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(Technological Forecasting and Its Application to
Military R&D Programming)
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Abstracts

This paper is to explore technological forecasting methodologies and their application

to military R&D programming. Among a number of forecasting methodologies, eight

frequently used methods are explained. They are; Delphi method, analogy, growth

curve, trend extrapolation, analytical model, breakthrough, normative method, and

combined method. Due to the characteristic situation of a developing country, the

application of technological forecasting to the Korean military R&D programming

is limited. Therefore, only two forecasting methods such as Delphi and normative

method are utilized in the development of a decision model for the military R & D

programming. The model consists of a dynamic programming using decision tree

model, which optimizes the total cost to equip a certain military item under a given

range of risk during a given period. Some pitfalls in forecasting methodologies and

of the model are discussed.
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2l wkek X, 7o) FFE el 36
(Opportunity Cost) 4.

(1) P(T,=51Tyor=0s j=1,+ .

70, -reeen ,J—1
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o] == State space= (1,2, - »J}, parameter
space={1,2, +++-+ + N} ¢l time homogeneous 7}
ol w23 = H4H (Markov Chain) qlvl] & =
¥ A24 A &A1 Delphi 7145+ 23t 9
71 (Combining Forecasts)-& o] L&A A
7ol A3 HFES ] FojArh
@) Wit A5 A% w4 &
A7 29 AR HINAFE & 1-
Al ¢ (Uniform Series Present Worth Factor)
9) Wp: AlF 77k g HAstE w45 A
717t 28 AR A = AT
(Single Payment Present Worth Factor)

Mo ek

mlo

3. 1.2 QAMEX 28

o PRSI 32
oARe BAOBA] 2THE Ao
Aoleh. v oldl 2ARE dE
2% wohuolA S4A74 gx

=

= e

B m=RalAE 2 ukakd ¥ES AE, WA
1

N
ST
B‘L
5
K
ol
ol

e ~
Magee(1964) &) FZF 9424 2§ (Decision
Tree Model) & o] &-3}7lc}, vhakAl 54 AF

Heog TAHE YAEA 2L ohgot 2t
(1) B:bg #t4 (Stage Transformation)
X,=Dyoy 1=2, - N X, & Fo]A.

2 =A %—?;} (Stage cost function)

¢4 (Dpy X5) “wll_Z:lP(Tn—fl Ty1=7), RC(T,=

J» D) +0C(Dy X,)y n=1, -, N

ol JARAwA nolA HsE LAY
71 74 5oll A== u] & (Expected Cost) <.

(3) 7B (Recursive equation)

A=7Z N, J1Es8TE Tv=/44 3
A )¢ ¥l & (Optimal cost expect) & fjv (X)
o2k 3k fy(Xw) =min é Dy, X,)

ALAL 0, AETEATE T,=jolAY 3
A ARNEE £ (el ek s

£ (%) =rin(g, (D X,) + Wo T P(T,=i}
Tya=7) £ (X, +1) ) =min(g; (D, X,)

J - )
+ Wz;:lP(Tn:]'l Tn—lzj) 'f::+1(Dn)]
H=1, eeer , N—1.

3. 2. 1 Rulo] ALS of
3. 2. 1 2x|

1) &A A7)

TFTL HAY AR 10004 £ 19904 2
7= Aulshejok ol FFEY H3 JEs
Hgol web ol Woz 53 Aol
2 e 42 T 5 987 (Cost &
Risk Minimization) 3}-= o] &A]o] v}

(2 AL 9 AAA A

A ALARE AT F deaZe T

v 2

g e R &y $jElA 1976%‘1&011 A
19900 el ol 2 15149 7] 7Hg sl vltt A
243 A7 7y dARAA A 218 4.2
—13} 7t

A 1A 877 2487 A 3AYAZE

—n = ]_———vL——n = 2—f—n = 33—
19761 % 1981 = 1986 = 1990w %

n=1 n=2 n=3

Al 1 AAA DA A 29 A2 G dkA A 3AEA
oA
38 3.2—1 HEDIZE W oAAHCH|

(3) 7F&gt watE (D)

D,=A;: 5oz R Tds= alekd.
D,=Ay: 3] ul7k3] Aol T3l uhakyd.
D,=Ag: Eo] A AL AAdhe vhakdd.

@ A€ FHFE(T=))

T,=1: &5 715l 525 90
% ol A4l Adl.

T,=2: 539 7€l FE2FTH 80
%~90% »E AH.

T,=3: 52 7lEsEe] FE25EY 80
% vlukal AbsE.

(5) Areq} A H]—g-(j?-é(Tn:j, D))

r
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R
|2 7]-*&% WH
g F9-=

'G'El]———- \:.'g__ 4’[1 oﬂi

3H/<1 = 3.2—1:»1} 7EH>] ol 0}4_

Tn:]’ Dy D,=4, D,=A, D,=A,
7j=1 200 100 50
i=2 100 150 100
j=3 50 100 200

n: stage(Zte}Al 7} F-d ¥

H 3.2—1 AHEH[S(EH| : 8D
(6) 713] w14 (0C(D,, X))

FA TP 5T AAE bEo Y FAF 4
23k BEE SASHA feh. o133 HEER
£ AAR A = AL A3 oJH A
d oA F 3.2—29 & A3}

. A
28 A 4 A
Nz D,= 4, D,=A4, D=4,
X2:A1 0 o0 oo
X,=A, 30 0 20
X,=A, 40 30 0

Al 38 AHd 4 wtA|

N D,=A, D,=A4A, D=4,

X,=A4, 0 o0 co
X,=A, 50 0 oo
X,=A4, 60 00 0

H 3.2—2 7|5H|S(Etel : HAD)
D) FFET 71EFFol joll A2 &
(P(T,=j|Tp-1=7)) ¢ 132 Delphi 7] ge} 9

TAEE BHNA ST Aw o] & FTRA L

o & 3.2-3% 2L AEE Qdohn sah

N

T

i=1 0.2 0.3 0.6
j=2 0.3 0.5 0.3
i=3 0.5 0.2 0.1

- H 3.2—3 Delphi 7[Ho= oSEl
g=ZY IEFEPT,=i1T0=1)

ade] & AR AgsEe] chg A
H7 7 gl dFEHAA Her 2
s sh 3ekA 9] )%

27 Hitell ot ol 54 59 ZAHg F ] (Cross
Impact Matrix) 2&2) & BlAY 7] E4Fo]
thg Al 10% =

[ N -

& & g
T. : |
};] T, oi=1 ji=2 | j=3
A
ARES | 0.4 0.45 0.15
1 =2 0.25 0.6 0.15
P j=3 0.25 0. 45 0.3
T, ;
Zgrz 1 7=t j=2 j=3
Al .
g J=1 0.7 0.25 0.05
Z{ j=2 0.55 0.4 0.05
Py j=3 0.55 0.25 0.2
B 3.2—4 BIRT JIEFE0] j0ll M2 EAE 2B

(P(Ty=j|Tus=0
@) AL uAy @At AT (W)
7t Al 7] 7o) 5ol o] 2Hg& W 15%E
s Wy=(P/A, 15%, 5)=3.352
9) = A Gt AF(Wy)
7 A &7 7o) 5] i o] Ago] W 15% %
st W,=(P/F, 15%, 5)=0.4972

3. 2.2 A A4

) ¢ A2 A v (Decision Tree)

FolA EAE EM3 JA4FYTE 2
7 3.2—2 ¥-5—13 o] ok gAAEA
AE AAE A A A whakd 94 AES
A 3 4n] 8- wpehg A of sl wHAo]
ok AZNARL FFFY S E4EY 5 =
eh AR A AR bl @A glo] A xSt A
A Aol

(@ & AR AANA 24 ket

@ A 35tA (I F=HAD A A e 2 A ukak

fo(Xy) =Min g (Dy, Xy)

M 7 = S
— DNID[WIIEI;P(TN=,'I TN—1:]) - RC
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(Ty=j, Dy) +0C(Dy Xi) |

""" (4.2-1) 7R E 4 4.2-1)% o] &3t F gaAAAA
B=1,2, +eeeee W N A FAukelS ARl A o® D
E A Y AAEA FHESAE 29 3.2-2 AN A YA E £ 3.2-59 o] &% 2o
HE19 AAAYNTFE s Eshd A3 AA Y HE-AAY qAAGE I 4o E
Oyl A JAAAA Dy 7hxle]vh. Ogoll A o] FofA 4 glv}
O 7HA1 = Y AR Al go AFAA Lol =
AEsreEd A E ZA4d) v & 7 £ |49
g A - — — 3 A
A fl RC RC RC @ 2_ A 2
7,=1 T,= T,= =)
Al @ (@) ® (@1) ® (@_1) © SEREE
Al gy P —p —p B®+O+@) ((OC) | & |7
Al & | (=1 [ OxD | (T,=1) |®x®| (T,=1) | @x® | x(W) @ |0+ NS
@ ® =
0,, 200 100 50
D (A1) 0.7 140 0. 257 25 0.05 2.5 561.5 50 | 61| e
0, 100 150 100 362.0
70 37.5 5 362.0 0o { 362.0
(A) 0.7 0.25 0.05
H 3.2-5 ZIBCHHIE A8 A E™BA2] zMutot

@ A1 280 (@ %o ohd =A)ell 49 24
u}al '

FiX) =004, (D X,) + Wo S P(To =41 Tms

:7) 'fnix (Dn)] B=T15 2y ceveee y Neveeoe (4. 2_2)

29 3.22 $5-1 G4 E AEL

25 A2 dARA A A # ok AL 7
3 2" O, O Og9f ul-gA Aal &A1 4 A A
Deell 4 D, 7bx1 9] 2| A wpeb-g T3l 241l
B2 DoAY Az L 4, 2-6¢
=499 9w

ol 7 2 AeFEd4d A d L 2 Al & |4
A8 | 2 [ew]a | An |8 | elseulaq (a7 2%
2| 2 DAy | e 2| o] 2 (sel 40 | Ay
A h - :‘%ﬂ] A H_L}C’o’) 2 (T,=J) (@@_) | % w
A (ke | T,= 5"1'% OxW,| A @x W, ® < ® 4 D+@ &
0, Jj=1 561.5 279.2 200, 670.4 0.4 379. 8
j=2 510.3] 253.7 100 3352  0.45 265.0|  706.2 30| 736. 2
(A) | 7=3 468,00 241.6 50| 167.6] 0.15 61. 4
0, i=1 362.0) 180.0 100] 335.2 0.4 206. 1
D, =2 402.20  200.0 150/ 502.8  0.45 316.3]  600.7]  ©f 600.7 4 )
A) | j=3 376.2, 187.0 100, 3352 0.15 78.3 o
O, 7=1 234.6] 116.6 50, 167.6 0. 4 113.7
j=2 270.8] 134.6 100| 3352  0.45 211, 4]  448.8 20| 468. 8
(A) | j=3 310.0 154.1 2000 670.4]  0.15 123.7

H 3.2-6 A 2CHHE D, ofl42] E[Huglot
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3. 3 A 24

49 A5k 3] 2504 (D)l A whek A, 9
4 wetoz A= F 1990 7]
g AF7] 1000 & Aulshr] s 4 “o
¥ FUHE el 545 A9L
A A w)go] Haqt HE wkeke] th
of A s AFo2 ¥ A%
b A¥S QAU T 4 desbal
W, A% AL selslx e A
23t o] Asly of v 74X Delphi 7] ¥
"1 15 Bifig kil i ZAolnz

.25l Al A Als BRIESE SESE
FF0] L Aoz JElykviald “F
At A ALEle whel?o] AW o E B
37b ke Aolvh wekA of Ast:
"S‘“BJ} QAAZA L ol dA dFe] He

Aol ebe) Ao odvht Fo sHE Z2st
& Fokel a7

i i

O

b

R
M5 fo @2 2 e
=

N
X

e

(LIS

©
nhL_Pi_\L“g‘“JZ‘?‘Er}ﬂ

2
oL oy B L

o

oo W Z
i o 32,
o
_H.,
0}*1
> o
2
W
%
N
b
M

b L |

o
to 2

ol N,
N
ol
25
“il .ll}ll
¥
F

4. &

rhu

ol 5] o8] FAAE 2S5 wE

HERYEA = 35 ] o 3 AbA 295k

A=z AFHge. webA Ald 2l K
WES 2 A St AR TEA 02 L3
Q7S ksl AEA Y Fa Aol 1
=51 gk Q2R 4t AY A
2 295 = Al2 (data)d] oFzt A ‘%E%
c=2 A Be 42E I5ud
o} Ade et S0 AARNE 5
g7 &2oka] glolA] mlEle] F R A7
o "oz AT 4T Pof 2
AFAA FFFAA BEA A 7
—%— :16] Pl od o].z]_i -5—]_04:1 ILE:]—E;]—_E%
29 doFl o4 o]e =34

stglond ol T BB ER W
A TH -‘1 2 2A% gk 2y &A=
A 7A 7 4 So] AR FL w7 o s 7 )
el f&':fz%‘d i 73 Stell o] & S-E-steinl A

igloo}l,ﬁiagr—{ﬂlg

o r(r

o—{Nﬁf{th‘
ol 1o 2 gt oo Mo

I

wmww
il

g 23¢ 2 e® ek 2% Delphi 74 b
2414wy (Normative methods) & §+3F-of] 4]
E A o] &2 4 glvtzm R

—

7

Fd| Zo] ojdA AAA
LA 21 AAA ATE SERE e
] &

&% Zbekg ol & B9k o] Ry THEL
A71E A "2 g myo] 2 Aok
® i

L BBIBERES TR 2 R Aol
o] =&ol Hdd BHEREMES B - #ud &
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