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FOREWORD

This paper, prepared as a result of an Institutional Research
effort, is an extension of RAC-R-146, "Routine Economic Airlift,"
October 1972, The problem of the retrograde movement of military
cargo was mentioned in the above referred-to report. A formula was
included for retrograde computations in RAC-R-116, "Selection of Items
for Air Shipment on an Economic Basis," January 1971. Neither of the
above documents, however, addresses specifically techniques for use
in determining the cost of overhaul of reparable items, and the impact
on the economics of a surface versus an air pipeline in the trans-
portation segment of the distribution system. This problem is unique
to those reparables that are supplied totally by production from Army
CONUS depot overhaul facilities rather than from new procurement,
Although the results of this study are predicated upon reparable A,
aviation components, the techniques developed snould apply to reparable

items managed by all Army National Inventory Control Points,

Iee S, Stoneback
Director
Logistics Department
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Chapter 1

INTRODUCTION

PROBLEM

To determine the economics of overhauling a requisite quantity of
unserviceable components coded for continental United States (CONUS)
depot repair to fill a surface pipeline versus overhauling only those

required to maintain an air pipeline,

BACKGROUND

With a reduction in the flying hour program, due in large part to
the reduction in US Army activity in South Vietnam, the US Army Aviation .
Systems Command (AVSCOM) has had an increase in the number of unservice=
able aircraft components that have been returned from overseas areas for
CONUS depot overhaul that are in excess of its needs to support an air
pipeline. This raises the question of whether it is more economical to
overhaul a sufficient number of these unserviceable items to fill &
surface pipeline, or whether it is more economical to continue to over~
haul only those that are required to maintain an air pipeline. These
items are not in a procurement status as annual requirements are being
provided by production from the depot overhaul facilities. AVSCOM
requested that RAC undertake a review of the problem and develop a
methodology to determine whether it would be more economical to continue

the air pipeline or to fill a surface pipeline,

DISCUSSION

Approach
I approaching this problem it was determined that item cost

calculations, reflecting the economics of unserviceable overhaul required

to fill a surface pipeline versus the overhaul of a requisite number
L
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of items to maintain an air pipeline, could be accomplished by modifying

the Routine Economic Airlift (REAL) formulasl to account for the cverhaul

costs, The modifications to the formulas were accomplished, and together

with standard input valuss furnished by AVSCOM, calculations were made for

280 individual Federal stock numbers (FSNs) that AVSCOM wished to be
studied., The 280 FSNs sre items that are coded in the Army Master Data
File (AMDF) for CONUS depot overhaul ("T"-coded). The modified formula

consists of five basic equations as follows:

a. A computation of the differential between surface and air
transport modes in the item overhaul costs required for
supporting an outbound pipeline and overseas stock levels,

b. A computation of the differential value between surface and
air transport modes for supporting a retrograde pipeline,

c¢. The cost of surface transportation for the annual demand.

d. The differential in packaging costs between the two trans-
port modes for the annual demand.,

e, The cost of air transportation for the annual demand.,
Computations were made at three different air linehaul rates (ALRs):
the Military Airlift Command (MAC) channel rate, C-1l4l Special Assignment
Airlift Movement (SAAM) MAC rates, and C-5A SAAM MAC rates. It will be
noted that a computation for the holding cost differential was not made
as it was assumed the cost of holding unserviceable items would be
essentially the same asfholding serviceable items.
Summary Results

The 280 FSN data bank included 23 FSNs that had no demands fore=-
casted for the succeeding 12-month period, leaving 257 FSNs for which
cost calculations could be made. Using the MAC channel AIR of $0.121L46
per short ton-nautical mile (ST-NM), 88.3 percent of the items (227)
were calculated as being more economical to overhaul only the annual
demands and maintain an air pipeline both outbound and retrograde;
87.5 percent of the items (225) were more economical by air than by sur-
face using the MAC C-l4l SAAM AIR of $0.12337 per ST-NM; and 97.7 percent
of the items (251) were more economical by air than by surface using the
MAC C-5A SAAM ALR of $0.07211 per ST-MM. The cost savings, air over
surface, were approximately $36 million each for the MAC channel and
C-141 SAAM flights, and $55 million for the C-5A. The above results were
obtained by use of a two-year computational period.
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For the 23 FSNs which had no demands forecasted for the succeed- .

ing 12 months, Break-Even Point (BEP) and Cross-Over Foint (COP) calcula-
tions were made. For the MAC channel ALR and the C-14l SAAM AIR, 95:7
percent were air eligible, and 100 percent were air eligible using the
C-5A SAAM ALR. Percentages air eligible for the 280 F8Ns were 88.9
percent for the MAC channel AIR, 88.2 percent for the MAC C-1h41 SAAM ALR,
and 97.9 percent for the MAC C-5A SAAM ALR. Thirty-two percent of'the
items had a COP between 2.0 and 5.9 years, 57 peréent of the items had

| .

COPs of 6 years and over,
Report Contents

The modifications made to the REAL formulas are contained in
Chap. 2 together with an explanation of the rationale. used in such
modifications; the input values provided by AVSCOM and used in the cal-
culations are documented in Chap. 3; analyses of computational results
are contained in Chap. 4; and the computer program is documented in

Chap. 5.

)
v

CONCLUSIONS

1. The cost calculations, based on a two-year time period,
exhibited a very high degree of air eligibility fogithe AVSCOM items
coded in the AMDF for CONUS depot overhaul.

2. Candidate item selection for the REAL program should include
those high value reparable items, coded in the AMDF for CONUS depot
overhaul, in those instances where the annual demand is Being.met solely
from the production lines of the CONUS depot overhaul facilities.,

3. TItems with COPs between 2.0 and 5.9 years Should be reviewed
in relation to the expected remaining service life of the items for

possible modification of the results of the FSN cost calesulations.

6
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Chapter 2

MODIFICATION OF REAL PROGRAM FORMULAS

FSN COST FORMULA
General

The problem to be addressed in modifying the REAL program formulas
contained in references 1 and 2, was to determine the cost of overhaul
of unserviceable items that were available at Army depot overhaul
facilities in sufficient quantities to fill initially an outbound and
retrograde surface pipeline, together with requisite overseas stock
levels, and to compare that cost with the cost of maintaining an out-
bound and retrograde air pipeline for the same items., Since the problem
being addressed was to determine whether the jtems being studied were
10 be transferred from an air pipeline to a surface pipeline, the
formulas had to be adjusted to reflect the cost of pipeline expansion
using overhaul costs raﬁher than the cost savings accruing in pipeline
compression using the unit price of the items.
Formula Modification for FSN Cost Program

Five cost equations were developed for the FSN cost formula,

which differed slightly from the original cost equations, as follows:

a., The differential cost of overhaul in expanding the outbound
pipeline from air to surface transport mode, and the increased overseas
stock levels required,

b. The differential cost of overhaul in expanding the retro-
grade pipeline from the air to surface transport mode.

¢c. - cost of surface transportation, outbound and retrograde,

d. The differential packaging costs both outbound and retrograde
vetween air and surface shipment, if any, and

e, 'Te cost of air transportation, outbound and retrograde,
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The five equations developed are as follows:
Differential outbound pipeline and stock level costs. The
equation for computing the differential costs of expanding the outbound

pipeline and increasing the stock levels is reflected below.

AC(1,3) = rTF(i)K(i,J-)[('%s (5) = Tl3)) + ('I'(i,:i) - '1'(1,;;))*;
INV Ny (1,3) )

where : AE(i,j) = The additional investment required in the outbound
Ny pipeline and overseas stock levels to switch from
the air transport mode to the surface mode for the
ith item in the Jth distribution system.
MF(i) = The ratio of the cost of overhaul of the 1% jtem
to the unit price,
A(i,j) = Dollar value of the average annual demand(AAD) of
the jth item in the jth distribution system based on

the unit price of the ith item,

ts(j) = Average outbound pipeline time when materiel is
transported in the jth distribution system by surface
transportation (fraction of year).

ta(j) = Average outbound pipeline time when materiel is

transported in the jth distribution system by air
trensportation (fraction of year).
I(i,j) = The average number of days of materiel required in
ot on shelf inventory when the ith item is shipped by
the surface mode in the jth distribution system.
J) = The average number of days of materiel required in
on shelf inventory when the ith item is shipped by
the air mode in the jth distribution system.,
X;(i,J) = The number of days in a year which when divided into
T(i,5) = I(i,J) converts the stock level differentials
i;%; a fraZ%;on of a year,
Differential in the retrograde pipeline costs., The differential
costs in the retrograde pipeline is a function of the ratio of the over-

haul costs to the unit value, the annual demand in dollars and the

surface retrograde pipeline time and the air retrograde pipeline
8
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expressed in a fraction of a year. This equation is as follows:

_ Retro Retro
_Retro  _ _Retro ta (3) = b (i)
MF(1i) A(1,5)

8w = Xy (1,3)
_Retro
where: AC mw - Differential between the costs of the retrograde

pipeline when shipping by the surface and air
transportation modes.

MF(1) = As previously defined.

_Retro

A(i,j) = Dollar value of the average annual retrograde
shipments of the ith item in the jth distribution
system based on the unit price of the ith item.

_Retro

t,(j) = Average retrograde pipeline time when materiel is
transported in the ,jth distribution system by the
surface transportation mode.

_Retro
ta(J) = Average retrograde pipeline time when materiel

is transported in the ,jth distribution system by
the air transportation mode.
A (1,3) = As previously defined.
Surface transportmtion costs. There are two equations to deter-

mine the cost of surface transportation, one for outbound movement and

one for retrograde movement es follows:

_ Out N -—
Cty (1,3) = [2{M, (3)W(1,3)KeBaCty (1,3)1]
Retro N _Retro Retro _ _ _ Retro

Cty (1,4) = (504, (3) W(1,3) Ker B2t (1,3)1]
When all values of the factors in the two equations are identical (as

in the situation being examined) the equations can be combined and

expressed as:

OR N - -
Gty (1,3) = 202(4, (3) W(1,5)KeBaCt, (1,3)1]
where - OR
Ct,(i,j) = Total costs associated with the outbound and
retrograde surface movements of the ith item
in the 3™ distribution system.
9
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g = Summation of the costs over "N" years, the time
period of the computations.,
M, (j) = Average distance in nautical miles, that the L
item is shipped in the j°P distribution system by
the surface mode.
The annual weight, in short tons, that the ith

W(i,5)
item is shipped in the jth distribution system,

The average tare weight packaging factor ascociated

gl
n

with the ith item for surface movement.

The price change factor which reflects the average
inflation/deflation of costs for surface trans-
portation over "N" years, the time period of

&
"

computation.
Ct,(1,j) = The average cost rate(s) associated with movement

th item in the jth

by the surface mode for the i
distribution system. It includes: (a) cost in
dollars/ST-MM from origin to POE, POE to POD, FOD
to destination and return; and (b) port handling
costs at the CONUS ports and overseas ports,

Differential packaging costs, air/surface., There are two equations

to determine the total packaging cost differentials, one for outbound

and one for retrograde as follows:

N _ -
ATcgiz(i) = [i{BaW(i,j)ACPkg<i)}]
—=Ret t —Ret
Tprg(s) = (500 H(L,5) Cpg(s

As in the previous equation, if all values of the factors in the two
equations sre identical (as in the situation being examined) the

equations can be combined and expressed as:

—OR N =
ATChq(1) = 2llBaW(i,9)8CH , 1)1]

—0OR
vhere ATC Pkg( i)

Differential in total packaging
costs between the air and surface

H

transport modes, both outbound and

retrograde,

10
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As previously defined

Ba = The price change factor which reflects the
average inflation/deflation of costs for
packaging over "N" years, the time perviod
of the computation.

W(i,j) = As previously defined.
Aarkg(i) = The average difference in packeging costs

in dollars per short ton for' the ith item

between the air and surfaceftransport modes.

Air Transportation Costs. There are two equationé to determine
the cost of air transportation, one for outbound movemeént and one for

" retrograde movement, as follows:

- Out N _ - ;
Cta (1,3) IZ{M.(i)W(i,J)KéB4Ct.(i,J)}]

— Retro N ~Retro Retro . _ ro
Cta(i,d) = [l (3) W(i,J) Yar 64,Ct.( ,3)}]

As in the previous two equations, if all values of the factors in the
two equations are identical (as in the situation being examined) the

equations can be combined and expressed as:
- OR N_ ==
Cta(1,d) = 2LZ{My (3)W(1,3)KaBeCta (5,3)1]

— OR
where : Ct.(i,&) = Total costs associated with the outbound
and retrograde air movements of the it
item in the jth distribution systenm.

g = As previously defined
Ma(3) = Average distance, in nautical miles,
that the ith item is shipped in the Jth
distribution system by the air transport
mode .
vhere W(i,j) = As previously defined.
Eb = The average tare weight packaging factor

associated with the ith item for air

movement.

11

P S e

ARG e s 1o MBI

ey

PR

s

L




——

-

Bs = The price change factor which reflects the
average inflation/deflation of costs for
air shipments over "N" years, the time
period of computs“ion.

Cta (i,j) = The average cost rate(s) associated with

movement by the air mode for the ith item
in the ;jth distribution system. It
includes: (a) cost in dollars/ST-NM from
point of origin to nearest APOE, ATOE to
APOD, and ATOD to destination and return;
and (b) handling costs for air transportation
which are included in the MAC ALRs,

FSN Cost Formula -~ Economics of Overhaul, Surface vs Air Pipeline

To summarize, since the outbound and retrograde input values
provided by AVSCOM were identical for outbound and retrograde movements

(see Chap. 3), the formula used for this study is as follows:

5(1,3) = T(LR(L,S) (5 (9) - T() + (i) = T
Total ;\y(l,j)
_Retro _Retro

[l = %))

+ MF(1)A(1,5)

+ 2. M, (30(1,3 VKaBaCts (1,3)”
+ ] N(BaH (1,9 W (1)) ]
+ 2 N(L,3 (5,3 RaBaTta (1,0)1 ]

It is emphasized once again that the holding cost equation used in the
formulas used in Refs 1 and 2 has not been used in this problem, as it
was determined that there would be very little difference, if any,

between the cost of holding serviceable and unserviceable items.
BREAK~EVEN POINT (BEP) FORMULA

The basic rationale used in dewveloping the BEP formula is

contained in Ref 1, to which the reader is referred if more detail on

12
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the BEP concept is desired. Suffice to say here is that the purpose of
the BEP computation is to determine the ALR at which the total dislri-
bution costs, whether shipping by air or surface transport modes, are
exactly equal, i.e., the cost avoidance would be zero. The BEP formula
used in this study, as is the case for the FSN cost formula, is a
slight modification of the basic BEP formula to account for the cost

of overhau)ing an item at CONUS depot overhaul facilities, Since the
elements of the BEP formula are, with minor exceptions, the same as

D e s T

v s ol 3

the elements of the FSN cost formula documented in the previous section
of this chapter, a detailed explanation of the individual equations is
not believed necessary. Where there is a difference in terms, such
terms will be defined, The BEP formula, for determining the ALR at
which the total distribution costs are exactly equal when overhauling

a sufficient number of unserviceable items to fill a surface pipeline

versus overhauling only the annual demand to maintain an air pipeline,
. is expressed as follows:

Cta (1,x) = MF(1)A(1, )[(’E.(J) - 3.(3)) * (35-113) - Hiad) )J
Ay (1,3)
Ret Retro .Retro
+ W(i)ﬁ(i,;c)) M ]
Ay (1,3)

+ 2 NG, (3 0(1,3 KeBCty (1,91 ]

* 2[§{§3w(1,3 )Aﬁgig)}}

- of MR Re(1, 10, (1) (1,1)}]

- 2 MR ToW (L, b (4)E, (1,4)}

2 VB Fo(1,x )W (x)}]

where: Oty (i,x)
Ma (1)

The ALR-BEP, from the APOE to APOD
The distance in nautical miles from the point of

origin to the nearest APOE when moving by the air mode,

13




zﬁ;(i,l) = Th~ linehaul costs in dollars/ST-NM in the movement
of the ith item from the point of origin to the
nearest AFOE,

My (4) = The distance in nautical miles from the APOD to the
destination when moving by the air mode.
Ct,(i,b) = The cost in dollars/ST-NM in the movement of the i
item from the APOD to the destination.
W(i,x) = The short tons of the i'® item moved from the APOE
to the APOD,
My (x) = The distance in NM between the APOE and AFOD., All

other terms are previously described.

CROSS-OVER POINT (COP) FORMULA
As in the case of the BEP formula, the basic rationale used in

developing the COP formula is contained in Ref 1, to which the reader
is referred if more detail on the COP concept is desired. 1In this
case, the COP computation is made to determine the number of years in
the future that the additional cost of filling the surface pipeline is
offset by the differential costs between shipping by air and surface
transport modes. All terms used in the COP formule have been defined
in the section on the FSN Cost Formula and will no% be repeated here,
except for one term - "N years." "N years" in the COP formule as used
herein as defined as that point in time when the sdditional cost of
air transportation equals the dollar value of the differential between
an air and surface pipeline when filling the surface pipeline by over-
hauling unserviceable items. The formula is expressed as:

T(ipd) - L)
/i

\
N

- WE(1,3)R(1,3); (B4 (3) = Ba(3)) +

X;(i,j)
_ _Retro rzRe?rwJ %Retro)
= MF(1,J)A(1,5) o=, .
Ay(laJ)
N years =
14
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r- L .
2/ M, (5 W( 1,5 KeBoCly (1,5) |
M= e v sy
+ 2 BaW(i,)8C (1)
. Phg

- 2 BRaTh (30W(L,3 )t (1,5)

GENERAL

The preceding formulas do not provide for application of the
10%/year discount technique being used currently by AMC for the REAL
program, Application of the discount technique to this problem *ends
to distort the computational results as is noted in Chap. 4. In Ref 1,
RAC stated in some detail the reasons for not recommending the use of

the discount technique.
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Chapter 3

INPUT VALUES

INTRODUCTION

This chapter contains the various input values used in the
computations, All input values used were provided by the US Army
AVSCOM. Most of such inputs are identical with inputs used in
Refs L and 2 and are currently being used by the Army Materiel
Command (AMC) in the REAL computations. There have been some modifi-
cations which will be noted as they are addressed. The rationsle and
method of application for those that are the same as explained in
Refs 1 and 2 will not be repeated here. For those input values for
which modifications..or variations to the valuer or their application
have been made, an explanation of the differences will be given,

FSN DATA REQUIREMENTS
Certain FSN data are a prerequisite for FSN Cost, BEP, and COP

calculations, These data were provided by AVSCOM for the 280 individual
items which they wished to be examined. The data consisted of the
following for each FSN:

a. Unit price

b, Unit weight

¢, Unit cube

d. Ratio of the overhaul cost to the unit
price

e. Average annual demand (AAD) from overseas
areas

Table 1 contains a listing of these input values for each of the 280
individual FSNs, The unit weight and cube are used in the same manner

as in Refs 1 and 2, The ratio of the overhaul cost to the unit

16




Table 1

INDIVIDUAL ITEM INPUT VALUES

F oM NN UN PRTCE WEIGHT CURF
($-.00) (1bs-.00)  (£t3-.000)

15604 R147RLPNANM,PN 5532600 11¢800 53¢000
156 06724R227STAR AS 6511030 1¢6C0 7900
{6R TRE7RAQ2PLANE S 229900 3GRD 37900
171 041 ITRRLACANTPNL 1061580 opog €200
1R 1)170R27RPPNPFLL 14506200 67200 20200
161 0620 7R0APRNAPELL 399360 ceLy 1600
151050204 32RARREL 225600 4279 1209
1610641707 35ECNPELL 10052¢0 672C0 30200
161 0R7110Q20NONTPNL 1051000 11%(9 €850
164504951 TLSHAFT A RLT7200 4760 60300
1615091QF1TUSHAFT A AG3QqQ(n ay740 50309
161506 4R525CLUTCH 366800 1€€00 10400
1R 150725729RLANE, P 323900 S4RG0 78800
1150 7LOOI2SHAFT, T 48300 4110 500
16150R2E?17CLUTCH 332A00 11620 2000
16150065337RLADE A 210600 36360 48400
16151067911 SWASHPL 532400 22€L0 14300
1151 15475 2RLANE, P 357100 102C0 1800
1151 21FSLTITPANSMT 703500 17500 10400
1151 25L051HFAN PN 221900 18000 12100
16151 3TRATLHLHREAN,LPO 7835700 370800 230000
16151 3L 2OR7OUTLL A 148500 79590 2500
1R1G4161L2LNFOPEEWHE 119300 1200 0926
161 %1 66FG 0L TRANSMT 727700 150¢C0 10200
16151 67R29NPLADE,R 277700 48000 76000
16151 6RFOILTPANSMT 395000 144900 110000
16151 HAREAAL TRANSM Y 4n06400 158500 110000
1715471024 0HEAD 4RO 2592800 113060 122000
164517621 06RLANF, P 1144800 659C0 958090
1151 762411PLANDE,P 1141800 gcaC0 95800
11R17AP262RTRANSMI 2032%00 gsag 0 423900
17151 78824SPLANE,R 783000 7€u460 131000
1R1 61 7TRAARNPLADE, P 340800 541800 R2700
1h1 51 790R1RPLANE,P 1095900 62900 1200400
161 517930H2HUR ASS 480300 7560 15000
1/15179020aHFEAD RO 2777806 161700 122000
17

pAD RATIO

(ety) (%)

1€8
0

48
18
5
142
1
127
152
112
113
0
5387
148
104
20
42
55
149
172
22
1466
282
361
175
245
256
100
507
634
121
o8
1748
440
270
110

RAC

P



¥ SN ROUM

1515176924 0HFAN,LRN
1,151 815454PLADE, P
1A 151R15273IHEAN,RN
1R 151 BISLASRLANE, R
16151 83NRILTPANSMT
1152330241 TRANSMT
1A1524RARTIPATN PN
161 8R012240NREARANYX
116317058465 AR RO
1215349924 3IGFARRBNY
1154 (072R23TRANSMT
11561226 L{ TPANSMT
1615L 2078 45SWASHPL
11654322492GEARANY
1A 1 5% 43822 7GEAR RO
1A 155%70826HFEAN AS
115474 3325HUR AND
10154 R82A24IGEARRANYX
1R15490FR877GFA® AN
1615563A712RLANE, R
16155 70Q770HUR ASS
16155933310PLANE,R
1A156 097R01PLANE, A
16158 11RARKEAN ,RN
1A156272R018GEARRNYX
1615627391 LYRANSMT
1h15663L2IRRLANE A
1615658052 IGEAPRNX
161587.4773CEAPBNYX
16156 72LAR2RTATL RO
1615873772QSERVO )
1R166762266STAR AS
16157 3025R0SHAFT A
161575R014NPLADE,R
1h157RLERG 1 TRANSMT
1615766590 8RL ANE A

RAC

Table 1 (Conttd)

PRTCE
($-.00)

2A1R700
1250000
12ec0c0
1143403
1162000
111109
100006000
124500
9c000
2100313
3572900
1465300
1020100
122800
12300000
1063400
115600
16500000
157500
166500
423300
352400
30100
1394300
492400
342900
294700
13220¢€0
115300
Q70900
1045000
174300
58000
310000
R41600
196900

WETGHT
(1bs-.00)

161709
q38¢0
518C0
6ca¢o
eg4co

3560
760340
590
16C0
LEELD
15€0¢00
60450
31960
4700

418200

30160

5220
457700
7560
10500
26600
35600
1400
1223C0
esLg
135C0
32400
122300
€010
L4uuto
52100
€370
7010
50800
32500
34Qc0

GURE
(£t3-.000)

122000
150000
16100
983G
RR120
1200
677000
4200
0463
42400
142003
h2100
12300
2940
35€600
22200
2600
352000
€000
15000
12589
41800
1500
78800
e700
4000
49100
10€000
4500
18200
46100

2000
7600

71500
28300
3¢800

AAD
(Qty)

100
28
5
f26
212%
GRA
10
11
14
16
?Q?
30
5
203
19
4
R38
8
300
]
102
18
130
85
54
20
8¢
37
4?7
0

]
37
297
540
102
173

RATIO
(%)

2%
25
25
3c
25
54
25
Le
65
22
2%
19
25
25
22
25
2%
13
25
57
Lo
26

T et

R L




Table 1 (Cont'd)

FSN NNUN PRICE WEIGHT cu;e AAD RATIO
($~ .00) (1bs= .00) (££2-.000)  (Qty) (%)

1R15TFARRERONUTLL A 50200 1770 1000 1 65
161677116 JUSHASHPL 337800 4au0o 45300 484 43
1615771 R2A5TPANSM] 590900 2€500 24400 i 64
1616781661 3TRANSMT 922060 16900 11400 Lok 29
1615792A3900UTLL A 151100 7290 2600 5 25
16157LL728CEAR RO 3800000 271800 262000 0 25
1R{STORO7ARORLANE R 574000 77900 142000 0 25
1,1 5R06L3L7RLADF R 324500 24200 41800 18 25
17158 1ARASLTSHAFT A 33700 7560 11500 58 65
161 SRZORRLSTUTLL A 659300 3950 2400 11¢ 18
161 5B I316KRHUR,PNT 360900 50800 25700 2223 46
1A15839CARAC TRANSMT 2038R00 65360 5€000 40 32
161 SRTARARACUTILL A 50800 L80 1000 360 12
171658626277 FLANE, R 783000 80200 110000 23 32
1R 15R562420GEAR RN 334500 28500 20400 ) 25
1A15R717200HFAD,4RO 2LL7100 1€617¢y 118000 136 1¢
161 5R 71720 IHREANHRN 2443000 161701 119009 117 14
1R16R721212SHAFT A 50600 R81) 2200 121 6%
1A1GR721243SHAFT A 79500 5520 2900 5ée 2Q
1A15R727L2NSWASHPL 462100 432:9 4300 50 Le
161 5R 727421 SHASHOL L47330 L7500 4e309 €5 47
161 SR7I7L2LUSHASHOL 5141C0 120209 18289 28 uwe
14158 727L 26 SWASHPL 4300 22el) 1R200 iR 50
161 BR7ALTLRENTNP A 4300300 2770 142909 0 61
1A15BRAI77ANBUR, MAT 2RL2GQ 5cR( 0 2€76) 352 54
151 6RCRLAGKREAC RN 57360 1000 0512 160 S0
11590 7LRT7OPLADNE,R 336600 37009 53300 75 28
11 591R2ATACFAR AN 114400 2180 2200 2158 27
161 594R2R77CEAP BN 152800 3210 2800 32¢0 2%
161 S@GROA71BDAPTEF 20200 a0 0626 4 65
161 59502020 TRANSMY 302200 13200 4089 254 65
1A15974772A0UTLL A ALBO00 2010 €200 18 65
16169750IGSSEBVO U 167200 11640 13700 43 65
1A1597/2113GEAR RO 15¢69C0 3310 ¢aeo 29 29
161698351 2GEAP AT 140500 €170 3300 143 50

16159R8RFLRANFARP 80 1032700 22800 20100 S 19




Table 1 (Cont'd)

-

FaN NOUM ORICE WETGHT  GURF AAD RATTIO

($-.00) (1bs=.00) (ft3-,ooo) (Qty) | (%)

1615QR754G20UTLL A 128400 5520 2600 241 19

1651 59002002FAN ASS 50360 7010 7200 18« 40

1RP OREOPLYRSHACK S 146700 3259 1300 16 58
1A 2 09 SROGARRAYLTNDF 2968( 0 5000 . 2200 4 2%
15200724 27LSHAGK S 463300 12300 €500 ' y 2% o
1F506110022SFPVOCY 165200 4060 ' 1809 540 65
16590 1R 2RREPYMD 4 AX 4166300 2850 1100 . 443 38
165002100 RENNTARDY Q0300 73110 ' 0626 326 37
16500 LTRTLMNTOR,H 135900 20G0 1300 100 22

; 1650117 29R6SEPYNCY 218900 10760 11800 19 19
1REN1 2R7L2OPUMP 44X 1268¢0 1330 0706 38 51
16504 336262SFRVONY 201000 10740 11800 30 47
16501 TTEIRESEBYOCY 291000 107¢0 . 11800 4o 47

» 165 0132RPRASFOVNCY 231600 10200 11200 70 2%
16501 3RR27LSERVACY 24,1900 8410 2309 122 25

{ 1A 501 3REAR2SFRYOCY 278100 10709 11800 78 2%
16504 341C57SERVONY 284700 10750 11800 12 25
16EQ1E227RLSEOYNNY 596000 15060 1€000 5 25
16,501 RREG2GTEPYNCY 24,2100 10730 11800 , 138 17
16501 79L26LSFRVOCY 24,3800 10750 11999 70 2%
1AG N1 R 764 Y PAMDENE 152800 2600 4100 416 22

) 1650221 0L A2NAMPENE 152800 5520 4039 628 49
167 0L U2R211SFRYNGY 24,0100 10790 11800 . 73 25
15044 2R21 7SERYARY 279400 1150 11800 74 ue
1RG04 L2621 0SFRYANY 2715C0 13509 11800 85 40
166 0BEN7RL1GSFRYOACY A15700 £019 b100 ¢ 25
1R 0% (1 FEAOSERYAY A 18800 1070 06 2A ¢ 65
1R 0k 2720 IKSFOYNNY 272200 €259 400 . 0 25
1AE 06271 OLSEPYARY 146600 {350, 26C) 0 41
1A5 IR EL14LE7SFOYNRY 554800 20290 2203 24 28
16506 72LA20SERYORY 35300 LY 1a9¢3 146 65
165967 2C2ROSFOYNNY 272200 5626 2500 g 25
16E97CRINLESFRYNCY 176400 £q10 . 41£0 ! 1 2%
16507ER10LEMATAR, H 38800 1¢C9 4109 A 24
1RENALALARANATAP, H 51030 1€¢ 0 Guf3 AR 31

1AA DD 1IN 7LLAVALYF, T 160CCH 420 6347 1 25




Table 1 (Cont'd)

F SN NNUN ORTNE WEIGHT CURE pAD RATION
($-.00) (1bs-.00) (£t°-.000)  (Qty) (%)

16/ 01110024LTYRRINE 320a(Q 4200 4100 1 25

1550111 PQ2RRFFRIGF 10200C0 esu €400 1 25
{RAE17A12L3CANTRNL 214360 4020 12200 576 25

1A 017041200 TURRINF 112299 190Q 1R800 108 25

‘ 1A 0SA7PA24PFRULAT 23400 s70 ugs 526 6%
166 0RAREGLTVALYE,P 125000 4e o 5406 1 2%

16RQ0 10527 7FARLE A 424300 2z4C0 #0070 4e 49

, 16R(16Q0752MARLF A L34300 22600 10400 a 25
18R 06722QARIRTNNH,y A 431600 11000 P304 12 2%
1ARQRGAFRO7RELF ASF 38400 E60 c4Q5 106 48
'4BROREALRLITRNGUE 185090 1659 1803 30 65
16R0R71P72RRUTLL A 137AC0 200 14C0 €1 22

, i 1A QAR TALONTNOH, A 926100 17200 11400 g 25
204 01 COLR77ENGTINF, 561100 119R00 70800 LE 47

2R 01 0OLG7RFNGTNE , 627500 113RC0 78800 114 49

281 0125L1T2CYLTNNE 130300 7450 LRG0 115 27

28101 7QRARGTYLTNDF 139400 7010 7R00 152 26

281 0TLARKANCYLINDF LL400 7560 400 4 62

. PR1QILRRRO{CYLINNF 42260 7050 4100 14 53

2R{ QR DLASOFNGTNE, 3978300 4140C0 20009 2 23

2R QRCOLABIFNGTNE, 1305(0 10€5C0 75000 4 25
oR{0R2UNARLAFNGTINE , 1724000 135200 78800 13 59

2R 4 QR2LA7OGCYLINDF 22100 27¢ 0 1399 1540 55

2R1{ 0K 71 LLACENGTINE, Q7850C CELTS 75000 2 25

R4 06 TL1LLATENGTNE, 1107400 1026C0 7RACC 1 43

289 0K 71LLALENGINE, 1385300 110RC 9 7RAR00 0 43

204 0K 7RNIA2ENARTNE, 20C030¢C 20720 10€000 T 58

' 2R{ QRS7272FNGTINE, 40300 96E5 0 75000 €S 2%
281 YRATEGEARENGTNE, SAR3AG0 1004.0 74500 22 65

281 0910LGILFNGTINF, 291400 RG3090 75000 €4 25

204 09101 RRENSTNF, 5505(0R 101400 74500 0 65

281 QQLARPARENGINE o 5984 (0 OEECO 7€000 184 65

. 281005 T0LORFNGINE, 3A1C03G0 17164L0 148000 3¢ 25
2R40GELARRPYLINNE 22000 21730 1760 276 b
2ATGQ 15 RATICPTVE A 495200 1370 0926 1 2%

P2RIGIGRAZRGENGTNE, RE6Q00 22160 14700 12 25




F <N NAUN

2835457 7227RFOUCTT
2B25R0ARILAFNGINE,
284002074 RACARPTER
2840054 IRCRTURRTINE
2RLANSFAARA22GE AP AN
2R400720ROCTCASE AS
2R4ON 7500 RAHNUSING
284 0D TREQSENNTTZLE,
240D RS IARGNNT7ZLE ,
28401 0220RRFNGINE ,
2R4 01 C229RRFNGINE,
2R4 N1 18F707PARTS K
28403 PRCAARPFNGINE,
28L 01 3L00LIGNNT7LE
2RL N1 3LLACIENGINE,
PRLBAGOTZLILRLANE, T
PALOLISICL29TURRINE
PRLDL7ARRIBRNNUACT LEX
284 01763449 TURRINFE
PRLCI7AR7SITURRINE
28401 7RO12RFNAGINF,
2AL 0L 7TROLR2FNGTINE,
2RL Q1 7966 FFENGINE,
2RL020L2LYL77TNMORES
284 02512550GFAR AS
284 0L 2RAIRPFNGINE,
AL QLLLIARIGFARPOY
2L 0L LLTASUCEARBNY
284 0SR729IACEARROX
L2R4L QB I0702RRFAR 8N
2R4OBSL7R7QCARRIFP
28L 0BG 77QQRGFAR AS
284LG6T0OARTURRINE
2L 0T 27LARIGEAPRNAY
2R4 07 XAUAL2TURRINE
2RL076RALOLENGTNE,

Table 1 (Cont'd)

PRTCE
($-.00)

102800
ap700¢
216900
250500
A9L 00
212400
57100
236R00
84100
4675000
6316600
1641700
20552500
228760
AR51000
256020
1489700
421200
1262500
220400
6262000
7500700
1767500
382700
1321700
11788000
712600
705600
193400
217500
151300
290200
202200
199500
262200
5800000

WETIGHTY
(1bs=~.00)

3c19
3%€00
2630
1990
4ep
4560
16000
42390
2600
1235¢9
1223¢0
2160
122300
3100
1223¢)
1175
10400
5660
1R€C0
1200
122300
13800
518123
3400
21830
11€500
13100
13100
2700
4400
420
2650
2500
2700
220
1130C0

cuge
(££°-.000)

2400
7100
6706
e706
€174
ca00
567000
2900
1100
75000
75000
1000
75000
27roo
75000
1769
13700
Laun
13709
goaz?
75000
74500
43409
1200
5000
74000
¢700
¢709
23co0
1500
n2e9
1102
0845
2300
2400
74500

(Qty)

-y
RATIO
(%)
e 25
326 49
1 25
7?7 65
! 6%
] 2%
13 65
58 37
. €5 22
126 25
734 22
54 4
i 2%
124 43
3133 1%
g 25
0 17
4 25
20 22
€0 i8
78 16
g 14
626 42
164 2%
10 25
4 25
4 25
1 2%
24 32
7 SC
0 25
17 20
i 65
32 29
0 25
7 3¢

TN o it st

-«
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28L 07821772 TURRINE
PR4QRNQ74201LTAD AR
2RLOR(GO74200CAR AS
P2RLIARI2PTTIINNTTLE,
2RLARGRAL QHEMGTNE,
2RUNRGPHARGENNT?LE,
2RLOARTITRIANNTZLE,
PRLARTEOCORINMHAMAEP
280L0R7RA71ITHAFT A
28LNRARFOLATANOTIESR
20LNAJLILARTIEMGTNE,
2R N022R2R2TURPATNE
2RLGAPIAL 2TFNGTNF,
PRLAQAPLAARLT7 TURATNF
PRLONPZERRYITYORTNF
284 0Q27ISRRENIS TNG
P2RLCATIPCLACENGTINE,
28L QALY RIADPTFFUSE
PRLCNLIZTIELTNER A
PRLANLIPIRI TURRTINE
P2RLOAAGRFRROLTMER A
2L GRS RR7EFNARTNE
P2ALQRR?70RLUNUNT AS
PRLONAOCIPLUVANTFROL
20LQA7IV27ANNT7LE,
2a41 1 70FQRAFUEL N
201 022020 7RCOANTROL
204150206544 FUFL N
294505LRRRIFUEL N
P04 51 EROQLINUMP,,FU
291651 €7230RFUSL NN
7915157221 FUEL "0
2041640 A72LPFGILAT
20465621 TRLRFYFL CN
29{S5LR2I22AFUFL CN
P04 RTFRIPQO2FUEL €N

Table 1 (Cont'd)

pPaInE

($-.00)

q94R Q0
R262G0
720000
157190
372324C0
7200
266540
50069
1814C0
462500
20417200
181600
15337(9
2R4700
292901
214100
RARGHG O
169900
QR3O0
200700
115960
7172400
489500
140900
162200
aa?n(g
11A7C0
620760
GRIANQ
6730
1639¢0
140000
S4LR8900
115¢€¢600
11213400
Q73300

WFTIGHT

" (1bs-.00)

1RE€20
131850
16300
1500
41403
1175
1540
125
17¢9
7429
221400
1619
51RJ1]
2220
1uCD
Lazn
11€5C0
1259
einn
zenn
1719
118200
12200
1€00
1079
1800
1460
%070
6620
fL0
RF O
RGO
lasg
coCo
€7¢0
7010

fusF
(£t3-.000)

16500
€600
€700
1200

52300
6706
1200
ngznh
1109
1909

265009
2090

L2400
97¢C4
guer3
2790

740C0
24C19
2300
1800
1610

74000

32290
1500
1800
1963
n8us
2609
2800
0405

32209

32200
1600
5200
4209
4600

AAD
(Qty)

10
€0

€0

15€
12
18

L&

31
42
uR?
74
22

454
188
6R
119
7¢
132

13¢
238
47
20
11
by
154

155
12
54
17
26

RATICO
(%)

28
i¢
25
24
27
36
35
31
2%
by
33




F o NOUN

2915781721 7FUEL €N
291 5T R17925FUEL €O
o0457817926FUFL €0
2915781 792RFUEL €N
201 507 T0G&ENYFONO
20150282006 FUEL N
204 593&REL7FUEL CO
201 506417 1RMANTFOL
201 GO 421 REVANTFOL
991 GQE 7084 RFUFL 0N
2015902114 SGNVERPND
a4 5a04 20 16GOVERND
sarQqRR287(TURROSY
295 QR 1667 TITURROSY
59069 54 LAR2STARTER
2905160591 4CUANRPAN
20051505@19?0! ASS
250515000 02ANTYATO
ZQQS066°TQ7GEAQPOX
L1400 LP2E7O0FAN, VAN
43204 236RA1PUMP,PD
43204 ER2OALFUMD,RO
hqzﬁ760?77FﬂILE° A
492 0QS4RRGITNRAUE

582107526 2FTANTRAL
BR1G1R12LA7SERVCOY
661682084 2SFRYNNY
662040R2510TNNTCAT

Tapble 1 {Cont'd)

PRICF

($-.00)

505000
467160
446900
570700

42700
98500
AH3000
122500
122200
647200

72100

0400

42300

52200
146900
245400
285300
127700
186100
160000
168800

15609
4125700
$969C0

56460

2000900

1522200
550000

WEIGKT
(1bs-.00)

87320
5670
€070
070
350
€820
€250
1560
15€19
7010
€co
1250
18390
1509
11C0
469
1059
1000
4o70
Q09
€29
150
100400
16000
L& o
13560
11500
€C0

CURF
(££°-.000)

4400
2600
26619
2600
115
44090
6400
1160
1100
2800
0174
1299
1309
1500
0845
CuE3
Que3
€2A9
2500
1009
n2RQ
€06

127000
f400
0221

1€860
16000
1000

AAD
(aty)

580
286
30
89
22
15
a9y
1

2
T
23
427
196
276
542
120
24
2A8
5¢

RATIO
(%)

55
57
2%
31
60
25
29
25
2%
25
62
58
L6
66
32
25
25
25
65
25
2%
65
65
25
5%
6%
2%
25
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price was used to determine the overhaul cost of an item by applying
the ratio to the unit price. The overhaul cost thus derived was then
applied to the annual demand to develop the cost of meeting such demand
from production by the depot overhaul facilities. The demand data were

combined figures for all overseas areas,

DISTANCES AND COST OF SHIPPING/ST-NM

Beccause of reduced South Vietnam requirements, AVSCOM preferred to
have the computations made for an average overseas distance which would
be more typical of the overseas distances that materiel would be shipped.
It was decided that the distances used in Refs 1 and 2 for other Pacific
areas (excluding South Vietnam) would provide the best basis for this
average overseas distance,
Distances, AVSCOM Depots to Korea

There was a slight modification made in the percent shipped from
each depot in computing the average weighted distances from the AVSCOM
depots to the surface and aserial ports of embarkation to those contained
in Refs 1 and 2, The distances used are reflected in the following

tabulation.
CONUS DISTANCES
Depot Pe?cent MM to NM to NM APROE to
shipped Oskland AFOE Travis AFB
Atlanta 4,00 2182 734 1161
New Cumberland 23,98 2k2s 104 2133
Red River 33.10 1646 259 1161
Sharpe 22.17 63 56 0
ARAIDMAC 16.75 1640 125 1250
Average weighted distance 1502.30 173.39 1151.60
OVERSEAS DISTANCES (M)
Surface
Oakland - Inchon 5552
Inchon = Depot i
Air
Travis AFB - Kimpo 5146
Kimpo - bepot 23

Itie avove distances were used in both outbound and retirograde calculations,
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Shipping Costs/ST-NM

The costs of shipping materiel for each segment of the movement
links used in this study effort were the same as used in Ref 1 except
for the MAC AIRs., These costs in ST-NMs are reflected in the following
tabulation.

SURFACE MOVEMENT

Segment Cost/ST=-M
Depot to FOE $0.0810
POE to FOD $0.0150
POD to Depot $0.0598

ATR MOVEMENT

Depot to APOE $0.1110
AFOE to APOD
MAC Channel $0.12146
MAC SAAM(C-1k41) $0.12337
MAC SAAM(C=5A) $0.07211
APOD to Depot $0.0598

The above costs were used in both cutbound and retrograde calculations.,
There is one possible variation from the MAC ALRs on the return leg.
That is the use of “opportune airlift" on a space available basis
identified by MAC as the TP~9 ALR which is calculated at 12% of the

MAC channel ALR. In this case it would be $0.0146/ST-NM, which is

less than the surface rate of $0,0150/ST-NM used. VWhile TP-9 shipments
may not be the most prudent method of shipping high value aircraft
components back to CONUS, it could be pursued for less expensive
reparable items that do not qualify for airlift at the MAC channel

ALR, since the unused MAC retrograde airlift capacity in past years

has averaged 39%.

TIME AND PORT HANDLING COST DIFFERENTTALS
Time Differcntials
The time differentials provided by AVSCCM reflect the basic

differential between use of the faster air transport mode versus the
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surface transport mode, and the resulting days of inventory required in
the pipeline and on-hand in overseas stocks. The time factors provided
are identical with those being used currently in the RFAL program by
AMC and documented in Ref 1, with the exception of the retrograde part
of the formula. The values used in the outbound computations include
an on~shelf inventory reduction in overseas stocks of 18 days and an
order-ship time (OST) differential of 66 days. The retrograde time
differential used includes movement of the cargo from the point of
origin to the appropriate port (PCE/APOE), POE and APOE holding times,
time intransit from the POE/APOE to the POD/AFOD, unload time at the
POE/APOE, port holding times at the POE/AFOE, and delivery times from
the POE/APOE to the destination. This differential was specified as
equaling a total of 84 days between the two shipping modes. The
computation time period requested for both outbound and retrograde
movements was two years, in order to relate the computations to the
budget cycle.

Port Handling Costs

Port handling costs used are identical to those used in the REAL
program and in Ref 1. These costs only apply to surface movements,
both outbound and retrograde, and are as follows:

CONUS Port Handling Costs $25.10/ST
Overseas Port Handling Costs ¢ 8,13/ST

TARE WEIGHT AND PACKAGING COST DIFFERENTTALS
Tare weight and packaging cost differentials specified are
identical to those used in Ref 1.

SUMMARY

The input values provided by AVSCOM for use in this problem are
essentially the same as those used in the REAL program by AMC, with
minor exceptions, Obviously, the output of the calculations is heavily
influenced by the input values. As suggested in Ref 1, the input values
should veceive constaat scrutiny to ensure the validity of the values

being used,
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Chapter L

ANALYSIS OF COMPUTATIONS

INTRODUCTION

This chapter presents an analysis and review of the results of
the FSN cost computations, the BEP comrutations and the COP computations
using the formulas described in Chap. 2 and the input values described
in Chap. 3. FSN cost computations were made for 257 of the 280 items
studied, as 23 of the items had forecast of demands equalling zero.
BEP and COP calculations were made for all of the 280 items.

FSN COST COMPUTATIONS
Individual Ttem Computation

As stated in Chap. 2, FSN cost calculations were made using three
different MAC ALRs; the MAC channel rate, the MAC SAAM C-14l rate, and
the MAC SAAM C-5A rate, An example of the output for one item is
reflected in the following tabulation:

MAC
Item: Turbine Channel C-141 SAAM C=-5A SAAM
FSN: 2840-176-3449 Pipe Inv Cost $25,554.22 $25,554.22 $25,554.22
Annual Demand: 20 Holding Cost 0.00 0.00 0.00

Price: $12,625,00 Surf.Transp.Cost 2,802.86 2,802.86 2,802.86
Veight: 186,00 1bs Diff.Pkg.Cost 1,135.3%  1,135.3%  1,135.34
Cube: 13.70 ft° Air Transp.Cost =8,006.73 =8,129.34 -4,845,37
Maint.Ratio: .22

Total Cost Avoid$2l,485.69 $21,363.08 $2k,647.05

BEP-ALR $0.u46 $0.46 $0.46
COP (years) 12,56 12,19 56.34
o8
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The individual item input values shown in the first column,
together with the general input values documented in Chap. 3, formed
the basis for this calculation, The $25,554.22 reflected for "Pipe Inv
Cost" represents the cost of filling both the outbound and retrograde
surface pipelines and overseas stock levels for this item. No holding
cost factors were used as shown by the zero dollars for this element.,
The cost of surface transportation of $2,802.06 reflects a two-year cost
both for outbound and retrograde surface shipments from points of origin
to the POE, POE to the POD, and POD to destinazion. There is a pack-
eging cost differential for this item over the two-year period of
$l,l35.3h, again for both outbound and retrograde shipments, There
are three separate costs for air transportation for the two-year period—
outbound and retrograde—of $8,006.73 for MAC channel flights at
$0.12146/5T-NM, $8,129.34 for MAC C-1L41 SAAM flights at $0.12337/ST-1M
and $4,845,37 for MAC C~5A SAAM flights at $0.07211/ST-NM. The line
"Potal Cost Avoid" reflects the net additional cost of filling a surface
pipeline, outbound and retrograde, increased overseas stock levels,
and supporting the annual demand to overseas areas over a two-year
period, based on overhauling the requisite number of unserviceable
items for this purpose rather than maintaining the existent air pipe-
line., It will be noted that the BEP~ALR for all three flight categories
is $0.46/ST-MM, considerably above the MAC ALRs for all three, The
CCPs for the three flight categories are over 12 years for the MAC
channel and C-141 SAAM flights and over 56 years for the C-5A SAAM
flights. It should be noted that the MAC channel rate of $0.121L46 is
the current average for all such flights; however, the costs associated
with the two SAAM flights are based on full utilization of those
aircraft both outbound and retrograde. If not fully utilized, the cost/
ST-NM will increase for the SAAM flights,

The above calculations did not include the 10 percent discount
factor being used by AMC in its selection of candidate items for the
REAL program, as was seen in the formulas developed for this program
in Chap. 2. A calculation was made using the discount, which only
applies *o the surface transportation cost, the packaging cost

differential, and the air transportation cost. The effect of using
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the discount technique was to increase the total cost avoidance from
$21,485.69 to $22,258.71 for MAC channel flights to $22,159.40 for
MAC C-141 SAAM flights, and to $24,819.71 for MAC C-5A SAAM flights,
The BEPs increased from $0.46/ST-MM to $0.55/ST-NM for all three MAC
flight categories, The COPs increased to 15.51, 15.05 and 69.55
years for the three flight categories respectively.

For this item it appears to be more economical to continue to
overhaul only those unserviceable items required to maintain the air
pipeline,

Summary of FSN Cost Computations

Using the MAC channel ALR of $0.12146 (See Table 2), of the 257
individual items that AVSCOM had forecasted an overseas demand, 227
items reflected a cost to the Army of $54,718,283.33 for the increased
requirements for the surface pipeline and the requisite increase in

stock level requirements overseas. The cost of air transportation for
the two-year period exceeded the cost of surface transportation plus

the packaging cost differential by $18,433,977.27, resulting in a net
increase in cost for a surface pipeline for these items of $36,284,306.06.
If the 10% discount technique had been used, the cost of expanded
requirements for the surface pipeline and overseas stock levels

increases to $55,002,358.20, and the difference in transportation

costs would be reduced to $15,191,926.45, with the net cost of changing
to a surface pipeline increasing to $39,810,431.75. The number of

items involved would increase from 227 to 236. The increase in the
pipeline/inventory requirement in shifting from the surface to the air
transport mode is due to the additional 9 items that become air

eligible using the discount technique. The decrease in the trans-
portation cost differential is due to the fact that the air costs ¢
being higher, a percentage reduction by use of the discount technique

reduces the absolute air costs by a greater value than it does the p
surface costs, As an example, the POE~POD surface transportation

costs are reduced by $0.002/ST-NM, and the AiR at the MAC channel rate ‘
is reduced by $0.024/ST~NM. It also has the effect of reducing the

distances traveled and the weight carried which favors the air mode

over surface., As stated in Ref 1, RAC does not recommend the use of

the discount technique,
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Table 2

SUMMARY OF FSN COST COMPUTATIONS

Normal Formula
Numnber of Items
Total Tonnage (2 years)
Pipeline Inventory Cost

(Air Eligible Items)

MAC TFlights
Channcl C-141 SAAM C-5A SAAM
227 225 251
11,859 11,776 16,930

$54,718,283.33 $54,578,010.64 $60,173,209.30

Transportation Cost Diff. =18,433,977.27 -18,863,522.18 =-5,267,617.91

Net Cost Avoidance

Discount Technique
(10%/year)
Nunber of Ttems
Total Tonnage (2 years)
Pipeline Inventory Cost
Transportation Cost Diff.

Net Cost Avoidance

$36,284,306.06 $35,714,488,46 $54,905,591.39

236 235 252

12,071 11,977 16,932
$55,002,358.20 $54,887,855.36 $60,175,911.47
=15,191,926.45 ~15,546,662.68 _~4,269,131.80

$39,810,431.75 $39,341,192.68 $55,906,779.67

(Surface Eligible Items)

Normal Formula
Number of Items
Total Tonnage (2 years)

Pipeline Inventory Cost

Transportation Cost Diff,

Net Cost Avoidance

Discount Technique
(107/year)

Number of Ttems
Total Tonnage (2 years)

Pipeline Inventory Cost

Transportation Costv Diff.

eer, Cost Avoidance

30 32 6

5,278 5,356 176
$5,601,726.34  $5,741,999.03  $146,800.37
-9,588,397.97 -10,004,486.85  =949,802.24
$-3,986,671.63 $-4,262,487.82  $~803,001.87

2l 22 5
5,060 5,158 174

$5,317,651.47 $5,432,154.31  $144,098.20
=7,506,197.50 -7,836,424.63 -766,978.52
$-2,188,946.03 $-2,k04,270.32 $-622,880.32
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In summary, it appears that 227 items, using the MAC channel
flights, can be shipped by the air transport mode at a savings of
approximately $36 million, while 30 items can be transferred to the
surface transport mode at a savings over air of approximately $4 million.
Under the discount technique the respective figures are 236 items for
air at a savings of approximately $40 million, with 21 appearing to be
surface eligible at a savings of approximately $2 million. Including
all 257 under the air mode would result in net savings of approximately
$32 million under the normal formula and $38 million under the discount
technique. Sending all 257 items by air has the advantage of having
oniy one transportation mode used in support of the supply system for
T~coded reparables. Similar analyses can be made for the other two
MAC flight categories.

BREAK-EVEN POINT (BEP) COMPUTATIONS

The BEP formula, described in Chap. 2, was used to make BEP-ALR
computations for all 280 items on the AVSCOM list. The results of
these computations are reflected in Fig. 1. Using the normal formula
described in Chap. 2, 89 percent of the items had a BEP of $0.12146/
ST=-NM (the current MAC channel rate) or greater, 83 percent had a BEP
of $0.14 or greater, 64 percent had a BEP o1 $0.20 or greater, 28
percent had a BEP of $0.50 or greater, and 13 percent had a BEP of
$1.00 or over. Comparable figures using the discount technique
increased these percentages to 92, 89, 72, 32, and 16, respectively.
Again one can see that reducing the differential between the air and
surface transporlation costs results in a higher degree of air
eligibility for the items studied. Under the normal formula, only
11 percent of the 280 items are surface eligible, using the current
MAC channel rate as the criterion. Using the discount technique, the
surface eligible items are reduced to 8 percent of the 280 items,
From these calculations, the 280 items on the AVSCOM list exhibited
a very high degree of air eligibility for e two-year calculation,

CROSS-OVER POINT (COP) COMPUTATIONS
The COP formula, descrited in Chap. 2, was used to compute the
COP in years for all 280 items on the AVSCOM list, The results of
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Table 3

SUMMARY OF COP COMPUTATIONS:

Normal Formula MAC ' '
Channel . C-141 SAAM " C~5A SAAM
No. No. N No.
Years . items % items % items % |
< 2 31 11 33 12 6 2
2-2.9 25 9, 25 9 3 1
3 - 3.9 30 11 31 11 3 1
L - k4,9 25 '9 25 9 3 1
5 - 5.9 9 3 8 3 1 0.4 ‘ !
2 6 160 57 158 56 264 9
Total 280 100 - 280 100 280 100
Discount Technique
< 2 22 8 23 8 5 2
2 -2.9 27 10 27 10 3 1
3-3.9 1 5 . .17 6 2 1
4 - 4,9 23 8 22 8 2 1
5 - 5.9 22 8 v 22 8 3 1 ;
= 6 At2 6L - 169 60 1265 ok
Total 280 100 280 100 280 100
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these computations are chown in Table 3. Table 3 shows that 57 percent
of the 280 items had a COP of six years or greater when using the
normal formula for the MAC channel flights, 56 percent for the C~141
SAAM flights and Ob percent for the C-5A SAAM flights., Under the
discount technique, the figures were 61%, 0% and 947, respectively.
COPs of two years or greater are reflected for 897 of the items for
MAC channel flights using the normal formula, 887% for the C-1U4) SAAM
flights, and 98% for the C-5A SAAM flights. Comparable figures using
the discount technique were 92%, 92% and 98/, respectively. Under
either method of calculation, the 280 item list reflected COPs well
in excess of the two-year criteria used by AVSCOM. This held true
despite the fact that no holding cost differentials were considered
in the formulas. The average COP under the normal formula for the
MAC channel flight is 15 years.

As mentioned previously, the basic time value used in these
computations for AVSCOM was two years. As demonstrated in the summary
statistics, a two-year criterion generates a large percentage of air
eligible items. From the COP computations it can be seen thai a
substantial part, although not a majority, of the 280 items have COPs
between 2.0 and 9.9 years (32%). AMC, in selecting Army iiems for the
REAL program, has been using a six-year COP as one of the criteria,
The six~year COP as an average for all Army items appears to be
reasonable when considering the probable age distribution of all items
in the Army supply system as a function of an average total life of
15 years prior to replacement by a new item. For AVSCOM items, the
cix years may be a little high as the product life of aircraft
components and parts tends to be less than the l5-year average for all
Army materiel., In using the computational results which have been
furnished, AVSCOM may find it appropriate to examine the COP of each
item separately in relation to its forecast life remaining in the
cupply system. For cxample, one item may be due for replacement within
12 monthe, ancther within three years, and another within eight years.
1f this knowledge is available, then selection of items to be supported
vy an air pipeline can be made directly from the COP computaticns

rather than using an average two-year criterion as reflected in the
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FSN cost calculations, Adjustments to the total cost avoidances can

be made by establishing the ratio of the remaining life of the item

to the two years used; multiplying the "Difference Xport-Pack Cost"

in the print-out by this ratioj; and subtracting the result from the
"Pipeline Inventory Cost." A sample of the print~out is contained in
Chap. . A negative result would indicate surface transportation, and
a positive result would indicate a savings by use of air transportation.
An aggregation of the positive results will give an estimate of the
total cost avoidances to be achieved by use of air, and an aggregation
of the negative results an estimate of the total cost avoidances by

use of the surface mode.

CONCLUSIONS

The results of the various computations made show rather
conclusively that it is more economical to maintain an air pipeline
for an overvhelming majority of the 280 items, rather than to overhaul
a sufficient number of unserviceable items to fill a surface pipeline
using the two-year criterion, The FSN cost calculations reflect that
including all of the items in an air pipeline, even those that were
indicated as being more economical to overhaul the requisite number of
unserviceable items to fill the surface pipeline, would still result
in a substantial net cost savings and not require separate transporta-
tion systems for items coded for CONUS depot overhaul. In addition,
the computation results point up the need to consider items, when the
annual demand is being supported by production of CONUS depot overhaul
facilities, for the REAL program even though the items may not be in a
procurement status, The distribution of items in the COP calculations
suggeststhat caution may be necessary in the use of the two-year FSN
cost computations. It may be advisable to modify these calculations
by the expected remaining life of the individual items in relation to
the individual item COP,
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Chapter 5

THE COMPUTER PROGRAM

GENERAL

The computer program used to make the cost calculations based on
the formula described in Chap. 2 is called AVSCOST. The computations
made by this program are similar to some extent to those made by the
FFSNCOST program for the REAL program as explained in detail in
reference 1. Th2 input value elements too are very similar with the
exception of the holding costs, which have been excluded.

In this program, the cost avoidance, break-even point, and cross-
over point calculations have been combined. The break-even and cross-
over points are printed out at the same time as the individual element
costs and the total cost avoidances for each item.

The output formats for AVSCOST are radically different from those
for the FSNCOST formats reflected in Ref 1, even though most of

the information is wvery much alike for both programs,

THE PROGRAM

Figure 2 is a listing of the AVSCOST program; Fig. 3 is a flowchart
of it; and Fig. 4 depicts the make-up of the program deck. AVSCOST uses
only one subroutine (PCOST) and one set of BLOCK DATA., Figure 5 is a
listing of PCOST, and Fig. 6 is a listing of BLOCK DATA, Figure 7
shows the packaging cost table output by PCOST,

INPUTS

Table 4 lists the inputs to be used with this program. The cards
listed there must be followed by a card containing a "9" in each
column. This designates the end-of-file arid switches the program to

the summary section.
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Figure 8 shows the input cards required for this program. .

No other inputs are required.

OUTPUTS
The outputs from this program consist of: (a) a printout of
the input values; (b) a printout of distances used in the computations;
(¢) a printout of the comparative costs, cost avoidance, break-even
point, and cross-over point for each item considered; and (d) summaries
of the number of items examined, the number of items eligible by air
and by surface for each rate used, the items stratified by BEP, and .
the items stratified by COP. '
Figures 9 through 12 are examples of these outputs.
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PRAGPAM AVSCOST(IAPUT,OITPUT)

COMMON /COSTS/ COST(4,y16),KGROUP(9C)
e COMMONZITITLELT ITLEC8) 4 KNICP, LINEL ,LINES,LINES,IOATE
REAL Kiy9K24K3,KlyKS
REAL N
S FORMAT(ALC)
1) FORPMAT(3IF10,2)
11 FORMAT(SF1r.4)
12 FOSMATILELIL,2)
12 FOPMAT(2F1: 44)
14 FORMATIIFLZ,5)
15 FORMAT(2F13,.2)
16 FORMAT(EIL,2)
105 FORMAT(LHL20/77217770/7))
1.1 FCRVMAT(IH 21X, iH 7X (4 H® 11X 1HS DY SHESIIEY LY,
* BCLHY) J0X,RILH®) 43X 1H®, 7X, 1H*)
— 102 FORMAT(AH 53 _X,3H® ¥,7X,1H*,9 hJ x nd x
¥OAME 2N G LH* EX 9L H¥ 42X y2HR ¥, 5Ky 2H¥¥)
113 FORMAT(AM ,2aX,1H® IX 4 H¥ 7X,1H*, 7% ,1H*, 3IX ,1H*> QX ,1H¥, 0%,
* OIH¥ ,BX,1H® 22X, 3 k¥ ¥, 3X,TH* ¥)

1,4 FOOMATIIH (2RX,1HY GX A H¥ J7X 1H¥,6 L. » * )

* 6Xg1lH® ) 2Xy1H® 42X,y 1H* 41Xy 1H¥ 42X y1H*)

16 FORMAT(1H ,27X,9(1H*) ,?7X,1H*,3¥X,1H*,42X » 3 3 [
4 2(3Xy1H*))

‘6 EARM » » » ¥ L4 ] H* ),

¥ 7Xy1H*)

1.7 FORMAT(IH 426X, 1H* » 5 [X1X1X]
¥ H{LH®) ¢IXLLHT,7X,y1H®)

11, FORMAT(1HA,12X, % INCUTS* ,22X,*F1L EMFNTS OF FORMUL A% ,1 72X, *TOLILARS®,

* 11X,*COMFUTATION RESULTS®)
111 FORMAT(IH! 43N ULHTITEM, $0Xs o880 15X, *RPATTIN USFN®, 10X, Fifl, 2,
P O21X,¥NATE® 45X, AL0)
112 FORMAT(IHO 3 Xo3HFSAGAZX,TAL 3AL 45X ,23HPTPEL INF INVENTORY COST,BX, =
* F13.2)
—1)3 FORMAT(IH ,3X,1THANNUAL OFMAND,Z7X,
¥ LAy F13.295Xy16HBREAK-EVEN POINT9X,F 10, 2,6X,‘ALR‘)
_____11A_En3ﬁAlL1H_4.X4lﬂHuLII_2Bl££41ﬂx4E11A245X421ﬂSuR£ALE_IRAASEQRIAIIQN______
¥ CNSTyuXyFL3.2)
——115 FORMATI(IH 42X, 11 HUNTT WEIGHT,L9
¥0STy6Xy)F134295X,)16HCROSS=0OVER POINT ,9X ,F10.,2,4X,*YEARS®)
——116 FORMAT(IH o3X,QHUNTT CURE 14X,F14.3,6X,18HATR TRANSEORT COST,43X,
* Fl3.2)
112 FORMAT(IH X ,13HCURF «OUT TTFM,AX,A10,8X,
¥ 2€HOIFFERENCE XPORT-PAGK COSTy5X,F13.295X420HTOTAL COST AVOIDANCE
¥ P13, 22X 0CLLARSY) o
1128 FORMAT(IH 53SX,13HCUBE=-OUT ITEV,18X,AL0)
119 FORMAT(1HL) '
122 FORMAT(1HI 42X, *DISTANCES F0M AVSCOM DEPOTS FOR PACIFIC THEATER*) .
121 EQRMAT(IHO ,22/) i
122 FORMAT(1HC, uX,*PER CENT*,12X, *NAUTICAL MILES®,11X,
¥_SNAUTICAL NTIFQ' 11X ,*NAUTICAL MILESH)
123 FORMAT(tH ,QOX,"HIPPED’,iSX,‘TO OAKLAND®*,16X,*TC AFOE®,14X,
$_YAPQE YO TRAVIS*)
126 FORMAT(LIHL 11X *ATLANTA®, 23X, % 0La(2%,19X %21 82%,21X,%724",
¥ 2 X *1161%)
125 FORMAT(LHT y11X,*NEW CUMBERLAND®,16X %23, 98%, 19X, ¥2425%,21X,*104*%,
¥ 21Xy 82133%)

Fig. 2—Listings of AVSCOST Program
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12€ FORMAT(LHI411X,*RED RIVER®y21X4*33,10% 319X, ¥164LE*,21X,y *¥259%,
¥ 20X, 5%1161%)

127 FORMAT (1HC 211Xy * SHARPE® 424X 4#22,17% 421Xy *63% 422X, ¥56%,23K,y*)¥)
_____12£_EQR3A1LLHL411X4£ARAEMAC_+23X+~16‘15_4131+_1ﬁh££+2114~L25_

¥ 20Xy%125C%,7/7)
129 FORMAT(1HN (11X, *AVERAGE*)

12 FORMAT(1H ,11X%,*WEIGHTEC*)

2 ¥ » » » L »
¥ *1151.6L%y7717)

122 EORMAT(IHD 20X ¥NAUTTCAL MILES*)

133 FORMAT(LHJ 918X, *0AKLAND TO INCHON¥*,3X,*5552%)
124 FORMAT(IHA 18X, * THCHON JO DEPOT*,44X,24%)

13 FORMAT(1HY, 1RX,‘TRAVIS T0 KIMPO',iiX,‘SibG‘)
X,823%)

137 FORMAT(1H,1X,*MAC CHANNEL‘,5X,'12o1h6 ALR*)
— 138 FORMAT(IHO 41X ,*MAC SAAM C-141%,3X,%12,337 Al RE)

139 FORMAT(1HL 91X, *MAC SAAM C-5A%,5X,%7,211 ALR*)

14" FORPMATATYu 013000 2F 10 42 4F 10,3, T104FB.2)
148 FORMAT(LHT)
14¢ FORMAT(IHI,9(s/) )

15. FORMAT(1H1,*RECORDS READ*,15X, I1%)
166 FORMAT(1H L*RECOONS WITH _NO NFMANGS®,110)

16, FORMAT(LHA ,*THIS ITEM HAD NN DEMANNS®)
—— 161 FORMAT(IHL,1UX,*BREAK=CYFN POTINT®,F13,2)

162 FCRMAT(1HL 913Xy3(* CROSS=-OVER POINT*,F13.2,1CX))

¥0STH6XyF12429EXy 16HCRCSS-OVER FOINT 99X ALl s Xy *YEARSY)

185 FOSMATCIHL 423 X, X SUMMART FS 8/ 2LL)
181 FORMAT(L1HL 928X, *NUMBER OF ITEMS AIR ELIGIALF®512X,I4M
——182 FORMATLAH]Y 22X, 2TOTAL METGHT. NE AR ELIGIBLE YTEMSE 12X ,F10,2)

193 FORMAT(1HLU yL4Xy*TOTAL COST AVOIDANCE OF AIR FLIGIBLE ITEMS®,
3 _OX,F18,2/)

184 FORMAT(1HC 24X, *NUMRER OF ITEMS SURFACE ELIGIBLE®,12X,117)

—____435.5n&aAll1H¢+lﬂx+_101AL_HEIBHI_QEuSUREACE_ELIGJBLE_Ilﬁﬁg‘
¥ 12X,F17,.,2)
— 188 FORMAT(1HU 412X, *TOTAL COST AVOIOANCE OF SURFACE ELIGISLE IYEMSS,

¥ BXyFl6427)
187 FOIMAT(IHO 7%, *MAC CHANNFI COPS*)

198 FORMAT(IH,,7X,*MAC SAAM C~141 COPS*)
189 FOSMATLIHG,2X,*MAC SAAM L~BA_CORSH)

19, FORMAT(LHG,312X,*COPS LFSS THAN 1 YEAR®,17X,I10)
191 FORMAT(IH ,13X,2C0PS 1 YEAR ANO.LESS. THAM .2 YEARS®,6%,T10)

192 FORMATI(1H ,i)X,‘COPS 2 YFARS AND LESS THAN 2 YFARS*,QX I
4 YFARS® ,4X,T1C)

194 FORMAT(1H ,1:X,*COFS 4 YEARS AND LESS THAN 5 YEARS®,4X,IiD)
_“___195_FﬂR3A1LLH_+L¢X¢_COES_5_1£ARS_ALD_LESS_IHAN_ﬁ_!EARS_+hXATlﬁ)

196 FORMAT(LH ,17%,*COFS € YEARS AND MCRE*,17X,I10)
— 197 FORMAT{IHC ,5X,2C0P SUMMARYS)

2L FORMAT(1H1,12X%,% INPUT VALUES USEC IN COMPUTATIONE®//)
202 FORMAT(4M, 80X A1L)

215 FORMAT(L1HC y6X,*SURFACE® yLUX y*MILEAGE® 37Xy *COST®* 15X, *AIR* 415X,
¥ SNTLEAGE® (727X ,*COSTH)

21, FORMAT(1H.,AX,*0EPOT TO POE*yUXy2F12.4,12X,*CEPCT TC AP*

¥ 7¥,2F12,4)
215 FORMAT({1H 48X,*PCF TO PCD*¥,6Xy2F12,4412Xy*AP TO AFCE¥,
5 AX,F12,4)

22 FORMAT(LH 48X,*P0OD TO OEPOT*,4Xy2F12.4,12X,*APOE TO APOC*,
* AY,F12,4,2X)

Fig. 2—(Continued)
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225 FOQWAT(iH ,EFX ‘APCD T0 DEPOT*,5¥,2F12, bl/)

x Fii )
275 FOOﬂAT(lHE BX, 'OVERSEA PORT HANDLING COST',“X,FiroZ)
A0 ‘I‘:Hﬂlax"sa |EB|2,2X,'32‘|55|2 3%k s »

245 FORMAT(L1HuEX*¥ON SHELF INVENTORY REDUCTICN®,F15,2)
268 EORMAT(IHS JBXoSEIRST FACTOR*,F8,2,6X,2SECCND _FACTOR®,F.8,2)

26" FORMAT(LHL9AX9*SURFACE SHIP TIMF*,F9,2,16Xy*AIR SHIF TIME®*,F9,2)
263 ENRMATIIHE 6X,*RETEAGRANE SURFACE SHIP TIMES FQ,2,6X,

¥ *PETPOGRADE AIR SHIP TIME®,FG,2)
266 FORMAT(IHC 46X NUMEER _OF YEARS®,T17)

273 FORMAT(iHC,EX,’Kl VALUE USED*, F17,3)
_____25—_Eﬂ33AlLlﬂlyLL+_—RECDRDS_HIIH.BE_S.L£SS.IHAN 23.10%,710)

281 FORMAT(1H: ,*RECORDS WITH BEPS LESS THAN $£0.13%, 110)

282 EQRMAI(ju[. RECORDS WITH BFPS | ESS THAN €1.,14%,7135)
282 FOPMAT(LHCy*RECORDS WITH BFPS LFSS THAN 20,2C*,119)
284 FORMAT(IHO \$EECORDS HWITH BEPRS L ESS THAN €4,0G%,110)

285 FCRMAT(L1H(y*RECORDS WITH EEPS MORE THAN $1.07%,110)
G12 FCOMAT(IHD 42X 4 3HFSN, 17X oT1%4A)

OIMENSION COF(3)}
NIMENSTON U3, BNOLRY,CTACRY) ZCXE2) ,DINVCI)LCTOT(Z)

DIMENSION CAR(3)
—DIMENSTON AVCIN ¢3),SAVOIDC3) ,TAHGT (3) ,TSHGT L)

INTEGER C1(3),C2(3)14C3(3),CL(3)4C5(3),CH(2),C7(3)

INTEGER ACT(2), SCI(2)
DIMENSTON KSHW(Z)
NRCT = §

..M IF(NRCT.GE,1) 0 TO 235?
I1CT =

I1 =4
12 =0

13
14

15
16

of & i tF {1«

=~ D 7>

- . ————

KCT = )
IESG = .0 —_—

LCT = )
Coecut

001 I =4,
SAVOID(Y) =

TSWGT(TI)
SCILI) =

AVOID(I)
TARGY(T)

O Hio N
.
.
L4

ACT(I) =
011y

ca(n
G341

Cu(T)
Ce(l)

Ch(I)
C241)

CUB L3 (3 T 2 {1 I 0 T

b s b e pap

1 CCNTINUE
NC 8G9 1 = 1,2

PRINT 16¢0
PRINY 1€04

PRINT 102
PRINT 423

Fig. 2—(Continued)
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PRINT 1if4
PRIMT 178

PRINT 1GE
PRINT {r?

999

CONTINUE
READ S, IDATE

REAGC 13y SM1,SM2,SM3
READ 11, €S1,0S2,083,0S4,0S5

READ 12, AMi,AM2,AM3,AMbL
READ 13, CA1,CAZ

READ 12, E1,82,83,484
READ 15, IS,TA

READ 15, TSRET, TARET
READ 1A, OSIR

READ 15, Ki,N
READ 154 E1,E2

RFAD 14, CAZ(1),CA2(2),CA2(3)
T2 tTS=TAYL25,2

RETRO = (TSREYT < TARET)/365.2
CALL ECOST

PRINT 2L
PRINT. 202, IDATE

PRINT 20F
PRY <

PRINT 21&, SM2,CS2,AM2
PRINY 22, SMI,CSI,AMI

PRINT 225, AM4,CAZ
PRINT 22, CS4

FRINT 235, CSS
DITUT _2ul, B1,A2,07,84

FRINT 245, CSIR
PRINT 266, F1,F2

PRINT 266,y TS,TA
PRINT. 261, ISREIL,TARET

M = N
PRINT 26E, M

PRINT 27(, K1
PRINT 119

PRINT 12¢
PRINY. 121

PRINT 12?
ERPINT 1223

PRINT 124
POINY 126

PRINT 12¢
PRINI 127

PRINT 128
PRINT 129

PRINT 127
PRAINT 124

PRINT 132
PRINT 132

PRINT 1234
PRINT 128

PRINT 126
1YsS = 10H YES

INO = 1[H NO
IESG = A

Fig. 2—(Continued)
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LCT = 7
: SRATIO

UPR = TPR * RATIO
00 1555-J = 1,3

1708

KSW(JY) = ¢
CONTINUE

IF{IFSN,EC,9999C99999) GO TO 2iif
ICY = ICYI + 4 .

IF(IDEMJNELT) GO YO 1040
I0CT = 1°¢C

INEM =
IFSG.= IESNZ4C3GUEI00

PRICF = UPR * IDEM™
_WGT = UNT % IDEN

EFRICE = PRICE
EUGY = WGTZ2000 .0

IFSG = IFS6 - 9
INDEX = KGROUE(IFSGY

K2 = COST(1,4INDEX)
K3 = COST(2,INNEX)

GCIST = (COST(3ILINDEX) = COST(&L,INCEX)) * 20,0

ANGT. = EHWGT
SHGT = EWGT
CUWY = uCYy * 42,9

KS = K3 * UWT
JELCUNT L LE L KG) GO T0 1520

CUHT = CUWT/2:GCl0
AWGY. = CUWT @& IDEM % F2

ICUBE = IYES
GC 10 10232

AWGT = AWGT * F2 * K3
ICURE = INO

SHGT = SHWGT * F2 * K2
DCOST CCOSY * FHGT * B2 *# N * F2

DCOST = CCOST * 2,9
R.= (T ¢ (0SR/268,2))

CINV = (EPRICE * R) + (EPRICE * RETRO)
CEIAV = [

V = (CS1%S41) + (CS2 * SM2) + (CS3 * SM3) ¢ CS&4 + CSS
CIS = (y ¥ SHGT) * B2 ¥ N

CTS = CTS * 2,0
DO . 105) = 1,3

UGJL) = (CAL¥AML) ¢(CA2(JL) SAM2) #(CA2(JUL) *AMZ) ¢ (CAT¥AMY)
CYALAMY = (UEN) % AWGTY ® By ¥ N

CTA(JLY = CTA(UL) * 2,C
cx{aL) = CIS & DCCST - CTACAL)

CTOT(JLY = CINV + GHINV ¢ CX(JL)
DINVAJILY = CYCJL) ¢ CHINY

IF(DINVCOJL) GE.Gal) GO TO t04C
COPLNY = (CINVZDINVEILY) % N

COP(JL) = COF(JL) * COoPOUT
GO_JO 1L 60

1t462

COP(JUL) = L1IHINFINITY
cLear) 1) =1

= C
C7(JL) = C7¢JL) + 1
KSHEILY = 4

1357

CONTINUE
AA = N * Ry % AWGT

Fig. 2—~(Continued)
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8By = AA * ANM1 * CA%
paq z Op4 % 2.1

BE2 = AR ¥ AML * CA3
BR2 = AR % 2,0

CC = CINV & CHINV ¢ CTS ¢ NCOST
DN = OC - NEY - AR?

EE = AA * (AV2 &+ AMDY

Ez = Fc » 2.8

BEP = DN/EE

TEOCT 1 T.6) GO IO 12360

PRINT {°¢

ERINT 147

LCT =0

1062 PRINY 114, MAMY SRATIC,INAYE

IF(INCTLEQ.107) GO YO 12C9
DO 1400 JM = 1,3

GO TO (1C08yy1085,1790) UM
1082 PRINY 137

GC TO 1095
1686 PRTINY 124

GO0 TO 1r9s
1£97 PRINT 134q

GC TC 1095

— 1195 PRINT 142, TFSN, JFSN,CTNV

PRINT 113, IREM,CHINV,RBEP
PRINT 144, TERLCTS

IF(KSW{JF) (NEWL) GO TO 1098
PRINT 171, UWI,DCCST COP (IM)

KSH(JM) = 1
G0 T0 19069

1298 PRINT 11%, UWT,CCCST,COP(JUM)
1709 PBRINT 116, UCULCTAGIM)

POINT 117, ICUBE,CX(JMY,CTOT(IM)

1162 _CONTINUE

LCT = LCT + 2
PRINT 18

GC T0 122
12, PRINY {160

PRINT 912, IFSN,JFSN
PRINT 161, PEP

PRINT 162, CCF

PRINT 1449
KCT = KCT + 1
I0CT = &

LCT = LCT + 2
60 I0 1£62

122 D0 1302 I = 1,3
TE(CIOT (T L GELLL0) GO YO 123¢

SAVOIB(I) = SAVOID(I) + CTOT(I)

——TSHGTLTY = YSWGT(T) ¢ SHGT

SCT(I) = SCT(I} + 1
GL I0_ 1344

1224 AVOIO(I) = AVOIC(I) + CTOT(D)
—_——  TAWGT(I) = TAWGY(I) ¢ ANWGT

ACT(I) = ACT(I) + 1

1231 _CONTIMUE
IF(BEP.LTede1ud)I1 = T1 4
TE(RFP I Tl 12 = 12 ¢ 1

Fig. 2—(Continued)
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IF(BEP.LT+d414) I3 = I3 ¢ 1
IF(PEP 1 T,.0,200 Tk = Th ¢ 1

IF(REP,LT.1.3%) IS5 = 16 + 1
IF(BER GT Lol I6 = 16 & 4

0C 140y JK = 1,3
IE(CORLUKY (1. T.1.3360 10 1340

IF(COP(JK) LT,2,4)G0 TO 1320
TELCOP (K L1 T, 3,03G0 TA 1330

TF(COP(JKY eLTot.2) GO TO 1349
LE(COF(UK) 1T 65,0060 10 135

IF(COV(UK)oLT4he0)GO YO 136"
TECCORCIKYJGEL6L0)60 YO 13720

1315 C1(JK) = CLi(JUK) + 1
GC. 10 1458

1327 C2(JK) = C2(JK) + 1
G0 T0 1400

1330 C3(JK) = C3I(JK) + 1§
GO_TO0 _140F

1347 CHLEJKY = C4(JK) + &
GO .10 1402

1350 C5(JK) = CS(JUK) + 1
GC_T0 1411

1360 CALJK) = CBUJUK) + 4
GO.Y0 146(°

1372 C7(JK) = C7(UK) + &

14 CONTINUE
GG YO 10%C

2.4 _PRINT 152, ICT
PRINT 165, KCT
PRINT 189
PRINT 137

OQTNT 184 ,ACT(4)

PRINT 182, TAWGT(4)
PRINT 183, AVOT0(4)

PRINT 184, SCT(1)
PRINT 186, ISHGT(1)

FRINT 18F, SAVOID(})
PRINT 138

PRINT 181,ACT(2)
PRINY. 3182, YANGY{2)

PRINY 183, AVOID(2)
PRINT 184, . SCT(2)

PRINT 185, YSWGT(2)
PRINY 186, SAVOIN(2)

PRINT 139
PRINT 181,ACT(3)

PRINT 182, TAWGT(2)
RRINT 182, AVCID(I)

PRINT 184, SCT(?)
POINY 188, TSHGI(M)

PRPINT 18&, SAVOID(I)
PRINT 289, T4

PRINT 281, I2
PRINY 282,13 —

PRINT 283, I&
PRINY 284, 18

PRINT 2856, I6
PRINT 321

Fig. 2—(Continued)
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PRINT 197
PRINT 187

PRINY 196,
PRINT 191,

C1(1)
£241)

PRINT 192,

c3(1)

BEINT 192, C4(1)

PRINT 194,
PRINY 195,

cs(1)
CRI4Y

PRINT 196,
PRINT 188

Cc7(1)

PRINT 1¢¢,
PRINT 191,

ci(2)
£2(23%

PRINT 192,
_PRINT 1493,

c3t2)
cu(2)

PRINT 194,
PRINT 198,

C5(2)
Ce(2)

PRINT 19¢,
CRIMT 189

C7(2)

PRINT 194,
ERINT 104,

C1(3)
£2¢(3)

PRINT 192,
PERINT §93,

c3(?)
cat)

PRINT 194,
PRINT 185,

Cs(3)
CH(3)

PRINT 196,

C7(3)

NRCT = NRCT ¢ 4

GO TO 3040
2,80 _SI0P

END

RAC

Fig. 2—(Continued)
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e S W o

ZERO ARRAYS,
Etc.

PRINT HEADER
PAGE

READ INPUT
v CARDS

PRINT TABLE OF
PACKAGING COSTS

PRINT DISTANCE
TABLE

o Wl ke

Fig. 3—Flow Chart - AVSCOST Program
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L 9 \ 1

(:::}....., READ ITEM CARD '

-

COMPUTE COST
AVOIDANCES

COMPUTE
CROSSOVER !
POINT

L/

COMPUTE
EREAKEVEN
POINT ' '

Fig. 3 (Confinueds
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PRINT
COMPUTATIONS
FOR ITEM

ADD TO
SUMMARIES

PRINT
SUMMARIES

Fig. 3 (Continued)




I 9's Card i

Item Data

BLOCK DATA

Subroutine PCOST

AVSCOST progrom

Fig. 4—Artangement of Program Deck
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SURASONTINE EL0SY

DO

THIS SUSRCUTINE IS USED TO PRINT _OUT THE REFENCE DATA

c CN THF PACKAGING COSTS.

CP,LINF1, INES,{ INFE, TOATE
CCMMON /C0OSYS/ COST(4,16) 9 KGROUP (9D}
NIMENSTON TQEF(12)

= 3CHREEERENCE FOR_PACKAGING COSTS1,

I

DATA (IREF(T),I=1,12} /
1 6uH USAMC == RAC MEETING APRIL 14, 1970
2 _3°H i

PRINTY 35,0, IDATFE
PRINT 2
PRINMT 3z,

FRINT lu2it
PRINT 3022

PRINY THE PACKAGING COSTS YABLFE,

b o

D0 4¢ = 1445
K_=_J

- Q

1ESGY KGRQUP (.1)

IFSG2 KGROUF(J+45)

J

L ]
L=J ¢+ 84
OIINT 3ul, K, 1

1E_(IFSG1,EN.C) GO TO 23

PPINT 3032, (COST(I,IFSG1),I=1,4)

2 IF (IFSG2.EG.”) GO TO 45

22 =1,4)

L2 CONTINUFE

PRINT 204

PRINT 3ybl
PRINT 3042

RETURN
c

10ul FORMAT (1H()
£Q AGING _COSYS)

Jci)  FCAIMAT (1HG912A10)
0 [ FIGHT 12X,

¥ 17HT CCST CF PACKING,9X))
—32u24 ECIMAT (1X,2 (RHSUPPI Y, AX,2IHIPACKAGING) FACTORS*,10X,

¥ 1EHPER 140 LBS ¥y, 7X))
3122 ECOMAT (4X,2 (SHGRCUP 410X ,2HSUPFACE ,ZX ,3HATIR 49X,

¥ 7HSURFACE7Xy3HAIR,9X))
3N FCRMAT (9H ,T5,E2X,158)

34,32 FCRMAT (1H+, EX, 2(10XyFB4294XyF6.42))

2032 FCIMAT (1H$,23%, 2(1 0% ,FR.2,4X,EE,2))
.49 FCRMAT (LHT y1H* 4*FACTOR IS BASED ON NET WEIGHT OF ITEM, THUS AN¢,
1 % ITFM OF GROUP 59 WETGHING 1u. PCUNDS BARE * /

2 * WOULD WEIGH 13C X 1,78 = 178 PCUNNS PACKEC FCR SURFACE OR¥,
L ¥ LS X 1,33 = 132 POQUNDS PACKED FOR AYIR.¥)

¢4l FCRMAT (1H ,IH**»,%COST OF PACKAGING IS DETERMINED EY APFLYING®,
1. * Ikf COST _QOF OACKING YO THE SHELE WEIGHY OF THE TTEM.*)

Fig. 5—Listing-5f PCOST Program
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. g

3742 FCRMAT (1M ,*EXCEPTIONSt 5821 AND 5844 ARE IN MATERIAL GROUP &4.*,
1 % SAME AS FEDFPAI SUPPLY CILASS 12,.%)

c

END

Fig. 5—(Continved)
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S

31 CCK DATA

!
!
!
H
¢ ]
o THIS BLCCK DATA SUSPROGRAM STORES THE CATA OF THE :
c TARE WEIGHT FACYORS AND THF COST OF PACKAGE. ;
c THE DATA IS _SIORED BY MAYERIAL GROUPS, i
c M
COMMCN £CCSTS/ COST(L,16), KGROUP(QL) %
¢ i
c - :
c :
C s
© ;
NATA (COST(Y),I=1,E4) / 3
c TARE HEIGHT FACTORS ¢ COST OF PACK/100LES 1
I SURFACE AIR SUREACE ATR :
c
1 1.83, 1,75, 96,90, 82,30, i
c H
2 1,58, 1,22, 32,36, 24,277,
c
3 1,78, 1,33, 38442, 2410,
c .
4 1,25, 1,71, 23,71, 19,59,
C
5 1.39, .14, 2 fu, 2,28,
c
[y 1,44, 180, 19,17, 19,02,
c
? 1. 48, 1.16, 14,26, 3,20,
c
A 1.26, 1.1E, Q B, fu53,
c
g 1.63, 1,26, 23,60, 16,43,
c
L4 1.265, 1.1€, 9.9y 04569
c
1 1,27, 1,27, 9,3, 9.3,
c
2 1,12, 1.12, 6,62, 4,53,
c
3 1,40, 1410, B, W60,
c
4 1,17, 1.03, 2.42, B0,
c L
g 1.16, 1,18, 5493, 5.93,
c
6 1.59, 1.2€, 12,86, 9,30/
c {
c
c THIS COMMCN PUT FSGS INTO MATERIAL GROUFS,
DATA (XGECUE(T) 4T=1,90)7 l
c X0 X1 X2 X3 X4 X5 X6 X? X8 X9
c -
1 6y €y Ly 15, i, i, i, 7y ty, 16,
c
2 16, fy 1€y 7y 7y 2y 14y Ly 2y 2y
c
Fig. 6—Listing of Block Data
-
b
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£NO

2y 2y 8, Gy 8,y 8y, 8 7 Ty Ty
11, Ay 7y 8y 8y 1G, 116y, 10, 1°, 8y
N, 8y &, 8y 16, 10, 10, Uy 3y 3y
6y, 11, 1%, 3y vy Sy Sy 5y 12, Sy
s 9 9 9 95 9y 9 9, 9y 12,
12, 9y 3y Sy 9y 9y 9y 1649 1€, 16,
vy 12y Je 9 9y, 13, 13y Gy Cy 16/

Fig. 6~(Continued)

¢

54




—- - W - T T ey e W T ad

ping $s07) burboxang—y 614

27 SSYI3 AldoNS WA303I4 SV 3WVS °% dNOu9 IVIAIAVA N1 3uv T265 OMNV T26S $SNOILa3IX3
“RITI"3RI 30 IRYI3IN J¥3RS 3AL O auﬂjwalﬂaqjalﬂgﬂjmqqﬂl
*yIv 203 L3INIVA SONNDc £€T = £E€°T X 30T O 3IVIBNS VOI GINOVJ SOGNNDg 621 = 62°T X CLT HOI3H GINOM
FEVE SINNUS oLV INIRUIIR 65 aN0gy 30 RITT RV SOWI ~RITI 3J0 IATISN I3N "I 035V8 SI 8UITVI+

UE*% 9T L:rAd § B5° T 65 95° g J6°% ITT LT-40 1 %5
[ 1] t5°9 29°6 91°1 92T £S
o T5°9 7975 ERMA -T-Al S r4]
03° 9° 01T 51°3 95 £5°9 29°06 91°1 s2°1 1$°)
[ Ad 39 TTTTOUT [ 51 55 3]
£9°51 09°g2 92°t £3°1 %6 £5°9 29°6 3ty AR 6"
THh 5¥ 'k A T4 - A 4 IV 113 g5~ g o656 It L T4 °AJ
25 95°*9 w66 91T s2°t VA
1 -] 4 2] ct b 4 2k 13- Ur" b ELMEA) EX-Adl 130 9%
6 99°9 W6°6 9%°7 s2°1 S
'8 ) kL' Ad41 9g2°T 13 2 4 [1) 59 2376 7Y L T-00 4 %
gg°6 g9¢°2t 92°1 65°1 8 t5°9 29°6 ERSAY s2°1 £%
L1 ) 9¥veT A 557 ri) T L 2-Ad 2 S T Ak 1 A
9% £5°9 29°6 3T°T s2°3 T
14 2 13 'k Al ¥4 b XA 4 r97 3 Sy it o zd b L} Ze b 'k]
£9°S3 t9°g2 32°?t £3°1 "9 [RE 9z2°n1 33°T $9°1 6f
[ A A 1 09°%%F¢ T Tge"y } %" 2 13- | i ICTHL EX2 1 ¥7v ) VT
22 Le*g gzt It°t FLAS L8
5T 09Ee - A4 4 EI37T T3 579 976 3T T ETARY 9%
£3°y 29°s 21°% 21°3 () £9°9 49°6 9%1°1 ETAR (34
1542 2975 LA CAM 174 59 7976 ITT TTAS w % N
£9°st g9°g2 92°1 £3°% [ 24 £€
T9°5T o9 Le TTTTIT oT3ety T 13 Dl 4 Zz T5°9 P42 ) ITT 52°7% (4
£9°ST 09°g2 92°%T £3°1 9e gL 3£ 28 X0 @53 1€
EW 5T 09*Ee ™ - T T 9Z T TIY 5Z TLTNC gE T F 4 Sl 3 5T [}
3t 09°ge 92°% £3°1 k73 tL°92 9£°2¢ 2€°1 $5°1 62
ah"5) Lk X EI-AA 1 I | %4 L P4 k4 74583 ¥S~ v "I
£9°S7 09°ge 92°%v £9°1 r-3 L2
EHTET —ugtee — 92T 13 M 174 [ A A M4 o ¥ ZT'T kI
€L L% 3g°2f LE°T 85°1 82
LA "F9°E R 2 -3 i €9 [ Salb JZ uNT T T ne
£3°" 29°s 21°T P2 4 § 43 Py 92°1t 33T en°T g2
L-Ag4 13T AR 2R S [3 2040 4 r£) UL b ELE43 Jc b B57 4 14
gz2°2 09°¢ 211 6£°1 93 12
TTTTTTTT UTTTEZ2CeTT ToUmItY T T . D 2 4 6L T~ T SE”E ggv et ErA8 637 7% (I
"3 JEZ°'o 9p°21 92°%t 65°1 61
DA A U89~ T T % % S P Ak T T3 ¥T
g£r*s £0°6 2°1 2°7 <3 LL°E ErAd 2 31°17 87°1 L1
T+'0 O A T LE] P Rg4) St 96 Y AL TE° L 9T
i3 cg*ee 56°96 52°1 £8°1 124
o J1°2 THOE T T T UEETYT T RN T T 63 TE"2Y J67 96 ST T 57
[t R ] o.. ['13 DA 6L $3 £6°9S £6°5 s1°t ST°1 £1
Tt ) - - 73] 55°67 LY 28 X4 139 1 SETT 43
95°9 66°6 3t°t 82°1 95 20°6% L2°61 LA AR LA 00 31
K 1 0] 7676 TITTE 1 T2 53 ZU 6% Y SRl 24 M AE A A T+
ylv 39v3uns -3 4 30viuns aN0BY alv 3J3v40S alv 30vaens ofigs9
TR SV CCTTE3d T «SHOLIVI (OVIVUNIVIY — A 134NS aww  SBTTUIT E3Id «SIOIIVI CIRTIIVRIVAY X¥gans
ININIVa uo 1S00 ¢ 1h913Nn 3aVL Wedd3dd SNIXJIV¥d 30 L1SO0J i 1H913m 3zvl ves033

0461 9T Iudv INIL33w JV¥ == OWVS] $S1S0D SNISYXIVd 223 3IINZv33de

S1S03 INIIJVYXIVd 2L AYn 52




T

Table U4

INPUTS TO AVSCOST PROGRAM

Input Mnemonic Format Explanation
Card 1
Date of Run
Idate Al0
Card 2
Surface Mileages
SM1 F10.2 Surface mileage from NICP to
CONUS port
SM2 ¥10.2 Surface mileage from CONUS
port to overseas port
SM3 F10.2 Surface mileage from overseas
port to o\ rseas depot
Card 3
Surface Costs
CS1. F10.4 Cost/mile from NICP to CONUS
port
cs2 F10.4 Cost/mile from CONUS port to
overseas port
CS3 F10.4 Cost/mile from overseas port
to overseas depot
csh F10.4 Port handling costs/ton CONUS
port
Css F10.k4 Port handling costs/ton overseas
port
Card 4
Air Mileages
AM1 F10.2 Air mileage from NICP to nearest
airport
AM2 F10.2 Alr mileage from airport to APOE
AM3 F10.2 Air mileage from APOE to APOD
AMY Fl0.2 Air mileage from APOD to overseas
depot
Card 5
Air Costs
CAl F10.4 Cost/air mile from NICP to APOE
CA3 F10.h Cost/air mile from APOD to depot
56




Table 4 (continued)

Card 6
Price Change Factors
Bl F10.2
B2 F10.2
B3 Fl0.2
B4 Fl0.2
Card T
Shipping Times
TS Fl0.2
TA F10.2
Card 8
Retrograde Shipping Times
TSRET Fl0.2
TARET Flo.2
Card 9
Onshelf Inventory Reduction
OSIR 710.2
Card 10
Obsolescence Factor and Time Period
Kl F10.2
N ¥10.2
Card 1l
Forecast Factors
Fl Fl0.2
F2 Fl0.2
Card 12
Variable air cost - APOE ~ APOD
CA2(1) F10.5
CA2(2) F10.5
CA2(3) F10.5

Remainder of Input Cards

Applied against pipeline inventory
Applied against total surface

cost

Applied against packaging cost
Applied against total air cost

Order/ship time by surface
Order/ship time by air

Shipping time retrograde by surface
Shipping time retrograde by air

Obsolescence factor
Time period

Used to forecast dollar changes
Used to forecast tonnage changes

MAC Channel air cost/mile
MAC SAAM C-141 air cost/mile
MAC SAAM C-S5A air cost/mile

Date for Item to be shipped (one card for each item)

IFSN Al0
JFSN Al
NAML A9
TPR F10.2
UWT F10.2
ucy F10.3
IDEM 110
RATIO F5.2

First 10 digits of FSN

Last digit of FSN

Alphabetic name of item
Unit price of item

Unitl weight of item

Unit cube of item

Annual demand for item
Percentage of original cost
incurred when repairing item

RrRAC
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RECORDT REAT 28"
RECORDS WITE NC CEMAMNS 23

———

SUMMARTES

MAC CHBNNEL 12.14% ALR

NUMEER OF ITEMS AIR ELIGIELF

1

227
TCTAL WEIGHT OF AIR ELIGTBLE ITEMS 11858,77
TOTAL COST AVGICANCE OF AIR ELIGIBLE ITEMS 36284 355,76
i : ST
RUNEER—OFTTEMS™ SURFATE ECIGTECY 30~
TCTAL‘WFIGHT CF SUKFATE ‘ELI‘GIELF TTEMS 527‘3.]‘55
T TRT TS T AVEICANCE ~CFSURF ACE “ELTCTRUETTENS =ICR6FT1I63
MAC SPOM C-141 12,327 ALR e
e I“U"PEE_Qf_ltﬁi§_££3_EEI?F?EE | 225
TCTAL WEIGHT OF AI® CLIGIALE ITEMS 11775.59
T0TAL COST AVCICANCE OF RIR ELIGIELE ;%cvs 35714488, L6
KUV EFF CF TTFMS SURFACTECIGTECF 32 °
TCTACREIRRT ~CF—SURFACE ELTGTRUE-ITEMS: 556,37 -
TCYAT CCST AVCITERCE CF SURFRCETEUTCTELE TTEMS “LWZE2UB7I? T
MAC SABM C=5A 7.211 ALR ' . o
AUMPER OF ITEMS AIR ELIGTELF 251

TCTAL WETIGHT OF AIR ELIGIELF® TTEMS

TOTAL COSY BVRICANCE OF AI® ZLIGIPLF IYEMS

RUMBERTCF TTEVS SUPFACY FLUTIGTELY

- TCYAL WFIGHT CF SUOFACE FLIFIBLF ITEMS T~ 77— T iTven 8

—-T === =~TCTAL CCST AVCITANCE CF SUSFACT SLIGTRLE TTEMS™

ToTTTTTEBCIENLL 87

Fig 12--ltem Summaries
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! PECORNDS WI TH REPS LESS THAN ¢0,10 5

_ RECORDS WL TH PEOS LFSS THAM 20412 12
TRECOPDS WITH REPS LESS THAN 0,14 12

RECORCS WITH BEDS LESS THAW §0.20 41

RECCPDS I TH BEPS LESS THAN 1.6 183

REGNODS WITH REPS PNBE THAY 21,00 74 ’

£ne suyMuary

e MAC_ CHANNEL_CORS

. CNPS LESS _THAM_1_YZAR ic -

0NPS 1 YFAP AND LESS THAM 2 YEARS 290
. CNOS_2_VYEAPS_ AMD L FSS_THAM 3 YFARS 23
CAPS 3 YEARS AND LFSS THAM & YEARS 25
- _.finPS_4 YTAPS _AMN_LKRSS._THAM 5 YEAPS .2h
COPS S YRARS AND LESS THAM § YEARPS R
—..COPS_6_YEARS AMD MORE 42

. MAC_SAAM fC-143 (CNOS
COPS_LESS_THAN_1_YEAR 10
COPS 4 YEAR AND LESS THAN 2 YEARS 22
e peeeeemee. COPS_2_YEARS_AND_LESS_THAM 3 YFARS 22
CNPS 3 YEARS AND LESS THAN 4 YEARS 27
CORS_& YFARS_AND LFSS_THAN § YEARS 23
! CNPS & YEARS ANN LESS THAM 6 YEAPS 8
fOPS & YEARS AND MORE 146

MAC _SAAM C-SA £0PS
COPS LFSS_THAN 1 YFAPR 2
i COPS 1 YEAR AND LESS THAN 2 YEARS 3
— . LNPS_2 YEARS_AND LESS_THAM I _YEARS 2
' COPS 3 YEARS AND LESS THAM 4 YEAPS 3
COPS_4_YEARS _AND L FSS_THAN G YFARS 3
COPS S YEARS AND LESS THAN 6 YEARS 1
CNPS_ 6 YEARS ANN MORE 24 2

Fig. 12—(Continued)
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