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EXECUTIVE SUMMARY

This report is the product of Phase II research for a three phase project
entitled "Investment Justification of Robotic Technology in Aerospace
Manufacturing"”. The project objective is to develop a uniform, accurate, and
supportable economic analysis methodology for robotics investment justification
for use by the aerospace industry.

In Phase I (AD-A140782), Applied Concepts Corporation (ACC) surveyed
robotics investment decision making methodologies used or proposed by
government, industry and academia. The research concluded that the Tech
Mod/IMIP computerized discounted cash flow model provided the best opportunity
for modifying an existing method to perform economic analyses of robotics
investment projects.

In Phase II1, ACC first attempted to modify the Tech Mod/IMIP model, but
found it to be tailored to its specific objective that is, the assessment of
Tech Mod/IMIP programs, to a greater extent than previously thought. ACC next
developed a new model incorporating as many features of the Tech Mod/IMIP model
as was practical. This model is called the Robotics Investment Decision Model
or RIDM and can be used industry-wide for assessing the economic attractiveness
of investments in robotics.

In Phase 111, ACC will validate the model testing it for accuracy,
adequacy, and ease of use.
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THE VIEWS EXPRESSED HEREIN ARE SOLELY THOSE OF THE RESEARCHERS AND
DO NOT REPRESENT THOSE OF THE UNITED STATES AIR FORCE,

THE SOFTWARE DOCUMENTED IN THIS REPORT WAS DEVELOPED FOR THE U.S. AIR
FORCE. IT IS BEING MADE AVAILABLE TO INTERESTED FIRMS AS A PUBLIC SERVICE.
IT SHOULD BE COPIED TO PROVIDE BACK-UP CAPABILITY. ALTHOUGH EVERY EFFORT
HAS BEEN MADE TO ENSURE THAT THE MODEL IS MATHEMATICALLY CORRECT, NEITHER
THE AIR FORCE NOR ITS CONTRACTOR WARRANTS THE PERFORMANCE OF THE SOFTWARE
OR RELATED MATERIALS. THEY ARE AVAILABLE AS IS, AND ANY RISK RELATED TO
THEIR PERFORMANCE IS ASSUMED BY THE USER.
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I. INTRODUCTION

l. The robotics investment decision model (RIDM) is a tool designed for
assessing the economic attractiveness of investments in robotics and/or
flexible manufacturing systems (FMS). It models the cash flows generated
by such an investwment, as compared to the existing method of manufacture.
Required inputs are the costs under both the robotic/FMS approach and the
0ld method. Additional inputs are required if the user exercises the
option in the model to consider changes in work station throughput and/or
differences in value added at the work station. Model outputs are nominal
cash flow, discounted cash flow, internal rate of return, and net present
value of the investment at the user—specified discount rate. Before-tax

and after-tax analyses are provided by the model.

2, The model is written as a template for Lotus 1-2-3, one of the popular
"electronic spreadsheet" programs. The model was developed on the Zenith
Z2-100 version of Lotus 1-2-3, Release 1A, running under Z-DOS/MS-DOS
release 1.01, version 1.25. To use the model as written, you will need a
personal computer which can run Lotus 1-2-3, a disk drive that can read the
data diskette on which the model has been installed, and 256 kilobytes of
random access memory (RAM). Users with less than 256K RAM can still run
the model, but will need to break it into smaller files. The recommended
place for the inital break is just before the after-tax analysis section.
The model provides for up to a fifteen year analysis period. Users who do
not require the entire fifteen year period may eliminate the unnecessary
years, thereby reducing memory requirements. A number of additional years
may be added to the analysis period without requiring more than 256K RAM.

1



3. Most IBM PC and IBM-compatible personal computers will be able to run
Lotus 1-2-3 and read the RIDM data diskette on which the model is stored.
The exact software and memory requirements for using the model will depend
upon the versions of Lotus 1-2-3 and DOS that your system uses. Newer
versions of DOS (Version 2.0) and Lotus (Release 1A) have more features and
require more memory than earlier versions. The preferred RAM availability

would remain 256K.

4. Use of the model requires the user to have no more than an intermediate
level working knowledge of Lotus 1-2-3. The model's structure and commands
have been kept as simpie as possible, to facilitate the broadest use
throughout industry and to enable the user to modify the model as required
to reflect special circumstances of a company or robotic/FMS application.
The model contains no Macros or range names, and all cell references are

relative.

5. It is important to remember that RIDM assesses the inherent ecanomic
attractiveness of robotic/FMS implementation. The model is based upon real
economic events, and not upon how those events are accounted for. Thus,
for example, the cost of robot hardware is considered to be its purchase
price (plus shipping, set up, etc.), plus the interest expense for any
funds borrowed to make the purchase. An account—-based approach would treat
the depreclation expense as the cost. RIDM models the true economic
return, both before and after taxes. It does not.directly model the impact
upon company financial statements, as would an account-based approach.

However, RIDM contains all the information necessary for the user to

Y-



perform a special "balance sheet" analysis which would show such impacts.

6. RIDM does not address the multitude of special considerations imposed
when doing business with the Federal government under cost-based contracts.
Primary among these are the impacts of government cost accounting standards
(CAS) upon cash flows, and the impact of cost changes upon prices. The
Tech Mod/IMIP Model, recently developed by Logistics Management Institute
(and sometimes called the LMI Discounted Cash Flow Model), directly

addresses these considerations.



II. PROGRAM DESCRIPTION

1. This section presents a short description of the Robotics Investment
Decision Model. Step-by~step instructions on how to operate the model are

presented in the next section.

2. The program software is written as a Lotus 1-2-3 Spfeadsheet, with 335 rows
and sixteen columns. A basic working knowledge of Lotus 1-2-3 is prerequisite
for using the model. All cell references are relative. The model provides a
fifteen year analysis period, although it can be modified to allow a shorter or
longer period. The first part of the model performs a before—tax analysis,
followed by a second part which performs an after—-tax analysis. The structure of

the model is summarized below:

a. Before Tax Analysis

1) Old Method Cost Elements
2) New Method Cost Elements
3) Cash Flow from Investment
4) Production Quantity Adjustment

5) Adjustment for Changes in Quality or Value Added

b. After Tax Analysis

1) Computation of Depreciation, Investment Tax Credits,
and Tax Savings for 0l1d Method

2) Computation of Depreciation, Investment Tax Credits,
and Tax Savings for New Method

3) Summary of After Tax Analysis



3. Each section is described below in more detail.

a. Before Tax Analysis

(1) 01d Method Cost Elements
This section is for user inputs on the costs of the existing or baseline
manufacturing method. The inputs should be in the form of nominal dollars.
(2) New Method Cost Elements
This section is for user inputs on the costs of the new or alternative
manufacturing method, that is, the robotic or FMS technology. The inputs should
be in the form of nominal dollars.
(3) Cash Flow from Investment
This section is computed by the model. The net cash flow from moving from
the old method to the new method is presented for each cost element. The
overall net cash flow for each year is also presented.
(4) Production Quantity Adjustment
This section is optional. It adjusts the cash flow estimates to reflect
the differences in throughput (output) between the o0ld and new method. The
throughput effect's impact on cash flow is computed by considering the cost per
unit of production under each method, and determining how much more or less it
would cost under the old method to produce the same amount as under the new
method.
(5) Adjustment for Changes in Quality or Value Added
This section is optional. It adjusts the cash flows for the difference in

value added at the work station per unit of output.

After this section, the model presents a summary of the before-tax

analysis. The adjusted annual cash flow, cumulative cash flow, internal rate of



return, and net present value of the investment are computed and displayed.

Annual and cumulative discounted cash flows are also presented.

b. After Tax Analysis

(1) Computation of Depreciation, Investment Tax Credits, and Tax Savings
for 01d Method
This section of the model computes the depreciation, investment tax
credits, and the tax savings from depreciation and non-depreciable business
costs for the old method. The required input is the investment schedule for
each class of depreciable property. A section is provided for an optional
analysis of state and local tax impacts, to be custom designed by the user.
(2) Computation of Depreciation, Investment Tax Credits, and Tax Savings
for New Method
This section performs the same function as the previous one, but for the
new method. It computes the depreciation, investment tax credits, and the tax
savings from depreciation and non-depreciable business costs for the new method.
The required input is the investment schedule for each class of depreciable
property. A section is provided for an optional analysis of state and local tax
impacts, to be custom designed by the user.
(3) Summary of After Tax Analysis
This section brings together the results of the previous two sections to
compute the annual and cumulative after-tax cash flow, undiscounted rate of

return, a discounted cash flow analysis, and a discounted rate of return.



III. OPERATING INSTRUCTIONS

1. Overview

a. The user first inputs the costs under the old method of production for
each year to be considered, and then under the robotic/FMS approach. A list of
recommended cost elements is provided for guidance. The model then computes
nominal cash flows, that is, the differences in costs. The user is then
provided the option of considering differences in throughput between the two
alternative methods. After this, there is an option for considering differences
in value added at the workstation. The model then performs a before-tax
analysis, providihg undiscounted and discounted cash flows, internal rate of

return, and net present value at a user specified discount rate.

b. An after-tax analysis is performed next. The user inputs the investment
schedule for depreciable property, by asset class, for both the old and new
methods. The model computes and compares between alternatives the investment
tax credit and accelerated cost recovery system (ACRS) depreciation for each
year, and the federal tax impact upon cash flow. Space is provided for
custom-built analysis of state and local income taxes under both old and new
methods. The last section is a summary report, providing before tax
undiscounted cash flow, and the impact upon cash flow from investment tax
credits, depreciation, federal income taxes, and state and local taxes. After
tax cash flow is presented by year, as is cumulative cash flow. The after tax
internal rate of return is presented, as is the net present vaiue of the
investment, per a user-specified discount rate. Lastly, after tax discounted

cash flow is presented by year, and cumulatively by vyear.



2. Detailed Instructions
This section addresses each of the major sections of the model.

a. '"OLD METHOD COST ELEMENTS" and '"NEW METHOD COST ELEMENTS"

(1) The first and most important step in using the model is to input
the costs of the two alternative manufacturing approaches (the old method and
the new method). A separate area of the spreadsheet is provided for each
alternative. Cost elements important for robotics/FMS applications are provided
for guidance. The user may wish to change some of these to reflect company cost
tracking and reporting categories, or special aspects of the manufacturing
application. The user should feel free to modify the categories as needed, but
should be careful that doing so does not lead to double counting. The yearly

cost totals should be checked to ensure this.

(2) For cases where a robotic/FMS technology replaces several work
stations, the appropriate costs from each of the o0ld method work stations should
be summed to yield a cell total for the old method. Lotus 1-2-3 allows the user
to perform this on the worksheet, within each cell. Lotus also facilitates
extrapolation of costs into the future, since it allows extrapolation formulas
to be copied across rows. The analysis may be performed in either nominal or

constant dollars.

(3) Where costs for the cld method and new method are the same, the
cells may be left empty. This will not affect the economic analysis results.
It will result in a distortion of the per unit cost under each method, but the

.per unit cost difference will not be distorted.

»



b. "CASH FLOW FROM INVESTMENT'

(1) The third area on the spreadsheet presents the cash flows that
would result from moving from the old method to the new method of manufacture.
The cell formulas are 'plus OLD METHOD minus NEW METHOD", except for salvage
value which is a revenue generator, and therefore its formula is '"plus NEW
METHOD minus OLD METHOD". 1If a cost is higher under the new method than the
old, the cash flow is negative. If a cost is lower, the cash flow is positive.
For salvage value, the relationship is reversed. The ''CASH FLOW FROM
INVESTMENT" table shows the cash flows for individual cost elements, and

summarizes them for each year in the analysis period.

c. "PRODUCTION QUANTITY ADJUSTMENT (BEFORE TAX)"

(1) This portion of the model provides the user with the option of
considering differences in throughput between the o0ld method and new method.
The user exercises this option by entering the throughput for each year of the
analysis period, for both the old and new method. The model computes for each
year the change in throughput, the percentage change in throughput, the change
in production cost per unit, the percentage change in production cost per unit,

and the cash flow as modified by the throughput effect.

d. "ADJUSTMENT FOR CHANGES IN QUALITY OR VALUE ADDED"

(1) After the quantity adjustment option, the user is provided the
option of adjusting the cash flows for differences in value added at the work
station. Differences in value added might result from doing more or less work
at the workstation under the new method than under the old method, and/or doing
the work in such a way as to yield a higher or lower quality finished or

intermediate product. For the user to exercize this option, he must enter for



each year the change in value added at the work station, either positive or
negative, which will result from the substitution of the new method for the old
method of production. This amount can be determined external to the model, or
internally by using a formula that references information already on the
spreadsheet. For example, change in value added might be entered as a
percentage of production cost per unit, referencing this cell in the previous

section.

(2) After the section for the value added adjustment, the model
presents the impact of the value added upon cash flow for each year, the new
annual cash flow, and, in order to indicate the breakeven period, cumulative
cash flow for each year in the analysis period. The internal rate of return is
presented next, along with the net present value of the investment. The discount
rate for this last computation is entered by the user. The default value for the
discount rate is 20%. Annual and cumulative discounted cash flows are also
presented.

e. "AFTER TAX ANALYSIS", "COMPUTATION OF DEPRECIATION AND INVESTMENT
TAX CREDITS"

(1) 1In this section, the user first inputs the investment schedule for
depreciable property, under both the old and new methods. The user inputs the
company's investment in each ACRS class of property (3 year, 5 year, 10 year,
and 15 year) for each year of the analysis period. The model computes the
investment tax credit, the allowable depreciation for each year, and the
resulting tax savings. The only limitation in the depreciation section is that
the model assumes all investment iﬁ 15 year property (real property) 1is made
within the first three years of the project's life. Space has been left in the

spreadsheet, under both the old and new methods, for the user to perform, at his

10
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option, a custom analysis of state and local income tax impacts.

f. '"SUMMARY OF AFTER TAX ANALYSIS"

(1) This is Fhe last section of the model. It presents a summary
of the analysis results and contains the information for comparing the
economic attractiveness of the two alternatives, and for selecting the
preferred option. It presents for each year of the analysis period the
before—~tax undiscounted cash flow, and the impact upon this cash flow of
each of the tax impacts. The.undiscounted, after t;x rate of return is
computed as is the net present value of the investment at the

user-specified discount rate.

(2) The model then computes the annual and cumulative discounted

after tax cash flows, and the discounted after tax rate of return.
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Appendix A

Sample RIDM Application
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PETOUCTION QUANTITY ABJUSTWENT pESIA TS
NEN RETROD AS COMFAREQ 10 OLD WETHOp

YEAR | YEMR 2 ey TEAR 8 LZUR] TEGR § Ean 7 TERP § YEAR ¢ YEAR 1D YERR 11 YEMR 12 YEAR |3 YERR 1 YEAR 15
CWINF I ER05S THRQUEWPYT =700 250 el ™0 230 7% 50 25 250 % 99 250 % > 58
1 CHANSE 1% GROSS THROUEHPYT -70.01 a0 75,01 n.0n 5.0 2.0t 5.0t 25.01 23.01 25.01 5.0t 25.01 5.0t 2n.0 25.01
CHARSE [N PRODUCITEON COST/INIT 91,409,107 1994107 3195.0% (410102 1810743 (118,30 $121.87} $141.99) 14118.76) 14148, 25) 4158,52 14149.82 (3186400 19194411 18208, 63)
T CHANGE W PROD COSTAMIT 1339. 3 -Hun 1891 BIR1H 1. 78,01 -73.81 75,3 -73.51 RAR ¢ AN -11.01 BN s n 72,81

CEtH FLOW AFTE® ADJUSI®ENT (4605,750.00)  4112,007.%0  %131,341.33 $124,218. 11 $134,291 11 1142,9%2.21 $132,340.06  0177,492.50  8473,480.81

SIBS,3IS.42 4190, 006,20 4212,02%.03 4748, 781w SHL,202.97  $240,810. 06
FOUS ChangE (0 PODD QuAN) [TV



L1

SEMENT FOR Cunnets 18
ST OR vaLUE ADDES

CHAXSE IR VALUE a2dDEd i
UNIT AT THE WORX STATION
INDER MENW METWOY

CASH FLOW 1WPACT OF ¥aL M€}
CASH FLOM, VAL ABRED ARNSTED

CLM CASH FLOW, VAL ABD 2MS7EY

$849,738.3 . #1,047,882.9

ISTESNAL RATE O RETUCW
FISCOUNT BATE »

PV OF TOVESIRENT

BISCOUSTED CASH FLOW
CONTINUOUS BISCOUNTIS)

EISCOUNTER Cum, CaSM FLow




81

IR AL fwatrsis

~SWUTATIN OF DEPPECIATION, IWVESTAEN] TA CREDITS, & TAT SAVINSY

IESTOCUT 1N OEPRECIARLE BB RETNOD  DLO YETHOD  OLO RETMOD  OLP AETHOD LD STHOD  OLD METNOD  DLO MEIMDD  OLO FETHOO OO METHOO 0L ATNCO QLD AETKOD  OLD METHOO (LB MEIMD! bl oo mee
AcsETs YEMR | YEAR 2 YER 3 vear ¢ Yesr 3 YEMR § YER 7 YEAR B YEAR 9 YERR 10 YEAR 1§ YEAR 12 a8 13 ™1 A 13

3 tr Pregecty (Speci. Tooiing!

§ tr. Proparty (Rost Equipt.)

10 Y Proporty

13 Yr. Progerty (facilities)

T3T MEPRECIARLE DIVESTHENT $9.00 10.00 .90 (X ] 43,00 $0.00 $0.00 0.9 $0.00 9,00 10.00 10,08 10.00 ".% 1.0

COMPUTE FED IVEST TAI CPERITS:

1t Progerty [] [] (] ] [] ] [] [] [] ] [] [ [ $ 0
S Yr Progecty (] ¢ ¢ ] ] L] 0 ] (] ) ] 0 (] ] <
19 Tr Propecty [] ] [] [] [] ] [ [] ] 0 [] [ 0 0 :
18 1 Progerty [} ] [) ] [} [] 0 [] ) E] [J [) [} ] ¢
0T FED IMVESTIENT TAL CRERIT 0.00 10.00 10,00 0. .00 1,00 10,00 50,20 .99 9.2 10,00 10,00 $2.00 LA [
PEMRECIATION ST YR 0ASHS

3 tr Progecty 0 ] ° [] 0 0 0 0 [ [} [} [} ] (] 9
S tr Progecty (] ° (] (] (] [] ] (] [] [} 0 [ ¢ 0 :
19 1r Sreyerty [} ] (] ] ’ [] [] 0 ] [] [} [] ] ¢ :
13 ¥r Progerty 0 ] [] ] [] [] 0 [] 0 [} [} J J 0 ¢
COPUTE AvwML DEPRECIATION:

T Progerty () [} [} (] (] [) [] [} [} ] 0 0 ] 4 :
3 Te Pregarty [] [} [] [] [] [] ] 0 [} [} ] 0 0 ¢ 9
10 Ye Property [} ] [] [} [} [} [] ] [] [} ] [} [ 0 ]
15 tr Procorty [} [} [} (] [} [] [] ] [} ] ] 0 0 o :
tYeaL DEPRECTATION 10.00 10,90 5.90 $0.00 $0.00 #.00 10,00 $9,00 $9.00 .00 .00 40,00 $0.00 $0.00 $.%
FEY TAL SAVINGS FROM QEFREC, $0.00 $0.00 $0.00 10,00 40.00 .00 19.00 0,00 #4.00 ®.00 $0.00 $0.00 40,00 $9.00 $0.%°
FED IAL SAVINGS FADA NOK- $19,379.00  $46,767.28  W.OILE6 919,000.70  83,700.85  MSBBIBLZ0 4940003 4108,379.70  $108,393.70  4116,2%1.47 412482104 $133,834.R0 $152,013.63

CEPEECTANE BUSINESS COSTS

oLD METHDD oL PETHIY LR 3 ] 0Ly mETHOD b ETHD 0LO FETHOY 0L0 mETHOD 0D METHOO OLO METHOD OLO METHOD 0L0 RETHOO 0L0 mETHOD LD AETHR0
LLLI TEaR 7 YEoR 3 M 0 TEan 3 YEAR 3 RLLI YEAR @ YEAR 9 YERQ 10 TEAR { YEAR 12 YEAR 13

STATE & LO7AL INCC™E TATES



61

LS AN Netiiis Tl Al
ASTETS

3 %r Progerty (Specl. Tasling?
S Y. Progerty '®egl Tquiptl)
12 ¥ Prxcorty

15 v, Precerty tacaitties)

TOT SEFRSTIARE (w/ASTPENT

{OPPUTE FED 1WEST TAD CREQLTS:

1t Progerts
ST Proypety
10 Yr Proyecty
13 ¥r Prooerty

T30 FER SRvESTeCNT T (REX!T
MCERELIATION ST YR MASIS

3 fr Progecty

S Tr Prooerty

11 ¥ feaperty

1S vr Progerty

bt UL S SR L H
3 v Property

§ tr Pragerty

13 tr Progerty

i% fr Procerty

awesal MPGESIATIIN

SEY TAL SAVINSS FEIw [IRECC,

FER 18] SHVINGS FRO WY
SEPIECIANE B SINESS 098

STATE 4 LICA. N7t TAIES

NEY € THO0
TEAR |

70000
340000

15000

$245,000.00

1200
18009
9
1500

$1,7%.09

47900
342000

14239

14978
SN

0

1710
$49,985,00
$30,193.50

434,270,900

RETHOO
TEOR §

WEW WETHGE
YEAR 2

$0.00

oo oo

40,04

oo oo

5892
S0

0 0
1423

$102,487.00
AN
417,283.90

NEW PETHOD
YEAR 2

ey RO
TEAR 3

oo oo

coeo

Feibal
1182

0

12683
490.225. %0
$15,183.73

019,545, 23

LA RIS )
seac 1

LA I 3801
YEAR A

R It

"

- o oo

]
11820
]
1140

$72,980. 20

433,3¢1. 6%

09041

L4 B bl
YEAR %

49,00

oo oo

40,9

oo oo

0

15820

0

198
$72,917.5¢
$32,134.03

LN IRLR L]

W N0
véan §

N METAOD
TEAR &

oo oo

49.09

oo e o

fooo

L)
1855, 00
4393.30

$13,08. 82

weW RETHOD
YIOR &

wEW WETHOD
YEAR T

12,00

oo oo

oo oo

o oo

)

-}
4855.00
$393.30

$24, 000,45

WEN PETHOO
YEaR 7

NEd "ETHI0
YEAR B

$9.00

oo oo

oo oo

o oo

853
4855, 00
4193.30

06,737.7%

NEW METHOO
YEAR B

NE mETHCD
YEAR §

40,00

o ooo

-o oo

o

w oo

25
$555.00
4393.30

4;8,805.92

NEW METHCD
YEAR ¢

WEW "ETHD0
YEER 10

$0.00

oo oo

oo oo

- o oW

n
$712.5?
$320.75

$31,088.33

NEW METWOD
YEAR 50

NEW RETHED
Ear 11

$0.00

o o oo

$0.00

o ° oo

o oo

n
$712.50
432713

#3375,

¥EW NETHOD
YERR 1§

NEW METHED
YERP §2

$0.00

o o oo

$0.00

oo oo

Do oo

n
4712.50
32075

434,108.02

NEW PEIROD
YEeR {2

NEY pEte ¥EW mETHOD Y RETHOD
YeAr YEM 1 TEAR S
.. 42,00 0.0
] ] 2
] 0 ]
' 0 0
[ ] [
wn 49.00 3,00
9 0

]
' L] 9
' ] ]
* ] (]
» 0 °
Y 9 0
. 0 [
n n m
LS 47§2.50 712,50
gL 43175 132775
R U LS U D B LR
NEW METWR uEW METHOO VEW REDD
vei 13 LLNL YEAR 13



0Z

I owwary OF ASTER TAD ANALYSIS:

§c6708 TAT (MDISC CASH FLOR

STeENTS 10 CASH FLOW
0% TAT {PACTS:

NINBEFEECIARLE RUSINESS COSTS
NGETTEEN] TAD CREDIT
SLFTECIANICH DEBUCTIONS

STATE 8 LDCXC 1A1ES

AFTER TAT CASH FLOW (NDISD)

AFTER TAT CASH FLCH
COLATIVE (UNDISD)

INTEENAL AATE OF RETUSX
(ATTER TAT, UNOISO)

DISTOUNTEQ CASH FLOR AKBLYSIS:

DICTCLNT RATE:

ACTER TAT OISCOUWTED TASM
FLOW HLINTINCDUS DISCOUNTING!

CovitATEVE DISTOUNIED CASH
FLOW, AFTER TAL, [ON°T DIST

INPEINSL RALE OF PETUSN
SHTER TAT, DISTOUNIED)

YEAR |

9185,750,00)

448,745,028
$41,000.90
132.193.10
10.00
(8393,111.921

£9253,111.901

ns2

0.29
TEAR 1

18321,€52.901

14321,852.80)

0.023

YEMR 2

$112,007.50

(45.,523. 451
10,30
LLLR N
.00

$107,818.37

14263,452.00)

1E&2 2

$72,159.0%

U9,

TEAr 3

$131,741.35

$0, 425,00
12,00
$45,143.73
(B .4

$115,013.98

$:40,17417)

YEAR

843,720, 38

14185,928.50

TEAR 4

11352711

(958,038, 09)
19,94
133,381, 40
$0.90

$101, 748,47

1952,424,851

L]

45,719.05

19148,247, 261

TEAR 5

$134,291. 01

1941,77,00)
10,00
l.'\!,!"’é.CS
$0.00
106,913, 3¢

428,332, 80

TEAR 5

$39,409.13

(3101,287,15)

YEAR §

$147,982.2

(345,757,421
19.00

4393, 30
42,00
177,592,69

$115,%84.70

YEAR &

$23,370.33

(877,8%.82)

YEAR 7

$152,340.08

(478,076.93)
$0.00
$353.70
19.00
182,456.92

$198,428.483

YEER 7

$20,382.9%

(457,513,674

YEAR B

$177,482.%0

181,841, 95)
$0.90
$393.70
32,0
39,715, 85

$294,972.99

TEAR 8

$19,129.28

(438,084,391

YEAR 10

4195,315.42

{485, 245,091
$0.00
$321.73
$0.00

1100, 398.08

1189,327.83

YERR 10

$13,387.40

148,939.831

YEAR 12 R

1212,023.03 245, 7RL8

(397,530,510 (3113,250.33)

0. 19,00
$327.7% VI TS
(TR 12,00
$114,820. 19 $133,849.5¢
STUL 074,72 $E08,500.31
YEAR 11 YEAR 13
$10,416.75 49,6207

$13,338.%%  433,081.03

08 41, 117,280.53
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Ale "ROBOTICS/FMS THVESTMENT
A2 CDECTSTION MODOL

AaT: C(lotus 1-2-2 FLN:RIDM
A oLy METHOD

Re: "0OLD METHOD

cg: “OLD METHOD

ng: “0OLD METHOD 0

£g: "0OlL.D MEZTHOLD

Fe: "OLD METHOD

A% CCOVT ELEMENTS

ER: "VEAR 1

£S: “"yEAR 2

DE: “YEAR T

Ee: "YEAR 4

Fe "VEAR &

Alt: "Eguipment Furchase

Al12: "Equip. Ship. & Install.
A17: ‘Special Tooling
‘Fiztures

‘Eroagr amming

‘Supplied & Material
‘Ecuipment Maintenance
"Eguipment Repair
"EquipmsEnt Dverhaul
‘Farcilities Modifications
‘Mzrufactuwring Labor
‘Ergineering Labor
‘Froducticon Control
‘Shop Supervision
‘Material Handling
‘Inspection

‘Training

‘Irnventory Coste

‘Srrap b Rework

‘Floor Space Costes
‘Other MFG. Overhead Costs
‘Engineering Overhead
"Administrative Costs
‘Fropert, Tares
‘Utilities

"Interest (Cost of borrowed
‘Other Expencses
‘Equipment Salvage Value
"TOTAL COST, QLI METHOD
41: (CDT) @ESUM(BI7..E11)-RI9
CA1: (CZy @SUMICZ7..C11)-C3°9
D41: (CT) @EUM(DZ7..D11)-DI9
E41: (CZ) @SUMIETZ7..E11)-ET9
Fai: (CZ) @EUMFI7..F11)~-FI%




A4
B4

CAaz

D4z

E4X

FaT

AAS:

B45:
Ca4%:
D4aS:
E485:

FaDs

“NEW
"HEW
" NEW
" INE W
"NEW
"NEW

METHOD

METHOD
ME THOD
METHOD
METHOD
METHOD

23



Ll

~odl
S
AT
A3:
RE:
(Ei&is
D&
EGQ:
Féie
A
0o
Ce:
e
FRGe
| BT
All:
Al2:
A17l:
fl4:
al15:
Alé&:
~17
AlE:
Al%:
A0
(M
Sy
ART:
a4
[SyehaH
Alb:
LT
ATE:
2P
AT

ROBOTICS/FME TRVESTHENT
DECTSION MODEL

“(Lotus 1-2-2 FLN:RIDM)
‘oLnD METHOD

“OLD METHOD

"OLD METHOD

"OLD METHOD

"OLD METHOD

"OLD METHOD

COST ELEMENTS

"YEAR 1
“yeEAR T
"YEOFR A

"YEAR 4

"YEONR &
"Eguipment Furchase
‘Equip. Ship. % lnstall.
‘Epecial Tooling
‘Fixtures
‘Frogramming
‘Supplied % Material
‘Equipment Maintenance
‘Equipment Repair
‘Equipment COverhiaul
‘Facilities Modificstione
‘Marnufacturing Labor
‘Engineering Labor
‘Froduction Control
‘Shop Supervicion
‘Material Handling
‘Inspection
‘Traiming
“Inventoryvy Costs
‘Scrap Y Reworl
‘Floor Space Costs
‘Other MFG. Overhead Coste
‘Enaineering Overhead
‘Admimistrative Costs
‘Froperty Tares
‘Utilities
‘Interest (Cost of borrowed
‘Other Erpencses
‘Eguipment Salvage Value
"TOTAL C€0ST, OLD METHODL
(C2) ESUM(RI7..R11)-B3Q
(C2y GSUM(CET..C11)Y-C39
(C2) @ESUM(DE7..D11)~-DI®
ey @SUMEZ7. .EL11)Y-EZQ
(C2) ESUM(F3I7..F11)-FZ9

"MEW MITHOD
“HEW METHOD
"NEW METHOD
"NCW METHOD
"HECE METHAD
"WEW METHOD

$)

24



“HIZW METHOD
: UHREW METHOD
“NCW METHOD
: "NEW METHOD
 "NEW METHOD
L4%: "NEW METHOD
M4S: "NEW METHOD
WN4D: "NEW METHOD
045: "NEW METHOD
F45: UNEW METHOD
A&&: 'COST ELEMENTS

T Lo T

NN

g e

BA4Hs “"VEAR I
Cdas "YEAR 2
DasH: "YEAR 3
Ed4L: "YLREAR 4
F4s5: “"YEAR S
G4&: "YEAR 6
Had: “YEAR 7
T4&: “"YEAR B
Ja4s: "YEAR 9
Eadg: "YEAR 10
LLas: "YEAR 11
MAa&: "YILAR 12
WasH: "YESR 13

04&: "YEAR 14

46 "YEAR 1D

A38: "Equipment Furchase

~a49: "Equip. Ship. & Install.
AS0: 'Speciel Tooling

AS1: "Fixtures

S2: "Frogramming

RZ72: "Supplied % Material
AS4: "Ecuipment Mairmtenance
fAS55: "Eovipment Repailr

ASE: "Eguipment Overhaul

AST7: Fecilities Modifications
ASE: "Manufecturing Labor
A% "Encineering Labor

A& Froduction Control
NEl: Shop Superviaion
sl Meterial Hamdling
N&ETr T Inspection
Acd: TTraining
&5 "Inventory Costs
Atb: T Sorap ¥ Reworh

r67: "Floor Space Costs
A6E: 'Other MFG. Overhead Costs
AR6F: 'Engineering Overhead
A70: ‘fAdministretive Costs
A71: ‘Froperty Taxes



A7 R

A7
“74 .
~7 6
A7
L7783
C78:
D78:
E7E:
F7a:
373:
H73:
T78:
J73:
E78 .
1.78:
M78:
N78:
078:
F78:
ABO:
Jei=inH
Cgos
DED:
ESC:
EEky:
(B2
H20:
I80:
JE20:
FR0:
Leo:
M0
NBO:
o80:
FE0:
ABL:
R8BZ:
Ca8x:
DE7:
E873:
Fg3:
587:
H3Z:
IRZ:
J83>:
KB8Z:
L8Z:
MB83:
NBZ:

‘Utilities
‘Interest (Cost of
‘Other Expenses

‘Egquipment Salvage
"TOTAL COST, MNEW

borrowed )

Val we
METHOD

e

GoUM(B74

.B48) ~RB74

(C2) @sUMLC74. .048) ~C76
(C2Y @BUM(D74..D48)~-D74
(C2) @SUM((ET74. .48 -E76
(C2) @BUMIFTA..F48)-F76
(C2) @SUMIG74..0648) 676
(C2) E@EUMHT4,  H48) -H7 &
(C2y @5UM(I74,.148)~-176
(C2) @EUMIJ74..048)-074

(D27 @SUM 74, (48 K74
(C2) @SUML74..L48)~L76
(C2) @SUMM74..M48)-M76
(C2) @SUMINT4S. . NIB)Y-MT6
(C2Yy @5EUM074.,.048)-076&
(C2) @SUM(F74..F43)-F76
e

\ -

.
Y -

N
\...

"CASH
"YEAR
"YEAR
"YEAFR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR 10
"YEAR 11
"YEAR 12
"YEAGR 12

FLOW FROM INVESTMEMT

RLERN o IRV« o & R ST 0 B

26



8= "YEAR 14
F83%: “YEAR 15
AB3: "Equipment Furchase
B8S: +H11-R48
£85: +C11-C48
D8%: +D11-D48
E8%: +E11-E48
F85: +F11-F48
GE35: +6G11-G48
HBS: +H11-H48
185: +I11-148
J8S: 41J11-348
#85: +k11-1K48
L2S: +L11-048
M8%: +M11-M48
N85: +N11-N48
235: +011-048
F8%: +F11-F48
AB6G: "Equip. Ship. & Install.
BEB846: +B12-R49
C8&: +C12-C49
DE&: +D12-D4°?
E86: +EI12-EAQ
F&: +4F12~-F4%w
Glis: 4B12-G49
HB&: +H12-H4E9
186: 4112-149
J26: +J12-349
8&b: +H12-k49
LE&: +L12-L49
ME&H: +M12-M4Q
N8&: +N1Z-N49
08&: +012-049
F&&: +FR1I2-P49
AE7: "Special Tooling
BEg87: +E1Z-B50
£g87: +C1Z-CS0
DE7: +D1Z--DSO
E87: +E13-ESO
FS7: +F1Z-FSO
(87: +B1Z-CS0
HB7: +H1Z-HSO
187: +113-150
J87: 4J1Z-350
27 +H1Z-k50
LB87: +L1Z3-L50
Ma7: +M1Z-M30
ME87: +N13-N30
087: +01Z-050
F87: +F1Z-F50



83
ESe:
Ced:
DEB:
£ea:
Foe:
Ces:
HEE:
I188:
JeB:
F a8
LE8Y:
MEg:
N28:
0R&:
F2&:
ARY:
EBT:
cee:
L2R:
Eg:
FEF:
Ge%:
HES:
18%;
Jge:
bER:
L8
ME:
nNae:
089:
FES:
ag0:
HOO .
CR0:
D20:
ERO:
FQO:
Go:
HPO:
I150:
J90:
KR0:
L.90:
MO
NSO
090:
FQO0:
AF1:
B91:

‘Fixtures
+tE14-B51
+C14--C51
+D14-~D51
+E£14-E51
1F14-F51
+G14-651
+H14-H51
+114-151
+J14-J51
+E1 451
+L14-L51
+M14-MS1
+N14-NS1
+014-031
+F14-F351
‘Frogramming
+B15-ES2
+C15-~-CS2
+D15-DS2
+E15-ES2
+F15-F52
+G15-652
+H1S5-H52
+I115-152
+J15-J52
+15-k52
+L15-L 52
+M135-MS2
+N15-NSZ
+015-052
+F15-FS2
‘Supplied %
+B16-BST
+C16-C5=
+D16-D53
+E16-EST
+F16-F57%
+616-657
+H16-HSZ
+I116-153
+J16-Jd55
+K16-KS3
+L16~-L53
+M16—-M5Z
+N16-NS3
+016-053
+F16-F53

‘Equipment Maintenance

+B17-B54

Material

28



CR1i: +C17-054
D?1: +D17--DS4
E£91: +E17-ES4
Fl: +F17~-FS4
G21l: +G617-G654
H%1: +H17-HS4
I91: +I17-154
Jei: +J17-JS4
el +17-FS4
L3l +L17-L.594
M&le AM17-MS4
NG1: +N17-N54
0?1 +017-0%5
FR1i: +F17-F54
92 "Egquipment Repair
BeZ: +EBE1B8-ESS
Cel: +C13-C55
0 +D1B-DIS
E@Z: +EL1G-ETS
F@2: +4F18-F55
(5RZ2: +E18-6GS5
H®Z: +H18-HSS
I9??: +11B-155
JRZ: +J18-J55
192 +H18-KSD
LeD: +L18-LES
MS2: +MIS-MS5
NGZZ: +N12-NSS
02 +016-055
FeZ: +F1B-FS5
AGT: "Eguipment Overhaul
E?I: +B19-BS&
9% +C19-CSH
D% +DiI9-DE6G
EGT: +E19-ES6
F@I: 4F19-FS&
G97: 4019656
HST: +H1I?-HS4
I7: +119-154
JeT: 1319-354
QT +E19-k56
L?%: +L19-L.56
M3 +M19-MS6
NPT: +N19-NSs
0%7: +019-0Z6
QT 4F19-PE4
A%4: 'Facilitiec lModifications
BS4: +B20O-BS
C94: +CR0-C57
D?4: +D20O-DS7



EG4: +ET0~EST
Fod: +Fuo-F57
GSd: +ERO-6GS
HG4: +H2N-HS7
[94: +120-157
J94: +J00-J57
FSA: +ERO-EST7
LR4: 4L20-LE7
MO4: FMR0-MST
NF4: +N20-NS7

D54 +020-057
Fabs +PR20O-FS7
75 "Manufactuwring Labor
B®S: +EBEX1-EBSE
ESS at EE L —EES
DR5: +D21-DEY
£25: +E21-ES8
F S s S S
S A E L B B 5]

HPE: +H21-HZ8
195: +I21-198
JG5: 4J21-358
195: +p21-158
) T T = i
MeGH: +M21--MEE
RMPE: +NTL-N5S8
Ge%: +021-0358
res: +FI1-FS8
A%Er Engineering Labor
BFa: +BER-BS9
EFan tERE-C5S
D& HD22-DS%

c7é: +E22-ES9
FG4: +FR2-FS
Grer +BRE-659
H9&4: +HIT-HSS
196: +122-159
J56: +J22-J59
FGh: +EDD-1S9

LPa: +L27-L59
MPb: AMD22-MSP
NZ&: +NZI2-NSQ
DF6: +022-059
FS&he +FR22-FS9
~97: ‘Froduction Control
B97: +BIIZI-B&O
C?27: +C2TZ-C60
D?7: +D2I-D&O
EQR7: +EZZ-E6&D
FG7: +F22-F6&0



G27: +E2T-GLO
HF7: +H2I-HL0
197: +I23-160
J27: +J23-J60
F97: +E23-KE0
L?7: +L23-L60
M27: +M23-M60
NP7: +NIZT-N&LO
N97: +023-0560
Fe7: +F2I-F6O
~A928: ‘Shop Supervision
E?8: +BZ24-Bb41
£o8: +LC24-C61
D98: +D24-D&1
E?8: +E24-E61
F?8: +F24-F&l
598: +G24-G&1
HP2: +HZ24-Hb1
I128: +124-161
J98: +J24-J61
98 +H24--K&1
Le8: +L24-L&1
MP8: +M24-M&1
NPZ: +NI4-N&1
0Rg: +024-061
FP?8: +F24-F&1
AF9: "Material Handling
RB?9Q: +BI2S-B62
C99: +C25-Cé6T
D9%?: +D2S5-D62
EQ?: +EZ25-E&Z
F@R: +F25-F&2
G79: +GER5-Go62
HRR: +HIS-H&Z
199: +I25-1&62
Je%: +J25-362
T EeQ:r +ER25-K6Z
Le9: +L25-L62
MeF: +MZ25-MED
NP?: +NI2S5-NL2
99 +025-062
(=2 o S
A1O0: “Inspection
B100O: +4+B26-BLT
C100: +CE6—-CET
D100: +DR6-D6=
E100: +E26-E6T
F100: +F26-F&6Z
Gl1O0: +G26—-6B&6T
H100: +H2&E-HET



T1ae + T4 14T

J1nh: 4 J26-J467

Pl ol PhH=kie D

L10de oL D6-Lém

M1OO: +Mod MeT

OO tN26-N&T

100 025067

F1on: +FREZ6-FET

A1y "ROBOTICS/FMS INVESTHMENT
AZ: "DECISION MODEL

A7 T (lotus 1-2-7 FLN:RIDM)
S “0LD METHOD

L8 "OLD METHOD

cad: "0i.D METHOD

ey "OLD METHOD

g "OLD METHODR

F&: "OLD METHOD

G&: "0OLD METHOD

He: "OLD METHOD

Ie: "OLD METHOD

J&: "OLD METHOD

be: "OLD METHOD

& "OLD METHOD

MS: “0OLI MEZTHOD

[Ce "OLD METHOD

Og: "OLD METHOD

[E2 "OLDY METHOD

AS: "COST ELEMENTS

B?: "YEAR
Co: "YEAR
DS: “"YEAR
E9: "YEAR
's: "YEAR
G%: "YEAR
H?: "YEAR
19: "YEAR
J&: "YEAR
s "YEAR LD

L%: "YEAR 11

M&: “"YEAR 12

N7: "YEAR 1T

09: “"YEAR 14

Fe: “YEAR 195

f#11: "Equipment Fuwrchase

A12: ‘Equip. Ship. & Install.
AlZ: ‘Special! Tooling

Al4: ‘Fiuxtures

A15: ‘Frogramming

Alb6: "Supplied ¥ Material
A17: 'Eqguipment Mainmtenance

Nalos BENENG I 6 NI I 5 B



ﬂlQ:
£19:
AZO0:
AZ1:
A2
AZE
AR4:
AZS:
AW
AT
A28
G22:
ATO:
Azl
AT2:
A7
ST4a:

ATTE,
M- e

ATH:

ST .
-t -

ATD:
A1
E41:
C4l:
04ai:
E41:
F4i:
G41:
H41:
I141:
J41:
K41z
LL41:
M41:
N4i:
041:
F41:
f4 75
47
C473:
D47:
E47:
F47:
G4Z:
472
I147%:
J47:
E47:
L45:
MAZ:

‘Equipment Roepair
‘Equipment Ovarfiaul
‘Facllities Modifications
"Manufacturing Labor
‘Engineering Labor

‘Froduction

Control

‘Shiop Superviesion

‘Material

‘ITrnepection

Training

Handling

‘Inventory Costs
‘Berap ¥ Reworlk

"Floor

Space Costs

‘ODther MFG. Dverhead Coste
‘Ergineering Overhead
“Administrative Costs
‘Froperty Taxes

‘Utilities

‘Interest

(Cost of borrowed %)

‘Dther Expenses
‘Egquipment Salvage Value

‘TOTAL COST,

(CZ)
(CZ)
(C21
(=
(C2)
(c2)
(C2
(C2)
(C2)
ca
(C2)
cz
(C2)
(C

@SUM(BZTY.
@SUMACTY.
E@sSUM (D37,
e5UM(ETY.
@SUMA(FI7.
@SUM(BZ7.
@sSuUM (H37.
@suUM(IZ7.
@sSuUM (J=7.
@SUM (KX7.
@suM (27
@sUM (MZ7.

@SUM (NZ7.

@suUM(0T7.

BSUM(FZ7.

OLLD METHOD

P PSR O
LL11)-C2%
ATl Y PR
- ERVIR = ERES
o [ 3L U8 R
.611)-6Z9
CH11)Y-HZ®
LI11)-1329
.J11)-3Z9
SE11) -EE9

L1100 -LER

SM11)-M39
SN11)-N39
.011)-039
.F11)-F3I9

33



0D4Z: - - - - : -

4= 0 e - o=

AA4T e THEL M THOD

1A% UNEW MO0

Cofe "HNEW METHOD

DA% "NEW METHOD

CA5S: "RIEIW MOTHOD

1748 "NEW MUTHOD

GA45: "HWEW METHOD

H4%: "NEW METHOD

: "NEW METHDOD

: UNERW METHOD

4%: "NEW METHOD

L4S: "MNEW METHOD

M4S: "NEW METHOD

N4S: “NEW METHOD

D45: "NEW METHOD N

Fa9: “NEW METHOD

AdL: TCOST ELEMENTS

Bd4: "YEAR

C4&: "YEAR

Da&é: "YEAR

Eads "YERR 4

F446: "YEARR &

Gaé: "YERR &

HMas: "YERR T

Ida: "YEAR ©
o
10

B2

Ja=: "YEA&R
Ed4s: “YEARR
L4s: "YEAR 11
Ma4&: “VEAR 12
Nad: "YEARR 13
046: "YEAR 14
F4s5: “YEAR 1S
~A48: ‘Equipment Furchase
A49: ‘Equip. Ship. % Install.
#S0: ‘Special Tooling

351 ‘Fixtures

A52: FProgramming

5Z: ‘Supplied % Material
£54: ‘Equipment Mainternance
ASS: ‘Equipment Repair
AS&: ‘Equipment Overhaul
AS7: ‘Fecilities Modifications
AS8: ‘Manufacturing Labor
ASY: ‘Engineering Labor
f&G: ‘Froduction Control
A&61: ‘Shop Supervision
A62: ‘Material Hendling



AbLZ:
AbL4:
[STNT
Akb:
G&ET
ATCH
A6D:
A70:
[l
f72:
AT T
A7 5
ATL:
A7E:
E783:
C78:
D78:
E78:
F78:
G78:
H783:
178:
J73:
178:
L.78:
M78:
N7 8
078:
F78:
AGO:
LEC:
C8o:
DED:
EOC:
FB0:
GCRO:
HEO .
I180:
J80:
R ST
1.80:
MoO:
N8O
080:
Fah:
f81:
BE8=:
Ccex:
DBZ:
ERT:

‘ITrnep
‘Trai
"Inve
‘Scra
‘Floo
‘Othe
‘Ergi
“Admi
"Frop
‘Util
“Inte
‘Othe
‘Equi
‘TOTA
(C2)
(C2)
(C2)
(C2)
(C2H
(c)
(C2)
(C2)
(C2)
(C2)
(C2)
(CH
(C2
(C2)
(C2)
\_
-
\...
\...
\_
\..

A\

\ -
\_
\_
N—
\_

5\

A

"CASH
"YEAR
"YEAR
"YEAR
"YEAR

ection

rning

ntory Costs

p % Rework

r Space Costs

r MFG. Overhead Costs
neering Overnead
nistrative Costs
erty Tares

ities

est (Cost of borrowed %)
r Expenses

pment Salvage Value
L COST, NEW METHOD
@SUM(B74. .EB48)-B7646
@SUM(C74..048)-C76
@SUM (D74, .048) ~D76
@sSUM(E74., \E48) ~E76
@SUMF74. .FA4B) ~-F7&
@SUM(G74. .648) 576
@SUM (H74. . H48) -H74&
@SUM(I74..148)~176
@EUM{J74..J48)~Jd7é
@SUM (K74, (K48) 174
@SUM(L74..L48)~-L76
@sSUM(M74., .MA48)-M74
@SUMAINT 4., . NAB)Y-N76
@suM(074..048)~-074
@SUM(F74. .F48) -F76

FLOW FROM INVESTMENT

E- N S RS
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FEZ: "“YENR &
587 "YEAR &
"YEAR 7
2%: "YEAR B
JB3: "YEAR @
'BZ: "YERAR 10
L.8%: "VYEAR 11
FE8Z: “YEARR 12
NEZ: "YEAR 13
052 "YEAR 14
FEZ: "YEAR 1%
A8%: ‘Eguipment Furchase
+E11-E48
Cg5: +C11-C48

m
m
&l

DeS: +D11-D48
EES: +E11-E48
F85: +F11-F48B

G85: +G11-6G48
H3S: +H11-H48
125: +111-148
JES: +J11-J48
eSS +H11-+48
L285: +L.11-L4E
MES: +M11-M4B
N85: +HN11-N48
08%: +011-048
FES: +F11-F48
fA846: "Eguip. Ship. & Install.
EB6: +B12-H4%9
C86: +C12-C4°
D84&: +D12-D4°

EB&: +E12-E49
F8&6: +F12-F49
GB&: +G12-G4A9

HB&: +H1Z-HA49
IB84: +I12-149
JB8h6: +J12-J49
+t12-K4%9
LB&: +1.12-L4%9
MB8&: +M1Z2-M49
NB&: +N12-N49
0B4: +012-049
FB&: +F12-F49
AB7: ‘Special Tooling
BEB7: +B1Z-RBSO
C87: +C13-CS0
DB7: +D12-D30O
£87: +E1Z-ESO
Fe7: +F12-F30
G87: +G1Z-6S0

o



HB7: +H1Z-HSO
187: +113-150
JB87: +4J13-J50
KB87: +E13-ES0
LB7: +L13-L50
MB87: +M1Z-MS50
NB7: +N1Z-NSOQ
087: +013-050
FB7: +FP1Z-F50
AR3: ‘Fixtures
EB8Q: +ER14--BS1
C883: +C14-CS1
p88: +D14-D51
EB83: +E14-ES1
F88: +F14-F31
Ged: +614-G51
HBG: +H14-H351
I88: +I114-1I51
Jeg: +J14-J51
FB88: +k14--k51
LE8: +L14-L.51
MEB83: +M14--MS1
NBE: 4N14~-NS1
0eg: +014-031
F88: +F14-FS1
ASS: ‘Frogramming
BEBS: +R15-BE2
C8e: +C15--C52
DER: +D15-DE2
ES9: +E15-ES2
F8%: +F15-F352
GBY: +G15-GS5S2
Hee: +H1S-HS2
189: +115-152
JB?: +J15-J32
89 +F15-kS2
LB8%: +L15-LS2
MER: +MIS-MSZ
HNE®: +NI15-NS2
089: +015-052
FB9?: +F15-PS2
APD: ‘Supplied & HMaterial
BQO: +R146-BS3Z
CeO: +C16-CSEZ
DQ0O: +D16-D3Z
EQ0: +E16-ESE
FQO: +F16-F532
G90D: +G16-G5%=
HeO: +H16-HSZ
I20: +116-1S52



JEoe 1316-397
ST AFL16-ESE
LRG: +l.16-L.S5
MP0: +M16-MET
NPG: +N1&6&-NS2
0%¢0: +016-085
FRO: +F16-F33
A%91: ‘Equipment Maintenance
ES1l: +B17-BZ4
CS1: +C17-Co4
Del: +D17-D54
EQ1: +E17-ES4
Fol: +F L7 -F54
GF1: +GI7-GE4
f1vi: AH17-HIA
191 +117-154
JIGHN] =e a7 s
P91 +E17-1704
L21: +L17-L=54
MZ1: +M17-M34
H91: +N17-MNS4
0%1: +017-0%4
FQl: +F17-F34
£572: "Equipment Repair
E9QZ: 4RB18-BESS
g2 +C1B-CED
0De2: +DIR-D5S
EQZ2: +E1&6--ESD
FoR: 4F16-FO5
GeZ: +618-BS5
HED2y +H12-HDD
I192: +118-155
Je2: 4318-J55
92 +1718-H55
LeZ: +L18-L55
ML +M1B8-MS5
NGZ: +N1B-NS5
0752: +018-055
Fe2: +P18-F55
A9Z: ‘Equipment Overhaul
EQT: +R19-B36
L% +C19-C56
D?T: +D19-DS6
EQZ: +E19-ES6
F2Z: +F19-F56&
GeZ: +G19-G36
HGZ: +H19-HS4

197: +119-136
JoZ: +J19-J56
QT +K19-K3S6



L1 P-LEb
+P119~-MSb
+N192-NS6
+019-056
+F19-F356

‘Facilities Modifications

+B20-RB57
+C20-C57
+D20--D57
+E20-ES7
+F20-F57
+E20-657
+H20-HS7
+120-157
+J20-J57
+E20-KS7
+L20~-L.57
+M20-M57
+NZ2O-NS7
+020-057
+FP20-F57

‘Manufacturing Labor

+H21-B58
+C21-C58
+D21-DS8
+E21-ES8
+F21-FS8
+521-G38
+H21-HS8
+121--158
+J21-J58
+H21-K58
+L.21-L.58
+M21-M58
+NZ21-N58
+021-058
+F21-FC38B

‘Engineering Labor

+B22-E59
+C22-C59
+D22-D59
+E22-ES9
+F22-F59
+G22-659
+HI22-HS?
+122-159
+J22-J59
+Z2-H59
+L22-L59
+M22-MS?

39



N7é&: +NZ2-NS9
O%&r +022-059
ESor) FHERASRSE
A97: ‘Froduction Control
FSe7: +BRZ-R&6O
£e7: +C23-Cs0
[97: +D2I-D6O
EQ7: +ERI-E&O
F&7: +F2I-F&C
GF7: +B2I~-B&O
HS7: +HZI-HE0
197: +I23-160
JR7: 4J2Z-J60
ER7: hEREL &0
LP7: +L23-L&0
MP7: +M2T-M&O
N97: +NIT-N&0
0%7: +023-D60
F97: +FPZI-F60
A?8: ‘Shop Supervision
E92: +RI4-ER61
Ce8: +C24-Céh1
0e8: +DZ24-D61
ET3: +E24-E6E1
FeB8: +F24-F61
G938: +624-661
HY8: +HZ24-Hb61
198: +124--161
JoB: +J24~-341
F98: +K24~-Ké1
LeB8: +L24~-L61
Me8: +M24-Mb1
NS8: +N24~-N&1
0%982: +024-061
Fe8: +F24-F61
AP?: 'Material Handling
B99: +B25~-R&62
Co9: +C25-C62
D9?: +D25-D&2
E99P: +ERS-EL2
F??: +F25-F62
G99P: +G25-G6Z2
H?9: +H25-H62
199: +125-162
J?9: +325-362
FQ9P: +E25-KE2
L99P: +L25~-L62
MPP: +M2S5-ML2
NPP: +NZ2S-N62
099: +025-062



FRQ: +P25S-F62
A10O: ‘"Inspection
B10O0O: +B26L-B6Z
C100: +C26-C6EE
D100D: +D26-DEE
E100: +E2S-ELES
F100: +F26-F&63%
G1O0: +626-6G63
H1QO: +HZ26-HES
T1G0: +I126-163
J100: +J26-J63
100 +E26-KEET
L100: +L26-L.673
M10O0O: +M26—-MEZ
N1OQQ: +N2E~-N&EZ
0100: +026-063
F1O0: +FP26-F63
Al: 'ROBOTICS/FMS INVESTMENT
AZ: ‘DECISION MODEL
AZ: " (Lotus 1-2-27 FLN:RIDM}
AB: 'OLD METHOD
EB: "OLD METHOD
C8: "DLD METHOD
D8: "OLD METHOD
Eg: "0OLD METHOD
F8: "DLD METHOD
G8: "OLD METHOD
HE8: "OLD METHOD
I18: "0OLD METHOD
J8: "OLD METHOD
EB: "0OLD METHOD
L8: "OLD METHOD
MB: "OLD METHOD
N8: "0OLD METHOD
08: "0OLD METHOD
F8: "OLD METHOD
A%: COST ELEMENTS

BH?: "YEAR 1
C?: "YEAR 2
De: "YEAR =
E9: "YEAR 4
Fe: "YEAR ©
G?: "YEAR &
H%: “"YEAR 7
I9: "YEAR B
Je®: "YEAR 9
EQ: "YEAR 10
L?: “YEAR 11
M?: "YEAR 12
N?: "YEAR 132



0%« "YEAR 14

*9: "VEAR 1S

A11: "Equipment Furchase

A1Z2: "Egquip. Ship. & Install.
A1Z: 'Special Tooling

fild: "Fixtures

A13: "Programming

il1é: "Supplied & Material
~17: 'Equipment Maintenance
"18: ‘Equipment Repair

f19: "Equipment Overhaul

£20: 'Facilities Modifications
#21: "Manufacturing Labor
AZ2: "Engineering Labor

AT Froduction Control

AZ4: "Ehop Supervision

AZS: "Material Handling

A2&: "Inspection

£Z7: ‘Training

A28 "Inventory Coste

ri2?: "Scrap & Rework

‘'Floor Space Costs
‘Other MFG. Overhead Coste
‘Engineering Overhead
‘Administrative Costs
‘Froperty Tawes
‘Utilities

"Interest (Cost of borrowed 1)
‘Dther Expenses
‘Egquipment Salvage Value
‘TOTAL COST, OLD METHOD
B41: (CZYy @SUMIBI7..B11)-RI9
Ca1: (C2) @SUMI(CI7..C11)-CZ9
Dai: (C2y E@SUM(DZT7..D11)-DIQ
E4l: (CZ) GSUMEZT7..E11)-E39
Fa41: (C2) @SUM(FE7..F11)~F39
G41: (C2) @EUM(BI7..611)-6G39
Ha1l: (C2) @SUMHIE7..H11)-HI?
I41: «(C) @SUM(IZT7..I111)-1739
Jal1: (C2) E@58UM(JT7..J11)y-339
a1 (CL) @SUMKE7., . F11)-K3E9
L41: (C2) @5UM(LI7..L11)y—-LES
Mat1: (C2) @UMIMI7..M11)-MZ9
Wa4t: (C2) @SUMNIT7..N11)-N3Z9
041: (C2) GEUM(DZ7..011)-0329
F4al: (C2) @UM(FI7..F11)-FP39

CESa S - - - - S e =
Bl ™ p=—= — S - - S - RoSeETS -
CATE IR . o 5 e e
D43 == - B - T e anE S

42



E473:
F47=:
G473
H4Z:
147
J473:
k475,
L43:
M4
N47Z:
047=:
P47
A45:
B45:
Ca5:
D45:
E45:
F4%5:
G45:
H4S:
I145:
J45:
K4S,
.45:
M45:
NaS:
045:
F45:
Ad&:
B4&:
C46:
D4é:
E4&:
Fié&:
G464
H46:
I144:
J46:
F4é&:
L4b:
M4 &:
N4&:
044
F4&:
A48:
A4
ASO:
AS1:

L
[

AST

1

NEW
"NEW
“"NEW
“NEW
"NEW
"NEW
"INEW
“NE
"NEW
"NEW
"NEW
“NEW
"NEW
“NEW
“NEW
"NEW
‘COST
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

ELEMENTS

L ONOW P b -

10
11
12
13
14

15

‘Egquipment Furchase
p. Ship. & Install.
ial Tooling

"Equi
"Spec
“Fixt

‘Programming

‘Supp

ures

lied &

Material

43



ADA:
HA55:
ASh:
AS7:
AD:
W59
N&O:
A&l
AL
AT
ALA:
~ED:
fb&:
b7 :
AT
El=%H
A70:
N71:
A72:
A7
A74:
AT 6
A78:
B783:
C78:
D78:
E7&:
EHAE
G782:
H78:
IS
J70:
iy &l
L.73:
M78:
WN78:
078:
F78:
ABO:
BE0:
C80:
NeO:
ESO:
Feo:
GR0:
HOO:
80
Je0:
FE0:

LEo:

‘Equipment Maimtenance
‘Equipment Repair
‘"Equipment Overhaul
‘Facilities Modifications
‘Manufacturing Labor
‘Engineering Labor
‘Production Control
‘Shop Supervision
‘Material Handling
‘Inspection

‘Training

‘Inventory Costs

‘Sorap ¥ Rework

‘Floor Space Costs
‘Other MFG. Overhead Costs
‘Enginesring Overhead
‘Administrative Costs
‘Property Taxes
‘Utilities .
‘Interest (Cost of borrowed )
‘Other Expenses
‘Equipment Salvage Value
‘TOTAL COST, HWEW METHOD
(C2) @8SUM(E74..B48)-B76
(C2) @suUM(C74..048)-C76
(C2) €8UMID74..D48)-D76
(CZ) @BUME74. .E48)-E76
(C2) GEUM(F74..F48)-F76
(C2) @3UMI(G74..6G48)-G76
(C2Y @SUMH74. .H48)Y-H76
(CZ2) @BUM(IT74..148)-176
(C2y @EUWMIIT74..348)-376
(C2) @BUM 74, . ka4AB)Y 1176
(C2y @suML74,.L48)-L76
(C2) @SuUM((M74..M4AB)-M76
(C2) E@SUMINT74..MN4AB)-N76
(C2) @SUM((074..048)-076
(C2) @BUM(F74..FA8)-F76
\_

\...

\_.

\._

\...

\_A

S

.,
\,
N\

\...

\\

A\,

\

b4



MBO: N\
N8O: \~—
080: \-
F80: \-
AB1: °‘CASH FLOW FROM INVESTMENT

EBZ: "YEAR 1
C8Z: "YEAR 2
DBZ: "“YEAR I
EB8Z: “YEAR 4
F8Z: "YEAR S
G887 "YEAR 6
H8Z: "YEAR 7
I8%7: "YEAR 8
Jgx: "YEAR 9
E8%: “"YEAR 10
LB8%: "YEAR 11
MBZ: "YEAR 12

N8Z: “YEAR 13
08%: "YERR 14
FBZ: "YEAR 15
A85: "Egquipment Furchase
B8S: +B11-DB4g8
CBS: +C11-C48
p8S: +D11-D48
E85: +E11-E48
F8%5: +F11-F48
G2S: +611-6G48
HE5: +H11-H48
I8S: +111-148
J8%: +J11-J48
F85: +k11-kA48
LBES: +L11-L48
ME8D: +M11-M48
NEI: +N11-N48
085: +D11-D48
F8%: +F11-F48
AS6: ‘Equip. Ship. & Install.
BELH: +R1IZ2-BA4AQ
C86: +C12-C49
DB&: +D12-D49
EB8&6: +E1Z2-E49
F8&6: +F12-F49
GB&L: +612-G49
H8&4: +H12-HA49
I86: +112-149
JB6: +J12-349
Feb: +H12-k49
LB&: +L12-L49
MBb&: +M1IZ-M49
NB&: +N12-N49



(186
8
GE7
EB7:
C87:
DE7:
E27:
[=EWE
GCg7:
H87:
187:
Jg7:
Fa7:
L87:
Me7:
N87:
087:
F87:
AB8:
BEB:
ceg:
ngs:
E£883:
Fag:
G8e:
HEBE8 .
I183:
Jeg:
88:
LEB:
Mea:
NEB:
028:
8.
GBS
BEY:
Ce?:
DB
Eg89:
F89:
Gg89:
HESF:
187:
Jg9:
Fa7:
LE8:
M27:
NG9«
0e?:
FE%:

101Z--04%9
AF12-F49
‘Special
+R13-B50
+C13-CS0
+D13Z-D30
+E1Z3-ESO
+F1IZ-FSO0
+B13-6G50
+H1I-HSO
+113-150
+J13-J50
FHE1I-KS0
+.13-L50
+M1IZ~-MG0
+N1Z-NSO
+01Z2-050
+F1Z-F5S0
‘Fixtures
+B14~-B51
+C14-CS51
+D14-D51
+E14-ES1
+F14-F51
+G14-G51
+H14-H31
+114-151
+J14~-391
+H14-k51
+L14-L.51
+M14-M51
+N14-N51
1014-051
+F14-F51
"Frogramm
+R15-RB52
+C15-C52
+D15-DS2
+E1S-ES2
+F15-F32
+515-652
+H15-H52
+115-152
+J15-J52
+E15-KS2
+L15-1L.52
+M15-MS2
+M1S-ND2
+015-052
+F19-F52

Tocling

ing
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AR0: ‘Supplied % Material
BQR0O: +B16-BSZ
CF0: +C16-C5=
D?0: +D146-D5SZ
EQ0O: +E145-ESE
FRo: +F1&6--F53
GS0: +G516~-6ST
HRO: +H146-HSE
I90: +I116-15Z
JP0: +J16-I52
ERD: +E16~-ESE
LR0O: +L16-L5ST
MP0: +M16~-MST
NSOz +N146-NSZ
0f0: +016-05=
FRO: +F146-FS3
AF1: ‘'Equipment Maintenance
BEF1: +R17-RB54
C%1: +C17-CS4
D%1: +D17-DS4
E®1: +E17-ES4
F@1: +F17-F54
GRl: +B17~-BG54
H?1: +H17-HS4
I?1: +117-1S4
JR1: +3J17-354
91 +K17-kES4
LS1: +L17-L54
M?1: +M17-MS4
N?1: +N17-N5S4
0R1: +D17-D54
F1: +F17-F34
ATZ2: “Equipment Repair
E?2: +B1B-ESS
Ce2: +C1B-LS5
De2: +D18-DS5
E¢Z2: +EI1B-ESS
FR2: +F18-F3S5
G92: +G618-G5S
HZ2: +H1B8-HSS
I¥2: +118-1S5
J92: +J18-J59
92: +E18-kKSS5
L?2: +L18-L5S5
MS2: +M18-MSS
N?2: +N1B-NS5
092: +D18-055
FR2: +F18-F35
AP%: "Equipment Dverhaul
B9Z: +B19-BS4



CeZ: +C19-C58
DR3: +D19-DSL
EFZ: +E19-ESH
FeZ: +F19-FSé
GRZ: +619-G56
HPZ: +H19-HS6
I197: +I119-156
J?Z: 4319354
FRZ: 411956
L9%: +L19-LS6&
FST: MI-MS6
N?T: +N192-NS&
N7 +D19-D56
F@Z: +F19-FS56
G94: "Facilities Modifications
EBE94: +BZO-RS7
Ce4: +CZ0-C57
D?4: +D2CG-D57

EF4: +ER0-ETS7
F?4a: +FI20-F57
G?4: +G20-G57

HZ4: +H20-HS7
I94: +1Z0-157
Je4: +320-J57
94 +EI20-KS7
L@4: +L20-L57
M%4: +M20-M37
NS4: +N20-NS7
094: +020-057
Fo4: +FI20-FT7
ARS: "Manufacturing Labor
BS9S: +EB21-BS8
Cso: +C21-CS58
L?5: 4D21-DS58
E®S: +E21-ES8B
F25: +F21-F58
G95: +G21-658
H?S5: +HR21-HS8
I95: +121-158
Jo5: +J21-J58
K9S +K21-K58
Le5: #L 21-L58
MeS5: +M21-MIS8
N95: +N21-NSE
025: +021-058
FeS: +P21-FP58
AP6: ‘Engineering Labor
BE?6: +BZEZ-BS?
C?4: +C22-C59
D?6: +D22-D5%



EQ4L: +ER2-ES?
FQRbL: +FR2-F359
G96: +GR2-BGS?
H?6: +H22-HS5?
1946: +I122-159
JQ&: +J22-J59
Q& +RE22-KE?
LP&: +1.22-L59
M?&L: +MI22-MS9
NF&: +NR2-N5SQ
09&L: +022-05°9
FQb&: +P22-F5E9
A97: ‘Froduction Control
BR7: +RB2I-B6O
Ce7: +C2REZ-C6O
DS7: +D23-D60O
EQ7: +ERI-E6O0
Fe7: +F2I-F&0
(BS7: +B2E3-66O
HS7: +HZZ-H60
197 +I12Z2-160
J97: +JR2R3-J60
7 A ERI-ESLO
Le7: +L23-L60
MP7: +MIE-ME0
NS7: +NZIZ-N6O
F7: +023-060
FQ7: +PRI-PLO
A%8: ‘Shop Supervision
B9B: +B24-B&1
Ceg: +C24-C61
D9g: +D24-D61
E98: +E24-E61
Feg8: +F2R4-Fé&1
GeB: +624-661
He8: +HZ24--H61
199: +124-161
J?8: +J24-J61
Fe8: +E24-k61
Le8: +L24-161
MSB: +M24-M61
N?8: +N24-N61
0e8: +024-061
FoQ: +F24-F&1
AT ‘Material Handling
BE®9: +BRS-B6Z
CeF: +C25-C62
D?9: +D25-D&2
E99: +EXS-E&2
FR9: +F253-F&2




GP9: +GRS5-G62

H??: AH25-H6D

I97%: +I28-162

JeP: +J25-J&2

1999 +E25-EE62

LG +L25-L62

MOPP: +M2E5-M&E2D

NPS: +N2S-N&2

099: +D25-0&2

F&Q: +F25-F&2

A100: "Inespection

B1O0: +R2&-B&T

Cl1G0: +C26-CE3

D10G: +D26-D63

E100: +E26-E&7

F1oo: +F26-F&73

G1o0: +G26~B6E

H100: +H26-HLT

T1G0: +I126-1672

J100: +J26-J63

FLO0: +E26-FH6E

L100: +L 261673

M100: +MZ26-M&Z

NIOG: +WN26-N&E

016G +026-0673

F100: +P26-F&3

Al: "ROROTICES/FMS INVESTMENT
Z2: 'DECISION MODEL

AL Tilotus 1-2-2 FLN:RIDM)
A2: "0OLD METHOD

rg: "CLD METHOD

Ce: "0LD METHOD

Ds: "0OLD METHOD

E8: "OLD METHOD

Fg: "QLD METHOD

G6G8: "DLD METHOD

H&: "0OLD METHOD

I8: "OLD METHOD

J8: "OLD METHOD

F8: "OLD METHOD

L8: "OLD METHOD

ME: "“0OLD METHOD

NE: "0OLD METHOD

08: "DOLD METHOD

Fg: "OLD METHOD

A%: "'COST ELEMENTS

n?: "“"YEAR
£9: “YEAR
D®: "YEAR
E9: "YEAR

RS I 25 B



Fe: "YEAR 5
G?: "YEAR 6
H?: "YEAR 7
19: "YEAR 8
JS: "YEAR 9

E2: “YEAR 10

L?: "YEAR 11

M?: "“"YEAR 12

NS "YEAR 13

09: "YEAR 14

F?: "YEAR 15

Al11: ‘Equipment Purchase

Al12: ‘Equip. Ship. % Install.
Al1Z: ’‘Special Tooling

Ald: ‘Fixtuwres

A1S: ‘Frogramming

Al&: ‘Supplied % Material
A17: "Equipment Maintenance
A19: ‘Equipment Repair

A12: "Equipment Overhaul

AZ0: ‘Facilities Modifications
A21: "Manufacturing Labor
AZ2: ‘Engineering Labor

A23: ‘Froduction Control

AZ24: ‘Shop Supervision

AZS: "Material Handling

AZ6: “Inspection

A27: "Training

AZ23: "Inventory Costs

£29: "Scrap ¥ Reworlk

AZ0: ‘Floor Space Costs

AZ1: ‘Other MFG. Overhead Costs
AZ2: ‘Engineering Overhead
AZZ: “Administrative Costs
AZ4: ‘Froperty Taxes

AT5: ‘Utilities

AZ6: ‘Interest (Cost of borrowed #)
AZ7: ‘Other Expenses

AZ?: ‘Equipment Salvage Value
A41: “TOTAL COST, OLD METHOD
E4i: (CZ2) E@SUM(BZ7..RB11)~BZ9
Ca1: (C2) eESUM(CEZ7,..C11)~C39
D41: (€2 @SUM(DZ7..D11)~-D39
E41: (C2) @SUM(EZ7..E11)-E39
F4a1: (C2) @SUMF3I7..F11)-F2%
G41: (C2) E@SUM((GZE7..611)-G39
H41: (C2) @SUM(HZ7..H11)~-H3?
I41: (C2) @SUM(IZ7..I111)-139
J41: (C2) €SuM(J37..J11)~-J39
B41: (C2) @SUM(ET7..H11) -39



1.11:
41
N4
041:
Fai:
AT I
=470
C47Z:
D4Z:
E47:
F4:
G4
H&Se
I47%:
Ja7:
(o IR
L.45:
MaZ:
N4
047
47
H4%5.
B45:
C45:
D45:
E45:
F45:
G452
H45:
145
J45:
| S T
L45:
HMAS:
HAD:
04%:
45:
A4 &
L46:
Caé.:
D46:
E4é:
Féade
G4é&:
H4é:
I4&:
J46:
F4ée
L4b:
M4&:

(C2)

EEUMCLE7 .. L11)Y—-LEQ

(C2) @SUMMZ7,. . ML) -M39
(C2Y @SUMINI7 . N11)Y—-NIQ
(C2y @5UM(O0=7..011)-039
(C2y @SUMIFIE7..F11)-F39
“HEW METHOD

“NEW METHOD

“NEW HMETHOD

“NEW METHOD

"HEW METHOD

CNEW METHOD

"NEW METHOD

"NEW METHOD

"HER METHOD

"MEW METHOD

"HEW METHOD

"NEW METHOD

"NEW METHOD

“NEW METHOD

"NEW METHOD

"NEW METHOD

‘COST ELEMENTS

"YEAR 1

"YERR 2

"YEAR 3

"YEAR 4

"YEAR &

"YEAR 6

“YEAR 7

"YEAR B

"YEAR @

"YEAR 10

"YEAR 11

"YEAR 12

52



N4&: "YEAR 13

D46: "YEAR 14

F4a4L: “"YEAR 15

A48: ‘Equipment Furchase

A49: ‘Equip. Ship. & Install.
as0: ‘Special Tooling
ASl: ‘Fixtures

52: ‘Frogramming

S%: ‘Supplied & Material
AS4: "Equipment Maintenance
ASS: "Egquipment Repair
A54: ‘Equipment Overhaul

AS7: ‘Facilities Modifications
=8: ‘Manufactwing Labor
AS%: ‘Engineering Labor
ALO: "Production Control

fi61: 'Shop Supervision

AbL2: ‘Material Handling

A&Z: “Inespection

AL4: "Training

ALS: “Inventory Costs

06E6: 'Scrap & Rework

Ab7: ‘Floor Space Costs

A&8: ‘Other MFG. Overhead Costs
f69: ‘Engineering Overhead
A70: “Administrative Costs
A71: ‘Froperty Taxes

G72: ‘Utilities

7Z: ‘Interest (Cost of borrowed
£74: ‘Other Expenses

A7&: "Equipment Salvage Value
A78: "TOTAL COST, NEW METHOD
i783: (C2) @SUMI{E74..ER48B)-R76
C7B: (C2) @SUMLC74..C48)-C76
D78: (C2) @SUM(D74..D4B)-D76
E78: (C2) @SUM(E74..E4B)-E76
F78: (C2) @SUM(F74..F4aB)-F76
G78: (C2) E@SUM(G74..648)-G76
H78: (C2) @SUM(H74..H4B)-H76
178: (C2) @SUM(I74..148)-176
J78: (C2) @SUM(J74..J4B)-J76
E7B: (C2) @SUM((K74. .KE48)-K76
L79: (C2) @SUM(LL74..L48)-L76
M78: (CZ) @eSuM{M74..M4B8)-M76
N78: (C2) @SUM(N74..N48)-N76
078: (CZ) @SUM(074..048)-076
F78: (C2) GSUM(F74..F48)-P76
ABO: \—

BSO: \-—-

Ce0: \—



D80: N-

E8D: N

FENIE NS

Ggo: N

HEO: N\~

I180: \-

JBO: -

E80O: N-

L80: N-—-

MBO: -

NBD: \-

020: \—

Efiys N—

AB1: "CAS- FLOW FROM INVESTMENT
EEZ: "YERS
CB8Z: "YEE&R
DEZ: "YEAR
ERZ: "YERF
F8Z: "YEAS
68T "YE&®
HBZ: "YE&®
I87%: "YE&=
JBI: "YEAF
meZ: "YELE 10

LEZ: "YEA= 11

MBZ: "YE~= 12

N8Z: “YE&= 13

0BZ: "YEAS 14

FBZ: "YE&= 19

ABS: ‘Egu-cment Purchase

B8S: +EB11-B48

£8S: +C11-C48

DBS: +D11-D48

EBS: +E11-E48

F8S: +F11-F48

GB85: +6G1:1-548

HBS: +H1:!1-H4E8

Ie5: +11:-1I48

JeS: +J1:-348

FeS: +H1:i-448

LBS: +L.11-L48

MB8S: +M1:i-M4B

NBS: +N11-N48

08%: +01:1-048

FBS: +F1:-F4B

AC6: ‘Eguip. Ship. % Install.
B86: +B12-E49

CB6: +C1:-C49

D8&: +D1Z-D49

EBbL: +EL12-E49

OoNoe Wb )R -



F86&:
GBb:

HB&:
I186:

J8&:
EBé&:
L8&:
MB&:
N8&:
086
FB&:
~87:
BB7:
EISi7H
La7:
ER7:
F87:
Ga7:
H37:
187:
J37:
k87
LB7:
MB87:
NB7:
087:
F87:
ABQ:
BB89:
£88:
DB8:
E88:
F88:
Geg:
HB88:
I188:
JB88:
e8:
L.88:
MB88:
N88:
0geg:
F8e&:
AR9:
EB8%:
c89:
D89?:
EBF:
F8?:
GB89:

+F12-F49
+312-649
+H12-H4%
+112-149
+J12-349
+H 1249
+L12-L 49
+M12-M49
+N12-N4Q
+012-049
+F12~-F4%9
‘Special
+E1Z3-B50
+C13-Co0
+D1Z~-D5S0
+E13-ES0
+F13-FS0
+613-G50
+H1Z-HS50
+I113~150
+J13~-J50
+1Z3-ES50
+L 13-L50
+M13~-MS0
+N1Z~-NS0
+013-050
+F13~FS0
‘Fixtures
+H14-ES51
+C14-C51
+D14-D51
+E14~ED1
+F14-F51
+G614-G51
+H14-HS1
+114-1I51
+J14-351
+F 14~-E51
+ 14~L51
+M14-M51
+N14-N51
+014-051
+F14~-F51
‘Programm
+B15-B52
+C15-C52
+D15~-D52
+E15-E52
+F15-F32
+615-632

Tooling

ing
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H2G .
189:
JB%:
1e?:
LO9:
MaQ:
N8G 1
087z
FRe:
ASD:
BRO:
Ce0:
DRO:
E20:
FQO:
G0
HZ:
I19C:
JGO:
KR0:
LR0:
MR0:
NQC:
0%0:
FQ0:
A%1:
BEG1:
C21:
D?1:
E@1:
F21:
G?1:
H?1:
I51:
J21:
ES1:
LP1:
MP1i:
NG1:
0%1:
FF1:
At el
Bel:
Cel:
De2:
EQZ:
FQ2:
G?2:
He2:
192

+H1S5-HS2
+I115-152
+J15-352
+FE15-152
+L15-L52
+M15-M3Z
+N1S-N32
+015-052
+F15-F352
‘Supplied
+R16-BSZ
+C146-CS5
+D146-D353
+E16-ESE
+F146-FS3
+G16-6G53
+H16-HI3
+I116-153
+J16-J57Z
+E16-K53
+L16-LS3
+M16—-M53E
+N14-NSZ
+016-057=
+F16-F33

‘Equipment Maintenance

+E17-BS4
+C17-CS4
+D17-D54
+E17-E54
+F17-FS4
+617-6G54
+H17-HS4
+117-154
+J17-354
+K17-KS4
+ 17-L.54
+M17-MS4
+N17-KN54
+017-054
+F17-F54

Qe

o

Material

‘Equipment Repair

+EB18-RB55
+C18-C55
+D18-D55
+E18-E55
+F18-F55
+G18-655
+H18-H35
+118-155

56



Jo2: +J18-J35
22 +K1B-KSS
L92: +.18-1.55
Me2: +M18-MSE
N?2: +N18-NSS
092: +018-05S
Fo2: +F18-F3S
A%Z: ‘Equipment Overhaul
B93: +B19--B56
Ce3: +C19-CSé
DRZ: +D192-DS6
EQZ: +E19-ES6
FeZ: +F19-F56
G9%3: +G19-GS6
HeZ: +H19-HS6
I97: +119-156
J93: +J19-J36
1953 +H19-KS6
L9Z: +L19-LS6
MSZE: +M19-M36
NSZ: +N19-NS6
097Z: +01°9-056
FQZ: +F19-FS6&
A94: ‘Facilities Modifications
ES4: +B20-BS7
CR4: +LC20-CE7
D2?4: +D20-DS7
E®4: +ER0-EZ7
Fe4: +F20-F57
G24: +G20-6GS7
H?4: +H20-HS7
194: +I20-157
Jo4: +J20~-357
KS4: +E20-KS7
Le4: +L.20-.57
Me4: +M20-MS57
NS4: +N20-N57
0%4: +020-057
F@4: +F20-P57
ASS: ‘Manufacturing Labor
ESS: +B21-RS8
CeS: +C21-CS8
DR%: +D21-DS8
E®S: +EZ21-ES8
FRo: +F21-F358
G95: +621-658
H9S: +H21-H38
195: +I121-1I%8
JoS: +J21-J358
K9S +E21-k58



+L21-LES
+MZ1 M58
+NZ1-NS8
+021-058
+F21-F58

‘Engineering Labor

+BE22-ES9
+C22-C59
+D22-DS9
+E22-ES9
+FRE-FS9
+B2E-659
+HR2-HS9
+122-159
+J22-J59
+HL22-KS9
+L22-L59
+M22-MS9
+NZ2-NST
+022-059
+P22-F59

‘FProduction Control

+RB2ZE-R6O
+C2Z-Ca0
+D27-D60
+ER2E-E6D
+F2I~-F60
+B23~640
+H2T-HGO
+I273~160
+J23~-J60
+§;

+MIT-M60
+NZI-N&D
+023-060
+F23~F60

‘Shop Supervision

+B24-E61
+C24-Ch1
+D24-D61
+E24-E61
+F24-F 61
+624-6G61
+H24-H61
+124-161
+J24-361
+K24-KE1
+L24-L 61
+M24-M6EL

58



AlOLl: "Training
B1O1l: +R27~-Rb64
C101: +C27-ChH4A
D101: +D27-D&4
E101: +E27-E&4
Fi01: +F27-F&4
G10l: +G27-Gé4
Hi101: +HZ7-H&4
I101: +I27-164
Jiotl: +3J27-J64
#101: +E27-E64
L101: +L27-0.64
Mi01: +M27-M64
N1O1: +N27-N&64
0101: +027-064
F1o1: +F27-F64
A102: "Inventory Costs
E102: +BZB-R&S
C102: +£28-C&S

C102: +D2B-D&S
E102: +E28-E&TE

F102: +F28-F&S
G102: +628-6&5
H102: +HEB-H&E
1102 +128-1465
J102: +J28-J65
F10Z: +28-E 65
L102: +L2B-L&S
M10Z2: +M2B-MES
N1OZ2: +NZ8-N&S
0102: +028-0565
F102: +F28-F6&5
A10Z: ‘Scrap % Rework
B10Z: +RIP-R&E
C107: +C29-Cé6
D10OZ: +D29-D&S
E1QZ: +E29-EL6
F10Z5: +F29-Fé&é
Gi0OZ: +B29-6G&6
H10Z: +HI9-HbL6
I107: +129-166
J10Z: +J29-J6&6
103 +E29-EH&6
L10Z: +L29-L66
M10OZ: +M22-M&6
N10OZ: +N29-N&b
010Z%: +029-066
F10Z: +F29-F&6
FA104: ‘Floor Space Costs
B104: +BIO-R&7
Ci04: +CZO-C&7
Di04: +DIZ0-D&7
Ei104: +ETO-ELT7
F104: +FZ0-F&7
G104 +BIO-G&7
H104: +HZO-H&67
1104 +I70-167



J104: +3Z20-367
F 104 R EY
L1044 +LZ0-L67
M1O4: +MI0-MG7
N1O4: +NTO-N&7
0104 40Z0-067
F104: +FPZ0-F67
A10S: "Other MFG. Dverhead Costs
B105: +BI1-B&68B
C10T: +CZ1-C68
D10S: +DZ1-D68
E105: +EJ1-E68
F105: +FT1-F68
G10O%: +621-G68
H105: +HZ1-H&8
I110%: +IZ31-168
J105: +J71-J68
F105: +EZ1-E68
L10S: +L.31-L68B
M1OT: +MT1-M68
MN1IOS: +NT1-N68
010%5: +071-068
F10%5: +F31-F68
AR10&: "Engineering Overhead
Bl10é6: +RBIZ2-BL?
Cind: +CI2-C6%9
D106 +DI2-D6?
E106: +EZ2-EL9Q
F1ob: +FI2-F69
Glod: +GI2-6&7
H10&: +HIZ2-HLE?
I106: +I32-16%9
J10&: +33T2-369
Fi0b: +EI2-K69
L10O&: +L32-L69
M104&: +MI2-M69
N10&: +NIZZ2-N69
D106 +03I2-06%9
F104: +PI2-PLQ
A1O7: ‘Administrative Costs
B1O7: +B3IZ-B70
C107: +CI3ZI-C70
D107: +DZZ-D70
E107: +EZZ-E70
F107: +F3Z-F70
G107: +GEZ-670
H1O07: +HZIZ~-H70
I1107: +I3Z-170
J107: +J23-370
F107: +KIZ-E70




L107: +L33-L70
M1O7: +MIE-M70
N10Q7: +NZIZ-N70
0107: +033-070
F107: +FIE-F70
A108: ‘'Froperty Taxes
E108: +RBZ4-E71
c108: +C34-C71
D108: +D34-D71
E108: +E34-E71
F108: +F3Z4-F71
Gi0g: +G6G34-G71
H108: +HZ4-H71
I1108: +134-171
J108: +J34-J71
E108: +K3I4-E71
L108: +LZ34-1L.71
M108: +M3I4-M71
N108: +NZ4-N71
0108: +034-071
F108: +F3Z4-F71
A1OF: "tilities
E109: +BI5-B7Z
C109: +C25-C72
D10%: +D35-D72
E10%9: +EIS-E72
F109: +FI5-F72
G10%: +GE5-6G72
H109: +HIS-H72
I1109: +135-172
J109: +J3E5-J72
109 +HIS-KT72
L109: +LT5-L.72
M10O%P: +MIS-M72
N109: +NIS-N72
0109: +035-072
F10%9: +FI5-F72
A110: "Interest (Cost of borrowed #)
EB110: +RBI6-B73
C110: +CT6-C7=
D110: +D3&-D73
E110: +EZ&6-E7Z
Fi110: 4F346-F7Z
110 +G36-673
H110O: +HI6-H7Z
I1110: +136-173
J110: +J36-373
110 +KI6-VKT73
L1160: +LT6-L73
M110: +MILE-M73E



MN11G: +NIH-N7Z
0110: +0Z6-073
F110: +FZ&6-F73
Al1l11: "Other Expenses
Bi1l11: +EZ7-R74
111« +CZ7-C74
Di111: +DZ7-D74
E111: +EZ7-E74
Fil11l: +F3Z7-F74
G111: +0G37-G74
H1l11: +HZI7-H74
I111: +137-174
Jil1l: +JZ7--J74
F11l: +KZ7-K74
Li1i: +LZ=7-L74
M11l: +MZ7-M74
M1ll: +MI7-N74
0111: +0=Z7-074
Fi111: +FZ7-F74
AllZ: "Equipment Salvage Value
El117Z: +RB7&-BIQ
C1135: +07&6-CE9
L113: +D76-D39
E113: +E76-EZQ
F11Z: +F76-F39
G11Z: +G76-G29
H117T: +H756-HI®
T113%: 4176-139
Jil=: +J746-J39
7113 +E76-KIQ
L11Z: +L76-L39
Mi13: +M746-M3I9
M11T7: +M746-NZ9
011Z%: +076-039
F11Z3: +F76-FP39
Al15: "NOMINAL CASH FLOW (NCF)
E115: (C2) +B41-EB78
C11S: (C2) +C41-C78
L115: (C2) +041-D78
E115: (C2) +E41-E78
F115: (CZ)y +F41-F78
G115: (C2) +6G41-G678
H115: (C2) +H41-H78
I1115: (CZ) +I41-178
J115: (C2) +J41-378
11115: (C2) +K41-K78
L115: (C2)y +L41-L78
M115: (C2) +M41-M78
M115: (C2) +M41-N78
0115: (CZ) +041-078



F115: (C2) +F41-F78

A117: \-

B117: \-—

Ci17: \-

D117: N\~

E117: \—

F117: \-

£5117: \-

H117: \-

I117: \-

J117: \—

K117: \-—

1117 \—

M117: \—

N117: N\—-

0117: \—

F117: \—

A118: 'FRODUCTION QUANTITY ADJUSTMENT
Al119: ' (BEFORE TAX)

A122: "FRODUCTION QUANTITY, OLD

B122: "OLD METHOD

£122: "0OLD METHOD

D122: "OLD METHOD

E127: "OLD METHOD

F122: "OLD METHOD

G122: "OLD METHOD

H122: "OLD METHOD

I122: "0OLD METHOD

J122: "OLD METHOD

F122: “0OLD METHOD

L122: "OLD METHOD

M122: "OLD METHOD .

N122: "OLD METHOD

0122: “OLD METHOD

"OLD METHOD

"METHOD

"YEAR 1

"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAF
"YEAR
J123: "YEAR
F12%: "YEAR 10
L12%: "YEAR 11
M12Z: "YEAR 12
N123: "YEAR 13
D123: "YEAR 14

N o~NWUD )
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F12%:
A125:
A127:
A128:
A129:
ALZET:
B1Z1:
Ci131:
D131
E1Z1:
FL&1:
Gi1E1:
H1Z1:
11351
J1Z1:
F1Z1:
L1351
M1Z1:
N1Z1:
3131

"YEAR
‘GROSS ANNUAL THROUGHFUT

15

ITEM A
ITEM R
ITEM C

(GAT)

"AVERAGE COST FER UNIT (CFU)

(C2)
(C2)
(C2)
(C2)
(C2
(C2)
(C2})
(C2

(C2)
(C2)
(€2)
(C2)
(C2)
(C2)
(C)

~
!

PO A A e
1

"FRODUCTION QUANTITY,

"HEW
"NEW
"NEW
"NEW
"NEW
"NEW
"NEW
"NEW
"NEW
"NEW
"NEW
"NEW

+E41/+B125
+C41/+C125
+D41/+D125
+E41/+E125
+F41/+F 125
+641/+G125
+HHA1 /7 +H125
+141/+1125
+J41/+3125
+HEAL/+E1R2E
+L41/+L125
+M41/+M1I25
+NA1/+N12S
+041/+0125
+FA41/+F 125

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
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N1Z5:
0135:
F135:
AlZ4:
Bl1Z6:
C136:
D13&:
E1Z&6:
F1Z&:
B136:
H1Z&:
I1136:
J13&:
F13b:
L13&:
Mi1Z&4:
N1Zée
0134:
F1Z56:
A138:
A140:
At4l:
A142:
A144;
B144;
C144:
D144
144
F144:
144:
H144:
I1144:
Ji144:
F144:
L144:
Mi44.
N144:
0144:
F144:
Al4déb:
Bl144:
C146b:
D146&6:
E146:
Fi144:
G146:
H146:
1146:
J146:
1146

"NEW METHOD
"NEW METHOD
"NEW METHOD

‘"METHOD

"YEAR
"YEA&R
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YE&R
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR

‘BROSS ANNUAL THROUGHFUT

M ONCU DR

ITEM A
ITEM B
ITEM C

(GAT)

"AVERAGE COST FER UNIT(CRW)

(C2)
(C2)
(C2)
(C2)
(C2)
(C2)
(€2
(C2)
(C2)
(C2)
(C2)
(C2)
(C2)
(C2)
(C2)
\__
\__
N
\_
\_
\._
-
\__
\__
\__
\__

+R78/+R138
+C78/+C1328
+D78/+D138
+E78/+E138
+F78/+F 138
+GB78/+61328
+H78/+H138
+178/+1138
+J78/+43138
+E78/+K 138
+L78/+L138
+M78/+M138
+N78/+N138
+078/+0138
+F78/+F1738
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L146: N-

M14&: \-—
Nid4bé: \—
0146 \—
F144: \-

A147: "FRODUCTION QUANTITY ADJUSTMENT RESULTS
A148: "NEW METHOD AS COMFARED TO OLD METHOD
B1S1: "YEAR 1

C181: "YEAR
D1S1: "YEAR
Z151: "YEAR
F151: "YEAR
G151: "YEAR
H1S1: "YEAR
I181: "VEAR
J131: "YEAR S
131 “"YEAR 10

LiZ1l: "YEARR 11

M131: “YEAR 12

N151: “YEAR 13

C1Z1: “"YEAR 14

CF191: "YEAR 15

fA15%: "CHANGE IN GROSS THROUGHFUT
B15Z: +B1ZE8-B125

C153: +C13B-C125

D18Z: +D1Z2B-D125

ELSF: g+E138-E125

F153: 4F128-F123

G157 +G61IZ8-612%

H1SZ: +H1328-H128

I153: +1128-112%

JI155: 40128-0125

1530 +1138-K125

L15Z: +L1Z738-L125

M15Z: +M138-M125

N15Z%3: +N1Z8-N125

01%Z: +0138-0125

F15Z%: +F1Z28-F125

A12%5: "4 CHANGE IN GROSS THROUGHFUT
B155S: (F1) +BR15Z/E125

C155: (F1) +C1SZ/C12S5

D135: (F1) +D15Z/D125

E155: (F1) +E15=E/7E125

F15S: (F1) +F153/F125

6159: (F1) +615%/6125

H155: (F1) +H1SZ/H12S

I155: (P1) +I153/1128

J159: (F1) +J183/J125

F153: (F1) +K1SZ/E125

L155: (F1) +L153/7L125

AN AR
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M155:
N155:
0155:
F155:
ALS7:
B157:
C157:
D157:
E157:
F157:
G157:
H157:
I1157:
J157:
K157:
L157:
M157:
N1S7:
D157:
F157:
A159:
B1E9:
C15%9:
D159:
£159:
F159:
G159:
H1S59:
I115%:
J15%:
1159:
L159:
(S8
N1S9:
0159:
F159:
Al&l:
Bi1&l:
Cibls
Dible:
E1&61:
Fl&1:
161
Hi&l:
I161:
Jibkl:
K161
Li&1:
161:
Nibkl:

(F1)
(F1)
(F1)
(F1)

+HM1ISE/ML2S
+N1SZ/N125
+0135%/0125
+F152/F125

‘CHANGE IN FRODUCTION COST/UNIT

(C2)
(C2)
(C)
(C2)
(C2)
(C23
(C2)
(C2)
(C2)
{C2)
(C2
(C2)
(C2)
{C2)
(C2)

"% CHANGE IN FROD COST/UNIT

(F1)
(F1)
(NI
(F1)
(F1)
(F1)
(F1)
(F1)
(F1)
(F1)
(F1)
(F1?
(F1)
(F1)
(F1)

‘CASH FLOW AFTER ADJUSTMENT
-1% (+B1Z8*R157)
—1*(+C1738*C157
1% (+D1738%xD157)
-1% (+E1758#E157)
~1% (+F128%*F157)
—-1#{+G1738+6157)
~1¥ (+H1Z8¥H157)
-1#(+I1Z28%1157)
—1#(+J1328%*3157)
—1* (+K1TB%E157)
—1#(+L178*.157)
-1 % (+M138%xM157)
—1% (+N1Z8xN1S7)

(C2)
(C2H
(c
()
(CH
(C)
(E2Y
(C2)
(C2)
(C2H
(C2)
(C2)
(Cc

+E144-R131
+C144-C171
+D144-D131
+E144-E171
+F144-F131
+G5144-6171
+H144-H131
+1144-1171
+J144-3131
+£144-K131
+L144-1171
+M144-M171
+N144-N171
+0144-01731
+F144-F131

(+BE1S7/EB131)
(+C127/C1351)
(+D1357/D13E1)
(+E157/E131)
(+F187/F1Z21)
(+G157/61731)
(+H1S7/H1Z1
(+1157/1131)
(+J137/J1321)
(+1157/7K1321)
(+L1S7/7L131)
(+M157/M131)
(+N1S7/N131)
(+0157/70131)
(+F1S7/F131)
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D161
Flé&1:
ALéE2:
Al1&4:
RBlé&4:
Clé4:
D1&4:
E164:
F164:
G164:
H1&44:
1164:
J164:
F1&a:
L1564
M164:
MN1&4:
C1564:
F1&4:
fA165:
Albb:
E1&8:
C168:
D148:
E168:
F168:
G1&8:
H1 &8
1168:
J1468:
F1&8:
L168:
Mi&8:
N168:
0168:
F168:
f6170:
A171:
A172:
Al174:
B174:
Ci74:
D174:
E174:
F174:
G174:
H174:
1174:
J174:
F174;

(C2)
(e )

\__
\‘,.“
\ -
\ -~
\ -
\ -
\ -
\__
\..-
\ -
\._
\—
\ -
\._
\ -
\\_

'ADJUSTMENT FOR CHANGES IN
"BUALITY OR VALUE ADDED
"YEAR

"YE&R
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEAR
"YEA&R
"YEAR
"YEAR
"YEAR
“"YEAR
"YEAR
"YEAR

"CHANGE IN VALUE ADDED FER
"UNIT AT THE WORE
"UMDER NEW METHOD

-1 (+0138%0157)
~1¥(+F1Z8%F157)
"FROM CHANGE 1IN FROD QUANTITY

N e R e

o

9

10
11
12
13
14

135

STATION

‘CASH FLOW IMFACT OF VAL ADDED
(C2) +E170%R178

(C2)
(C2H
(C2)
(C)
(C2)

+C170#C1 328
+D170%D1738
+E170%E1 78
+F170%F128
+G170+46178

(C2) +H170¥H17Z8

(C2)
(C2)
(C2)

+1170%1138
+J170%J178
+H170%E138
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Li174;
M174:
N174:
D174
F174:
~176:
Bl17&:
Cl76:
D17&:
E176:
F17&4:
317&6:
H17&6:
117&:
J176:
FK176:
L176:
Mi7&:
N176:
0176:
F176&:
/178:
B17e:
C178:
L178:
E178:
F178:
G178:
H178:
1178:
Ji78:
K 178:
L178:
M178:
N173:
0178:
F178:
M179:
BE179:
C179:
0179:
C179:
F179:
G179:
1H:179:
117%:
J179:
LM A7C
LL179;
11179

(C=)
(C2)
(C2)
(C2
(C2

‘'CASH FLOW, VAL ADDED ADJUSTED

(C1)
(Cc1)
(C1)
(C1)
(C1)
(1)
(C1)
(C1)
(C1
(C1)
(C1)
(c1y
(C1)
(C1)
(C1)
"CUM
(C1)
(C1)
(C1)
(C1)
(C1)
(C1)
(C13}
(c1)
(C1)
(C1)
(C1)
(C1)
((£519
(C1)
(C1)
\_
\_-
\—
\...
\‘__
\_.
\_.
\-.
\—
\\__
\._.

\_.

+L170%L1728

AML70#M1E8

+M170%N1Z8
+0170%0138
+F170%F138

+RB174+B161
+C174+C161
+D174+0161
+E174+E161
+F174+F16&61
+G174+35161
+H174+H1461
+I1174+1161
+J1744+J161
+E174+k 141
+L174+L161
+M174+M161
+N174+N16&61
+0174+0161
+F174+F161

CAGH FLOW, VAL ADD ADJISTED

+B176 _

@SUM(B178,C176)
@sUM(C178,D17&)
@SUM(DL78,E174)
@EUM(EL7B,F174)
@sUM(F178,6176)
@EUM(B178,H176)
GEUM(HL178,117&8)
@EUMIL78,J176)
@SUM(JL178,E176)
@5LM (178,1.1748)
@sSUM(L178,M17&)
@EUM (M178,N174)
@SUM(N178,0174)
@5UM(D178,F178)



MI7%9: \-

D17%9: \~

BRIV NS

A181: "INTERNAL RATE OF RETURN
E181: (F2) E@IRR(0.4,B17&4..F176)
A138%: "DISCDBUNT RATE =

E187: (F2) 0.2

A185: NPV OF INVESTMENT

E185: (CZ) ENFVI(BIBIZ,E176..F17&)
~187: \-—
R187: \~
C187: \—
D187: -
E187: \-
F187: \-—
5187: \-—
H187: \--
I1187: N\~
Ji187: \--
187: \—
L187: \—
M187: \—
N187: \-
01287: \-
F187: \-
B189: "YEAR
Cci1e9: "YEAR
D1E%: "YEAR
£18%9: "YEAR
F189: "YEA&AR
G189: "YEAR
H189: "YEAR
1189: "YEAR
J18%9: "YEAR
189: "YEAR 10

L189: "YEAR 11

M18%9: "YEAR 12

N18%9: "YEAR 17

0189: "“YEAR 14

F18%: "YEAR 135

A121: ‘DISCOUNTED CASH FLOW
B191: (C2) EGEXF (~-RIBIx*1)*B174
Cl91: (C2) GEXF(-BIBI*2)¥C176
D121: (C2) EGEXP (-B18Z*3)x%xD176
E191: (C2) E@EXF(~B133%4)*E176
F121: (C2) @EXP(-RIBIxS)#F176
G1?1: (C2) GEXFP(-B18I*6)*G176
Hi?1: (C2} @EXP (-B18Tx7)*H176
I1121: (C2) GEXP(-BISZ*B)*I1176
J1Q1: (C2) GEXP(-BE187+9)*xJ176

LS 0 B
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191: (C2) @EXF(~E1873x10) %174
L1?1: (CZ) GEXF(-RIBZIx11)xL 1764
M191: (CZ) GEXF(~-RIBI*12)*M176
N1i91: (C2) GEXF(-RIBI*13)*N176
01%21: (C2) EEXF(-EH18Z%14)*0176
Fi191: (C2) GEXP(-RIBI*1D)*¥F176
A192: C (CONTINUOUS DISCOUNTING)
A194: 'DISCOUNTED CUM. CASH FLOW
E194: (C2) +B1%91
C194: (C2Y +RIP4+CLIRL
D1e4: (C2) +C194+D191
F194: (C2) +D194+E191
F194: (CI) +E124+F121
5194: (C2) +F194+6121
H194: (C2) +6194+H121
I1194: (C2) +H194+11%91
Ji%®4: (C2) +1194+31%1
194 (CR2) +J194+K191
L194: (C2) +E194+L191
M194: (C2) +L194+M121
N194: (CZ) +M1I94+N1?1
3194: (CZ) +N124+0191
F1%94: (C2) +0194+F191
A196: \-
R19&8: \-
C12&: \—
D19&: \—
1985 \—
F196: N—
51946 \--
1962 \—
T19&: \=—
J196: \~—
1946 \ =
L12b&: \-
M19&: \—
M1®&: \—
0196 \—
F 196 \—
N197: "AFTER TAX ANALYEIS
AZ00: "COMFUTATION OF DEFPRECIATION, INVESTMENT TAX CREDITS, & TAX SAVING

AZO2: T INVESTMENT IN DEFRECIABLE
B20Z: "0LD METHOD
CZ02: "OLD METHOD
D202: "OLD METHOD
E202: "“0OLD METHOD
F20Z: "OLD METHOD
3202 "0LD METHOD
H20Z2: "0OLD METHOD
1202 "0OLp METHOD
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I217: O.1%1I208

J217: 0.1%J208

F217: 0. 1%K208

L217: O.1%L208

M217: O.1%M208

N217: . 1%M208

0217: ©.1x0208

F217: Q. 1%F208

A21%: CTOT FED INVESTMENT TAX CREDIT
EZ19: (C2) @SUM(R217..EZ214)
C219: (C2) @SUMIC217..C214)
D219« (C2) @EUMD217..D214)
E219: (C2) @SUM(ERZ17..EZ214)
F219: (L2 @BUM(F217..F214)
(219« (C2) @EUMG217..6214)
H219: (C2) @SUMHZ17..H214)
I219: (C2) @SUM(IZ217..I1214)
JR219: (C2Y @suUM((J217..J214)
K219: (CZ) @SUMIKZ217..EZ214)
L219: (C2) @sUM(L217..L214)
M21Q: (C2) @SUMM217..M214)
N219: (C2) @SUMNZL17..N214)
0219: (C2) @SUM0N217..0214)
F219: (C2Y @EUM(F217..F214)
‘DEFRECIATION 1ST YR BASIS
‘Z Yr Froperty
(+B205—-(B214/2))
(+C205-(C214/72))
(+D205—-(D214,2))
(+E205-(E214/2)
(+F20S-(F214/2))
(+G205-(G214/2))
(+HZ205-(H214/2))
(+I205-(1214/2))
(+J205-(J214/2))
(+E205-(FE214/2))

: (HL20S-(L214/72))

r (AMR0S-(M2148/2))

= (AN20S-(N214/2))
(+0205-(0214/2))
(+FP20S5—-(F214/72))
AZ24: 'S Yr Froperty

RT24: (+B206-(B21S5/2))
C224: (+C206~-(C215/72))
D224: (+D206—-(D215/2))
E224: (+E206—-(E215/2))
F224: (+F206-(F215/2))
G224: (+B206-(G215/2)
H224: (+HZ206—-(H215/2))
I224: (+I1206—(1215/2))




J224: (+J206~(J215/20)
224 (+E206-(K215/72))
L224: (+L206—(L215/72))
ME24: (HM206-(M213572))
NE24: (HNZO06—(N215/72))
0224: (+0206—-(0215/72))
FR24: (+F20&6—-(F215/72))
A275: 10 Yr Froperty
BE225: (+B207-(B214&/72))
CR25: (+C207~-(C21672))
D225: (+D207-(D214&72))
E225: (+ER07-(E21&/72))
ER25: (+F207-(F21&6/2))
G225 (+GRR207-(B216/2))
H225: (+HZO07-(HZ21&6/72))
I225: (+1207-(I21&6/72M)
J225: (+J207-(J216/2))
E2R5 (+E207-(H216/2))
225 (+LRO7-(L216/2))
M225: (+M207-(M21&/72))
NZ2S:  (+N207-(N216/72))
‘0225: (+0207-(0216/2))
225 (HFZR07-(FR21&6/72) 0
A226: 15 Yr Froperty
BoR&G: (+DBR08-(B217/2))
224 (+CROB-(C217/20)
(+D20B-(D217/2)
E224: (+EZ0B-(E217/23)
FRobs (+FR20B-(F217/2)0
(+B208-(G217/2))
HI2R2&: (FHZOB-(H217/2))
1224 (+I20B-(I217./2)
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.

MBS

M241:

NZ41:
0241:
Fed41e
MZ242:
NZ42:
0242:
FRa2:
Mo4aZ:
N24TE:
0z4z:
P24z
MZa7:
M247:
0247«
F247:
M249:
NZ49:
0249:
F249:

250
N2S0:
0290:
FR50:
MZ257:
N2S7:
0z257:
287

M261:

Q.05 (BR2R6+CR2E26+D226)
0. 0S¥ (BRRLE+CER26+D226)
Q. O5¥ (BRR6+C226+D226)
0. 0S* (B226+C226+DEE6)
(C2) @SUMMRTE. . M2Z0M
(C2) @SUMN2IE. ONZZOM
(C2) @SUM(D2Z=, 0270
(C2r @SUM(FRIZ..F220)
(C2) 0.46% (M2ES5+ (MISS*MEZI5E))
(C2) 0. 46% (N2IS5+ (N1SS*N2Z5Y)
(C2) 0. 446% (D2352+(0135%0D235) )
(C2) 0.46% (FRESH (F135S*F2Z0))
(C2) 0.456% ((M41-M21O0Y+(M155% (M41-M210) )
(C2) 0.46% ((MNA1-N210)+(N1S5# (N41-N210)))
(C2) 0.46%((D41-0210)+ (D155 (041-0210)))
(C2) 0.46%((F41-F210) +(F1SS* (F41-F210)))
\._
\._
\.._
“QLD METHOD
"OLD METHOD
"OLD METHOD
“0LLD METHOD

"YEAR 12
"YEAR 17
"YEAR 14
"YEAR 15
\._
\.....
\_
\._

“NEW METHOD
“NEW METHOD
“NEW METHOD
"NEW METHOD

"YEAR 12
"YEAR 13
"YEAR 14
"YEAR 15

(C2) @SuUMMZ52. . .M25%)
(C2) @SUMNZSZ. .N255)
(C2) @SUM0252. . 0259)
(CRY @SUM(F2T2..FPE5)
0. 06¥MIST
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WNT&EY o & G5eN2EDR
U7l s L, 0602572

P61 0nbsR252

M52 @ M RSE
NIGD Ol 1T-N2EE

262 9.l
Ples O
MEGE: 05 RIS
NI2OEr oL 1o N2LA
D267 0190254
PO QLT R54
26t D01 eM2Es
MG OU1LEN2ES
O2&d:s Q10255 &
FR64: 0. 1+FP255
MI&HA: (C2Y E@SUM(MZ264. . .M261)
N2&6: (C2) E@SUM(NZ64. . N261) 3
O2846: (C2) @5UMD264..0261)
PE&6: (C2)Y @SUMF2464..F261)
M270: (FM2E2-(M261/72))
N2F0r (FN252~- (N2&1/2))
Q270 (+0252-(0261 /2
F270: (+F252-(F261/72))
M271: (+M2DT3-(M262/2) )
NZ271: (+NDEZ~(NZ&D/2))
D271 (F025ZT-(0282/2))
(+FRQET~(FR62/2))
(+M254--(M26Z/2) )
(HEN25A- (NZLZ/2))
(+02T4-(Q26T/2))
(+F254-(P2EZT/2))
(+M2T5—- (M264/2))
(+NZ255- (N2&4/2))
(+D255-(0264/2))
r (+F255-(F264/2))
MZ77: Q.25¥MR704+ (L270%0.38)+ (O, I7%K270)
N277: C.R25XN270+(MI70%0.3R)+ (0. T7%L270)
D277: 0.25%02704+(NZ270%0.38)+ (0. 3I7*M270)
F277: Q.25%¥F270+(0270%#0.38)+ (0. Z7%#N270)
M278: o.15*M271+(L271*D.22)+(D.21*K271)+(0.21*J271)+(O.21*1271)
NE78: O.15*N271+(M271*0.22)+(O.21*L271)+(O.21*H271)+(O.21*J271)
0f=ysic o.15*0271+(N271*0.22)+(0.21*M271)+(O.21*L271)+(O.21*HE71)
FO78: 0.15%FPL271-(0271%0.22) + (0. 21%N271) + (0. 21%M27 1)+ (0. D1%L271) v
M7 % 0.08*M272+(0.14*L272)+(O.12*H272)+(O.1*(H272+I272+J272))+(D.09f(D2
FRAEDTR2AFZT7C+ER7T))
W7 D.DB*N272+(D.14*M272)+(O.12*L272)+(0.1*(I272+J272+H272))+(0.09*(52
FUFAE2T7EABRT2+HRTEY)
Cl7%: 0.0B*DE72+(O.14*N272)+(O.12*M272)+(D.1*(J272+K272+L272))+(0.09*(F2
T2+CLTR+HDTRHIZTE) )
FR79: 0.08*P272+(0.14*0272)+(0.12*N272)+(O.1*(H272+L272+M272))+(0.09*(GE
T2HHI724127243272))
MZ8GC: O.0SX(BR7Z+C2734+D2773)
NZB0: 0,05 (BR273+C273+D2773)
028G 005 (BR734C2734D273)
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FR80: O.05% (BE73+C273+D27D)
M2E2: (C2) @SUM(M280..M277)
N282: (C2) @SUMINZB0..N277)
n2eR: (C2) @SUM(0Z80..0277)
F2E2: (C2) @SUM(P280..F277)
MEB4: (L) 0.46%M282

N284: (C2) (.446%N282

nog4: (C2) 0.446%0282

FRe4: (CD) O.46%F2B2

M2B6: (C2) 0.46%(M78-M257)
NZE&: (C2) 0. 446% (N78-N257)
N286: (C2) 0.46%(D78-0257)
P86 (C2) 0.46% (F78-F257)
M78%: \—

NZ289: -

0289: \—

FRB9: \-

M290: "HNEW METHOD

N29O: "NEW METHOD

0290: "NEW METHOD

FPRE0: “NEW METHOD

MZ91: "YEAR 12

NEGL: “YEAR 13X

0791: "YEAR 14

P291: "YEAR 15

M295: \-—

N2GS: \—

0295 \~

Fo95: \—

MIe8: “YEAR 12

N292: "YEAR 13

02%98: "YEAR 14

FOog: YYEAR 195

MIO0: (C2) +M176

NIZOO: (C2) +N176

ozO0: (C2) +0176

FIOO: (C2) +F176

MZOS: (C2) +MEBL—MZIQ

NZOS: (C2) +N286-NI2I9

0I05: (C2) +D2846-0279

FIOS: (C2) +F2B6~F2I9

MZO7: (C2) (M2&66-M219)
NZO7: (C2) (N2&L-NZ19)
0Z07: (C2) (D266-0219)
FTO7: (C2) (FREL6-F219)
MIOF: (C2) (+M2B4-M2I7)
NIO9: (C2) (+NZB4-NZI7)
O=09: (C2) (+0284-0277)
EIO9: (C2) (+FP2B4-F2I7)
MZ11: (C2) +M245-M293



M1 (CL)y rHDAL-NIST

(CDy 10748 009

(CD) +02040-2en

(C2) AMI0O+MI0S+MI07+MT0F+MEI1 1
(CD) ANTOO4+NIOSHNTOZ7+NTO9+NE11
(CT) +0Z00+D305+0707+070%9+40211
(C2) +FZO04+FIOS+FI0O7+FP ZI09+FI11
(C2Y +LT1S+ME1 0

(C2) +MI1S+NI1E

(C2) +NZ1S+0=1 7

(C2) +0Q71S+FZ10

"WEAR 12

"YEAR 13

"YEAR 14

"YELR 15

(C2Y GEXF(-BIZ24+12)*PMI13

(C2) GEXF (—BIZZ4x1I1)*NI13

(CT)Y @EXF(~-LIZ24*»14)»DI17

(C2y GEXP(-BRIZ24x15)+FI105

(CZYy +LT71+MZ208

(CZ) +MTT14MERE

(T ANTT1I4+0T28

C2)y +DITZ1+#FIZES

£ FLOW. &FTER TaY, COM'T D16C
£TT4: CINTERNAL RATE OF RETURN
TT4: o FT: EIRER (.4 ,BIZE..RPIIE

CenaTTEFR Tiay . BISCOUNRTID!



Appendix C

Test Plan
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Appendix C

ROBOTICS.INVESTHENT DECISION MODEL (RIDM) — PRELIMINARY DATA
GATHERING PLAN (Test Plan for Phase III)

1. Phase III will test RIDM for its accuracy, adequacy, and ease of use.

a. Accuracy

(1) The accuracy of the model will be tested by running a test
case which exercises all the options, and all formulas and cell references.
The intermediate and final results of the model run will be checked against
the analysis results as calculated by hand.

b. Adequacy

(1) We believe the model as it exists after Phase II development
contains all essential analyses and outputs. However, this will be
validated.

(2) A number of "like-to-have" features will be explored. Those
features that are found to be especially useful, and which can be readily
included, will be added to the model. Extra features to be explored
include:

(a) Capability to address probabilities of future events,
particularly the probability of longer term utilization of the robotic/FMS
equipment.

(b) A feature to enable the quantity and value added
adjustments to consider each manufactured item separately, and not just in
terms of gross tbroughput as it presently operates.

(c) The provision of a "balance sheet impact" output, which
would show the impact of the investment on the company financial
statements, for each year of the analysis period.

c. Ease of use

(1) The following possible additions will be considerd to make
the model easier to use:

(a) Automatic "pull down" of the depreciation schedule from
the input section.

(b) Building in special studies, such as on costs (e.g.
total labor cost, total equipment cost, or cost ratios) or outputs (e.g.

performance, performance ratios).

(c) Providing white background to designate the inputs.
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(d) Referencing all or some variables by range names
instead of cell references.

(e) Using Macros to designate the analysis peried, and the
selection of options.

2. The users manual will be evaluated for clarity and completeness.

3.. The information for model validation will be obtained through
discussions with financial staff at several of the companies surveyed
during Phase I. Most contact will be by telephone, but at least one site
visit will be made for hands-on field testing. The draft model will be
sent to the reviewing companies as soon as approval for Phase III is
obtained.
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