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ABSTRACT

The purpose of this paper is to develop a method of military project portfolio. In this paper we
obtain the optimal allocation of military project portfolio under different risk measures by defining
the Measure of Effectiveness (MOE), analyzing national defense investment amount and using
heuristic genetic algorithm. The results of the numerical computation show that weighted allocation
is regarded as the quantitative basis of the decision-making in national defense project. In addition,
we also conduct four risk models such as mean-variance, semi-variance, mean absolute deviation
and variance with skewness which includes cardinality constrained. These constraints intensify the
compatibility of risk models in a portfolio problem. Through computation results indicate that the
proposed heuristic genetic algorithm suits to different risk measures and provides a more flexible
performance for solving the optimization problems of military project portfolio.

Keywords : military project, portfolio optimization, MOE, genetic algorithm, risk model

2 fpfcit pdr 97.9.10.; 2 fpi2E o4 pHp 98.7.14.5% 3 i’r-‘ﬁ
Manuscript received September 10, 2008; revised July 14, 2009.;* Corresponding author

-1-



R

MAFFEEABETLE AL T A G RE
- <

EF LD F e AE b gAR R

FAEse s defe b F LR IEE T 0 g

ﬁﬂﬁ%ﬁ%%*mﬁaﬁ"bi‘%ﬁg

SEERIL - AP G RE R R

FodEd R aRT HR m%'gj_,gb*%)\m
PREEY R R LRz REF
RS A -

B FTeiERLIFL LY AER
- BIEH n\d Markow1tz [1]#74% e 08
%3¢ | (Mean-Variance Model) » 3K F A& 0
ﬂ?ﬁw${#@¢%%%&»ﬁ:ww**
Tk %G RIFPFEI AN AR TN

$W$T%h%%ﬂ&%’wﬁ?£€ﬁﬁw
FURRHLAER S8 BRET EL DS
& RIFE 5 2 % 4 (Efficient Frontier) °

Markowitz e135 8 123551587 b % &2 3R Y
LA T kA A Fnki - B ﬂjﬁ"?b{ﬁ,;ﬁ\l
*Wﬁ’?@%¥h%%meﬁ&ﬁ@ﬁ%?
B oo PV E - BRI s SR
X R R PR T & [ £ L 7
$e2] e Aa B AL b GHTELT &
HRELFAROMEDRE E 225 2 A
#F ’17‘} R EARLE o Flt o F A bk
R AT E L F G REF R E A
CRIE T S 'lﬂﬂ?i & % R Factat
H3 R AE %—g{ ‘5"4’/\’?‘ w LR e
@WOIE"JBHIJIQILI?*‘ ﬁ;;mﬁﬂi{%f—*"kr
Bienstock [3]% Young [4]F7 L4135 R ix P
EEHFMRA -

B i R T g b i 1 BT
#E G S B j\ﬁq,, /EZI'” &R
;4 A& F# & /% (Heuristic Genetic Algorithm) %
Fe TR AR T T A 02k 814 (Cardinality
Constraints) > *T L F 2 & OHF A BB 7 & R
@Aﬁg%&MQ*L%o“%%F R ES
FE AR H Nk e P RS i—ﬁ\—%"‘
ERLRE L REDRE 2 BRI
ﬁw&%ﬁﬁﬁﬁﬁﬁm&%,ﬁ%n—@
iy WA § ornh R RS

AL - BET R KT A
*%’H?%W#ﬁﬁﬁﬁﬁﬁiﬁﬁm%
PR T RFERENFE RS dp o
PHEBEESRFTHFPF S 2HET LR

e

2. Ao S FOF SN A TR
%Bﬂm&Tmﬁ FFest #
ﬂmx<wiwﬁ(&@ﬁﬁw
KH T H R Pl R

'%i’wnéw%pémmy%

(A
\\\?{r '31 g > e o

ks

o
o

(A} m

‘,-A-_y\-n
=
il

&*

;]

o [

3 A N

>

A

o
S

7'“;%‘;\ 75‘,‘&(’—"— . 5‘
M B i
Kﬁ#]ﬂ%ﬂﬂ:m%? &,’i H

@

>

-
o

)
4
R\

Yo gl

7
i

&

L5

3T e
D

e F.*

t

&0

it 2 i
17 5 awmf”ﬁg?fér]ﬁﬁ;‘éﬁvﬁj\_ﬁ
FWPUAFFEERRREITLEEHT &
LB 2 —',;3{-}!;2?;%—,{;_{;;;3?_3—%5{_&
CERRE SR ST T L E

)

N

A

SR

£

[SX)

e

1

CET R ERT MRS
#

R EE 5

TR Yo

FEFRRE 27 Fae & L

MoE - BRRHAFALEY AR Lk
FOE S # AT 2 PSR M~ ATk IR
B RRGT R RP 53 sus TR B EAL ¢ ]
REICEBRBEBRIELEFE KT AP
ﬁ%ﬁéﬁﬂmﬁjﬂimUTﬁﬁ (D&
PIREEURP AR - X QRPIEE
Prct Mz £ F 5 Q) EFHRFTELAE
Rt S w“**ﬁﬁﬁsﬁﬁfbﬂﬁo
DR TIR N ERA 2 A TR A

LAt A AR

THRFE- BRFARPEHENBEE
% CAZHES T HNHP AT L AT
#"?\ PR Wirdpip b TALE R FRE 3
Pt -BERERES FEATRTHESY
WA DHET RS RS 8T B
RIFEORTHA > REHRBFHS * ik
Bpo ft M B PR F A R

g Bl  BRELFhk 4 2P
ARG ?@szko%*RJﬁ&
(Measure of Effectiveness, MOE)> & > 125
WS kT g r 8B i G o Blhed] 3 e
Bt gl s H- P20 mafi vEd
BTG LA o S R ER(S2)

PRUEHER L - BB AR LR
¥ F & (Reliability) ~ ¥ * & (Availability)

## B (Maintainability) 2 5 /% & (Survivability)
F 5P o ¥T I F E Y 5 (Return of Investment,
ROI)3* & B £_r1 # 4 Jfﬁﬁif ERKT

2

ST



J&&%pﬁW*°UT¢ﬁ»mww

-
21 BEHKFAP

MERFERRE 2 AP L 2 ST
EFAAMZERRE Lo EAFHRFTHEP 0 1Y
ISR I N 1 RAR e VEA R
oo TR(F B P IERE FINE g
k %%&ka%ﬁmx TR A ER

TARETIREL < 4ge 5 4

;}-Q_LL_LJ‘ :
TR E EREAP KT D

)
=

>‘

i

22 EREFHE

LA BRFRFTIHD DFE A FRIER L

03 AT 1S 20 By _J_f;‘bk,r,:é_&}‘ﬁyﬁ‘ %
:};\?’éﬁ}i’llﬂz}a"* ;?—/PHﬁ—J BT B
R2ZIFELAMRIEER 215> BERMGZ
ﬁiaﬁﬁ:%?i 22Rls L2 BERZ
Al g5t 2

AFHRFTHEETD vt 4

(\“v +“§?

':__,‘
o

2.3 % 4 4 4(MOE)

TR ‘QﬁﬁE%EJ%%?N
N A, 4

T S S
(OWI= Y 8- 25 0¥ >

-

]

R IR A k€ o iar
* R

QW2=Y ¥ - 4 % ¢£EQ H w0 ek
UEERE N R Sl
oY BT

BW3= 3 - ?Bi“g [l
;g&% 4 g K A SRR

ka§jﬁ—§i4 SABH G AR K
1&&@« B o O BB RE AL

@W#§jﬁ—$£4 SEBH G AR X
3B VA B R SR
* B EERE

OOW6=Y H =% %65 248 5 ff KX H
NEE AR SHER L EHY

el &
(MW7= % epr@ i * (RML B
)‘:J}A,/La:)s*;%tri) * %,xli‘-‘

YLEEE FZ A% S-B AR ISIL
JOURNAL OF C.C.I.T., VOL.38, NO.1, NOV.,, 2009

OW8=Y H - f L5 S &H =5 ff KL s H
LEE* AR AN B ER
SHEEHL * R

W=y ¥ i=2x%5% 5488 5 # K< ¥

NEL F 0B BHEE A ERY K

EREE

YH- %A BE s FFRTS

£/ I 8- R 2

PSR R

éﬁ%*ﬁ&%g%‘§;4ﬁ,{@%

(10)W10=

TR PEPRTE PN
J_T/F’(ﬁ?‘(&'ﬁ':u[—tpﬂ‘ ”Lr;34’vm%i~ﬁ_"

53{1?017141:"#]’“‘%\); ’ﬂkﬁﬁ #&‘ﬁ'—i‘r’
(‘{‘ﬁsﬁ ‘fliﬁf‘?éhm i FE
B")’Eljixﬁi\.;—?xﬁgj&ﬁ ;xgg/,}é;ﬁ
R T LR LR
%?*ﬁﬁﬁiﬁﬁﬁ s BE T s
BrZE RS T E’r«”;}ﬁﬁtow‘téﬁ
oo L2 BERX AL 10*16 By B L engk
P BB %ok 39T .

2A4HF

E:N ,Fe;}g‘“_g)iggyl ;}ﬂﬁ;:ufug_&
ARERPIEEGER O BIEERAR S
FIE P TR nEF A E G

ROI = MOE /3§ &

SRR S
~BERZE L EA FEED
10%16 chspid » B F 40 5

P
g0

F 5 (ROI)

N

mt RE

IS S SR
By s - B

o

Riaks M2l 7 Sl I S Jl s 2 S S
FEE LA RORGD %F—r&ﬁﬁséfﬂ » 17 3

+ L 3%

RFeehii
g fRd W) o

Prg i e & (b e &R

r'

=4 Fh 'ﬁ«fﬂﬁ‘-": R F
BiEi -z Hippiim ?ﬁ/n\’}ﬁ-

# T 2 & (Portfolio) I # 4 45 4% T
BAEHF FHE- waut 5% 1% E 5
SR B & o FOl T A ik
E“WF?%KFmﬁﬂﬁi\#Eiﬁﬂ?fﬁ%g
P g Ko RGNl PR b ‘é%?—k?fkﬁ

Jffl
=

5
A

.a\ N ,I

E

LA S
*“k S

%ﬁ

frodefm @ BB " M EIVER O A B R
BRFHFP IR R E Y ART ﬁaﬁ

Fré 3R ery 4 i fenp 4 o



LR
MATFE A ARET LA R TR RGP

BT A RA LI G Rk F — i &+ 2@ (Not putting all your eggs in one
FET TP 0 REMLFTHE Dh G basket) » FJQ L F L E LA BEAH 2 o U T
CRTAGEERTASLSAD MG N RAE T R -
FFOAME A LR R B

21 L2 BERIERFL ol 2

7 p ERAHI
wi| w2 | w3 | wa|ws| we| wr| ws | wo|wio| #(s% “; bt
£ B e

Y |15.42]1130.54[172.68|282.56] 2.30 | 14.50 | 44.43 [ 131.00 | 60.68 | 63.89 918.00
Y-+1[19.54[130.74|209.00{268.38| 5.57 | 14.25 | 27.19 | 169.73 | 53.24 | 46.35 944.00
Y+2 [23.76(225.88]124.24|179.87( 3.83 | 16.20 | 41.21 | 178.36 | 46.55 | 50.11 890.00
Y+3119.62(208.41|113.53({147.02{2.79 [ 21.19 | 54.24 | 219.66 | 38.37 [ 47.18 872.00
Y+4 [11.49(128.61{ 78.69 |132.70{ 0.63 | 16.08 | 21.92 | 144.63 | 28.64 | 64.62 628.00
Y+5 [44.01]109.66]34.10 | 84.46 | 0.76 | 41.59 | 17.34 | 127.64 | 12.70 |162.75 635.00
Y+6145.33]53.64 | 65.92 [ 58.03 [12.28] 21.49 | 42.62 | 83.02 | 18.06 |201.61 602.00
Y+7[41.23[43.09 | 62.54 | 74.89 [29.68| 36.41 | 29.79 | 72.77 |12.40 {127.20 530.00
Y+8125.23135.56 | 73.91 [112.07] 5.08 [ 26.12 | 15.66 | 67.20 | 15.35[153.80 529.99
Y+9177.45133.01 [31.85[73.95|3.86[57.80 ] 10.73 | 64.54 | 6.62 [170.18 529.98
Y+10|77.57[32.41 | 50.32 | 68.76 [27.63| 39.17 [ 17.85 | 59.19 | 8.65 |148.39 529.96
Y+11[54.02]24.02 | 54.36 | 62.10 |33.48| 42.86 | 22.66 | 68.77 | 6.44 [161.34 530.04
Y+12(32.49|17.87 | 61.02 | 86.54 | 7.09 | 36.51 | 10.67 | 63.46 | 5.51 |208.88 530.02
Y+13[98.25(14.25]26.04 | 56.09 [ 5.24 | 78.71 | 7.01 | 60.90 | 1.57 [182.02 530.05
Y+14[97.08]10.94 | 40.70 | 51.08 |36.74[ 52.16 | 11.08 | 55.80 | 0.49 [173.88 529.97
Y+15[66.80| 4.95 |43.45[45.03 |43.67[ 55.99 | 13.16 | 64.78 | 1.51 [190.71 530.04
AVG([46.83]75.22 | 77.65 |111.47]13.79] 35.69 | 24.22 [101.96 [ 19.80 {134.56 641.19

2. Lo BERIFHRFTREER AL 4

B B F
P Wi W2 W3 W4 [ W5 W6 | W7 | W8 W9 | W10 W 5%

Y 1.68 | 14.22 [ 18.81 | 30.78 [0.25| 1.58 |4.84| 14.27 | 6.61 | 6.96 | 100.00
Y+1| 2.07 | 13.85 | 22.14 | 28.43 [0.59| 1.51 [2.88| 1798 | 5.64 | 4.91 | 100.00
Y+2 | 2.67 | 2538 | 13.96 | 20.21 ({043 | 1.82 [4.63]| 20.04 | 523 | 5.63 | 100.00
Y+3 | 2.25 | 23.90 | 13.02 | 16.86 [0.32| 2.43 [6.22]| 25.19 | 4.40 | 5.41 | 100.00
Y+4 | 1.83 | 2048 | 12.53 | 21.13 [0.10| 2.56 [3.49]| 23.03 | 4.56 | 10.29 | 100.00
Y+5| 693 | 17.27 | 537 | 13.30 |0.12| 6.55 [2.73| 20.10 | 2.00 | 25.63 | 100.00
Y+6 | 7.53 8.91 | 1095 | 9.64 |2.04| 3.57 [7.08| 13.79 | 3.00 | 33.49 [ 100.00
Y+7| 7.78 | 813 | 11.80 | 14.13 |5.60| 6.87 [5.62| 13.73 | 2.34 | 24.00 | 100.00
Y+8 | 4.76 | 6.71 | 13.95| 21.15 |{096| 493 (296 12.68 | 2.90 | 29.02 | 100.00
Y+9| 1461 | 6.23 | 6.01 | 13.95 (0.73 | 10.91 {2.02]| 12.18 | 1.25 | 32.11 | 100.00
Y+10| 14.64 | 6.11 949 | 1297 |5.21| 7.39 [3.37| 11.17 | 1.63 | 28.00 | 100.00
Y+11| 10.19 | 4.53 |10.26| 11.72 {6.32]| 8.09 [4.28| 12.98 | 1.21 | 30.44 | 100.00
Y+12| 6.13 337 | 11.51 ] 16.33 |1.34]| 6.89 |2.01]| 11.97 | 1.04 | 39.41 | 100.00
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Y+13| 1854 | 2.69 | 491 | 10.58 |0.99 | 14.85(1.32| 11.49 | 0.30 | 34.34 { 100.00
Y+14| 1832 | 2.06 | 7.68 | 9.64 |6.93| 9.84 [2.09]| 10.53 | 0.09 | 32.81 { 100.00
Y+15( 12.60 | 0.93 | 820 | 850 |8.24|10.56 |2.48| 12.22 | 0.29 | 35.98 | 100.00
AVG| 8.28 | 10.30 | 11.29 | 16.21 [2.51| 6.27 |3.63 | 15.21 | 2.66 | 23.65 | 100.00

% 3. L2 B ER 2 A I H(MOE)

h 1; T ow W2 | W3 | W4 | W5 | W6 |W7| W8 | W9 | WI0 |4 MOE
Y 840 10,400 1,070,000( 870,000 6,720 100 72 6,300 1,350 10,800,000 | 12,765,782
Y+1 1,560 17,600 1,130,000( 930,000 | 12,480 400 102 11,700 2,450 11,900,000 | 14,006,292
Y+2 4,100 47,400 1,368,000| 868,000 | 32,380 600 82 24,800 5,600 12,500,000 | 14,850,962
Y+3 7,500 11,230 1,672,000| 862,000 | 60,660 500 63 45,600 14,150 | 13,650,000 | 16,323,703
Y+4 8,000 10,150 1,676,000 976,000 | 68,080 1,800 62 57,800 18,650 | 14,670,000 | 17,486,542
Y+5 10,200 9,280 1,880,000| 985,000 | 86,760 1,230 76 69,600 29,000 | 15,630,000 | 18,701,146
Y+6 3,000 5,000 2,216,000(1,017,000| 33,000 1,200 172 30,000 | 28,100 | 17,610,000 | 20,943,472
Y+7 3,000 2,160 2,306,000(1,105,000| 76,000 300 57 37,600 | 27,200 | 17,680,000 | 21,237,317
Y+8 6,800 8,340 2,376,000(1,396,000| 52,000 420 66 47,100 450 19,450,000 | 23,337,176
Y+9 2,200 6,650 2,286,000(1,483,500| 43,000 380 71 53,700 1,550 | 22,400,000 | 26,277,051
Y+10 3,400 2,500 2,115,000(1,495,800| 47,700 430 83 23,600 1,100 | 24,300,000 [ 27,989,613
Y+11 4,600 7,570 2,019,000(1,510,400| 36,500 470 142 36,900 200 23,242,000 | 26,857,782
Y+12 5,360 2,470 2,351,600(1,351,300| 38,600 1,030 69 41,900 250 27,343,200 | 31,135,779
Y+13 6,610 2,650 2,247,000(1,647,200| 39,340 330 77 21,800 280 26,320,000 | 30,285,287
Y+14 5,960 6,430 2,151,600(1,651,320| 40,100 530 68 31,900 1,200 | 33,200,000 | 37,089,108
Y+15 5,630 4,500 2,081,600(1,783,600| 46,100 460 83 51,300 190 31,320,000 | 35,293,463
AVG 4,923 9,646 1,934,11311,245,758 | 44,964 636 84 36,975 8,233 [ 20,125,950 | 23,411,280
24, Lo BER TS (RO
= e =
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Y 5447 [ 79.67 | 6,196.58 | 3,078.99 | 2,928.10 6.89 1.62 48.09 22.25 169,033.13 | 181,449.80

Y+1 79.83 [ 134.61 | 5,406.66 | 3,465.25 | 2,240.74 28.06 3.75 68.93 46.02 256,739.96 | 268,213.81

Y+2 172.54] 209.84 (11,010.59| 4,825.73 | 8,460.94 37.04 1.99 139.05 120.31 | 249,466.14 | 274,444.17

Y+3 382.26| 53.88 [14,726.81| 5,863.18 | 21,738.82 23.60 1.16 207.60 368.80 | 289,346.95 | 332,713.06

Y+4 696.11] 7892 (21,299.20( 7,355.14 | 108,407.64 | 111.96 2.83 399.64 651.26 | 227,015.28 | 366,017.99

Y+5 231.79| 84.62 |[55,132.77(11,663.02| 113,858.27 29.57 4.38 54530 | 2,283.46 | 96,036.57 | 279,869.77

Y+6 66.18 [ 93.22 |33,617.01|17,524.57| 2,687.12 55.84 4.04 361.38 | 1,555.92 | 87,346.94 | 143,312.22

Y+7 72.76 | 50.13 |36,872.40|14,755.17| 2,560.65 8.24 1.91 516.70 | 2,193.19 | 138,993.71 | 196,024.87
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o<w, <1, i=1,..,N “4)

Y+8 269.48 1 234.55 |[32,148.09]12,456.81( 10,236.69 16.08 4.21 700.86 29.32 126,460.72 | 182,556.82
Y+9 28.40 | 201.48 [71,782.41120,061.47( 11,153.79 6.57 6.62 832.03 234.04 131,626.80 | 235,933.61
Y+10 43.83 77.15 |42,034.78 (21,753.42| 1,726.43 10.98 4.65 398.72 127.15 163,759.59 | 229,936.68
Y+11 85.16 | 315.12 |37,139.54124,323.09 1,090.36 10.96 6.27 536.53 31.06 144,052.64 | 207,590.73
Y+12 164.96  138.25 |38,538.06|15,614.61| 5,447.67 28.21 6.47 660.24 45.39 130,903.20 | 191,547.06
Y+13 67.28 185.94 |[86,285.81(29,367.10] 7,506.08 4.19 10.98 357.96 178.80 144,600.24 | 268,564.39
Y-+14 61.39 | 587.66 |[52,862.97132,326.11 1,091.47 10.16 6.14 571.71 2,465.27 | 190,933.23 | 280,916.09
Y+15 84.29 | 908.52 147,904.39139,605.07| 1,055.61 8.22 6.31 791.97 125.50 164,230.00 | 254,719.86
AVG 160.05] 214.60 [37,059.88]16,502.42( 18,886.90 24.79 4.58 446.04 654.86 169,409.07 | 243,363.18
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ke (2 KR B A ER L
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