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SHORTCOURSE 

MICROCOMPUTER APPLICATIONS IN 
AGRICULTURAL DEVELOPMENT 

Department of Agricultural Economics 

Oklahoma State University 

GENERAL INFORMATION 

Hours 	 8:30am to 11:30am 

1:30pm to 4:30pm 

Place 	 Rm 408 Agricultural Hall 

Department Dr. James Osborn (Rm 308) 
Head 

Training Dr. Art Stoecker (Rm 312) 
Co-Leaders Dr. Elton Li (Rm 521) 

Other 	 Dr. Dan Badger (Rm 322)
Instructors 	 Dr. Francis Epplin (Rm 416) 

Dr. Darrel Kletke (Rm 323) 
Dr. Daryll Ray (Rm 311) 
Dr. Dean Schreiner (Rm 319) 
Dr. James Trapp (Rm 317) 
Dr. Luther Tweeten 

Other Office of International Programs 
Information Telephone: 744-6535 

COURSE OUTLINE 

WEEK 1: 

Monday 	 Welcome session: (All instructors) 
Lab: Lesson 1: introducing the IBM PC microcomputer. 
Microcomputer operation basics. 
Introduction to electronic spreadsheets. 
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Tuesday 	 Instructors Li and Stoecker
 
Lecture: Concepts of electronic spreadsheets.
 
Simple concepts of financial analysis.

Lab: Lesson 2: Simple financial calculation with Lotus 1-2-3.
 

Wednesday 	 Instructors: Li and Stoecker 
Demonstration:Elementary applications of spreadsheet programs.
 
Lecture: Diskette handling and elementary DOS commands.
 
Lab: Lesson 3: Elementary DOS commands.
 

Thursday 	 Instructors Kletke, Li and Stoecker 
Lecture: Enterprise budgeting.
 
Demonstration:Microcomputer budget generators.

Lab: Lesson 6: Budgeting with microcomputers.
 

Friday 	 Instructors Epplin, Li and Stoecker 
.ecture:Applications of linear programming I. 

Demonstration:Linear programing software on microcomputers. 
Lab: Lesson 7: Part I. Linear programming matrix design with 
microcomputers. 

WEEK 2 

Monday 	 Instructors Li and Stoecker 
Discassion:The role of microcomputers in development
Lecture:Business presentation graphics with Lotus 1-2-3 
Lab: Lesson 4: Business presentation graphics with Lotus 1-2-3 

Tuesday 	 Instructors Li and Stoecker 
Lab: Lesson 5: Using a spreadsheet to summarize information from a 
market price survey. 
Review: Design a worksheet to report rice sales. 

Wednesday 	 Instructors Epplin, Li and Stoecker 
Lecture: Applications of linear programming II 
Lab: Lesson 7: Part II. An introduction to linear programming: a 
MUSAH tutorial. 

Thursday 	 Instructors Tweeten, Li and Stoecker 
Lecture: Introduction to agricultural policy analysis: the analytical 
programs and tools, Part I. 
Lab: Lesson 8: Part I. A Lotus 1-2-3 implementation of the calculation of 
the costs and benefits of government policies. 

Friday 	 Instructors Tweeten, Li and Stoecker 
Lecture: Introduction to agricultural policy analysis: the analytical 
programs and tools, Part II. 
Lab: Lesson 8: Part IH.A Lots 1-2-3 implementation of the calculation of 
the costs and benefits of government policies. 
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WEEK 3: 

Monday Instructors Schreiner, Li and Stoecker 
Lecture: Investment and Project Analysis I 
Lab: Lesson 10: Agricultural project analysis with microcomputer
spreadsheet programs. 

Tuesday Instructors Schreiner, Li and Stoecker 
Lecture: Investment and project analysis II. 
Lab: Lesson 11: Agricultural project analysis with microcomputer
spreadsheet programs. 

Wednesday Instructors, Schreiner, Li and Stoecker 
Lecture: Investment and project analysis III. 
Lab: Lesson 12" Agricultural project analysis with microcomputer
spreadsheet programs. 

Thursday Field Trip. Leaders, Li and Stoecker 

Friday Field Trip. Leaders, Li and Stoecker 

WEEK 4: 

Monday Instructors Trapp., Li iind Stoecker 
Lecture: Introduction to simulation and systems modeling.
Lab: Lesson 13: Developing a generalized equilibrium spreadsheet
simulation model, Part I. 

Tuesday Instructors Trapp, Li and Stoecker 
Lecture: Case study of the use of supply and demand elasticity estimates 
to build a spreadsheet econometric simulation model of an agricultural 
economy.
Lab: Lesson 14: Use of an electronic spreadsheet simulation model for 
the agricultural economy: the GESS model, Part [I. 

Wednesday Instructors Trapp, Li and Stoecker 
Lecture: Applications of simulation and system modeling.
Lab: Lesson 15: Random numbers: their generations and applications. 

Thursday Instructors Ray, Li and Stoecker 
Lecture: Statistical and econometric methods I. 
Lab: Lesson 16: Matrix and regression facilities of Lotus. 

Lesson 17: Multiple regression using TSP. 

Friday Instructors Ray, Li and Stoecker 
Lecture: Lesson 18: Advanced disk operating system (DOS) commands. 
Lab: Lesson 19: Advanced DOS commands. 

WEEK 5: 

Monday Instructors Ray, Li and Stoecker 
Lecture: Statistical and econometric methods iT. 
Lab: Lesson 19: Statistical and econometric analysis with microcomputers. 
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Tuesday Instructors Li and Stoecker 
Discussion:Applications of microcomputers in development.
Lecure: Database: a primer.
Lab: Lesson 20: Database facilities of Lotus 1-2-3. 

Wednesday Field Trip Leaders, Li and Stoecker 

Thursday Field Trip Leaders, Li and Stoecket 

Friday Field Trip Leaders, Li and Stoecker 

WEEK 6: 

Monday Instructors Li and Stoecker 
Lecture: Use of microcomputers for data management.
Lab: Lesson 21: Introduction to Reflex: the database manager. 

Tuesday Instructors Li and Stoecker 
Lecture: Use of microcomputers for data management.
Demonstration:Microcomputer database packages.
Lab: Lesson 22: Using Reflex to derive production coefficients by size of 
operation. 

Wednesday Instructors Li and Stoecker 
Lecture: Project management with microcomputers.
Lab: Lesson 23: Application of the search and crosstab features of Reflex 
to determine the nature of changes in the swine industry in the Dominican 
Republic. 

Thursday Instructors Li and Stoecker 
Discussion:Microcomputer hardware and software selection. 
Lecture: Lesson 24: Desinging a report with Reflex2. 
Lab: Lesson 25: Translating a Lotus 1-2-3 file to Reflex. 

Friday Instructors Li and Stoecker 
Backing up diskettes and final instrucions. 
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COURSE INTRODUCTION 

Rationale 

Agricultural policy in developing countries often has fallen short of serving needs 
of decision makers and society at large for numerous reasons. Two of the most important 
reasons have been inadequate data and inadequate policy analysis. The modem
microcomputer potentially can place powerful data processing and analysis capabilities
within the hands of analysts and technicians in developing countries. 

The short course in microcomputer applications in development is an attractive and
affordable option for upgrading capabilities of indigenous technicians and analysts. This 
course offers training in analysis of real world problems, hands-on experience with
microcomputers, exposure to proven analytical methods and software, and instruction by
capable senior analysts. This short course has been tested previously, and those teaching
the course have had experience with policy analysis in a large number of developing
countries. The lectures, laboratories, discussion, demonstration, and field work all
combine to develop confidence and capabilities in trainees. These data processing and 
analytical capabilities can provide a continuing source of professional information to local 
decision makers. 

Participants will develop the knowledge and skill to 

I. Determine how a microcomputer can assist with the gathering, processing, and 
analyzing of information. 

2. Develop the appropriate format for analyzing data using microcomputers. 

3. Interpret and use the information. 

Course Overview 

This is a six week short course. Dates are June 27 to August 5, 1988. The
microcomputer part of the instruction will be conducted on IBM PC or compatible
computers. Instruction will be delivered in English. 

Software which is included as part of the course includes 

O'Leary T.J. The Student Edition of Lotus 1-2-3, Addison-Wesley, 
Benjamin/Cummings, New York. 1987. 

Lilien, D.M and R.E. Hall, MicroTSP: Student Version User's Manual, 
Quantitative Micro Software, Irvine, California, 1986 

Borland, Reflex: The DatabaseManagerUser's Manual,Borland/Analytica, Inc. 
Scotts Valley, California, 1985 
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Reference Materials and Software 

Data from Par".igoants' Own Country 

The participants are requested to bring some data from their work for use in 
individual projects. If possible, the data should be in IBM PC readable format on floppy
diskettes in addition to hard copies. 

Trademaks Referenced 

Several Trademarks are refererced throughout this manual. These are LOTUS 1-2-3 which 
is a trademark of LOTUS Development Corporation, IBM PC which is a trademark of
International Business Machines, TSP which is a trademark of TSP International, Reflex
which is a trademark of Borland International, and MSDOS which is a trademark of 
Microsoft Corporation. 
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Lesson 1 

INTRODUCTION TO IBM PC COMPUTER 
1-2-3TLOTUSAND 

Prepared by A. Stoecker and E. Li 

OBJECTIVES 

The objective of this lesson is to provide a quick start on the IBM Personal 
Computer (IBM PC) and the Lotus 1-2-3 spreadsheet package. Specific Topics include 

a. Definition of common terms used in computing 
b.Turning on the computer and starting Lotus program 
c. Review of the Lotus Access Menu Program 
d. Develop a simple spreadsheet. 
e. Saving and retrieving worksheets to/from the disk. 

BASIC TERMINOLOGY 

A microcomputer or a personal computer usually refers to a computer which is 
sm..U enough to sit on your desk; usually intended to accommodate one user at a time. A 
mini-computer or a mainframe computer, is a larger computer, usually centrally located and 
generally designed to accommodate many users at a time. 

The heart of any computer is called the central processing unit (CPU). As its name 
implies, the CPU processes. The "thing" which CPU processes is information cr data. 
The CPU for the IBM PC family of PC's is the 8088 family of microprocessors design by 
Inzel.
 

Information is represented inside the computer by him. A bit by itself is not very 
interesting. It is either ON or OFF (or 1or 0). 

A group of 8 bits is called a ..An example of information in a byte would be 
10010000. Another example is 00001010. Since there are 28 = 256 possible 
combinations of O's and l's in a sequence of 8 bits, a byte can represent 256 "things". For 
example, a byte can he used to represent the English character set which with lower case 
and upper case digits, the numerals, punctuations and special symbols and characters, 
among to 256 distinct characters. The letter 'A', for example, is represented by the byte 
representation 0100000. The letter 'a' is represented by 01100000. The numerical '1'is 
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represented by 00110001. Thus a byte's worth of information amounts to about one 
character of information. In this context, byte and character are sometimes used 
interchangeably. 

The CPU by itself can only store a few bytes of information. To perform anything 
useful, the CPU needs a "scratch pad". This "scratch pad" is the Random Access Memory 
(RAM) of the computer. A modem microcomputer typically contains sufficient RAM to 
hold about 256K to 640K characters. Where 1K is equal to 1024, or roughly 1,000. 

RAM memory has one major deficiency: it forgets whenever electricity is turned 
off. To store information or program permanently, disk storage is needed. 

Afiopy diskette is a flexible disk used for permanent storage of data or programs. 
A new diskette must be formatte before it can be used. The standard IBM PC diskette is 
formatted to hold 360K bytes or characters of information. Floppy diskettes are 
removeable from their disk drives. 

A hard disk (or fixed disk) is a large capacity non-removable disk which is 
commonly designed to hold 10-40 million characters (mega bytes) of information. Hard 
disks are also faster than floppies. 

GETTING STARTED 

Turning on the Computer 

(1) Insert the Lotus 1-2-3 system disk In Drive A and put the 
data disk in drive B. (On systems where disk drives are stacked on top of each other, 
drive A is the top drive and drive B is the bottom drive, on systems where disk drives are 
side by side, the left hand drive is drive A, the right hand drive is drive B). In most 
instances, you will put the disk containing the program indrive A and the data disk in drive 
B. 

(2) Turn on both the computer monitor and the computer main 
unit. The power switch on the monitor is in the front. The power switch of the computer 
main unit is at the back and on the right. 

(3) After a minute or so, the disk will spin and after a while, you will see the 
message: 

Enter todays dvte in a month, day, year format. 

You should then respond by entering todays date. For the date, June 29, 1987 you 
would type 6-29-87. Entering means typing in the text and then press the Enter key. 
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On some systems, the enter key is a grey key labeled with (-I On other systems, the 
enter key is also called return key and is labelled 'return'. 

(4) You will then be asked to enter the correct time of day. Time is entered on the 
basis of the 24 hour clock. For example, enter 10:30 for 10:30 am or 22:30 for 10:30pm. 

(5) You should now see the symbols: 

A> 

This is the DOS (Disk Operating System) prompt. When you see thn DOS prompt 
(A>) it means 

a. 	 That drive A has been designated as the primary drive. Unless designated 
otherwise, the computer will expect any programs which are to be executed to be on 
the disk ;:- drive A. 

b. 	 That the computer is waiting for you to enter the name of a command or program to 
be executed. 

c. 	 It is safe to open the disk drive latch and change disks when the DOS prompt is 
showing. Note that each drive has a red light which is on when the disk drive is 
turning. The drive is turning when the computer is reading information form the 
disk or writing information to the disk. Do NOT atcempt to change diskettes when 
the drive light is on. 

INTRODUCTION TO ELECTRONIC
 
WORKSHEETS WITH LOTUS
 

EXERCISE 1. USE A SPREADSHEET TO CALCULATE BASIC 
STATISTICS 

At the completion of the following exercise you sbould be able to 

1. Enter the Lotus Worksheet.
 
2, Understand how to design a worksheet.
 
3. 	 Enter Data, Formulas, and Labels into the worksheet. 
4. 	 Save the worksheet file to disk. 
5. 	 Print out the worksheet. 
6. 	 Use the COPY command to replicate formulas. 
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-------------------------------------------------------------------------

---------------------------------------------------------------------------

DIRECTIONS 

1. 	 INSERT THE LOTUS SYSTEM DISK IN DRIVE A. 
2. 	 PLACE A FORMATTED DATA DISK IN DRIVE B. 
3. 	 TURN ON THE COMPUTER 
4. 	 ENTER THE DATE AND TIME OF DAY WHEN 

REQUESTED. 
5. 	 WHEN YOU SEE THE A> 

A> LOTUS<-type LOTUS when you see the A> prompt.
6. 	 You should see the LOTUS system menu shown below. 

I 1-2-3 PrintGraph Translate Install View Exit 
IEnter 1-2-3 -- Lotus Worksheet/Graphics/Database program 

Figure 1. Lotus Access System Menu. 

The Access System lets you choose on of the following: 

1-2-3. This is the main spreadsheet program and is the option you will use most 
often. 

PrintGraphThis is used to print out any graph which you may have previously 
created with 123. This program is on another disk and you will have to 
change the disk in drive A to run this program. 

Translate This program is used when you want to convert files from a form 
used by Lotus to those used by another program or when you want to 
convert files used by another program into a form which can be used by 
Lotus. This program is also on another disk. 

Install This program is used when you are first installing Lotus on your 

computer. This program is on the installation disk. 

View This is a tutorial which gives you an overview of Lotus. 

Exit Leave the Lorus Access System and return to DOS. 

To start a program use the -> key [RIGHT arrow I or <- key [LEFT arrow ] to 
move the menu pointer (the hi;,hlight bar at the top of the screen) to the program you want 
to use, then Press [RETURN] to start the program. You can also start a program by 
typing the first letter ef the menu choice. Press [HELP]which is the [Fl] key for more 
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----------------------------------------------------------------------------

information. If you're using a diskette system, the Access System may prompt you to 
change disks. 

For now, move the cursor so 1-2-3 Is highlighted and press the 
ENTER key. 

You should see the blank Lotus worksheet shown below. Note the columns are 
labeled or designated with letters of the alphabet while the rows are designated with 
numbers. The position of the cursor is indicated by the white bar in the screen and the 
position is also listed at the top of the screen. The word READY at the top right of the 
screen indicates that LOTUS is ready for input and calculations. The time and date appear 
at the bottom left comer of the worksheet. 

.......................................
-......
-.......--------------------------------------------- ... 
A1: denotes cell where cursor is located READY 

A B C D E F G H 
1 [cursor] 
2 
3 

columns are referred to by letter 

4 
5 
6 

rows are referred to by number 

7 
8 
9 time and date 
29-Jui-87 10:30 AM 

Figure 2. Lotus Worksheet 

EXPLORING THE WORKSHEET 

The cursor is moved (scrolled) by using the arrow keys on the numeric pad on the 
right of the keyboard. Note that as you scroll to the right the letters at the top of the screen 
begin to change. As you scroll down the row numbers also begin to change. The 
worksheet has a total of 256 columns and 8192 rows. 

SPECIAL KEYS 

HOME key on the numeric keypad moves the cursor to cell Al.
 
END key on the numeric keypad moves the cursor to the end of the
 

worksheet. 
Pg Up key moves the cursor up one page 
PgDn key moves the cursor down one page 
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Ctri-> key moves the cursor one page to the right (hold down the ctrl key while 
you press the right arrow key). 

Ctri<- key moves the cursor one page to the left. (hold down the ctrl key while 
you press the left arrow key). 

FUNCTION KEYS 

The function keys are the keys which are numbered Fl - F10 on the left side of the
 
keyboard. The purpose of the function keys is:
 

F1 Help F2 Edit
 
F3 Name F4 Absolute
 
F5 Go To F6 Window
 
F7 Query 	 F8 Table 
F9 Calculate 	 Fi0 Graph 

Three of the above function keys are of immediate use. These are: 

F 1 	 Help key. This key will cause the computer to provide you with 
information about various keys and commands. If you press the Fl key 
you should see the information show below in Figure 3. Use the arrow 
keys to move to a topic for which you wish information. Press the enter 
key. Press the ESC key to return to the worksheet when you have 
finished. 

F2 	 (EDIT) key. This key lets you edit the contents of the cell under the cursor. 
Press the ENTER key when you have finished editing. 

F5 	 (GO TO) key. When the F5 key is pressed, you will see the message Enter 
Address to go to:A1 
To go to the last row of the worksheet, enter A8192. Press the HOME key 
to return to cell Al. 

(notes) 

Al: 	 HELP 

READY Mode 
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------------------------------------------------------------- - ----------

The mode indicator, READY, in the upper right comer of the screen means you can 
select a command or type a cell entry. The first key you press determines your action: 

Formula or Number: Type a digit (0..9) or one of the characters -, -,., (,@,#, 
or 

Label: Type any character except those that begin with a formula or 
number. Start with a label-prefix character to create a label 
of a particular type: 'for a left-aligned, "for a right-aligned, 
A for a centered, or \ for a repeating label. 

Command: Type /. 
Special Function: Press a special key. 
To learn more about this Help facility, press [END], then [RETURN] 

------- I-----------------------------------------------------------------------
Cell Entries Mode Indicators 
Help Index How to Use Help 

Figure 3. Lotus Help Menu. 

WORKSHEET DESIGN 

A spreadsheet is designed to work with rows and columns of data. However, 
much of the power of a worksheet is derived from its ability to handle WHAT IF 
questions. That is the worksheet should be designed so that results can be quickly 
recalculated if basic data or parameters are changed. 

A problem is entered into a spreadsheet the same way it would be entered onto a 
sheet of paper which had been ruled with rows and columns. First one would enter labels 
to identify the data contained in the rows and columns. Then one would enter the raw 
data. Finally one would do the calculations and record the results in the appropriate cells of 
the worksheet. 

In the following exercise, a staff member is attempting to find the mean and 
standard deviation of some crop yields over a five year period. A hand calculated version 
of the problem would look as shown in Figure 4a. 
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-----------------------------------------------------------------------------

A B C D 
I Yield Yi-Ybar Squared 
2 Year (bus) deviations 
3 1981 35 0.83 0.69 
4 1982 25 -9.17 84.03 
5 1983 40 5.83 34.03 
6 1984 30 -4.17 17.36 
7 1985 40 5.83 34.03 
8 1986 35 0.83 0.69 
9 

10 Total 205 170.83 
11 Average 34.17 Variance 34.17 

12 Std. Dev. 5.85 

Figure 4a. Problem Design for Calculation of 
Mean and Standard Deviation of Crop Yields. 

In the hand calculated example, the user might use the first row of the worksheet to 
enter the column names and the first column of the worksheet might be used to enter labels 
for the rows. The sum of the yield is contained in cell B 10 and the mean or average is 
recorded in cell B1 1. In this example the data is entered in column B. To calculate the 
variance and standard deviation of the yields, the following formulas might be used. 

n 
Ybar = "Yi/n (1)1=1 

n 
'Yi/n (Yi - Ybar) 2 

Var = (n-) (2) 

Std = 	Sqrt(Var) 

(3) 

The hand calculations can be done in the following steps. 

1. 	 Subtract the mean yield (in cell B 11) from each yield in column B. Store the 
result in Column C. 
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---------------------------------------------------------------------------

---------------------------------------------------------------------------

2. 	 Square the value in column C, rows 3 through 8. Record the result in 
column D. 

3. 	 Sum the squared residuals in column D, rows 3 through 8 and record the 
sum in cell D10. 

4. 	 Divide the amount in cell D9 by 5 or n-1 to get the variance. Record the 
result in cell D11. 

5. 	 Standard Error: Take the square root of the variance (stored in D 11). 
Record the result in cell D12. 

The first principle in designing a worksheet is to determine what data must be 
entered directly into the worksheet and which numbers can be generated or calculated by
 
the computer. The objective is to make the computer work for you rather than you

working for the computer. In the above problem, the only numbers which cannot b
 
calculated are the observed yields for 1981 through 1986. All of the remaining values can
 
be calculated by the use of formulas. 

The full set of formulas required to perform the calculations is shown below in
 
Figure 4b in the cell where the formulas are really entered. The use of each formula is
 
described by the steps outlined below. 

A B C D 
1 Yield Yi-Ybar Squared 
2 Year (bus) Deviations 
3 1981 35 +B3-B11 +C3*C3 
4 1982 25 +B4-Bl 1 +C4*C4 
5 1983 40 +B5-B 11 +C5"C5 
6 1984 30 +B6-B 11 +C6*C6 
7 .1985 40 +B7-B11 +C7*C7 
8 1986 35 +B8-B11 +C8*C8 

10 Total @SUM(B3..B8) @SUM(D3..D8) 
11 Average +B 10/6 Variance +D10/5 
12 Std. Dev. @SQRT(D11) 

Figure 4b. Worksheet Formulas to Calculate Mean 
and Standard Deviation of crop yields 

CALCULATE THE SUM OF THE YIELDS 

A formula is used to tell Lotus how to calculate the values in a cell of the 
worksheet. The formula entered In cell B10 is @SUM(B3..B8). 
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This formula tells the computer that the value to be stored in cell B10 is the sum of 

the values in column B in rows 3 through and including row 8. 

CALCULATE THE MEAN 

The next step is ic calculate the mean or average. The sum or total has been stored 
in cell B10. The avt -,ge (to be stored in cell B11) is calculated by dividing the sum 
by the number of &,, rations. The formula is +810/6 

The + symbol which proceeds the B10 is to help Lotus distinguish between 
whether a formula or a label is being entered into a particular cell of the worksheet. 
If the first character which is typed is a digit 0-9, +, -, 0 or @ then Lotus assumes 
that a formula or a value is being entered. Otherwise Lotus will assume the cell 
entry is to be a label. 

CALCULATE THE DEVIATIONS 

The deviations are calculated by subtracting the mean from each observation. For 
1981, the formula entered into cell Cd Is +83-B11. For 1982, the 
formula in Cell C4 Is +84-B11. The formulas are similar for 1983 through 
1986. 

SQUARE THE DEVIATIONS. (in cells D3 through D8). 

The square of each deviation in column C is stored in Column D. The formula 
typed in cell D3 for 1981 Is +C3*C3. For 1986 the formula is 
+B8*B8. Note that an equivalent formula for cell D3 would be +C3A2. The A 
symbol is used to indicate exponentiation. 

SUM THE SQUARED DEVIATIONS. (in cell D10). 

The formula @SUM(D3.D8) tells Lotus to sum the values in column D 
from row 2 to and including row 8. The result is stored in the cell where the 
formula is located. 

CALCULATE THE VARIANCE (in cell Dl). 

The variance is calculated by dividing the sum of the squared deviations (in cell 
D10) by the number of observations less one. The formula typed Into cell 
Dll Is +D10/5 
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----------------------------------------------------------------------------

----------------------------------------------------------------------------

CALCULATE THE STANDARD DEVIATION (in cell D12). 

The standard deviation is the square root of the variance. The formula typed 
into cell D12 is @SQRT(D11). 

SAVING YOUR WORKSHEET ON A FLOPPY DISK 

The worksheet you have created is now stored in the RAM part of the computer. 
When the computer is turned off any programs and data in RAM are lost. We will 
use the File save commands to save a permanent copy of your work on the disk in 
drive B. 

Press the / key. You will see the following Lotus Command menu at the top 
of the screen. 

Worksheet Range Copy Move File Print Graph Data System Quit 
Global, Insert, Delete, Column, Erase, Titles, Window, Status, Page 

Figure 5. Lotus Command Menu 

The top row of the command menu are lists of Lotus commands. The command 
"Worksheet" should be highlighted. The secoAd row is a short explanation of the actions 
performed by the highlighted command. 

Use the arrow keys to move the cursor to the word File on 
command line and press the ENTER key. You will see the following sub-menu. 

Retrieve Save Combine Xtract Erase List Import Directory 
Store the entire worksheet in a worksheet file 

Use the arrow key to highlight the word Save and press the 
ENTER key. You will see the following prompt. 

Enter save file name: A:\ 

The A:\ means that the data will be stored on drive A. Our data disk is in drive B. 

Use the backspace key at the top of the keyboard to remove the A:\ 

Now type In B:MEANSDEV at the prompt as show below and press the 
ENTER key 
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Enter save file name: B:MEANSDEV 

The red light should glow on drive B as the file is being saved. When the computer 
has returned to the ready mode your data set has been saved and you can safely exit the 
worksheet. 

The file saving process can also be done by typing the first letter of each wcrd on 

the command line. The sequence to save a file is 

IFS filename (enter) 

RETRIEVING A PREVIOUSLY SAVE WORKSHEET 

To load a previously stored worksheet, type 

/ 
F 

to get the Lotus command line 
for File or use the arrow key to move the cursor to the wor
ENTER. 

d File, Press 

R for retrieve or move the cursor to Retrieve and press ENTER. 
Type the filename and press ENTER or move the cursor over 
the name of one of the files listed on the command line and press ENTER. 
The selected file will be loaded into the spreadsleet. 

QUITTING THE WORKSHEET 

To exit the Lotus worksheet press the / key. You will see the Lotus command 
menu shown above in Figure 5. Either type Q (for quit) or use the arrow key to move 
the cursor to Quit and press ENTER 

Lotus will respond with the following prompt. 

No Yes 
Do not end 1-2-3 session; return to READY mode 

This is your last chance to save your work. If your work has been saved, either 

type Y or use the arrow key and move the cursor to 
Yes and press ENTER. 

The computer will return you to the LOTUS access menu shown in Figure 1. 
Choose Exit to return to DOS. 

After you see the A> you can remove the diskettes from the 
machine and turn the computer off. 
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Lesson 2 

SIMPLE FINANCIAL CALCULATIONS WITH LOTUS 1-2-3 

Pv'epared by E. Li and A. Stoecker 

OBJECTIVES 

This lesson hps two major objectives. One objective is to review basic financial 
calculations that wit! be used later in the course. The second objective is to demonstrate
how Lotus 1-2-3 can be used for simple financial calculations. We will develop two 
LOTUS templates. 

The first template will deal with compo:.nding. It helps answer questions such as: 

"What will I receive in 5 years if I put $1,000 in a savings account which pays 12% 
interest compounded annually?" 

The second template will concern evaluating investment opportunities using the Net 
Present Value approach. This approach requires that future earnings (i.e. amount received
less expenses) from an investment be discounted to their worth at the present date -- the 
inverse operation of compounding. The sum of these discounted future net cash flows less 
the initial cost of the investment is the Net Present Value (NPV) of the investment. It 
provides a basis for evaluating the investment's viability in itself and for comparison with 
other investment opportunities. 

This lesson does not use the more progressive financial functions of LOTUS since one 
objective of the lesson is to cover some of LOTUS's basic commands. The more advanced 
financial features of LOTUS will be covered in a later session. Specific Lotus commands 
which are discussed in this lesson include 

a. Entering financial formulas in th, worksheet 
b. Using Repeating labels 
c. Setting Column Widths in the worksheet 
d. Using the Range Format Command to change the data appearance. 
e. Using the Data Fill Cowmand. 
f. Using the Net Present Value Formula. 

COMPOUNDING 

Review of Concept 

Let's say you put Z dollars in a savings account which pays r percent interest 
compounded annually. At the end of the first year, the interest payment for your Z dollars 
would be: 

z() () 
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which is simply r percent of Z. And the ending amount for the first year would be 

z+ z(-) (2) 

or: 

zl +T~ (3) 

This ending amount (or balance) for the first year would become the beginning
amount for the second year. The interest for year 2 is r percent of the beginning amount of
 
year 2:
 

Iz(I+10r)t U(4 
The ending amount for the second year is the beginning amount for year 2

calculated in (3) plus the interest calculated in (4):Iz+ + (1- N 5(I- Iz+ -r 

Grouping like terms in (5),we arrive at:
 

{z (1+ - { +Tr} (6)
 

or simply: 

2
z(1I +T-r) 2 (7) 

The ending amount for the second year (7) in turn becomes the beginning amount
for the third year. In general, the ending amount for the n-th year is: 

n
z(1 + --r (8) 

or expressed in "computerese":
 

Z*(l+r/oo)An
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The LOTUS Implementation: Discussion 

The LOTUS template in figure 1 implements the concepts discussed above. We
will explain in detail the implementation procedure in the next session. For now we will 
just discuss in general what goes into the template. 

The initial deposit, 100 dollars, appears in Cell B8. The interest rate, expressed in 
percent, is in Cell C2. The interest for year 1, in cell C8, is calculated by the formula 
similar to equation (2)above: 

+C8*(C2/100) 

The ENDING AMOUNT for year 1, in cell D8, is simply the sum of the
BEGINNING AMOUNT for year 1 (Cell B8) plus the INTEREST for year 1 (Cell C8): 

+B8+C8 

Now we go on to year 2. The beginning amount for year 2 is simply the ending 
amount of year 1. Thus in Cell B9, the formula is 

+D8 

which is the ending amount of year 1. 

INTEREST for year 2 is calculated similar to year 1: 

+B9*(C2/100) 

and year 2's ENDING AMOUNT is 

+C9+D9
 

Calculations are similar for the rest of the years.
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---------------------------------------------------------------------------

A B 	 C D 

1 1 ICOMPOUND INTEREST CALCULATIONS
 
1 2 Annual Interest Rate: 10 Percent
 

I 3 Ilnterest Compounded Annually
 
1 4 
1
 
1 5 1 Beginning Ending
 
1 6 IYear Amount Interest Amount
 
1 7 1
 
I 8 I 1 100.00 10.00 110.00
 
1 9 1 2 110.00 11.00 121.00
 
110 1 3 121.00 12.10 133.10
 
ii 4 133.10 13.31 146.41
 

112 I 5 146.41 14.64 161.05
 
113 1 6 161.05 16.11 177.16
 
14 1 7 177.16 17.72 194.87
 

1151
 
116 IFinal Payment using formula 194.78
 
117 Present Value of Final Payment 	 100.00
 
18
 

119 1
 

Figure 1. Lotus Implementation of Compounding 

The LOTUS Implementation: Procedure 

We aim to produce a template the same as in Figure 1 (but without the row and
column designation, of course). Care should be taken in not just duplicating the 
calculations of the template, but also the formatting and general appearance: we don't just
want a LOTUS template that.does the calculations, we want a LOTUS template that also 
looks good. 

(1) Setting the column width. 

By default, each column of the LOTUS worksheet has a width of nine characters. 
Sometimes you may want to change this to improve the appearance or spacing in the
template. In this example, column A Is set to a width of 6. Columns B,
C and D are set to width of 15. 

To set the column width of column A to 6. First position the cursor 
anywhere In column A. Then type: 

/ 	W C S (the first leter of the commands 
/Workshcet Column Set-width) 
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When LOTUS asks the width you would like to set, type 6 and press ENTER.
Similarly, to set the column width of column B to 15, First position the cursor
anywhere In column B. Then type: 

/ W C S (for the commands /Worksheet Column Set-width) 

and then enter 15 for the column width. Repeat for column C and D. 

(2). Entering in the first 3 lines. 

In cell A 1 enter in the label: 

COMPOUND INTEREST CALCULATIONS 

Note that the label entered in Al is "spilled over" to cell B1. In general, if you enter 
a label which is too long for the cell, the label will "spill over" to the cell on the right if that
cell is empty. If the adjacent cell is not empty, then the label will simply be chopped and 
only the first part of the label will appear. 

Similarly in cell A2 enter the label: 

Discount Rate: 

In cell C2, enter in the number 10, the loan interest rate. In cell D2 
enter PERCENT. Note that interest is expressed in percent, not decimal. This should be 
taken into account as we perform the calculations. 

Now complete the labelling for rows 1, 2 and 3. 

(3) Draw the line in row 4. 

We will first draw the line in cell A4 and then copy that cell to the rest of the row. 
To draw the line in cell A4 enter: 

Note that \ is the back slash, not the regular slash, which is/. The back slash is one 
of four of the so called "label prefix", the others are', ", and A 

Normally, when you enter a label, LOTUS alt..ti,.cal appends ' to the
beginning of the label. The ' serves two purposes. First of all, it signiflies a label.
Second, it left justifies the label in the cell. Left-justification is usually what one wants for 
labelling. That is why LOTUS supplies that as default. 

However, there are times when you want to right justify the label in the cell. In this 
case, you should precede the label with " when you enter it in. If you want the label to be
centered in the cell, you would precede the label with ^. The back slash signifies a"repeating" label. When you precede a label with \ the label will repeat itself in the cell
until the cell is filled. In this case, our label is -, and we preceded it with \. So the label 
repeats itself in the cell until the cell is filled. The effect is a line-----
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The advantage of using a repeating label instead of explicitly putting in '----- is that 
as you increase the column width of A to, say, 12, the repeating label would expand and
fill the 12 spaces. Whereas if you had entered '-----,you would end up with a "half line" 
as the column width is expanded to 12. 

Now we will use the copy command to copy the line the in cell A4 to the rest of 
row 4. The copy command is one of the most important command in LOTUS. It's
function is to copy the contents of a cell, or a range of cells, to another cell or range of 
cells. 

To use the copy command, you need a "from range" and a "to range". The "torange" is the range of cells you wish to copy to frm the "from range". TO copy the
line, firstposition the cursor in cell A4. Then invoke 

/Copy (by typing IC) 

LOTUS then displays: 

Enter range to copy FROM: A4..A4 

LOTUS is asking you to specify the range you want to copy from. Since your cursor is in
Cell A4, LOTUS figures that most likely, this is the range you would like to copy from.
That is why it automatically supplies the answer to its own question, in this case the answer
is A4.A4. Ifthis is not what you want, you could override this default by typing in another 
range. Note that A4.A4 is a range of one cell, which is a special case. Usually the range
would be a rectangular area of the workshect, e.g. A4.C10 or C5.E9 etc. 

Since A4.A4 is indeed the (range of) cell(s) we would like to 
copy from, press ENTER to accept LOTUS's intelligent guess. 

LOTUS then displays: 

Enter range to copy TO: A4 

LOTUS is asking you to specify the range you want to copy to. To respond, do the 
following: 

1. Move the cursor to B4 

2. Type. 

3. Move the cursor to D4 

4. Press ENTER 

If you do everything right, you should see the line as in Row 4 of figure 1. 

(4) Copy the line from row 4 to row 7. 
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Wc could repeat the procedure above to come up with the line in row 7. But 
instead, we will use the copy command to copy the whole line from row 4 to row 7. To do 
so, 

Move 	the cursor to A4 

Invoke the copy command: /Copy 

When 	LOTUS asks for the range to copy FROM, type A4.D4 

When 	LOTUS asks for the range to copy TO, type A7 

As a contrast, this time we responded to LOTUS's prompting for ranges by explicitly
typing the range in. Last time we did so by using cursor movements to specify the range.
Both ways are acceptable. Most people prefer the cursor movement method. 

(5) 	 Copy the line from row 4 to row 15 and row 18. 

Make sure you use the copy command to do this. 

(6) 	 Enter In the labels for rows 5, 6, 16, and 17. 

"Use the label prefix to right Justify the labels In row 5 and 6 
when appropriate. 

(7) 	 Fill in the years in A8 to A14. 

We will use the LOTUS Data Fill command for this. The Data Fill command lets 
you fill a range with numbers starting from a specified value and increasing by a specified 
step. Here our starting value is 1 and the step is also 1, since we want the first year to be 
1, the second to be 1+1, the third to be 2+1 and so on. 

To use the Data Fill command, first move to cell A8. Then invoke 

/Dafa Fill 

now press the. key and then use the down arrow key to expand the 
cursor 	until It covers the range A8.A14. Then press ENTER. 

For 'Start' enter 1. For 'step, press ENTER to accept the default of 
1. For 	'stop, press ENTER to accept the default of 255 for student version. 

(8) Enter in 100 as BEGINNING AMOUNT for year 1 In cell B8. 

(9) Calculate the 	INTEREST amount for year 1 in cell C8 type the formula: 

+B8"C2/100 
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(10) The ending amount for year 1 (cell D8) should be BEGINNING AMOUNT plus 

INTEREST of the same year. The formula for cell D8 Is 

+B8+C8
 

(11) In cell B9 the BEGINNING AMOUNT of year 2 is the ending amount of year 1,
i.e. +D. 
(12) Now copy the formulas in the lange C8.D8 to the range C9.D9 using the copy 
command. 

First place the cursor in Cell C8. Thon type 

/C
 

Specify the FROM range as C8.D8 and the TO range as C9.D9. 

If you have followed our procedure closely, Cell C9 (i.e. the interest for year 2)
should display zero. But this is not the correct answer! To see why, move the cursor 
to Cell C9 and examine the formula contained there. It should show: 

+B9*C3/100 

whereas the correct formula should be: 

+B9*C2/100 

Since Cell C3 contains zero (actually blank, which is interpreted as zero by LOTUS), the 
formula yields zero as the content of cell C9. 

How did we come up with this formula in ceil C9? We copied it from cell C8 
which contains 

+B8*C2/100 

So why did C2 in this formula change to C3 as we copied the formula from C8 to C9? 
Answer: the same reason B8 in the formula changed to B9 when copied from cell C8 to 
C9. But in this later case the change is desirable, since we want year 2's INTEREST to be 
calculated from year 2's BEGINNING AMOUNT. In fact, this automatic adjustment of 
cell reference as formulas are copied using /Copy is what makes the command so useful. 
But there are times when we don't want this automatic adjustment feature. The need to 
reference the same INTEREST rate in this case is a perfect example. 

When we.copy formulas to another cells, generally both the row and column of cell 
designations in the formula will adjust. To prevent one or more cell designations from 
adjusting as we copy, we must prepare the cell(s) where we are copying from BEFORE the
copying is done. We prepare as follows: it we do not want the column 
to vary, prefix the column designation with a dollar sign (e.g. $A12
instead of just A 12). Likewise, to prevent the row from varying, prefix the row 
designation with a dollar sign (e.g. A$12 instead of just A12). And to prevent both the 
row and the column from adjusting, prefix BOTH the row and column designations with 
dollar signs (e.g. $A$12 instead of just A 12). The $ signs in cell designations are 
meaningful for copying only and will not affect any calculation. 
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in our case, the formula in cell C8 is to be copied to other cells and there is a "fixed 
cell" in the formula, namely cell C2 -- the INTEREST RATE cell. Thus we should
change the formula In cell C8 to: 

,B8*$C$2/119* 

This has the effect of "fixing" the reference to cell C2 as the formula is copied from C8 to
C9. The reference to cell B8 will adjust to B9 as desired, since no dollar sign is embedded
 
in the B8 term of the formula.
 
After changing the formula in cell C8, redo the copying. Copy C8.D8 to C9.D9.
 
Convince yourself that C9 now has the right formula. 

Copy B9.D9 to B10.D14 

Note that we have been copying from one cell to a range of cells before. Now we
 
are copying from one row to a rectangular area.
 

(13) Enter in the appropriate formulas for cells D16 and D17 

Cell D16: +B8*(I+C2/1OO)AA14 

Cell D17: +D16/(1+C2/100)AA14 

(14) Format all dollar amounts to display 2 decimal places. 

Normally, LOTUS will use what it thinks it the "best" format to display numbers.
Sometimes the appearance of the tableau can be improved by controlling the display format

of the numbers. This can be done by the /Range Format command. We want the numbers
in the areas B8.D14 and D16.D17 to be formatzed to display two decimal places. We will

do this one area at a time.
 

To format the area from B.D14, first position the cursor In 
cell B8. Then Invoke: 

Range Format Fixed 

when prompted for the number of decimal places, accept the
default of 2 by pressing enter. When asked for the range to format,
expand the cursor to cover the range B.D14 by using the arrow 
keys. Then press enter. 

Area D16.D17 can be formatted in a similar fashion. 

(15) Use the template to compute the ending value of the following seven year saving
plans: 

a. 1,000,000 at 6 percent
b. 8,000 at 12 percent 
c. 1,200 at 24 percent 

(16) Save the table under the name COMP1 
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---------------------------------------------------------

--------

------------------------------------------------------------------------------

IFile Save 

Filename: COMPI 

NET PRESENT VALUE 

In this part of the lesson, you will create a worksheet similar to Figure 2. The 
worksheet evaluates an investment by calculating its net present value. 

A B C D E 

I ----------------------------------------------------------
1 INVESTMENT ANALYSIS USING NET PRESENT VALUE
 

1 2 DISCOUNT RATE 10 Percent
 
1 3 INITIAL INVESTMENT 1000 Dollars
 
1 4------------------------------------------------------------

5 Pv of 
6 Cash Cash Net Net
 

1 7 1 Year Inflow Outflow Cashflow Cashflow
 
181-------------------------------------------------------------
1 9 1 1 200.00 100.00 100.00 90.91
 
110 1 2 150.00 50.00 100.00 82.64
 
ill i 3 350.00 50.00 300.00 225.39
 
112 1 4 455.00 50.00 405.00 276.62
 
113 1 5 500.00 50.00 450.00 279.41
 
14 1 6 700.00 100.00 600.00 338.68
 
1151---------------------------------------------


116 ITotal Present Value of Net Cashflow 1293.67
 
117 INet Present Value of Investment 293.67
 
118 Net Present Value of Investment using @NPV 293.67
 
1191 

Figure 2. LOTUS Implementation of NPV. 

Net present value will be computed in two ways. With the first approach, NET 
CASH FLOW of each period will be calculated as the difference be.tween CASH inflow 
and CASH OUTFLOW. The sum of the present values of these (discounted) net cash 
flows represent the total present value of net cash flow. The initial cos: of the investment 
will then be subtracted from the sum of the present values to yield the net present values of 
the investment. 

The second method uses the @NPV function in LOTUS 1-2-3. The @NPV 
function calculated the present value of a series of net cash flows for a specified discount 
rate. It requires two arguments or pieces of information, the discount rate and the net 
revenue received in each period. The form of the NPV function is: 

2.10 



@NPV( Discount rate%/100, Range) 

If the discount rate (in percent) is, say, stored in Cell X23 and the series of cash flows is 
stored in cell D21 through D28, then 

@NPV(X23/100,D21.D28) 

returns the total present value of the series of net cash flows located in c,£As D21 to D28. 
Subtracting the initial cost of investment from this value yields the net present value of the 
invescment. 

Hints for Completion of the Template 

1. 	 Column width of column A should be set to 6, columns B to E should have 
widths of 12. 

2. 	 All dollar values should be formatted with 2 decimal places. 

3. 	 Formulas should be used for the NET CASH FLOW and the PV of NET 
CASHFLOW columns. 

4. 	 The formula to be used for each entry under the PRESENT VALUE OF NET 
CASHFLOW column is quite complicated. Remember A stands for 
exponentiation in LOTUS. Enter in the formula in E9 first and then copy it 
down the column. Remember in E9 some cell references in the formula may
need to be fixed for copying later on! 

5. 	 TOTAL PRESENT VALUE OF NET CASH FLOW (Cell E16) is the sum of 
the PRESENT VALUE OF NET CASH FLOW column. Use the @SUM 
function. 

6. 	 NET PRESENT VALUE in cell E17 is TOTAL PRESENT VALUE OF NET 
CASH FLOW less initial investment. 

7. 	 Note that the initial cost of the investment must still be subtracted when using
the @NPV function. 

8. 	 After the worksheet is completed, save it under the name NPV. 

9. 	 By experimenting with the discount rate, find the internal rate of return of this 
investment. Recall the internal rate of return (IRR) of an investment is the rate 
of discount which equates the NPV of the investment to zero. 
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Lesson 3 

ELEMENTARY DOS COMMANDS 

Prepared by E. Li and A. Stoecker 

OBJECTIVES 

The lesson will cover some elementary DOS commands relating to diskette 
handling. Our objective is not to become computer experts: DOS is really a very deep 
subject. Only the most experienced of computer programmers understands nd can take 
advantage of DOS. Rather, the objective here is to cover the general concept of DOS and 
enough instructions about DOS commands to handle most situations faced when using an 
IBM PC with floppy disk drives. 

Specifically, the objectives of this lesson are: 

1. Format a brand new diskette so it can be used. 
2. Copying a diskette from another diskette. 
3. Copying a file. 
4. Finding out what files are on the diskette. 
5. Changing a file's name. 
6. Removing a file from a diskette. 

You will need the foilowing to complete this lesson 

1. The LOTUS system disk. 
2. The DOS system disk. 
3. Our Data Disk. 
4. A new diskette. 

Put a. file protect tab on the Data Disk and make sure the LOTUS system disk and 
DOS system disk have file protect tabs on them,. The purpose of putting a protect tab on a 
disk is to protect the disk from being written on. This is a protective measure to provent 
you from accidentally erasing information from these diskettes if you make a mistake in 
following this lesson. 

BACKGROUND 

As mentioned in Lesson 1, the heart of the computer is the CPU. The CPU itself 
has practically no piace for storing information. Moreover, it can only act on a small 
amount of information at a time. For the CPU to perform anything useful, it requires a 
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"scratch pad" for storing information that it frequently needs as a program is running. That"scratch pad" is RAM (Random Access Memory) or primary memory. 

RAM memory is fast, partly because the CPU can use it in a direct manner. But it
has two main disadvantages. First of all, it is forgetful, in the sense that it loses memory
every time a computer is turned off. Secondly, it is relatively expensive. Most computers
only have a limited amount of RAM. A typical IBM PC only has about 256K to 640K
bytes of RAM. The earliest microcomputers only had 4K of RAM. Some advanced 
personal computers nowadays have 8000K of RAM or beyond. 

Since information stored in RAM is not permanent and limited in quantity, disk
storage is needed. On the PC, the common disk storage media are floppy diskettes andhard disks (or fixed disks). Disk storage is more inexpensive and data and programsstored in disk storage are practically permanent. Disk storage is also referred to as
secondary storage, in the sense that the CPU cannot act on the data or programs stored inthem directly. This is contrary to RAM, which is sometimes referred to as primary storage.
Programs or data must be loaded from disk into RAM before the CPU can operate on them.
The traffic that goes from disks to RAM and vice versa is controlled by a computerprogram. That computer program is the Disk Operating System or DOS. The most
popular Disk Operating System on the IBM PC is called MS DOS, where MS stands for
MicroSoft: the name of the company that developed this disk operating system. MS DOS 
runs on computers other than the IBM PC, such as the Wang PC computer. On the IBM 
PC, MS DOS is usually referred to as PC DOS. 

DOS is not an integral part of the computer system. In fact, it itself must be loaded
from a diskette into the cornputer before it can do anything. That is why you must have a
diskette in Drive A before you turn the computer on. 
As the computer is turned on, the first
thing it does is to read DOS from the diskette and load it into the computer. The process of
loading DOS into a computer is called "Booting the computer". On the IBM PC, the
computer can also be booted by simultaneously pressing the Alt key, the Ctrl key and the 
Del key. 

Once DOS is loaded into the system, typically it will prompt you for the date and 
time. After you entered the date and the time, it displays the prompt: 

A> 

That means that DOS is ready for you to issue a command. 

There is nothing mysterious about a DOS command. You have already been 
issuing one DOS commands quite routinely already. That DOS command is: 
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LOTUS 

When you type LOTUS and press the Enter key, you are commanding DOS to 
invoke the LOTUS program, or more precisely, to load the LOTUS program from the 
LOTUS system disk into RAM and yield control to LOTUS. You know DOS is following 
your command because the disk drive light would come on, the disk would spin, and after 
a moment, LOTUS comes up on the screen. From that point on, DOS hands control to 
LOTUS and you interact with the ccmputer with LOTUS commands, not DOS commands 
anymore. After you issue the /Quit command and exit LOTUS, control is once again 
returned to DOS. That is why the A> prompt reappears. From this point LOTUS has been 
cleared from RAM and you are face to face with DOS again. 

DOS COMMANDS RELATING TO DISKETTE HANDLING 

The main purpose of this tutorial is to cover the DOS co-riands relating to diskette 
handling, the command we will cover are: 

DIR See what files are on your diskettes 
COPY Copy a file to another file 
FORMAT Format a diskette 
DISKCOPY Copy a diskette to another 
RENAME Give a file a different name 
DELETE Delete a file from a diskette 

PROCEDURE
 

The DIR command: To list files stored on a disk 

Insert the DOS system diskette In drive A and the Data Disk in 
drive B. At thi DOS prompt, enter: 

DIR 

you should see the following display on the screen: 
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-----------------------------------------------------------------------------

Volume in drive B has no label 
Directory of A:\ 

COMMAND COM 17792 10-20-83 12 :00p
ANSI SYS 1664 10-20-83 12 :00p
FORMAT COM 6912 10-20-83 12:00p
CHKDSK COM 6400 10-20-83 12:00p
SYS COM 1680 10-20-83 12:00p
DISKCOPY COM 2576 i0-20-03 12 :00p
DISKCOMP COM 2188 10-20-83 12:00p
COMP COM 2534 10-20-83 12:00p
EDLkrN COM 4608 10-20-83 12 :00p
MODE COM 3139 10-20-83 12 :00p
FDISK COM 6369 10-20-83 12:00p
BACKUP COM 3687 10-20-83 12:00p
RESTORE COM 4003 10-20-83 12:00p
PRINT COM 4608 10-20-83 12:00p
RECOVER COM 2304 10-20-83 12:00p
ASSIGN COM 896 10-20-83 12:00p
TREE COM 1513 10-20-83 12:00p
GRAPICS COM 789 10-20-83 12 :00p
SORT EXE 1408 10-20-83 12 :00p
FIND EXE 5888 10-20-83 12:00p
MORE COM 384 10-20-83 12:00p
BASIC COM 16256 10-20-83 12 :00p
BASICA COM 26112 10-20-83 12 :00p

23 File(s) 28672 bytes free 

Figure 1. Directory of the DOS System Disk 

Well, you actually would not see the whole thing unless your eyes are fairly sharp and fast 
since the information scrolled by very fast. At the end only the following part of the list is 
left on the screen: 
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ANSI SYS 1664 10-20-83 12 :00p
FORMAT COM 6912 10-20-83 12:00p
CHKDSK COM 6400 10-20-83 12:00p
SYS COM 1680 10-20-83 12 :00p
DISKCOPY COM 2576 10-20-83 12 :00p
DISKCOMP COM '.188 10-20-83 12:00p
COMP COM ".534 10-20-83 12:00p
EDLIN COM 4608 10-20-83 12:00p
MODE COM 3139 10-20-83 12:00p
FDISK COM 369 10-20-83 12:00p
BACKUP COM 3687 10-20-83 12:00p
RESTORE COM 4003 10-20-83 12:00p
PRINT COM 4608 10-20-83 12:00p
RECOVER COM 2304 10-20-83 12:00p
ASSIGN COM 896 10-20-83 12:00p
TREE COM 1513 10-20-83 12:00p
GRAPHICS COM 789 10-20-83 12:00p
SORT EX!3 1408 10-20-83 12:00p
FIND EXE 5888 10-20-83 12:00p
MORE COM 384 10-20-83 12:00p
BASIC COM 16256 10-20-83 12:00p
BASICA COIMI 26112 10-20-83 12:00p

23 File(s) 28672 bytes free 

Figure 2. Directory of the DOS System Disk that 
Fits on the Monitor Screen 

-------------------- -- - I------------------------------------------------------------------ -----

Since the computer monitor screen can only display 25 lines of information at a 
time, the top part of the screen is scrolled away and there is no easy way to get it back. We 
will discuss this problem more a little later. But look at what is displayed in figure 1. 
Ignore the first line for now. The second line says directory of A.\ That means that what 
is displayed is the directory of the diskette in drive A. Followed is a list of the files that 
reside in the diskette in drive A, which is the DOS system diskette. 

The first item of the list in Figure 1is: 

COMMAND COM 17792 10-20-83 12:00p 

That means that the first file on the diskette is COMMAND.COM, the size of the 
file is 17792 bytes (or characters). The file was last altered the 20th of October, 1983 at 
12:00 pm. 

Note that the name of the file is COMMAND.COM. The COM part of the name is 
called the extension part of the file name. A full file name consists of the name part, in this 
case COMMAND, and the extension part, in this case COM. This convention is similar to 
the names of persons. The extension part (the part after the period) is comparable to the 
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family name. And the reason behind why the full names of files are separated into name 
part and extension part is similar to why human names are separated into first names and 
family names. When one is within a family, one need not use the family name. When one 
is outside the family, one usually uses both first name and family name because it is likely 
that others may have the same first name. For example, the full name of all LOTUS 
worksheet files has the extension of WK1. However, within LOTUS, one never need to 
specify the extension part of the file name. For example the name of a worksheet file might 
be COMPI within LOTUS, but actualiy the full name ;s COMP1.WK1. Since within the 
LOTUS "family", all files must have the extension WK1, there is no need to specify the 
full name. (When my father calls me by my full name, I know I am really really really in 
trouble!) But when you are in DOS, the LOTUS file COMPI must be referred to as 
COMP1.WK1. 

Now hat we have gotten the namring convention straight, let's discuss the problem 
of the list of file names scrolling off the screen when the list is too long. In DOS, once 
anything is scrolled off the screen, you cannot get it back -- it is not like in LOTUS where 
you can use the PgUp or PgDn key. You probably would not mind so much having part of 
the list scroll off the screen if you can have a chance to read it before it scrolls off. For the 
DIR command, if instead of just entering DIR, you enter: 

DIR/P 

then instead of getting the whole list of files at once, you would get the list of file one 
screen at a time (try it!). DOS will display the first screen, then pause and ask you to press 
a key when you are ready to look at another screen of information. Still, you cannot get the 
screen back once it is scrolled off. But at least you would have a chance to read the screen 
before it goes away. The /P part of DIR/P is called ar, option of the DIR command, where 
P stands for "PAUSE". Another useful option of the DIR command is the /W option, 
where W stand for "WIDE". Enter 

DIRIW 

You will see: 

Volume in drive Bhas no label 

Directory of B:\ 
COMMAND COM ANSI SYS FORMAT COM CHKDSK COM SYS 
DISKCOPY 
FDISK 
ASSIGN 

COM 
COM 
COM 

DISKCOMP 
BACKUP 
TREE 

COM 
COM 
COM 

COMP 
RESTORE 
GRAPHICS 

COM 
COM 
COM 

EDLIN 
PRINT 
SORT 

COM 
COM 
EXE 

MODE 
RECOVER 
FIND 

MORE COM 
23 File(s) 

BASIC COM BASICA COM 
28672 bytes free 

Figure 3. Output of DIR/W 
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This format does not contain as much information as before: it does not have 
information concerning the sizes of the files and the dates and times when the files were last 
altered. But it does reveal what files are on the disk (try it!). 

In either formats, the last line of the output gives you the number of files on the 
diskette and the amount of space unused (or free) on the diskette. In this example, we have 
28672 bytes or characters left on the diskette. 

We have just described the way to obtain the directory of drive A. To obtain the 

directory of drive B. Enter the following: 

DIR B: 

or
 

DIR /P B:
 

or
 

DIR 1W B: 

Notice that this time we have explicitly specified drive B. Usually when we refer to 
a disk drive in DOS we append the drive letter with a colon, for example A: or B:. Why 
didn't we have to specify the drive explicitly when we asked for the dhectory for (the disk 
in) drive A before? It would have worked if we had done that. That is DIR A: would have 
worked the same as just plain old DIR. The reason is that if we don't specify the drive 
letter in a DOS command, DOS will assume that you would like to get the directory of the 
(disk in the) default drive. What is the default drive? Remember the DOS prompt 

A>
 

The A in this prompt means that A is the default drive. When the computer is turned on, 
DOS assumes the default drive is A, so it displays A>. You can change the default drive to 
drive B if you want, by simply entering: 

B: 

Try it! The DOS prompt should now change to B>, meaning that DOS is now assuming 
drive B is the default drive. Now enter. 
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DIR
 

You should get the directory of the diskette in drive B. If you want the directory of the 
diskette in drive A now, you would have to specify: 

DIR A: 

Try it! Then change the default drive back to A by entering: 

A: 

You should leave you default drive as drive A in most circumstances. 

EXERCISE: Using drive A, and with the default drive as A:, obtain the directories of (a) 

The Lotus System Disk (b) The Data Disk (c) The DOS System Disk and (d) the new disk 

The FORMAT command: Prepare a disk to store data 

When you try to get the directory of the new disk, you would not get a directory. 
Instead you would get the message: 

Disk error reading drive A 
Abort, Retry or Igno:'e? 

Press A for abort to get back the A> prompt. The reason DOS says there is an 
error as you attempt to obtain the directory of a new disk is because the disk has not been 
formatted. Every new diskette must be formatted before it can be used. Here is how to 
format a diskette: 

With the default drive as A, Insert the DOS system disk in A, 
the new diskette in B, then enter the DOS command: 

FORMAT B: 

DOS will then load the FORMAT program from drive A and proceed to format the 
diskette in B. When it finishes, it would ask whether you would like to format 
another diskette? Press N for No. 

EXERCISE: Obtain a directory of the newly formatted diskette. 
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Executable Files: COM and EXE 

Now look at figure 1, you should find the file FORMAT.COM as one of the files 
on the DOS System Disk. When we entcr FORMAT with the DOS system disk in drive A, 
DOS would execute the program FORMAT. No, you don't enter FORMAT.COM, just 
FORMAT. The COM extension is DOS's way to identefy that the file is not a data file, but 
rather a file that is 'executable'. That is, the file is a program that can be loaded and 
executed. An executable file can either have an extension of CO. or EXE. 

EXERCISE: Obtain a directory of the Lotus System Disk and see if you can find 
LOTUS.COM 

EXERCISE: Obtain a directory of the DOS System Disk and see if you can find DIRCOM 
or DIR.EXE. 

You can't find DIR.COM or DIR.EXE? No, you are not supposed to. But didn't I 
say that files which can be loaded and executed must have EXE or COM extension? Yes, 
but DIR is one of those commands or programs that does not need to be loaded. DIR is 
always in RAM and thus doesn't have to be loaded every time we need it. It was loaded 
the first time we BOOTED the computer and remains there as long as the computer 
remained turned on. These commands are called INTERNAL COMMANDS, contrary to 
EXTERNAL COMMANDS which must be loaded from disks every time before they can 
be executed. This may be confusing, but there are only a toW of 5 internal commands in 
DOS, they are: DIR, COPY, ERASE, RENAME and TPE. All the rest of the DOS 
commands, in particular the ones we cover in this lesson, namely DISKCOPY and 
FORMAT, are EXTERNAL COMMANDS. They must be loaded from a diskette before 
they can be executed. Which diskette should we load DISKCOPY and FORMAT from? 
Generally the DOS System Diskette, but any diskette with the file DISKCOPY.COM and 
FORMAT.COM would work as well. 

The COPY command: To copy a file 

Now insert the Data Disk in drive A and the newly formatted diskettes in drive B. 
We will copy the file COMP1.WK! on the Data Disk to the New disk. To do so, enter 

COPY COMP1.WKI B: 

Which says: copy the file named COMPI.WK1 from the default drive (should be 
drive A) to the file with the same name in drive B. Remember that if you do not explicitly 
specify which drive, DOS will automatically assume the default drive. Thus we could have 
explicitly specified: 
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COPY A:COMPI.WK1 B: 

Which says: copy the file named COMPl.WKI from drive A to the file with the 
same name in drive B. The two commands would have the same effect if the default drive 
is A. 

If we want to copy COMPI.WK1 from the default drive to drive B and give it a 
new name, say COMPONE.WK1, we would enter: 

COPY COMP!.WK1 B:COMPONE.WK1 

Which says: copy the file named COMPl.WK1 from the default drive to the file 
COMPONE.WK1 in drive B. Try it!! 

COMP1.WK1 and COMPONE.WKI indrive B should have exactly the same 
contents, since they are copies from the same file, namely COMP1.WK1 in drive A. 

Now copy the file COMPONE.WK1 from drive Bthe drive A. Leaving the default 
drive as A, enter: 

COPY B:COMPONE. WK1 A: 

If you have been following the lesson closely, you should get an error message
saying that the diskette in drive A is write protected. That should not come as a surprise, 
since one of the first things we did was to put a write protect tab on the diskette. To rectify 
the problem, remove the write protect tab and retry the command. 

EXERCISE: Obtain a directory of drive A (you should know how to do this by now, I 
hope). The directory should show COMPONE.WK1 as one of the files in the diskette. 

The RENAME command: 'To rename a file 

Suppose for some reason, you don't like the file name COMPONE.WK1 in drive 
A. You can give the file another name, say, COMPNEW.WK1. To do so, we use the 
RENAME command. At the DOS prompt A> enter: 

.RENAME COMPONE. WK1 COMPNEW. WK1 

After you have done so, obtain a directory of drive A, you should see the file 
COMPNEW.WK1 and should NOT see the file COMPONE.WK1 anymore. Since what 
used to be COMPONE.WK1 is now called COMPNEW.WK1. The contents of the file 
have not been changed -- only the name. 
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The DISKCOPY command: To Copy an Entire Disk 

We have already covered how a file can be copied from one diskette to another. To 
copy the contents of the entire diskette to another diskette, one can of course copy each file 
individually. But an easier alternative is to use the DISKCOPY command, which copies 
the content of the entire diskette to another diskette. 

Suppose we would like to make a copy of The Data Disk on tlhe New diskette. To 
do so, first insert the DOS diskette in drive A and enter: 

DISKCOPY A: B: 

which says: I want to copy the disk FROM drive A TO drive B. Remember the FROM 
diskette or the source disk is listed first, the TO diskette or destination is listed last. DOS 
then reads the DISKCOPY program from the DOS System Disk. Note that DISKCOPY is 
not one of the 5 internal DOS commands, it is an external command which must be loaded 
from a disk which contains a file either named DISKCOPY.COM or DISKCOPY.EXE. 
Since the DOS diskette contains the file DISKCOPY.COM, DOS thus reads the program 
DISKCOPY from the DOS disk into RAM for execution. When DISKCOPY begins, it 
prompts you to insert the source diskette in drive A, destination diskette in drive B and 
press any key to continue. DONT PRESS ANY KEY YET! 

Before pressing any key to continue the disk copying process, check what are in 
your drives. One very common mistake is to forget to replace the DOS System disk in 
drive A with the FROM or source diskette, in this case the Data Diskette. If you forget to 
replace the DOS system disk in drive A with the source diskette, you would end up 
copying the DOS diskette to the disk in drive B, which in most cases is not what you want. 
So after carefully checking that drive A contains the Data Disk and 
Drive B contains the 'Wew" diskette, press any key to begin 
DISKCOPY. When DISKCOPY finishes copying, it asks whether you would like to 
copy again. Type N for no and return to the DOS prompt. 
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Lesson 4
 

INTRODUCTION TO
 

GRAPHICS IN LOTUS TYPE WORKSHEETS
 

Prepared by A. Stoecker and E. Li
 

REFERENCE:
 

O'Leary T.J. The Student Edition of Lotus 1-2-3 pp 149-205 and pp 425-435.. 

BACKGROUND 

Lotus contains a Graph command (/G) which allows you to create several different 
kinds of graphs or charts from the data stored in the work sheet. A graph is a way of 
presenting two dimensional relationships between the data values in the worksheet. There 
are five types of graphs: line, XY, bar, stacked bar, and pie charts. To construct a graph 
you must indicate the ranges of the data to be graphed and the type of graph to use to 
display the data. Optionally you can improve the graph with titles, labels, legends, colors 
and crosshatching. In summary, you can: 

1. 	Create graphs using data which has been entered or calculated in the worksheet. 
2. 	 Select the colors, plotting symbols, labels and type of graph which best explain 

the data. 
3. 	 Save the graph for later viewing, printing out or plotting. 
4. 	 Print the graph on most dot matrix printers. 
5. 	 Draw the graph with a pen plotter. 

OBJECTIVES 

The main objective of this lesson is to present or review the use of graphic 
commands in Lotus. After this lesson you should: 

1. 	Be able to set up different types of graphs Line, XY, Bar, Stacked Bar, Pie 
2. 	 Be able to add tides and legends to the graph 
3. 	 View the graph on the screen, change from one type of graph to another. 
4. 	 To be able to name graphs for later modification. 
5. 	 To be able to save a finished graph for later printing 
6. 	 Print the graph on a printer plotter using the Printgraph program which is on 

another Lotus disk. 
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THE GRAPHICS PROGRAM AND COMMANDS 

Before you can create a graph, the data must be already entered in the spreadsheet. 
In this exercise we will use the Net Present Value data created in Lesson 2 to illustrate the 
use of graphs. Use the 

/ File Retrieve filename 

commands to load the worksheet shown below into your spreadsheet. The previously 
created worksheet should appear as 

A B C D E
 
1 INVESTMENT ANALYSIS USING NET PRESENT VALUE
 
2 DISCOUNT RATE 10 Percent
 
3 INITIAL INVESTMENT 1000 Dollars
 

5 PV of
 
6 Cash Cash Net Net
 
7 Year Inflow Outflow Cashflow Cashflow
 
8
 
9 1 200 100 100 90.90909
 
10 2 150 50 100 82.64462
 
11 3 350 50 300 225.3944
 
12 4 435 50 405 276.6204
 
13 5 500 50 450 279.4145
 
14 6 00 100 600 338.6843
 

16 Total Present Value of Net Cash Flow 1293.667
 
17 Net present value of investment 293.6675
 
18 Net prsent value using @NPV 293.6675
 
9 ---------------------------------------------.
 

Discussion of the Graphics Programs and Graphic Commands 

(Additional detail about the graph commands can be found in pages 425-435 of the Student 
Edition of Lotus) 

To enter the Graphics Program, type 
to get the command line, 
use the arrow key to move the cursor to GRAPH 
press enter 
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or type /G for / Graphics. 

You should see the following menu at the top of the screen 

Ty X A B C D E F Reset View Save Options Name Quit 

Select one of the above commands by using the arrow key to select the desired option and 
then press the RETURN key 

The items shown in the menu have the following purpose: 

Select the TYPE of graph. 
Move the cursor to the word TYPE and press enter. You will see the following 

commands in a submenu. 

Line data points connected by a line. 
XY points where the X and Y variables coincide are plotted. 
Bar data points represented by bars 
Stacked-Bar data points from two to six Y variables (A,B,...,F) are shown as 

parts of a whole 
Pie data points shown as percentages (slices) of a whole (pie) 

Select the Variables to be Plotted 
X One data column must be designated as the variable on the X axis. Only 

one variable may be designated as the X variable. 
A The first Y variable 
B The Second Y variable 
C The third Y variable 
D The fourth Y variable 
E The fifth Y variable 
F The sixth Y variable 

Other Commands 
Reset This command resets all graph parameters 
View This command displays the graph on the screen 
Save This command save the graph in a PIC file which can be printed with the 

Printgraph program 

Enhance the Graph 
Options This important command is used to set colors, titles, legends, scaling, 

and data labels. 
select Options from the graph menu and you should see the following 
submenu 
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Legend Format Titles Grid Scale Color B&W Data-Labels Quit 

The commonds in the submenu have the following uses: 

Legend explanation of plotting symbols, appears below the graph 

Format The Format option gives two sub-menus. 
The first sub menu is 

Graph A B C D E F Quit 

This is where you specify whether you want to format the entire graph (Graph) or 
one of the Y variables. 

The second sub menu gives the following options 

Lines Symbols Both Neither 

Designate your choice and you will be returned to the first sub-menu. Choose Quit 
to be returned to the Graph menu 

Data-Labels 
This command places data as labels from the worksheet into the graph. When you 

select this command you will see the first sub-menu 

ABCDEFQuit 

You are being asked which variable needs the labels. Select a variable. Then you 
will go to the second sub-menu and asked if the labels should be 

Centered Left Above Right Below 

the data points. Make your selection. You will be returned the first 

sub-menu 

Select Quit to return to the main Graph menu. 

Quit 	 The Quit command on the main graph menu returns to the main 
worksheet program. 
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EXERCISE: CREATING GRAPHS FROM NET PRESENT VALUE DATA 

The first exercise will be to develop the line graph shown below in Figure 4.1 from the data 
in the spreadsheet. 

Income and Expense 
rn.m one New.. 

Too 

604 [041 41S 

300 

400 

a3r 
a iso 

300 

0 

0 

0 Culn * Cnn eu, 

Figure 4.1. 

Enter the Graph program with the command /G. You will see the Lotus Graph menu. 

Type X A B C D E F Reset View Save Options Name Quit 

Select Type with the arrow key and press the RETURN key 
You will see the sub-menu 

Line Bar XY Stacked-Bar Pie 

Line will be highlighted, just press enter for a line graph. 

Select the variables to graph. In Figure 4.1, the project years (1-5) are used as the X 
variable. Two Y variables are used. The first Y variable is the cash inflow each year and 
the second Y variable is the cash outflow each year. 

Select the variable for the X axis. 
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Move the cursor to X on the command line and press Enter. You will be 

asked for the range. Enter A.A 14 

Select the first Y variable. Let this be the Cashinflow for each year. 

Move the cursor on the command line to A, press Enter
 
Enter the range for A: B9.814 press enter
 

Select the second Y variable. Let this variable be Cashoutflow. 

Move the cursor to B on the Command line, press Enter
 
Enter the range for B: C9.C14 press enter
 

Examine the graph by selecting View on the main graph command line. You should see a 
graph on the screen which looks like the one in Figure 4.1 above except that the graph has 
no titles. 

Add Legends to the graph to indicate which line is revenue and which line is expense. 
Select the Options command from the main graph menu. You will see 
the following submenu. 

Legend Format Tides Grid Scale Color B&W Data-Labels Quit 

Select Legends You will be asked to enter a short name for variable A 
(cashin) and for variable B(Cashout). 

Add Titles to be placed at the top of the graph. From the graph menu, Select Options then 
Titles. You have the following choices 

First Second X-Axis Y-Axis 

Select the First tide line type : Income and Expense 
Select the Second title line type : From the Project 
Select the X-AxIs type : Year 
Select the Y-Axis type : Dollars 

(note that tides must be 39 chpacters or less) 

Add Legends to the Graph. From the main graph menu, select Options 

Type X A B C D E F Reset View Save Options Name Quit 
Legend, Format, Titles, Grid, Scale, Color, B&W, Data-Labels 
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Legend Format Titles Grid Scale Color B&W Data-Labels Quit 

Specify label ranges corresponding to dam ranges 

Select Data-Labels. You will be asked 

AB CDEFQuit 
Specify data labels for A range 

Select A. You will be asked to tell where the observation labels for the a variable 
are located. We will use the actual data in cells b9.b14 as labels. 

Enter label range for A range data: b9.b14 
Next Lotus wants to know just where the labels shouid be placed. You will see the 

prompt. 

Center Left Above Right Below 
Place label below data point 

Select Below. Return to the main graph menu and View the graph. THe 
graph should look like the one shown in Figure 4.1. 

SAVING INDIVIDUAL GRAPHS 

You may keep only one unnamed graph in the computer at one time. If you want to go to a 
second graph, the first graph will be lost unless you save the graph by either the Name 
create or the Save method. It is important to distinguish between the two commands 

Name create From the main graph menu, this option lets you 
name a graph which is kept in the computer 
memory. This graph can be modified at a later 
time by using the Nar1 ,c Use command. 

Sa ve This option allows you to save a current graph 
in a special PIC file for later printing with the 
Lotus Printgraph program. The saveo! file 
cannot be further edited or modified by the 
Lotus Worksheet. 
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CHANGING TYPES OF GRAPHS 

The data in Figure 4.1 is presented in a Line Graph. In this exercise we will change
from a line graph to a Bar graph. From the main menu 

Select Type 
Select Bar 
Select View to see a bar graph like that in Figure 4.2. 

Income a.d Expense 
rrom the Prolct 700700 

-

//
600 0
 

455, 

300 / 

/ /"
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300 

00 ,"IS/ /
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/ / /.'. 

100 
100/ 

-/,
/ 0/ 

// 
j< 0 7 0 K'so0 4 0 , ,, -. /'/10 

2 3 

Cashln = Cc-i out 

Figure 4.2. Bar Graph of Income and Expense Data. 

Change to a Pie graph. The pie graph shows each observation for the A variable as parts of
the sum of all observations. In Figure 4.3, the Outflow or expense column was designated 
as the A variable. 

PRINTING A GRAPH FORM LOTUS 

The graph must be first completed and saved as a special PIC or graphics file. A separate 
program (PrintGraph) is used to print the graph. 
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Income and Expense 
From the Project 

(25.0%) 1 (23.0%) 

(12.5s) Z (12.SX1 

(12.55) 3(12.3*) 

Figure 4.3. Pie Graph Showing Each Year's Expense as a Percent of Total 
Project Expense. 

First, complete the graph with all of the desired legends, tides and other options. When the 
graph has been completed, from the main GRAPH menu, 

Type X A B C D E F Reset View Save Options Name Quit 
Save the current graph in a file for later printing 

Select the SAVE option. You will see the following prompt in which you 

are asked to give a name for the PIC or picture file. 

Enter graph file name: B:*.pic 

Type a name for the graph file (eg. figl) and press return. You may 
want to create several graph files for later printing. Just give each graph file you save a 
separate name. 

Quit the graph menu 
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Save your current worksheet with the / F S file name command. Quit the Spreadsheet. 

From the main lotus menu 

1-2-3 PrintGraph Translate Install View Exit
 
Enter Lotus Graphics Printing program
 

Choose the PrintGraph option. You will asked to change the Lotus 
system disk for the disk containing the PrintGraph program. You should see the 
following menu 

Select graphs for printing
 
Image-Select Settings Go Align Page Exit
 

The items below ihe menu refer to settings in the PrintGraph program. Usually
 
these settings will not have to be changed.
 
Use the Image-Select Option to select a file. You should see the
 
following sub menu which lists the names of the PIC or graph file on your diskette.
 

Select graphs for output 

PICTURE DATE TIME SIZE 

FIG1 07-08-87 13:06 428 

Use the arrow keys to select the PIC file you want to print. After you have selected 
the graph image,press ENTER to return to the main print graph menu. 

Image-Select Settings Go Align Page Exit 

Select Go to print the graph. When the graph is finished printing, you can select another 
image or exit the PrintGraph program. 
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Lesson 5 

USING A SPREADSHEET TO 
SUMMARIZE INFORMATION FROM A 

MARKET PRICE SURVEY 

Prepared by E. Li and A. Stoecker 

OBJECTIVES 
A sample of Quantities sold, wholesale price, farmgate price, transportation costs

have been collected monthly from the Riverside Market in Manrovia, Liberia. The 
information collected are as contained in Figure 5.1. Our objective is to: 

(1) Present the information in tabular format. 

(2) Compute simple descriptive statistics (e.g. average, standard deviation, etc), to 
stummarize information collected. 

(3) Design Lotus 1-2-3 graphics to present information collected. 

You will be given the Lotus spreadsheet MPRICE which is shown in Figure 5.1.
The original contains only the raw information collected, namely, the monthly quantities
sold, wholesale prices, farmgate prices, and transportdon costs for commodities in the
sample. You are to supply the formulas to compute the various total columns or rows,
simple averages (Sim Avg), weighted averages (Wt Avg), standard deviation (S.D.),
Variance (VAR) and coefficient of variations (C.V.) of the data. You should arrive at the
numbers displayed in Figure 5.2. After the data tables have been completed, you will be
given an opportunity to present the data in a graphical form. A step by step description of
how to complete the data table (shown in Figure 5.2) and the graphs shown in Figures 5.3
and 5.4. An exercise follows in which you are asked to use your knowledge to complete
several additional graphs. 

Reference: O'Leary, T.J. The Student Edition of Lotus 1-2-3, Addison-Wesley 
Publishing Co. New York, 

Copy comurand pp 123-125, 384, 409-410 @ functions, pp 506-508 
Graphics pp 149-204 

I. PROCEDURE FOR COMPLETION OF MPRICE WORKSHEET 

1. Obtain the annual quantity marketed for each commodity 

(1.1) Retrieve the LOTUS template MPRICE. Explore the contents of 
MPRICE and compare it with the listing in Figure 5.1. 
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(1.2) Move the cursor to Cell N6. This cell should contain the year total 
quantities for plantain. We want to add up the quantities marleted each month. The 
appropriate formula is: 

@sum(b6.m6) 

Enter itl We need to obtain the annual total for the remaining commodides in 
rows 7 through 14. Rather than enter separate formulas, use the copy command, to copy
the formula in cell N6 to cells N7.N14. To do so, first position the cursor at Cell 
N6. Then type: 

/C
 

When you see the prompt, "Range to copy FROM", press enter to accept the 
default N6.N6. When you see the prompt,"Range to copy TO", move the cursor to 
cell N7, type a dot, then move the cursor to Cell N14. When the 
expanded cursor covers the range N7.N14, press enter. 

2. Obtain the Total Quantity of All Commodities for each month 

(Who said you can not add apples and oranges?) 

(2.1) Move the cursor to Cell B16. This cell should contain the total 
quantity for all commodities marketed during January. The appropriate formula (enter In 
cell B16) is: 

@sum(b6.b 14). 

(2.2) Now we need to obtain the total amount marketed during each of the 
remaining months and the grand total for the year. Use the /Copy command to copy the the 
formula in cell B16 to the cell C16 through N16. Enter 

/ Copy
 
FROM: b16.b16
 

TO: c16.n16
 

3. Calculate Weighted Averages for Wholesale Prices 

3.1 Calculate Weighted Averages of data stored by Columns. 

We shall now tackle the WHOLESALE PRICE table. We will indicate how to 
obtain weighted averages of data stored in rows and in columns. In the first case we will 
obtain a weighted average of all commodities sold in a single month. (Since the 
commodities in this example are quite diverse, the economic meaning of this quantity is 
unclear). Move to Ceil B35. This part of the worksheet contains the average
wholesale price in the sample. A weighted average is appropriate here to account for the 
difference in quantities. The formula for weighted average is: 

1i Pi Wi 
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145 na 4.30 34 2.51 231 . 2131 .1 4.23 4.34 4.35 4.21 4.13 12 1.02 3.141 
144 IPPa. 47.20 57.30 26.63 11.3 4 7.74 6.4t 11.03 17.42 34.22 23.30 26.22 4. 97 12 20.07 G3.35i 
147 1gg plant 3.70 12.50 12.22 4.47 4.31 0.54 10.31 7.7 12.42 0.44 3.62 9.54 12 2.14 32.62 
146 IIlitnbal 04.40 13.44 12.40 6.10 1,46 3.25 6.64 6.33 3.31 11.54 11.21 34.21 12 .1 41.246 
14 O 26.003.3 24.21 3.17 3.21 .17 6.73 12 6.300 1 .73 1 16.24 12 1721 4..57IIkra 
150 1 1eda"a 2.50 3.20 2. 4 2.54 3 1 33 2.711 ,.0 2.01 2.04 2.33 2.1:0 12 0.42 33.401 
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Figure 5.1. MPRICE.WK1 Spreadsheet With Market Survey Data 
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114TRALInOMARKER NONlCN A 
OTI.T JMT1TIU IV PON WS f" 166 j" 162 

fob Iar Avg JO.ne aly Aug Sept Oct Nov .D Ja total 

P1LAntas 37,331 24.416 42.0i1 9.75 25. 740 24.582 21,136 19.16 13.032 27.234 20.164 24,11 3)9.54 
5A&An 14.707 24.020 69,S07 40,735 47,334 50,071 37.432 43.456 29.272 46.110 44.50 47,03 494,245
Popper 2,615 11,157 13,S00 00,173 10.256 21,746 23. 975 1,657 It 470 ,490 11,513 5.193 195,841 
egg plant 210 400 6.655 5.170 6,600 11,015 2.440 1.670 3,673 2.250 2,133 4,143 49,710 
BL6t.rbl 45,796 26,26 41.00 25,320 24,70 62.120 44, 260 29.56 15.240 7.140 11,840 7,041 354,241 
Okra 3.106 2,382 1,1r$ S,120 14,740 28,315 11.680 12,818 9,13 S,410 13,480 9,0 119, 146 
Casava 24,02 60,327 61,55 343440 371.8 00,10 54,300 30,523 22. 140 11.600 41,040 57,34 25. 3 
Pala Nuts 12, 960 9,212 16,$50 8,30 14,410 5,120 11, 120 23, 115 1,002 3.640 13.30 12,037 159, 518 
role oi1 2.663 4.921 550 614 3.566 7,311 6.771 3.66 6.63 3.256 15,i30 2,665 47.212 
7OTA1. 137.562 162,506 274.,466 155668 227.42631,554 250, 225 201.106 122.266 112,°210 166.,514 112, 760 2.206,724 

MOWWVA KOLUALO PuCZ 1".,ts per pound) 
4AT1I0D HAJSIZ?nI 1 12-J 1963 

rob ftr Apr "ay June July Aug Sept Oct Nov e0 Jan 6 at Avg ILm Avg 11* S.D. C.V. 

Plantaln 12.20 13.67 12.32 14.75 13.07 11.30 14.11 12.65 14.80 15.72 13.61 14.44 12 14.02 14.27 2.85 1.61 11.73% 
a"-n 11.50 11.4 10.10 10.10 10.06 9.02 10.27 10.02 11.21 10.74 11.10 11.51 12 10.46 10.60 0.06 0.76 7.17% 
Pper 107.10 66.83 61.01 27.63 16.71 17.10 22.11 29.19 52.66 42.25 56.12 61.17 12 36.06 50.12 674.11 21.57 so.1% 
Egg plat 31.00 22.50 22.64 10.07 12.32 15.52 20.11 14.17 20.60 17.23 16.00 17.67 13 11.16 17.07 16.15 4.02 22.31% 
IUtteIball 20.20 24.2 23.60 14.10 13.36 13.66 15.66 14.42 04.20 16.71 22.66 26.79 12 20.64 21.67 70.06 6.72 29.00% 
Ora 64.60 55.39 42.46 11.10 23.63 13.45 16.44 14.10 21.64 11.60 16.21 26.1 12 1.1 21,26.6 276.67 14.64 $7.61% 
Cassava 6.30 7.62 6.13 6.24 4.78 6.72 6.02 6.44 6.27 5.30 5.65 S." 12 4.51 6.27 0.44 0.6 10.3" 
Pal. Nuts 13.00 1.51 6.43 6.32 10.60 11.67 11.75 10.40 10.31 12.42 14.46 10.v0 12 11.25 11.40 4.77 2.16 19.16% 
PaIl O11 76.46 55.66 54.05 54.03 43.22 6S.37 66.64 66.46 76.07 67.57 22.76 66.28 12 66.76 63.10 151.07 10.41 16.64 

wt. Aveorage 23.21 20.21 14.70 12.03 12.96 12.40 14.61 13.26 22.24 13.00 15.00 16.46 12 14.01 16.24 13.10 3.72 22.94% 

rWULc IrAratcz c.vt./pound)n 
FEZOA&T 142-jJ6Ajy 1662 

Fob ma Apr May Jum July Aug Sept ct Sov D- Jan l t Avg Sib Avg VAN S.D. C.V. 

PlantaLA 4.70 4.90 4.12 0.26 0.26 4.10 6.12 7.01 7.16 6.02 1.19 6.57 12 5.67 6.12 2.26 1.1 24.641% 
Bna 4.10 2.54 2.51 2.91 2.50 3.21 3.81 4.23 4.24 4.65 4.31 4.19 12 3.87 4.00 1.04 1.02 35.16% 
Pepper 67.30 57.1 26.63 11.34 7.74 2.49 11.06 17.62 34.20 25.00 26.23 40.17 12 19.23 3.60 402.78 20.07 t.095% 
Egg pllant .70 12.50 12.22 6.47 6.31 6.24 10.61 1.70 12.42 6.44 9.03 9.04 12 1.1i 1.36 4.60 2.1 22.63 
1ittarball2 4.40 13.44 12.60 6.10 6.48 1.21 5.64 6.60 6.6 11.04 11.36 24.29 12 11.8 12.34 20.42 1.99 46.24% 
Okra 36.00 26.10 24.21 9.17 9.26 6.27 6.18 .12 16.10 1.71 10.39 14.24 13 11.22 16.26 127.12 11.31 69.07% 
Casav4 3.50 3.29 2.66 2.24 .31 2.11 3.70 2.50 3.06 3.04 2.85 2.60 12 3.31 2.14 0:16 0.42 13.40% 
FaL. Nuts 4.60 4.42 2.63 2.03 501 5.26 6.22 2.14 8.74 4.63 7.43 5.45 12 3.48 3.532 2.37 1.54 27.911 
Pala. oil 52.42 35.14 40.54 40.3 45.00 53.72 56.21 12.70 59.46 01.61 00.6$ 11.60 12 51.37 41.21 3.13 7.29 14.1L 

wt. Awrage 12.17 10.01 6.07 0.53 S.10 4.17 7.93 7.46 13.27 6.70 7.56 9.04 12 6.0 6.32 4.60 .63 0.683% 

T10600T COST (ants per poond)
s 

Ft 1962-J 10I2 

rob Mar Apr May June July Aug Sept Oct Nov 3.. Jan ft Avg SL Avg VA N.D. C.V. 

Plantan 2.30 2.S0 1.02 2.3 2.04 1.35 1.54 2.03 0.53 2.72 2.35 2.10 12 2.13 2.17 0.17 0.43 19.31 
3an"A 2.20 2.0Z 1.32 1.24 1.3 1.12 1.27 1.44 1.14 1.70 1.46 1.38 12 1.46 1.56 0.13 0.36 23.21% 
Pepper 4.10 3.7 3.61 2.00 3.49 4.43 2.86 5.03 4.16 2.42 2.12 3.6 13 3.10 2.67 0.29 0.54 13.91 
Egg plant 2.30 5.00 2.64 2.54 3.62 3.46 3.60 5.00 2.86 2.33 2.67 2.11 12 3.11 3.16 0.51 0.72 22.48% 
Mttorball 2.20 2.60 2.44 2.44 2.84 2.36 2.5 3.31 3.16 3.106 2.24 2.77 13 2.13 2.01 0.18 0.42 14."% 

Oka 2.60 2.67 2.3 3.27 0.64 4.15 3.U 0.24 4.24 4.62 2.6 2.723 12 4.05 3.72 1.21 1.10 26.306
 
Cassava 1.40 1.4 1.42 1.24 1.77 1.40 1.41 1.56 1.56 1.32 1.41 1.61 13 1.41 1.47 0.02 0.16 10.76%
 
Pala. Nuts 1.70 1.02 1.96 1.44 1.14 1.90 1.64 1.61 1.81 2.00 1.76 1.60 12 1.74 1.76 0.07 0.26 14.85%
 
Pala 011 5.74 4.3 4.50 4.24 6.76 3.26 4.80 1.70 6.63 4.33 4.02 5.42 12 3.3 5.18 0.81 0.10 17.38% 

W1. AV ae 2.18 2.17 1.62 1.17 2.48 2.40 2.24 2.52 2.71 2.36 1.63 2.04 12 2.24 2.25 0.06 0.26 12.641 

1IOWLEAL.268I0 (menl per peund) 

ru 1m-a 1862 

rob "a pr 3 Jore July Aug Sept Ot Nov De Ja 8Nt Avg SIn Avg VAX S.0. C.V. 

PlannLA 5.20 8.45 6.27 6.00 7.67 5.03 4.45 4.11 2.11 5.01 6.15 5.77 12 4.03 4.01 2.74 1.65 27.1% 
$&on 4.30 1.12 6.37 5.65 5.10 4.13 5.49 4.34 2.13 4.21 0.13 5.74 12 0.11 4.99 0.03 0.96 11.31% 
Popa 36.50 37.61 28.27 12.79 0.54 4." 7.17 6.54 15.26 12.42 3.67 15.31 12 12.60 17.17 142.70 11.00 4.01% 
Egg plant 1.05 2.00 #.10 1.06 2.26 3.50 0.60 4.16 0.46 5.56 3.5 5.22 12 4.69 5.23 4.6 2.33 42.66% 
SUtterball 12.50 6.79 6.36 3.4 4.04 0.19 4.36 2.02 12.08 5.05 1.00 6.73 12 5.16 6.72 14.06 3.67 57.48% 
Okra 23.00 12.82 15.62 4.36 6.00 2.93 2.0 4.54 7.70 5.27 3.35 6.10 12 6.31 6.10 43.02 6.60 74,14% 
Cauoave 1.60 2.06 2.10 2.46 1.42 1.73 1.41 1.36 1.62 1.11 1.26 1.47 12 1.82 1.75 0.20 0.20 31.52% 
Palo Puts 6.70 4.0 2.61 2.13 2.75 4.41 2.76 2.25 4.74 3.77 5.27 3.61 12 4.02 4.11 1.13 1.06 35.7% 
Pala O11 21.2 16.36 0.41 6.16 11.44 4.36 7.76 11.06 11.71 11.13 -20.04 11.07 12 10.01 8.79 102.42 10.17 115.71% 

M1. Average 6.04 7.52 6.86 353 4.56 2.65 4.52 2.36 6.16 4.03 5.6 5.30 1 23.6 S.47 2.30 1.52 37.73k 

Figure 5.2 Completed MPRICE Spreadsheet for Market Survey. 
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where Pi and Wi are respectively the prices and weight of the i-th commodities. Here we 
use quantities as weights. Thus the appropriate formula for Cell B35 is: 

(B25*B$6+B26*B$7+B27*B$8+B28*B$9+829*B$10+830B$ 11+B31*B$12+B32*B$13+833*B$14)/B$16 

Before you enter the formula, first make sure you understand 
why this formula would indeed give you a weighted average. Note 
that we have used the dollar sign to fixed the references to the quantities. Further note that 
we have only fixed the row reference but not column reference. The reason for this will be 
clear as we use the /Copy command to copy this formula to other locations in th 
worksheet. Enter the formula now. 

Then use the /Copy command to copy the formula in Cell B35 
to C35.M35. 

(3.2) Calculate Weighted averages of data stored by rows. 

Move to Cell 025. This is the cell for the weighted average annual price of 
Plantains. The weights used are again the quantities sold. Thus the appropriate formula 
for this cell is: 

(B25*86+ C25*C6+D25*D6+E25*E6+F25*F6+G25*G6+H25"H6+125* 
16+J25*J6+ 

K25*K6+L25*L6+M25*M6)/N6 

Enter the formula now. 

Move to Cell P25. We will also calculate a simple average of the price for the 
year. Enter the formula in cell P25 to calculate the simple average, 

@avg(B25.M25) 

(3.3) Using the Lotus Formulas for Variance and Standard Deviation. 

Move to Cell 025. This should contain the sample variance. The formula for 
the sample variance is: 

Xi (Pi- p) 2 

n-i 

Sometimes, n instead n-i is used as the divisor, but n-1 is more common. LOTUS 
provides a function called @var for computation of the variance. However, the @var
function in LOTUS uses n instead of n-1 as the divisor. To adjust the LOTUS variance to 
an n-i divisor, we multiply the LOTUS variance by n and divide by n-i. Thus the 
appropriate formula to enter in cell 025 is: 

@var(B25.M25) *N25/(N25. 1) 
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where N25 contains the number of-observations in the year, i.e. 12. 

Move to Cell R25. This is the standard deviation of the prices for the year.
The standard deviation is the square root of the variance. LOTUS provides the @ sqrt
function for computation of square root. The appropriate formula for this cell is: 

@sqrt(025) 

Enter this now. 

Move to Cell S25. We will now calculate the coefficient of variation which is 
the ratio of the standard deviation and the simple average, expressed as a percentage. Since 
this cell has been formatted to display in percentage, only the formula of a ratio need be 
specified: 

R25/P25 

Enter In this formula now. 

Now copy the formulas of Cells 025.S25 to the range
026.S33 using the /Copy command. 

The formulas in the range 035.S35 should be copied from 
033.S33 with the /Copy command, do it now. 

4. Use the Copy Command to Replicate Large Blocks of Formulas 

(4.1) We have thus finished the table for the WHOLESALE PRICE. We shall 
now tackle the FARMGATE PRICE table. We shall try to be as lazy as possible, letting
the computer do the hard work. We have already cleverly used the /Copy command to fill 
in many formulas that are tedious to type in. We shall continue the same strategy with the 
other tables. 

Now copy the formulas from B35.M35 to B54.M54. 

You should-now realize why we used the $ signs to keep the row reference to the 
quantities as we entered the formula for Cell B35. Otherwise the above /Copy operation
would not have yielded the right answer. (why?). 

(4.2) Copy the formulas from 025.S25 to 044.S44. Then move
the cursor to Cell 044. The formula in this cell should be wrong, since the 
reference to the quantities (weights) in this formula are off. Use F2 (the Edit key) to 
correct this formula. 

Then inspect the formulas in Cell P44, Q44, R44 and S44. Make sure you are 
convinced that these formulas did indeed copy correctly. 
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(4.3) Copy the formulas from 044.S44 to the rectangular area 
045.S52. 

(4.4) Now to fill up the Cells 054 to S54, use the /Copy command to 
copy the formulas from 052.S52 to 054.S54. Now we have finished the 
FARMGATE PRICE table. 

(4.5) The procedure to complete the TRANSPORT COST table is similar. First of 

all, use the /Copy command to copy the formula from B54.M54 to B73.M73. 

(4.6) Then copy the formula from 044.S44 to 063.S63. 

(4.7) (Sometimes it is easier to copy and correct a formula than to enter a new 
formula). The formula copied Into Cell 063 Is incorrect. Correct It 
using 	the F2 key. 

(4.8) After fixing Cell 063, use the /Copy command to copy
063.S63 to 064.S71. 

(4.9) Now complete the table. Use the /Copy command to copj(
071.S71 to 073.S73. 

5. Calculation of Wholesale Margins 

(5.1) Now we shall tackle the WHOLESALE MARGINS table. First position
the cursor at cell B82. WHOLESALE MARGIN should be equal to WHOLESALE 
PRICE less FARMGATE PRICE less TRANSPORT COST. Thus the appropriate formula 
for this cell is: 

+825-B44-B63 

Enter this in now. 

(5.2) 	 Using the /Copy command, copy Ce!l B82 to the 
rectangular area B82.MgO. 

(5.3) 	 Again using the /Copy command, copy 882 to the range 
B92.M92. 

(5.4) 	 Use the Copy command to copy B82 to the range 082.090. 

(5.5) 	 Use the Copy command to copy P63.S63 to P82.$82. 

(5.6) 	 Use the Copy command to copy P82.382 to P83.$90. 

(5.7) 	 Use the Copy command to copy 090.S90 to 092.S92. 
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6. Save the Completed Worksheet 

Now you have completed the worksheet, save this worksheet under the 
old name UPRICE with the IFile Save command. 

U. DEVELOPING A GRAPHICAL ANALYSIS OF THE DATA 

The purpose of this section is to show how the graphics commands in Lotus can be 
used to discover and present interrelationships in the data. The following tutorial discusses 
the development of a Stacked Bar Chart and a Pie Chart. The charts are fully enhanced to 
familiarize you irith the optional features of the Graphics part of the Lotus Worksheet. 
Additional exe-,cises are provided at the end of the lesson. Hopefully the graphical
presentations demonstrated will spark your interest in continuing to develop graphs which 
dramatize the points you wish to make with your data. 

1. Stacked Ber Chart: Suggested Procedure for GRAPH) 

(1.1) First we develop GRAPHI which is displayed as Figure 5.3. As seen in 
Figure 5.3, GRAPH3 is a stacked-bar chart. Each bar contains 3 components, namely, the 
Farm Gate Price, the Transportation Costs and Wholesale Margin. The total height of the 
bar represents Wholesale Price which is the sum of Farm Gate Price, Transportation Costs 
and Wholesale Margin. 

Before we begin, Invoke /Graph Reset Graph to clear all existing graph
settings. 

(1.2) Now while still in the Graph menu, Invoke 

Type Stacked-bar 

to specify your desire for a stacked-bar graph. 

(1.3) Now Dress Ato define the X range. For stacked-bar graph, the X range
values will appear as the labels for the X axis, in this case Feb, Mar, Apr, and so on. So 
go ahead and specify the range 823.M23 as the X range. 

(1.4) You should be returned again to the Graph menu. Press A to specify the A 
range. This should be the lowest stack of the stacked bar, in this case the Fanate price
for plantain. Thus the appropriate A range is B44.M44. Specify It! 

(1.5) Again at the Graph menu, Press B to specify the B range (the second data 
range). For a stacked-bar graph, this would be the next to the lowest stack of the stacked 
bar. In this case our B range should be the Transportation Cost for Plantain. So enter or 
select the range as B63.M63. 

(1.6) At the Graph menu, press C to specify the C range (the third data range). 

This would be the third stack of the stacked bar. Since we only have 3 stacks in this 
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stacked-bar, this would be our top stack, or Wholesale margin. Enter in or select the 
range B82.M82. 

(1.7) Now choose View from the Graph menu to view the graph. The graph 
should look similar to GRAPHI in Figure 5.3 except for the labelling. Press any key to 
return from viewing the graph back to the Graph menu. We will now enhance or beautify 
our Graph. 

(1.8) Most of this enhancement will be done in the Option submenu of the Graph 
menu. So while at the Graph menu, choose Option to enter the Option submenu. 

(1.9) We will first fix the titles. While in the Graph Option submenu, choose: 

Title First 
and then enter. 

MONROVIA WHOLESALE PRICE 

This will appear as the first title line of the graph. 

(1.10) For the second line of the title. Choose 

Title Second 

while in the Graph Option submenu. Then enter: 

Waterside Market Feb 82-Jan83 

This will appear as the second title line of the graph. 

(1.11) To specify the X axis title, choose: 

Title X-axis 

while in the Graph Option submenu. Then enter: 

Plantain 

This tile will appear below the X-axis. 

(1.12) 	 Similarly, to specify the Y axis tide, choose:
 

Title Y-axis
 

while in the Graph Option submenu. Then enter: 

Cents per pound 
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Figure 5.3. Stacked Bar Chart Showing Monthly Wholesale Prices and 
Marketing Margins for Plantain. 
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(1.13) Now choose Quit to exit the Graph Option submenu to return to the
Graph menu. Choose View to view the graph. Compare the graph on the screen withFigure 3 and see what is missing. First of all we are missing the legends at the bottom ofthe graph. Second, we ara missing the numbers at the top of the bar. 

(1.14) To get the legend, choose Option from the graph Thenmenu. 
choose:
 

Legend A
 
while in the Graph Option submenu. When prompted for the legend, enter:
 

Farm Gate
 

as the legend for the A-range. 

(1.15) 	 Similarly, choos3:
 

Legend B
 

and then enter:
 

Transport Costs
 

as the legend for the B-range. 

(1.16) Now choose: 

Legend C 

and then enter: 

Margin 

as the legend for the C-range. 

(1.17) To get the numbers on the top of the bar, choose 

Data-labels C 

from the Graph Option submenu, then enter: 

B25. M25 
LOTUS will then ask whether 	you would like to put the Data-Labels Center, Left, Right,
Above, or Below the Bar. You should choose Above since you would like the
numbers to appear ABOVE the bar. 

Note that we have used the Data-labels for the C range, not the A range or the B range. This ikbecause we want the Data-labels to appear above the C range, NOT the A 
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range or the B range. We used the WHOLESALE PRICE as the Data-labels because the 
total length of the bar is the WHOLESALE PRICE and NOT the MARGIN. 

After specifying the Data labels, quit the Data-label submenu by pressing Quit.
Then press Quit again to return the the Graph menu. 

Now press View to view the graph, your graph should now look like the one in 
Figure 5.3. 

(1.18) Save the current graph and settings in the computer memory by 
selecting: 

Name Create 

then enter in the name GRAPHI. (Recall the name option does not save the graph 
on the disk as a .PIC file). 

(1.19) Save the worksheet under the old name MPRICE using the /File Save 
command. 

2. PIE CHART: Suggested 	 Procedure for GRAPH2 

(2.1) Since you have just finished GRAPHI, the GRAPHI settings are still 

remembered by LOTUS. To make LOTUS forget the old setting, Invoke: 

/Graph Reset Graph 

However we can restore the settings for GRAPH 1 any time by the / Graph Name 
Use GRAPH1 command since we have saved GRAPHI using the / Graph Name Save 
command. 

(2.2) Now we are ready to start afresh on GRAPH2. GRAPH2 is a pie chart, thus 
specify a pie chart by selecting: 

Type Pie 

in the Graph menu. 

(2.3) 	 Specify the A range by pressing A, then enter:
 

N6.N14
 

as the A range. This is the total annual quantities for the 8 given commodities. 

(2.4) 	 Specify the X range by pressing X then enter:
 

A6.A14
 

as the X range. 
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(2.5) Now we shall enter the title, to do so select: 

Option Title First 

then enter in: 

WATERSIDE MARKET, MONROVIA 

as the first title line. To enter in the second line of the title, select 

Title Second 

then enter in: 

Commodities by Percent, Jan 83-Feb 84 

Now press Quit to quit the Option submenu and return to the Graph 
menu. 

(2.6) Now press View to view the graph, you should see a graph similar to the 
GRAPH2 in Figure 5.4. The only difference is the (lack of) shading of the slices. 

(2.7) Shading the Pie. For LOTUS pie charts, the B data range is used to specify
the shading of the pie. To illustrate:insert a 0 in Cell 06, 1 In Cell 07, 12 
in cell 08 and so on until 8 in Cell 014. The 0 to 8 are the number of the 
shading scheme LOTUS uses. 

(2.8) Then choose B to specify the second "data range". Note 

that this is not really a "data range" per se but a shading scheme. But anyway enter: 

N6.N14 

as the B data range. Then press View to view the graph. You graph should now 
be similar to GRAPH2 in Figure 5.4. 

(9) Save the graph settings (in computer memory) by entering: 

Name Create 

at the Graph submenu, use GRAPH2 as the name. Then save the entire 
worksheet under the old name MPRICE using the IFile Save 
command. 
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EXERCISE 

Use the methods described above to produce the other graphs shown in Figures 5.5 
through 5.10. Don't forget to use /Graph Name Create to save the graph settings each 
time. After you finished, save the worksheet under the old name MPRICE using the /File
Save command. 
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Review of Skills
 
DESIGN A WORKSHEET
 

TO REPORT RICE SALES
 

The accompanying table summarizes sales and shipment of the three estates of theGovernment Rice Marketing Agency of a certain African Country. Each estate buys ricelocally and either sells the rice locally or ships to headquarters (HQ). The figures in the
table are in terms of 100 lb bag paddy rice. 

You are to design a LOTUS template similar to the accompanying table. Indesigning the template, the following points should be observed. 

1. Your worksheet should be well formatted and layout. Use the /Range Formatcommand and the /Worksheet Column Set-width command appropriately. Use your
imagination and creativity to come up with a worksheet that is "nice" enough to go into an 
official report. 

2. All totals and percentages must be calculated with formulas. 

3. If you don't use the /Copy command smartly, it will take you forever tocomplete this worksheet. Plan ahead and think how the /Copy command can save your
time and effort. 

4. Save the worksheet under the name EX1. 

rTI
 

Suppose you are to present the information in this worksheet to your boss theHonorable Minister V. Busy. Mr. Busy only has time to look at 3 graphs (that's why we
call him Busy). Design 3 LOTUS graphs which you think will best summarize the
information of the table for your minister. Use your imagination and creativity! 

NOTE: Since this is a review of skills we have already covered, the lab instructors 
reserve the right to not answer some of your questions. 

An'?/ 
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-- -----------------------------------------------

----------------------------------------------------

Sales and Shipment of Rice Marketing Agency Estates for Jan-Dec 1984 

GbaI~zr Sles 1703 1791 1233 2763 1147 4031 4031 4343 
 2200 403 ISIS 1020 20184 
2hllt s4tto IQ 0100 2273 0 0 0 130 0 0 0 0 0 300 4720 

3603 :ol4073 1233 2763 1047 4136 4068 4340 2200 4013 1532 1020 33308

84.. 44.1 100.0 -00.0 100.0 96.4 100.0 100.0 100.0 100.0 100.0 83.6 to.4

I 31peat 35.2 33. 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0 0.0 16.4 13.4 

CaAt. SR1.. INS 130 273 134 10l3 706 1711 11 $Is 637 1NS L0 7434u"ot t' go 0 0 0 0 110 13: 12 270 241 084 0 I0 7l7Tot la. . I 130 27 134 1 0 46 2046 0010 , 14 23 . 1 16 I 0 712 
. lse 100.0 100.0 100.0 100.0 63 530, I4.0 63.6 70.3 75I.4 o0.0 S7.4 16.3

Ship..nt 0.0 0.0 0.0 0.0 36.3 44.1 16.0 14.2 26.3 12.4 0.0 42.6 233$ 
i
 

',A3o a ..,l 145 12A8 335 232 332 23 1343 712 343 436 783 $328
ShI.ot to 80 1380 1:10 640 410 140 2040 24 6431 $73 20 171 0 0217Total 1173 133 2073 63. 72 1373 34 004 1360 0$ 635 712 13613 
. 1.0.. ..7 7.4 38.3 40.1 1.7 14.2 40.4 171 51.4 36.0 71.8 lo.0 40.3ShJ.aI.ts 86.2 82.6 40.3 36.8 73 64.0 30.4 32.1 46.6 42.0 08.2 0.0 38.0 

Total 2.1.. a073 20.3 738 3204 2138 3078 4029 7223 3330 4887 2177 1911 442462hLOR.Jt to IQ 34)0 40 3 1 40 410 1210 046 434 023 19 42 1 70 260 14280 
:.u. Total 1343 6176 3370 224 4268 7627 I68J 8204 444.. 1432 2336 2181 60434

1 sa1e. 37.3 32.8 71.1 7.13 71.3 44.9 N0.: 687 79.4 82.0 234 87.1 73'.14I s.1ioL 62.7 64.1 23., 02.9 20 .5 33.1 6.6 11. 3 20.7 1.0 .6 12.6 26.8 
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Lesson 6
 

ENTERPRISE BUDGET PREPARATION
 

TUTORIAL
 

Prepared by Darrel Kletke
 

The following exercise is designed to familiarize you with procedures for preparing 
an enterprise budget on a micro computer spreadsheet. The specific objectives are: 

Increase your proficiency with Lotus 1-2-3. 

Become famuiar with principles for preparing enterprise budgets. 

• 	 Become acquainted with characteristics of spreadsheets which 
make them desirable for preparing budgets. 

The example that will be used was taken from budget information obtained from 
Zambia. Many of the machinery cost estimation procedures used in the budget chapter
discussed earlier will not be appropriate. This exercise will consist of preparing three 
enterprise budgets. The first will be the hardest. It will require the most typing. Most of it 
will be entering data. Budgets 2 and 3 will be modifications of the first. 

Because you have not had too much experience in working with spreadsheets, most 
of the steps will be given. As the steps are repeated later in the exercise, the detail provided
will be less. The first budget to be prepared is for maize on large scale commercial farms. 
You should begin by having a blank Lotus spreadsheet on the screen. 

TITLE AND COLUMN HEADINGS 

Al Type the 
Farms 

title: Maize: Large Scale Commercial 

Al To help format the budgets we want to set the columa width to 4: The 
command is: 

/ Worksheet Column Set-Width 4 

A short way of doing this is to type: / W C S 4 @ (we will 
use 0 to denote the return key.) 

B1 Move the cursor to B1 and set the width of column B 
to 4 characters. 

Cl, Dl Repeat the above procedure and set the width of 
columns C and D to 4. 

El Set the width of column E to 9 
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Fl, GI Set the width of columns F and G to 7. 

HI, I1, JI Set the width of columns H, I, and J to 11. 

H3 Type the label: Price or 

G4 Type the label: Unit 

H4 Type the label: Cost/Unit 

14 Type the label: Quantity 

J4 Type the label: Value 

A5 Put a line across the page. The easiest way of doing this is to type I., 
then press return. This will fill cell A5 with a dashed line. 

AS Then copy the contents of cell A5 into cells B5 through J5. The 
command: 

/ C ® B.J5 ® 

Production 

A6 Type the label: Production: 

B7 Type the label: 90 kg bags 

G7 Type the label: per ha 

H7 Enter the price per unit of maize sold: 85 

17 Enter the bags of maize produced: 61.1 
J7 At this point we want to begin using the 

omputatlonal power of the spreadsheet. The value
produced Is the price times quantity, or cell H7 times
17. To get this result enter: 

+H7 * 17 ® 

D8 	 Enter the label: Total 

J8 	 Because there is only one item, maize, being produced, the total will be 
the same value as in J7. Enter: 

+J7
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Operating Inputs 

A10 Enter the label: Operating Inputs: 

B11-B25 Enter the rest of the labels 

Row 11 

Row 12 

Row 13 

Row 14 

Row 15 

Row 16 

Row 17 

Row 18 

Row 19 

Row 20 

Row 21 

Row 22 

Row 23 

Row 24 

Row 25 


Col B 
Seed 
Fertilizer: 
Fertilizar: 
Fertilizer: 
Chemicals: 
Chemicals: 
Labour 

Bags 

Col G
 
kg.

D Mixture kg.
Urea kg.
Lime kg.

Herbicides ha. 
Insecticides ha. 

days 
count 

Fuel, +20% oil & luhe I. 
Machinery repairs ha. 
Building repairs ha. 
Insurance 	 ha.
 
Hauling ha.
Other expenses ha.
Interest (9 months) ha. 

D26 	 Enter the label: Total Operating Costs 

H11 - 117 	 Enter the prices and quantities for most of the operating
inputs. 

Col H 	 Col I

Row 11 4.8 	 25.2 
Row 12 1.6 	 392 
Row 13 1.26 297 
Row14 .3 100 
Row 15 183.71 1 
Row 16 120.20 1 
Row 17 6.5 	 56 

H18 	 Enter the price of each bag purchased: .5 

118 	 One bag will be needed for each 90 kg of production. So that we don't 
have to change this number for each budget prepared, enter the
following equation so the yield is inserted automatically. 

+17
 

H19 	 Enter the price of fuel In H19: 1.87 

119 	 The fuel and lube cost is computed as the fuel cost plus 20% for 
lubricants. The amount of fuel used is 142 liters. Increase this by 20% 
to reflect the cost of lubricants: 

142 + 142t2 
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125 

J20-J24 	 The entries for this range are computed on a per ha. basis. Thus, they 
are not broken into price and quantity. 

J20 575.33 
J21 42
 
J22 33.45
 
J23 37.81
 
J24 42.87
 

H25 	 The annual interest rate of 25% should be entered. This can be 
entered as either .25 or 25%. In either case, the result should 
appear as .25. 

The capital borrowed depends on the operating costs. As discussed 
earlier, we normally do not find it necessary to borrow to cover 
harvesting costs. In the list of operating input expenses, the major
harvesting costs that can be sepaxated out are bags and hauling. This 
means the amount we must borrow is the total of all costs less the bag 
cost and hauling cost. The formula for this is: 

@SUM(Jl 1.J24)-J18-J23 

The @SUM is a function which sums all entries between Jll and J24. 

J 11 	 The entry is the price of seed times the quantity of seed purchased. 

+H1 1*111 

J12-J19 These entries are computed just like the entry in JI 1. Therefore the 
easiest way to insert the equations is to use the COPY command. 

First, put the cursor on cell Jll. Then press the/. Choose 
the COPY command. 

The next step is to enter the range we want to copy. In this case, we 
want to copy only one cell, so press return. 

We now must indicate where we want to copy the cell too. Move the 
cursor to cell J12. This is the first cell we want to put the 
equation in. To mark this as the beginning, press ".'" Then move 
the cursor down to cell J19 This is the last cell we want ,oput
the equation in. At this point cells J12 through J19 should all be 
highlighted. To complete the command, press return. 

J25 	 The interest expense for one year is computed by multiplying the annual 
interest rate by tht, amount of annual capital. However, in this case the 
capital is borrowed for only 9 months. Therefore, the interest is 9/12 of 
the annual interest. To obtain this result, enter: 

+H25"125*9/12 
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J26 	 This is the total operating cost and is the sum of all individual operating
costs. Use the @SUM function. 

@SUM(J1l . J25) 

Fixed Costs
 

A28 Enter the label: Fixed Costs:
 

B29 Enter the label: Machinery
 

C30 Enter the label: Interest
 

G30 Enter the label:- ha.
 

H30 Enter the interest rate: 8%
 
It will show as .08 

130 Enter the average machinery Investment: 3499.2 

J30 Multiply the interest rate by the average machinery investment. 

+H30 * 130 

C31 Enter the label: Depreciation
 

G31 Enter the label: ha.
 

J31 The the amount of machinery depreciation per year:
 
614 

B32 Enter the label: Buildings 

C33 Enter the label: Interest 

G33 Enter the label: ha. 

H33 Enter the Interest rate: 8% 

133 Enter the average investment in buildings/ha.: 600 

J33 Enter the equation for computing a change for 
Interest on buildings: 

+H33 * 133 

C34 Enter the label Depreciation 

G34 Enter the label: ha. 
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136 

J34 Enter the building depreciation cost/ha.: 30 

B35 Enter the label: Land 

C36 Enter the label: Interest 

G36 Enter the label: ha. 

H36 Enter the Interest rate: 8% 

Enter the average Investment in land: 600 

J36 Enter the equation to compute the annual Interest on 
land: 

+H36*136 

D37 Enter the label: Total Fixed Costs
 

J37 Enter the equation to compute total fixed costs:
 

@SUM(J30 .	 J36) 

Returns 

A39 	 Enter the label: Returns above total operating costs 

J39 	 Returns above operating costs are computed by subtracting the total 
operating costs in cell J26 from the total receipts in cell J8. 

+J8 - J26 

A41 	 Enter the label: Returns above all costs except
overhead, risk, and mgmt. 

J41 	 Returns above all costs except overhead, risk, and management are 
computed by subtracting the fixed costs in cell J37 from the returns 
above all operating costs in cell J39. 

+,J39 - J37 

This is a good time to save the budget so if we make a mistake we won't 
lose everything. To do this enter: 

/FS 

The prompt should now be asking for a name. We will be preparing 
several budgets. So they have unique names, call this one: 

MAIZELF 
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This will indicate that this budget is for maize on a Large farm. 

Sensitivity Analysis 

A43 	 Enter the label: Costs/bag by yields 

G43 - J44 	 G43 "Yield (note the " right justifies the label)

H43 "Variable
 
143 "Fixed
 
J43 "Total 
G44 "(bags)

H44 "Cost/bag
 
144 "Cost/bag
 
J44 "Cost/bag
 

G46 	 Skip G45 for the moment. In cell G46 we want the yield for the 
budget. This was first entered in cell 17. Insert the equation: 

+17 

G45 	 In our sensitivity analysis the yield on the first line is 5 less than on line 
46. To reflect this, enter the equation: 

+G46 - 5 

G47 	 Enter the equation: 

+G46+ 5 

H45 	 To express the variable cost on a per bag basis, divide the total variable 
cost in cell J26 by the number of bags in cell G45. We want to use the 
COPY command to fill in the next two rows. Therefore we must make 
the reference to cell J26 absolute. If we do not, the copied equation will 
use cell J26 for cell H45, cell J27 for cell H46, and cell J28 for cell 
H47. We want cell J26 for all three equations. Enter the 
following formula with the $ characters in the formula 
to make the reference absolute. 

+$J$26 / G45 

To express fixed costs on a per bag basis, divide the total fixed costs in 
cell J37 by the number of bags in cell G45. Insert the $ to make the 
reference to cell J37 absolute. 

+$J$37 / G45 

J45 	 The total cost per bag in cell J45 is the sum of variable and fixed 
costs/bag. 

+H45 + 145 
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H46 - J47 	 The COPY command can be used to complete the sensitivity table. 

Place the cursor on cell H45. Enter: / C 

Move the cursor cell J45. This should highlight cells H45, 145, 
and J45. Presis return. 

Move the cursor to cell H46. Mark this as the beginning of the 
TO range by pressing: .". 

Move the cursor to cell J47. This should highlight the cells 
H46 through J47. Press return to complete the copy. 

IMPROVEMENTS FOR PRESENTATION 

We have all the information needed for the budget. However, it is possible to make
it look a little better. Following are some possibilities. You may have some additional 
ideas. 

Home 	 Press the Home key to return to the beginning of the budget. 

H3 	 Move the cursor to cell H3. Our budget would look better if 
we right justified the column headings. To accomplish this, first press: 

Then press "R"to indicate that we wish to work on a range ofdata. 

Then press "L to indicate that we are working on a label. 

.Thenpress "R" to indicate we want to right justify. 

Move the cursor to cell 4. This will highlight the six cells to 
be affected. 

Press return. 

H7 	 Currently, none of the decimal points line up. The budget would look 
better if they did. With the cursor in cell H7, enter: 

/RF 

This indicates we want to put a fixed format on a selected range of data. 

Tht command line shows 2 decimal places. Since this is what we 
want press return. 

Now move the cursor to cell J47. The whole area should 
now be highlighted. 

6.8 



Press return. All our our numbers should now have two decimal 
places. 

A5 	 It might look better if we put an additional line at the bottom of the 
budget. The easiest way to do this is to copy the one in row 5. With 
the cursor in A5, enter: 

/C
 

Move the cursor to cell J5. This should highlight cells A5 
through J5. Press return. 

Press the PgDn key twice to get to the bottom of the budget.
Move the cursor to cell A48. Press 'eturn. This should 
copy the line to that location. 

H25 	 Currently the interest rates are stated as decimals. It would look better if 
they were in percentages. 

With the cursor In cell H25, enter: 

/RFP 

This indicates we want to work on a range of data, put a fixed format on 
it, and we want that format to be a ;ercent. 

We are now being asked how many characters to the right of the decimal 
point. Enter: 1. Press return. 

Now we need to indicate over-what range we want to have percentages
used. Move the cursor to cell H36. This should highlight the 
affected range. Press return. All numbers in the range H25 
through H36 should now be stated in percentage terms. 

We have completed the budget, so we should save it to file. This can be 
done by entering: 

/FS
 

At this point the name previously used should appear on the prompt
line. If we want to use the same name, press return. 

Press R to indicate that you want to replace the file. This should 
result in the file being replaced. 

ANOTHER BUDGET 

One of the good features of a spreadsheet is that it can easily be modified to develop
another budget. In this case, we want to build a budget for oxen technology. This part of 
the exercise will be used to learn ways of modifying the information. 
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Al The title can be most easily be modified by entering the whole name. 

Maize: Oxen Technology 

I The quantity of maize is changed to 25.28. 

HI1 The price of seed is 2.75 rather than 4.8 because of a quality 
difference. 

112 The quantity of Fertilizer: D Mixture is 124.5 

113 The quantity of Urea is 120. 

114 The quantity of lime is 0 

H 15 The value of herbicides per ha. is 0 

H16 The value of insecticides per ha. is .77 

117 The quantity of labor is 104.8 days 

118 This number changed when yield was changed. 

B19 Because we use no fuel, change this name to: 

Dipping of oxen 

G19 Change to ha. 

H19 The oxen will be dipped one time per ha. 1 

119 The cost of each dipping is 25.28 

J20 Machinery repairs change to 36.63 

B21 Since we have no buildings but need to charge for a death loss on oxen, 
change this to:
 

Oxen death loss
 

H21 the rate of loss is 8%. Use the / R Fcommand to change the entry to 
percent. 

121 The average value of the oxen is 969 

J21 The cost is the percentage times 969. To obtain this enter 

+H21 * 121 

J22 Change insurance to 33.45 

J23 Change hauling to 26.71 
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J24 	 Change other expenses to 19.24 

The other operating expenses will be changed automatically. Note that 
the amount of annual capital in cell 125 ham changed. 

130 	 The average machinery investment is 1034 

J31 	 There is no depreciation. Enter 0 

133 	 There is no charge for buildings. Enter 0 

J34 	 There is no depreciation. Enter 0 

This should complete the changes required. All of the returns figures and the 
sensitivity numbers are changed automatically. Since we have completed this budget, it 
should be saved using the name: 

maizeot 

MORE PRACTICE 

We can prepare another maize budget for small scale commercial farms. This 
budget is more like large scale farms than oxen farms, so it would be best to begin with the 
large scale farm budget. We want to retrieve the budget with the title "MAIZELF" Do this 
with: 

/ F R MAIZELF @ 

Al 	 We need to edit the title: Press the F2 key. Press the left 
arrow key (4) until the cursor Is In the space
between Large and Scale. Then press the backspace key until 
the Large is gone. Then type in: Small 

Change the amount of production to 44.9 
Change the price of seed to 4.3. 
Change the quantity of Fertilizer: D Mixture to 337.6 
Change the quantity of Fertilizer: Urea to 233.9 
Change the quantity of Lime to 0 
Change the price of herbicides to 16.40 
Change the price of insecticides to 0 
Changes the days of labor to 79 
Change the quantity of fuel to 71 
Change machinery repairs to 348.61 
Change the building repairs to 23.4 
Change the insurance to 12 
Change the hauling to 11.51 
Change other expenses to 30.63 
Change machinery average investment to 4176 
Change te value of machinery depreciation to 371.85 
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Change the value of buildings to 200
 
Change the building depreciation to 10
 
This should complete the budget.
 

Save it as: MAIZESF
 
This stands for maize small farm.
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_ AIBC D IE F G H 
1 Maiz(: Large Scale Commercial Farms 
2 
3 Price or 
4 Unit Cost/Unit 
5 Production: 
6 90 kg bags per ha 85.00 
7 Total 
8. 
9 Operating Inputs:
1 0 Seed kg. 4.80 
11 
1 2 
1 3 
1 4 

Fertilizer: D Mixture 
Fertilizer: Urea 
Fertilizer: Lime 
Chemicals: Herbicides 

kg. 
kg. 
kg. 
ha. 

1.60 
1.26 
0.30 

183.71 
1 5 Chemicals: Insecticides ha. 120.20 
1 6 
1 7 

Labour 
Bags 

days 
ha. 

6.50 
0.50 

1 8 Fuel, +20% oil & lube I 1.87 
1 9 Machinery repairs ha. 
2 0 Building repairs ha. 
2 1 Insurance ha. 
2 2 Hauling ha. 
2 3 Other expenses ha. 
2 4 Interest (9 months) h-. 25% 
2 5 Tc~al Operating Costs 
26 
2 7 Fixed Costs: 

Cost/ 
Unit 

2 8 
2 9 

Machinery 
Interest ha. 8% 

3 0 Depreciation ha. 
3 1 
3 2 

Buildings 
Interest ha. 8% 

3 3 Depreciation ha. 
3 4 Land 
3 5 Interest 8% 
3.6 Total Fixed Costs 
37 
3 8 Returns above total operating costs 
39 
4 0 Returns above all costs except overhead, risk, and management 
41 
4 2 Costs/bag by yields Yield 
4.3 Bags/ha Variable/bag 
44 56.10 61.18 
4 5 61.10 56.17 
46 66.10 51.92 
47 
48 
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Quantity Value 

61.10 5193.501 
5193.50 

25.20 
392.00 
297.00 
100.00 

1.00 
1.00 

56.00 
61.10 

170.40 

2832.59 

Average 
Investment 

120.96 
627.20 
374.22 

30.00 
183.71 
120.20 
364.00 

30.55 
318.65 
575.33 

42.00 
33.45 
37.8 
42.87 

531.11 
3432.06 

3499.20 279.94 
614.00 

600.00 48.00 
30.00 

600.00 48.00 
1019.94 

1761.44 

741.51 

Fixed/bag 
18.18 
16.69 
15.43 

Total/bag 
79.36 
72.86 
67.35 



Lesson 7 

AN INTRODUCTION TO LINEAR PROGRAMMING 

A MUSAH Tu:torial 

Prepared by Francis Epplin 

BACKGROUND
 

The microconputer permits the researcher to use Linear Programming techniques to 
solve many kinds of resource allocation problems. While large scale linear programming
problerr. are still best done with a mainframe computer, the software developed for 
microcomputers has become increasing powerful and sophisticated. The researcher using
the mibroumputers and related software available today is able to solve many problems
which required large mainframe computers a few years ago. It can b expected that 
microcomputers and the related sof!-.are will become increasingly powerful so that 
problems that are still difficult to solve .' .y will be easier to handle in the future. 

References 

Epplin, F.M. and A. Stoecker. "Chapter 9, Mathematical Programming", in Policy
Analysis Too!s for Economic Development, L. Tweeten ed., Forthcoming,
Oklahoma State University, I988. 

Li, E., D.E. Ray and A. Stoecker, "MUSAH86: A Linear Programming Package for Use
with Lotus 1-2-Y, APAP Report B-29, Oklahoma State University, April 1988. 

Li, E., D.E. Ray and A. Stoecker, "ToMPS: A File Translation Utility for Converting LP
Tableaus Coded in Lotus 1-2-3 to MPS Format". APAP Report B-28, Oklahoma 
State University, April 1988. 

OBJECTIVES 

The objective of this section is to provide the participant with an introduction to 
linear programmini, and with experience in solving linear programming problems on a 
microcomputer. It is not expected that participants who are unfamiliar with linear 
program1ming will become experts in the construction of linear programming models. 
However, the.solution software and the initial instruction provided with this section can be 
used by the participants to gain additional experience with linea- programming when used 
wit:S other references. 

This tutorial is to be used in conjunction with Chapter 9, Mathematical 
Programming by Epplin and Sto-'cker. The purpose of this tutorial is to provide a step by
step procedure for solving linear programming problems with the MUSAH linear 
programming system. MUSAH is a program which accepts as input, a linear programming
tableau which has been prepared with Lotus 1-2-3. and saved to a disk file. MUSAH 
(written by Dr. E. Li at OSU) is a linear programming routine which reads a Lotus file 
which contains the LP tableau, solves the linear programming problem and writes solution 
to the linear programming problem back into a Lotus 1-2-3 data file. To view the solution,
the user returns to Lotus and retrieves the file containing the linear programming solution. 
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----------------------------------------------------------------------------

-----------------------------------------------------------------------------

It is assmned the student: 

1. Has a computer with two disk drives 
2. Has a copy of Lotus, release 2 in Drive A: 
3. Has a DOS formatted data disk in Drive B: 
4. Has reviewed Chapter 9, "Mathematical Programming" 

Steps for using the program are provided. The program is illustrated with example
problems included in the Mathematical Programming Chapter (Chapter 9) in the reference 
book. The examples are used to illustrate input format requirerr-.nts. In addition, output
from the program is provided with interpretation of results. 

STEPS FOR USING MUSAH86 TO SOLVE PROBLEM EXI 

1. Enter the Problem in a Lotus Workshee 

Start up Lotus 
a. Insert the Lotus program disk in Drive A: 
b. Put a formatted data disk in Drive B: 
c. Type Lotus 
d. Select 1-2-3, you should see a blank spreadsheet. 

In the first exercise, you will be asked to type the data for Problem EX 1 (from
Chapter 9) into the spreadsheet as it appears below in Figure 7.1. 

A B C D E 
1 EXI MAXIMIZE B CORNI33 SORGHUM 
2 C 58.76 45.48 
3 LAND L 160 1 1 
4 LABOD L 600 1.68 0.66 

Figure 7.1 Linear Programming Tableau for Problem 
EXI in MUSAH Format. 

1.1 Name the Problem. 
Move the cursor to cell Al. 
Type EXI as the name of the problem. A problem name is just used to identify the 

problem. In this case EXI stands for Example 1. 

1.2 Enter the name of the objective function row. 
Move the cursor to Cell A2 
Type C as the name for the objective function. You could also use a name like 

OBJ or another name of 8 characters or less. 

1.3 Enter the names of the rows or problem constraints in Column A starting in row 3. 
Move the cursor to Cell A3. Type 

LAND 
The coefficient related to the supply and use of land will be entered in this row. 

Move the cursor to Cell A4. Type 
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LABOD 
This will be the row for the labor constraint. 

1.4 Indicate whether this is a maximization or a minimization problem.
Move 	the cursor to Cell 81. Type 

MAXIMIZE 
The word maximize indicates this will be a maximization problem. For a minimization 
problem, you would type in the word MINMIZE. 

Leave cell B2 blank. 

1.5 	 Indicating Row or Constraint Types.
Constraints in linear programming are designated as being either L, G, E, or N 

where
 
L designates a less than or equal constraint,
 
Gdesignates a greater than or equal constraint,
 
E designates an equality constraint, and
 
N designates a nonconstraining row.
 

The system used here is consistent with the system used in well known routines
such as MPSX, MINOS, or LINDO. For EX1 the amount of LAND used imust be less 
than or equal to 160 units. 

Move 	the Cursor to Cell C3. Type 

L 

The Labor constraint is entered next. The amount of labor used must be less than 
or equal to the 600 units available. Move the Cursor to Cell C4. Type 

L 

This completes the entry of constraints. 

1.6 Provide a Name for and enter the Column of Right Hand Side Coefficients (which are 
of course entered at the left of the matrix). The RHS column can have any name. In
chapter 9, the name B is used. Move the cursor to cell C1. Typo 

B 

Type all the nonzero RHS values in column C beginning with cell C3. (Note that 
cell C2 is left blank).

Move the cursor to cell C3 Type 160
 
Move the cursor to cell C4 Type 600
 

1.7 Provide a name for each activity. 

The names you wish to assign to the activities are entered in row 1beginning with 
column D. Activity names ae restricted to 8 characters and should b.gin with an alphabetic
character. All names should be unique. Do not use the same names that you used to
identify the rows. Include only the real activities of the problem. The program will 
generate any required slack, surplus, and artificial activities. 
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Move the cursor to Cell D1. Type 

CORN133 

Move the cursor to Cell El. Type 

SORGHUM
 

1.8 Enter the data for each activity.
Objective function values are included in row 2. Both activities are defined in terms 

of one acre of land. The CORN133 activity returns $58.76 per acre of land. 
Move the cursor to cell 02. Type 

58.76 

Input-output coefficients which reflect the amount of input required per unit of 
output are included in the cells below row 2 and to the right of column C. One unit of 
CORN133 requires one acre of LAND. 

Move the cursor io cell D3. Type 

(Note that this is number 1,not small letter L.) 

One unit of CORN133 requires 1.68 units of LABOD.
Move the cursor to cell D3. Type 

1.68 

One acre unit of the SORGHUM activity returns $45.48. 
Move the Cursor to Cell E2. Type 

45.48 

The SORGHUM activity requires one acre of LAND. 
Move the cursor to cell E3. Type 

1 

The SORGHUM activity also requires 0.66 units of labor in the months of October,
November and December. (LABOD).

Move the cursor to cell E4. Type 

.66 

The computer screen should now contain all the information shown in Figure 7.1
above. All cells below row 4 should be blank. All cells to the right of column E should be 
blank. 

The tableau on the screen is a tabular form of the following algebraic problem
Maximize C =58.76*CORN133 + 45.48*SORGHUM 
Subject to 

1*CORN133 + 1 *SORGHUM <= 160 
1.68*CORN133 + .66*SORGHUM <= 600. 
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Also for linear programming problems, the value of the choice variables must be positive or 
zero. Hence, the following restrictions are implicitly included and need not be explicit in 
the tableau. 

CORNI33 >= 0 
SORGHUM >= 0. 

After the tableau is entered, the LP portion of the worksheet should be 
EXTRACTED and saved on disk. For example, the tableau portion of this problem might
be Xtracted and saved as EX 1. 

Move the cursor to Cell A 1 
Type / F X V (for / File Xtract Values)
Enter Xtract File name: EX1 
Enter Xrract Range: A1.E4 

2. L.se MUSAH36 to solve the Linear Programming Problem 

Thern. ae times when you might wish to save the main tableau as a separate master 
file. However for this problem, it is time to leave the LOTUS program temporarily and 
solve the linear programming problem. In Lotus version 2, you have the ability to 
"Suspend" work on a worksheet and run another program providing you have sufficient 
computer memory. The way leave LOTUS .temporarilyis by typing 

/S (for /SYSTEM).
You should now see the DOS system prompt, A>. At this time, 

Remove the LOTUS system disk from Drive A: 
Insert the MUSAH program disk in Drive A: 
Type MU3AH86 

You should see the MUSAH screen which is shown in Figure 7.2. The prompts to 
the user are located at the bottom of the MUSAH screen. 

2.1 Provide the Name of the Input File. The first prompt which is shown at the bottom of 
Figure 7.2 asks you to provide the name of the Lotus file containing the Linear 
Prograrmning Tableau. Since we saved the Xtracted file under the name EX1 on drive B:, 
then type B:EX1 in response to the first prompt 

Please specify the name of the input file--> B:EX1 

2.2 Provide the Name of the Output File Where the Linear Programming Solution will be 
stored. It is suggested that you use a name which is similar but not identical to the name 
used for the input file. For example, the name EX1SOL might remind you that this file 
contained the solution output from Example 1. 

Please 'specify the name of the output file--> B:EX1SOL 

As soon as the name of the output file has been entered, the MUSAH program will 
begin. The iterations used in the Simplex method of solving linear program are listed on 
the screen. When the problem has been solved, you will see the message 

Solution ......... OPTIMAL
 
on the screen. The information on your computer screen should be the same as shown in 
Figure 7.3. It will be necessary to save the solution so it can be reviewed when we return 
to Lotus. Respond yes (Y) to the prompt at the bottom of the screen 
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------------------------------ -----------------------------------------------

---------------------------------------------------------------------------

----------------------------------------------------------------------------

(C) 1987, Dept Agricultural Economics, Oklahoma State Univ. Stillwater, OK USA. 

Problem Name ........ Iteration .............
 
Objective ............... Solution .............
 
Objective Name ....... Activity In ...........
 
Rhs Name ............. Activity Out .........
 

Objective Value.Total Columns ........
 
R eal ....................
 
Slack ...................
 
Artificial ..... ...
 
Total Constraints .....
 
Less Than .............
 
Greater Than ..........
 
Equality ................
 

Input File ..............
 
Output File ............
 

Please specify the name of the input file--> 

Figure 7.2 Initial Input Screen for MUSAH Linear Programming Routine. 

(C) 1987, Dept Agricultural Economics, Oklahoma State Univ. Stillwater, OK, USA. 

Problem Name EX I Iteration 1 
Objective MAXIMIZE Solution OPTIMAL 
Objective Name C Activity In CORN133 
Rhs Name B Activity Out LAND 

Objective Value 9.40160000E+03Total Columns 4 
Real 2
 
Slack 2
 
Artificial 0
 

Total Consn'aints 2 
Less Than 2
 
Greater Than 0
 
Equality 0
 

Input File exi
 
Output File exlo
 

Store solution? (Y/N) Y 

Figure 7.3. Input Screen For MUSAH Linear Programming 
Routine After Solution of Problem EX1. 
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-----------------------------------------------------------------------------

---------------------------------------------------------------------------

Store solution? (Y/N) Y 

After the solution has been saved you will be asked if you want to solve another 
problem. If you have a lot of linear programming problems to solve it is efficient to savw 
each of them as separate problems and then solve them one after another. However we 
have only one problem to solve, so respond No (N) to the prompt 

Solve another Problem? (Y/N) N 

2.3. Return to Lotus. After the last prompt, you will exit the MUSAH program and return 
to DOS where you will see the system prompt. 

A> 

You need not reinsert the LOTUS system disk since we left Lotus is in a suspended state. 
The Lotus program has remained in the computer memory while we used the MUSAH 
program. To return to the suspended Lotus worksheet type EXIT in response to the A> 
prompt to exit from DOS. 

A> EXIT 

You should now see the original worksheet on your screen. However the solution results 
from MUSAH are stored in the file EXISOL. Type 

/ F R b:exlsol (for / File Retrieve filename), 

to retrieve the worksheet containing the "olution file. The file that you retrieved contains a 
copy of the original input along with thfr output. The lower part of the worksheet contains 
the solution which is shown in Figure .'.3. 

A B C D E F 
9 
10 Solution 
11 OPTIMAL 
12 function Value: 9401.6 
13 
14 SORGHUM LAND 
15 45.48 0 
16 Returns Name Type Level real slack 
17 ------------------------------------------------------------------------------
18 58.76 CORN133 real 160 1 1
 
19 0 LABOD slack 331.2 -1.02 -1.68 
20 -------------------------------------------------------------------------------
21 Z 58.76 58.76
 
22 Shadow Price 13.32 58.76
 
23
 

.gure 7.4. Linear Programming Solution in MUSAH 
Format for Problem EXI. 

Those who are more experienced with the Simplex method will recognize the 
solution output is the same final tableau which would be obtained by hand solution of the 
linear programming problem. 
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The optimal value of the objective function is given as 9401.6. With the optimal
plan, the return t@ resources LAND and LABOD will also be 9401.6. 

The activities which are in the final solution (in the final basis) are listed in the
column labeled Name. The type (real, slack) of the activities in the final basis is listed in
the column labeled Type. The column labeled "Level" indicates the optimal solution values 
for the real activities and the optimal slack quantities for the slack activities in the optimal
solution. 

The optimal plan is to produce 160 acres of CORN133. In this example, the net
farm income of 9401.6 would be derived from the production of corn (160*58.76 = 
9401.6). All available Land is used and allocated to the CORN133 production activity.
The supply of labor was in excess of the amount needed. There were 331.2 hours of
LABOD in slack which means that only 268.8 (600-331.2) hours were used.. 

The bottom row of the tableau indicates that the "shadow price" of SORGHUM is
$13.28. If the farmer decided to produce an acre of SORGHUM, one acre less of 
CORN133 could be planted. However the estimated return to the fixed resources (the
value in Z row and SORGHUM column) is $58.76 per acre which is $13.28 less than the 
$45.48 net income for sorghum. Thus each acre of sorghum which replaced an acre -,f
Corn would reduce ,iet farm income by $13.28. Thus the shadow prices for "real"
activities indicate an opportunity cost or "income penalty" value associated with nonbasic 
activities. 

The Shadow Price of LAND is computed by the program to be $58 76 per acre.
This indicates that the last (marginal) unit of land contributed an additional $58.76 to the
value of the objective function. Since the resource LABOD is in "slack", it is not scarce
and thus the last unit, the 600th hour does not increase the value of the objective function. 
Thus its value or Shadow Price is zero. 

STEPS FOR USING MUSAH86 TO SOLVE PROBLEM EX2 

The LP model for EX2 in chapter 9 is derived from EX 1 by adding an additional activity.
In the previous section of the tutorial EXI was stored on the LOTUS data disk. Thus to 
build EX2 

3.1 Retrieve EX1 from the disk. Type 

/ F R B:EX1 for (/ file retrieve filename). 

3.2 Add the CRNSORRT activity in column F. 

Move the cursor to cell Fl Type CRNSORRT
 
Move the cursor to cil F2 Type 109.43


This is the objective function value (expected gross margin) for two acres the crop rotation 
activity. 

Move the cursor to cell F3 Type 2 
This activity takes two acres, one acre of land for sorghum and one acre of land for corn. 

Move the cursor to cell F4 Type 2.34 

76 

http:160*58.76


This is the amount of labor required for the two acre unit during the October through
December period. 

3.3 Save the spreadsheet as EX2. It is better to use the Xtract option so that only the 
tableau portion of the worksheet is saved. 

Type / F X V (for / file xtract values)
Enter Name of Xtract file: B:EX2 
Enter Range to Xtract A1.F4 

3.4 Suspend the LOTUS worksheet, type 
/S ( for / System) 

3.5 Be sure the MUSAH program disk is in Drive A, type MUSAH86 at the DOS prompt 

A> MUSAH86 

3.6 Use MUSAH to solve the problem by responding to prompts as shown below 

Please specify the name of the input file--> B:EX2 
Please specify the name of the output file-->B:EX2SOL 
Store solution? (Y/N) Y 
Solve another Problem? (Y/N) N 

3.7 	 Return to the Lotus worksheeet by typing Exit at the Dos system prompt
A> EXIT 

3.8 Review the solution by retrieving the solution file 
Type / F R b:ex2sol 

Compare the solution with that on page 14 in chapter 9. 

ADDITIONAL EXAMPLE PROBLEMS 

Thirteen example problems are included in Chapter 9. Solution tableaus for many
of the problems are also included in the text. Use the MUSAH program in conjunction
with LOTUS to solve each of the problems. 

em Distinguishing Characteristic 

EX3 Alternative input levels for the same crop, a factor
product problem 

EX4 Input purchasing (or buying) activity (nitrogen in the 
form of ammonium nitrate). 

EX5 Activities for alternative levels of inputs provided
from alternative sources, a factor product and factor
factor problem. 

EX6 A factor-product (optimal quantity of nitrogen to 
apply) factor-factor (optimal source of nitrogen), and 
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product-product problem (optimal combination of 
crops) 

EX7 	 Selling (or marketing) activities for corn and 
sorghum. 

EX8 Selling (corn and sorghum) and purchasing
(ammonium nitrate) activities. 

EX9 Labor purchase activities and inclusion of a 
reservation wage for family labor. 

EX 10 	 Multiple labor periods. 

EX11 	 Household consumption function in which 
consumption of sorghum is a function of household 
income. 

EX12 	 A linear consumption function in which consumption
of sorghum is a function of household income. 

EX13 	 A multiple region model with fixed demands and 
transportation activities. (Note that the objective is to 
MINIMIZE rather than MAXIMIZE the cost of 
meeting fixed food demands.) 
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Lesson 8 

A SPREADSHEET FOR COMPUTATION OF COSTS AND 

BENEFITS FROM MARKET INTERVENTION: 

AN EXAMPLE FROM THE LIBERLAN RICE ECONOMY 

Prepared by Elton Li and Luther Tweeten 

OBJECTIVE 

INTRODUCTION 

Government intervention in markets is very common. Sometimes these 
interventions correct market failure and sometimes these interventions result in even less 
efficient and equitable allocations. The calculation of costs and benefits from market 
interventions is an important first step in the analysis of market policy. 

References for this lesson include 

Tweeten, Luther, "Introduction to Agricultural Policy Analysis: The Distribution 6f 
Economic Costs and Benefits froma Market Intervention", APAP Bul B-5, 
Oklahoma State University, June 1985. 

Tweeten, Luther, "Classical Welfare Analysis", Chapter 6 in PolicyAnalysis Tools 
for Economic Development. (in publication) Oklahoma State University. 
1988 

OBJECTIVES 

This lesson is a supplement to the paper "Introduction to Agricultural Policy
Analysis: The Distribution of Economic Costs and Benefits from Market Intervention" by
Dr. Luther Tweeten. The objective is to construct a LOTUS worksheet to perform
calculations to determine gains and losses from government market intervention policies.
The necessary calculations are described on pages 50-54 of APAP Bulletin B-5. 

You lre to enter the formulas and data to complete the worksheet listed in Figure
6.1. Most of the labelling of the worksheet is already completed and stored in the file 
GOL. You art; to fill in the necessary numbers and formulas in columns D, E, and F. The 
completed worksheet file should again be stored with the name GOL. 

SUGGESTED PROCEDURE 

(1) Bring up LOTUS in the usual manner. Then retrieve the worksheet
GOL using the IFile Retrieve command. 

(2) Enter the necessary data and formulas to complete the
worksheet. The completed worksheet should be the same as the one in Figure 6.i. 
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You should notice that much of the tedious labelling of formatting of the worksheet is
already done. All you need to do is to fill in the numbers and formulas in columns D,E,
and F of the worksheet. 

You may notice that column A had been set to a width of 5 characters. This column
is reserved for an "item number". This "item number" is used in the labels in column B to
indicate how computations should be done for a computed item. In cell B14, for example,
item (4) is specified to be calculated as (I)*(3). Item '(I)' refers to row 8 and item '(3)'
refers to row 12. Thus the appropriate formula for Cell D14 Is 
+D8*D12. 

(3) Column B contains the item names. It is set to a width of 35. The item name of 
a computed item also contains an indication of how the computation should be done. 

(4) Column C contains the units for the items. It is set to a column width of 14. 

(5) Column D, E, and E contain the numbers and formulas for 1982, 1983, and
1884 respectively. These columns had been formatted to display 2 decimal places. These 
are the columns you are to fill in. 

Hint: Concentrate on column D first. Items that do not have instructions on how
they should be computed are just numbers. They are simply to be typed in. Otherwise, the 
item should be computed with a formula. 

It will be easier to use the "pointing method" when entering in the formula. This is 
a good place to practice using the "pointing method" when keying in formulas. 

After you have made the numbers in column D come out correctly, work on
columns E and F simultaneously. For non-computed items, you should just enter in the 
numbers. Formulas for computed items can easily be copied from the corresponding items 
in column D using the /Copy command. 

(6) When you have finished, save the worksheet with the /File Save command and 
use the old name GOL. You should REPLACE the old version of GOL on the disk. 
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---------------------------------------------------------------------------------------------------------

-- - ---- - ---- - ---- -- --- - -- ---- - - -- ---- ----- --

---------------------------------------------------------------------

Figure 8.1 Completed Government of Liberia Spreadsheet for Deterimining Gains and 
Losses from Market Intervention 

A B C 
 0 E F
 

1 1 Gains and Losses from Goverment Policies, Liberian Rice Economy
 
1 21
 
1 33 .1.-.---- - - ---- - - --- --- --- -- -- - -- -----


4 1 Producers (Farm Level) P 
1 5 1 Item Units 1982 1983 1984 
1 6 ................................................................................ 
1 7 (l) Domestic production sold 
1 8 1 to LPMC 
 1000 mt paddy 1.0.00 17.19 9.25
 
1 9 1(2) Guaranteed producer

i10 price $/mt(18c/lb) 396.90 396.90 396.90
 
i11 1(3) Effective producer
 
1 12 1 price $/mt(12c/lb) 264.60 264.60 198.36
 
1 13 (4) Producer receipts

1 14 1 (1) (3) $1000 2646.00 4548.47 1834.83
 
1 15 1(5) Normal market price,

1 16 1 farm Level $/mt(8c/ib) 176.40 176.40 176.40
 
1 17 (6) Producer subsidy
 
I 18 1 (3)-(5) $/mt(4c/lb) 88.20 88.20 21.96
 
1 19 1(7) Policy transfer to producers
 
1 20 1 (W(6) 
 $1000 882.00 1516.16 203.13
 
1 21 ](8) Proportional subsidy

1 22 1 (6)/(5)*i00 Percent 50.00 50.00 12.45
 
1 23 1(9) Direct price elasticity of
 
1 24 1 market surplus None 1.30 1.30 
 1.30
 
1 25 1(10) Quantity generated by production
 
1 26 1 subsidy (1)R(8)*(9)/ 1000 mt 
 6.50 11.17 1.50
 
1 27 (11) Production value loss
 
1 28 1 0.5*(6)*(10) $1000 286.65 492.75 16.44
 
1 29 1(12) Gain to producers (AdJition to
 
1 30 1 producer surplus (7)-(11) $1000 
 595.35 1023.41 186.69
 
1 31 '(13) Production value loss per unit of
 
1 32 1 gain to producers (11)/(12) 
 $ 0.48 0.48 0.09
 
1 33 1(14) LPMC quantity sold from local
 
1 34 1 production 1000 mt 4.00 5.35 5.15
 
1 35 (15) LPMC marketing cost of local
 
1 36 1 production sold $/mt 205.06 205.06 205.06
 
1 37 (16) Normal marketing cost for
 
1 38 1 competitive sector 
 S/mt 132.30 132.30 132.30
 
1 39 (17) Excess resource cost of marketing

1 40 1 (15-16)*(1<) $1000 
 291.04 389.27 374.71
 
1 41 (18) LPMC purchases less sales
 
1 42 (1)-(14) 1000 mt 
 6.00 11.84 4.10
 
1 43 (19) Value lost Trom waste
 
1 44 1 .5*(5)*(18) (assume half of loss) 
 $1000 529.20 1044.29 361.62
 
1 45 (20) Sum of sacial costs
 
1 46 1 (11)+(17)+(19) $1000 1106.89 1926.31 752,?7
 
1 47 (21) Social cost per unit gain to
 
1 48 1 producers (20)/(12) 
 $ 1.86 1.88 4.03
 
1 49 1
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Figure 8.1 	 Completed Govemrnc,;, of Liberia Sp,readsheet for Deterimining Gains and 
Losses from Market Intervention (Continued) 

+-------------------------------------------------------------

I A B 	 C D 
 E F
 
52 1 	 ------......................................
 

53 1 Consumption (Wholesale level) C
 
1 54 1 tem Units 1983
1982 1984
 
1 55 ...... .................. ....................... .....................................
 
1 56 I(1) Total quantiy marketed
 
1 57 and consumed 1000 mt 
 95.40 102.40 102.40
 
1 58 1(2) Support price
 
59 1 wholesale $/mt 465.OC 440.00 474.00
 

1 60 1(3) Consumption cosc
 
1 61 1 :1)*(2) $1000 44361.00 45356.00 48537.50
 
1 62 (4) Computed cif world wholesale
 
1 63 1 priue $/1t 419.50 391.10 403.00
 
1 64 1(5) Consumption tax
 
1 65 1 (2)-(4) S/mt 48.90
45.F0 71.00
 
1 66 I(6) Policy tax on consumers
 
1 67 1 (1)1(5) $1000 4340.7L 5007.36 7270.40
 
S63 (7) Proportina. tax
 
I r9 1 (5)/(4)'100 Percent 12.50
l0.8u 17.62
 
1*10 I(8) Commercial
 

1 71 1 imports 1000 nit 50.00 55.00 55.00
 
1 72 1(9) Excise tax on commerzial
 
1 73 1 imports 0.03*(4) $1000 11.73
12.59 12.09
 
1 	74 1 (10) Economic rent to conunercial 

75 1 importers (5-9)*(8) $1000 1645.75 2044.18 3240.05 
1 76 (11) LPMC: 

77 1 (a) ?L480 1000 mt 43.00 45.00 45.00 
1 78 1 1000 mt 2.94(b) In-country purchases 	 2.40 
 2.68
 
1 79 1 (c) Total 1000 Mt 45.40 47.94 47.68
 
1 80 1(2) Policy tax transfer to GOL
 
I 81 1 (5)*(llc)-(10) $1000 ?111.45 4388.45 6625.33
 
1 82 (13) Direct price elasticity of
 
1 83 1 .emand 
 None -0.60 -0.60 -0.60
 

84 1(14) Consumption lost by tax
 
1 85 1 (l)'(7)'(13)/-:00 1000 mt 
 6.21 7.68 10.82 
1 86 (151 Consumption value loss 
1 87 1 .5*(5)t(14) $1000 141.24 187.82 384.27 
1 88 (16) Loss to consumers
 
1 89 I (6) (15) $1.000 4481.94 5195.18 7654.67
 
1 90 1(17) Consumption value lost per unit of
 
I 91 I tax (L5)/(12) $ 0.04 
 0.04 0.06
 

92 1(18) Spoilage and waste
 
1 93 1 above normal 1000 mt 1.50 1.50 1.50
 
1 94 (19) Cost of spoilage
 
1 95 1 (4)*(18) $1000 629.25 386.65 
 604.50
 
1 96 120) Gain to commercial importers
 
1 97 1 (61-(12) $1000 618.91
629.25 645.07
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Figure 8.1 	 Completed Government of Liberia Spreadsheet for Deterimining Gains and 
Losses from Market Intervention (Continued) 

+ ----------------------------------------------------------------------------------------

I A B 	 C D EI +............................................... 	 ...................................................
 

1100 .................................................................................. 
1101 1 Item Units 1982 1983 1984
;102 	 .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .
 

1103 1 
1104 1 PRIVATE SECTOR 
1105 1 
1106 1 + Gain to producers 
1107 1 (12P) 51,000 595.35 1023.41 186.69 
1108 1 - Loss to consumers 
1109 1 (16C) 51,000 4481.94 5195.18 7654.67 
1110 1 + Gain to Commercial importers 
1111I (20C) S1,000 629.25 618.91 645.07 
1112 ........... ................................. ................................ 
113 1 NET 51,000 -3257.34 -3552.87 -6822.90
 
1114 1
 
115 I PUBLIC SECTOR
 
1116 1
 
1117 1 - Policy transfer to producers 
i118 I (7P) 51,000 882.00 1516.16 203.13 
1119 1 - Excess cost of country market 
1120 1 (17P) $1,000 291.04 389.27 374.71 
1121 1 - Value loss from country waste 
1122 1 (19P) 51,000 529.20 1044.29 361.62 
1123 + Policy transfer from consumers 
1124 1 to GOL (12C) $1,000 3711.45 4388.45 6625.33 
1125 1 Spoilage and Waste 
1126 1 (19C) $1,000 629.25 586.65 604.50 
127 .............................................................................
 
1128 1 NET $1,000 1379.96 852.09 5081.37
 

1129 1
 
1130 1 Net cost of public intervention
 
1131 1 to society (Loss to private sector
 
1132 1 less gain to public sector) $1,000 1877.38 2700.78 1741.54
 
1133 1 . . . . . . . . . . . . . . . . . . .. . . . . . . . . ..--------------------------------------------------
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Lesson 9 

EVALUATION OF AGRICULTURAL PROJECTS 

USING LOTUS 1-2-3 

Part 1 
Prepared by Elton Li, Dean Schreiner, and Art Stoecker 

OBJECTIVE 

The purpose of this lesson is to demonstrate how LOTUS 1-2-3 can be used for 
performing computations and tabulations often required in the evaluation of agricultural
projects. Use is made of the LOTUS @IF statement for making decisions. The financial 
functions for loan ammortization (@PMT), for net present value (@NPV), and for the 
internal rate of return (@IRR) are illustrated. 

You are to derive the worksheet shown in Figure,, 9.1 - 9.4. To save you from 
tedious typing, a template containing much of the labelling and some of the numbers are 
provided. This starting worksheet called PROJBLK1 is shown in Figures 9.1 and 9.2. 

Referencs: Schreiner, D.F. "Agricultural Project Investment Analysis." Chapter 10 ih 
AgriculturalFolicy Toolsfor EconomicDevelopment. 

O'Leary, T.J. The Student Edition of Lotus 1-2-3. Addison-Wesley
Publishing Co., New York. 

Gittenger, J.P. Economic Analysis ofAgriculturalProjects. John Hopkins 
University Press, 1982. 

Ewing, D.P. and D.F. Noble. Using 1-2-3, Special Edition. Que Corp., 
Carmel, Ind., 1987. 

PROCEDURES 

(1) First start LOTUS in the usual manner. Then use the IFie 
Retrieve commands to load the worksheet named PROJBLK1. Your 
f'mal workslieet should be saved under the name PROJI. To avoid disaster, you should 
periodically save your worksheet. 

Explore the worksheet and compare it with the accompanyhig figures, Almost all 
of the labelling is already done for you. Also some of the figures, such as those in Row 9 
and Row 10 are already done for you. We will supply the procedures to fill in the 
formulas. 

Figure 9.4 is not provided in PROJBLK1. You will develop Figure 9.4 from 
Figure 9.3 by the /COPY and some minor "surgery." This will be discussed in more detail 
later. 
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(2) Row 9 and Row 10 (i.e. Yield and Prices) are given. Row 11, the GROSSVALUE OF PRODUCTION, is simply the product of YIELD and PRICE. The
appropriate formula for Cell Eli is: 

+E9*ElO 

Enter this formula now. Then format Cell Ell using 

Range Format, 0
 

The ","format inserts comma at every third digit of the number and also inserts parenthesis
around negative numbers. We specify the number of decimal places to be 0 since we wish 
to display the number rounded off to the nearest Rs. We will use this format to display
most of the numbers in this lesson unless specified otherwise. 

Now use the /Copy command to copy the formula In Cell Ell 
to the rest of Row E in Figure 9.1. It is worth noting that when you /Copy, not
only the formula gets copied, but the formatting of the source cell (in this case Eli) as 
well. 

(3) In Row 14, LAND RENT is given. Row 16 (WORK DAYS) and Row 17
(WAGE) are also given. LABOR COST in Row 18 is the product of WORK DAYS and
WAGE. Thus the appropriate entry in E18 is: 

+El6*E17 

Enter this formula now. We will also remind you for the last time that
unless otherwise specified, all numbers should be displayed with the , format with 0
decimal place. The best thing to do is to format this one cell now so
that the /Copy command will copy this format to the range you copy
the cell to. Fill in the rest of the entries of Row 18 with the /COPY
command. 

(4) In Row 19, the data for MATERIAL COST are given. 

(5) In Row 20, INVESTMENT COST is equal to LAND RENT plus LABOR 
COST plus MATERIAL COST for YEAR 1 to YEAR 3 and zero for other years. We
could insert this summation in Cells E20, F20, and G20 (the first 3 years), and insert zeros
for the rest of Row 20. But instead, we will introduce use of the @IF function in LOTUS. 
Here is how it works: 

In cell E20, Insert the following formula: 
@ IF(E <3,E14 +E'8I2+E19, 0) 

Which says, in plain English: If the value of Cell E5 (YEAR) is less than or equal to 3,
insert (in Cell E20) the value E14+E18+E19, otherwise (that is when El is NOT less than 
or equal to 3), insert (in Cell E20) the value zero. Enter the formula for cell E20 
now. 

In general, the @IF function in LOTUS has the following form: 
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I A3 C 0 9 F G H I J K L M .4 0 P 

I I Frigue 9.11 Value ot Production, Investsent, and Operating Expenditure, 1-Mectare Planting Model,
1 2 1 Cai ewnut Project. Small Folder Component, Karnatka, India 
131
 
14 Project Year


5 ITE Unit 1 2 3 4 5 a 7 6 9 10 1 - 20 

17 
S Value of Production 
9 1 

110 1 
II I 

Yield 
Price 
Gross Value of Production 

Kg/Ha
Ri/Kq 
Ra 

0 

0 

0 

0 

0 

0 

50 
S.1 
255 

ISO 
5.1 
765 

400 
5.1 

2,040 

600 
5.1 

3,060 

700 
5.1 

3,570 

S00 
5.1 

4,000 

900 
5.1 

4,590 

900 
5.1 

4,590 
112 1 
113 IInveatmnt and Operation Expend.
114 1 Land Rent icpportunity Coati RA 1 0 0 0 0 0 0 0 0 0 0 
15 1 Labor 
116 1 Work Days Units 110 56 67 40 49 53 59 63 67 71 71 
1171 
I1 I 
119 1 

Wage
Labor Cost 

Material Coat 

Rs/Day
Rs 
RA 

$ 
ag0 
260 

a 
448 
360 

I 
496 
490 

I 
320 
570 

I 
392 
595 

$ 
424 
595 

I 
472 
595 

a 
504 
595 

a 
536 
595 

a 
566 
593 

I 
566 
595 

120 1 
121 1 

Investment Cost RA 
Total Cperating Expenditures Ri 

1,140 
0 

S0 
0 

96 
0 

0 
890 

0 
917 

0 
1,019 

0 
1,067 

0 
1,099 

0 
1,131 

0 
1,163 

0 
1,163 

122 1 
123 1......................................................-------------------------------------------------------
124 1 
125 1 
126 1 
127 IFiquro 9.2; Unit Activity Budget, '-Hectarr Planting, India Cashew Nut Project 
126 I 
129 I Project Year 
00 ITEN Unit 1 2 3 4 5 6 7 
 e 9 10 11 - 20 
131 I -----------------------------------------------------------------------------------.-.---................... ...
 
132 I 
133 Inflow 
134 I Gross Value of Production As 0 0 0 255 765 2,040 3,060 3,570 4,040 4,590 4,90
135 1 Subsidy RA 300 300 300 0 0 0 0 0 0 0 0
136 I Total Rs 300 300 300 255 765 2,040 3,060 3,570 4,060 4,590 4,590 
137 I 
136 IOutflow 
139 I Investment RI 1,140 60 986 0 0 0 0 0 0 0 0 
140 1 Operating Expenditures Ri 0 0 0 690 967 1,019 1,067 1,099 1,131 1,163 1,163 
141 1 
142 IIncremental Het Benefit 
143 I Before Financing Rs (140) 15001 (686) J635) J222) 1,021 1,993 2,471 2,949 3,427 3,427 
144 I 
115 [Financing (Assuming Interest Rate - 0.12 ) 
146 1 
147 1 Loan Receipts RA 620 396 562 555 124 0 0 0 0 0 0
146 1 Dept Outstanding R 620 1,090 1,713 2,552 2,043 3,340 2,815 2,226 1,566 127 0 
1491 Dept Service Re 0 0 0 0 0 927 927 927 927 927 0
 
ISO I Net Financing As 620 396 562 555 124 1927) (927) (9271 1927) 1927) 0 
1I 1 1 
152 IIncremntal Net Benefit
 
153 I After Financing Ri (220) (112) (124) ISO) (98) 94 1,066 1,544 2,022 2,500 3,427
 
154 I 
15S IFarz Income RA 660 336 372 240 294 516 1,538 2,040 2,556 3,066 3,995 
156 I 
157 I---.-.-.----------------------------------------- ---------------------------------------........ 
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@IF(condition, true-value, false-value) 

where condition is an expression that is either TRUE or FALSE. In the above example, the
condition is E5<=3, (where <= stands for less than or equal to). In our particular case, this
is TRUE. If the condition is TRUE, the @IF function will insert 'true-value' in the cell 
containing the @IF function. 'true-value' can either be a formula, a number, or another 
function. In this case it is a formula, namely E14+E18+E19. Similarly, if the condition is
FALSE, the @IF function will insert 'false-value' in the cell containing the @IF function. 
Again, 'false-value' can either be a formula, a number, or another function. In our case 
above it is a number, namely zero. 

Since E5<=3 is indeed TRUE, Cell E20 should display the value ofE14+E18+E19. Format this cell. Then copy Cell E20 to the rest of Row 
E. 

Move the cursor to Cell H20 and Inspect the formula there.
Why does cell H20 display zero? 

(6) TOTAL EXPENDITURE in Row 21 is the opposite of INVESTMENT COST.
It is equal to LAND RENT plus LABOR COST plus MATERIAL COST for years 4-20
and zero otherwise. Thus the appropriate formula for Cell E21 is: 

@IF(E 1>=4, 0, E14+E18+E19) 

Enter this formula cell E21. Then format this Cell and copy it to therest of the row. This completes our Figure 9.1. This ;s a good time to save 
the worksheet before proceeding further. Save it under the name 
PROJ1. 

(7) We now begin with Figure 9.2. Row 34, namely GROSS VALUE OF
PRODUCTION should be the same as the corresponding entry in Figure 9.1. (Row 11).
Thus define Cell E34 to be +Ell. Then /Format the cell and /Copy it to the 
rest of the row. 

The amount of the SUBSIDY in Row 35 is given. However, the TOTAL in
Row 36 is the GROSS VALUE OF PRODUCTION plus the SUBSIDY.
Enter the necessary formula in Cell E36, /Format cell E36, and 
/Copy cell E36 to the rest of Row 36. 

(8) Both INVESTMIENT and OPERATING EXPENDITURES in Rows 39 and 40
respectively are the same as the corresponding items in Figure 9.1 (Rows 20 and Rows
21). Thus we can simply enter the formulas +E20 and +E21 in Cells E39
and E40, reppectively. Then format these two cells and /Copy them 
to the rest of Rows 39 and 40. 

(9) In Row 43, INCREMENTAL NET BENEFIT is TOTAL INFLOW (Row 36)
minus INVESTMENT (Row 39) minus OPERATING EXPENDITURES (Row 40).Insert the appropriate formula In Cell E43. Then /Format the cell
and /Copy it to the rest of the row. 
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(10) The FINANCING section begins at Row 45. Notice that cell E45 contains 
the number 0.12, the ASSUMED INTEREST RATE. 

(11) The amount of money which can be borrowed on a project depends onnegotiations between the borrower and lender. We will assume the agreement is that 75 
percent of the labor plus all of the material cost can be borrowed. In Row 47, LOANRECEIPTS is assumed to be 75 percent of LABOR COST (Row 18 in Figure 1), plusMATERIAL COST (Row 19 in Figure i), minus TOTAL INFLOW in Row 36. Thus the
formula for Cell E47 appears to be (don't enteryet): 

0.75*E18+E19-E36 

However, if the above is negative, LOAN RECEIPTS should be zero (it does notmake sense to have a negative LOAN RECEIPT). Yes, this is another place where an @IF
function is appropriate. So the appropriateformula for Cell E47 should be: 

@IF(O. 75*E18+E1 9-E36>O, 0. 75*E18+E19.E36, 0) 
Which in plain English means that if 0.75*E!8+E19-E36 is positive (i.e. >0), thenthe value of Cell E47 should be that positive value, i.e. 0.75*E18+E19-E36, otherwise,

insert a zero in Cell E47. 

Enter in the formula now. Then /Format the cell and /Copy Itto the rest of the row. Inspect the formulas in other c'lls in this row and 
make sure you understand them. 

(12) Row 48 contains the calculations for DEBT OUTSTANDING. DEBT
OUTSTANDING for a certain year is the DEBT OUTSTANDING for the previous year
times I plus the INTEREST RATE, plus LOAN receipt of the current year, less DEPT
SERVICE of the same year. For the first year however, there is no DEBT
OUTSTANDING for last year, in this case DE1T OUTSTANDING for year I is simplyLOAN RECEIPTS less FINANCING. Thus the appropriate formula for Cell
E48 is simply: 

+E47-E49 

Whereas the appropriate formula for Cell F48 is: 

+E48 (1+$E$45)+E47-E49 

Enter In these formulas now, then /Format them and /Copy
Cell F48 to the rest of Row 48. 

(13) Row 49 is the DEBT SERVICE or loan repayment. The time when loanrepayments must begin is also dependent on the terms of the particular loan being analyzed.We assume that for this particular project, we start repayment at year 6 and then repay theloan in 5 equal annual payments. Thus simply Insert zeros for the first five 
years In Row 49. 
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The appropriate formula for Cell J49 should be: 

@PMT(J48,$E$45,5) 

The @PMT function in LOTUS calculates loan payment based on principal, (in this case
the OUTSTANDING DEBT in Cell J48), at certain INTEREST rate (in Cell E45) for a 
number of periods (in this case 5). 

The appropriate formula for Cell K49 should be: 

@PMT(K48,$E$45,4) 

Similarly the appropriate formulas for Cells L49, M49 and N49 
should be respectively: 

@PMT(L48,$E$45,3) 

@PMT(M48,$E$45,2) 

@PMT(N48,$E$45, 1) 

The best way to do this is to type the formula in cell J49, then
/Copy this cell to K49.N49. Then use the F2 key to edit the number
of periods in K49, L49, M49 and N49 from 5 to respectively 4, 3, 2,
and 1. 

Now insert a zero in Cell 049. To complete the work on this row, Invoke the /Format command to format this row appropriately. 

NOTE: Actually in this case, we could have inserted the formula: 

@PMT($L$48,$E$45,5) 

in all of Cells J49, K49, L49, M49, and N49. Or alternatively we could 
just insert @PMT($L$48,$E$45,5) in Cell J49 and insert the formula
+$J$49 in Cells K49, L49, M49 and N49 since all payments ire equal
because no additional money was borrowed after the loan re-payment
(DEBT SERVICE) began. We prefer the way we do it in order to handle 
the possibility of analyzing cases where it is necessary to borrow additional 
money after loan repayments have begun. We have assumed the LOAN 
RECEIPTS *to be 75 percent of LABOR COSTS, PLUS MATERIAL 
COST, MINUS INFLOW INCLUDING SUBSIDY. When we perform
sensitively analysis by changing PRICES, YIELDS, WAGE and so on,
there is no guarantee that we will not have additional loan receipts after we 
begin our paying back the loan. 

(14) Row 53, INCREMENTAL NET BENEFIT AFTERFINANCING Is just as it says: it should be Row 43, namely
INCREMENTAL NET BENEFIT BEFORE FINANCING, plus Row 50,
namely NET FINANCING. Now Figure 9.2 is completed. 
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........................
4-....... .......................................-...............
 

I R S T U V W X Y z AA
 
I --------------------------------------------------------------------------------------

1 2 Figure 9.3: Financial Analysis of India Cashew Nut Project (Rs) 
13 1 mm-- .............---------- ....................
- .. 

4 1 INCPM1ENTAL BENEFIT INCREMENTAL COST INCREMEN
5 s16 1 Gross TAL NET
BENEFIT 

1 7 Value of Loan Invest- Operat. Debt (Cash
1 8 (Year Product'n Subsidy Recepts Total ment Expend. Service Total Flow)
 
19 1.......................................................................................
 
110 I 1 0 300 620 920 1,140 0 0 1,140 (220)

11 1 2 0 30U 396 696 806 0 0 800 (112)

112 3 0 300 562 862 986 0 0 986 (124)

113 1 4 255 0 555 
 810 0 890 0 890 (80)

114 1 5 765 0 124 889 0 
 987 0 987 (98)

15 1 6 2,040 0 0 2,040 0 1,019 927 1,946 94 

(16 1 7 3,060 0 0 3,C60 0 1,067 927 1,994 1,066
17 1 8 3,570 0 0 3,570 0 1,099 927 2,026 1,544

(18 1 9 4,080 0 0 4,080 0 1,131 927 2,058 2,022
(19 I 10 4,50,u 0 0 4,590 0 1,163 927 2,090 2,500
120 1 11 4,590 0 0 4,590 0 1,163 0 1,163 3,427 
121 I 12 4,590 0 0 4,590 0 1,163 0 1,163 3,427 
122 1 13 4,590 0 0 4,590 0 1,163 0 1,163 3,427
123 I 14 4,590 0 3 4,590 0 1,163 0 1,163 3,427
124 1 15 4,590 0 0 4,590 0 1,163 0 1,163 3,427
125 1 16 4,590 0 3 4,590 0 1,163 0 1,163 3,427 
(26 1 17 4,590 0 0 4,590 0 1,163 0 1,163 3,427
(27 1 18 4,590 0 0 4,590 0 1,163 0 1,163 3,427 
(28 1 19 4,590 0 0 4,590 0 1,163 0 1,163 3,427
129 1 20 4,590 0 0 4,590 0 1,163 0 1,163 3,427 
130 ....................................................................................... 
(31 1Discount Rate 0.12 
132 (Net Present Value 8442.247 
133 (Benefit-Cost Ratio 1.868031 
134 (Internal Rate of Return 0.552707 
(35 1 ...................................................................................... 
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(15) We will now begin tackling Figure 9.3. First Figure 9.3 is different from
 
Figures 9.1 and 9.2 in the sense that it is turned "sideways". In other words whereas the
 
YEARS appear as rows in Figures 9.1 and 9.2, they appear as columns in Figure 9.3.
 
This creates a problem for using the /Copy command. All the formulas that are already

given must be manually typed in one by one without the help of the /Copy command.
 
Fortunately most of this has already been done for you.
 

Explore the formulas already typed into Figure 9.3 in the worksheet and make sure
 
you understand them before you begin. Do not begin until you understand the given

formulas.
 

The body of the table of Figure 9.3 should be /Formatted with
 
the , format to display 0 decimal place.
 

Now provide the -formulas for Column U (LOAN RECEIPTS)

and Column Y (DEBT SERVICE).
 

(16) TOTAL INCREMENTAL BENEFIT in column V is GROSS VALUE OF
 
PRODUCTION plus SUBSIDY plus LOAN RECEIPTS. Thus the appropriate

formula In cell V1O should be:
 

+S10+TO+U1O 

Enter in the formula, /Format the cell, then lCopy the cell
 
down column V.
 

(17) Similarly complete the TOTAL INCREMENTAL COST
 
column (Column Z).
 

(18) INCREMENTAL NET BENEFIT is TOTAL INCREMENTAL BENEFIT
 
minus TOTAL INCREMENTAL COST.
 

Enter the formulas in column AA to subtract column Z from
 
column V.
 

(19) Cell W32 should contain the NET PRESENT VALUE OF CASHFLOW,
This can be done using the @NPV function of LOTUS. The @NPV function has the 
form: 

@NPV(discountrate, cashflow_range) 

where discountrate is a number, a cell reference or a formula representing the discount 
rate. In our case it should be a cell reference to W3 1. Cashflow-range should be a range
where the cashflow series resides. In our case it should be AA10 to AA29. Thus the 
appropriateformula is: 

@NPV(W31,AA 10.AA29) 

Enter this now. 
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(20) Cell W33, namely the Benefit-Cost Ratio, is simply the Net Present Value of 
the TOTAL INCREMENTAL NET BENEFIT stream divided by the Net Present Value of 
the TOTAL INCREMENTAL COST stream. Thus the entry in cell W33 should be 
in the form:
 

@NPV(??,??..??)/@NPV(??,??..??)
 

Of course you have to substitute the ??'s with the appropriate Cell 
references. 

(21) Now we come to the internal rate of return. The internal rate of return 

function in LOTUS is in the form: 

@IRR(guess, range) 

where 'guess' is your guess of what the INTERNAL RATE of return should be and'range' is the range of cashflow. In our case substitute 'guess' with 0.5 and the range with 
AA10.AA29, our CASHFLOW column. Thus the appropriate formula for cell 
W31 Is: 

@IRR(O.5,AA 10.29) 

Why do we have to guess the IRR, and how do we guess? LOTUS computes die
IRR with a systematic trial and error method. It starts from an initial IRR, then computes
the Net Present Value of the Cashflow to see if it is zero. If not, then LOTUS would adjust
the IRR and try again, and so on. Usually LOTUS can come up with the right IRR in less 
than 20 trials. But if not, it will give up and display ERR. Thus it is important that the'guess' you supply should be close enough to the true IRR. Usually a value of 1 works 
well. But .1 won't work in our case (try it!) There is really no big problem, if it doesn't
work we would just guess again, and again, until it works. In this case 0.5 works. 

We now have completed Figure 9.3. 

(22) Figure 9.4 is not provided in the given worksheet. But here is our strategy to 
come up with it; since Figure 9.3 and Figure 9.4 are actually very similar. The only
difference is that Figure 9.4 does not have the SUBSIDY, LOAN RECEIPTS and the
DEBT SERVICE columns. Now the absence of these three columns also means that we 
would have to adjust the formulas in TOTAL INCREMENTAL BENEFIT and TOTAL 
INCREMENTAL COST since we cannot refer to columns that are not there. We will fixst 
copy Figure 9.3 and then perform surgery on the copy to arrive at Figure 9.4. 

So invoke the /Copy command and specify the FROM range 
as R1.AA35. The TO range should be AC1. 

(23) Now change the Title in Cell AC2 appropriately. 

(24) Now we have to get rid of three columns, namely LOAN RECEIPTS, DEBT 
SERVICE and SUBSIDY. Before you go any further. save you worksheet so
that if you make a serious mistake, you can try again painlessly. 
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AC AD AE AF AG AH AI
 
I -------------------------------------------------------------------

1 2 IFigure 9.4: Economic Analysis of India Cashew Nut Project (Rs)
 

1 4 INCR. BENEFIT INCREMENTAL COST INCREMEN
15 TAL NET 
6 Gross BENEFIT 
7 Value of Invest- Operat. (Cash

1 8 (Year Product'n Total ment Expend. Total Flow) 
191------------------------------------------------------------
110 1 1 0 0 1,140 0 1,140 (1,140) 
illi 2 0 0 808 0 808 (808) 
112 1 3 0 0 986 0 986 (986) 
113 1 4 255 255 0 89C 890 (635) 
114 1 5 765 765 0 987 987 (222) 
15 1 6 2,040 2,040 0 1,019 1,019 1,021 

116 1 7 3,060 3,060 0 1,067 1,067 1,993 
117 1 8 3,570 3,570 0 1,099 1,099 2,471 
118 1 9 4,080 4,080 0 1,131 1,131 2,949 
119 I 10 4,590 4,590 0 1,163 1,163 3,427 
120 i 11 4,590 4,590 0 1,163 1,163 3,427 
(21 1 12 4,590 4,590 0 1,163 1,163 3,427 
122 1 13 4,590 4,590 0 1,163 1,163 3,427
123 1 14 4,590 4,590 0 1,163 1,163 3,427 
(24 1 15 4,590 4,590 0 1,163 1,163 3,427 
125 1 16 4,590 4,590 0 1,163 1,163 3,427 
126 1 17 4,590 4,590 0 1,163 1,163 3,427 
127 1 18 4,590 4,590 0 1,163 1,163 3,427 
128 1 19 4,590 4,590 0 1,163 1,163 3,427 
129 1 20 4,590 4,590 0 1,163 1,163 3,427 
130 1--------------------------------------------------------
131 IDiscount Rate 0.12 
132 Net Present Worth 7924.780 
133 (Benefit-Cost Ratio 2.012065 
134 (Internal Rate of Return 0.303224 
135 -- 
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To delete a column, first position the cursor at any cell in the column 

you want to delete. Then invoke: 

/Worksheet Delete Column 

and press enter. Do it for those three columns now. 

(25) If you do everything right, you should see a whole bunch of ERR in your
worksheet. This means that some formulas in your worksheet have errors in them.
Move to cell AH1O and examine the formula. It should contain something
like this: 

AF10+AG1O+ERR 

In Figure 9.3, this formula used to be INVESTMENT plus OPERATING 
EXPENDITURE, plus DEBT SERVICE. But now the DEBT SERVICE column has been
deleted. You cannot refer to something that is not there anymore. Thus LOTUS just gave
up and substituted ERR for the Cell that you have deleted. Use the F2 key to
eliminate the +ERR part of the formula In AH1O. Then copy the 
formula down the column. 

(26) Now fix Column AE similarly. This time you have to eliminate two 
ERR's. 

(27) Notice that after you fixed the formulas in columns AE and AH, the ERR's in
column AI disappeared. Move the cursor to AI10 and see what's there. It contains+AE10-AH10. Both of these cells contained ERR before. If a cell references another cell
that displays ERR, it becomes ERR itself. But now neither cell AE1O nor AH10 contain
ERR. Thus +AE10-AH10 is a valid formula. Column AI does not need to be fixed. 

(28) Cell AG31 contains the discount rate. Insert +W31 (the discount ratefrom Figure 9.3) in Cell AG31 so that changing W31 will change AG3J
automatically. We do not want the two discount rates to differ. 

(29) Inspect cells AG32, AG33 and AG33 to make sure they
contain the correct formulas. Adjust the formulas if they are not 
correct. 

(30) Put the final touches on Figure 9.4. In particularadjust the
column width of Column AC. Make sure your version matches the version 
in the accompanying printouts. 

(31) The worksheet is now completed. Save thisunder the name PROJ1. 
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Lesson 10 

EVALUATION OF AGRICULTURAL PROJECTS 

USING LOTUS 1-2-3 

Part II 

Prepared by Elton Li, Dean Schreiner, and Art Stoecker 

OBJECTIVE 

This is a continuation of lesson 9. The purpose is to demonstrate computations and 
tabulations often required in the evaluation of agricultural projects. 

Specific computations will illustrate 

1. 	The spreadsheet functions for computing the Internal Rate of Return and 
Present Value. 

2. 	 Estimation of a Crossover Discount Rate (the rate of discount at which the net 
present cost of two projects is equal). 

We will develop the three LOTUS worksheets which are shown in Figures 10.1,
10.2, and 10.3. They should respectively be stored in the files FIG10-1, FIG10-2 and 
FIG 10-3. Like Lesson 9, most of the tedious typing for these templates is already done for 
you. They are respectively stored in the templates FIG10-1, FIG10-2 and FIG10-3. So 
start with these templates. You should periodically save your work to avoid disaster. 

Referencs: Schreiner, D.F. "Agricultural project Investment Analysis." Chapter 10 in 
AgriculturalPolicy Toolsfor Economic Development. 

O'Leary, T.J. The Student Edition of Lotus 1-2-3. Addison-Wesley
Publishing Co., New York. 

Gittenger, J.P. Economic Analysis of AgriculturalProjects. John Hopkins
University Press, .)982. 

Ewing, D.P. and D.F. Noble. Using 1-2-3, Special Edition. Que Corp.,Carmel, Ind., 1987. 

A. PROCEDURE FOR WORKSHEET FIG10.1 

(1) Start up LOTUS In the usual manner. Then IFile Retrieve
the worksheet FIG10-1 from the instructor's disk. iFile Save this 
worksheet under the name FIG10-1 on your disk before you begin. 

(2) Inspect the contents of the worksheet and compare it with Figure 10.1. 
This is a worksheet for analyzing the choice between manual and mechanical land clearing
in Tunisia. We are to compute the Net Present Cost of the two alternatives, 

10.1
 



--------------------------------------------------------- 

-- ---- -- ---- -- --- ---- ------ ----- -- -- -----

A B C D E F C H 

1 1 IFigure 10.1. Choice Between Manual and Mechanical Land Clea:ing in Tunisia (US$)
 
2 1 Net Present Costs and Cross Over Discount Rate
 
3 1.. 
 .......

4 (A) (B) Differ
5 Manual Clearing Alternative Mechanical Clearing Alternative ence
 

- = . .......
 

6 
 Between
 
7 Projecc Other Total Equipment Operation i Total Cost
 
8 1 Year Wages Costs Costs Cost Maiztenance Cost Streams
 
9 .....................................................................................
 

....................................................................
.....
 

110 
111 1 
12 

1 
2 
3 

44,050 
44,050 
44,050 

3,800 
3,800 
3,800 

47,850 
47,850 
47,850 

90,700 
0 
0 

21,586 
25,134 
25,124 

112,286 
25,134 
25,134 

(64,436) 
22.716 
22,716 

113 1 
114 

4 
5 

44,050 
44,050 

3,800 
3,800 

47,850 
47,850 

0 
0 

26,227 
26,227 

26,227 
26,227 

21,623 
21,623 

115 1 
116 I Total 220,250 19,000 2 9,250 90,700 124,308 215,001 24,242 
1 7 ...........

118 I (A) (B)

1.9 INet Present Cost at
 
20 I 10 Percent IC1,389 175,932 
121 i 15 Percent 160,401 161,206 
122 1 
'23 1 Crossover Discount Rate 
124 1 IRR of difference between cost stream: 14.281 
125 112661.-.------------ -------- ------- --------------


127 1
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namely, Manual Land Clearing (Alternative A) and Mechanical Land Clearing (Alternative
B). We would then comput- the crossover discount rate. 

The project has a life of 5 years. For either afternative, TOTAL COSTS are equal to
WAGES plus OTHER COSTS. The TOTAL COSTS for Alternative A and Alternative B 
are in Columns D and G respectively. Begin w'.'jih column D. First type the formula 
in Cell DIO 

+BIO+CIO
 

/Range Format the coil with the, format with 0 decimal place. Then 
/Copy D10 to cell D11.D14. 

(3) TOTAL COST for alternative B is the sum of EQUIPMENT COST and
OPERATION & MAINTENACE (O&M). First type the formula in Cell G10,
then copy the appropriate formula down the column to cells 
GI 1.G14. 

(4) Column H, from cells HIO to H14, should contain the DIFFERENCE
BETWEEN COST STREAMS. This is simply TOTAL COST for Alternative A minus
TOTAL COST for Alternative B. First type the appropriate formula in Cell
H1O. Then copy the formula down the column. 

(5) Row 16 is a TOTAL row. Totaling should be done with the @SUM function 

in LOTUS. Cell 816, for example, should be defined as: 

@SUM(BO.B14) 

Do it now. Then format this cell appropriately and copy the formula 
to the rest of the TOTAL's, cells C16.H16. 

(6) Move the cursor to Cell A20 and see what's there. It contains
the number 10. Similarly Cell A21 contains the number 15. We have provided space to 
compute and display NET PRESENT COST for 2 discount rates. Also please note that the
discount rates here are displayed in terms of a percentage, not a fraction. This must be 
taken into account when we perform the calculations. 

Coil D20 will contain the NET PRESENT COST of Alternative A at 
the first discount rate. Insert the formula: 

@NPV($A20/1 00, D$10.D$14) 

Then format the cell with the /Range Format 0 command to be a , format 
with 0 decimal place. 

Notice that a dollar sign is inserted in front of the A in $A20 to fix the column
reference whereas we are leaving the row reference 20 in $A20 relative. This is because 
we are going to /Copy this formula to Cell D21, G20, and G21. Make sure you
understand what would happen if instead we had specified just A20, or A$20, or $A$20. 
The discount rate is divided by a hundred to convert it to a fraction. 
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Also notice the $ signs in the range D$10.D$14. What would happen if we /Copy 

this formula to Cell D21 if we had not inserted the dollar signs? 

(7) Now /Copy Cell D20 to Cell D21. 

(8) /Copy the range D20.D21 to the range G20.G21. Inspect the 
formulas in Cell D21, G20 and G21 and convince yourself that they are 
correct. 

(9) Cell G24 should contain the internal rate of return of the DI=FERENCE
BETWEEN COST STREAMS. The internal rate of return on the difference between the 
cost streams will tell us the interest rate where both methods are equally cost effective. The
@IRR function of Lotus can be used here. Recalling that the @IRR function has the form: 

@IRR(guess,range of cashflow) 

Insert the appropriate@IRR function in this cell. Use 0.1 as the
"guess". /Range Format the cell to be percent format with 2 decimal 
places. 

(10) This worksheet is now completed. /File Save it under the name 
FIG10-1. 

B. PROCEDURE FOR FIG 10.2 
(1) /File Retrieve the template FIG10-2 from the instructor's disk 

and compare it with Figure .10.2. This template is actually very similar to the one
that you have just completed, except that the entries in Row 15 represent the figures for 
years 6-20. This is very common when presenting cashflow tables where the figures for
the later years are all the same. This presents a problem when using the @NPV function
(or other financial calculations) in LOTJS since one cannot simply specify, say, D10.D15 
as the series of net cashflow. One purpose of this exercise is to present one technique to 
overcome this difficulty with LOTUS. 

Before we begin, /File Save the worksheet under the name FIG10
2. 

(2) All numbers in this table are to be formav.ed with the "comma" format with 
zero decimal place except for the cells containing NET PRESENT WORTH's. 

(3) Insert the appropriate formula for the INCREMENTAL NET 

BENEFIT In Cell D10. 

+C1O-B10 

Then /Copy this cell down the column. 
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--. .--....... . .... . ...... ............. ......................................-.....
 

A B C 0 E F G H
 

i1 IFigure 10.2. Choice Between Alternative Irrigation Scheme (Rp 1000)
 

1 I (A) (B)

4 I Small Scale Alternative Large Scale Alternative
 
5 1 
 Differ

1 6 I Incremental Incremental ence
 
1 7 JProject Gross Gross 
 Net Gross Gross Net Betwee
 
1 8 I Year Benefit Cost Benefit Benefit
Cost Benefit 	 Cashflow
 
1 9 1 . . . . . . . . . . . . . . . .. . . .--------- -------------- -----------------------------------------
110 1 1 500 0 (500) 1,500 0 (1,500) (1,000)
ill I 2 5 140 135 1,000 0 (1,000) (1,135) 
112 1 3 5 140 135 100 350 250 115
 
113 1 4 5 140 135 100 450 350 215
 
14 1 5 5 140 135 100 550 450 315
 
115 	I 6-20 5 140 135 100 660 560 425 
16 1 
(17 1 Total 595 2,660 2,065 4,300 11,250 6,950 4,885
118 1 .------- - --- -- ----- ---- -- --- -- -- - - ---- ---- - ----- --- -- -- -- ------- .-- -- -- ---- ---- -----

119 1 (A) (B)
 
(20 (Net Present Worth at
 
121 I 12 Percent 441.410603 683.452638
 
122 I 15 Percent 292.835835 155.749501
 
123 1
 
124 :Net Present Worth of Difference Between Cashflow 
125 I 12 Percent 242.042035 
126 1 15 Percent -137.08633 
127 1 
128 1..................................----. . . . . . . . . 
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(4) ICopy DIO.DI, to G10.G15. 

(5) Cell H1O should be defined as: 

+GIO-D1O 

Enter the formula and copy the formula down the column. 

(6) Cell B17 contains the TOTAL of B10.B15. If you simply specify
@sum(B1O.B15) you would get the wrong answer. This is because B15 actually
represents entries for 15 years. To compensate for this, enter Instead: 

@SUM(B10.B14, 15*B 15) 

then copy this formula to the rest of the TOTAL row. Note that you are able 
to use a function (15*B15), as an entry in the Lotus function. 

(7) Now we are ready to tackle cell D21. This cell contains the Net Present Worth 
of Alternative A at the first discount rate. Normally the @NPV function in LOTUS would 
do the job, but not here. The reason why the @NPV function alone won't work here is 
precisely the same reason why @SUM(B 10.B 15) cannot be used to total the cashflow in 
step (6) above: Row 15 represents entries for 15 years. To overcome this we need a trick. 

LOTUS has a function called @PV which calculates the present value of an annuity 
invested at a certain interest rate for a number of periods. In other words, this function 
works very much the same as the @NPV function except that the net cash flow for all 
periods are assumed to be the same. It answers the question similar to "If somebody 
agrees to pay me 100 dollars each year for the next 10 years, what is this arrangement
worth to me today?" Since the net cash flows are the same, one needs not (and indeed 
must not) specify a range of cashflow. Instead one cnly needs to (or must) specify the 
payment amount for all periods. The @PV function has the form: 

@PV(prat,int,term) 

where pmt is the amount of payment (or cashflow) for each period, in: is the interest rate or 
the discount rate, and term is the number of periods. If you think about it, we have very
much the same situation here. We need to answer the question: the project is going to 
return an equal amount of pmt Rp per year for the next term number of years, what is its 
worth today if we assumed a discount rate of int? To be specific, here our pmt is Cell D15, 
irm is Cell A21, and term is the number 15. 

Thus the formula: 

@PV(D15,A21/100,15) 

might work. However, the question was posed just a little bit erroneously. Since the 
project is not going to return D15 for the next 15 years, but rather it returns the amount in 
Cell D15 years frm now for the next 15 years before any of this income is received. We 
must wait for 5 years. To adjust for this we need to discount the above amount for an 
additional 5 more years, that is: 
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@PV(D 15,A2 1/100,15)/( l+A21/100)A5 

Of course, for the first five years, the project is returning the cashflow as specified
in the range of cels D10 to D14. The present worth of which can simply be calculated by
the @NPV function. Thus the total NET PRESENT WORTH is just the sum of the two 
present worth's (don't enter this yet): 

@NPV(A2 l/100,D 10.D 14)+@PV(D 15,A2 1/100,15)/(1 +A2 1/100)A5 

But for consideration of /Copy'ing this to Cells D22, G21 and G22 later on, dollar signs 
must be added: 

@NPV($A21/100, D$10.D$14)+@PV(D$15,$A21/100,15)1(1+$A21/100)A5 

This Is the appropriate formula for Cell D21. Insert the 
formula In there nowl 

(8) Now /Copy Cell D21 to Cell D22. 

(9) Now /Copy the Range D21.D22 to G21.G22. 

(10) The formula In Cell D25 is similar to the one In Cell D2I 
(Step 6), except that the cashflow series is In HIO to H15, the
discount rate is in Cell A25. Put in this formula now. 

(11) Copy the formula in Cell D25 to Cell D26. 

(12) Save this worksheet under the name FIG10-2. 

(13) By experimentation, find the crossover discount rate of these 
two alternatives. The crossover discount rate is the rate of discount at which the 
discounted cost of the two alternatives is equal. 

C. PROCEDURE FOR FIG 10.3 
(1) Load up the worksheet FIG10-3 from the Instructor's disk 

and compare it with Figure 14.3. The worksheet for determining the optimum
size and timing of community water project. Three alternatives are considered. Like the
former worksheet, some of the years are grouped. But the entries grouped are NOT per
period figures: they are totals for the five years. Note that the discont rate is coded as a 
fraction in cell D3. 

The completed worksheet should be saved with the name 
FIG 10-3. Do it once now. 
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-- ----

A _ C D Z r 8 I1 . K 
I IFiqure 

12 1 
10.3. DeterainL:n Optimm 3ze and Timinq of Cownity Water Projeet 

1 3 lAsumed Discounted Rate: 0.05 

6 1 Alternative I Alternative It Alternative III 
171 064 

I & Project Cost 
1 9 1 Year I5-Yr Per) 

Invest-

vent 
Cost 

Total 
cost 

Disc d 

Total 
Cost 

Invest-

ment 
cot 

Total 
col. 

Discld 

Total 
Cost 

Invest-

nent 
Cost 

Total 
Cost 

ODic-d 

Total 
Cost 

il I 0 
112 1-5 
f13 1 6-10 
114 1 11-15 
iS1 16-20 
116 1 21 
1171 -------

0 
223790 
272600 
343515 
447660 

0 
-----

565139 
J23533 
423206 
573911 

0 
-722919 

----------------------

565139 
547323 
691606 
917426 
447860 

-72291) 
-----------------------

565139 
473924 
472071 
487690 
186536 

-259486 
-------

78S216 

0 
423206 
S73911 

1 
-642036 

75216 
223790 
695806 
917426 
44760 
-642036 

715216 
193779 
472071 
467690 
186536 

-230454 

1575420 

0 
0 
0 
0 
0 

1575420 
223790 
272600 
343515 
447860 

0 

1575420 
193779 
'.14946 
112607 
16536 

0 
i18 ITotal 1267765 
 1162870 2450635 1925876 1140297 2428062 1094139 .1575420 2663185 2323290 
119 I 

(2) Total cost in cell 011 should be defined as the O&M (Operating
and Maintenance) COST plus INVESTMENT COST, the formula should 
be: 

$Bl1+Cll 

Enter this now. Note that the $ sign in front of the B is there so that we can /Copy the 
formula to Column G and Column J later (why don't we need a $ sign in front of the C?) 

(3) /Copy the formula In Cell Dll to D12.DlIt . 

(4) Column E is the DISCOUNTED TOTAL COST column. We have a similar
situation as we did in FIG 10-2 in that some of the years are grouped (but year 0 and year
21 are not). The entry in Ell is the entry for year 0. This need not be
discounted. So simply Insert the reference: 

+Cll 

(5) Cell E12 contains the entry for the DISCOUNTED TOTAL COST for year 1 to year 5. We need to discount the figure in Cell D12. How do we do that without expanding 
the table? 

Now the entry in cell D12 is a total for 5 years. Without further information we can 
assume that the cost is an equal amount for each year. So we divide that figure by five to
arrive at an annual cost and then ask the question: what is the present worth of a cost that is
incurred (equal amount) every year for five years with a certain discount rate? This is really
the same as the present value of an annuity invested at a certain interest rate for a number of
periods. Thus the question clearly can be answered by the @PV function. Thus the 
appropriateentry for Cell E12 is: 

@PV(D12/5,$D$3,5) 

Enter it now. 

(6) Similarly, the @PV function can be used in cell E13. But this time the cost will 
not be incurred until 5 years from now. So the value returned by the @PV function should 
be discounted for 5 additional ynars: 
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@PV(D 13/5,$D$3,5)/(1+$D$3)A5 

Enter the formula In cell E13 now. 

(7) Likewise enter the formulas for Cell E14 and E15 as: 

@PV(D14/5,$D$3,5)/(1+$D$3) AI0 

and 

@PV(D15/5,$D$3,5)/(1+$D$3)A 15 

(8) Cell E16 represents the figure for only one year: the 21st. Thus we needto discount the figure in D16 by 21 years: 

+016/(1+$D$3)A21 

Enter this In Cell E16 now. 

(9) Row 16 contains the column totals. Since the figures in the years
grouped together are total figures, the @SUM function works without modification.Complete this row on your own. Note that the total of the TOTAL COSTScolunis would be the NET PRESENT WORTH at the discount rate coded in cell D3. 

(10) Format all the numbers In the table In Fixed Format with 0 
decimal place. 

(11) Save the worksheet under the name FIG10-3. 
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Lesson 11 

EVALUATION OF AGRICULTURAL PROJECTS 

USING LOTUS 1-2-3 

Part III 

Prepared by Elton Li, Dean Schreiner, and Art Stoecker 

OBJECTIVE 

This lesson demonstrates the use of LOTUS 1-2-3 for computations of various 
discounted measures of project worth. Emphasis is placed on how sensitivity analysis is 
facilitated by the use of the data table features of the electronic spreadsheet program. 

We will first develop template shown in Figure 11.1. The template is then 
expanded to incorporate possibilities of COST OVERRUN and BENEFIT SHORTFALL. 
This expansion is performed by the appropriate use of columns and rows insertion 
commands and copy commands in LOTUS. Ihis expanded template is displayed in Figure
11.2. Finally, sensitivity analysis is implemented using the DATA TABLE facilities of 
LOTUS. 

References: 	 Schreiner, D.F. "Agricultural Project Investment Analysis," Chapter W" 
and "Policy Applications in Natural Resource Projects," Chapter 11, 
AgriculturalPolicy Analysis Toolsfor EconomicDevelopment. 

O'Leary, T.J. "Data Table Commands." The Student Edition of Lotus 
1-2-3, Addison-Wesley, New York. 

Gittenger, J.P. EconomicAnalysis of AgriculturalProjects. John Hopkins 
University Press, 1982. 

Ewing, D.P. and D.F. Noble. Using 1-2-3, Special Edition. Que Corp.,
Carme.1, Ind., 1987. 

PROCEDURE FOR COMPLETION OF 

WORKSHEET IN FIGURE 11.1 

(1) Retrieve the template named INDOBLK and compare it with 
Figure 11.1. As can be seen, the worksheet analyses the Jatiluhur Irrigation Project in 
Indonesia. The project has an economic life of 30 y-.ars. INCREMENTAL COST and 
INCREMENTAL BENEFIT are assumed given and are already typed in. The discount 
factor is coded in Cell E5 as a fraction. The worksheet requires the computation of various 
measures of project worth, namely the INET PRESENT WORTH, INTERNAL RATE OF 
RETURN, BENEFIT-COST RATIO and NET BENEFIT INVESTMENT RATIO. 

(2) Move the cursor"to -el D14, fill In the appropriate formula 
for INCREMENTAL NET BENEFIT. Then /Copy this cell down 
Column D. 
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Figure 11.1. Comp1eted INDOBLK Template 
.+-

A B C D E F G H
 
I ------------------------------------------------------------------------
1 Jat i 1 uhu r I r r iga t io n P ro j e c t
 

121 Indonesia
 
131
 
1 4 IASSUMPTION
 
5 Discount Factor: 0.12
 
6
7 -------- =-==---------------------------------------.............
 

8 
 DISCOUNTED
 
9 Incr- Incr- Incr

110 1 Incr- Incr- mental Incr- Incr- mental mental
 
ill I mental mental Net mental mental Net Pos Net
 
112 Year Cost Benefit Benefit Cost Benefit Benefit Benefit
 
113 1--------------
114 1 1 0.50 0.00 -0.50 0.45 0.00 -0.45 0.00
 
115 1 2 2.10 0.40 -1.70 1.67 
 0.32 -1.36 0.00
 
116 I 3 3.70 0.80 -2.90 2.63 0.57 -2.06 0.00
 
117 1 A 3.70 1.40 -2.30 2.35 0.89 -1.46 0.00
 
118 1 5 2.00 2.10 0.10 1.13 1.19 0.06 0.06 
119 1 6 0.50 2.50 2.00 0.25 1.27 1.01 1.01 
120 1 7 0.50 2.90 2.40 0.23 1.31 1.09 1.09
 
21 1 8 0.50 2.90 2.40 0.20 1.17 0.97 0.97 
122 1 9 0.50 2.90 2.40 0.18 1.05 0.87 0.87
 
123 i 10 0.50 2.90 2.40 0.16 0.93 0.77 0.77 
124 I 11 0.50 2.90 2.40 0.14 0.83 0.69 0.69 
125 1 12 0.50 2.90 2.40 0.13 0.74 0.62 0.62 
126 1 13 0.50 2.90 2.40 0.11 0.66 0.55 0.55 
127 1 14 0.50 2.90 2.40 0.10 0.59 0.49 0.49 
128 15 0.50 2.90 2.40 0.09 0.53 0.44 0.44 
129 16 0.50 2.90 2.40 0.08 0.47 0.39 0.39 
130 1 17 0.50 2.90 2.40 0.07 0.42 0.35 0.35 
131 1 18 0.50 2.90 2.40 0.07 0.38 0.31 0.31 
132 1 19 0.50 2.90 2.40 0.06 0.34 0.28 0.28 
133 1 20 0.50 2.90 2.40 0.05 0.30 0.25 0.25 
134 1 21 0.50 2.90 2.40 0.05 0.27 0.22 0.22 
135 1 22 0.50 2.90 2.40 0.04 0.24 0.20 0.20 
136 1 23 0.50 2.90 2.40 0.04 0.21 0.18 0.18 
137 1 24 0.50 2.90 2.40 0.03 0.19 0.16 0.16 
138 1 25 0.50 2.90 2.40 0.03 0.17 0.14 0.14 
39 1 26 0.50 2.90 2.40 0.03 0.15 0.13 0.13 

140 1 27 0.50 2.90 2.40 0.02 0.14 0.11 0.11 
141 1 28 0.50 2.90 2.40 0.02 0.12 0.10 0.10 
142 1 29 0.50 2.90 2.40 0.02 0.11 0.09 0.09 
143 1 30 0.50 2.90 2.40 0.02 0.10 0.08 0.08 
144 1---------------------------------------------------------------
145 ITOTAL 24.50 76.C3 52.30 10.47 15.67 5.21 10.54 
146 1 
147 Net Present Worth 5.21
 
148 lInternal Rate of Return 0.21
 
149 IBenefit-Cost Ratio 1.50
 
I50 Net Benefit Investment Ratio 1.98
 
151 1I---- ----- ------ ----- ------ ----- ------ ----- ------ ----
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(3) We now move on to the "DISCOUNTED" section (Columns E, F ana G). If we are careful, and have planned ahead, we can just define one cell (E 14) and/Copy thiscell to the rectangular area E14.G43. The secret is to put the "dollar signs" in the right
place. The appropriate formula for cell E14 Is: 

+B 14/(1+$E$5)A$A 14 

Fill In the cell and /Copy this cell to the range E14.G13. Think 
and make sure you understand why the dollar signs are where they are. 

(4) We will leave column H alone for now and tackle the TOTAL row (Row 45)first. Provide the formula for Cell 845 and /Copy it to the rest of the
TOTAL row. Since we have not filled in Column H yet, Cell H45 should contain 0
instead of 10.54 as displayed in Figure 11.1. But this will fix itself later. 

(5) We could use the @NPV formula to compute the NET PRESENT WORTH in
Cell E47. But since it has already been computed in Cell G45, simply Insert the cell
reference: 

+G45 

in Cell E47. 

(6) The INTERNAL RATE OF RETURN in Cell E48 can becomputed with the @IRR function in LOTUS. Use 0.2 as the "guoss"
value. (Refer back to lesson 9 if you have forgotten about the @IRR function). 

(7) BENEFIT-COST RATIO in Cell E49 is the quotient of the NPV of the
INCREMENTAL BENEFIT column and NPV of the INCREMENTAL COST column.
But these are already computed in Cell F45 and Cell E45, respectively. So insert in
the correct formula now. 

(8) Now we will take on the NET BENEFIT INVESTMENT RATIO (N-K ratio)in Cell E50. First of all, the NET BENEFIT INVESTMENT RATIO is defined 
mathematically as: 

TXl( 1+i)c) 

T 
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where N is the incremental net benefit in each year after the stream has turned positive andK is thg incremental net benefit in initial years when the stream is negative. In other
wbrds, it can be expressed as: 

NPV of POSITIVE NET BENEFITS ONLY 
NPV of NEGATIVE NET BENEFITS ONLY 

and since NPV of NEGATIVE NET BENEFITS ONLY can be expressed as: 

(NPV of NET BENEFITS) - (NPV of POSITIVE BENEFITS ONLY) 

The N-K ratio can be expressed as: 

NPV of POSITIVE NET BENEFITS ONLY 
(NPV of NET BENEFITS) - (NPV of POSITIVE BENEFITS ONLY) 

In order to calculate the NPV of POSITIVE BENEFITS ONLY, we need a serieswhich contains the DISCOUNTED INCREMENTAL POSITIVE NET BENEFIT. Each
element of this series is derived by inspecting the corresponding entry of theDISCOUNTED INCREMENTAL NET BENEFIT, if the entry is positive, then the elementis just that entry, otherwise the element should be zero. This is what Column H is all 
about. 

Column H can be derived by using the data in Column G and the @IF function inLOTUS. (If you have forgotten about the @IF function in LOTUS, refer to Lesson 9.)The appropriate entry in Cell H14 Is: 

@IF(G14>O,G14,0) 

which says that if G14 is greater than zero, then H14 should be equal to G14, otherwiseG14 should be equal to 0. Enter this now and copy the formula down
column H. 

Since H45 is the sum of column 6, it therefore is the NPV of POSITIVE
BENEFITS ONLY. Thus the appropriate formula in Cell E50 Is: 

+ G50/(H50- G50) 

Enter it. 

We have now completed Figure 11.1. Save It under the name IND01. 
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Figure ll.2..Worksheet for Sensitivity Analysis of an Irrigation Project 
ja t i I....r atio.n Pr o je.c.t .U.h.u.r ...lndoneeia 

AMSUH0T IOK 

Discount Factor: 0.12
 
1 CGst Overrun 0.1
 
VABenefit Shortfall 0.15
 

Most Probable Outcrmu Alternative Outcome 

D ISCOUNTED DI SCOUNTED 
:nor- Incr- Incr- 10cr- Incr- Incr-Incr:- :ncr- mental Incr-
 1ncr- ment:al mental ncr- Incr- mental 
 Incr- Incr- mental mentalment l ental F t mental moental oet PO Net mental mental Nat mental mental 
 Net P0 Net
Year Coat Benefit Benefit Cost efit fit Bnefit Cost Benefit Benefit Cost Benefit Benefit Benefit
 

1 0.50 0.0 -0.50 --------------------------------------------------0.45 0.00 -0.45 0.00 ---------- -0.49 0.002 2.10 0.40 -1.70 1.67 0.32 
 -1.36 0.00 2.31 0.34 -1.9? 1.84 0.27 -1.57 0.00
3 3.70 0.60 -2.90 2.63 0.57 -2.06 0.00 4.07 0.63 -3.39 2.90 0.41 -2.41 0.004 3.70 1.40 -2.30 2.35 0.89 -1.46 
 0.00 4.07 1.19 -2.88 2.59 0.76 -1.13 0.002.00 2.10 0.10 1.13 1.19 0.04 0.06 2.20 1.79 -0.42 -.25 1.01 -0.24 0.306 0.50 2.50 2.00 0.25 1.27 1.01 1.01 0.55 2.13 1.56 0.26 1.0i 0.60 0.807 0.50 2.90 2.40 0.23 1.31 1.09 1.09 0.55 2.47 1.92 0.25 1.12 0.17 0.00.50 2.90 2.40 0.20 1.17 0.97 0.97 0.55 2.47 1.92 0.22 1.00 0.77 0.779 0.50 2.90 2.40 0.16 1..05 0.67 0.7 0.55 2.47 1.92 0.20 0.89 0.69 0,6910 0.50 
 2.90 2.40 0.16 0.93 0.77 
 0.77 0.55 2.47 1.92 0.18 0.79 0.62 0.62
11 0.50 2.90 2.40 0.14 0.63 3. q 0.69 0.55 2.47 1.92 0.16 0.71 0.55 0.5512 
 0.50 2.90 2.40 0.13 0.74 
 0.42 0.62 0.55 2.47 1.92 0.14 0.63 0.49 0.49
13 0.50 2.90 
 2.40 0.11 0.66 3.55 0.55 0.55 2.47 1.92 0.13 0.56 0.44 0.44
14 0.50 2.90 2.40 0.10 0.59 0.49 0.49 0.55 2.47 
 1.92 0.11 0.50 0.39 0.39
is 0.50 2.90 2.40 0.09 0.53 0.44 0.44 0.55 2.47 1.92 0.10 0.45 0.35 0.35
16 0.50 2.90 2.40 0.08 0.47 0.39 0.39 0.55 2.47 1.92 0.09 0.40 0.31 0.3117 0.50 2.90 2.40 
 0.07 0.42 0.35 0.35 0.55 2.47 1.92 0.06 0.36 0.21 0.26
1 0.50 2.90 2.40 0.07 0.38 0.31 0.31 0.55 2.47 1.92 0.07 0.32 0.25 0.2519 0.50 2.90 
 2.40 0.06 0.34 0.26 0.21 
 0.55 2.47 1.92 0.06 0.29 0.22 0.22
20 0.50 2.90 2.40 O.05 0.30 0.25 0.25 0.55 2.47 1.92 0.04 0.26 0.20 0.20
21 0.50 2.90 2.40 
 0.05 0.27 0.22 0.22 0.55 
 2.47 1.92 0.05 0.23 0.16 0.18
22 C.50 2.90 2.40 
 0.04 0.24 0.20 0.20 0.55 
 2.47 1.92 0.05 0.20 0.16 0.16
23 0.50 2.90 2.40 0.04 0.21 0.16 0.18 0.55 2.47 1.92 0.04 0.16 0.14 0.14
24 0.50 2.90 
 2.40 0.03 0.19 0.16 0.16 
 0.55 2.47 1.92 0.04 0.16 0.13 0.13
25 0.50 2.90 2.40 0.03 0.17' 0.14 0.14 0.55 2.47 
 1.92 0.03 0.14 0.11 0.11
26 0.50 
 2.90 2.40 0.03 0.15 0.13 
 0.13 0.55 2.47 1.92 0.03 0.13 0.10 0.10
27 0.50 2.90 2.40 0.02 0.14 0.11 0.11 0.55 
 2.47 1.92 0.03 0.12 0.09
2.90 2.40 0.02 0.12 0.10 0.10 0.55 2.47 1.92 
0.0928 0.50 
 0.02 0.10 0.08 0.08
29 0.50 2.90 2.40 0.02 0.11 0.09 0.09 0.55 2.47 1.92 0.02 0.09 0.07 0.0?30 0.50 2.90 2.40 0.02 0.10 0.08 0.08 0.55 2.47 1.92 0.02 0.06 0.06 0.06 

---.-.---.. 
 ..... .... . . ..--------------------------------------.---... .........-
TOTAL 24.50 76.80 52.30 10.47 15.67 5.21 10.54 26.95 38.3365.26 11.51 13.32 1.81 1.35
 

Not Present Worth 
 5.21 
 1.61

Internal Rate of Return 0.21 
 0.15
Benefit-Cost Ratio 
 1.50 
 1.16Net Benefit Investment Ratio 1.96 1.26
 

11.5
 



PROCEDURE FOR COMPLETION OF 

WORKSHEET IN FIGURE 11.2 

(1) We are to develop the worksheet displayed in Figure 11.2 by performing"surgery" to the worksheet have now.we Before proceeding, inspect and compare
Figures 11.1 and 11.2. The (visual) differences are as follows: 

First, Figure 11.2 has two additional assumptions, namely % COST OVERRUN
and %BENEFIT SHORTFALL. As a consequence, the cashflow table begins at row 9 
instead of row 7. 

Second, tile cashflow table in Figure 11.2 contains two sections. The First sectionis the MOST PROBABLE OUTCOME, the second is ALTERNATIVE OUTCOME. Thetwo sections are almost identical The first section in Figure 11.2 is almost the same as 
Figure 11.1. 

Third, since we have two sections in Figure 11.2, two additional rows are needed 
in the heading area to label dhe sections. 

Let us elaborate on the difference between the two sections in more detail. We 
assume the MOST PROBABLE OUTCOME section is just the cashflow table which wecompleted before. The INCREMENTAL COST column of the ALTERNATIVE 
OUTCOME section is derived by the INCREMENTAL COST of the MOST PROBABLE
OUTCOME, times one plus % COST OVERRUN. Similarly, the INCREMENTAL COST
of the MOST PROBABLE OUTCOME is multiplied by I minus % BENEFIT
SHORTFALL to arrive at the INCREMENTAL COST of the ALTERNATIVE
OUTCOME. In other words, the ALTERNATIVE section answers the question: 2HfL if we have a x percent COST OVERRUN, and/or a y percent BENEFIT SHORTFALL, how
would that affect our various discounted measures of project worth? Or equivalendy, how
sensitive are our discounted measures of project worth to underestimating the cost, or 
overestimating the benefits? 

(2) In order to have room for the two additional assumptions, two rows must be
inserted. To do so, position the cursor anywhere in Row 6, say Cell 
A6, then invoke 

/Worksheet Insert Row 

when prompted for the rows to Insert, press the down arrow key
once to cover two rows (since we want to Insert two rows), then 
press the enter key to initiate the insertion. 

(3) Move the cursor to Cell 86 and enter in the label: 

% Cost Overrun 

(4) Move the cursor to Cell B7 and enter in the label: 

% Benefit Shortfall 
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(5) Enter 0.1 and 0.15 In Cells E6 and E7 respectively. 

(6) Since the two sections of the table are very much the same both in appearance
and contents, we can use the /Copy command to come up with the new section. Use 
the /Copy command to copy the range B9.H53 to the area 
beginning In Cell 19. 

(7) Now we will insert two additional rows in the table heading area in order to 
have room to put in the headings MOST PROBABLE OUTCOME and ALTERNATIVE 
OUTCOME. To do so, position the cursor anywhere In Row 10, then 
Invoke: 

/Worksheet Insert Rcw 

Then expand the highlighted area downwards by pressing the 
down arrow key once so that the cursor has a height of two rows. 
Then press the enter key. 

(8) Now you have room to put in the two new headings in Cells DIO 
and K10. Do so now. 

(9) Before changing the formulas, let's get the column width correctly.
Columns I and L should be set to column widths of 10. Whereas 
columns J, K, M, N and 0 should be set to widths of 8. This is consistent 
with the original cashflow table. (Copying with the /Copy command does not also copy
the column width). To sc! the column width of a column, position the cursor anywhere in 
the column and use the /Column Set-width command. 

(10) Now we are ready to adjust the formulas in the INCREMENTAL COST and
INCREMENTAL BENEFIT columns of the ALTERNATIVE OUTCOME SECTION to 
reflect the COST OVERRUN and BENEFIT SHORTFALL. 

In Cell 118, Insert the formula: 

+EI8*(1+$E$6) 

The formula says that the INCREMENTAL COST of the ALTERNATIVE SCENARIO is 

the value in cell $E$6 percent more than that of the MOST PROBABLE SCENARIO. 

Then in Cell J18, Insert the formula: 

+F18*(I.$E$7) 

These two formulas can then be /Copy'ed down the Columns I and 
J. 
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(11) If you were following our procedure closely, no other formula need be
adjusted. To check, insert O's in cell E6 and E7 and see if the two OUTCOMES yield the 
same answer. Then change the numbers back to. 1 and. 15 respectively. 

CONSTRUCTING A ONE-WAY DATA TABLE 

FOR SENSITIVITY ANALYSIS 

(1) The reason we have worked so hard to put formulas in the worksheet is so that we can ask what if questions. For example, we might ask: "What if the % COSTOVERRUN is 20%? How would that affect the variou-, discounted measures of projectworth?" To answer this question, you would simply change cell E6 to .20, LOTUS wouldthen almost instantaneously recalculate the entire worksheet given this changed assumption.You could repeat this for values of % COST OVERRUN of, say, .25, .30, and .35 and so 
on. 

LOTUS contains a much more powerful "what-if' capability than this "try and see"approach. You can give LOTUS an entire list of what-if entries at once, along with
formulas that depend on these entries, directly or indirectly. IN A SINGLE STEP,LOTUS creates a table showing how the value(s) of the formula(s) changes when the
values affect one formula. This facility is called DATA TABLE. 

(2) The DATA TABLE facilities of LOTUS seem overwhelming at first, but it comes with practice and is well worth the effort for mastering. Two kinds of DATATABLES are allowed with LOTUS, the first of which is called DATA TABLE 1,where we can see the effect of changes in ONE assumption cell, say %COST OVERRUN, at a time,assuming that the other assumption cells remained unchanged. The second kind of DATATABLE, DATA TABLE 2, allows you to see the effect of changes in TWO assumptions
cells simultaneously, where other assumption cells remained unchanged. You can have as 
many DATA TABLES in your worksheet as you want. 

(3) To demonstrate the DATA TABLE 1 facility, first type the informationcells 014 through U18 and the data in Column 0 In the table asdisplayed in Figure 11.3. Don't type in the area R19 to U27 since
this will be automatically filled In by LOTUS. 

While you are typing in R18 to U18, numbers instead offormulas will be displayed. To display formulas "as is", this rangeR18 to U18 should be formatted with the /Range Format Textcommand. Notice that these cell entries (+L51, +L52, +L53, +L54) are simply cell
references to the NET PRESENT WORTH, INTERNAL RATE OF RETURN, BENEFIT-COST RATIO, and NET BENEFIT INVESTMENT RATIO cells in our worksheet. TheData Table command will simply insert the cost overrun value in Column Q into Cell E6,
recalculate the worksheet, and copy the results from Cells L51 through L54 into our output
table. 

(4) The numbers in column Q are simply %COST OVERRUNS. Our objective isto see the effects on NPW, IRR, BC and NK as %COST OVERRUN varies from 0 to .40 
in steps of .05. 
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-------------------------------------------

Figure 11.3. Application of Data Table 1Technique for Summarizing
Effects of Alternative Cost Overruns on Project Viability 

I Q R S T U 
I +----------------------------------------------------
114 %
 
115 1 Cost
 
116 1 Overrun NPW IRR BC NK
 
117 1--------------------------------------------
118 I +L51 +L52 +L53 +L54
 
119 1 0.00 2.86 0.17 1.27 1.50
 
120 1 0.05 2.33 0.16 1.21 1.38
 
121 1 0.10 1.81 0.15 1.16 1.28
 
122 1 0.15 1.29 0.14 1.11 1.19
 
123 1 0.20 0.76 0.13 1.06 1.10
 
24 1 0.25 0.24 0.12 1.02 1.03
 

125 1 0.30 -0.28 0.12 0.98 0.97
 
126 1 0.35 -0.81 0.11 0.94 0.91
 
127 1 0.40 -1.33 0.10 0.91 0.85
 
128 1---------------------------------------------
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(5) Now move the cursor to cell 018 and invoke the IData 
Table 1 command. When prompt for the table range, press . and
expand the cursor to cover the area 018 to U27. Note that the Data Table 
Area is just Q18 to U27, the rest is simply window dressing. 

(6) When prompted for Input cell 1, specify E6. This is the cell 
where the %COST OVERRUN resides in our work,'ieet. 

(7) Then just sit back and watch, the table should be filled up as displayed in 
Figure 11.3. 

(8) EXERCISE: To test your understanding of the above process. Construct a
similar table for %BENEFIT SHORT FALL starting at location Q31. 

(9) Save this worksheet under the name IND02. 

In the next lesson, we will implement BENEFIT DELAY in this worksheet and 
cover DATA TABLE 2. 
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Lesson 12 

EVALUATION OF AGRICULTURAL PROJECTS 

USING LOTUS 1-2-3 

Part IV 

Prepared by Elton Li, Dean Schreiner and Art Stoecker 

OBJECTIVES 

This is a continuation of lesson 11. We will begin with the INDO2 worksheet 
completed in Lesson 12, and add a BENEFIT DEL AY parameter. In addition, we will 
demonstrate how sensitivity analysis can be performed using the 2-WAY DATA TABLE 
facility of LOTUS. The choose function in Lotus will be used to parametertize benefit 
delays. 

References: 	 Schreiner, D.F. "Agricultural Project Investment Analysis," Chapter 10 
and "Policy Applications in Natural Resource Projects," Chapter 11,
AgriculturalPolicy Analysis Toolsfor Economic Development. 

O'Leary, T.J. "Data Table Commands and Choose Function." The Student 
Editionof Lotus 1-2-3, Addison-We3ley, New York. 

Gittenger, J.P. Economic Analysis ofAgriculturalProjects. John Hopkins
University Press, 1982. 

Ewing, D.P. and D.F. Noble. Using 1-2-3, Special Edition. Que Corp.,
Carmel, Ind., 1987. 

PARAMETERIZING BENEFIT DELAY 

Introduction 

Delays in implementation (and hence delays in receiving project benefits) affect 
many agricultural projects. There are many reasons for delays in project implementation.
We might have underestimated the technical difficulties or time required for farmers to 
adopt or mister new practices or techniques. There may be delays in ordering and 
receiving new equipment. Delays may also be caused by government "red tape". Testing
to determine the effects of delay on the net present worth, the financial and economic rates 
of return, and the net benefit-investment ratio, etc., of a proposed agricultural investment is 
an important part of sensitivity analysis. 

Procedure 

(1) Start up LOTUS as usual. Load up the last worksheet you
completed Inr Lesson 11, namely INDO2. 
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Figure 12.1. 	 Worksheet for Sensitivity Analysis of an Irrigation Project
(from Lesson 11) 

I A B C a z F G H I J K N H 0.0 

i -* ------------ ------------------------------------------------------
I IJati I u r I r rL at ion P ro act 

121 Indones La 
3 1 
4 iASSUMPTION 

S5 Discount Factor: 0.12 
G I Cost Overrun 0 
?7 Benefit Shortfall 0 

19 

110 I mot Probale Outcome 	 Alternative Outcome 
Il 1 
112 I 01sCOUNTzD DI SOUNTED 
113 Incr- :ncr- Incr- Incr- Incr- Incr
14 Incr- Incr- ment.al Incr- ncr- moental .mntal Incr rncr- montal Incr- tncr- mental mental 
11I ment.al mental 11et mental Mental Net 've Net mental mental Not mental mntal Net *ve Net 
116 1Year Cost Benefit .eneffit Cost Bnefit Snefit Benefit Cost Benefit Bae",sfit Cost Benefit Benefit Benefit 

111---------------------------------------------------------------------------------------------------- - -
Ill I 0.50 0.00 -0.50 0.45 0oCO -0.4 0 .00 0.50 0.00 -o.50 0.45 0.00 -0.45 0.0 
119 2 2.10 0.40 -1.70 1.67 0.,2 -1.36 0.00 2.10 0.40 -1.70 1.67 0.32 -1.36 0.00 
120 3 3.70 0.30 -2.90 2.63 0.57 -2.06 0.00 3.70 0.i0 -2o 2.163 0.57 -2.06 0.00 
121 I 4 3.70 1.40 -2.30 2.35 0.19 -1.46 0.00 3.70 1.40 -2.30 2.35 0.69 --. 46 0.00 
122 1 5 2.00 2.10 0.10 1.13 1.19 0.06 2.06 2.00 2.10 0.10 1.13 1.19 0.06 0.06 
123 1 6 0.50 2.50 2.00 0.25 1.27 1.01 1.01 0.so 2.50 2.00 0.25 1.27 1.01 1.01 
124 I 7 0.50 2.90 2.40 0.23 1.31 1.09 1.09 0.53 2.90 2.40 0.23 1.31 1.09 1.09 
125 I 0.50 2.90 2.40 0.20 1.17 0.97 0.97 0.50 2.0 2.40 0.20 .17 0.97 0.97 
126 1 0.50 2.90 2.40 0.1 1.05 0.37 0.7 0.50 2.90 2.40 0.11 1.05 0.7 0.67 
127 10 0.50 2.90 2.40 0.1 0.93 0.77 7 0.50 2.90 2.40 1 0 0. 77 0.77 
12: 11 0.50 2.90 2.40 0.1.4 0.3 0.69 0.69 0.5S0 2.90 2.40 0.14 0.3 0.69 0.69 
129 12 0.50 2.90 2.40 0.13 0.74 0.62 0.12 0.50 2.90 2.40 0.13 0.74 0.$2 0.62 
130 I 13 0.50 2 2.60 0.11 0.66 0.55 5 0.50 2.90 2.40 0.11 0.6 0.55 0.55 
131 I 14 0.50 2.90 2.60 0.10 0.59 0.49 0.49 0.00 2.90 2.40 0.10 0.59 0.49 0.49 
132 I 15 0.50 2.90 2.40 0.09 0.53 0.44 0.44 0.50 2.90 2.40 0.09 0.53 0.44 0.44 
133 1 16 0.50 2.90 2.40 0.01 0.47 0.39 0.39 0.50 2.90 2.40 0.01 0.47 0.39 0.39 
134 1 17 0.50 2.90 2.40 0.07 0.42 0.35 0.35 0.50 2.90 2.40 0.07 .2 0.35 0.35 
35 1 1 0.50 2.90 2.40 7.07 0.3 0.31 0.31 0.50 2.90 2.40 0.07 0.36 0.31 0.31 
136 1 19 0.50 2.90 2.40 0.06 0.34 0.21 0.21 0.so 2.90 2.40 0.06 0.4 0.21 0.22 
137 I 20 0.50 2.90 2.40 0.05 0.30 0.25 0.25 0.50 2.90 2.40 0.05 0.30 0.25 0.25 
134 1 21 0.50 2.90 2.40 0.05 0.27 0,22 0.22 0.50 2.90 2.40 0.05 0.27 0.22 0.22 
139 1 22 0.50 2.90 2.40 0. 04 0.24 0.20 0.20 0.50 2.90 2.40 0.04 0.24 0.20 0.20 
140 1 23 0.50 2.90 2.40 0.04 0.21 0.13 0.13 0.50 2.90 2.40 0.04 0.21 0.13 0. 1 
141 1 24 0.50 2.90 2.40 0.03 0.19 0.16 0.16 0.50 2.90 2.40 0.03 0.19 0.16 0.16 
142 1 25 0.50 2.90 2.40 0.03 0.17 0.14 0.14 0.50 2.90 2.40 0.03 0.17 0.14 0.14 
143 1 26 0.50 2.90 2.40 0.03 0.15 0.13 0.13 0.50 2.90 2.40 0.03 0.15 0.13 0.13 
144 1 27 0.50 2.90 2.40 0.02 0.14 0.11 0.11 0.50 2.90 2.40 0.02 0.14 0.11 0.11 
145 21 0.50 2.90 2.40 0.02 0.12 0.10 0.10 0.50 2.90 2.40 0.02 0.12 0.10 0.10 
146 1 29 0.50 2.93 2.40 0.02 0.11 0.r 9 0.0o 0.0 2.90 2.40 0.02 0.11 0.09 0.09 
147 1 10 0.50 2.90 2.40 0.02 0.10 0 0.03 0.50 2.90 2.40 0.02 0.10 0.05 0.0 
14 1------------------------------------------------...
 
f i ITOTAL 24.50 76.80 52.30 10.47 15.67 5.21 10.54 24.50 76.60 52.30 10.47 15.67 5.21 10.5;
 
110 I
 
151 Iet Present Wor- 5.21 5.21
 
152 Internal Rate of Return 0.21 0.21 
153 iBenefit-Cost Ratio 1.50 1.50 
154 lNet Benefit Investment Ratio 1.96 1.96 
155 I 

12.2
 



(2) Change the assumptions to 0 % COST OVERRUN and 0 % 
BENEFIT SHORTFALL. In other words, the alternative outcome session is set to be 
the same as the most probable outcome session. Your worksheet should now be as 
displayed in Figure 12. 1. 

Column J is the INCREMENTAL BENEFIT of the ALTERNATIVE OUTCOME 
section. Values for the first 5 years are: 0.00, 0.40, 0.80, 1.40 and 2.10. If the return of 
the benefits were delayed for one year for the ALTERNATIVE OUTCOME, then the Ist 
year's BENEFIT of the MOST PROBABLE OUTCOME would become the 2nd year's
BENEFIT for the ALTERNATIVE OUTCOME (i.e. delayed for 1 year). Similarly,
ALTERNATIVE OUTCOME's NET BENEFIT for year 3 is simply MOST PROBABLE
OUTCOME's NET BENEFIT of year 2. In other words, if BENEFIT DELAY is 1, then 
Column J should be column C "lagged" one year. 

Now move to Cell J19 and look at the formula there. Cell J19 
should be derived from Cell C19, taken into account % BENEFIT SHORTFALL: 

C19*(1-$E$7) 

If the realization of benefits iodelayed one year (BENEFIT DELAY=l), then 
instead of referencing INCREMENTAL BENEFIT of the MOST PROBABLE OUTCOME 
of the same year, we should reference the one for last year, thus the appropriate formula for 
Cell J19 should be instead: 

C180(1-$E$7) 

Put this formula in now. Then /Copy this formula down Column J. 

What about Cell J18? Move the cursor to cell J18 and look at the formula 
there. We have not changed this formula yet, it should still be: 

C18*(1-$E$7) 

which happens to have a value of zero since C18 is zero. But we want this cell to always
be zero, since the "last year" of year 1 is year 0, which is not in the analysis. The only
way to ensure this is to actually insert a zero in this cell. Do it now. 
Your worksheet should now be identical to Figure 12.2. The worksheet shows that, 
among other things, IRR has dropped 4% to 0.17. 

(3) E ER.I: Implement a 2 year BENEFIT DELAY. The
resulting worksheet should be the same as Figure 12.3. 

(4) Parameterizing BENEFIT DELAY. Instead of having to alter the formulas of 
the worksheet for every BENEFIT DELAY value, one can instead "parameterize"
BENEFIT DELAY into the analysis. Thk is shown in Figure 12.4. 

By parameterizing BENEFI' DELAY, we mean that we wish to put BENEFIT 
DELAY into the ASSUMPTION section, as shown in Cell E8 in Figure 12.4. To look at 
the effect of a BENEFIT DELAY of 3, one only need to insert a 3 in cell E8. Or 
alternatively, if one wish to inspect the effect of a BENEFIT DELAY of 6, E8 can be 
changed to 6. The rest of the worksheet should AUTOMATICALLY adjusts to this change
of assumption. 

12.3
 



------ ----------------------- --- ------- -- - - ----- -

Figure 12.2. Analysis of the Jatiluhur Irrigation Project With a One-Year Benefit Delay 
J at 1 1 u h u r I r r i q a t i o n P r o je ct
tnclone cia
 

ASSUMPTION 
Diacount factor: 0.12
 
% Cost Overrun 0
 
1Benefit Shortfall 0
 

most Probable Out ome 
 Alternative Outcome 

DISCOUNT.D 
 DISCOUNTED
 
Incr- Incr- Incr-
 Incr- Incr- 1ncr-

Incr- Incr- mental Incr- e _ -" .tal men'31 rner- Iner- antal :ncr- Thcr- mental mental
mental mental et mntal nt Poe :Oat .41al mtal Net metal tmental Net Pos Ht

Year Cost Benefit Benefit Cos t Benefit BenEfit Benefit Coot Benefit Benefit Cot Benefit Benefit Benefit------------------------- -----....... .. . . . ... .
 
1 . 0. 00 -0.45 0.00 0.50 0.00 -0.50 0.45 0.00 -0.45 0.00
2 2.10 0.40 -1.70 1.67 .32 -1.36 0.00 2.10 0.U0 -2.10 1.:7 0,00 -1.61 0.00

3 3.70 0.61 -2.90 2.63 0.51 -2.06 0.00 3.70 0.40 -3.30 2.63 0.29 -2.35 0.004 3.10 1.40 -2.30 2.35 0.69 -1.46 0.00 3._0 0.60 -2.90 2.35 0.51 -1.64 0.00
5 2.00 2.10 0.10 1.13 1.19 3 .0 0.06 2.00 1.40 -0.60 1.13 0.79 -0.34 0.00
6 0.50 2.50 2.00 0.25 1.21 1.01 1.01 0.50 2.10 1.60 0.25 1.0 0.61 0.61
1 0.S0 2.90 2.40 0.23 1.31 1.09 1.09 0.50 2.50 2.00 0.23 1.13 0.90 0.90 
a 0.50 2.90 2.40 0.20 1.17 0.97 0.97 0.50 2.90 2.40 0.20 1.17 0.97 0.97
9 0so 2.90 2.40 0.16 1.05 0.17 0.71 0.50 2.:0 2.40 0.11: 1.05 0.87 0.67
10 0.50 2.90 2.40 0.16 0.93 0.77 0.71 0.50 2.90 2.40 0.16 0.93 0.17 0.17
11 0.50 2 .. 2.40 0.14 0.13 0.69 0.69 0.50 2.90 2.40 0.14 0.83 0.69 0.69

12 0.50 2.90 2.40 0..3 0.74 0.62 0.62 0.50 2.90 
 2.40 0.13 0.74 0.62 0.62
 
13 0.so 2 90 2.40 0.11 0.66 0.55 0.55 0.50 2.90 
 2.40 0.11 0.66 0.55 0.55

14 0.50 2.90 2.40 0.10 0.59 0.49 0.49" .50 2.90 2.40 0.10 0.59 0.4 0.49
is O.SO 2.90 2.40 0.09 0.53 0.44 0.44 0.50 2.90 2.40 0.09 0.53 0.44 0.44
16 0.50 2.90 '.40 0 ?" a.47 0.39 0.39 O.SO 2.90 2.40 0.06 0.41 0.39 0.39

17 0.50 2.90 2.40 0.07 0.42 0.35 0.35 0.50 2.90 2.40 0.07 0.42 0.35 0.3516 0.30 2.90 2.40 0.07 0.36 0.31 0.31 0.50 2.0 2.40 0.07 0.36 0.31 0.31 
19 0.50 2.90 2.40 0.06 0.34 0.26 0.28 0.0 2. 0 2.40 
 0.06 0.34 0.26 0.28
20 0.50 2.90 2.40 0.05 0.30 0.25 0.25 0.30 2.90 2.40 0.05 0.30 0.25 0.25 
21 0.50 2.90 2.40 0.05 0.27 0.22 0.22 0.50 2.90 2.40 0.05 0.27 0.22 0.2222 0.50 2.90 0.24 0.20 0.20 2.90 2.4023 0.50 2.90 2.402.40 0.040.04 0.21 0.16 0.04 0.24 0.20 0.200.16 0.500.50 2.90 2.40 0.04 0.21 0.16 0.16
24 .50 2.90 0.03 0.19 0.16 0.16 0.50 2.90 2.40 0.03 0.19 0.16 0.16

25 0.50 2.90 2.40 0.03 0.11 0.14 
 0.14 0.50 2.90 2.40 0.03 0.17 0.14 0.14

24 0.SO 2.90 2.40 0. 03 0 1 0.0.30 2.0 2.40 0.03 0.19 0.13 0.13
27 0.50 2. 0 2.4 0 0.02 0.14 0.11 0.11 0.50 2.90 2.40 0.02 0.14 0.1L 0.11 
27 0.50 2.90 2.40 0.02 0.12 0.10 0.10 0.50 2.90 2.40 0.02 0.12 0.10 0.10
29 0.50 2.90 2.40 0.02 0.11 0.09 
 0.09 0.50 2.90 2.40 0.02 0.11 0.09 0.09
 
30 0.50 2.90 2.40 0.02 0.10 0.00 0.06 0.50 2.90 2.40 0.02 0.10 0.0 0.06 

TOTAL 24.50 76.10 52.30 10.41 15.61 5.21 10.54 
- 

24.50 73.90 49.40 10.47 13.91 3.44 10.09 
Net Prlewnt Worth 5.21 3.44
 
Interna Rate of Return 0.21 
 0.17
 
Benefit-Cost Ratio 1.50 
 1.33
 
Net Benefit Inve tment Ratio 1.96 
 1.52
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Figure 12.3. Analysis of the Jatiluhur Irrigation Projects With a Two-Year Benefit Delay 
Jat luhur I 

Indoflel Ja 
rriqation Pro ject 

ASSUMPTION 
Oicount Factor 
%Coat Overrum 

O.12 

t Benefit Shortfall 

Most Probable Cu: 'So Alternative Outcome 

year 

Incr-
mental 

coat 

Incr-
mental 

Benefit 

Incr-
ment"a. 

Nat 
BenefIt 

Incr-
mental 

Cost 

DISCOUNTED 
'ncr-

Incr- mental 
menta Net 

benefit Benefit 

Incr-
mental 

Poa Net 
Benefit 

Incr-
mental 

coat 

Incr-
mtal 

Benefit 

Incr-
mental 

Not 
Benefit 

DISCOUNTED 
rncr-

:ncr- Incr- mental 
mental nntltal Net 

Coat Benefit Benefit 

Incr
mental 

Poe Not 
Benefit 

1 0.50 
2 2.10 
3 3.70 
4 3.70 
5 2.00 
6 0.50 
7 0.50 
8 0.50 
9 0.50 
10 0.50 
11 0.50 
12 0.50 
13 0.50 
14 0.50 
is 0.50 
16 0.0 
17 0.S0 
1 0.50 
19 O.SO 
20 0.5021 0.50 
22 0.50 
23 0.50 
24 0.50 
25 0.50 
26 0.50 
27 0.50 
27 0.50 
29 0.50 
30 0.50 
30.. ..... 

0.00 -0.5a 
0.40 -1.70 
0.80 -2.90 
1.40 -2.30 
2.10 0.10 
2.50 2.00 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.402.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 
2.90 2.40 

........ ..... .. 

0.45 0.00 -0.45 
1.67 0.32 -2.36 
2.63 0.57 -2.06 
2.35 0.19 -1.46 
1.13 1.19 0.06 
0.25 1 21 1.01 
0.23 1.31 1.09 
0.20 1.17 0.97 
0.11 1.05 0.67 
0.16 0.93 0.77 
0.14 0.13 0.69 
0.13 0.74 0.62 
0.11 0.66 0.5s 
0.10 0.59 0.49 
0.09 0.53 0.44 
0.08 0.47 0.39 
0.07 0.42 0.35 
0.07 0.31 0.31 
0.06 0.34 0.26 
0.05 0.30 0.250.05 0.27 0.27 
0.04 0.24 0.20 
0.04 0.21 0.18 
0.03 0.19 0.16 
0.03 0.17 0.14 
0.03 0.15 0.13 
0.02 0.14 0.11 
0.02 0.12 0.10 
0.02 0.11 0.09 
0.02 0.10 0.06 

................ ... . 

0.00 
0.00 
0.00 
0.00 
0.06 
1.01 
1.29 
0.97 
0.87 
0.77 
0.69 
0.62 
0.55 
0.49 
0.44 
0.39 
0.35 
0.31 
0.20 
0.250.22 

0.20 
0.11 
0.16 
0.10 
0.13 
0.11 
0.10 
0.09 
0.09 

. 0. 

0.50 0.00 -0.50 
2.10 0.00 -2.10 
3.70 0.00 -3.70 
3.70 0.40 -3.30 
2.00 0.80 -1.20 
0.50 1.40 0.50 
0.50 2.10 1.60 
0.50 2.50 2.00 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2. 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.400.50 2,90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
0.50 2.90 2.40 
. . . . . . 

0.45 
1.67 
2.63 
2.35 
1.13 
0.25 
0.23 
0.20 
0.18 
0.16 
0.1 
0.13 
0.11 
0.10 
0.09 
0.06 
0.07 
0.07 
0.06 
0.030.05 

0.04 
0.04 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 

. ?. 

0.00 
0.00 
0.00 
0.25 
0.45 
0.71 
0.95 
1.01 
1.05 
0.93 
0.83 
4.74 
0.66 
0.59 
0.53 
0.47 
0.42 
0.31 
0.34 
0.300.27 

0.24 
0.21 
0.21 
0.17 
0.15 
0.14 
0.14 
0.11 
0.10 

. 1. 

-0.45 
-1.67 
-2.63 
-2.10 
-0.4 
0.46 
0.72 
0.61 
0.17 
0.77 
0.69 
0.62 
0.55 
0.49 
0.44 
0.39 
0.35 
0.31 
0.26 
0.250.22 

0.20 
0.10 
0.16 
0.14 
0.13 
0.11 
0.10 
0.09 
0.06 

. . 

0.00 
0.00 
0.00 
0.00 
0.00 
0.46 
0.72 
0.81 
0.17 
0.77 
0.69 
0.62 
0.35 
0.49 
0.44 
0.39 
0.35 
0.31 
0.26 
0.250.22 

0.20 
0.10 
0.16 
0.14 
0.13 
0.13 
0.10 
0.09 
0.09 

.0---
TOTAL 24.50 76.80 52.30 10.47 15.67 5.21 10.54 24.50 71.00 46.50 10.47 12.33 1.67 9.40 

Nt Present Nort" 
Internal Rate of Retu n 
Benutit-Cost Ratio 
Net Benefit Investment Ratio 

5.21 
0.21 
1.50 
1.98 

1.17 
0.14 
1.16 
1.25 
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Figure 12.4. Jatiluhur Irrigation Project With Parameterized Benefit Delay 
--------------------------..-- 7-------- ,-----------A B C D 3 F 0 II I J K L K N 0 -

A C -- 9---- ---- G----H-------------
 4---------------------- M------- N------- ---
IIJatL I uhu[r r r Iq a t on P r o a ct 
21 Indonea 
3 
4 :ASSI MPTIOU 
5 Discount Factor: O.12
 
6 1 % Cost Overrun 0 
7 1 % Benefit Shortfall 0 

I I Benefit Delay (0-6 ) 
191
 
110 

11 I Most. Protable Outcome Alternative Outcome 
112 1
 
113 0 DISCOUtED
DISCOUNTED 

114 Incr ncr mncr- :nrcr- Incr- Incr- Incr
11 Incr- :ncr- mental Incr- ncr- mental mental Incr- tncr- mental Incr- Incr- mental mental 
116 1 mental mental Not mental mental Net PO Not mental mel.tal Not mental mental Net Poe Not 
117 Year Cost Benef.t Benefit Cost Benefit Benefit Benefit Cost Benefit Benefit Cost Benefit Benefit Benefit 
II -...........................................................................................................................
 
19 1 0.50 0,30 -0.s 0.45 0.00 -0.45 0.00 0.50 0.30 -0.50 0.45 0.00 -0.45
2.10 0.00 -2.10 1.67 0..J -1.67 0.000.00 

!21 1 3 3.70 0 60 -2.90 2.63 0.57 -2.06 0.00 3.70 0.00 -3.70 2.63 0.00 -2.63 0.00 
122 1 4 3.70 . 0 -2.30 2.35 0.A9 -1.46 3.00 3.70 0.00 -3.70 2.35 0.00 -2.35 0.00 
123 1 5 2.00 2.10 0.10 1.13 1.19 0.06 0.06 2.00 0.00 -2.00 1.13 0.00 -1.13 0.00 
124 1 6 0.50 2.50 2.00 0.25 1.27 1.01 1.01 0.50 0.00 -0.50 0.25 2.00 -0.25 0.00 
125 1 7 0.50 2.90 2.40 1..23 1.31 3.9 1.09 0.50 0.00 -0.50 0.23 0.00 -0.23 0.00 
124 1 a 0.50 2.90 2.40 0.20 1.17 0.97 0.97 0.50 0.40 -0.10 0.20 0.16 -0.04 0.00 
127 0 0.50 2.90 !.40 0.': :.1$ 0.87 0.7 0.50 0.10 0.30 0.18 0.29 0.11 0.11 

120 I 2 2.10 0.40 -1.70 1.67 0.32 -1.36 0.00 


128 10 0.50 2.90 2.40 0.16 0.93 0.7 0.7 0.0 1.40 0.90 0.16 0.41 0.29 0.29 
129 1 11 0.50 2.90 2..10 3.14 0.13 0.69 0.69 0.50 2.10 1 .60 0.14 0.60 0.46 0.46 
130 1 12 0.50 2.90 2.40 0.13 0.74 0.62 0.62 0.50 2.50 2.00 0.13 0.64 0.31 0.51 
131 1 13 0.50 2.90 2.40 0.11 0.66 0.55 0.55 0.50 2.90 2.40 0.11 0.66 0.55 0.53 
132 1 14 0.50 2.90 2.40 0.10 0.59 0.49 0.49 0.50 2.90 2.40 0.10 0.59 0.49 0.49 
133 1 15 0.50 2.90 2.40 0.09 0.53 0.44 0.44 0.50 2.90 2.40 0.09 0.53 0.44 0.44 
134 1 16 0.50 2.90 2.40 0.08 0.47 0.39 0.39 0.50 2.90 2.40 0.06 0.47 0.39 0.39 
135 1 17 0.50 2.90 2.40 0.07 0.42 0.35 0.3i 0.50 2.90 2.40 0.07 0.42 0.35 0.35 
136 1 1 0.50 2.90 2.40 0.07 0.38 0.31 0.31 0.50 2.90 2.40 0.07 0.30 0.31 0.31 
137 1 19 C.50 2.90 2.40 0.06 0.34 0.21 0.21 0.50 2.90 2.40 0.06 0.34 0.28 0.21 
138 1 23 0.50 2.90 2.40 0.05 0.30 0.25 0.25 0.50 2.90 2.40 0.05 0.30 0.25 0.25 
139 1 21 0.50 2.90 2.40 0.05 0.27 0.22 0.22 0.50 2.90 2.40 0.05 0.27 0.22 0.22 
140 1 22 0.50 2.90 2.40 0.04 0.24 0.20 0.20 0.50 2.90 2.40 0.04 0.24 0.20 0.20 
141 1 23 0.50 2.90 2.40 0.04 0.21 0.16 0.16 0.50 2.90 2.40 0.04 0.21 0.16 0.16 
142 1 24 0.50 2.90 2.40 0.03 0.19 0.16 0.16 0.50 2.90 2.40 0.03 0.19 0.16 0.16 
43 25 0.50 2.90 2.40 0.03 0.17 0.14 0.14 0.50 2.90 2.40 0.03 0.17 0.14 0.14 
144 1 26 0.50 2.90 2.40 0.03 0.15 0.13 0.13 0.50 2.90 2.40 0.03 0.15 0.13 0.13 
145 1 27 0.50 2.90 2.40 0.02 0.14 0.11 0.11 0.50 2.90 2.40 0.02 0.14 0.11 0.11
146 1 21 0.50 2.90 2.40 0.02 0.12 0.10 0.10 0.50 2.90 2.40 0.02 0.12 0.10 0.10 
1%7 29 0.50 2.90 2.40 0.02 0.11 0.09 0.09 0.50 2.90 2.40 0.02 0.11 0.09 0.09 
141 30 0.50 2.90 2.40 0.32 0.10 0.04 0.08 0.50 2.90 -.40 0.02 0.10 0.0$ 0.06 
149 1.............................................................................-------------------------------.---
150 ITOTAL 24.50 76.00 52.30 10.47 15.67 5.21 10.54 24.50 $9.40 34.90 10.47 7.54 -2.92 5.64 
151 I 
152 NMetPresent Worth 5.21 -2.92 
153 lInternal Rate of Feturn 0.21 3.09 
154 senefit-Cost Ratio 1.50 0.72 
155 INet Benefit Investment Rat o 1.90 0.61 
156 I 
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To arrive at the worksheet in Figure 12.4, first we would need an additional row 
for the new assumption. To do so, first position the cursor anywhere in 
Row 8, then Invoke the /Worksheet Insert Row command. Notice 
that this command Inserts the row above the cursor. Thus Row 8 is 
now new and what used to be row 8 now becomes Row 9, and what 
used to be Row 9 now becomes Row 10 and so on. 

Now In cell B8, insert the label: 

Benefit Delay (0-6) 

Then insert the value 6 in Cell E8. 

(5) Now we need to modify the formula. First move to Cell J25 

and Insert the formula: 

@CHOOSE($E$8, C25, C24, C23, C22, C21, C20, C 19) *(1.$E$7) 

In general, the @CHOOSE function has the form: 

@CHOOSE(x,VO,V1,...,Vn) 

If the value of x (the 1st argument) is 0, then @CHOOSE returns the value of VO 
(the 2nd argument). If x is 1, then the value of V1 (the 3rd argument) is returned. Ifxis 
2, the value of V2 (the 4th argument) is returned, and so on. In the formula here, x is 
$E$8, the BENEFIT DELAY parameter. If $E$8 is zero, then C25 is "chosen". In other 
words, the MOST PROBABLE OUTCOME's NET BENEFIT of the same year is chosen, 
since there is no BENEFIT DELAY. If $E$8 is 1, then C24 is "chosen" (C24 is last year's
NET BENEFIT of the MOST PROBABLE OUTCOME). Similarly, when $E$8 is 2,3,4, 
5 or 6, then respectively Cells C23, C22, C21, C20 and C19 are "chosen" or returned by
the @CHOOSE function. After we had picked the right NET BENEFIT, we multiply it by
(1-$E$7) to adjust for % BENEFIT SHORTFALL. 

(6) After Inserting the formula In Cell J25, use the /Copy
command to copy the formula to the range J19.J48. We will explain and 
fix the ERR's later. 

(7) Now we need to adjust the formula in column J for the first 6 years. To 
understand -why we need to adjust the formula, move the cursor to cell J24, it 
should now contain the formula: 

@CHOOSE($E$8, C24, C23, C22, C21, C20, Cl 9, C 18) *(1-$E$7) 

Note that a reference to Cell C18 is made. What is in Cell C18? A dashed line. 
When BENEFIT DELAY is 6, instead of referencing Cell CIS we should instead insert a 
zero. Thus the formula In this cell should be adjusted to: 

@CHOOSE($E$8,C24, C23,C22, C21, C20, C19,0)*(l.$E$7) 
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Similarly, the formulas In cells J23, J22, J21, J20 and J19 should 

respectively be adjusted to: 

@CHOOSE($E$8,C23,C22,C21, C20,Cl9,0,0) *(1-$E$7) 

@CIOOSE($E$8,C22,C21, C20,C 19,0,0,0) *(1.$E$7) 

@CHOOSE($E$8, C21, C20, C19,0,0,0,0) *(1-$E$7) 

@CHOOSE($E$8, C20, C19, 0,0,0,0, 0) *(1 -$E$7) 

and 

@CHOOSE($E$8,C19,0,0,0,0,0,0)*(1.$E$7) 

These adjustments can easily be made using the F2 key. Make sure you understand why
these adjustments are necessary. The complete worksheet should be identical to the one 
displayed in Figure 12.4. 

(8) Save the worksheet under the name NDO03. 

CONSTRUCTING A TWO-WAY DATA TABLE 

Figure 12.5 shows a two way data table for analysis of the g effect of %BENEFIT SHORTFALL and BENEFIT DELAY on NPW (Net Present Worth of theproject). The BENEFIT DELAY parameter values are listed across the table whereas the %BENEFIT SHORTFALL parameter values are listed down the left edge of the table. The
location of the output variable "s specified in the top left hand comer of the body of thetable, namely cell X19. We have specified this location to be Cell L52, which containsNPW of the Alternative Outcome. We may have only one output variable in each two-way
table. COST OVERRUN is assumed to be zero since Cell E6 contains 0. 

The table shows that even with no %BENEFIT SHORTFALL, NPW of the project(at 12% discount rate) would fall below 0 if BENEFITS were DELAYED 4 years. With %
BENEFIT SHORTFALL of 0.25, NPW would fall below 0 with only 1year of BENEFIT 
delay. 

The two-way data table differs from the one-way table in that we are allowed toanalyze the effect of changes in two assumptions jointly. Whereas in the one-way table,only the effect of changes in one assumption can be analyzed. As a trade-off, in the oneway table we can display more that one output variable: in the one-way table weconstructed in the previous lesson, the output variables are NPW, IRR, B-C ratio, and N-K ratio. But in the two-way table, only one output variable is allowed. The output variable we have here is NPV, or Cell L52. This formula, +L52, is coded into Cell X19. To lookat the effect to another output variable, a differe.,. table must be constructed. 

Procedure 

(1) To implement the table, first type in the table as shown In Figure
12.5. Do not type in the area Y20 to AE28. 
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Figure 12.5. 	 Application of the Data Table 2 Procedure for Summarizing Effects of 
Changing Two Parameters on the Net Present Worth of an Irrigation Project 

+-----------------------------------------------------------------------------

X Z AA AB AC AD AE 

1141 

115 1 
16 % Benefit 
117 Shortfall 
1181 

NPW with no cost overrun 

Benefit Delay (Years) 

119 1+055 
120 1 0.00 
21 1 0.05 

122 0.10 
123 1 0.15 
124 1 0.20 
125 1 0.25 
126 1 030 

0 
5.21 
4.42 
3.64 
2.86 
2.07 
1.29 
0.51 

1 
3.44 
2.75 
2.05 
1.36 
0.66 

-0.04 
-0.73 

2 
1.87 
1.25 
0.63 
0.02 

-0.60 
-1.22 
-1.83 

3 
0.46 

-0.09 
-0.63 
-1.18 
-1.73 
-2.27 
-2.82 

4 
-0.80 
-1.28 
-1.77 
-2.25 
-2.73 
-3.22 
-3.70 

5 
-1.92 
-2.35 
-2.78 
-3.20 
-3.63 
-4.06 
-4.48 

6 
-2.92 
-3.30 
-3.68 
-4.05 
-4.43 
-4.81 
-5.19 

127 
128 
129 

1 
1 
1 

0.35 
0.40 

-0.28 
-1.06 

-1.43 
-2.12 

-2.45 
-3.07 

-3.37 
-3.91 

-4.18 
-4.67 

-4.91 
-5.34 

-5.56 
-5.94 
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(2) Cel X19 is the "output variable" of this sensitivityanalysis.
This should be formatted with the /Range Format Text command. 

(3) Now pos;tion tho cursor at cell X19 and invoke /Data Table 
2. 

(4) You should specify the table range to be X19.AE28. Note 
that the body of the table should not include the labels or "window dressing." 

(5) The Input Cell 1 should be the Input cell relating to the
assumptions listed down the left edge of the table. In this case it
should be % BENEFIT SHORTFALL. The location of the parameter
is in Cell E7. 

(6) Input Cell 2 is the input cell relating to the assumptions
listed across the top of the table. In this case it should be BENEFIT 
DELAY. The location of the parameter is in Cell E8. 

(7) Wait for a few minutes for the computer to complete the computations. Format 

your table so that it appears as in Figure 12.5 

EXERCISE 

(1) Starting at location X31, construct a 2-way data table similar to Figure 12.5 but 
with the BENEFIT-COST ratio as the output variable. 

(2) Starting at location X49, construct a 2-way data table with parameter (input
cell) 1 being the % BENEFIT SHORTFALL, parameter 2 being % COST OVERRUN.
BENEFIT DELAY is assumed constant at 0. The output variable (cell) we would like to
look at is NPW. Both parameters should range from 0 to 0.40 with increments of 0.05. 
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Lesson 16
 

MATRIX AND REGRESSION FACILITIES
 
OF LOTUS
 

Prepared by E. Li, D. Ray and A. Stoecker 

OBJECTIVE 
This lesson aims to introduce the matrix and regression facilities of Lotus 1-2-3.

Specific commands used are the Data/Matrix and Data/Regression commands. We willperform a multiple regression in cwo ways. First, we will demonstrate the actual matrix
manipulation commands in Lotus to arrive at the beta estimates using the formula: 

B=(X'X)" IX'Y 

Next we will use the more direct Data/Regression command in Lotus. 

References: 	 O'Leary, T.J. "Data/Matrix and Data/Regression Commands." The Student 
Edition ofLotus 1-2-3. Addison Wesley, 1988. 

Ewing, D.P and D.F. Noble. "Data Management." Using 1-2-3 Specijl
Edition. Que Corp, Carmel, Ind., pp. 530 and 856-57, 1987. 

PROCEDURE
 

(1) You are 	to develop the worksheet shown in Figure 16.1. First retrieve the
worksheet REGRESS. The worksheet should contain five columns of 20
numbers. The first column is time period or observation number. Column B
contains the copy or dependent variable we will use in this regression. The numbers 
represent per capita milk consumption. Column C to E are our explanatory or X
variables. They represent, respectively, retail price of milk, median family income,
and population density. 

(2) 	 Form the Y vector and X matrix. 
First, /Copy B2.B21 to A24.A43. This will be our y vector. 
Then, ./Copy C2.E21 to C24.E43. 
Use the IData Fill command generate a column of l's in cells 824.B43. 

Thus cells 1324.E43 become our X matrix. Provide the headings in the range
A23.E24. (Also provide the other headings as you are going along). 

16.1 	 1/
 



Figure 16. 1. Completed Worksheet for Matrix and Regression Analysis With Lotus 
A a C a 9 r a v I J 1 1 . N I ... 

S2 I 1 270 21.32 11.10 77 C. 240.3124 
I 2 I 2I I 2 240 25.42 22.40 21 $4td/Lr Of 0 11.240t2 25.42 10.34 120 6 0q4.aLF.4 7.411400 
I 4 233 26.33 0.46 113 no. of obeXTrvtLon. 22 
S261 20.22 12.00 173 D, .o ra0.1r" 1I7 I4 204 25.16 11.22. 45 

I 7 264 23.31 12.40 41 1 CoeWfG r41.|I) -4,02313 10.71610 -0.2242 
S I 236 22.70 14.12 226 4sd1r ftCoot. 2.33328 2.96,189 0.03307 

0I S 236 26.40 11.25 12 
toI 10 240 22.2 . .44 102 

112 I 11 241 35.45 10.72 320 
:13 12 266 20.5 12U.70 6 
t141I 13 202 21.84 1.66 264 
11I 14 22 24.74 6.13 234 
16 I 15 I 25 22.2 11, 12 
27 14 220 2.14 1.14 7116 i 17 226 22.02 12.00 20 

111 26 27;1 25.73 12.21 24 
20O 11 223 27.24 6.71 55 
21 20 300 23.24 13.11 49 Us* the X* LrL 

122 1 
tbe..Gk e.2,m he123 27y It 02 X3 X4 Y-hat.0 I-hart I ranpoo. Hs.rLA 

124 I 270 1 21.32 It.1o 77 271.4410 -1.44102 1 1 1 1 . 
125 1 261 1 22.63 12.40 21 261.0676 -12.0676 21.52 22.43 25.9 24.25 21.22 ... 23.24126 226 25.9 10.4 130 244.5540 -16.540 11.10 12.40 10.54 0.46 22.00 ... 13.1
127 22 1 24.32 0.60 112 224.034 9-. 02400 77 29 120 115 176 .. . 400
20I 206 1 21.22 12.00 1?6 200.2034 5.74334 
12, 1 24 1 2.14 11.22 45 226.202 37.172 XIX
130 1 264 1 23.21 12.40 41 270.66 -4. 20 484.6 12.26 2451
131 1 z6 1 23.0 14.10 226 291.7124 -5.71247 416.i, 1 3.06 $533.431 42508.85 
132 1 226 I 24.40 11.0 12 252.5445 -16.5445 221.34 5535.43 263.025 31471.23 
123 240 1 22.06 1.44 162 240.2202 - .22034 2451 4350.03 31471.22 660463
124 I 241 I 23.45 10.72 320 246.4872 -5.46134 
12I 20 1 20.10 12.70) 44 202.034 -4.0344 Orvor of689 
13I 20 1 21.4 13.04 204 214.72 -22.7322 22.;3466 -0.62712 -0.42710 -0.00024 
127 I 2268 1 26.74 0.13 224 25.0420 2.0562.3 -0.62722 0.0102 0.013540 0.000014 
13 2 1 25.25 11.15 12 26.,757 0.7241276 -0.2710 00,13 0.026110: -0.00004
10I9 210 24.04 0.06 77 227.4639 -L6.463 -0,00026 0.000014 -0 00 .000003 
40 "224 22.1 .1 20 26.7503 21.223 

271 74123.70 II 26 244.0443 24.1344 oy let& la
143 1 226 1 07.24 •1 25 222.2111 4....50 3256240.0024 
143 1 200 1 23.24 22.1 49 277.204 22.30 1171217. -4.0332 

4112 0 10.7111 
-0.00000 706007 -0.02046 

---- -- ----- --- ------------------------------------ - ---- -- -- -- -

(3) 	 Transpose the X matrix using the /Range Data Transpose command. This command 
is similar to the /Copy command except the "from" range is transposed when copied
to the "to" range. The "from" range here should be our X matrix, which is B24.E43. 
Specify J24, the starting point of the X transpose, as the "to" range. The specific
commands are 

IRT 	 for Range Transpose 
B24. E43 Range to copy from 
J24 Range to copy to. 

(4) 	 Now we need to multiply X transpose with X to come up with XX. Matrix 
multiplication. in Lotus can be done with the /Data Matrix Multiply command. This 
command requires you to specify three things: the first range (or matrix) to multiply
which in our case is J24.AC27; the second range to multiply where you should just
specify the location of the X matrix; and output range, which is the location where the 
result of the multiplication should be put, in our case this should be J30. The specific
commands are 

/DMM for Data, Matrix, Multiply

J24.A C27 First Range to Multiply (the X' matrix)
 
B24.E43 Second Range to Multiply (the X matrix)

J30 Output Range (the XX matrix).
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(5) 	 The inverse of XIX can be computed using the /Data Inverse command. Specify the
location of the X'X matrix as the range to be inverted, and J36 as the output range.
The specific commands are 

/DMI for Data, Matrix, Invert 
J30. N30 Range to Invert 
J'36 Output Range. 

(6) 	 Now multiply X transpose and the y vector using the /Data Matrix Multiply command
and put the result in location as shown in the figure. 

/DMM for Data, Matrix, Multiply
J24.AC27 First Range (the X' matrix)
A24.A43 Second Range (the Y matrix)
J42 Location for X'Y. 

(7) 	 Similarly multiply (X'X)-l and X'Y to arrive at beta hat [B = (X'X)'IXY] and put
the result in the location as shown in Figure 16.1. 

/DMM for Data, Matrix, Multiply
J36.M39 First Range (the X X inverse)
J42. J45 Second Range (the X'Y column)
L42 Output (beta hat). 

(8) 	 The y-hat column located at G24.G43 is most easily computed as XB. Again the 
/Data Matrix Multiply command can be used. 

/DMM for Data, Matrix, Multiply 
B42. E43 First Range (the X matrix)
L42.L45 Second Range (the Bmatrix)
G24 Output Range (y-hat). 

(9) 	 The u-hat column is the difference between y and y-hat. 

(10) 	 Cell H45 is the sum of the residuals. The @sum function should be used 
here. 

(11) 	 That is a lot of trouble to go through to get a regression! Luckily Lotus has a facility
whereby regression can be done more directly and painlessly. All you need to do is 
to tell Lotus where your y variable is, where your X variable are (no need for using a
column of l's) and where you want to store your result. Lotus will then do the rest
for you. The name of the command is /Data Regression. After you invoked this 
command, specify B 1.B20 as your dependent variable, C1.E20 as your explanatory
variable, and GI as your output range. Lotus will then put the regression results
starting at G 1. The specific commands are 
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/DR for Data Regression
C24. D43 X-Range (the X matrix)
 
A24.A43 Y-Range (the Y matrix)
 
G2 Output Range

GO to do the regression.
 

Compare the regression coefficients by both methods. You can calculate the "T"values of the regression by dividing the "X" coefficient in row 8 by the standard error 
in row 9. 

(12) Plot a graph showing the predicted and actual y as demonstrated in Figure 16.2. 

Actual and Predicted y Values 
330 

320
31 J Sao / 

0 
290-

Cl 

280 

270 ( 0 

260

250

240 C3 

230 - 3 

220 - 3 

210

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 

0 Aatual y Values 
Obsen tfon Number 

- Predlated y Value. 

Figure 16.2. Actual vs. Predicted per Capita Consumption of Milk 
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Lesson 17 

MULTIPLE REGRESSION 

USING TSP 

Prepared by Elton Li, Art Stoecker, and Daryll Ray 

OBJECTIVES 
There are two exercises in this lesson. A microcomputer statistical package, TSP, 

is used for performing multiple regression computations. 

The objectives are to provide experience in 

a. Entering and editing data, 
b. Transforming data, 
c. Setting up a regression model, 
d. Running the regression, 
e. Interpreting 	and using the results. 

References: 	 Ray, D.E., "Regression and Statistical Methods", Chapter 2 in Agricultural 
Policy Analysis Tools for Economic Development by Tweeten, et al., 
APAP Oklahoma State University, Forthcoming. 

Hall, R.E. and D.M. Lilien, Micro TSP User's Manual, Chapters 1-4, 
Quantitative Micro Software, Irvine, California, 1986. 

EXERCISE 1. ESTIMATING THE INDEX OF
 
PRODUCTION FOR A SPECIFIC CROP
 

In this exercise you will be asked to enter the data shown below which will be then 
be used to determine if changes in soybean production can be explained by reference to 
prices for soybeans and feed grains. In general, we expect producers to increase soybean 
production (as measured by the index of soybean production) when the the price of 
soybeans increases relative to the price of feed grains and that producers would reduce 
soybean production (and plant feed grains) when the price of feed grains increases relative 
to the price of soybeans. 

The procedure for running TSP is expiained in detail in the TSP USER'S GUIDE, 
Pages 3-8 through 3-18. The major steps are shown below for your convenience, to 
invoke TSP, insert the disk with the TSP program in drive A and insert a formatted data 
disk in drive B, type TSP 
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Soybean Soybean Feed Grain 
Production Price Price Price 

Index Index Index Deflator 
Year (1960-100) (1959-100) (1959-100) (1959-100) 

1959 59.70 110.05 119.71 77.87
 
1960 58.58 126.30 139.94 78.94
 
1961 59.00 139.37 154.23 84.30
 
1962 61.51 138.97 148.51 86.14
 
1963 63.18 139.34 141.32 86.91
 
1964 73.22 125.85 134.15 88.21
 
1965 79.50 113.38 121.55 89.51
 
1966 89.54 111.08 122.97 92.57
 
1967 89.12 105.62 104.78 96.02
 
1968 102.09 102.41 105.83 98.47
 
1969 95.82 100.00 100.00 100.00
 
1970 100.00 108.46 95.51 101.68
 
1971 113.81 116.72 107.17 102.99
 
1972 116.74 119.41 107.61 104.13
 
1973 120.50 128.02 106.11 105.51
 
1974 129.71 133.55 111.96 107.12
 
1975 145.61 129.58 110.92 109.19
 
1976 154.39 140.58 117.12 112.17
 
1977 169.46 134.57 113.33 109.49
 

The above table contains SOYBEAN PRODUCTION INDEX (1960=100),
SOYBEAN PRICE INDEX (1959=100), FEED GRAIN PRICE INDEX (1959=100) and 
PRICE DEFLATOR (1959=100). 

(1) Enter the four series into TSP. The four series should be respectively named 
SPRO, SPRC, FPRC, and PD. 

At the prompt (>)type:
>Create or press the F2 key. Answer the following questions
Frequency? A for annual data 
Starting date? 1959 first year in series 
Ending date? 1977 last year in series 

Enter the data. Press the F1 key until you see the data command for the F7 
key, then press the F2 keyor you can just typ the word Data at the > prompt. 

Series List? SPRO - for the soybean production index. Enter the data for the 
index of soybean production beginning with 59.70 (press return) and continue entering
observations through the 1977 value. You will see the year 1977 again. Type END 
and the data screen will appear: 
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B backup 1 T# Tnsert i N# Go ]X# delete# !Eto# exit 
1959 59.70 

1977 169.46
 
1977 169.46 <-- type end if data OK
 

OBS SPRO
 

The commands at the top of the screen allow you to edit the data if you make amistake. These instructions are explained in detail on pages 2-6 of the TSP User's Guide. 

Enter the next series 
>Data 
Series List? SPRC +- Soybean Price Index
Enter the data for the soybean price index. Type END after the 1977 value 

has been entered. 

>Data 
Series List? FPRC - Feed Grain Price IndexEnter the data for tv, feed grain price index. Type END after the 1977

value has been entered. 

>Data 
Series List? PD - Price Deflator
Enter the data for the price deflator. Deflate the price index for soybeans and

feed grains. 

As you become more familar with TSP later on you may want to enter the names ofall data series at once when the series list is requested. The data are entered as before
except the years' observations for each data series is typed on the same line separated by a 
space. When return is typed, the data for that observation, say 1959, is matched up with
data series names. The process is continued for each observation. 

(2) Use the GENR command to compute the DEFLATED price indexes for
Soybeans and Feedgrains. Call these s=*".s respectively SD'RC and FDPRC. 

a. Deflate the soybean price by dividing the index of soybean prices by the 
price deflator 

Type or use the F8 key

>GENR SDPRC = SPRC/PD
 

The computer should respond with "SDPRC computed" which means that an 
additional variable has now been calculated. 

b. Deflate the Feed Grain Price 
>GENR FDPRC = FPRC/PD 
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c. Save the data series. 
>SAVE B:SOYBEAN 

This command will save all variables in a single file SOYBEAN on drive B. Seealso page 13-4 for using the STORE command to save a single variable. 

(3) Perform a regression with SPRO as the dependent variable, and laggc SDPRC
and lg d FDPRC as independent variables. As a check, the output form the Least
Squaies Regression is shown below. 

The least squares regression routine is called LS. To perform a regression you
would enter (but not now) 

>LS 
Dependent variable? SPRO 
Independent variable list? C SDPRC(-l) FDPRC(-I) 

The C is for a constant or intercept. The (-1) attached to each independent variable meansthat the variable is to be lagged one period. A (-2) would mean that a variable is to belagged two periods. See pages 3-10 through 3-13 of the TSP User's Guide for additionalinformation. (The above commands will cause the computer to return a range error. Theproblem occurs because we must discard or not use the 1959 value of the dependentvariable since the 1959 values of SDPRC and PDPRC are used with the 1960 value ofSPRD.) We simply reset the data range with the SMPL command. 

Type 
>SMPL or use the F2 key
Sample Range? 1960 1977 -- begin data range with 1960 
now enter the LS regression (LS) command 
>LS SPRD C SDPRC(-1) FDPRC(-1) 

LS // Dependent Variable is SPRO
 
Date: 9-14-1988 / Time: 1:04
 
SMPL range: 1960 - 1977
 
Number of observations: 18
 

VARIABLE COEFFICIENT !i'D. ERRCR T-STAT. 2-TAIL SIG. 

C 124.63772 22.293722 5.5907095 0.000 
SDPRC(-i) 192.49531 38.827040 4.9577643 0.000 
FDPRC(-l) -212.30649 26.609845 -7.174941 0.000 

R-squared 0.879816 Mean of dependent var 101.2222 
Adjusted R-squarGd 
 0.863791 S.D. of dependent var 33.61801
 
S.E. of regression 12.40723 
 Sum of squared resid 2309.089
 
Durbin-Watson stat 
 0.939155 F-statistic 
 54.90417
 
Log likelihood -69.22902
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(4) Do the signs of the estimated coefficients agree with economic theory? 
Explain. 

(5) Why did we deflate the two price indexes with the price deflator but not the 
production index? Is this a contradiction? Explain. 

(6) Why did we lag the two independent variables one year? 

EXERCISE 2. ESTIMATION OF A FERTILIZER RESPONSE
 
FUNCTION AND USING THE FUNCTION TO MAKE A
 

FERTILIZER RECOMMENDATION
 

OBJECTIVES
 

The specific objectives of this exercise are to 

a. Estimate how the yield or grain sorghum responds to application of nitrogen 
and phosphorus. 

b. Use the estimated coefficients of the response function to recommend the 
quantity of nitrogen and phosphorus which would give maximum expected profits. 

DATA SOURCE 

A data set from a sorghum ferdlity trial is available on a diskette from the instructor. 
In the experiment, the researchers used three levels of phosphorus (0, 40, or 80 
kg/hectare), and 6 levels of nitrogen (0, 40, 80, 120, 160, or 200 kg/hectare). The 
experiment was replicated 4 times. There are 72 observations in all (3 phos x 6 nitrogen x 
4 reps). The data are listed in Table 17.1. 

NATURE OF THE RESPONSE FUNCTION 

Your supervisor believes the "true" response function can be expressed as 

Ygs = bI + b2*N +b3*P + b4*N2 + b5*P 2 + b6*R2 + b7*R3 + b8*R4 

where 

Ygs is the yield of grain sorghum in kg per hectare. 
N is the amount of nitrogen in kg applied to one acre. 
P is the amount of phosphorus in kg applied to one acre. 
R2 is 1if the yield is from a plot in rep2, otherwise R2--0. 
R3 is 1if the yield is from a plot in rep3, otherwise R3=0. 
R4 is 1if the yield is from a plot in rep4, otherwise R4=0. 

Your superviso" also believes that b2>0, b3>0, b4< 0, and b5 <0. The dummy
variables (R2, R3 and R4) are used because the average fertility was thought to vary 
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Table 17.1. Listing of Data Contained in the File SOREG 
N P R2 R3 R4 REP YIELD 

0 0 0 0 0 1 2421 
40 0 0 0 0 1 3720 
90 0 0 0 0 1 4800 

120 0 0 0 0 1 4692 
160 0 0 0 0 1 4868 
200 0 0 0 0 1 4676 
0 40 0 0 0 1 2915 

40 40 0 0 0 1 1392 
80 40 0 0 0 1 5085 

120 40 0 0 0 1 4965 
160 40 0 0 0 1 5409 
200 40 0 0 0 1 4795 

0 80 0 0 0 1 3078 
40 80 0 0 0 1 4451 
80 80 0 0 0 1 4462 

120 80 0 0 0 1 4882 
160 80 0 0 0 1 5129 
200 80 0 0 C 1 5103 
0 0 1 0 0 2 2609 
40 0 1 0 0 2 3780 
80 0 1 0 0 2 5580 

120 0 1 0 0 2 5547 
160 0 1 0 0 2 5976 
200 0 1 0 0 2 6076 
0 40 1 0 0 2 3269 

40 40 1 0 0 2 4078 
80 40 1 0 0 2 5746 

120 40 1 0 0 2 5316 
iS3 40 1 0 0 2 6151 
200 40 1 0 0 2 6092 
0 80 1 0 0 2 2939 

40 80 1 0 0 2 3962 
80 80 1 0 0 2 5878 

120 80 1 0 0 2 6191 
160 80 1 0 0 2 6752 
200 80 1 0 0 2 6290 
0 0 0 1 0 3 2026.2 

40 0 0 1 0 3 278.3 
80 0 0 1 0 3 31u4.8 

120 0 0 1 0 3 3717.9 
160 0 0 1 0 3 4702.8 
200 0 0 1 0 3 4079.8 
0 40 0 1 0 3 994.9 

40 40 0 1 0 3 2141.6 
80 40 0 1 0 3 3037.3 

120 40 0 1 0 3 4118.7 
160 40 0 1 0 3 3878.5 
200 40 0 1 0 3 4650.9 

0 80 0 1 0 3 1288.9 
40 80 0 1 0 3 2397.3 
80 80 0 1 0 3 2864.3 

120 so 0 1 0 3 3957.4 
160 80 0 1 0 3 4448.8 
200 80 0 1 0 3 4220.6 
0 0 0 0 1 4 1013 
40 0 0 0 1 4 3653 
80 0 0 0 1 4 5173 

120 0 0 0 1 4 3988 
160 0 0 0 1 4 5232 
200 0 0 0 1 4 4918 
0 40 0 0 1 4 1993 

40 40 0 0 1 4 3832 
80 40 0 0 1 4 4636 

120 40 0 0 1 4 6440 
160 40 0 0 1 4 5191 
200 40 0 0 1 4 6325 

0 80 0 0 1 4 1609 
40 80 0 0 1 4 3273 
80 80 0 0 1 4 4658 

120 80 0 0 1 4 5715 
160 80 0 0 1 4 5797 
200 80 0 0 1 4 6262 
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-------------------------------------------------------

significantly between the four replications. Since an overall intercept is used, the dummy
variable is omitted for rep 1. 

PROCEDURE
 

1. Start the TSP program. When you see the > prompt type 

LOAD SOREG from the data disk. The file contains the following variables. A 
listing of the data is shown in Table 1. 

REP indicates if the data is from rep 1, rep 2, rep 3, or rep 4.
 
Yield is the yield of grain sorghum in pounds per acre.
 
N is the number of pounds of nitrogen applied to one acre.
 
P is the number of pounds of phosphorus applied to one acre.
 
R2 a zero or one dummy variable described above.
 
R3 a zero or one dummy variable.
 
R4 a zero or one dummy variable.
 

You should examine the relationships in the data set by using the show, plot and graph 
commands. 

2. Humor your supervisor by trying the suggested model. 

a. Use GENR to create the necessary squared terms like NSQ and PSQ 

b. Fit the model using the LS command 

LS Yield C N P NSQ PSQ R2 R3 R4 

You should get the regression output shown below. 

LS // Dependent Variable is YIELD
 
Date: 9-13-1988 / Time: 6:03 
SMPL range: 1 - 72 
Number of observations: 72 

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. 
C 2152.1050 184.18252 11.684632 0.000 
N 36.715159 3.0515736 12.031550 0.000 
P 10.418699 6.4530100 1.6145487 0.112 

NSQ -0.1075050 0.0146458 -7.3403450 0.000 
PSQ -0.0854649 0.0774981 -1.1027987 0.274 
R2 688.27778 165.32937 4.1630702 0.000 
R3 -1213.0000 165.32937 -7.3368693 0.000 
R4 -7.5000000 165.32937 -0.0453640 0.964 

R-squared 0.888965 Mean of dependent var 4302.667 
Adjusted R-squared 0.876821 S.D. of dependent var 1413.195
 
S.E. of regression 495.9881 
 Sum of squared resid 15744269
 
Durbin-Watson stat 1.991060 F-statistic 73.19929
 
Log likelihood -544.7951
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c. Examine the statistics in terms of correctness of sign and as to whether the 
coefficients are significantly different from zero. You may wish to try alternative models. 

3. Use the coefficients of the model you have estimated to make recommendations on the 
amount of fertilizer to apply to maximize gross profits. Recall that gross profit is the 
difference between total receipts and fertilizer expense. This can be expressed as 

profit = Pgs*Ygs - Cn*N - Cp*P. 

If the quadratic model suggested by your supervisor is used, the relationshin is 

profit = Pgs( bl + b2*N + b3*P + b4*N 2 + b3*P 2 

+b6*R2 +b7*R3 + b8*R4)- Cn*N - Cp*P 

Find the amount of N to apply to maximize profit by setting the first derivative of the profit 
function with respect to N equal to zero and solve for N. 

DProfit
 
d9 N = Pgs(b2 + 2b4*N)- Cn = 0,
 

so that N= Cn/Pgs - b2 
2 b4 

Find the amount of P to apply to maximize profit by setting the first derivative of the profit
function equal to zero and solve for P 

SProfitDPi= Pgs( b3 + 2b5*P) - Cp = 0, 

so that 
P Cp/Pgs - b3 

P= 2 b5 

Note that since the supervisor did not include an NP interaction term, you can solve 
for N and P without using simultaneous equation techniques. 

Assume that grain sorghum is worth $.05 per kg, the cost of N is $.30 per kg and 
the cost of P is $.40 per kg. Substitute the regression coefficients and the prices in the 
above equations and solve for N and P. 

After substituting the prices and the coefficients in the equation to determine the 
optimal level of nitrogen we have 

N .05/.3 - 36.7152 * (-.10750) = 169.99 kg/hectare. 

For phosphorus we have 

p= .05/.40 - 10.419
 
2 * (-.08546) = 53.64 kg/hectare.
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Based on the expected prices and the model used, the recommended levels of N and 
P would be 170 and 54 kgs per hectare, respectively. How might you adjust the results if 
it was belitved that producers obtained only 70 percent of the response obtained by
researchers? 
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Lesson 20 

USING THE DATA BASE COMMANDS IN LOTUS 

Prepared by Art Stoecker and Elton Li 

OBJECTIVES 
rhe objectives of this lesson are to familiarize the user with the Database 

Commands in Lotus type spreadsheets. These commands include sorting, querying with
the intent to find or extract, and for simple statistics (mean and standard deviation) of data 
series. 

References: 	 O'Leary, T.J. "Creating a Database," Chapter 7 and "Using a Database" in 
The Student Editionof Lotus 1-2-3. Addison Wesley, 1988. 
Ewing, D.P and D.F. Noble. "Data Management." Chapter 13 in Using I
2-3 SpecialEdition. Que Corp, 1987. 

The data commands are available from the main command line. 

Worksheet Range Copy Move 
 File Print Graph Data System Quit
 
rill, Table, Sort, Query, Distribution, atrix, Regrossion, Parse
 

A brief summary of the Data commands and their uses is described in this handout. 
In addition you will find Chapter 13 "Data Management" pp 457-532 in Using 1-2-3,
Special Edition, by Ewing, Noble, ct al to be helpful. 

The data base commands can best be illustrated by practice. A data set from the 
Maputo market is available on a diskette from the instructor. 

Enter the Lotus worksheet , put the data disk in drive B and type 

/F R MAPUTO 

After loading the MAPUTO file, you should see the following information. 

A B C D E F G H I J K

1 

2 
3 Maputo Central Market
 

5 Yr Mo Da Commodity MinPrice Mamrrice Qsold R P S #Sell 
6 86 4 27 Avocado 200 250 66 1 2 13 
7 86 5 27 Avocado 200 250 1 2 15 
8 86 5 13 Avocado 200 250 1 2 15 
9 06 6 3 Avocado 350 400 1 3 
10 86 6 12 Avocado 250 300 1 5
 

175 87 4 28 Cassava 150 250 
 10
 
176 87 5 5 Cassava 200 300 
 6
 
177 87 5 12 Cassava 250 300 
 8
 
178 87 3 19 Cassava 250 300 
 12 
179 87 5 26 Cassava 125 300 1400 1 14
 
180 87 6 2 Cassava 250 300 850 1 10
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The data shown is in alphabetical order by commodity. Assume we wish to sort 
this data in order by the date on which it was collected. This can be done with the / Data 
Sort commands in Lotus. 

Type / D S or type / then highlightData then Sort to get the following menu. 

Data-Range Primary-Key Secondary-Key Reset Go Quit
 
Specify records to be sorted
 

The commands have the following functions. 

Data-Range 	 This is the range of the data to be sorted. In our example this will be 
A6.K180. Note that column headings are not included in the data range
when sorting. 

Primary-Key 	 The primary key (really a column of data) is the item which has primary 
importance or comes first. 

Secondary-Key 	 The column of dam which is the secondary sort. The secondary key is 
optional but the primary key must be specified. If we wanted to sort by
month and by days within each month, we wound designate th: column 
with the month as the primary key and the column with the day of the 
month as the secondary field. 

Reset 	 This cancels the sort range and the sorting keys. 

Go 	 This performs the actual data sort 

Quit 	 Return the worksheet and Ready mode. 

Data Sorting 	Example 

Assume we want a listing of the data in order by the date on which the observation 
was collected. The order would be year, month within year, and day within month. This 
presents a small challenge since three columns are involved and there are only two sorting
keys. This will be solved by sorting the data in three steps. 

1. Sort the data in order by year 
2. Sort the data for 1986 by month and by day 
3. Sort the data for 1987 by month and by day 

Step 1 	 Type / D S or / and highlight Data then Sort. 

Data-Range 	 A6.K180 

Primary key A6 Sort Order (A or D) A (ascending) (do not declare a secondary 
key) 

Go 	 to preform the sort (after the sort, the 1986 observations should be 
in rows 6 through 114 and the 1987 data should be in rows 115 
through 180) 

Step 2 	 To sort the 1986 data by month and day 

20.2 



Type / D S or type / then highlight Data then Sort 

Data-Range A6.K114 (only the 1986 datal 

Primary-Key 86 (the column with the month) 

Secondary-Key C6 (the column with the day of the month) 

Go (to perform the sort) 

(after the sort is finished, the 1986 data should be in order by month and 
day within each month) 

Step 3. Sort the 1987 data by month and day 

Type /D S or type / the highlight Data then Sort 

Data-Range A 115.K180 (only the 1987 data) 

Primary-Key B115 (Column with month code) 

Secondary-Key Cl 15 (column with day code) 

Go (to perform the sort) 

(after the sort the 1987 data should be in order by month and day within 
each month) 

SEARCHING FOR SPECIFIC RECORDS WITH 
FIND, UNIQUE AND EXTRACT 

The / Data Query command provides the ability to search the data base for 
records which meet certain criterion. When the desired record(s) have been found, these 
records can be 

a. edited 

b. extracted 

c. deleted 

The Query command requires the user to specify 

a. An Input range. This is the portion of the worksheet worksheet including
column labels where the data to be searched is located. 

b. A criterion range. This is the Area of the worksheet which tells the 
computer in which column to search and what to look for when it does search 
that column. A criterion range contains at least two rows. The first row 
contains a heading like that in the worksheet and the second row contains a 
formula or label used to select entries from the indicated column. 
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c. An output range. This range must be specified if the Extract or unique
options are selected. This tells the computer where to store the copies of the 
records which meet the criterion. 

Preparation for Using the Query Command. 

Before the Query command is used it is useful to set up the labels and formulas 
which will be used for the Criterion range and for the output range. First we must have an
objective in mind. Assume that out task is to simply to make a list all cassava sales in the 
data set. The following steps will accomplish this objective. 

Step 1 	Enter the labels and information for the criterion range. The criterion range can ',e
placed anywhere in the worksheet where there is unused space. In this example 
we will use cells Li and L2. 

Move the cursor to L1, type Commodity. The spelling must be the 
same that in cell D5. This tells the computer the search under the column 
labeled commodity. 

Move the cursor the L2, type Cassava. This is the crop we will 
search for in the commodity column. We are telling the computer to select
all records in which the word Cassava is found in the column labeled 
commodity 

Step 2 	 Setup the Output range. The computer has to have some place to copy the 
selected information. This information can be placed anywhere in the worksheet
which is not being used. In this case we want to collect to information on the date 
of sale, the commodity, the minimum price and the maximum price. We will place
this information in columns M through R. To establish the output range we just
need to have the appropriate column headings in the first row of the range. The
column headings should be spelled the same as in the column headings in the first 
row of the input range. Hint, the safest way is to copy the column headings. 

Move the cursor to A5. (Use the copy command) / Copy 

Range to copy from A5.F5 (This will copy the
 
Range to copy to M5 labels to the output range)
 

Step 3. Use the / Data Query command to tell the computer the size of the input range, the 
location of the criterion range and the location of the output range. 

Type / D 0 to or type / then highlight Data then Query to get the 
following menu Query submenu 

Input 	 Criterion Output Find Extract Unique Reset
Delete Quit
 
Set the range containing data records
 

Select Input (Note we have included the labels
Enter Input range: A5..K180 in row 5 as part of the input range) 

20.4
 



Select Criterion (This isthe area where we
Enter Criterion range: L1.L2 entered L 

1 Commodity
2 cassava 

Select Output
Enter Output range: M5.R5 (This will be the first row of the output 

range. This is the row which contains the
column labels for the output) 

Select Extract 	 (This will cause the computer to search the 
data base and copy all records which contain 
the word cassava into the output range below 
row 5 in columns M through R.) 

Select Quit and then move the the cursor to Column M to check the 
extracted output. 

Change the Criterion. 

Move the cursor to L2 and type banana
Type / D 0 E (/Data Query Extract) 	 This will cause Lotus to replace all of the 

previously selected items with those which 
contain the word banana 

More Complex Extraction Formulas 

Assume that we want to find all sales which were bananas AND where the
minimum selling price was over 250. This is done by adding an additional column to the 
criterion section. 

Use the / Copy command to copy the label in cell E5 to M1Move the cursor to M2, type +E6>250. The expanded criterion table should 

/ Range Format Text option. 

now appear as L M 

1commodity MinPrice 
2 banana +E5>250 (- the formula will not show unless you use the 

The -addition of the second column in the criterion range is adding an AND
condition. We are asking the computer to search for records which have both the word 
banana in the commodity column and also which have a minimum sales value greater than 
250. 

e / D OTyp
Input Criterion L 1.M2 	 set the range to include the new column-

Select Extract 
Select Quit -- to view the worksheet and see what has been 

extracted 
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Adding Rows to the Criterion Range 
When an additional column was added to the criterion range, the effect was a logical

AND. That is our selection had to meet both conditions. Additional rows can be added tothe criterion range but the: effect is different. The effect is OR or either. For example inaddition to bananas where the minimum price is over 250 we also want the list to include all cassava sales where the minimum price was greater than 300. 

Move the cursor to L3, type Cassava
 
Move the cursor to M3, type +E6>300
 
Type / D - / Data Query

Input-Criterion L1.M3 -- to enlarge the range

Select Extract <- to extract the data
 
Select Quit 
The result should be a list containing records of bananas where the mininum price wasgreater than 250 and a list of cassava sales where the minimum price was greater than 300. 

DATABASE STATISTICAL FUNCTIONS 

There are several statistical functions in Lotus which are designed to work with a database. These functions are useful for obtaining statistical summaries of information in a data
base. These functions include 

@DCOUNT Counts the number of items in 
a list
 
@DSUM Obtains the sum of items in a list
 
@DHAX Returns the maximum value of items in 
a list
 
@DMIN Returns the minimum value of items in 
a list
 
@DVAR Calculates the variance of items in a list
 
@DSTD Calculates the standard deviation of items in 
a list
 
@DAVE Calculates the average of all items in a list
 

The general form of the data base functions is 

@Dfunction( input range, number cols to right, criterion range)
 

The last exercise will be to obtain a statistical summary of items in our data base.First let us expand on the idea of the criterion range which was developed previously.Recall the the criterion range has at least two rows. The top row is made up of selected
column names. The second row may contain formulas or labels which are used in theselection process. If the cell in the second row of the criterion range in blank, then thatcolumn is ignored in the selection process. For example suppose we copy the entire columnheading in row 5, columns A - K to Cell T1. Suppose we enter the number 6 under themonth column and the word banana under the commodity column. If we 

T U V W X Y Z AAAB AC AD
 
Yr Mo Da Commodity MinPrice MaxPrice 
 Qsold R P S #Sell
 

6 banana
 

designate T1.AD2 as the criterion range, the effect is to select only sales of bananas inmonth 6. The adivantage of this form is that the selection criterion can be quickly changed. 
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You want a summary of Cassava sales in 1986, month 5, when there were at least 5 
sellers. Just modify the criterion range as 

T U V W X Y Z AAAB AC AD 
Yr Mo Da Cormodity MinPrice MaxPrice Qsold R P S #Sell 
86 5 cassava +E6>=5
 

Assume we want a general summary of the market information in the data base. We will 
copy the formulas In A5.K5 to T1. Enter the work Cassava in cell W2. Leave the 
remaining cells in the criterion row two blank for the moment. Enter the following 
labels in the Indicated cells. 

T U V W 
5 MinPrice MaxPrice 
6 num obs 
7 Average
 
8 Maximum
 
9 Minimum
 
10 Variance
 
11 Std Dev.
 

The following formulas should be entered into the indicated cells 

Co! U 
 Col V
 
5 MinPric 
 MaxPric
 
6 No. Obs. ?DCOLNT($A$S5..SKS180,4,$T$..SADS2) 9DCOUNT($A$5..$K$180,5,$TS1..$AD$2)

7 Average @DAVG($A5S..SKS180,4,ST$I..SADS2) @DAVG($A$5..SK$180,5,$T$..SAD$2)
8 Max obs !DMAX(A55..SKS180,4,$TS1..SAD2) GDMAX(5A5.. 5K e05,T$1..s$s2)
9 X'n~bs DMIN($A$5..SK$180,4,ST$1..sAD$2) @DMIN (SAS5..$K5180,5,$Ts1..SAD2)
10 Variance 3DVAR($A$5..$K$180,4,5TI..$ADS2I 3DVAR SA$5. .SK$.80,5,$T$1..SADS2)

11 St.Dev. @DSTD({$A5..$K$180,4,ST$ ..$AD$2) @DSTD(SA$5..$K5180,5,$T$1..$AD$2)
 

After typing in the above formulas, and entering the word cassava in cell W2, the 
worksheet should appear as 

T U V W X Y Z 
Yr MO Da CormodityMinPrice MaxPrice Qsold 

2 cassava 
3 
4 
5 MinPric MaxPric 
6 No. Obs. 56 56 
7 Average 158.9285 222.3214 
8 Max obs 300 350 
9 MinObs 100 200 
10 Variance 1951.530 1599.968 
11 St.Dev. 44.17613 39.99960 

If you change the information in the criterion range, the summary will change. For 
example replace the word cassava with banana. Then enter a 1 under the month column. 

20.7
 



Lesson 21
 
INTRODUCTION TO REFLEX
 

THE DATABASE MANAGER
 

Prepared by Art Stoecker and Elton Li 

OBJECTIVES 
To provide a brief overview of the description of Reflex as described in chapters I

3 of the Users Guide.
 

References: REFLEX: The Analyst, Chapters 1-3. Borland/Analytica Inc., Scotts 
Valley Drive, Scotts Valley Ca. 1987. 

Cobb, Stephen. Using reflex: The DatabaseManager,Chapters 1 and 2. 
Borland-Osborne/McGraw-Hill, 1987. 

BACKGROUND 

DATABASE: Any collection of information arranged in a convenient order. 

DATABASE PROGRAM: A program to help the user handle large quantities of
information. The data base program usually contains features which: 

a. Allows the user to designate records which contain one or more subfields. The 
format of the record and fields in each record are designed by the user. 

b. Allow sorting of data records by one or more of the fields within each record. 

c. Allow selection of those records which meet certain criterion. This process 
is called filtering in REFLEX. 

d. Allow the printing of the entire file or those records which are selected by the 
user. 

e. Allow the development of reports which summarize part or all of the
information in the data base. For example an earnihgs report for a company or a 
summary of students grade averages by major study area. 

In addition Reflex contains some features which are not commronly found in many 
database programs such as: 

a. Cross Tabulation. 

b. Graphics. 
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REFLEX Has Five Major Views or Program Parts 

Form View: Used to design the format of the data base. Form.view will display a single
record in data entry format. 

List View: Show a list or table of records in row and column format similar to what 
you would expect in a spreadsheet. 

Graph View: Displays up to 9 variables as scatter, line graphs, bar charts, or pie
graphs. 

Crosstab View: A summary of the data prepared with one variable displayed as rows and
another variable displayed as columns. 

Keport View: Used to create custom business forms. 

The users guide, (Reflex: The Database Manager uses an example from , sports
equipment sales firm. We will also use our own Maputo SURVEY data set. 

MAJOR KEYS (See the users guide, pp. 20-21 for more details) 

The major keys in reflex are: 

IKey Meaning 

/ Displays Reflex Menus 
Esc Puts Menus away and leaves Edit mode
<-# Enters data 
F I Display help messages 
F2 Enters the Edit mode 
F3 Selects a row in list and report views 
F4 Selects a column in list and report views 
Shift F5 Apply and remove search conditions 
F6 Next View 
F7 Move to previous record 
Shift F7 Move to first record 
F8 Move to Next record 
Shift F8 Move to last record 
F9 Recalculates any formulas 
F10 Displays a list of choices 
Cntrl Enter Selects PROCEED 

STARTING REFLEX. (after the system has been installed) 

a. Put the disk containing your copy of the system diskin drive A: 

b. Put a formatted data disk in drive B: 

c. At the A:> type REFLEX 

d. You should see the following opening menu. 
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ws Edit Print/File Records Search
 

FORM _________ LIST 

XTAB RELXGRAPH
 

To Choose a menu, press the (/)key. For Help, press the F1 key 

The main options Views, Edit, Print/File Records are listed across the top of the
 
screen.
 

e. Type / V The following sub menu should appear. In the submenu, some of the
options will appear in bold print and other options will appear in a fuzzy outline. 
The options in bold letters can be selected. The options which appear in fuzzy
letters cannot be selected at this stage. For example the graph option appears in 
fuzzy letters. The graph option is unavailable because we have just started and do 
not have anything to graph at this time. 

Views Edit Print/ie Records Search
 
Form
 
List
 
Graph
 
Xtab
 
Close
 
Resize
 
Expand
 
Shrink
 
NextOuit View
 

f. Press the ESC key to exit the form menu. (Reflex and Lotus have many keys in 
common. The / key activates the command line and the ESC key is used to exit or 
backout of a command. 

CHECKING OUT THE REFLEX VIEWS. The Reflex report and utilities disk
contains a data set from a sports equipment sales equipment firm. We will load is data set
and use it to demonstrate the Form View and List View. 
LOADING OR RETRIEVING A DATA FILE. The command to load a previously 
defined data file is under the Print/File command on the main command line. To load a file 

type / P R (command Print/File Retrieve) 

or 
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type / +- the command line 
select Print/File 4- use the right arrow key 
select Retrieve use the down arrow key 
press the Enter key 

-

You should see the following input screen. 

views Edit Print/File Records Search 

RETRIEVE REFLEX DATABASE
 

Directory Be\ - Change directory to B: 

Name
 

ProLae Cane 

Check the Directory or default disk drive. If the default drive is designated as A: and your
data is on B:, first you need to use the UP arrow to move to the directory block and Enter 
B: If the drive indication is correct, then you can type the name of the file. It may be more 
convenient to use the F1O or Choices key to obtain a listing of the files on the disk as 
shown below. 

Views Edit Print/File Records Searchl 

RETRIEVE REFLEX DATABASE
 

Directory B:\
 

Name
 

REFLEX FILE
 

SALESREP 
PEOPLE
 
SURVEY 4- Select file, press ENTER
 

Use the UP and DOWN arrow keys to highlight the desired file (SURVEY in 
this example) and press the Enter key. 

Next the computer will highlight the Proceed box. Press Enter if the choice 
is correct, otherwise use the right arrow to select Cancel and press enter. Assuming you
have selected the SURVEY or Maputo data set, you should be returned to the FORM view 
which shows the information in one of the records in the dataset. 

21.4 ,4
 



A SAMPLE FORM VIEW 
MAPUTO 

WITH DATA 
SURVEY 

RECORD FROM 

Views 

FORM 
Edit Print/File Records Search 

Yr: 86 
Mo: 4 
Da: 27 
Commodity: Avocado
 
MinPrice: 200
 
oaxPrice: 250
 
Qsold: 66
 
R: 1 
P: 2
 
3 
#Sell: 13
 

To view additional records, use the 

F8 key to move forward one record 
F7 key to move back one record. 

As you continue to press either the F7 or the F8 keys, the information to the left of the 
headings will change. The information with each item on the screen is referred to as a field 
within a record. The first field in the record is the year of observation. The second data 
field is the month and the third field is the date the survey was taken. 

CHANGING FROM FORM VIEW TO LIST VIEW In the Form view, only one
data record is shown at one time. In the List view, the data is presented as in a 
spreadsheet. The individual records are shown as rows and the fields within each records 
are represented as columns. To change for the form View to the List view, 

type / V L R for Command View Replace 

or type 

to get the command line 

use the down arrow to select List, press Enter 

You should see the following menu at the bottom of the screen 

IReplace Vertical Horizontal 

Select Replace. The data screen should appear as shown below. 
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A SAMPLE FORM VIEW WITH DATA RECORD FROM 
MAPUTO SURVEY 

Views Edit Print/File Records 
 Search
 
LIST
 

Yr 
6 

Mo 
-----

Da 
--------

Commodity 
----------

MinPrice MaxPrice 
-------- --------

Qsold 
-------

86 4 27 Avocado 200 250 66 
86 5 27 Avocado 200 250 
86 5 13 Avocado 200 250 
86 6 3 Avocado 350 400 
86 
86 

6 
6 

12 
17 

Avocado 
Avocado 

250 
200 

300 
250 

86 7 15 Avocado 250 300 
86 
86 

4 
4 

15 
22 

Banana 
Banana 

300 
300 

400 
400 

86 4 27 Banana 350 400 
86 5 6 Banana 250 400 
86 5 13 Banana 250 300 

Use the Arrow keys to scroll through the data set as you would with a spreadsheet. You can enter data and/or replace any entry by moving the cursor to a particular cell and typing
the correct value. The following keys are also useful. 

Home Moves to the first record in the data set
End Moves to the last record in the data set
PgUp Moves up one full screen 
PgDn Moves down one full screen 

Changing from the List to the Form View. Just type 

/ V F R (command Form Replace) or use the arrow keys to change back to 
the Form View.
 

Displaying both the Form 
 and the List Views on the same screen. It ispossible to split the screen and show data in the Form and in the List View at the same time 
on the screen. Assuming the Form view is now displayed, type 

/ V L V (command View List Vertical) 

The choice between Horizontal and Vertical is where you indicate if you want the views 
side by side or one view on top of another. 

Quitting Reflex. To quit reflex type 

/ V 0 (The quit command is iLthe View submenu) 

Type Yin response to the question Yes or No. 
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The above is a quick introduction to some of the material ii Chapter 3. However it
should provide some background so you can begin with the Tutorial on page 251 of the 
users guide. 
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Lesson 22
 
USING REFLEX TO DERIVE PRODUCTION
 

COEFFICIENTS BY SIZE OF OPERATION
 

Prepared by Art Stoeck .r and Elton Li 

Bt CKGROUND 

There are many cases in modeling when it is desirable to have production
coefficients which are characteristic of certain farm types. For example production
coefficients for traditional, mechanized, crop farms, large farms, small farms etc. 

OBJECTIVES 
The objectives are to illustrate the use of data base techniques such as sorting,

filtering, and crosstabulation to select records and summarize characteristic which are 
representative of certain types of farms, present the results in cross tab form and in 
graphical forms. 

References: 	 Borland. "The Form View," Chapter 4; "The List View," Chapter 5; "The 
Graph View," Chapter 6; "The Crosstab View," Chapter 7; in Reflex: The 
Analyst, Borland/Analytica, 1987. 

Cobb, S. "Traditional Views: Form and List," Chapter 3; "A Select View:
Filtering and Crosstabs," Chapter 4; "A Clear View: Graph," Chapter 5; in 
UsingReflex: The DatabaseManager,Mcgraw Hill, 1987. 

DATA 
When the analyst needs data by certain farm types, the best method might be a 

direct survey of the specific farms involved. However the time and monetary resources for 
survey analysis are not always available. In the following example input-output
coefficients for swine production by medium-to large and small swine producers in the 
Dominican Republic were needed for an agricultural sector model. The resources for a 
survey were not available. The data source used was a "Census" of swine producers for
1983 and 1985. The survey for 1983 is listed in Table 22.1. The fields or categories listed 
were 

province
 
region 	 one of eight regions 
Year either 1983 or 1985
 
Farms no of farms with swine
 
All pigs All pigs on farms 
Adult Males number of adult males on farms reporting 
Unbred female number adult unbred and non nursing female3 
Pregnant female number of bred females 
Female with pigs number females nursing pigs
 
Unweaned pigs number of nursing pigs

Growing female number of young growing females pigs
 
Growing males number of young growing males pigs
 
Fattening pigs number of pigs being fattened for market
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Table 22.1. Listing of Data in File SWDATA from the Census of Swine in the Dominican Republic 

Region Province - .. x Year All pig ran Adult-=m bred f Pregnant Fwulea Nursing- Crowing Growing Fattenin 

Central Dist.Natio 61161 626
1 193 239 2157 5422 1539 15455 12593 1521 15541
Central sanCristob 1 1903 11239 297 221 555 3451021 2550 2311 2657 1502
Central Pervia 1 1963 3473 304 
 139 
 260 457 109 744 673 530 561
Centra, Monte Plat 1 1933 15619 493 357 134 1342 4429 2087
524 2414 3632
Suroeet SanJuan 2 1983 6516 768 346 695
579 339 2074 1143 1004 338
SLOLurota utrelllta 2 1933 1069 119 
 s0 .46 121 67 373 131 119 32
SurO ata Azua 2 1963 4120 633 130 242 464 1077 872
190 942
Norcentral La Vega 3 1963 39741 1624 1581 
203
 

552 3597 1264 0962 6719 57268 :3gNorcentral Salcedo 1933
3 9230 
 794 170 311 1022 360 2414 1569 1634 1750
Norcentral Moneul 3 .913 8554 719 171 675
31 290 1320 2180 1605 :452
Her Puerto Pla 4 1983 29117 2141 
 670 1320 2924 1296 9441 3336 4111 521i
.err. Santiago 4 1913 23931 682 477 1002 2567 1014 2542
6619 2604
Norts ELpaillat 4 1963 35213 1284 505 1178 348 1267 
7036
 

1962 5965 5626 1092
Nordeste Duarte 5 1983 16877 466 463
243 
 1131 491 4630 3075 2600 4224
Nordeste Sanchez Re 5 1983 8392 459 224 563 499 653850 3277 561 1765
Nordeste .T.Sanche 5 1963 17217 762 296 931 1570 638 4318 
 2614 2612 3963Nordeste Samans 5 1983 1144 114 192
42 161 42 202 137 34 204
Eats LA Altaqra 6 1933 36462 603 
 783 1514 3442 1546 10000 6900 6666 5599
Late S.Pedro Ma 6 1963 2266 104 84 162 69
275 585 401 347 323
E t. 11 Seybo 6 1933 9682 301 275 836 918 410 2462 1956 1929 1094
Eats La RoonrL 6 1933 2954 21 70 91 259 70 579 513
ELte Hato Mayor 6 1963 25093 247 601 1660 2253 1129 6d07 5333 

423 951 

oroeete Monte Cris 7 1963 2806 215 76 150 315 124 690 
4616 2494
 

565 443 243
Noroacmt Dajabon 7 1983 3943 299 
 153 232 304 149 1023 173 777 427
NoroeCte Valverde 1933
7 6440 
 469 126 315 643 165 1741 1445 1272 713
Noroeste Santiago R 7 1983 2026 222 86 166 200 93 661 
 321 267 232
Sur Barahona S 1963 3753 1440 135 262 421 156 093 521 295 1070
Sur Pedernales 1 1933 391 122 37 68 41 21 6112 12 92
Our Independen 3 1983 914 137 110 145135 59 226 3 6 300
Sur Bahoruco 6 1983 2302 752 a6 197 246 72 396 834 274 195
Central Dint.Matio 
 1 1965 71377 358 043 2159 6320 2060 15727 17225 15561 10762
Central SanCristob 1 1985 16777 231 304 1428 

Central Pervia 1 1935 1431 297 


1520 596 4644 4097 2526 1662
171 316 731 219 1604 2051 2132 727Central Monte Flat 1 1985 20536 639 550 1308 601 5049
1911 4505 40G4 2540
suroeee SanJuan 2 1965 1436 199 57 343 130 30 200 239 90 347
suroeste £Ltrelleta 2 1965 130 33 10 69 15 3 321 2
Suroeste Azua 2 19135 634 125 34 67 I 

2 
14 99 213 102 32Norcantral La Vega 3 1985 64702 1633 
 844 2571 4662 1925 14361 15142 13439 11666
Norcantral Salcado 3 1965 26635 976 327 886 1723 132 67016550 5578 4031
Norcentral Mona .oul 3 1915 15323 464 933
253 1196 
 522 3736 3518 3113 2047
Netse Puerto Pi 4 1985 33941 1659 549 
 1663 2745 1213 8692 8254 6314 3931
orte Santiago 4 1935 55655 2121 193 2877 4321 134741703 10694 369 12900
Horte Lapaillat 4 1965 52196 1963 1830
607 4022 1778 14477 11671 9653 3153Hordetu Duarte 5 1985 21946 974 751 
 1353 1549 656 5039 5612 4442 2546
Nordeste SanchaezRa 5 1985 11850 125 247 663 341 3050901 2512 25"4 1552
Nordeste M.T.Sanche 5 1935 32343 1316 1545486 
 2421 1051 7923 6520 6166 6229Nordeare Saiuna 5 1965 2787 230 84 209 236 7 565 845 627 93Eate La Altaqra 6 1915 26433 1054 424 1746 1840 740 5325 6571 6202 3565
Elte S.Pedro Ka 6 1915 3995 82 71 
 313 320 315 913 210 847 406
rate l Seybo 6 1935 24159 543 396 1260 1755 4469640 4531 4075 6936
Ete 1a Romans 6 1965 4362 40 50 326
161 122 
 159 1089 392 363
Noroeate Monte Cris 7 1915 1631 242 106
42 147 54 307 510 347 11
Noroese 'an 7 1905 1779 299 55 166 216 60 400 448 342 92
Noroeate verde 7 1935 2519 271 56 156 275 87 614 
 714 536 79
Noroemte .ntiaqo R 7 1935 2502 74 189
319 241 
 94 673 594 434 203
Sur ara ona 3 1985 448 136 47 235 o6 10 383 23 6Sur Pedernales 19835 39 1
17 25 1 1 7 6Sur Independen 8 1935 109 32 
 6 44 6 1 26 10
15
Sur Bahoruco a i15 307 112 26 161 21 6 36 35 11 11 

The province level data is a total over of all groups of producers in the province.
For example there is no pure measure of swine production by small farmers. However if
producers in a given province are somewhat homogeneous and the differences between 
producer types are reflected by differences in provincial averages, then the provincial level 
data may be used as a substitute for direct survey data. 

The Analysis 

In the following example, the provincial level data has been provided on disk which 
can be loaded into the computer. Once the data has been loaded, it will be necessary to 
calculate some averages 

Pigs per farm = All pigs/ Farms 

Pigs per litter = Unweaned pigs/ Female with pigs 
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Prod sows per farm = 
(Females with pigs + pregnant female)/farms 

total pigs per sow = 
(Nursing pigs+growing females + growing males+fattening pigs)/

(unbred female+ pregnant females + females with pigs) 

Producing females per male = 
(Pregnant females+ females with pigs)/adult males 

Insert the Reflex disk In drive a: 
Type
REFLEX to load the Reflex program
/PR for Command, Print-File, Retrieve
SWDA TA or F1O to select the example data set 

select 
SWDA TA 

Move the Cursor to 
PROCEED 
Press ENTER to load the data into memory 

ENTERING FORMULAS 
with 

Field and Sort Setting 

In this example, we will use the Records Field and Sort Settings Command 
to enter the formulas to calculate the averages discussed above. To use the this tool 

Type
/ R F for Records, Field and Sort Settings 

You should see the following Field and Sort Setting screen 

Field Type Formula Sort # Format Prec 

Region Text 
Province Text 
Region No. Numeric 
All Pigs Numeric 
Farms Numeric 

Field The fidd in the above forin is the name of the variable or characteristic in the 
mcord. 

Type The = refers to the type of data, either text for a label like the province name 
or numeric for a characteristic like the number of farms in a province. 

Formula The Formula fi.ld is where we will enter formulas to calculate values for new 
variables from the existh~g data, however the formula field is now empty 
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Sort # 	The Sot no is used in indicating the order in which the data fields are to be 
sorted. The sort field is not used in this example. 

Format The Format field is used to format data the same way data was formatted with 
the range format command in Lotus. The default for numeric data is general. 

Prec The .Er field is used to indicate the precision or number of decimal places. The
Precision is indicated if the fixed or currency formats are used. 

Adding New Fields and Entering Formulas 

Use the arrow Keys to move the cursor to the last row in the Field colurm. This
cell should be blank). A new field or variable is added to the data set just typing in the 
name. 

Pigs crn .'The first variable we will add is pigs per farm. This variable will becalculated by dividing the total pigs in each province by the number of farms. 

Move the Cursor to the Field column. Type Pigs per Farm
Move the Cursor to the Type column Type Numeric 
Move 	the cursor to the Formula column 

Type Total Pigs/Farms 
or
 

Press F1O (the choices), Select Total Pigs

Type /

Press 	F1O, Select Farms 

Move 	the cursor to the Format column Type Fixed 

Note that a 2 appears in the precision field for two places after the decimal. This 
completes the steps for the calculation of the number of pigs per farm. 

The remaining variables are added to the data set in the steps described below. 

Total Pigs per Sow, 

Move the cursor to the blank row in the Field Column 
Type Tot.Pigs per Sow 
Move the cursor to the Type Column Tyoe Numeric 
Move 	the-cursor to the Formula Column.
 

Type

(Fattening+female+mael+Unweaned)/(pregnant+ With Young) 

or let Reflex build the formula 

Type (

Press FIO, Select Fattening, type +
 
Press F1O, Select female, type +
 
Press F1O, Select male, type +

Press F1O, Select Unweaned, Type )/(

Press FIO, Select Pregnant, type

Press F1O, Select With Young, type ) Press Enter
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Move the cursor to the Format field, either 

type Fixed 
or 

press the F1O key, select fixed 
or 

type" (the "means use the entry in the line 
above) 

Repeat the above steps to create the variable, below by entering the necessary names and
formulas. Format the data to have two places after the decimal. 

Breeding Fernals=Ma, use the formula
(Pregnant + With Young)/ Adult Males 

Si7ze Clas. Use tie @IF statement to classify the provinces into those with medium to
large farms and into those with small farms. 

Move the cursor to blank row In the Field Column 
Type Size Class 
move to the type field, enter TEXT
Move to the Formula Field, type the formula

@IF(pigs per farm<20, "Small","Med-Large') 

The Completed data set should appear as 

Field Type Formula Sort # Format Prec 
Region Text
 
Province 
 Text
 
Region No. Numeric 
 General 
All Pigs Numeric General 
Fa'ms Numeric General
 
Adult male Numeric 
 General
 
Unbred fem Numeric 
 General
 
Pregnant f Numeric 
 General 
Female w p Numeric General
 
Nursing pi Numeric 
 General
 
Growing fe Numeric 
 General
 
Growing ma Numeric 
 General
 
Fattening Numeric 
 General
 
Year- Numeric 
 General
 
Pigs per f Numeric All Pis/Farms Fixed 2 
Tot. ia ve Numeric IFattening pigs + Growir Fixed 1 2 
Prod sow p Numeric IFemales with pigs+Preqg _ Fixed 1 2 
Size Class Text -@IF(Pigs per farm<20,"S_ 

iProceedl 

When finished, Move the cursor to the PROCEED cell.and press Enter
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CROSSTABULATION 

The Crosstab View is entered by typing 

/ V X for View Crosstab 

The opening Crosstab screen appears as 

Views Edit Print/File Records Search Crosstab 

XTAB 

Summary C Z Field 

LAL 

The first step is to fill in the Summary and the Field boxes. 

Summary. The Summary command indicates the type of summary. To examine the 
type of choices available, place the cursor In the summary box
and press FIO. Choose @AVG which will add all of the values in 
the field specified. 

Field. The Field command lets you select one of the variables or field names in the 
data set. Move the cursor to the flold box and press FIO. 
Choose the field name (e.g., Pigs per farm). 

Move the cursor to first Row over the word ALL. We will use the crosstab command 
to make a column for each size of herd. 

Type / C for / Crosstab 
Select For Each You should see the sub menu 

Crosstab For Each
 

For Each 4 Column Row 

Field Name
 

I I C 1 IProcep_ 


Press F1O to list variables 
Select Size Class 

The values in the first row of the table will be calculated. 
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------------------------- -------

Cross Tabulation With Average Production
 
Characteristics by Size of Herd
 

Summary: [2AM-_ Field: pinis ier ferm i
 

Size Class
 
Small Med-Lar ALL
 

ALL 8.10 53.92 30.63
 
=@AVG (All Pigs) 4016.1 26803.8 15216.8
 
=@AVG (Pisper sow) 4.99 6.97 5.96

=(AVG(Prod sow per 3.96 6.94 5.42
 
=OSUM( arms) 12724 21585 34309
 
=@ COUNT(Farms) 30 29 59
 

T enter these formulas to obtain additional 
characteristics in the same crosstab 

Obtaining additional variables in the same cross tabulation. The standard cross tab 
allows you display only one variable or field in the cross tab table. However you can 
display data from additional fields or variables in the same table by the use of formulas in 
the row or column headings. In the above example, in the second row, the formula 

=@AVG(AII Pigs) 

causes reflex to tabulate the average of the total number of pigs in each province labeled 
"Small" and in each province labeled "Med-Large" 

The formula in the third row 

=@AVG(pigs per sow) 

causes reflex to calculate average number of pigs per sow for "Small", "Med-Large", and 
for All provinces. 

The formula in the fourth row, 

=@AVG(Prod sow per boar) 

causes Reflex to take ar. average of the number of prodicing sows per boar in provinces 
characterized by "3mall", "Med-Large", and ALL provinces. 

The formula in the fifth row, 

=@SUM(Farms) 

causes Reflex to total the number of farms in those provinces characterized by small, med
large, and All farm sizes. 
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The formula in the sixth row, 

=@COUNT(FARMS) 

gives a count of the provinces which fall in each category. 

Printing the Crosstab 
The results of the crosstab can be printed on paper or "printed" to a text file by 

typing 

/ P P for Print/file Print 

You will see the following screen 

LViews Edit Print/File Records Search Options 

Print Settings
 
Title Line 1
 
Title Li .
 _ 
Output X 

_ 

To Printer To Disk File 
Margins Left 2-- Right
 

Top _2_ Bottom 6-
Page Length Setup S--ng [-

Paper Feed: Continuoll -single Sheet
 
Print Page To
 

ri[Put Away7 I Cancel 

Print Setting Screen 

Enter the titles, and the necessary printer settings. Move the cursor to the PRINT 
box and press enter to print out the active screen. 

The instructions or commands to set up a particular crosstab can also be saved in a 
separate file. You may want to have several cross-tabulations for a given data set and do 
not want to reconstruct each crosstab. To save the instructions for a crosstab, Type 

/ C S for Crosstab Save. 

You will be asked to supply a file name for the crosstab. 

The results obtained from the crosstab analysis indicate the coefficients related to 
productivity per breeding animal were much lower in provinces where the average herd size 
was less than 20 animals per farm than they were in provinces where the average herd size 
is more than 20 animals per farm. The analysis also indicates that most of the production 
occurs those provinces where there are more than 20 animals per farm. 
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GRAPHICAL ANALYSIS OF THE DATA
 

REFLEX GRAPH VIEW. The Graph View is entered from the Form View or the List 
View. Type 

/ V G for View, Graph. 

You will see the prompt at the bottom of the screen, 

Which Way? Replace Iverticall rizontall 

Choose Replace. You should see the opening Graph View as outlined in Figure 22.1. 

NViews Edit Print/File Records Search Graph Type
 

GRAPH 
 Scaling +-x,y scaling 
Options --Sunmary, titles
 
For Each +-each Y variable
 
Print +-Save in PIC file
 

ix axsfield +- Name of x variable goes here
 
4-First Y variable goes here
 

Figure 22.1. Opening Screen for Reflex Graph View 

When you enter the Graph View, two additional commands, Graph and Type 
appear on the menu bar at the top of the screen. Type 

/ T to see the type of graphs available. 

Our objective is to obtain a feel for the data we are working with. We have 
classified provinces as having farms which are "small" where the average numbers of
animals per farm was less than 20 and medium to large when the average number of 
animals per farm exceeded 20. We will examine this data from a graphical perspective. 

Graphing the Data. The following steps will allow the user to set up an initial graph but 
these steps do not use all of the options which are available. 

Select the X axis variable. (Farm Size).
Move the cursor to the X axis box,
Press F1O, Select Size Class 

Select the first Y axis variable (All Pigs)
Move the cursor to the Y axis box (see Figure 22.1)
Press F1O, Select All Pigs 
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----- 

The Summary Command. You should now see the number of pigs for each province
shown record by record. You can use the arrow keys to scroll through the data points.However this is "too much" if you are trying to get a feel for the data. A graphical
summary would be preferred. The summary command is under the Graph - Options menu 
(see Figure 22.1). Type 

/ G 0 for Graph, Options. You should see the following subdean 
in the center of the screen. 

Graph Ootionsi

summary- Summary box, indicates 
Title
X Grid 

n 
on 

Off 
Off 

type of summary desired 

Y Grid on Of 
X Label with= 

Move the cursor to the summary box (see above) and press FIO. You will see
another submenu of types of summaries or ways the Y variable or characteristic can be 
tabulated. 

@Count-------------number of observations with characteristic

@Min -----
< Minimum observed value of characteristic
 
@Max < 
 Maximum observed value of characteristic
 
@Sum <
----- Total of all observations
 

_--Avg < .-----Average of all observations
 

Move the cursor to the @Sum and press Enter. The graph should now consist of two points connected by a straight line. These points represent the total ofall pigs on medium-large and all pigs on small farms. The data would be more meaningful
if displayed as a bar graph. Type 

/ T B .forType Bar. 

The graph should appear as shown in Figure 22.2. This shows that production isheavily concentrated in provinces where there are at least 20 animals per farm. 

For Each Option. The For Each option provides yet another tool for letting us "see" the
data. Use the For Each option to see how production changed between 1983 and 1985 on 
small and on medium-large farms. Type 

/ G F for Graph, For Each. 

You will see the list of choices. 

Fields 
Adult males
 
All pigs 
Farms
 

Year -- Select Year 
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Figure 22.2. Graphical Summarization of Total Numbers of Pigs by Size of Farm 

The For Each provides a graphical cross classification of the Y variable according to 
each level of the selected For Each variable. We will choose Year to obtain a graphical
crosstabulation of pigs by farm size by year. Sclect Year. You should now see the graph 
shown in Figure 22.3. This graph indicates that animal numbers increased from 1983 to 
1985 in provinces where there were more than 20 pigs per farm but that total production 
declined in provinces were there were less than 20 pigs per farm. The answer to one 
question often leads to another question, in this case why did one group of producer
increase numbers while another group decreased. We will use Reflex and explore this 
question further in the next lesson. 
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Figure 22.3. 	 Graphical Crosstabulation of Swine Numbers for Each Farm Size Where the 
Year Variable is Used as a For Each Variable 
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Lesson 23
 

APPLICATION OF THE SEARCH AND CROSSTAB FEATURES 

OF REFLEX TO DETERMINE THE NATURE OF CHANGES IN 

THE SWINE INDUSTRY IN THE DOMINICAN REPUBLIC 

Prepared by Art Stoecker and Elton Li 

BACKGROUND
 

The graphical analysis of the of the data in the previous lesson (See Figure 1),
indicated that while the total swine production by medium to large producers had increased 
significantly between 1983 and 1985, the production by provinces characterized by small 
producers had actually declined between 1983 and 1985. Several policy related questions
arise. 

1. Does the shift occur because small producers are losing money and reducing 
production? 

2. Does the shift occur because herd size has increased and provinces which were 
classified as "small" in 1983 are classified as "medium-large" in 1985? 

3. Are the provinces with the largest changes declines (increases) associated with 
lower (higher) efficiency ratios (ie pigs per litter, breeding females per male)? 

Data base programs can be used to organize data to help provide answers to the 
above questions. 

OBJECTIVES 

The objective is to illustrate the use of data base features such as search and cross 
tab features to make data tabulations that can be used for policy research. The specific
objectives are 

a. Discuss the use of the Search and Filter Conditions 

b. 	Discuss the interaction between the Search Conditions and the cross tabulation and 
graphic displays. 

References: Borland. "The Form View," Chapter 4; "The List View," Chapter 5; "The 
Graph 	View," Chapter 6; "The Crosstab View," Chapter 7; in Reflex: The 
Analyst, Borland/Analytica, 1987. 

Cobb, S. "Traditional Views: Form and List," Chapter 3; "A Select View: 
Filtering and Crosstabs," Chapter 4; "A Clear View: Graph," Chapter 5; in 
UsingReflex: The DatabaseManager,Mcgraw Hill, 1987. 
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Figure 1. Number of Pigs on Farms in Small and in Medium-Large Herd Sizes in 1983 
and 1985 
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Use of the Search and Filter Commands 
The procedure will be to develop a subset of the data records to be used in a cross 

tabulations. 

Insert the Reflex System disk in drive A and data disk witha 

the data set SWDATA in drive B: At the A> prompt, type
 

REFLEX
 
/ P R for/ Print/File Retrieve
 
SWDATA file to retrieve
 

After the data file has been loaded, the first step will be to select the subset of the
data which relates to small producers. This data will be used in the cross tabulation to list 
out changes in the numbers of farms, total animals, and animals per farm between 1983
and 1985. The process can be repeated for the medium-large farm provinces. 

The Search Option. The Search isone of the commands listed at the top of the Reflex
 
screen. To set up the search conditions,type
 

/ S S for / Search Set conditions
 
of use the arrow keys to choose
 

1 Views Edit Print/File Records Searchi Crosstab 
Set Conditions
 

Apply Filter
 
Remove Filter
 
Find Record
 
Keep RecQrd
 

You should see the Search Conditions Menu shown below. To select the records 
which relate to small producers, move the cursor to tho SIZE CLASS field 
and type "Smal" inthe Condition column. Setting the search does set up the 
instructions for the search for records where the farms size is"Small" but does not actually
dfote e_c. Move the cursor to the proceed cell and press ENTER 

SEARCH CONDITIONS
 

Method of entry: E] Cell Table 

Field Condition
 
Region
 

Size Class "Small"_
 

Use: 7 Conditions as Entered '- Opposite 

Proceed Cancel
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To actually select the subset of records, You must apply the Filter. Type 

/ S A for / Search, Apply Filter. 

When the filter has been applied, the word 

FILT appears at the lower right of the screen. The filter means that only a subset 
of records are available. 

Using Multinle Entries in the Condition Column. You may make entries in more 
than one row. Additional entries in the same condition column represent an AND
requirement. Only record which meet all conditions are selected. For example if you
wanted a list of provinces in the Central region in the "small" size class, you would also 
enter "Central" in condition field for Regions as shown belLw. 

SEARCH CONDITIONS
 

Method of entry: = Cell Table
 

Field Condition
 
Region "Central"
 

Size Class "Small"
 

The above setting will select those records from provinces in the Central region in 

the "Small" farm class. Try it. Do not forget to type 

/ S A for/ Search Apply filter. 

You should see only one record since there is only one case where a province in the 
Central region was classified in the "Small" class. 

You can Remove the effects of the filter by typing 

/SR for / Search Remove Filter. 

Note that as soon as the filter has been removed, the full data set reappears and the 
word FILT is removed from the bottom of the screen. 

The OR Condition 
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You noticed that as soon as you made an entry in the Condition column, that
another column opened up with the label OR as shown below. The OR is used if you are
also want records which meet another set of conditions. For example if we want also want
records for "Med-Large" farms in any of the Norcentral, None, Norcentral, Norte or 
Nordest regions we can er er 

SEARCH COND ITIONS 

Method of entry: = Cell Table
 

Field Condito OR
 
- 1 __ "Central" "Nor, 

'
_SU .S s14-U- "Small" 11Mad-Larae

The 'r,. is a way of telling Reflex to search for any region name which begins
with the letter:., ""or", hence records in the None, Nordeste regions will be selected. 

You have an alternative method of entering conditions through the cell rather than 
the table. Here the search condition 

Region ="None" and Size Class ="Small" 

is entered in the condition cell. This selects all records in the Norte region in the Small Size 
Class. 

SEARCH CONDITIONS 

Method of entry: Cell W Table 

Condition Region="Norte" and Size Class="Small"I 

Use: 7 Conditions as Entered = Opposite 

Proceed [ CancelJ 

APPLICATION OF THE CROSSTAB WITH THE SEARCH
 

FILTER TO ANALYZE CHANGES IN SWINE PRODUCTION
 

For the first step we will use all records which are in the Small Size Class. Remove 
the Current Filter by typing 

/SR (ISearch Remove Filter) 

Go to the Search Set Conditions menu by typing 

/
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/SS (/Search Set Conditions) 

Under the Condition column and the Size Class Row, 

enter "Small" Use the Delete key to remove any other entries
 
in the Condition or the OR columns. The search condition should appear as
 

SEARCH CONDITIONS
 

Method of entry: Cell Table
 

Field Condition
 
Recrion 

Size Class "Small" 

Use: F Conditions as Entered = Opposite 

P r oceed Cancel
 

Apply the Filter by typing
/SA (for /Search Apply Filter)
 
Change to the crosstab view by typing 
SV X (for /Views Xtab) 

Set Up the cross tab screen as shown below. 

Summary Variable @Sum
Field: Farms 
/ Crosstab For Each (row) Province 
/ Crosstab For Each (col) Year 

The data in Table 1indicates that the number of farms with pigs inthe "small"
provinces has decreased dramatically between 1983 and 1985. However there are
provinces which are not in the "Small" group in 1985. 

4 
The next question is with fewer

farms with pigs, did the average herd size on the remaining farms increase? This can be 
answered by revising the Cross tab view by 

STfunlary variable to @AVG 
Field Pigs per farm 

The cross tabulaticn in Table 2 indicates with one exception that the number of pigs
per farm actually declined between 1983 and 1985 for the provinces in the Small Size
Class. The status of the 4 provinces with no listing for 1985 is not clear at this point.
However the results in Tables 1 and 2 indicate that the decline in production in provinces in 
the small category is because 

a. There are fewer farms with pigs. 
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-------------------------------------------------------

Table 1. List of pigs per farm from selected list of provinces with small herd sizes in 1983 
or 1985 

CROS STAB 

Summary: S Field: 
Year 

1983 1985 ALL 

P Azua 638 125 763
 
r Bahoruco 752 112 864
 
o Barahona 1440 136 1576 
v Dajabon 299 299 598 
i Estrelleta 189 33 222 
n Independenci 187 32 219 
C Mons.Noul 719 719 
e Monte Cristy 215 242 457 

Pedernales 122 17 139
 
Pervia 306 306
 
Puerto Plata 2141 2141
 
Salcedo 794 794
 
Samana 114 280 394
 
Sanchez Rami 459 825 1284
 
SanJuan 768 199 967
 
Santiago Rod 222 319 541
 
Valverde 469 271 740
 
ALL 9834 2890 12724
 

b. There are fewer pigs per farm for those still producing pigs. 

A similar analysis can be carried out for large producers. Type 

/ S R (to remove the current filter) 
/ SS (to Set Conditions) 

To get to opposite selection (ie select Med-Large size Class),
choose "Opposite of Conditions" 

Apply the Filter, type / S A (Search, Apply Filter) 

Note dtat the most of the data cells in the cross tab view are now empty, except for 
the 4 provinces which previously had no data for 1985. These provinces are now in the 
"Medium to Large" classification which means that the herd size increased for these 
provinces. 

After revising the Filter, we need to redo the For Each selection on the 
proinces because we have a different list of provinces (those in the med-large group). 

Type / C F for / Crosstab, For Each 
Select Provinces (the for each variable) 
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-----------------------------------------------------

Table 2. 	 Tabulation of pigs per farm from selected list of provinccs with small herd sizes 
in 1983 or 1985 

Summary: @AVG 	 Field: Pigs per farm
 

Year 
1983 1985 ALL 

----------- ------- -------
P Azua 6.46 5.47 5.96 
r Bahoruco 3.06 2.74 2.90 
o Barahona 2.61 3.29 2.95 
v Dajabon 13.19 5.95 9.57 
i Estrelleta 5.66 3.94 4.80 
n Independenci 5.26 3.41 4.33 
c Mons.Noul 11.90 11.90 
* Monte Cristy 13.05 6.74 9.90 

Pedernales 3.20 2.29 2.75 
Pervia 11.35 11.35 
Puerto Plata 13.60 13.60 
Salcedo 11.62 11.62 
Samana 10.04 9.95 9.99 
Sanchez Raid. 18.28 14.36 16.32 
SanJuan 8.49 7.22 7.85 
Santiago Rod 9.13 7.84 8.48 
Valverde 13.73 9.30 11.51 
ALL 9.45 6.35 8.10 

You now should have a list of the provinces which have at least one observation in the 
'Med-large" group. Change the 

summary variable to @Sum

Field variable to: Farms
 

The data in Table 3 indicates that the numbwr of fazms with pigs in the med-large 
group nearly doubled between 1983 and 1985. However, four of the provinces included in
the 1985 total were in the small category in 1983. The final Table 4 on pigs per farm for 
ihe medium and large group is derived by changing the summary and field variables in the 
cross tab. To get Table 4 type 

Summar. @A VG 
Field 	 pigs per farm 

The data in Table 4 indicates that the average herd size has declined in the med-large 
group as the number of producers has increased from 1983 through 1985. However the
data tabulations would ipdicate that the expansion in numbers of swine herds in the 
medium-large classes are at the expense of producers in the provinces with smaller sized 
herds. 
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Table 3. Number of Farms with Pigs in the Large Size Group in 1983 and 1985 

Summary: OSUM Field: Farms
 

Year
 
1983 1985 ALL
 

P Dist.Nationa 289 358 647
 
r Duarte 466 974 1440
 
o El Seybo 301 543 844 
v Espaillat 1284 1963 3247 
i Hato Mayor 247 247 
n La Altagraci 603 1054 1657 
c La Romana 21 40 61 
a La Vega 1624 1688 3312
 

M.T.Sanchez 762 1316 2078
 
Mons.Noul 464 464
 
Monte Plata 493 639 1132
 
Pervia 297 297
 
Puerto ?l.ata 1659 1659
 
S.Pedro Maco 104 82 186
 
Salcedo 976 976
 
SanCristobal 297 238 535
 
Santiago 682 2121 2803
 
ALL 7173 14412 21585
 

Table 4. List of pigs per farm from selected list of provinces with large herd sizes in 1983 
or1985
 

Summary: @AVG Field: Pigs per farm
 

Year
 
1983 1985 ALL 

----- ---- ----- ------ --------

P Dist.Nationa 214.05 199.38 206.71 
r Duarte 36.22 22.53 29.38 
o El Seybo 32.83 44.49 38.66 
v Espaillat 27.48 26.59 27.03 
i Hato Mayor 101.59 101.59 
n LaAltagraci 60.47 25.08 42.77 
c 
a 

La Romana 
La Vega 

140.76 
24.47 

109.uj 
38.33 

124.91 
31.40 

M.T.Sanchez 22.59 24.58 23.59 
Mons.Noul 33.02 33.02 
Monte Plata 31.68 32.14 31.91 
Pervia 28.45 28.45 
Puerto Plata 20.46 20.46 
S.Pedro Maco 21.79 48.72 35.25 
Salcedo 27.34 27.34 
SanCristobal 37.84 70.49 54.17 
Santiago 35.09 26.24 30.66 
ALL 60.53 48.56 53.92 
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Lesson 24
 

DESIGNING A REPORT WITH REFLEX2
 

Prepared by Art Stoecker and Elton Li
 

OBJECTIVES 

The objective is to illustate the process of generating reports from data base 
programs such as REFLEX. The report generator is on the REFLEX REPORT and 
UTILITIES disk. 

Place the Report disk In drive A and type 
REFLEX2
 

You should see the following screen 

Reflex: The Analyst
 
Report and Utilities
 

I-Report I Graph Print
 

e
ITranslat Aa
File Merge
 

[__Exit to Dos
 

Move the cursor to Report, presp Enter. You should see the following Report
View Screen. 

Report__d .. rint/File __a=,ch Attributes
 

Report Design--------------------------------------------

when printed column
 

Design Area
 

position numbers
 
_current 
 status indicator
 

Row 1 From col: 1 throuah Col 1 Summary
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D 	 a The design area is where, you enter the elements you want in the report.The design area is 254 characters wide and 500 lines long. 

When Printed Column. The When Printed column is used for the entry of row flags or
instructions to tell Reflex how to print each row of thm report. For example
which rows are headings and which rows are used for each line of the report. 

The Current Attribute Indicator. This indicator shows which of the attributes is used. 
The Summary attribute is the default when the Report View is opened. 

P show the position of the cursor and define the width of any selected 
element. This indicates the space available for data to be printed in the field. 

STEPS FOR SETTING UP A REPORT 
1. Retrieve the data base. A data base or data set must retrieved before you can design a 

report for the data. 

2. Change the sort order if necessary. The sort order affects the design of the report. 

3. Enter and modify the entries in the design area. The entries in the design area include 
a. Field names from the data base 
b. additional text which is printed as entered 
c. Summarization formulas for obtaining totals, subtotals, averages etc. 

Much of the work in designing the report involves switching back and forth
between the design area and the preview screen. That is you set up a design,
preview the lesign, go back to the design area and modify the report desiil. 

4. Change the pi-::cr settings if necessary and print the report 

5. 	 Save the report design on the disk if the report is to be printed or is to be used to 
generate another design in the future. 

The first step is to retrieve the data base. This is done by typing 

/ P R for / Print/File, Retrieve or by using the arrow keys and selecting 
Retrieve File from the Print/File menu shown below. 

_11= rt Edit- Print/r41s Seaarh At tributea 
Retrieve File
 

Change Printer Settings
 
Global Settings
 

After Selecting Retrieve File, 

Press the F1O key and select SWDATA 
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h.Bm Edit Print /F .e Search Att riutes-

Preview on Screen
 
Change Sort Settings
 
Display Values On/Off -- Report menu
 
Save Report Design
 
Retrieve Report Design
 
Erase Report Design
 
OuiZ._ 

SORTING THE DATA FOR THE REPORT 

The data base should first be sorted into proper order for the report. That is, thedata must be sorted into the exact order in which the individual records will be printed and
subtotals will be calculated and printed.

In this example, assume the report to be printed is the one shown in Table 1. Thisdata is in order by years (first 1983 data, then 1985 data is printed), then by regions, and
then by provinces within regions. The appropriate sort order is
 

Year 1
 
Region 2
 
Province 3
 

To indicate the order of data sorting and to preform the sort 

Type / R C for/ Report, Change Sort settings. 

You will see a sort setting sub menu. Enter the appropriate sort values in the rows 
for region, province, and year as shown below. 

SORT SETTINGS 
Reflex Field Name 
 Sort # A/D

Region 2 AI 
Province-•
 

Year 1 A 

When finished, move the cursor to the Proceed cell and press ENTER 

DESIGNING THE REPORT 

The Objective of the Report Design is to specify the elements you want to print andthe lcation on the page where the information is to be printed. The Report Design issimilar to the Form design with the main Reflex program. The elements of the design inthe when printed column control the frequency with certain records are printed and are
called Row flags 

Intr - Introductory material which is to be printed only one time and at the beginning of 
the report 
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Table 1. Printed Report and Comments on How Report Was Generated 

Census of Swine in the Dominican Republic fincr
 

Provice No. Farms All Pigs Pigs/Farm Liter Size Sows/ale +Head, at 
the top of each paqe
 

Dist.National 
 289 61861 214.05 10.04 11.12

Monte Plata 493 15619 31.68 8.45 5.23
Pervia 
 306 3473 11.35 6.83 4.07 
 Body, one line of each record
 
SanCristobal 297 11239 
 37.84 7.39 6.211
Central 
 1385 92192 73.73 8.18 6.66 #-2-Reqion, printed at Che end of each
 

reqion contains totals and means for each reqion

Azua 638 4120 6.46 5.67 5.03

Estrelleta 189 1069 5.66 5.57 
 2.35Body

SanJuan 
 768 6518 8.49 6.12 2.99J
 
Suroeste 1595 11707 6.87 5.78 
 3.46 42-Region
 

La Vega 1624 39741 24.47 7.09 8.81
 
Mons.Noul 
 719 8554 11.90 6.28 5.64

Salcedo 
 794 9230 11.62 6.71 8.13

Norcentral 3137 
 57525 1.6.00 6.69 7.53
 

Espaillat 1284 35283 27.48 7.07 9.42

Puerto Plata 2141 29117 13.60 7.27 6.30
 
Santiago 682 23931 35.09 
 6.60 7.51
 
Norte 4107 88331 25.39 6.98 7.74
 

Duarte 466 16877 36.22 9.43 
 6.67

M.T.Sanchez 762 17217 22.59 6.88 7.46
 
Samana 114 1144 
 10.04 6.71 4.83

Sanchez Ramirez 
 459 8392 18.28 6.57 6.02

Nordeste 1801 43630 21.78 7.40 6.25
 

El Seybo 
 301 9882 32.83 6.00 4.83
 
Hato Mayor 247 25093 101.59 6.03 5.63
 
La Altagracia 603 36462 60.47 6.47 6.33
 
La Romana 
 *21 2956 140.76 8.27 4.70
 
S.Pedro Macoris 
 104 2266 21.79 6.57 4.33
 
Este 1276 76659 71.49 6.67 5.16
 

Dajabon 299 3943 13.19 6.87 2.87
 
Monte Cristy 215 2806 13.05 
 7.18 5.78

Santiago Rodriq 222 2026 9.13 
 7.11 3.41
 
Valverde 
 469 6440 13.73 9.41 6.57
 
Noroeste 1205 15215 
 12.27 7.64 4.66
 

Bahoruco 752 2302 3.06 5.50 
 3.61
 
Barahona 1440 3753 
 2.61 5.72 4.27
 
Independencia 
 187 984 5.26 3.83 1.85
 
Pedernales 122 
 391 3.20 5.33 1.68

Sur 2501 7430 3.53 5.10 2.85
 

1983 17007 392689 31.58 6.83 
 5.46 fl-ear, printed at end of
 
each year's data
 

(pagebreak- causedby @New Page) 
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Provice No. Farms All Pigs Pigs/Farm Litter Size Sows/Male
 

DiSt.National 358 

Monte Plata 639 

Pervia 297 

SanCristobal 238 

Central 1532 


Azua 125 

Estrelleta 33 

SanJuan 199 

Suroeste 357 


La Vega 1688 

Mons.Noul 464 

Salcedo 976 

Norcentral 3128 


Espaillat 1963 

Puerto Plata 1659 

Santiago 2121 

Norte 5743 


Duarte 974 

M.T.Sanchet 1316 

Samana 280 

Sanchez Ramirez 825 

Nordeste 3395 


El Seybo 543 

La Altagracia 1054 

La Romana 40 

S.Pedro Macoris 82 

:ste 1719 


Dajabon 299 

Monte Cristy 242 

Santiago Rodrig 319 

Valverde 271 

Noroeste 1131 


Bahoruco 112 

Barahona 136 

Independencia 32 

Pedernales 17 

Sur 297 


1985 17302 


Two Year totals
 
34309 


71377 

20536 

8451 


16777 

117141 


684 

130 


1436 

2250 


64702 

15323 

26685 

106710 


52196 

33941 

55655 

141792 


21948 

32343 

2787 


11850 

68928 


24159 

26433 

4362 

3995 


58949 


1779 

1631 

2502 

2519 

8431 


307 

448 

109 

39 


903 


505104 


897793 


199.38 

32.14 

28.45 

70.49 

82.62 


5.47 

3.94 

7.22 

5.54 


38.33 

33.02 

27.34 

32.90 


26.59 

20.46 

26.24 

24.43 


2:.53 

2.1.58 

).95 


1,1.36 

1).86 


44.49 

25.08 


109.05 

48.72 

56.83 


5.95 

6.74 

7.84 

9.30 

7.46 


2.74 

3.29 

3.41 

2.29 

2.93 


29.63 


30.63 


7.63 

7.50 

7.32 

7.79 

7.56 


7.07 

7.00 

6.67 

6.91 


7.47 

7.16 

7.87 

7.50 


8.14 

7.14 

7.89 

7.72 


7.68 

7.54 

7.24 

7.37 

7.46 


7.01 

7.20 

7.04 

2.90 

6.04 


6.67 

5.69 

7.16 

7.06 

6.64 


6.00 

0.30 

0.00 

0.00 

1.58 


6.33 


6.58 


9.94
 
4.57
 
5.56
 
6.96
 
6.76
 

3.00
 
1.80
 
2.81
 
2.54
 

7.80
 
6.66
 
7.81
 
7.43
 

9.56
 
7.22
 
6.72
 
7.83
 

2.94
 
7.11
 
4.33
 
5.03
 
4.85
 

6.05
 
6.08
 
8.96
 
8.94
 
7.51
 

5.02
 
4.79
 
3.82
 
6.46
 
5.02
 

1.04
 
2.04
 
1.17
 
2.00
 
1.56
 

5.39 f4-Year
 

5.42 4Conc, conclusion contains
 
totals and means over both years
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Head - Headings which are to be printed below and introductory material but near the 
top of each page. 

Body - A line of information which is to be printed one time for each record in the 
report. 

1-first sort var A line of information is printed when the value of the first sort variable 
changes. In our example this is the year. 

2-second sort var A line of information is printed when ever the value of the second 

sort variable changes (eg regions) changes. 

The information in the Design area consists of 

Text: these are labels such as column headings, report names 

Fields: Locations where values form the data set are to be printed. 

Totals, averages, counts etc of the data. This is where column total or sums of 
variables over different records are obtained. 

The Design Screen which was used to generate the information in Table 1 is shown below. 
Study the Relationship between the information in Table 1 and the control information 
shown in the Design Screen below. 

Row Reporr -dit Print/File SeArch Attributes
 

Report Design ....................................................
 
1 Intr
 
2 Intr 'Census of Swine in the Dominican Reputlic
 
3 Intr
 
4 Head
 
5 Head Province No.Farms All Pigs Pigs/Farm Litter Size Sows/male
 
6 Head
 
7 Body Province Farm. . All i..L Pigs nt F Li -rer S17_ Pr
 
8 2-Reg fLagion RSum(Farm MSum(AlI o RAVG(Pigj RAva(Litter IAMV(Pro
 
9 2-Reg
 

10 1-Yea Year RSumlFarm .LSnrAll 9AVG PAML%.. z E!ArPta. 2=d
 
11 1-Yea Mew ?ann
 
12 Conc
 
13 Conc Two Year Totals
 
14 Cone I - lSum (arm flSum&All 1 LAVG(... RAvc(rititer
 

To begin the form design, Position the cursor in the top row, Press the F3 
(row select Key). This will move the cursor into the As Printed Column. 

Type lntr (to leave a blank row) 
or 

Press FIO Select Intr, Press Enter 
In row 2, Press the F3 key Type Intr, 
Use the left arrow key to move into the Design Area 
Type In the Title, 'Census of Swine in the Dominican Republic 

Row 3: Press the F3 key, Type Intr (To leave a blank row) 
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Row 4: Press the F3 key, type Head (To leave a blank line) 

Row 5: Press the F3 key, Type Head <---labels for column headings (note that each 
Move the cursor to the design area heading begins with asingle quote) 
Type 'Province <cr> leave 2 spaces 
ype 'No. Farms <cr> leave 2 spaces

Tpe 'All Pigs <cr> leave 2 spaces
 
Tpe 'Pigs/farm <cr> leave 2 spaces
 
ype 'Litter size <cr> leave 2 spaces
 

Te 'Sows/male <cr> 
Row 6: Press te F3 key, Type Head (To leave a blank line) 

Row 7: Press the F3 key, Type Body <-- print for each record 
Move the cursor to the Design area 
Press F1O select Province, <cr> leave 2 spaces 
Press FIO select Farms,<cr> leave 2 spaces 
Press FIO select All Pigs <cr> leave 2 spaces
Press F1O select Pigs per farm <cr> leave 2 spaces 
Press FIO select Litter size <cr> leave 2 spaces 
Press FIO select Sows per male 

You should "Preview the report" by typing
/ R P for / Report Preview on Screen 

Row 8: Press the F3 key, type 2.Region <-- print for each new region
Press F10, Sslect Region, <cr> leave 2 spaces
Press F1O, Select Farms <cr> Press FIO Select @Sum 
Press F1O, Select All Figs <cr> Press F1O Select @Sum 
Press FIO, Select Pigs per farm <cr> Press FIO Select @AVG 
Press F1O, Select Litter Size <cr> Press FIO Select @AVG
Press F1O, Select Prod sow per male <cr> Press FIO Select 
@A VG 

Row 9: Press the F3 key, type 2-Region <-leave a blank line 

Row 10: Repeat the process for 7, except type 1-Year in the as printed 
column 

Row 11: Type 1-Year in the As Printed column, move the cursor into 
the design area, Press F1O Select @New Page (to force a 
new page after the total for the year is printed) 

Row 12: Enter Conc in the As Printed Column 

Row 13: Enter conc in the As Printed Column, enter the title 'Two year totals in the 
Design Area 

Row 14: Repeat the process for row 8,except the "year" field is omitted. 

Preview the report on the screen. Type 

/ R P <-- for Report, Preview. 
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After the report appears correctly on the screen, it is ready for printing. The Print 
command is in the Print/File menu. However you should check the margins other 
parameters for the printer. Type 

/ P C <-- for Print/File, Change Printer Settings 

You will then see the printer setup menu shown below. Check the printer settings. When
the settings are correct, move the cursor to the Print box and press Enter to print the report. 

Print Settings
 
Title Line 1
 
Title Line 2
 

Output [] To Printer [-" To Disk File 

Margins Left F== Right [-74 

Top -r Bottom 

Page Length 66 Setup String I i ] 

Paper Fei. : Continuous ] Single Sheet 

Print Page -] To 100 

FPrint PutAwj Cancel 

Save Report Design. After you have finished printing, you should save the Report Design 
you have created. The report design file will contain instructions on how to print a specific
data set but does not contain the actual data. in fact you may have several report designs
for a given set of data. Each report design presents a different part of the same data. 

Type / R S <--- for Report, Save Report Design. 

You will be asked to supply a name for the report design. This can be the same name as 
the data set as Reflex will supply a different extension to the name. 

Quitting Reflex Report. After you have save the report design and have finished printing, 
you can quit Reflex2 Report by typing 

/ R O <--- for Report, Quit. You will see the prompt, 

Are You Sure? 1NU LYes <-- Slect Yes and you will return to the 

opening menu where you can exit to DOS. 
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Lesson 25 

TRANSLATING A LOTUS 1-2-3 FILE TO REFLEX 

Prepared by Elton Li and Art Stoecker 

OBJECTIVES 
Although Lotus 1-2-3 is a powerful package suitable for many data handling and 

analytical operations, therc are times when it is not the best tool f~r the job. For example,
in the regional production database we worked with in Lotus, where each record 
corresponds to a production record associating with a crop for a region for one year, and 
the fields of e=h record are: 

CROP REGION YEAR PLANTEDAREA HARVESTEDAFflA PROEUCTION YIELD
 

We have seen that how data in the database can be sorzed and how simple database 
quefies can be made. However, Lotus, being by nature a spreadsheet package, has rather 
weak database facilities. In particular, it can only sort on two fields, one primary and one 
secondary, e.g. CROP and REGION, or CROP and YEAR. In this particular example, it 
is useful to be able to sort on three fields, namely CROP, REGION and YEAR. But the 
LOTUS sort facility would not let us do tha.. 

Also, the /Data Qiiery command in Lotus is somewhat cumbersome in the way the 
criterion must be specified. Moreover, generating crosstabs would require a lot of effort 
with LOTUS. The reporting facilities of LOTUS are also weak to noa-.,xistent. 

The aforementioned weakncsses of LOTUS ate precisely the ,trngth of database 
programs like REFLEX. A common situation occurs when you have your data coded in a 
package (in this case LOTUS) and another package (in this case REFLFX) contains -!few
features which are mor- suitable for your current analytical needs. Luckily many popular
packages contain translation facilities allowing their own files to be translated to other 
packages, and -ice versa. Since LOTUS is perhaps the most popular package, most other 
programs, including PEFLEX, provide a facility to translate LOTUS files to their own 
native format. This lesson pxovides some practice with this facility. 

References: 	 Borland. "Using Reflex with Other Software Products." Chapter 13 in The 
Analyst. Borland Inc., 1987. 

Cobb, S."Relatiig Reflex to Other Programs." Chaoter 8 in Using Reflex: 
The DatabaseManager. Borland-Osbome/McGraw-Hil, 1988. 

PROCEDURE 

(1) We will work with :ne LOTUS worksheet named DATAX. Fl1art up
LOTUS In the usual manner and load the file DATAX. This is the same 
data set we have worked with in the lesson on the database facilities of LOTUS. The 
database area is contained in the range A1.G147. Column A to G contains crop code, 
region code, year, planted area, liorvested area, production and yield, respectively. All data 
are numeric, including the c'op code and region code. Regions are numbered from 1 to 8 
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with 9 representing the nation as a whole. Yields are calculated with the formula 

PROD/HARV. 

Observe and TmCmtMr the following: 

- Row Icontains the heading of the data base, thus the actual data span the area 
A2 to G147. The last column (G), YIELD, is a calculated column. 

- Below row 147 are some criterion ranges and output ranges. These areas are 
not part of the database and should not be included in the ranslation to be performed
below. 

- The entire area of the worksheet, including the "junk", thus spans from Al to
G183. However the data we will transfer is included in the range A2.G147. 

(2) Quit LOTUS, and if you have not already done so, use CONV to conyDA TAX to be fully compatible with LOTUS version 2A. REFLEX will not accept
LOTUS student version files. The CONV program is described in Appendix A. 

(3) Now insert the Reflex report and utilities disk In drive A and
invoke REFLEX2. When it comes up, choose the TRANSLATE feature. 

(4) The first thing TRANSLATE needs to know is the FILE TYPE you are
transferring from. Use the F10 key to bring up a menu of choices. As you can see,
the REFLEX translate facility can translate a variety of file types into its own native format.
In particular, it can translate dBase files, LOTUS files and Symphony files. In our case we
witl choose 1-2-3 v2.0 (Do not choose the item with just 1-2-3 on it). If you ever
need to translate other kinds of files, check out Chapter 13 of the REFLEX manual. 

(5) After you have chosen the FILE TYPE, REFLEX then expects you to specify
the From File. In our case, this should be B:DA TAX. Once this is specified,
REFLEX gives you a screen fWll of information. 

(6) Examine this information. First of all, REFLEX automatically fills in the ToFile area also. Thus REFLEX by default names To File the same a.From File. But these 
are not the same files since they have different extensions. Thus th- full name of the From
File is actually DATAX.WK1 and that of the To File is DATAX.RXD (Wkl and RXD are 
files extensions for LOTUS full ',ersion and REFLEX files respectively). This is almost
always acceptable. But if not, fee! free to change the To File to whatever valid name you
want (do not specify the extension). 

(7) Look at the screen carefully again. The "Translate: From... To...cells"
specify the coordinates of the entire area of the Lotus worksheet, in this case, as observed 
in (1), this should be Al to G167. 

(8) Towards the bottom of the screen there is a table which we will called the 
translate table. In our case it has tht entry 
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------------------------------------------------------------

-------- ----------------------------------------------------

Position has value of Type Reflex Field Name 
 Type Include?
 

Al CROP Text CROP Text Yes 
B1 REGION Text REGION Text Yes 
Cl YEAR Text YEAR Text Yes 

Observe, but do not perform, the following: 

- The "Show Data from Row" idendfies the row currently displayed in the
"Position" and "Has Value Of" columns of the translate table. Reflex displays the first row
of data in the spreadsheet. To display any other row of the spread sheet, simply enter the
row's number in this cell. Try! But change it back to 1 before continuing. 

- The "Position" column lists the coordinates of the spreadsheet cells in the row
specified in the "Show Data from Row" cell. 

- The "Has Value of' lists the values of the spreadsheet cells in the row specified
in the Show Data from Row cell. These are the actual values stored in the spreadsheet. In 
our case, cell Al contains the label (or text) CROP, BI contains the label (or tex0)
REGION, and C1 contains the label (or text) YEAR. The translate table can only show a 
part of the fields. Move the cursor down to the table and scroll to see the others. 

- The first "Type" shows the data type of the spreadsheet cells in the specified
row. In our case, row 1of the spreadsheet are all labels (or text). 

- "Reflex Field Name" lists the field names the spreadsheet will be translated into.Initially, these entries are the same as those in the "Has Value of column." This is usually
acceptable. To change field names, simply highlight the cell and enter the new name. 

- The second "Type" gives the data type of each translated cell. These are the 
same as those given in the source file and shown in the first Type column. To change the
data type of any of the fields, highlight the cell and use F10 to enter a new type. 

- "Include" tell REFLEX whether or not to include columns in the present
spreadsheet in te translated file. Sometimes we will not want to keep all the columns. To
exclude a column, highlight the corresponding cell in this column and type NO. 

(9) By default, REFLEX assumes you want to translate the whole spreadsheet.
Thus it displays "From Al to G183". However, as mentioned in (1) the database only 
span from A2 to G147. So change this. 

(10) Now change "Show Data From Row" to 2. The first three
columns of the translate table now contains information pertaining to row 2 of the
worksheet. In particular, the first "Type" column are showing all numeric. Now the
second "Type" column, which is the type that REFLEX will assume for the data, are all 
wrong, since they are all displaying text. This is because the headings were all text. But 
we are not concerning about the type of the headings, we are concern about the type of the
data. To make the second "Type" column the same as the first "Type"
column, invoke the menu and select type. 
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(11) Also by default, REFLEX will include all the columns in the translation. This 
is indicated by "Yes" all through the "Include?" column. But we don't want that here. The reason is that since the yield field is a calculated field in LOTUS, we want to manuallysupply the equivalent formula in REFLEX. If we had included the YIELD field, theformulas wllno be translated, only the values. Thus it is better to exclude this field in thetranslation, and define YIELD later in REFLEX. So move to the "Include" field
and type in No. 

(12) Now we are ready to translate. Thus move the cursor"Translate" and press enter. The translation process should take a few seconds. 
to 

"Partial Translate" allows us to specify a filter during the translation thus only allowing,
say, 1987 data to go to REFLEX. Specifying this filter is very much similar to specifying
filters elsewhere in REFLEX. 

(13) Exit TRANSLATE and REFLEX2. Then go to REFLEX and checkthis dataset out. Define the YIELD field appropriately and then save the datatset. 
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Appendix A
 
CONV: A PROGRAM TO CONVERT LOTUS 1-2-3
 

STUDENT VERSION FILES TO LOTUS 1-2.3
 

RELEASE 2 COMPATIBLE FORMAT
 

Developed by Elton Li 

Worksheet files created by the student version of Lotus 1-2-3 cannot be read by the
full version of Lotus 1-2-3. Nor can they be used by other software packages which acceptLotus files (e.g. Reflex). CONV overcomes this difficulty by producing a full version
Lotus 1-2-3 file from a student version file. 

Lotus student version file has WKE as extension in contrast with the full version's
WK1. Metely renaming a student version file, say, from DATA.WKE to DATA.WKI
will not make it full version compatible. A WKE file differs slightly from a WK1 file in its
internal organization. CONW reads the WKE file, adjusts its internal organization, and 
produces a WK1 suitable for use by the full version. 

CONV can be run at the DOS prompt level by the command: 

CONV <filename> 

where <filename> is ihe name of a student version file without the extension part, CONV
will not alter this student version file, but rather outputs another file with the same name but 
with extension WKI. 

Assuming a 2 drive system with CONV in drive A and the data disk containing the
file you want to convert, say DATA.WKE in drive B. The appropriate command to issue 
is then: 

CONV B:DATA 

CONV then reads in DATA.WKE from drive B, converts it, and outputs it to the file
DATA.WKI in drive B. The original file, DATA.WKE is neither changed nor deleted after 
this operation. 

If you desire to name the output file a different name other than DATA, then CONV 
can be invoked in the form: 

CONV <InFileName> <OutFileName> 

For example: 

CONV B:DATA B:NEWDATA 

will convert DATA.'WKE from drive B and produces NEWDATA.WK1, again in drive B. 
l instead 

CONV B:DATA NEWDATA 
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is issued, then NEWDATA.WK1 will be stored in the default drive, most likely drive A. 

Make sure there is sufficient space to store the output data set. If you run out of 
space to store the new file, CONV will complain and stop. However it will not 
automatically delete the partially converted output file. You must then delete that 
incomplete file and attempt the conversion again with a diskette with has sufficient space. 
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