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The MSU International Development Paper series is designed to further
the comparative analysis of international development activities in Africa,
Latin America, Asia, and the Near East. The papers report research find-
ings on historical, as well as contemporary, international development
programs. The series includes papers on a wide range of topics, such as
alternative rural development strategies; non-farm employment and small-
scale industry; housing and construction; farming and marketing systems;
food and nutrition policy analysis, economics of rice production in West
Africa; technological change, employment, and income distribution;
computer techniques for farm and marketing surveys; and farming systems
research, While the papers mainly convey the research findings of MSU
faculty and visiting scholars, a few papers will be published by
researchers and policy makers working together with MSU scholars on
research and action programs in the field.

The papers are aimed at teachers, researchers, policy makers, donor
agencies, and international development practitioners. Selected papers
will be translated into French, Spanish, or Arabic. A 1ist of available
papers and their prices may be obtained from: MSU International
Development Papers, Department of Agricultural Economics, Agriculture
Hall, Michigan State University, East Lansing, Michigan 48824, U.S.A.
Individuals and institutions in Third World countries and U.S. Agency
for International Development officials may receive copies free of
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PREFACE

There is a worldwide revolution in small computer technology underway
and scientists are struggiing to find ways to utilize this new technology
to help soive development problems in the Third World. We are pleased to
announce a number of papers on microcomputers in international agriculture
will be published in our International Development Paper series. The aim
of these papers is to provide timely information about the rapidly changing
state of the new micro-processing technology and its use in research.

The papers are also intended as guides to agricultural and social scientists
on choosing, installing, and maintaining microcomputer hardware and software
systems in developing countries.

Some of the papers will also document field experiences of selected
established projects using new data processing hardware and software.

Other papers will concentrate on developing gquidelines for establishing
and maintaining successful microcomputer and/or programmable calculator
installations for agricultural research in developing countries.

The present paper is the eighth of these new papers. It is based
on work by faculty and staff of the Department of Agricultural Economics,
Michigan State University, on cost-effective data collection, management,
and analysis techniques for developing country applications. This activity
is carried out under the terms of reference of the Alternative Rural
Development Strategies Cooperative Agreement--DAN-1190-A-00-2069-00--
between the Office of Multi-Sectoral Development, Bureau of Science and
Technology of the United States Agency for International Development and

the Department of Agricultural Economics at Michigan State University.
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User's Guide to BENCOS--A SuperCalc
Template for Benefit-Cost Analysis

By Eric W. Crawford and Ting-Ing Ho

Introduction

BENCOS is a Superfalc template designed for benefit-cost analysis.
It is adapted from BENCOST, a FORTRAN program written for the CDC
Cyber 750 by Robert F. Ranger, Robert D. Stevens, Roy A. Saper, and
Ting-Ing Ho. The current form of BENCOS is designed for relatively
small problems. BENCOS was written on an IBM PC microcomputer, but
its only requirements are 128K of RAM and SuperCalc. A diskette
containing the BENCOS template, formatted for the IBM PC, can be
obtained from MSU for $15,00.

This guide assumes that the user is familiar with standard
benefit-cost analysis techniques. A useful reference is J. Price

Gittinger, Economic Analysis of Agricultural Projects, Second

Edition, Baltimore, Johns Hopkins University Press, 1982. The
concepts, structure, and calculations of BENCOS are generally
consistent with those recommended by Gittinger.

This document begins with a description of the structure and
capabilities of BENCOS, followed by instructions on how to use the

template, and comments on possible modifications of the template.

Description of BENCOS

The BENCOS template is divided into four main sections:
(1) Parameters Section, (2) Data Section, (3) Output Section, and
(4) Summary. The abbreviated diagram of the spreadsheet in Figure
1 shows the row and column coordinates of these sections. A photo-

copy of the main sections of the spreadsheet is shown in Annex 1.
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Figure 1. Diagram of BENCOS Spreadsheet
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Annex 2 contains selected formulas. An expanded version of BENCOS
which allows for calculation of terminal values is described in
Annex 3.

2.1 Parameters Section

Three parameters must be entered in this section: number of
years of the planning horizon, the interest rate, and the user's
definition of capital or scarce resource costs. BENCOS currently
allows up to 25 years of benefits and costs.

2.2 Data Section

Information on benefits and costs is entered here. Note that it
is incremental benefits and costs which should be used, i.e., the
difference between with-project and without-project figures. BENCOS
currently allows for two categories each for benefits, operating
costs, production costs., and capital costs. Operating costs are
general project-level overhead costs (e.g., administration, mainte-
nance of central facilities, etc.); production costs are the costs of
producing project output (e.g., fertilizer, seed, hired labor, or
other farm inputs). Data for each category can be entered either as
values, or as separate sets of units and prices. The exception is that
capital costs must be entered as values.

The BENCOS format allows a choice between the two standard ways
of phasing initial costs and returns., One alternative is to enter
jnitial investment (capital costs) in Year 0, with initial operating
and production costs and initial benefits (if any) beginning in Year
1. Values in Year O are not discounted. The second alternative is
to ignore Year 0 and to begin entering all initial costs and benefits

(if any) in Year 1. Values in Year 1 are discounted by one year.
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Prices may be entered directly for each year, or they may be
projected automatically on the basis of a Year 0 or Year 1 price
and an annual price compounding factor (defined by the user). A
constant scale factor can also be defined for use in sensitivity
analysis.

2.3 Qutput Section

This section first shows the discount factor for each year, based
on the user-specified interest rate. Subsequent rows show the
benefits and costs entered earlier by the user, the effect of the
scale factor (if any), and the final values obtained as the product
of price times quantity. The present value of the benefit and cost
streams is also shown.

Total cost is the sum of operating, production, and capital costs.
Excess of cost over return (C - B), amount of net investment, and
amount of net return {rows 99-102) are presented in order to calculate
the second alternative definition of scarce resource costs (see
section 2.4 below, and Gittinger, op. cit., p. 347.)

2.4 Summary

The summary section contains the present value of total benefits
and costs. Cash flow {undiscounted annual net benefits) and the present
value of annual net benefits are shown. Three discounted benefit/cost
ratios are calculated: (1) gross benefit/cost ratio (Benefits divided
by Total Costs); (2) (Benefits minus Production Costs) divided by
{Operating plus Capital Costs); and (3) the net benefit/scarce resource
cost ratio. The third ratio is defined as either (a) (Benefits minus
Operating and Production Costs) divided by the user-entered Capital

or Scarce Resource Costs, or {b) the sum of values in years where
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benefits exceed total costs, divided by the sum of values in years
where total costs exceed benefits. The cost-effectiveness ratio is
simply the reciprocal of the gross B/C ratio.

Lastly, the internal rate of return is calculated, along with the
net present value and gross B/C ratio at successive 2 percent intervals
(up to 80 percent) until NPV turns negative. Note: a two-row working
space is created for the IRR calculation. '"Lower npv" means NPV at

the Tower of the two interest rates used in the IRR calculation.

How to Use BENCOS

3.1 Loading the Template

First, 1oad SuperCalc into memory once the A> prompt is obtained.
It is generally sufficient to enter SC. When the SuperCalc trademark
information appears, hit Return to obtain the spreadsheet. Then, load
BENCOS into the spreadsheet as follows: type /L and SuperCalc will
ask for the name of the file to load; then type BENCOS, A (or BENCOS
(enter) A). Note: The initial calculation will take approximately

one and a half minutes, during which the "Calculating . message
appears at the bottom. The titles and instructions wiil be at half-
intensity on the screen because they are protected. Data you enter
will be at full intensity.

3.2 Entering Parameters and Data

Note: Dashes are used to indicate each cell in which data may

be entered. These dashes will be replaced by the numbers you

enter.

Step 1: Enter the number of years of the planning horizon in
cell E3.
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Step 2: Enter the interest rate for discounting (in decimal
form, e.qg., enter 15% as .15) in cell E4,

Step 3: Enter either 1 or 2 in cell G5 to indicate your desired
definition of capital or scarce resource costs. (See
section 2.4.)

Step 4: Enter your benefit and cost data.

There are three sets of data which are entered in the
same way: benefits, operating costs, and production costs.

Note: (a) With a column width of 9, and using the § format,
the output section allows room for only 5 digits to the left of
the decimal point, so you should define your data as necessary
(e.g., thousands or millions).

(b) Be careful to enter your data in the correct row and
column., Otherwise, the program will not recognize what you
have entered. Inspecting a print-out of your input data is a
good way to check this.

(1) Constant scale factor: You may leave this blank

initially. A figure may be entered later when you
want to do sensitivity analysis. Entering 1.10 will
cause the corresponding type of benefit or cost to be
increased by a constant 10 percent for all years.

A scale factor of 0.95 would reduce your numbers by

5 percent for all years. A scale factor of 1.0 will
result in no change.

(2) Price compounding factor (PCF):

a) If you are entering your benefits or costs as

values, enter 1.0 for the price compounding factor




(3)

b)

c)
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and 1.0 as the price in Year 1 (or Year 0 if

benefits or costs begin then).

If you are entering benefits or costs as units, in

which case you need to enter a price per unit, you

have two options:

i) enter your own price value for each year

leaving the PCF blank; or

ii) enter an initial price in Year 0 or Year 1 and
a price compounding factor. Prices for subse-
quent years will then be projected using this
compounding factor. (Specifically, price in
Year 1 will equal price in Year 0, if any;
price in Year 2 will equal price in Year 1
times the PCF; price in Year 3 will equal
price in Year 2 times (PCF)Z, and so on.)

Sensitivity analysis involving compounded increases

or decreases may be performed later by changing the

PCF.

Units and Prices of Benefits and Costs, excluding

Capital Costs: Two options are available:

a)

b)

To enter benefits or costs as values, enter your
numbers in the units row and then enter a price of
1 in the initial year (see Step 4 (2) (a)).
Alternatively, enter the units in the units row

followed by prices in the price row (see Step 4

(2) (b)).
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(4) Capital costs: These must be entered as values.

(5) Note: The benefit/cost ratio calculations distinguish
between operating and production costs. Organize your
data entry with the definitions of the benefit/cost
ratios in mind (see section 2.4).

Step 5: Once the Data Section is complete, save your worksheet
(see Step 7). Then initiate recalculation. When
this is complete, you can move around the worksheet to
examine the results, or print them out as indicated
below. Row totals are shown in column AG.
Note: If your results do not Took right, you may have
made an error in entering your data. The best way to
check for errors is to print out the data input section,
as shown below.

Step 6: Printing out convenient blocks of the worksheet can be
done with the following commands:

(1) To obtain a copy of the complete worksheet using

normal size type, enter the following commands in
order:

/0, D, A1:H126, P {Type /0 then D then Al:H126,
/0, D, 11:P126, P (or enter)} and P}

/0, D, Q1:X126, P

/0, D, Y1:AF126, P

/0, D, AG1:AN126, P

You can then tape these five sections together.
Note: Printing the entire worksheet will take about
ten minutes. If you find a cell filled with >>>>>>

symbols, that means the number was too large.
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Note: To obtain output with compressed type and 8
lines per inch on the IBM PC printer, use the SETUP
option on the /0 command. Change the number of
1ines per page by hitting L and then entering 88.
Then hit S and enter ALT 15, ALT 27, and ALT 48
(they will not show on the screen). Then hit P to
print. The spreadsheet can then be printed in 3
sections: A to M, N to Z, and AA to AM.

(2) To obtain a copy of the Summary section only, enter:
/0, D, A104:H126, P
/0, D, I104:P126, P
/0, D, Q104:X126, P
/0, D, Y104:AF126, P
/0, D, AG104:AN126, P

(3) To obtain a copy of the Data Section, e.g., for

checking your data entry, use these commands:
/0, D, A9:H40, P

/0, D, 19:P40, P

/0, D, Q9:X40, P

/0, D, Y9:AF40, P

/0, D, AG9:AN4O, P

Step 7: Saving your worksheet, If you wish to save your worksheet

at any point, enter the following command:

/S, BCname, A

("BCname" is just a sample file name; it can be something
else. Using "BENCOS" would cause you to overwrite the
blank worksheet stored by that name, which you do not

want to do. MWrite down the file name you use here.)
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Step 8: Recalling a previously saved worksheet (after loading
SuperCalc) can then be done by typing, for example:

/L, BCname, A

Modifying the Template

There are several relatively straightforward modifications which
the user may wish to make. Sections being modified would need to be
unprotected first, and then reprotected using the /U and /P commands,
respectively,

4.1 Blanking Row 119

The calculation of gross B/C ratios at successive two percent
intervals is relatively time-consuming and may provide information of
little interest to some users. Blanking out Row 119 (using the /B
command) would reduce the memory requirements of the spreadsheet and
reduce the calculation time from about 90 seconds to about 55 seconds,
without affecting other values.

4.2 Vertical Titles

Users who find it difficult to keep track of what row they are
in when entering data may wish to fix the titles in column A. However,
this would show only the first nine characters of the present titles,
which would not be self-explanatory. This can be remedied either by
rewriting the titles in condensed form, or (more simply) by inserting
a new column of one-word acronyms in front of column A. Fixing the
vertical titles would then keep this information on screen. Of course,

the condensed titles would not have to be shown on any printed output.
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4.3 More Years or Cost/Benefit Items

By inserting new rows, additional categories of benefits or costs
could be accommodated. Some adjustment of formulas in the output
section would be required. It is also possible to insert columns
for additional years, or to expand the width of existing columns G
to AF, providing care is taken not to disrupt the layout of the bottom

part of the Summary section.
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Annex 1: Main Section of the Spreadsheet

S-S S S N R R S/ NN+ SN A & SN S - S NS : RS- NS S S NN SN SN SN SRR A R
{184 BENCOS 18 By Ting-Ing Ho & Eric W, Crawford iMichigan State Umiv.!
ZIPRRAMETERS SECTTON
I Planpimg Worizon = 3r - 0 years

Interest Rate for Discounting = 1 - ¢ tenter z derigal value)

Definition of Capital or Scarce Respurce Cests = 33 -

i

5

51 11t as entered ip rows 38 ¥ 39)

71 (2: extess of cost over return, row 99)

QlWhN&ENNN%W&»N&&&HWNNE&NNHNHMNﬁ&ﬁ*&¥%~~Nﬁw&ﬁ&&ﬁﬁwﬁ&khw%&mm&k&NNNM%NNN%Wﬁ&ﬁ&hﬂ%ﬁﬁﬁ%ﬁﬁﬁ?ﬁ%&NﬁNk&&&&&ﬁhm#ﬁbﬂﬁ%&ﬁ~N~W~ﬁﬁw&
Wi

9:DATR SECTIEN _
L0TINDTEY You have two optiaons for Enterina prices:

1 (R} Enter price manually for each year;
i (%) Enter initiel price and price cospounding factor.
133 Year 1+ Year | Year 2 Year 3 Year 4 VYear & Year §

141 Benefits
13! Bepefit 1:

141 (corstant scale factor = - units - - - - - -

17: lprice cospounding factor -} price - - - - - - -
181 Benetfit 2:

{9/  fconstant scale facter = -} units - - - - - - -
1;(;? tprice cosmpsunding facter -1 price - - - - - - -
221 Year 0 Year | Year 2 Year 3 Year 4 Year T VYear &
231 Costs

24 Operating Cost L&

253 tccmstang cgaie factor = - units - - - - - -

2b lprice cospounding factor -} price - - - - - - -
271 Qperatin gust 2:

280 ftronstant scale factor = -} units - - - - - - -
gz: {price compounding factor -1 price - - - - - - -
303

310 Produection Cest !:

321 (constant scale factor = -} units - - - - - -

33, lprice compaunding factoer -3 price - - - - - - -
34} Production Cost 2

371 {ronstant scale facter = -} units - - - - - - -
;g. {price coapounding facter - price - - - - - - -
I

38) Capital Costior Scarce Resource) 1; - - - - - - -
ggl‘ Capital Costlor Starce Resourcel 2: - - - - - - -
;“ z‘rmwwu&ﬁwﬂrﬁ-ymwmm\--\rﬁ'ulw.lwue'u'\r-rqvuwt‘\r'v-f'www-.hﬁ--\mﬁ&-\.'b'u!r-\v-h-\:-\.'\w'ir'--|--vm&'\--n.vw.%.mw\wt-m&m&v\n"h-.l.-u'u'r&'r'\r-:'\'&N-\r'v'\-‘\-'\elbl:'lrk\r'\r'\v'i'k'v'h'\r'ﬁ'\"\:'\"h'i‘lv'\r
§2i

H Year ¢ VYear | Year 2 Year 3 Year § Year 3 Year &
44i0QUTPUT SECTION

3! Discount Factor tat 0 %) H ! ! i 1 ! 1
4&! Benefits .

471 Benefit 1: lunits} L0 L0 L 00 .00 .00 00
48] {price} LG & .00 LB Ruy i 00
491 {priceiscale} A0 Rl 00 A0 A .00 0
L {revenue) L0 L0 00 L0 b 00 Q0
13 Benefit 2: (umits) GG ] 0 ] 00 .08 00
a2i tprice) { i L0 .00 LA 06 L0
531 (price¥scale} 0 A0 il 0 00 .06 06
adi {revenue) i N o 00 A0 .00 Q0
351 Total Benefits L0 GO 00 .00 00 o0 0
Eﬂ?e Present Value of Benefils .00 it 07 L0 A9 D0 Ol
98]

591
60:thmmmNM#&M&&\&Q%N&M&Nﬁm&m&wwwkkHﬁﬁﬁw&ﬁ&k%ﬁHW\*%&W%&WW&N&W&M&WWmﬁmm&kwﬁ%w%w&ﬁﬁﬁ*%wﬁM\hh**wﬁﬁk&&&&wHMMN&N~~5&&W~HH~~~&
&1

2 Year 0 Year ! Year 2 Year 3 Year 4 Year 3 Year ¢
31 Costs

641 Operating Tost 1: (units) L0 oo 00 b L0 Lt 00
83, {price; L 9 00 0 Nos 00 .00
&b {pricetscale) 00 .00 0 0 00 00 0
&7 {cost) L0 00 L0 00 .0f .00 Q0
885 Operating Cost 2:  (furits) L A0 00 A0 L0 .00 00
691 {price} i .40 .08 i 00 .00 .0
h {pricedscalel 00 L0 00 L0 00 00 L0
0 i{rost) A0 00 Rl g o .00 00
72, Total dperating Cost .0 A0 N Ry Nih] .00 .06
73 Present Value of Operating Cast L N Uy L0 L0 A9 00
74;

751

781

77!

R




13
791

801 Ny By B iy A e e By T B PR B P P A By T B A A T LT T R T e e T R AT A L T ey ey B R R R Ry Ry A A R R T e e e A, R A R T A LR L R A R A A A A S R A A R A R ML A e e ety
E)

alt
g1

82: Vezr ¢ Year | Year 2 VYear I VYear & Year 5 Year &
3 Production Cost id funits) LOf N LG9 Ry Ry LD L0
g4: {pricel L iy L0f L0 L0 L0 ]
3z {pricefscaled L8 09 Nt iy R 00 .00
B4 icost) il G0 L G0 ,0f .0 L0 . 0g
71 Productier Lost Zr funits) LG .00 00 Ry A0 L0 00
831 {price) LB iy Rt LG L L0 00
89, {mricelscale) oy 0 L0 A0 06 00 00
0! tcost) 00 0 0 00 .00 00 00
91! Total Production Lost L G0 .00 NS .00 06 00 .00
921 Precent Value of Production Cost 00 il L0 .06 L0 .00 00
731 Lapital Lost | 00 LOG Ri}i] Rlij 00 .80 D0
241 Cagital Cost 2 .00 L0t b L0 00 L0 00
92 Total Capital fost 09 .06 N N 00 A0 A0
?4] Present Vajue of Capital Cost .00 .00 00 0 00 00 .00
97¢ TJotal Eost e 00 .00 00 i) .00 00
98 Fresent Yaluye of Total Cosis i Nl .00 0 00 00 )
99 Excess of Cost over Return .00 R .86 00 08 G0 A0
1007 Precent Value of Excess of fost Dver Return b .00 .09 .00 00 00 A0
1G1; Asount of Net Investment: (C-B)30 il 00 L6 L0 .00 00 00
%ggl fmount of Net Return: (C-B1<G 06 .00 .40 00 .66 .00 00
J:\N&&N&QNW&NHN&W&NWWW&k&&&ﬁ&k~¥\Nwﬁbﬁ&&%ﬁ&ﬁﬁ ey Ryl iy n, R Ay ay iy By Ny iy By Oy Ny Ay Ay g e A A A L) B By - By VL L]
104¢
105; Year ¢ Year t Year 2 Year 3 Year 4 Vear 3 Year 4
104} Sunmarz
107} Cash Flow (Undistounted Net Bepefit} A0 .00 A0 06 .00 4 L0
i08) FPresent Value of Benefits {at 178 L0 00 00 ] Rl i) .00
1097 Present Value of Total fosts  {at 0L) 0 L0 00 A0 .00 00 L0
110} Present Value of Net Benefit  {at 0L L6 .00 LGk .00 00 00 80
{111 Eross 8/C Ratic = ERROR
1127 MNet Benefit/Scarce Hesource Cost Ratio = ERROR
1137 Ratic of (Benetit - Prod Eosts)/tﬁgerating Costs + Capital Costs) = ERROR
}igi Cost-Effectiveness Ratio = RROR
1
{161 Estimated Internal Rate of Return (IRRY for thic Analysis:
i177 Interest Rate 02 N7 04 .38 .10 12 .14 .18 . 1B 20 .22
119} Het Present Value i L Gl . GO 111 R 09 Roi] 00 D0 G0
iagi Gross B/C Ratio ERROR ERROR ERROR  ERRGR  ERNOR  ERROR ERROR  ERROR ERROR  ERROR  ERROR
1211 {Horking Space, i 02 .94 e .08 | . L b .18 .2 .22
izgs {Yorking Space, lower i = T8, lowernpy #; hi npv m
g L OV — s e e am e e ———— e e e

1241 The Internal Rate of Return {IRM) =ERAOR or ERRDR PERCENT
a1 reEurted THR 3 78%, check row 118, If NPV at 8OY » G, IRR » 807.}

125}&5&%&% \WWNNM&NNNNH%h&LNNNNENHNNN&MN&Nkh%ﬁﬁ&ﬁ&ﬁbﬁ&k&kwﬁwkkkMM%HE&WHE*NNW&WNW&%W&&M%M&Nmkww*i&ﬁ&&&\w\ﬁﬁﬁ&&*ﬁ&w\N&Nﬁﬁh*




14

POORD 1D RE D BF M ab MD BHOMY BRI DRI 5 RY D AL N AN 0 AN LD R0 AP
2
3
4!
F
&i
7i
8:‘\r'\v'v’\,'.‘\."\-'h'0'\r‘\ll\g'\r&'\v'\'ﬂvﬂv“xﬁ-'\r"-‘-\a’\r'lr’\l‘\(‘\-'\l'a\:‘\v'b’\-k'\l'h'\r'hh\rk&'\r'hhr\-'\-Q‘\-'\-H'f'u'b'\-'\;'\.'u‘\-’\-'\l'i'\r'\r'\r\'\"\-'\i'\'\-'wﬂ.'\l'\r'\r‘\"\'\-'\.ﬂv\r‘\"&\"\-'\r‘\r‘v’i'\-'&'\l'\r'ﬁ-’\ly\rﬁ"z'-'\-'\l’\"\r'\a&‘i'&\lﬁ'ﬁ‘k'b'\
7%
104
i
2
35 Year 23 Year 24 Year 25 TOTAL
15
161 - - - 0 {inite, Bepefit 1)
17 - - -
181
17 - - - ¢ (Units, Benefit 2}
201 - - -
4
325 Year 23 Year 24 VYear 23 TOIAL
241
25 - - - 0 (tnits, Bp Lost 1)
21 - - -
n
3 li - - - ¢ (Units, Op Cost 2
&T0 - - -
31
3t
321 - - - ¢ {Units, Prod Cost 1)
33 - - -
341
39 - - - ¢ (lpite, Prod Eost 2)
Ik - - -
7
3 - - - 0 (Yalue, Capital Cost )
K - - - ¢ ¥alue, Capital Cost 2)
503
#I Il'\-'iﬁli'-lr'lrir'!&'\l'h&!-'!r'bﬁﬂn\Hh'b'\M’u\r'\r'i'\r&H"\r'\r\r‘c%"l'ﬁ5llﬂr'\r'\-&'kﬁl-\r'i'\'h'k!p\-&‘h'h'\-‘\r%'vﬁ‘iki—'&ﬁﬁ&-ﬁlﬂ‘r\vﬁNl-‘\vﬁ'lﬁ\'V'\r‘r'\"\"\rler'\-'\,'vﬁ'EN-!r'b'\’N'\.k'h'\li't't'ﬁ’b‘lr\-'r'lﬁ'b\r\rﬁ
42!
§3: Year 23 Year 24 Year 25 TOTAL
44;
45: ! i 1
441
47 G0 {inits, Bepefit 1)
48; 00 R0 .00
191 00 A0 00
iid 00 Ok S .00 {Revenue, Henefit 1)
ali 00 tUnits, Benefit 2
52: 00 00 B0
= .00 00 0f
34 00 00 B 00 (Revenue, Hensfit 2)
33 00 L0 00 .00 {Tatal Benefit}
541 L0 00 e .00 1PV of Benefit}
7
58)
59
be‘ll\rh'\.'\v'b'bﬁl~'h\'c\-'\-&'\l\l‘v’\-ﬁﬁNﬁNNN%%N&%W&&'!-Nh'b'iﬂrlh'h'\v‘\r\lﬁNNHNQ*W‘H*'v‘b\r'i'\ltl-'b\-';!rﬁhi'\"b\'\r%\&&iﬁ\\l"\r‘lr'c'\"h'\l'E\r'i't&\n\-%'\r‘\r‘\r\lhl-’i\lﬂr\r\r%'\vﬂ'r'l'\l-&'\rﬁ-\,k
s14
2%3 Year 23 Year 24 VY=zar 25 TOTAL
t4) .00 (lnite, Op Cost 1}
431 .40 09 Q0
841 .00 .00 B0
&7: A0 A0 it .00 (Yalue, Op Cost L)
681 .00 00 00 .00 fUnite, Qp Cost 2)
&9 .00 .00 .90
704 00 L0 .00
Y .00 00 L0 0 {Vaiue, Gp cost 33
721 00 00 G0 .00 {Total Dp Costi
P 00 Ok 00 L0 PY of Op cost!
4
75
761
771
78,
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a1
821 Year
83
84]
i}
B4l

9t
k

24 Year 2%

L
L0t
A
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G0
o
00
Q0
A9
A0
L0
00
00
60
L0
.00
g
00

il

00
A0

ﬂ {E

A0
e

f

00

.00
00
ROy
00
L
00
iy
L0
00
.00
00
.00

00

T0TAL

Lt Weits, Prod Cost @

L0 tValue, Prod Cost 1)
A6 idnits, Frod Cost Z)

00 {Value, Prod Cost
.04 {Total Prod Lost)
L0 (PV of Prod Cost)
.00 {Capital Cost 1)
A (Capital Cost 2)
00 f?ugal Capital Cost)

00 APV of Capital Cost)

A0 (Total Cost)

o0 PV of Total Cost)

00 tExcess of Cost over Return)

B0 (FY of Excess of Cost over Return)
.00 {fmount of Net Investment)

00 {Amourt pf Net Returm)

+a
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165; Year 23 Year 24 Year 2%

RPGR

m

.00 00
06 L0
.00 G0
00 .00
.58 .60
.00 .
ERRDR
.58 A

TBTAL

0 (Cach Flow)

b PV of Benefits)
00 (PV of Total Costs)
.00 (Net Present Yalue)

b2 b4 b8 48 g8 2 .74 6 .78 .80
RO .00 00 9 .00 A0 08 .00 09 00
ERROR  ERROR  ERROR  ERROR  ERROR  ERRGR  ERROR  ERROR  ERRIR

&2 - 1 .68 7 .72 T4 JTh .78 8
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Annex 2: Formulas Used in the Spreadsheet [7a e Pe IF(DIEN, 1694028, 169)
Suzerfalz ver, 10 700 Pm IRD2E0,JERiIDEE, 15D
IHEDE 14 By Ting-Ing Ho & Eric ¥, frawberg (Michigan Slate dniv.: B71 % b= 708540
Eal E F= ! H71 % P= H70§HEE
H45 & P= /IS HERR ] P= 1701158
145 & P= BRT/(I4E4: J11 % e= JT04J45
1856 Pz 145/{1+ED) 572 % Br BhI#RIH
sk s o- HP 4 P HOTHHT
Hi5 % f= 2% F= 1£7+171
145 ¢ Pz 7% P= J47+J71
MR = ‘ I% P= GT24B4T
547 % = IF(Bi55=0,615,0! § P= H721HAZ
HiT % = IF(H15>=0,H415,0) s P= 1721143
47 % = IF4T165=0, 116,00 g P= J72445
147 % p= IFLJte2=0, 316,00 p= "Year O
548 ¢ = 617 P= *Year |
HiR ¢ = JF(AND{DITCHG, 617400, 617 HIT) 182 = “Year 2
g% F= IF(E!?(?U,H*@BEDI?,H?] Jaz = "Year 3
J48 % = IFADI7430, TA8EDET, 31T} 583 p= IFI6325=0,632,0)
B9 §  F= IFiDlé>0,é48lBlb,é4B} HBI & = IF{#32)=0,H32,0)
Hi% &  P= IF(D1&30,H484D14,H4B) 183 & IF{1325=0,132,0]
149 ¢  P= IFID1&;0, 1488014, 146} Jax s IF (132>=0,332,0}
J49 ¢ P= IF(DI&)0, 3481014, 48) 84 6 Pz 633
EoQ & = 5491547 HO% ¢ P= IF [AND (D330, 53300 633, H33)
H3D ¢ = HASIH47 jgd & P= IF!SSK)«U,H&&*DSB,IES)
150 ¢ = 1494147 JB§ ¢ P= IF(DI3C00,1844D33,433)
350 8 P= 191147 §85 §  P= IF(D32)0, 5844032, B84)
B3l ¢ = IF{B193=0,619,0) HES ¢ = IF{B32)0,HB4ID32,H34)
HE1 § = [F{H195=0,H19,0) 182 ¢ P= IF(D32)0,1B44D32,184)
Isl ¢ P= [FUHI9X=0,1H9,0 185 ¢ P= IF{D3220,J849032,184)
351 % P= RF(3190=0,319,00 58t % = §A58683 :
852 ¢ = 620 HB& §  P= HBSHEHBI
H32 ¢ = TF(ANDID204 X0, 5204501 ,520,H20) [86 ¢  P= IB5418]
152§ P= IF(DZ0C0,H52HD20, 120} 186 ¢ Pz J85483
332 % = F(D20< 30, [324D26,420) BE7 § = IF(B333=0,633,0)
Bal ¢ z IF(Dl?L*G,éE-EtBi?,éSE! H87 ¢ F= TF{H3S3=0,H35,0)
H3l § P= TFIDEFQ, HE21D19, HED) 187 % = IF41332=0,135,0
153 ¢ P= IFID1930, 1524D19,152) J87 & F= IF{J35:=0,J35,0)
1314 P= [F(R1930,15329019,052 GEY % = B3b
B34 3§ = B5J4ES! H3E ¢ F= IF(ANDID3&(30,B38(301, 638, H34)
M54 § P2 HSIEHSL 188 ¢ P= IF (B340, H8RED34, 136)
54 % F= IOMGL J8E8 ¢ P= IF(D3&{30,1881D3L,J36)
54§ Fe J5345 689 8  P= IF(035)0,beath3s, fae)
355 ¢ = BS0+B34 MBS ¢ = IF(D33>0,HBED35,H38)
253 = H30+HGE 189 % = [F (13559, 188855, 188)
155 = 130+154 JEG 8 = IF (B350, JBA¥DIG, J69)
335§ F= J3{+J54 T = GRTEGET '
E3b 3 = BI5EGAT H3¢ ¢ = HESIHB?
His § = H33IE4I 180 ¢ = 1891187
156 % = 1534143 I3t P= J801A7
Ji § P= 235343 891 ¢ P= BB&4GYO
B&Z F= "Year 0 HEL 5 P= HE&HHOY
Hel P= "Year 1 19t & P= IBE+190
152 P= "Year 2 J91 ¢ Pz J84HI%0
342 F= "Ypar I _ A 592 ¢ P= G914G45
fa4 $  P= IF(R25)=0,625,0) 497 & Pz 491tH45
HEd § = [F{H23:=0,H25,0) 152 ¢ F= [911145
158 ¢ P= IF(1253=0,135,6) 1928 P= J91445
Jod 8 = [F(323)=0,423,0) 693 ¢  P= IF{B38=0,638,0)
EbZ % P= £25 K9I ¢ P= IF{H38:=0,438,0!
HES ¢ P= TF(ANDID26{30, 5260500, B25, H25) 195 ¢ P= IF(1380,138,0)
165§ F= IF(D26(30,HE54D26, 126] 393§ = IF(1382<0,J38,0)
165 3 P= IF(D24450,1651026,024) E94 ¢ P= IF[639+0,639,0)
5hs 8 = IF!BZ—.’S}Q,éé.‘:!DEE, 543 HO4 ¢ = IF{H393=0,H43%,0)
Hed & P= IE(B2520,H633023,H63) 194 & P= IF{139:=0,139,0)
1he § P= IF{D25335, 1654025, 145) 194 ¢ P= IF(J390=0,439,0)
J85 8 = [F(B2370,J451025,065) 595 § = §93+6%4
657 & = BhbybE4 H7S % = HPI+HM
H&7 % = HhbEHEA 198 % = 193+1%
167 ¢ B= 1660164 Jes ¢ = 934174
467 & = Jhakihg 59 & P= G¥5EGAT
Bt8 ¢ P= IFi628)=0,628,0) 495§ P= HYSEHAS
HeB & = JF{H2B>=0,H28,0} 195 % F= 195314
it % p= IF{128>=0,128,0) 195 % P= J931145
J4B ¢ P= IFE0283:=0,028,00 E97 & '= BT24B91+4695
GLY ¢ F= E29 H97 % F= HT24H914H95
HeY ¢ P= TF{AND(D29¢2),B29<50},629,H29) 137 % P= 17241914195
159 ¢ P= IF1D29¢ 20, H6FED29, 129) J97 ¢ P2 J724]914]93
J5% % = [FiD29<30, 1654029, 429; B9 4 F= GY7IE45
576 s P= IF(D28)0, 6670028, 54%) HOS §  P= HOTARAS
% =

H7D

[F{D2930,HA%IDZE, HED) J
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933 pe I??!l#&
1’-?5 % F= 397114
B9y ¢ P= rf"-EES
H39 % F= HOT-RID
159 ¢ P I??-ISE
J99 % = J97-055
B10Q & = G794G45
HIOG & P= H9FIKAL
1160 ¢ pP= 1994143
J100 ¢ P= J991d45
B101 ¢ F= IF{BLOO>=0,6100,0)
HIGE ¢ = TF{H100)=9, P100 0
HEE ¢ P= IF4L1I00=D, 1100 0
J10f ¢ Fs IF{I1005= 0 1100, 0)
5102 ¢ = JF(6100<0, E‘OO )
H102 & = IF(HIODfO HIGO )
Ho2 ¢ Fs= IF{TIOO(G IiOU.O)
J102 ¢ = !F[JIGO(O J100,0)
8103 P= "Year 0
K103 P= "Year |
1103 = "Year 2
J103 = "Vear 3
GlGE ¢ P=
HiOh & =
1165 % =
Jidh ¢ P=
Gi07 ¢  P= [35-5%7
H107 % = H55-H97
1197 ¢ = [55-197
J107 ¢ z J35-497
G108 §  F= B5b
HIGE ¢ = H3b
1108 ¢ = 13
JI10B & = I
BL09 ¢ = 598
HIOY ¢ P= HSE
HEY $ = 198
3109 ¢ P= ]98
6110 ¢  P= G10B-B10Y
Hild § = H108-H1909
ISRTIR = 1108-1109
110 ¢ P= J10B-d109
Superfalc ver. 1.10
1L BERCOS §4 nv Ting- lne Ho & Eric §. Cramford {Michigan State Univ.)
aitl P= %' Grocs B/C Ratio =
gllf & P= 8GI08/AG109
Hiit ¢ F=
ALl P= " MNgt Bepefit/Scarce Resource Cpst Ratic =
§112 ¢  P= IF(GG=1, (ABSA-AE73-AGY2} FABYS, RES(RG102) /RELOL} :
Al{3 7L P= ' Ratic of (Senefit - Prod Costs) /lOzerating Dost + Capital Cests) =

BEi3 TL P= "4 (Benefit
CHI3 7L B= "t - Prod

0113 L P= "Costsl/ (0
Efi3 1L F= "Eerating
Fi13 1L P= "Cests +
BItI 1L P= “Cagitai Lo
HI13 TL PB= "gcte) =
Aiid F= " Lpst-Fffectivensss Ratio =
Biid P= *fectiveness
C1i4 4 F= "cg Ratio
Diig ¢ F= ®=z

Elfd ¢ Pz 1/B111

Fitd ¢ p=

Giid § F=

Hild ¢ F=

Cila ¢ f=

MIS s Pz

El13 ¢ P=

Fito ¢ F=

5115 ¢ p=

Ailh ¢ Pz
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Superfalc ver,

11 BENCOS 93 Ba Ting-

- 4

‘= * Ectimates |
= "d Internat

"l Rate pf

" Return ¢
"‘FR;‘ fer
“*h1= fnalysic

F
<
&
F
F
n
F= "ygic:
L

P

O 0 H M

" Intprest Rate
P= .02

= 04

= 04

=, 08

= .10

= .12

= " Net Present Value

= NPVICI17,HIOT:AFI0T7Y 46147

= Ff“'183 0, NPVIDLIT HIGTBFE07] 46107, -9999)

= IF(DLL8=0,NPYIELLT, H‘O’-QF107}+F10? -9999}
P= IF(ELIE:=0, NFV*FIEF K107: AF’O?)+E£07 -$999)
P= IF(FitB>= 0 NPV(B]17 HiG7: AF;UT)+GEO7 -9499)
P= IFéE!IB3B? NPV(HIE? K1G7: ﬁFx07)+5!07 -3999)

- H a1

= JF{D1IB{>-9999, (NPY{D117 HOS:AFS

i8

Ratip
IF(C1:842-9999, !NPVfCI{T,”ES AFSS)+655) / INPVICLET HAT: AFG71+697) KA
1+B35) JINPY D‘I? HY7:AF 97146971, Ty
IF(pllﬂ"-°°°9 {NPVI(ELLF, FS‘ AF55)+655)J(NPV(E1!7 HO7:4F71+4E97), Y

= IF(FLBC- °°99 (HPU(FII: HZ5: ﬁF¢5}+EuSl/fNPUfF1§7 HI7:AF97) +597) KR
P= IF {6118~ 99?9 ’NPV(EI!T Hag: A554)+5551/(NPVfE1?7 HOTIAFST7)469T7), JN)
= EFfHIIB > ??99 [NPU‘H"? HE5: AFSS) +655) / (NPV BRI L7, H97: AF9TI¢E97Y, Y

= " {Werking Space, i

C IF(C1184) 9909, cw 0)
= TF({D118¢: —?999 Dli? g}
= IF(E]‘B*~-°°9? Ell? 0
= IF(F18C- 999? Fi17, '9)
Pz [F(G11B - ??99 5117 0}
= IF(HI!E()—????,Hll?,Q)
=" (ﬁurkin? Space,

= * Smace,

= "ower 1 =

= MRXICI2EAF121Y - 03

= " lowernoy
P= N fwu}lz:,mw AFI07)+

= h#Uf(B§E2+ 021, HI07+BF 107145107

= ° The Internsl Rate of Return (IRR) =

b: TE(F1225=0, D122+, 0Z0(F122/ (F1Z2+RBS(HIZZ) ) 1, HA)
=% gr

Pz E1241100

P= * PERCENT

1 10

LIS P= SUM(G14:

AG1Y F= SUM{G19: Ar‘Q\ AES4
Ag22 p= TATAL AB5T
ABZS P= SUMIB25:4F23) RE%6
BB p= SUM{G28:AF2E) AG&?
632 P= SUR{E3Z:AF32) AG&4
AB3S P= SUM(B3S:AF3S} ABLS
AG3g P= SUM(B3R:AFIR) )
A53Y P= SUM(B39:AF3H AE&7
A4 p= " T0TAL AGLS
AG4a & P= AG4%
AB4é & P= AT
RG47 ¢ P= SUM{GAT:RF4T} 8671
AG4E § p= AB7?
#6549 ¢ Pz AB73
AE30 § P= SUM{B530:AFS0) AgE2
A3 & P= SUMIBGI:AFIL) £533
TR A

AB3I ¢ F=

W G AP Wy A A Y WY WY LR

e

FJ Y fric ¥. Crawford (Michigan State Univ.)

P=
p=
p=
p=
p=
Pz
p=
P=
F=
F=z
Pc
F=
5]
p=
p=
P=

AER4 §
AGBS &
RGBS §
4687 ¢
AGRE ¢
ABEY ¢
AGI ¢
AEY1 §
AE9Z §
SUMEESA: AFO4) AB93 ¢
SUM{B33: AF3T) BG4 ¢
SUM{B34: AF36) AEYD &
" TOTAL ABSE §
SUM{ESA: AFSY) AGRT §
ABYE ¢
AEDY %
SUM(B&7: AFST) AGI00 ¢
SUM{G4E: AFAB) AE1NL 6
AELOZ §
RBEOD
SUM{BTI:AFTL) AG106 §
SUM{G72:/F72) 46107 ¢
SUM{B731AF73) AE108 ¢
o T0TAL AGLOT &

SuM(583: AFEY) _j\ ABL10 ¢

P=
p=

F= SUM(ERA:AFBS)
P= SUM{GET:AFEY]

p=
F=
P=

SuR1{G90: AF D)

P= GUM(E9L:AF9L)

"

SUMIGI2:AFT2)

P= SUM{E93:AFI3)
F= SUM{G74:AF94)
P= SUM{G9S:AFID)
Pz SUN(GR4:AF9S)
P= SUM(BT7:AF97]
P= SUM{59B:AF98)
P= SUM(E99:AF9Y)

Ps=
FF:
P=
p=
p=
p=
P=
P=
P=

SUN{G100:AF100)
SURIGLOL:AFIOD
SUM(GI02:AF102)
*  TOTAL

SUM{BLOTAFLOT)
SUN¢GL10B:AF108)
SLM{6109:AF10T)
SUN{BI1G:AFILO}
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Annex 3: Addendum to User's Guide to BENCOS,
by Ting-Ing Ho and A. Allan Schmid

Introduction

These instructions describe an addendum to the BENCOS tempfate
written by Ting-Ing Ho and Eric Crawford, and are in addition to the
instructions prepared for BENCOS. The addendum adds compounding
calculations to the present value and IRR calculations of BENCOS.
It is useful for showing the sensitivity of a project's rank (when
compared to other projects) to a wider variety of investment criteria.
It also provides data for the "Terminal Value Method (Mishan, 1976
and Schmid, 1983) which explicitly transforms project cash flows to reflect
explicit reinvestment assumptions. Different discount rates can be applied

to costs and benefits.

Description of Amended BENCOS (File name SCHMID)

The amended BENCOS template has everything that the original
template had (with minor exceptions) plus an addition to the parameter
section and a new output section for the compounding results.

2.1 Parameter Section

In addition to the previous program's parameters, the following
parameters are to be entered (cell coordinates J3:P5): ‘(a) terminal
year, i.e., the last year of data for the longest lived project being
compared; and (b) interest rates for compounding (can be different
for benefits and costs).

2.2 Data Input Section (rows 14-39)

Same as for BENCOS (see user's guide).

2.3 Qutput Section (rows 44-159)

Lines 129-130 show the compounding factor (1+r)n for each year.
Subsequent lines show the calculated terminal value for benefits and

various types of cost,
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Line 136 is the Terminal Value of Excess of Cost over Return for
each year. Any positive value in Tine 136 indicates a capital require-
ment (in effect a need to borrow). The total column for line 136
{cell AG136) indicates the Terminal Value of Net Benefit, which is
the same as cell G140 {with a sign change).

Three terminal value ratios are calculated: (141) Gross Terminal
B/C Ratio (with all types of cost considered as limiting), (142) Net
Benefit/Scarce Resource Cost Ratio (with only costs designated in
parameter section as limiting), and (143) Ratio of (Benefit - Produc-
tion Costs)/{Operating Costs + Capital Costs) with operating and
capital cost regarded as limiting.

Rows 146-151 express the terminal values as present values. That
is, the terminal value in Year T is discounted to the present by the
factor 1/1+r)T. This is included so it can be demonstrated that if
values are compounded and then discounted at the same rate, the
results are the same as the original present value (i.e., Row 146 =
L Row 108; 147 = ¢ Row 109; and the B/C ratios are egqual, e.q.,

Row 148 = row 111). The same holds for NPV (row 150 = I row 110).

Rows 152-159 are concerned with computing a special kind of IRR
wherein the cost 6f capital ahd net retufns ére discounted (compounded)
at explicitly selected rates, Following Mishan (1976, Ch. 37), it is
called the "normalized internal rate of return”. The sum of Tine 138
{cell AGI38) is the terminal value of net return (TVR), obtained by
compounding at a selected rate to the selected terminal year, i.e.,
the sum of the values in years when net cash flow is positive. (Don't

be confused by the fact that the program shows these values as

negative.) The sum of Tine 101 (cell AGI01) is the present value of
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net investment {i.e., capital cost (K)) discounted at a selected
rate, i.e., the sum of the values in years when net cash flow is
negative (actually shown as positive numbers). The normalized IRR
then is the rate of interest which makes the terminal value of net
returns equal to the present value of net investment (K). I.e., the
normalized IRR is the rate of interest which reduces the following
transformed net cash flow stream of line 139 to zero: -K, 0, 0, ...,
TVR. It represents the average rate of growth over years of an initial
sum K (or present value of K) that will yield a given terminal sum.
This calculated normalized IRR of the explicitly reconstructed net
cash flow is shown in line 159. (Note that if the IRR is negative,
the value shows as N/A.),

Note: Remember that in G format numbers will be shown in scientific
notation when they are too large for the column. When the Terminal
Value of Net Benefit is <1 the program is written so that it will show
the value approaching zero {carried to many places). This will be
printed in scientific notation as a number with a targe negative

exponent such as 8.7e-12.

How to Use the Amended BENCOS

3.1 Loading the Template

After loading SuperCalc, load the amended BENCOS template by
entering command /L, SCHMID, A. (enter /L, followed by SCHMID (hit enter),
followed by A.

3.2 Entering Parameters and Data

Follow the directions in the main BENCOS user's guide. After data

is entered, hit [!] to calculate. Note: relative to Step 6 (2) in the
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original guide: to obtain a summary of the most needed information
(rows 106-159) enter the following commands:

/0, D, A106: H159, P
Then depending on the number of years used {terminal year) you can
print the needed values by putting the column letter for the last
needed year after the semi-colon {up to 8 more columns}), for example
a 3-year comparison:

/0, D, 1106: J159, P
or whatever you need following the same general instructions in the

original gquide.

Making Comparisons

Write down or print out the necessary results for the project
analyzed and repeat for other projects being compared. The parameters
and data input from the first project can be cleared by:

/B, Al: AG4Q
Do not blank or zap everything or your headings will disappear and
you will have to load the program again.

The data in the parameters section can be changed as needed.
Remember that the compounding parameter entry cells are to the right
of what shows originally on the screen.

On rare occasions, the output may be printed in the wrong column
because of the limited memory of SuperCalc. (Sorcim has informed us
that problems associated with very large spreadsheets have been
rectified in SuperCalc?.) Check rows 108-110 to see if the percen-
tages are all in the same column. If not, recalculate and hope that

it is right next time.
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Annex 3: Terminal Value Spreadsheet

VAL B LD N F 8 " T o i

I IS
1i SURMARY -
z:p;umugrggg SECTION oF BEREFH COST ANALYSIS
3t P anmng Horizon = » {{ years Terninal Year = »
4} Interest Rate for Discounting = 3 <{ (Enter 2 decimal value) Interest Rate for Compounding Losts ¢ »n
31 Definition of Capital or Scarce Resource fosts = )} « Interest Rate for Compounding Benefits = )
& {1z as entered in rows 38 L 39)
73 (1 segens of ; T
1gsm SETHNID)
Vil YEAR
128! 0 i 2 3 4 5 & 7
1291 Compound Factor {losts at 01} 1.00 1.00 .00 1.00 1.00 1.00 1.0¢ 1.00
130¢ Coapound Factor (Benefits at 01) 1.0¢ 1.00 1L.O0 1.00 1.00 1.00 .00 1.00
131} Terainal Value of Benefits ‘ .00 .00 .60 00 00 0 00 .80
132; Terainal Value of Operating Cost 00 00 .00 00 .00 00 00 00
133 Terainal Value of Total Prudur.tmn Cost 00 .00 .00 00 00 .00 00 B0
134) Tersinal Value of Total Capital Cost 00 .00 00 00 .00 00 .00 0
135% Terainal Value of Total Costs 00 00 00 00 00 00 0 O
§36% Terminal Value Excess of Cost over Return 00 «00 .00 00 .00 .00 .00 .00
1371 Amount of Net Investment .00 00 .00 .00 .00 0 00 00
1387 Amount of Net Return 00 00 00 00 .00 .00 0 00
139% Transformed Cash Flow 00 00 00 00 00 00 00 00
140} Terminal Value of Net Benefit = .00
141} Gross Tersinal B/C Ratio =  ERROR
142! Net Benefit/Scarce Resource Cost Ratio = ERR .
%ﬁi Ratio of (Benefit - Prod Costsl/{Dperating Costs + Cipltal Costs) = ERROR
145! .
1461 P, V. (at 01} of Terminal Value Total Benefits= 00
147: P. V. (3t 0X) of Terminal Value Total Costs = .00
148! Presant Value Ratic of Gross B/C = ERROR
149: Net Present Value of Teraminal Value of Net Benefit:
150 {at rate used to cospound costs) = .00
51 {at rate used to cospound benefits)= 00
152% Estimated Norsalized ERR
153! Interest Rate 02 04 .08 .08 10 .12 A b .18 20 22 24
igg: Net Present Value .00 .00 .00 .00 .00 00 .00 00 .00 .00 .00 .00
1361 (Working Space, i .02 04 06 .08 .l 12 14 16 .18 o2 22 4
}gg. {Werking Space, Iower i = .38, lowernpv 03 hi apv 9l
1991 The Norsalized IRR: ERROR  or ERRDR PERCENT
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