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Abstract

For many decades, Deterministic DCF approach has been widely used to evaluate investment
opportunities. Under new manufacturing conditions involving uncertainty and risk, the DCF
approach is not appropriate. In DCF, Risk is incorporated in two ways: certainty equivalent
method, risk adjusted discount rate. This paper proposes a determination method of the Risk
Adjusted Discount Rate for economically decision making advanced manufacturing technologies.
Conventional DCF techniques typically use discount rate which do not consider the difference in
risk of differential investment options and periods. Due to their relative efficiency, advanced
manufacturing technologies have different degree of risk. The risk differential of investments is
included using B coefficient of capital asset pricing model. The comparison between existing
and proposed method investigated. The DCF model using proposed risk adjusted discount rate
enable more reasonable evaluation of advanced manufacturing technologies.
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3, 5 U Wy dAl 4 2 Qo] oj| Y PF5 I &I EAE FElAHA W dEHA Zn
dojH oz AFYdri=o FAHo) Uk A WA oM B APSEL 1 A &3 A
9] g0, iy HPEL FAANFAAM FHFATYES] W] AT A} FAFAE
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E(R;)) = R¢ + B[E(Rn) — R¢] (1)

Aq714, ER)e Atig 71d$dE, RiE FHIRLY 98, R, AFEZEZFL 9
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A3, AAA @ED 2e QRezRY WA BAA AAY A¥d 2 AN (9 9
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B ATAGE Tl QolH BAREY Abge] BE ARTE o] BASE AYolth ¥
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A ARA olele 22 B4 ddolds £Agy BHUYos Yeyn, 32
A £18) BRAYE NFEEZe F9ER R4 YUz dehin oY 5
3 AzN2Y e FEAT NFTESHe FU8 FAHe BANA g AFY 27
AR, FA dE gERA AR FHVD. &7 FAuE FAN RAT Qo
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At gdo) e fPute] AAF AFPolth 719 AAH AL AT HY ESFLYA AFA
F AA e B¥AYC] 7Idse AP dUsE FAHN AAT & e B4 B E AP
o A2 AxANaY FAEAA ziEojol st APL AAR Aotk AAH AL A%
TEZI Y AP g MEAT AP del WIAEE wITh

E =RoAE oad AMAAN f19o2RE CAPM 2dd me IdAzrle FAdte A3

A gL AL AaARrIe FAdty AAAN AFE AR Aside Fadee=z
€ F e FYEL 4581, o] £AEH AFFAETFY BANAN FAULY A=
AbE Falojol gtk AdAzVIE FAUike fde AT R AWM FAE
9

qr 2 4o BN
a
e L

I, 9LADTY APl AFAEE JHEE AAFH APS TIAAG dSHAMT & =FolA
AAsHE AAH Ad7 AY2AEA L AR N FeRdo] =TT

3. A¥2AYALY 2L A% =4
APxAEA e PHe vHY EFAF I35 JAAVINE Ay A Wyges
28439 483588 YV, 89¢€S R, 3ANE P& ¥ o, S oA

Y.
P Sy
RE 2Rt Auel wat 2ASE Pl Adel BE FAULOZRY Ay ¥
cegdt 2 89182, 0¥ Ae TAUBORE dATE AREE He BALL
NEaT QolH ARl U e ZE A r1el daAM AAIE FAY A
59 48e Agsir] MEA FAA GAAR A BB GATA ¥ > AT B £




I East & 224 # 5148 1999F 84 155

dME RE detn 7gds WEY 99¢ dados AR5 FAHA BALL ALY
oz gule AN dAAHE dnx B}

gagol FeAzIIE FA A¥e nasy] AslM, CAPMSY A4S AW 49
HolE ALSYTH CAPMS) 8ol &) 248 i A4 EAAYe a3 go| e n,
N gol B A5 ES WREE 2HAYG 47N, 8 £ 717 ol A WA o
e g, RuE 712 tol SO 9A tigte] BRAR 598, R,E 712 ol Aol &
F40% AFFAES UEHAT i(i=1,2,--,T)E B, t(t=12, - TE 73S Jehd
o},

o

By = _Cﬂg_‘z"_R‘_“}l (2)

[ Y:
99 Ao2RE, Cov(R ., R )& AN 98- E 949 712 t9 R 9 R 71 d&3
ojo} &t R, 9 d&& #HA AN NFFAE dolHE AMSss BEog R, & 99
t Aol Ae A tigte] BEAE AFEE Y 0 o tAHAA Y dASAE

__ Y.
P = 1+R ,
22E OeH 2ol 28 & AT
Y
Ril"‘ Pit 1 (3)

v AFY 99T ¥EH, x,E A F
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1+Ry
A Qe BAZEE A A EFRAF FAEL G Feo] e F Y
R. = {(Dit—Vit)Dt+(fpit_Vit)Iit"Fit} -1 1y
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B .= (1+th)COV(Dt- Rmt)
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0° m(D, AtCOV(Dh R mt))(l (®x _V“)(‘ﬁt —iCov(D,. R mt))
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a+ Rn)COV(D iy R mt)

A= O'th(_Dt"/]tCOV(D ts Rmt)) (14
A (13)el B p, & WA},
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(pit_vit)(Dt'—AtCOV(btn Rmz))
A 69 F dAA Ao diME 2L AHYE L
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olst Zol § (15)st 4 (16N THA g7 e WATE, ATFE, 29 Al o
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By = Bé Lt (17)
1+ -§—i'(1 - T)
o] ARREH, A e B¢ BT
By = 1+%‘(1—T)'Bun (18)

A AN AA8)NAM 7 AAAR A4FE HDd dAdsHE FAote] A7 A2E L k)(F
A2 #A8)E 4 (9% HQ20)F 2ol 78 + U

ket = ERy) = Ry + By [E(Rm) — Rg ] (19)
ket = E(Ry) = Ry + B8 L [ERq) — Rg ] (20)

olAge ke ¥ W, FAA HAREY Ago] HE AEHE( k)
ky = k(1 - T) Y

A (19, 2003 4 CDAM FF k% k;E 44 A7IAEE &3 B8Ryl ol HFA
7id Fxojete] ARG FAo ALEE JHFH T AEH S (WACC : weighted average cost of
capital)] E=HEALE dA I

RADR ;, = WACC ;, = ('BTS?LST)kE“ + (TE:—S—i)k“ (22)
4. ’\]%"—ﬂ"]"q U G
2 =RdA ANE H@zzé?:l’ 189 Aol 7]& A7 47N AHFIAY A
A HEAY & AT%E A& Bol7] 98] ANEHNAE BTHA FAAT. NEHIAL T3
A dighd, 7108 Aozt meEojok 1, BA&S dodE AAINAY HT 9¥E&S
AHEstE AAA iAol ZRE 4 e e EAd.
ekl FAH AdAE PN Y2 a3 JPEE FdEA AEE SRS B
B =FodA FET AF2AEAES AHEES QoY Aol EHITHY. EAE 5HE AH
P.A Moerman[19]¢] @7ollA ALE& ohd <H 1>9 HlolHE 7HA 2 £X43Qr}. o] dolH
A B =FdA = EXHE 93 v dolHr dgHd 2ol AZ R (=6%, R m
=N(0.145, 0.03), T=40%, k=20%2 7}R@st1 XA £, HAFH4 FojFe] e Hus
& 1A FRenz Aue ERE T Fsich WM, of B4 R, &8
Ayol2g R, o ¥stel wetd #£4& Fd5drh o dHoleE 7Aln 3 uigre FAH
SAbEAe] ® mEAN FES Eol oo BHY Azsel Aol E BT,

<¥ 1> Moerman€ 72 Ho]g

1987 1988 1989 | 1990 1991 1992 1993 1994
i 6,750 | 7400 | 7.400 | 7400 | 7400 | 6250 | 5625
7 3 136 140 154 161 172 164 153
5 4188 | 4252 | 4668 | 4504 | 6066 | 3997 | 57.86
gL 331,679 | 361,410 | 372,017 | 406,935 | 377,062 | 387.606 | 382,550
A 384,078 | 435,805 | 475,442 | 484,255 | 487.060 | 386,416 | 320,532
¢1-8(%) 10 10 10 10 10 10 10
e P e -918,580|-558,441{-201,204| 129,549 | 431,794 | 650,096 | 814,580
s 1.236000] 0 0 0 0 0 0 0
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[19]o0 4 BEAz7 9leojz #Q18L 10%E AHES do B =FdA =8 A3z
gL ALFE W FHL&HAIIA(CNPV: cumulative net present value)st &3 4713
(DPB: discounted payback period)®] #ol7t <E 2>0l AAIS o] At} 10% LS A=
NER FYA 10%E AHEE B3 FRAEAAAE 8463220101, EAF 712 359
oldtt E EEAM FEF A2 ALULe] AAYHoE 2 A, 71E & Ao
AojH e Bul ol FHEAAIX S} BAAFTIe] <E 2>9 <Y 1>AA} ol T}
24 Jerdt. oA [12]4 248 FRAEANN R,=12%, Cor(D. R .)=-0130¢ 7
ool 10%2] A49 ulxaA, a1 o4y FelAde tdE dArt g F v A& HE
A, olg AHd= 93 7—‘1§7‘] 28 2989 Agoz A digtEel oiE AsA o

2y JAEAE 455A g} A8 SolA, BN R,=17%, Cor(D R ,)=07%4
W, CNPV=181,194, DPB=52d94dl, ¥9&& 10%= Agstd BEAsd CNPVE AS
814,580-181,194=633,6862 349.6% =l HrlstA =z DPBe A% 169(B143-353) ¥ #FHE
Rog FHirYrteiA |k EE, AA BANY ARFAE, F8G AFFIEY FHHA
7} Ru=17%, Cor(D,, R »)=0.754 o]4olatd ¢S Z Bert 24T otk o] wzg,
R.=12%, Cor(D . R n)=-0.130 cl8le]d CNPVE #H2FAA =i 3570 o &L

oz Busid ) ol BAAAE B § oiete AAH AlA A oA AR
AR L IS FEY F UL B ol o2 AE FoAM T digs MEHss FA
AoAME ZRE HEL A & 5 U

o] BAdA YFxABUALY] AR QN0 F2% ANFFYL ABAFY Cor(D, R m)
ot AL <E 2>¢ ZFAHA=T BHY ¢ F Utk Co(D,R)ol F7Hgel wa
CoviD . R n)t Bp 7t F718t3, AAA 98 Buus 8L d F7HAR. AL By,
BLi A% 377 ¥ £42 o ggsite gyt AT FEANTER FAe die
B =RoA FEF AzA295 TS AEJAL B9 B Ao dXgvts AE YE
Wich =28 o 72 3$rie] o gsits dwtdQ FAA F43 g

<E 2> A EHA HEH

#9148 | PAMoerman | Ra(12%) | Ra(13%) | Ru(14%) | R.(15%) | R.16%) | R.(17%)
.y wd&| cNPv [RADR| CNPV |RADR| CNPV [RADR| CNPV |RADR| CNPV [RADR| CNPV |RADR| CNPV
1988 10 | -836238| 985 }-885,361| 11.50 | -801813} 13.40 | -897.307} 1657 | -906,517| 18.18 | -911,006] 21.66 | -920,302
1989 10 | -526669| 1060 | -527657| 10.88 | -539598) 13.18 | -557,752| 1470 | -580,574| 1933 | -601977| 26.60 | -637.352
1980 10 | -teods2]| 1083 | -174567| 1018 | -190842| 1185 | -226561] 1338 | -266,349| 21.65 | -324,841| 2068 | -381,563
1991 10 161,201] 989 | 152701] 1124 | 128482 943 ] 8i531f 1560 | 9382| 1440 | -78101( 2099 | 181140
1992 10 463716{ 1024 | 451288) 1155 | 416402] 1347 | 354623 1893 | 243076| 1807 | 132089) 2167 | 15450
1993 10 681,838| 1040 | 665863 1261 | 619248| 1278 | 546732 11.97 | 408650 1583 | 276056| 1425 [ 99591
1934 10 846322| 1060 | 826793 10.44 | 771602| 11.32 | 724126| 1514 | 527.950[ 1693 | 378186| 1695 181194
Bp* - -0.436 -0.19 005 0949 1389 2043
CoD, R - -2172 -1.195 067 5.809 5750 19.621
Cor(D, R.) - -0.130 -0064 0.024 0.300 0.350 0.754
- - 0440 0720 1.065 2217 2784 3678
Bu* - -0.43 -0.190 0.051 0948 1.390 2042
pPB(d) 35 -35 36 39 4 44 a1
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<29 1> FHcEAA 9 A3

2E
2 =EdME ADARALY TR BAAR JAEAA FACULR 7)1t WAE A
< 2 FAH gAEAse BYPe ARG FAG] dE FAY gAEAHL d
FEEEUARE ol &ste Aol RAZE Wyoltt. AFEFLAYA Tt wAd 9
#& CAPMel metd d335§ AFd g7 43y Q?l%ﬂl EFAIE Yol RE
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