q-F=0 q=—F5

_ 2@ __w
HeA REFRRG - )= g - aA e s U
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Li(Z) = Ly(0.5)=0.1978(Winkler, 1972, p.516~517)'®

(26)22 H
J‘ ;f,.’ (6)d8=0. 3088}

22 1 apmeiragr = (1L e
| e e b = [ gy X,

t=23X=0, 0299738 [t8] X&:zel@ds+FE e o1& 4 3lci(pearson, 1922, p.21)]
olglgt Folal e AT BEFEHE(Q) 4,250%41¢F AR WMHEFIRS} HEe o=k
Zro] A=),

E(T) =1, 0004, 000) — L1, 000(5003C0. 1978)
+(308)(4, 250)] — 700, 000
= WI, 892, 100,

var(T) =(1,000%) (5002+4, 0002)+(1, 0002) [(500)% (0.5)* (0. 308) —2(4, 000) (500)
(o. 1978)——:14*(500)z (1—0.0299738)1 + 2(1,000)[3081¢4, 250> + 700, 000]

(5000, 1978) + [(308)(4.250 + 700, 00012 —2(4, 000)(1, 000)_[308(4, 250)
+ 700, 000] — (1,892, 100)* = 1.3821551x 10"

olg}ste] Q=4,250 tk$lel A3t FiZo] EM(Ez£(the standard deviation of the profit),
var(T)"?& 371, 773.470] ¢},

GREREK C]

MERAS BA2 e dild EBEEAAE %Y RS T ¢ e AEKkm
given profit leve)® EEA 7 £dl 7+3 71350 & 7135 &Mt € 5 e kg
AYate Aol utghA{E o)t

SERE oA BEBXE FF W1 0000009 BEMEE R@sta, A&kl BEFM
B¢ XET 4 Jdt B/ Bist & 4@ E(production quantity)e] dw=tlstg ¢zt
e,

[(19)R~C0)RIE FAs R.V.F. mps} 59 & Az AAP4FH QS & T3
w5 066517t Ak QDR YE o] £EE(Q=5066%9)s HAA MKW (the
maximum probability)& 0.9140¢)ct. A& v ot el

16) R.L Winkler, Introduction to Bayesian Inference and Decision. (Holt, Rinehart and Winston, |
1972)
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a = 308 —1, 0002 = —905, 136
b = 2(1, 000, 000 + 700, 000)(308)
—2(4, 000)(1, 000)(308 —1, 000)
= 65,832 X 10°
¢ = (1,000,000 + 700, 000)?
—2(1, 000)% (500)2 (in 308 —1n 1, 000)
—2(4, 000)(1, 000){1, 000, 000 + 700, 000)
= —1.021172 X 103 »

HAlA A2 a,b,c gg (200K fRAsE QY F71x g

- h2—Adac
Q= b+ J/b2—4ac

7a = 2,207 k98
Q= =T 5 opea el

v Q9 e QDR F Hid 2¢ 2AL B A A g,

(G+F)V—pDR(V—R) —(308)(1, 000, 0004700, 000)—(4, 000)1, 000)(308—1, 000)
Q> 1, 0002 — 3082

= 3,637 &4

5 QY AL 36375k 2ot Aok ek, AT HAT WL, 000,0009 FISE A4
€ BR] JAs He ZEEQL 506659 ojolok qrh. (19)RXE FAELS 5, 066594
A WARHEL ohgsh 2

566

Q
I(G+V0+F)/R "CDXdD} I NCD)dD
= 1 1.’ ()38 =0. 9140.
A71A V(O ERSHEEEY (normal density function)o]t}, ojelsle] a3t

W1, 000,0008 FIRE AAA 4= g 7135 Aoz 7] YdAAE 5066048 ZEsok
X3, I FEEE 0.91400] o},

3. MIL Pyl M BEel A% FIE

BEEe &% MBET A4 A2 Bii9d MF(three mutually-exclusiveZproducts)
oA o= MRT FEstod HET A9 dobt AEY AAAE THEAE Ak o) AS-



) RERETNA ER-HEE-HS oHd 32 HE 19 .
EREYT R TR 2§ A MFe] FMBEE Efsfd BEE Aoz AR 2
R BES FyEs) EEFEE, FRER, BHEA BAER 2z ASS/KES (=3
4—1)3} 7},

(EE 4—1)
WS R i \' ’ F | up l o ’ BB PSR
2 W1, 200 W500  W490,000  3,000%k4 6005k 9] 7005+ 9
z 2,500 1,000 1,200,000 5,000 1,500 800
=] 2,500 1,000 1,200,000 4,000 500 800
(RERE A)

Al BEALEA o= RS dlse RAo) FiAtk(profitable)o] Aest? A= I HRY
FIRHS REN AN B—HE REMEA AT vk o] 25 4 WA BRES
RS FHBES KA Ak, T2E 4164 2% ukgh 2ol & WRS FHBRERLS
B ENT 222 A 85 25 dHRske Aol Fl@tel At

(RERS B)

f%o] MAFRS BA(kadnal et ¥ o HAET BBET AA? Xiﬂ%l WA
% £ % Z(the optimal production quantity)-& advkel7? ol=i gt TiRld] MEE 271 A1
Ae ADRL #Asd Ag4439 e Tz, zdzdA U)HRE FAsd RAMRE
FI£&(the maximum expected profit): AjAbgtet, ol AL & WRA At Yo},
2 Ask MERSe] 4 & MES AYeA s Ade] Ase et A

O PR
TEX 4—1Jo] FolA ®EHE FIAstd UDRe= ¥4

ot @D =Y= 10— =o0.4167 (RFL2E 0.219) D)

K= 1,200
_ Qepp _ Q-5000 _
Z=—%"="%0 o2

Q = pup+0.21 =5, 000+0.21(600) =51265+]

5,126%91E 7 A HFAES BAZ st A4l B Wi A IR
FIBe Q=512644 8 (ADR RAsS <A -t
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E(T) = Rup — [RpLy(Z)+VQ]—F
= 1, 20005, 000) — [1, 200(600) L.(0.21)
+500(5, 126) —490, 000
= ¥2, 729, 056,

o714 Lu(0.21) = 0.3027 (Winkler 1972. p.516~517)

@ Z #u&;
T MRS A HEoz UDRA U)NRE FAs A4sd Z HRd o g4
& 5 3805k fielx, olol o g Husldlo] gL W, 851, 2000] o},

O T
& Z MR 2e HEoR A BEEEES od ude BAMSHS
& 4, 12751919} W4, 317, 073°] ¢},
stehA Al BT Z ®&e] A EE MAFES YT geme WS HHA A
g sojAel 3, ole] Z BF RBEERS 5380 517t Aok,

(RERT C)

£ WHEFIBC] 25 wrtEe 4% AL AT 4 Y+ FAKMC(profit level)o] o
A€ AT Yo o MWES A9 AQA? JaT 2404 FSE 48T AHE =
W dzA dobd % A9 WHEE Qrhd oz ABT AT

e AEL UNR~QDRE FIAFA AFE T 4+ Aot Pl ART DIAES
AYEA AL TRE ClolAsh S e HEos 4 MRl dstd Gahx, 1 LR Na
& FIBY 20wo] B WA s = WEES AP Ak ATAA A5E vmapd
W ggst 2o,

@ P H&E
dERo] 50173444 A4LT AR 2ol ¥ MEL FA/ Ade AL & 4 9}
o, o]« FEZERL 0.7164°]t}.

@ Z n&
AEERC] 7,197 449 LT AR 2yYabdo] | MEEL WA Ha, o)« R
0. 6402°] =1
O~ 1.8
&R0l 4,09051494 4T FIEY 29nide] ¥ MEL il Ha, o Mg
— 16—



FREETFlA HR—REE-FIZ T4 2L FR 21

0. 90260} ¢},
2822 A &) 713 B¢ BES Axxn gors REsAck Ha, od SERS

4, 990=k ¢ ol =t

V & AR

RREETAA £a19) #itey oMol g3 C-V-PEdL o HBRA & sk 3ol
REFERES haster] JolA BESM ki kel EXR(the crucial elements
of random demand and level of production)® ma|d}x 3 Ayl HAld]l A E T
ket olElEko

T = SR—V)—F
(T=2%o]9 S=at+ig R=xiNg FH-is}4 V=i 2545t F=FzA)

PEBKE 44924 2 2UL BRDY $Rd A% BHREIEE 2 Ha, KK
HY BEd g BHRE A% gz £EY BES 236, KERSA AT P
#4= g (future demand for unsold units);} & =& AU FEE BATFHE overestimate)
s 2 Aolsh, o)A AAL 2 Bdle] HAEE HRA fod, 2 W FIAL st
o daAAY, —gavl R4 dAAE 4TS Eolkite

o] B¥L N MM C-V-PAIT =L fIFRek, o @HL C-V-PRAY #ER
Q4 AL @wEshe ohes e HEARLE FUo= ¢ Wei shihe] —py  #aHC-V-PEI&
$RRerg et

[Q(R——V)-F ...... it D>Q
" lRD—VQ —F-...-if D<Q

o] —gEAgql C-V-PEHZ ¥e Q& #RE FAEE MEsAY, o8 RE&F s B
Se Agstd A BEEEY ££¢ 5 HRT BN S, =X AR A9l
81 8(the selected product)2] 4 KH REd o4 BREFI #7R(optimization device)-$
RRsEd £30]04c, o8 RBESAA G wlHAT WRE AYstz, £ BR
(a firm’s goals and objectives)s} F=3te] A5 HF &% A #(optimal production
levels)& st FAT 4+ A& o] 2L Azg KEAAH C-V-PHHE ohedl =g
< 2 4 gd. A6 #BFRL —Evd 299 HeL FHRETA4 88%E1 BERE
(decision making)sh&dl HREE wgstd Fezt et
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.~ Summary —

A Study on Cost—Volume—Profit Analysis under Unéertainty
Dae-keun Kim

1. Introduction

Managers are constantly faced with decisions about selling prices, variable costs,
and fixed costs, Basically, managers must decide how to acquire and utilize
economic resources in light of some objective, Unless they can make resonably
accurate predictions about cost and revenue levels, their decision may yield undesirable
or even disastrous,

Cost-Volume-Profit Analysis is a planning tool that considers the inherent relati-
onships among prices, cost structure, volume, ‘and profits, Cost-Volume-Profit
Analysis answers such questions as :

@ Given existing price and cost structure, what volume of operations is needed to
earn a profit of x dollars?

@ If prices are cut by x percent, how much of an increase in volume is needed
to maintain the previous level of profits?

@ If variable costs are to be cut by the acquisition of some automating machinery

(hence, an increase in fixed cost), how large a cut is required to provide a profit
of z dollars, assuming the existing level of operations continues in the future ?

@ If variable costs increase by x percent, what happens to profits, assuming
that volume will increase by z percent ?

The problem of Cost-Volume-Profit Analysis under uncertainty has received consid-
erable attention in accounting literature since the appearance of Jaedicke and
Robichek (1964), However, most of the works dealing with the stochastic Cost-
Volume-Profit Analysis were essentially based upon the following traditional
relationship,

T=S (R—V) —Ferrrreecerns )}

(T=Total profit S=Sales volume in units R=Unit selling price U=Unit variable
cost F=Total fixed cost)
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The purpose of this paper is to modify the traditional C-V-P model to broaden
the scope of its applicability by presenting a general stochastic C-V-P model of
wei shih (1981). The modified model would consider explicitly both the random
demand and the level of production in the determination of actual sales and in the
derivation of the distribution froms of the profit,

2. Wei Shih’s general stochastic Cost-Volume-Profit model

This section is designed to present a more realistic C-V-P relationship that
seperates sales from production and demand and which properly places each one of
them in their respective roles, To facilitate the model construction, the following
assumptions are considered:

@ Whenever production exceeds demand, future demand for any unsold units
ceases to exist (goods of this nature include perishable, or style goods, or goods
subject to rapid obsolescence)

@ Any unsold units will be dispersed of with no salvage value, Now, lot D denote
the demand variable, and Q the production quantity, Then the level of actual sales, |
S, can be expressed as

S = [ Q, If DZQ ............ (2)
D, If D<q

Combining (1) and (2), and taking into account the total variable cost, VQ, as
well as the relative magnitude of demand and production, one obtains the following
general C-V-P model;

r—[Q®R-V)-F, ifD>Q
RD - VQ - F, if D<Q

3, The applicationJof wei shih's general C-V-P model

This model is more general than the traditional one given in (1) because (1) is a
special case of (2). Base on (2), the probability distribution of profit for any
continuous demand variable, as well as its mean and variance, were obtained,
which led to the derivations of the probability distribution’of profit for the normally
distributed demand variable together with its mean and variance, On the assumption
that demand has a nomal distribution, these result were futher utilized to find
(A) the optimal production quantity that maximizes the expected profit, and (B)
the optimal production quantity that maximizes the probability of making at least
a certain amount of profit,

As a tool for profit planning, the solutions from the model enable the management
to conveniently answer not only the question, “which product should the firm
select 7™ but also the question, “How much of the selected product should the
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firm manufacture ?”’ in the pursuit of various goals and objectives,

4. Conclusion

Most of the cost-volume-profit Analysis under uncertainty are based upon a tradit-
ional relationship that fail to take into account the crucial elements of random
demand and level of production in their determination of actual sales, and, as
such, profit will be overestimated whenever production exceeds demand and when
future demand fol unsold units ceases to exist, This deficiency has critically
limited the scope of the usefulness of the model and has left the general validity
of its derived results in doubt,

This paper has presented wei shih’s general C-V-P model which treats the
traditional model as a special case, eliminates its deficiency and brings additional
realism into the analysis,

The general C-V-P model serve not only as a profit measuring and predicting
tool to assist mangement in selecting a product among alternatives, :but also as an
optimization device through which the optimal level of production for the selected
product can be concurrently determined, The model’s capability to choose the most
desirable product among alternatives and to provide, at the same time, optimal
prouction levels for the chosen product in accordance with a firm’s goals and
objectives certainly adds a new dimension to the C-V-P analysis,
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