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MICROCOMPUTER MODELING IN THE FOREST PRODUCTS INDUSTRY 
by Steve Reiff, Sandstrom, Reiff & Company 

The environment in which forest product man
agers must operate their businesses has become 
increasingly uncertain. The relative stability of prior 
years is behind us. In its place has come extreme 
volatility in demand, prices, interest rates, and log 
costs. This volatility has been accompanied by 
predatory import practices and fickle government 
and labor behavior. On the other hand, a technol
ogy explosion is in progress which offers improved 
realization, recovery, and productivity within the 
forest products operations-for a price. How does 
management proactively manage with so many 
variables affecting its operations? 

This paper discusses the general concepts of 
decision modeling and then presents a Repair/ 
Replace case example. 

THE NEED FOR MODELING 
Modeling is one practical tool that can assist 

forest product managers in coping with the myr
iad factors that can influence operations and profit. 
What is modeling? Simply stated, modeling is put
ting a real world situation into a mathematical 
formulation. 

Figure 1 
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Figure 1 depicts how modeling can benefit 
management. As the chart indicates, forest prod
uct managers are faced with many problems, 
situations, or questions, such as: 

STRATEGIC PLANNING ISSUES 
• What is the impact of inflation on real net 

worth? 
• With increasing output, what will working 

capital requirements be? 

• How can the impact of a change in labor 
rates be clearly and quickly communicated 
to negotiators? 

• What will be the impact of a change in gov
ernment regulations? 

• What is the effect of raw materials price 
increase on cost, demand, and operating 
income? 

BUDGETING ISSUES 
• What is the impact of increasing production 

to two shifts? 
• At what volume level is a shut-down in order? 
• How can a multi-divisional budget be revised 

and updated quickly and accurately? 
• What will be the impact on production costs 

and profits if the sales mix changes? 

INVESTMENT ANALYSIS ISSUES 
• Should equipment be repaired or replaced? 

• Which of two competing investments is pre
ferred? 

• What is the impact on corporate cash flow if 
an operating division is spun off? 

These questions require quick, accurate, and 
responsive information in order to make an appro
priate decision. Modeling can provide that infor
mation on a timely basis in order to reduce the 
risk of making an inappropriate decision. 

A HISTORICAL PERSPECTIVE 
Modeling is not a new phenomenon. However, 

there have been some significant technological 
innovations that have made it much more accessi
ble to all managers. 

Prior to the early 1970s, all modeling was done 
manually, as depicted in Figure 2. Whenever a 
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budget, cash flow projection, or investment analy
sis was prepared, it was "modeled" by a financial 
manager for top level management. The financial 
manager, after developing assumptions and cer
tain mathematical relationships, manually (with 
the help of a calculator) computed the results. 
Much modeling is still done in this manner. 

The manual approach has several drawbacks. 
First, it is very time consuming. Second, due to 
the slow processing time, financial managers com
promise the model. Instead of using longer, so
phisticated mathematical formulations that more 
closely resemble the real world, they use simpler 
formulations to save time generating results. Com
promising leads to inaccuracy since the model no 
longer corresponds to real world relationship. Third, 
errors occur because of the sheer number of com
putations required. The last problem with this ap
proach arises in the interface between the financial 
manager and top management. Oftentimes, be
cause of differences in backgrounds and skill 
mixes, communications breakdown between top 
management and the financial officer. Manage
ment may not receive the information it originally 
thought it asked for. In addition, top management 
has no opportunity to ask "what if" questions 
since doing so would require the financial man
ager to start all over. 

The 197Os brought an automated approach to 
modeling, the Language-Oriented Planning Sys
tem (see Figure 3). These systems are "Super
Languages." Examples include GE, Empire, IFPS, 
and CUFFS. These modeling languages typically 
require a mainframe computer and can be ac
cessed through time-share or an in-house system. 

Figure 3 
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The Language-Oriented planning System ap
proach to modeling was a big improvement to the 
manual approach since it could provide "what if" 
analyses on a reasonably timely basis. However, 
significant disadvantages exist that have limited 
its availability and usefulness. The first disadvan
tage is cost. Hardware costs range from $50,000 
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to $200,000 and up. The software itself costs from 
$20,000 to $75,000 and up. Then after the soft
ware is acquired, the firm must still develop its 
particular modeling application. This development 
often requires personnel with computer expertise. 
The development process is time consuming, of
ten requiring three to six months and more, de
pending on the complexity of the model. 

To develop a workable model, management 
must interface with data processing personnel in 
addition to financial personnel. Communication 
breakdowns frequently occur, causing significant 
delays and expense. Usually, the information is 
received too late to be of any value to management. 

Management can overcome many of the obsta
cles of prior modeling tools because of the advent 
of microcomputers and electronic spreadsheet 
software (see Figure 4). The advantages of this 
new modeling tool are discussed below: 

Figure 4 
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• Hardware can be acquired for well under 
$5,000. Electronic spreadsheet software, such 
as VisiCalc, Lotus 1-2-3, or Multi-plan, can 
be acquired for under $500. 

• Electronic spreadsheets provide flexibility, 
speed, and power. Electronic spreadsheets 
essentially provide free-form work areas on 
which to format a model in any way desired. 
They work equally well for strategic plan
ning models as they do for capital invest
ment models. Electronic spread sheets can 
compute complex mathematical formula
tions. In fact, almost any real-world situa
tion that can be logically thought out by 
management can be translated onto an elec
tronic spreadsheet. 

• Developing models on an electronic spread
sheet does not require any programming 
skills. In addition, it is relatively easy to learn 
how to use an electronic spreadsheet. Basic 
spreadsheet skills can be mastered in just a 
few days. This ease-of-use eliminates much 



of the communications and interface prob
lems inherent in the other two modeling 
methods. 

• Models can be user friendly. With proper 
design, models can be constructed in a very 
understandable and easy-to-read format. In 
addition, some of the second-generation elec
tronic spreadsheet software such as Lotus 
1-2-3, SuperCalc 3

, and VisiCalc IV, provide 
features to develop menu-driven models and 
perform laborious tasks such as overhead 
allocation and consolidation of multiple de
partments. 

• Important information can be developed rap
idly and accurately. Management can often 
see and use a working model in anywhere 
from a few hours to a few weeks depending 
on the complexity of the model. "What if" 
analysis is almost instantaneous and modifi
cations are relatively easy to make. 

HOW TO DEVELOP USEFUL MODELS 
As was discussed above, microcomputers have 

made modeling available to almost everyone at an 
affordable price. Unfortunately, this availability 
does not assure that a firm's modeling efforts will 
provide the information desired by management. 

Figure 5 
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Figure 5 outlines a methodology for model de
velopment that has been developed over the past 
several years. The first task most beginning model 
builders start with is Building the Model. They sit 
down at their microcomputer, turn it on, and begin 
typing. Usually by the time they are done, they 
have developed a model which is hard to under
stand, is internally inconsistent, and is impossi
ble for anyone but the model builder to use. Based 
on past experience, I recommend that the model 
builder do just the opposite-turn off the computer. 
In fact, a person should spend as much time or 
more performing the other tasks in the outline as 
they do building the model. 

Each of the tasks shown in the outline will be 
discussed briefly below. 

PURPOSE AND USE OF THE MODEL 
The first and most important task is to clearly 

define the purpose and use of the model. What 
decisions will be made as a result of information 
provided by the model? How frequently will the 
model be used, and by whom? What factors are of 
particular concern to management? What level of 
detail is required? Without careful attention to 
this task, the model will not be a usable tool in the 
end. An example of a clearly defined purpose and 
use might be: 

"The purpose of the proposed model is to as
sess the trade-offs between repairing and replac
ing a variety of equipment used in milling opera
tions. The key evaluation criteria should be the 
net present value of the decision to replace. Of 
particular importance to management is produc
tivity improvements generated by the new equip
ment." 

DEVELOP PARAMETERS, RELATIONSHIPS, 
AND FORMATS 

Based on the purpose and use described above, 
management defines in detail the parameters 
(assumptions) and relationships between parame
ters that are needed to provide the desired in
formation. In addition, the output format is devel
oped and reviewed by management to assure that 
it is understandable and meets the information 
requirements. 

Parameters 
• Output capacity of existing and proposed 

milling equipment (e.g., MBF, MSF 3/a). 

• Variable cost per unit of output including 
maintenance, energy, labor, etc. for existing 
and proposed equipment. 

• Time frames for analysis, existing and pro-
posed. 

• Marginal tax rate, ACAS tax rates, ITC rates. 
• Salvage values. 
• Interest rates. 

• Contractual arrangements including financ
ing covenants and term. 

• Inflation rates. 

Relationships 
• Projected output required. 

• Projected capacity utilization. 

Formats 
The model should show the cash flows associ

ated with both repairing and replacing the milling 
equipment, highlight the incremental cash flows, 
and compute net present value. The model should 
be able to accommodate up to a 10-year timeframe. 
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The parameters, relationships, and formats 
should be handwritten prior to building the model. 
A brief listing of other model building tips is in
cluded in Appendix B. 

BUILD THE MODEL 
The model can now be typed into the computer. 

Because the model has already been designed, 
the process is relatively fast. 

DEVELOP APPROPRIATE DATA 
The input parameters and relationships are de

veloped based on historical trends, discussions 
with vendors, etc. The quality of the homework 
performed at this level will have a direct impact on 
the quality of the model results. 

PROCESS DATA THROUGH THE MODEL 
At this point, preliminary data can be entered 

into the model and the assumptions and output 
can be printed. 

TEST AND DEBUG THE MODEL 
It is highly important to test and debug the 

model. Computer generated printouts do not guar
antee accuracy. The model should be tested for: 

1. Reasonableness-Are the results reason
able? Do they make intuitive sense? 

2. Mathematical accuracy and logic- The re
sults of the model should be recalculated 
by hand under several varying input assump
tions to assure their accuracy. 

3. Meeting the desired objective-Does the 
model meet the purpose and use that was 
originally established? 

INFORMATION 
The model is now a usable tool. Management 

can perform unlimited sensitivity analysis to as
sess the impact of different parameters on the 
decision. Using the example above, management 
could ask the following questions: 

1. What if materials costs fluctuate signifi-
cantly? 

2. What if energy costs skyrocket? 

3. What if inflation picks up again? 

4. Should we elect 5% or 10% investment tax 
credit? 

5. What if the estimated reduced falldown is 
not fully achieved? 

DECISION 
Based on the What-if analysis provided above, 

management is in an informed position to make 
the appropriate decision. 
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CASE EXAMPLE 
A Repair/Replace equipment decision model 

has been developed as an example of the use of 
modeling in decision-making by forest product 
managers. The model can assist management in 
evaluating the trade-offs between repairing and 
replacing a variety of equipment used in milling 
operations. The key evaluation criteria is the net 
present value of the differential cash flows result
ing from the decision to replace. The model high
lights the impacts of productivity improvements 
and reduced falldown. 

Two example model printouts are shown in 
Appendix A, a Planer-and a Bar Moulder. There are 
two pages of printout in each case. The first page 
contains the assumptions used in each scenario. 
The second page contains the results. 

ASSUMPTIONS 
The assumptions are categorized into four 

broad groups: 

1. Capital assumptions, including: 

• The firm's cost of capital 

• Salvage value of the existing equipment 
• Proposed equipment's purchase price 

• Investment tax credit rate (either 8% or 10%) 

• The equipments' output capacity 

2. Global operating assumptions, including: 

• The projected inflation rate 

• The firm's marginal tax rate 

3. Existing equipment operating assumptions 

4. Proposed equipment operating assumptions 

Both the existing and proposed equipment 
operating assumptions are categorized by: 

1. Energy costs 
2. Materials costs 
3. Wage costs 

4. Claims expense 

5. Maintenance expense 

All of the escalators have been tied to the 
global inflation rate. This linking of rates greatly 
simplifies the process of changing specific costs 
over time when these costs are directly related to 
the expected inflation rate. Rather than changing 
eight separate assumptions, only one change is 
required. It is also possible to escalate some costs 
faster than others. For example, one might expect 
energy costs to increase faster than the general 
rate of inflation. In addition, the maintenance costs 
on the existing equipment might increase faster 
than the general inflation rate due to increased 
breakdowns as the machine ages. 



The materials cost assumptions for the pro
posed equipment has been stated as a percent
age of SAVINGS over the existing equipment cost. 
This assumption facilitates the estimate of re
duced falldown. 

RESULTS 
The RESULTS section of each scenario high

lights the cash outflows for both the existing and 
proposed equipment on an after-tax basis. It is 
assumed that the existing equipment is fully de
preciated for tax purposes and the proposed equip
ment is depreciated over five years using the 
current ACRS rates. The difference in cash flows 
between the existing and proposed equipment is 
then computed. Finally, the net present value us
ing the firm's cost of capital is determined. 

In addition, a sensitivity analysis schedule is 
produced which indicates the net present value 
under various materials cost and cost of capital 
assumptions. This analysis quickly highlights for 
management the crossover points on a project 
without producing 15 different model runs. 

THE TWO EXAMPLES 
Example 1, a planer, costs approximately 

$90,000 and has projected savings primarily in 
claims with secondary savings in materials, wages, 
and maintenance. Given the assumptions, the de
cision to replace has a positive net present value. 
Therefore, management should approve the capi
tal expenditure. 

The sensitivity analysis provides additional 
information. At certain materials costs and cost 
of capital assumptions, the net present value is 
negative. If management expects that there is a 
high likelihood of a drop in materials costs and 
the firm's cost of capital rises due to increases in 
borrowing costs, the decision to replace becomes 
questionable. 

Example 2, a bar moulder, costs significantly 
more. However, the projected materials costs sav
ings are 25 percent. In addition, significant man
pow,Jr and maintenance savings are anticipated. 
The net present value is positive under all assump
tions in the sensitivity analysis indicating that the 
internal rate of return on the investment is well 
over 15 percent. 

OPERATING ENVIRONMENT 
The model was developed using Lotus 1-2-3. It 

took approximately four hours to develop. Each 
run takes approximately thirty seconds to recom
pute and another two minutes to print. The sensi
tivity analysis component is a special feature of 
1-2-3. 

CONCLUSION 
The cost effective decision-making support that 

these modeling tools can provide has been proven 
over the past few years. At the same time, the 
need for improved information by the forest prod
ucts managers on a timely basis has grown dra
matically. It appears that every forest products 
concern, small and large, could enhance the qual
ity of the decision-making process through the 
implementation of modeling activities. 

APPENDIX A 
Case Example Results 

Examples 1 and 2 are shown on the following 
pages. Each example has one page for assump
tions and one page for results. 

EXAMPLE 1 
Key Assumptions: 

• Purchase a replacement planer for $90,000 

• Significant reduction in claims expense 
• Additional savings in reduced falldown, pro

ductivity, and maintenance 

Results: 
• Positive net present value under certain 

cost of capital and materials cost scenarios 

EXAMPLE 2 
Key Assumptions: 

• Purchase a replacement bar moulder for 
$130,000 

• Substantial reduction in falldown 

• Additional savings in energy, productivity, 
claims, and maintenance 

Results 
• Positive net present value under all cost of 

capital and materials cost assumptions 

APPENDIX B-MODEL BUILDING TIPS 
1. Preplan-develop a handwritten format. 

2. Don't mix inputs and outputs. Do not imbed 
parameters and relationships witt)in the report 
section of the model. In addition, have all the 
assumptions in one area, not dispersed 
throughout the model. 

3. Make the model self documenting: 
• Generously use run names and dates. 
• Use adequate verbal descriptions-don't 

abbreviate. 

• For complex computations, develop sub
sidiary schedules. 

4. Know your printer width before designing 
reports. 
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Run Ila •e-- .>PI aner 
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0 0 0 0 0 0 0 0 0 

24,57(1 26, JOI 27 t 729 29 t 460 31,300 33,256 35,336 37,548 39,900 42,811 
========== ========== ========== ========== ========== ========== ========== ========== ========== ========== 

Proposed Replaee■ent Equip■ent Cash Flow Analysis 

Energy Costs 1,000 1,081 1,169 1,264 1,367 I 1478 1,597 I 1727 1,867 2,019 
"ateri als Costs 20,925 22,181 23,511 24,922 26,417 28,002 29,683 31,463 33,351 36,059 
Nage Costs 8,684 9,2(15 9,758 10,343 10,964 11,621 12,319 13,058 13,841 14,672 
Claims Expense 0 0 0 0 0 0 0 0 0 0 
"aintenanee Expense 2,000 2,099 2,202 2,311 2,450 2,597 2,753 2,918 3,093 3,279 
Depreciation 13,500 19,800 18,90(1 18,900 18,900 0 0 0 0 0 

---------- ---------- ------------------------------------------------------------ --------------------
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-------------------- ---------- ---------- ---------- ---------- ---------- ------------------------------
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---------- ---------- ---------- ---------- ---------- --------·-----------------------------------------
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• =-======----=-===---======--== =======--= ========== ========== ===-======= =-----==== -========---======== 
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========------=-==---========== ========== ========== ========== ========== ========== -========= =========-= 

NET f'RESEPH VALUE-------------> 41941 

NET PRESENT VALUE 
SENS ITI V HY ANALYSIS 
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--------------------------

flfllfffflf 10.001 12.501 15.00t 
$0,35 9,853 3,635 11,5381 
o. 40 10,585 4,288 "521 

Naterhl 0.45 11,318 4,941 13661 
Cash ---> 0.50 12,050 5,594 220 

0.55 12,783 6,247 806 
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Capita! Assu■ptions 
------------------- Case Euaple 2 - REPAIR/REPLACE Decision 
The Fir ■ 's Cost of Capital . ' .... '. 12.501 by Steve Reiff 
Salvage Value of Existing Equip■ent lnet 

of Tax Effects), , , ... , .. , ••• 10,000 
Purchase Price of Proposed Replace■ent •• 130,000 ASSUIIPTIOIIS 
Investment Tax Credit Rate •...•••• , 10.001 
Units of output capacity lit is assu■ed that 

both the existing and proposed equip1ent 
ha1·e the sa■e capacity and that both will 
be operated at capaci tyl ......... 520,000 

Operating Assu,ptions 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
------- -------------- -------------------- ------------------------------------------·-----------------------------·-------
Overall Inflation Rate 6.001 6.001 6.001 6.001 6.001 6.001 6.001 6.001 6.001 6.001 
Nargi nal Tax Rate 46. 001 46. 001 46. 001 46. 001 46,001 46. 001 46.001 411.001 46.001 46,001 

E<isting Equip■ent Operating Characteristics: 
--------------------------------------------
Energy costs per unit (enter 1st year only) $0.03 0.03 0. 04 0. 04 0.04 0.04 0.05 0.05 0,06 0.06 

Escalator (+/- overall inflation rate! 2.001 2.001 2,001 2.001 2,001 2,001 2.001 2.001 2.001 

tlaterials costs per unitlenter 1st yr onlyl to. 10 o. 74 o. 79 0.83 0.88 0.94 0.99 1.05 1.12 1.21 
[;calator (+/- overall inflation rate! 0.00% 0.001 0.001 0.001 0.001 0,001 0.001 0,001 2.001 

Wage Assu1pti ons: 
Units producedl■anhour 40 40 40 40 40 40 40 40 40 40 
Average hourly rate (enter Isl yr onlyl m.oo 15. 90 16.85 17.87 18. 94 20.07 21.28 22.55 23.91 25.34 

Escalator (+/- overall inflation ratel 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Claims Expense (in dollars) t5,000 5,300 5,618 5,955 6,312 6,691 7,093 7,518 7,969 0,m 
Escalator I+/- overall inflation rate) 0.001 0.001 0.001 0.001 0.001 0.001 0.001 o.oox 0,001 

Annual Maintenance Co,ts $10,000 101812 11,690 12,639 13,665 14,775 15,975 17,272 18,674 20,191 
Escalator I+/- overall inflation rate) 2. (101 2.001 2.001 2.001 2.001 2.001 2.00% 2.001 2.001 

ProposPd Replace■ent Operating Characteristics: 
------ ---------------- ------------------------
Energ)· costs per unit (enter 1st year only! $0.02 o. 02 o. 02 0.03 0.03 0.03 o.~3 0.03 o. 04 o. 04 

Escalator (t/- overall inflation ratel 2.001 2.001 2.001 2.001 2.001 2.001 2,001 2.001 2.001 

Haterials cost SAVWGS as a l of Existing 
costs (enter I st yr onl yl 25.001 25.00% 25. 001 25.001 25.00% 25.001 25. 001 25.001 25.001 25.001 

Wage Assu1pt ions: 
Uni ts produced/manhour 50 50 50 so 50 50 50 50 50 50 
Average hourly rate m.oo 15. 90 16. BS 17.87 IB. 94 20.07 21.28 22.SS 23.91 25.34 

Escalator I+/- overall inflation ratel o.,J0'( 0.001 0.001 0.01)1 0.001 0.001 0.001 0.001 0.001 

Clai1s Exp~nse lin dollars) $0 0 0 0 0 0 0 0 
Escalator I+/- overall inflation ratel (1,001 0. O(lt o. 001 0. 001 0.001 0.001 0.001 0.001 0.001 

Annual Maintenance Co,ts $6,000 6,2°6 6,607 6, 9J4 7,JSO 7,791 81258 B, 754 9,279 9,836 
Escalator I+/- overall inflation ratel -1.(l(''l. -t. oo:~ -1. (107. o. 001 0.001 0.001 0.001 0. OOI 0.001 
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Existing Equip1ent Cash Flo" Analysis 

Energy Costs 
Maleri al s Costs 
Wage Costs 
CI ai as Expense 
Maintenance Expense 
Depree i at ion 

Deductible Expenie 

lnrome Ta• Effect 

Net Alter Tax Operating Expense 

Add Depr eci ati on 

Net After hx Cash Outflow 

Case Exa11ple - REPAIR/REPLACE Decision 
RESULTS 

19B4 1985 1986 1987 1988 1989 1990 1991 Im 1993 
---------- ---------- ---------- ---------- ------------------------------------------------------------

15,600 16,867 18,236 19,717 21,318 23,049 24,921 26,944 29,132 31,498 
364 ,ooo 185,840 408,990 413,530 459,542 487,114 516,341 547,321 580,161 627,270 
195,000 206 I 700 219,102 232,248 246,183 260,954 276,611 293,208 310,800 329,448 

5,000 5,3(•0 5,618 5,955 6,312 6,691 7,093 7,518 7,969 8,447 
10,(•00 10,812 11,690 12,639 13,665 14,775 15,975 17,272 18,674 20,191 

0 0 0 0 0 0 0 0 0 0 
---------- ---------- ---------- ---------------------------------------- ------------------------------

589,600 625,519 66J,637 704,089 747,021 792,583 840,940 892,264 946,737 1,016,854 

1271,216) (287 I 739) !305,273) !3231881 l 1343,629) (364,588) (386,8331 f410,441) 1435,499) 1467,753) 
---------- ---------- ---------- ----------------------------------------------------------------------

318,384 337 I 780 358,JU 380,208 403,391 427 I 995 454,108 481,822 511,238 549,101 

0 0 0 0 0 0 0 0 0 0 

318,384 337,780 358,364 380,208 403,391 427,995 454,108 481,822 511,238 549,101 
====-====: ========== ==-======== ========== ========== ========== ========== ========== ========== ========== 

F'roposed Replace■ent Equip1ent Cash Flow Analysis 

Energy Costs 10,400 11,244 12,158 13,145 14,212 15,366 16,614 17,963 19,421 20,998 
Ndteri al s Costs 273,000 289 I 380 306,743 325,147 344,656 365,336 387,256 410,491 435,121 470,452 
Wdge Costs 156,000 165,360 175,282 185,798 196,946 208,763 221,289 234,566 248,640 263,559 
Clai ■s Expense 0 0 0 0 0 0 0 0 0 0 
Maintenance E:(pense 6,000 6,296 6,607 6,934 7,350 7,791 8,258 81754 9,279 9,836 
Oepreci ali on 18,525 27,170 25,935 25,935 25,935 0 0 0 0 0 

---------- ---------- ----- ----- -------------------- -------------------- ---- ------ --------------------
Deductible Expense 463,925 499 I 451 526,724 556,959 589,100 597,256 633,417 671,774 712,461 764,845 

Income Ta, Effect 1213,406) (229 I ]47) 1242,293) 1256,201) 1270,986) 1274, 738) 1291,372) (309,016) 1327,7321 1351,829) 
---------- ---------- ---------- ---------- ------------------------------------------------------------

Net After Tax Ope, ating Expense 250,52(• 269 I 703 m,rn 300,758 318,114 322,518 342,045 362,758 384,729 413,016 

AdJu,t1ents: 
llEpreci at ion 118,52~,) 127,170) 125,9~-5) 125,935) 125,935) 0 0 0 0 0 
lnvest ■ent fa, Credit 113,000) 0 0 0 0 0 0 0 0 0 
Salvage Value on f:,isling Equip■ent I 10,0(l(r) 0 0 0 0 0 0 0 0 0 
Purchase Price 130,000 0 0 0 0 0 0 0 0 0 

---------- ---------- ---------- -------------------- ------------------------------______ .,. ___ ----------
88,475 127,170) 125,935) 125,935) 125,935) 0 0 0 0 0 

---------- ---------- ---------- ---------- ---------- --------------------------------------------------
Not After Tax [ash Flow 338,995 242 I 533 258,496 274,823 292,179 322,518 342,045 362,758 384,729 413,016 

z========= ========== ========== ========== ========== ========== ========== ========== :::::::::: ==~====== 

Di llerence between Listing and Proposed Equip ■ent 

tie\ After fa, Cash Flow 120,611) 99,868 1051385 111,212 105,477 112,063 119,064 1261509 136,085 
---------- ---------- --=-==--== =::::------== -=======-= ====---==-= ==-======-=-====---= ========== --==-==---

!IET rRESDH VALUf:-------------: 487 I 886 

NET PRESENT VALUE 
SENS ITl V 1TY ANALYSIS 

Cost of Capi t•I 
--------------------------

lftftlfltft 10.001 12.501 15,001 
$0,60 500,335 439,373 388,030 
0,65 527,544 463,629 409,795 

ftillerill 0.70 554,753 487,886 431,560 
Costs ---> o. 75 581,962 512,142 453,325 

0.80 609,171 536,398 475,091 
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