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Abstract

In government procurement programs, cost estimation and analysis support funding decisions and are the basis
for other major decisions, too. Such estimating and analyzing the cost of the weapon systems are crucial in
execution of the defense budget. However, existing cost estimations and analyses have focused on domestic R&D
projects, thus those are not valid in application to foreign weapon acquisitions. This study aims at foreign weapon
systems that are acquired from Direct Commercial Sales. Because the data for price estimation of a foreign
weapon is usually not available, we suggest a price estimation model based on performance factors of the weapon.
In this study, the proper price of the weapon system is estimated using the parametric cost estimating model.
Using the data of helicopter-launched anti-tank guided missiles worldwide, we analyze the effect of each
performance factor on the weapon system price by regression analysis, and use step-wise and ridge regression
analysis to remove multi-collinearity. This study hopefully contributes to more reasonable decision making on
proper price of weapons.
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Table 3. Collected data status

No | Model Unit | Weig | Ran | Leng | Diam ?te}g?i Seeker
Price | -ht | -ge | —th | —eter —on Type
AT-9 No
1 (OM120) 32,000 425 | 6.0 | 1.83 | 0.130 | 0.8 Secker
No
2 HOT (30,909 | 235 | 40 | 127 | 0.136 | 0.8
Seeker
BGM-71D No
3 TOW 45,000( 21,5 | 38 | 1.51 | 0.152 | 09 Secker
AT-6 No
4 (Spiral) 32,0001 300 | 5.0 | 1.63 | 0.130 | 0.6 Seeker
ZT-35 No
5 (Ingwe) 27000 285 | 5.0 | 1.75 0127 | 1 Secker
81 AGM-114F 55,030| 486 | 70 | 1.8 | 0.178 | 1.0 SAL
Hellfire
Table 4. Basic statistics of collected data
(Continuous type)
LTS Min. Mean. | Max. | Std.Error

Unit Price | 16,540 | 53,364 | 165,000 | 38,546.111
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Unit Price = a(Independent Variables)” (5)

21 (5)9] A% @9 AVI= 2% FAleF o] A
o= A3 "ol el AARTE FH log W sly
olgate] 374 THFeeH, 7EHE A3 A4
o e 4 (6 Lk

In ( Unit Price) =lna + ©)
BIn (Independent Variables)

A7 2] dolg] &3S Table 69, 7|ZEAH

Weight 18.8 323 70.0 13.753 2 Table 7, 8o YERNSATE
Range 3.00 5.68 25.00 3.050
Table 6. Preprocessing(log conversion) data status
Length 1.16 1.53 2.75 0.295
X No | Model In(Unit | In(Wei | In(Ran | | Seeker
Diameter 0.130 0.160 0.190 0.016 Price) | —ght) | —ge) Type
Penetration 0.60 0.83 1.40 0.190 AT-9
1 (9M120) 10.373 | 3.750 | 1.792 No Seeker
Table 5. Basic statistics of collected data 2 HOT 10339 | 3.157 | 1.386 No Seeker
(Category type) G
BGM-71D
s D 2 3 TOW 10.714 | 3.068 | 1.335 No Seeker
No_ Secker l 4 (éﬂir':l) 10.373 | 3.401 | 1.609 No Seeker
Semi-Active Laser(SAL) 2% P
ZT-35
Fire and Forget millimeter wave Radar(RF) 5 5 (Ingwe) 10.204 | 3350 | 1.609 No Secker
Infra-Red(IR) 3
Electro-Optical(T 1
: i 71 BGM-71D 10.714 | 3.068 | 1.335 No Seeker
Laser 1 TOW ’ ’ ’ 0>
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Table 7. Basic statistics of preprocessed data
(Continuous type)

== Min. Mean. Max. |Std.Error

In(Unit Price) 9.71 10.489 12.01 0.701

In(Weight) 293 | 3319 | 395 | 0411

In(Range) 1.1 1.553 23 0.386

In(Length) 0.15 0.378 1.01 0.178

In(Diameter) -2.06 -1.851 -1.73 0.100

In(Penetration) | -0.51 -0.230 0.34 0.224

Table 8. Basic statistics of preprocessed data
(Category type)

u 2 TS
No Seeker 47
Semi-Active Laser(SAL) 24

4.4 d2EY

Table 9. Correlation coefficient between variables

In In In In In No
(Wei | (Ran | (Len |(Diam|(Penetr Seeker SAL
—ght) | —ge) | —gth) |—eter)|—ation)
£ 10.875 1 0.895 | 0.768 | 0.672 | 0.871 | -0.855 | 0.855
In 1.000 [ 0.974 | 0.867 | 0.672 | 0.843 | -0.923 | 0.923
(Weight) | " X . X . ) X
In 1.000 | 0.905 | 0.695 | 0.875 | -0.924 | 0.924
(Range)
In
(Length) 1.000 | 0.541 | 0.854 | -0.767 | 0.767
In
(Diameter) 1.000 | 0.644 | -0.890 | 0.890
In(Penctr 1.000 | -0.823 | 0.823
-ation)
No
Seeker 1.000 | -1.000
SAL 1.000
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FTEWME In(Unit Price)$t AWl In(Weight),
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Table 10. VIF value per variable

# S VIF
In(Weight) 39.228
In(Range) 37.283
In(Length) 8.602
In(Diameter) 20.451
In(Penetration) 5.089
Seeker Type(SAL) 87.059
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In ( Unit Price) = 9.083 +1.507In ( Range )
+1.5071n ( Penetration) @)
—1.555In (< ngth)

4 A3} In(Weight)$} In(Diameter), Seeker Type<]
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Table 11. T—test and VIF value of multiple regression

model
# o= T p VIF
In(Range) 6.868 0.000 6.988
In(Penetration) 4.867 0.000 4.701
In(Length) -3.507 0.001 6.070
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< * .
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T T T T T T T T |
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Fig. 2. Actual by predicted plot(Multiple regression)
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If Seeker Type = SAL,
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