SUMMARY OF EXCEL


I.
INTRODUCTION

“The spreadsheet is the piece of software that has single-handedly caused U.S. business to take the microcomputer seriously as a problem-solving tool.” (Anonymous)
A spreadsheet can be viewed as an electronic equivalent of an accounting worksheet.  Its structure is an arrangement of rows and columns.  A row is on a horizontal axis and is referred to by a number (i.e. 1, 2, 3, etc.)  A column is on a vertical axis and is referred to as a letter (i.e. A, B, C, etc.).  Excel 2007 has 16,385 columns and 1,048,576 rows, so spreadsheets can be very large.  A cell is the intersection of a column and a row and is referred to by the column letter and row number (i.e. A1, B2, C3, etc.).

Cells can contain four types of information:

SYMBOL 183 \f "Symbol" \s 10 \h
Values are numbers, dates, and times that can be used for calculations.  By default, they are right aligned in a cell.  Examples are 99.99, 6/13/94, 4:40:31, etc.

SYMBOL 183 \f "Symbol" \s 10 \h
Text is any set of characters that Excel does not interpret as a value.  Examples are Total Sales, John Doe, 555-1212, etc.

SYMBOL 183 \f "Symbol" \s 10 \h
Formulas create relationships between numeric values in other specified cells  Formulas result in values or numbers based on the values of the cells referenced in the formula.  Formulas must begin with an equal sign and contain mathematical operators (+,-,*,/,^).  Examples are = A1+B1, =Z44*2,  =A1-B2*(D7/H22), etc.  See Section IV on entering formulas.
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Functions are special prewritten formulas that provide shortcuts for commonly used calculations.  Examples include =SUM(A1:A10), =MIN(B12:Z12), etc.  Use the formula tab to access the hundreds of functions built into Excel 2007.

II.
EXAMPLE SPREADSHEET APPLICATIONS

Many application which use numbers and formulas can be set up in spreadsheet software like Excel.  Some examples include the following:
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budget information

SYMBOL 183 \f "Symbol" \s 10 \h
accounting forms (balance sheets, income statements, tax forms)

SYMBOL 183 \f "Symbol" \s 10 \h
business modeling/sensitivity analysis

SYMBOL 183 \f "Symbol" \s 10 \h
forecasting and estimating (sales projections, cost estimates and comparisons)

SYMBOL 183 \f "Symbol" \s 10 \h
financial analysis (loan payments, net present value calculations)

SYMBOL 183 \f "Symbol" \s 10 \h
marketing analysis (presenting survey results in table or chart format)

SYMBOL 183 \f "Symbol" \s 10 \h
tracking information involving numbers (inventories, statistics)

SYMBOL 183 \f "Symbol" \s 10 \h
scientific analysis (using powerful formulas and built-in functions)

III.
PROBLEM-SOLVING STEPS USING SPREADSHEETS

Because a spreadsheet is such a powerful tool with the capability to hold millions of numbers and formulas in different cells, taking time up front to design your spreadsheet and then test its accuracy after completion are critical.  The basic steps below serve as guidelines for creating spreadsheets.

1.
Define the problem:  Determine the purpose or goal of the spreadsheet.  What outputs are desired?  What inputs are needed to calculate these outputs?  What do you want the screen or printed results to look like?

2.
Plan:  Sketch a blueprint of the physical layout of your worksheet.  Where do you want to put instructions, inputs, outputs, etc.?  Plan any help screens/text that will be needed.

3.
Build and Test:  First enter label information like headings, explanatory text, etc.  Then enter numeric values.  Next enter the formulas.  Make sure that the formulas, as well as the complete worksheet, generate the correct results.

4.
Document:  Make sure that the spreadsheet is understandable to other people (and yourself if you don’t use it for a while).  Always have the file name, your name, and the date (=NOW()) in a prominent position like the top left of the spreadsheet or in a header/footer.  If the spreadsheet will be used by a lot of people other than yourself, it is often referred to as a template.  In this case, ease of use and good documentation is extremely important.  It's also a good idea to protect the spreadsheet except for data entry areas.  Do this by selecting fortmat cell protection from the menu bar and unlocking the data entry areas, then choose options protect document.

IV.
ENTERING FORMULAS

Formulas tell Excel what mathematical manipulations to perform on specific cell contents.  Many spreadsheets in use today generate the wrong results because the formulas were entered improperly!  A common mistake is not understanding precedence.  Examine the chart below for a summary of the symbols, meanings, and precedence levels used by Excel.


Symbol
Meaning

Example
Value displayed
 Precedence

     ^

Exponentiation
    3^2


9


 1


    *

Multiplication

    3*2


6


 2


      /

Division

   12/4


3


 2


     +

Addition

   12+4


16


 3


      -

Subtraction

   12-4


8


 3

Precedence is the order in which calculations are executed.  Excel follows general mathematics rules of precedence.  When only numbers and mathematical symbols are entered in a cell, the calculations are performed based on this precedence.  Exponentiation is always done first, then multiplication and division in the order they occur (read left to right), then addition and subtraction in the order they occur.  Parentheses can be entered for clarity or to override precedence.



Examples:
Without parentheses

With parentheses




1.
1+3-2=2


(1+3)-2=2




2.
1+3*2=7


1+(3*2)=7




3.
1+12/6+4/2=5


1+(12/6)+(4/2)=5




4.
1+3*2^2-1^1=12

1+(3*(2^2))-(1^1)=12

You may have learned a pneumonic to remember precedence. For example, one of them is 

Everyone


Must Do

Some Algegra.
Everyone starts with an “E,” like Exponentiation, which is the first or highest level of precendence. Must Do stands for Multiplication and Division, which is the second level, and Some Algebra stands for Subtraction and Addition, which is the third level.

Instead of entering specific numeric values in formulas, the power of spreadsheets lies in using cell references.  By doing this, a user can change the actual numeric inputs and the outputs will automatically be recalculated since the formulas refer to cell references, not specific inputs.  Note the sample spreadsheet provided below:


A
   B

       C

Value displayed in column C

1
1
2

=A1+B1


3

2
10
20

=A2+B2


30

3
1
999

=A3+B3


1000

The formula in column C above is the same formula adjusted for different rows.  This can be done by simply copying the formula in cell C1 to cells C2 and C3.  The cell references adjust automatically when copying or moving formulas.

You should use cell references in formulas whenever possible.  If you enter numeric values in formulas, those numeric values will not change unless you go back and change the formulas.  By using cell references, formulas should not have to be changed.

If you do not want cell references to adjust, use an absolute cell reference by putting a $ before the column and/or row that you want to remain fixed.  For example, a formula containing $A$1 will always refer to cell A1 no matter where it is copied or moved.

V.
BUILT-IN FUNCTIONS
To simplify some of the common mathematics involved in many business applications, Excel contains several built-in functions.  Types of built-in functions include statistical functions to calculate totals, averages, minimum and maximum values, standard deviations, variances, etc.; financial functions such as net present value, loan payments, internal rate of return, etc.; mathematical functions like logarithms, square roots, trigonometric functions, etc.; date functions to enter date information; and logical functions involving if/then/else rules.  A typical function includes the following parts:


=FunctionName(arguments)

All built-in functions begin with the equal sign followed by the name of the function.  Then a left parenthesis is entered followed by the cell, cells separated by commas, or a range of cells needed for the calculation followed by a right parenthesis.  The help function is very good in explaining how to use these functions.  It's also a good idea to use the formula paste function option under the menu bar.

Examples:

Format


Meaning


1.
  =SUM(A1:A10)

Adds the numbers in cells A1 through A10


2.
  =MAX(B5:B100)

Finds the largest number in cells B5 through B100


3.
  =NOW()


Enters the date and time from the computer’s clock


4.
  =NPV(INT,RANGE) or
Calculates the net present value given the interest



  =NPV(C1,C5:C20)

Interest rate found in cell C1 of the values entered in







cells C5 through C20


5.
  =IF(A1>0,100,0)

If the value of cell A1 is greater than 0, 100 will be







displayed.  Otherwise 0 will be displayed.  (See







the next section on IF functions.)

VI.
USING THE IF FUNCTION IN EXCEL

This built-in function provides a way to specify the if-then-else logic required to calculate or display information based on one or more conditions.  Its syntax is as follows:

=IF(LOGICAL TEST,VALUE IF TRUE,VALUE IF FALSE)

A logical test is a condition or expression that Excel evaluates as true or false.  Types of comparisons used in logical tests include the following:

Type of Comparison

Symbol
Example Logical Test
less then
<

A12<$G$45

greater than


>

B15+B16>100

less than or equal to

<=

C29<=D29

greater than or equal to

>=

H44-G44*2>=20

equal to


=

J14="Paid"

A value if true or a value if false can be a number, a cell reference, a formula, or text.  If text is used in an if statement, it must be enclosed in double quotes, like the example above testing if J14="Paid".  Excel is not case sensitive, meaning the text can be in capital or small letters.  Text must be spelled exactly the same, however.  Examples of complete if statements follow:

	
	A
	B
	C
	D
	

	1
	Sex
	Age
	Weight
	IF Statement
	Result of IF Statement

	2
	MALE
	22
	185
	=IF(A2="MALE",C2,0)
	185

	3
	FEMALE
	37
	146
	=IF(B3>=B$5,"OLD","YOUNG")
	OLD

	4
	FEMALE
	19
	122
	=IF(C4<120,0,1)
	1

	5
	   AVE.
	26
	151
	
	


NESTED IF STATEMENTS

Notice that all of the above if statements only have two possible outcomes.  There are many cases where you want more than two possible results from a logical test.  To do this, simply "nest" together if statements.  For example, the spreadsheet below shows student names, final percentage scores, and grades.  The first if statement only results in a grade of pass or fail, the second results in a grade of A, B, or C, and the third results in a grade of 4, 3, 2, or 0.  

	
	A
	B
	C
	D

	1
	Name
	Percentage
	IF Statement or Grade Formula
	Grade Result

	2
	Terry
	47
	=IF(B2>65,"PASS","FAIL")
	FAIL

	3
	Chris
	92
	=IF(B3>90,"A",IF(B3>75,"B","C"))
	A

	4
	Jerry
	83
	=IF(B4>90,4,IF(B4>80,3,IF(B4>70,2,0)))
	3


Notice that you must include the word "IF" and a left parenthesis before each condition.  You must also have the same number of right parentheses as left parentheses.  Always remember that the last value tells Excel what to do if all of the conditions are false.  A good rule of thumb is to start at the top or bottom of a range when nesting if statements.  If the first condition is false, Excel remembers that in checking the next condition.  As soon as it finds a true condition, it displays the value following it.

You can also test more than one argument by using the AND and OR functions.  For example, if someone gets a bonus if they sold more than 100 widgets (in B2) and they make less than $40,000, (in B3) the following statement would be used: =IF(AND(B2>100,B3<40000),"Bonus","No Bonus").  The OR function works the same way.

VII.
CHARTING WITH EXCEL

It is easy to create professional looking charts using Excel's Chart Wizard tool.  Before you can create a chart, you need to create a spreadsheet.  Some tips on doing this:
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Have good column and row headings in your spreadsheet.  These can easily be transferred to your chart and make for easier reading.

SYMBOL 183 \f "Symbol" \s 10 \h
Put related data series together.  For example, in Sample 1 attached, the years are a related data series in columns and each individual's numbers (i.e. sales figures) are a related data series in rows.  A legend on the chart will distinguish each data series.

SYMBOL 183 \f "Symbol" \s 10 \h
Don't have any blank cells in the part of your spreadsheet that you want to chart.

SYMBOL 183 \f "Symbol" \s 10 \h
To select disjointed columns for charting, press the control key while selecting.

SYMBOL 183 \f "Symbol" \s 10 \h
Look closely at the chart at each step of the Chart Wizard to make sure it makes sense based on your data.  Remember that pie charts can only show one data series.
SYMBOL 183 \f "Symbol" \s 10 \h
Example spreadsheet formats are attached.  Totals are included in some spreadsheets and may or may not be included in the chart, depending on how you want the chart to look.

SYMBOL 183 \f "Symbol" \s 10 \h
Experiment!  Several chart formats are under the Insert tab.
SYMBOL 183 \f "Symbol" \s 10 \h
If you don't like a chart at all or want to delete it, simply select  it by clicking on it (there will be small boxes or "handles" around it), then press the delete key.

SYMBOL 183 \f "Symbol" \s 10 \h
To resize a chart, click on one of the corners and drag the mouse.

SYMBOL 183 \f "Symbol" \s 10 \h
To move the entire chart, make sure the whole chart is selected, then drag the mouse.

SYMBOL 183 \f "Symbol" \s 10 \h
If you try something and don't like it, use the "Edit Undo" function.  Also remember to save what you do like periodically.

SYMBOL 183 \f "Symbol" \s 10 \h
Excel has a spell checker, so if you have a short project with charts, it's easy to include the documentation in Excel.  Use text boxes and arrows.  If you have more text than charts, it's probably best to use a word processor like Word and copy and paste the charts into it.

[image: image2.wmf]SAMPLE 1:  SALES TRENDS, COLUMN CHART, PIE CHART

Name

1991

1992

1993

Total

Lori

100

80

110

290

John

110

100

90

300

Kathy

90

110

140

340

Total

300

290

340

930

SAMPLE 2:  MORTGAGE RATES OVER TIME, AREA CHART

Month

Rate

S

7.90

O

8.05

N

8.30

D

8.25

J

8.00

F

7.70

M

7.50

A

7.45

M

7.45

J

7.40

J

7.25

A

7.10

S

6.92

O

6.90

SAMPLE 3:  RELATIONSHIPS BETWEEN TWO VARIABLES, SCATTER OR XY CHART

Income

# Years Schooling

30,000

12

10,000

10

60,000

15

36,000

14

75,000

16

12,000

11

Note:  You can use Excel's

statistical functions to find

out if there is a correlation

between variables.

Sales Trends

0

50

100

150

Lori

John

Kathy

$M

1991

1992

1993

MORTGAGE RATES

(30-year fixed with points)

6.00

6.50

7.00

7.50

8.00

8.50

S

O

N

D

J

F

M

A

M

J

J

A

S

O

Month (1992-93)

%

Oct 93

6.9%

Income Vs. Education Level

8

10

12

14

16

18

0

20,000

40,000

60,000

80,000

Annual Income

# Years Schooling

Total Sales by Person

Lori

31%

John

32%

Kathy

37%



EXCEL APPLICATION EXERCISE

CALCULATING RETURN ON INVESTMENT

PART 1:

Suppose you invested money in four different funds called A, B, C, and D.  The amount invested was $100, $5,000, $1,000, and $400 respectively in each fund.  Suppose your return after one year was $110, $6,100, $880, and $300 for each fund.

Plan, build, test, and document a spreadsheet to figure out the return on investment (ROI) for each fund and the overall return on investment for all four funds.  Format the inputs in currency format with no decimal places and the ROI output as a percentage with 2 decimal places.  Save your spreadsheet and call it ROI.

ROI
=
amount returned - amount invested




amount invested

Note:

The ROI for fund A should be 10.00%.  Be careful in figuring 


out the overall ROI.  Make sure the answer makes sense.

Question:  Would you fire your financial planner?  Would you make any changes in your investment portfolio?

PART 2:

After you finish Part 1, add to this same spreadsheet to figure out how much this money would be worth if you took the total amount you invested ($6,500, which could change) and put it all into one account which earned 12% each year.  Make the output area show what this lump sum investment would be worth after 5 years, 10 years, 15 years, 20, 25, 30, 35, 40, 45, and 50 years.

Hint:  The formula for this uses an exponential function as follows:

At the end of year one you would have:
6500*(1+.12)

At the end of year two you would have:
6500*(1+.12)*(1+.12)

At the end of year three you would have:
6500*(1+.12)*(1+.12)*(1+.12)

At the end of year n you would have:
x*(1+r)n where x is the initial investment, r is the annual interest rate, and n is the number of years invested.

Be careful to use cell references in your formulas so you can change the inputs.  For example, change the interest rate to 6% instead of 12% and see what happens.  Save the file again under the same name as Part I.

NET PRESENT VALUE EXERCISE

Suppose you are helping your company decide which of two projects to pursue.  Information on projected revenues and costs for each project are provided below.  Your company uses a 10% annual interest rate or cost of capital in computing net present value.

Project 1:

First year costs are estimated to be $5000, and second through fifth year costs are estimated to be $1,000 each year.  Projected revenues are $0 the first year, $2,000 the second year, $3,000 the third year, $4,000 the fourth year, and $5,000 the fifth year.

Project 2:

Estimated costs are $2,000 each year for five years.  Projected revenues are $1,000 the first year, $2,000 the second year, and $4,000 in years three, four, and five.

Set up a spreadsheet to find the total revenues, costs, and cash flows (revenues - costs) for each year and in total for each project.  To account for the time value of money, calculate the net present value (NPV) of each project.  The format of the NPV function is as follows:



= NPV (annual interest rate, range of annual cash flows)

For example, if you had the total cash flows in cells B10:G10 and used a 10% annual interest rate found in cell A10, the formula for NPV would be =NPV(A10,B10:G10).

The project with the highest NPV should be recommended.  Which project do you recommend?  

If you have extra time, try to write an IF statement to help figure this out (which project to recommend based on the NPVs) automatically.

Hints:
Set up Project 1, then copy everything to an area below it and change the inputs (revenues and costs) for Project 2.  The NPV is one number based on cash flows from each year.
Lottery, Payments, and If Statement Exercises

Lottery Exercise using NPV
1. Assume you win the lottery and can have $10 million today or $1 million per year for 20 years. Assuming a 10% discount rate, what is the NPV of the latter option? Based on NPV, which option should you take? Create a spreadsheet to clearly show the inputs and ouputs and document how you would make your decision.
2. Extra credit: What discount rate would make the two options be of equal value? Try using the goal seek function.
PMT Function Exercise

1. Assume you want to minimize total interest paid on your house and car loans. Create a spreadsheet to clearly show your monthly payments and total interest paid based on the following three scenarios. Clearly labels all inputs and outputs. The syntax for the PMT function is =-PMT(rate, nper,pv) where rate is the annual interest rate, nper is the number of payments, and pv is the loan amount.
a. Back in 1986, your parents borrowed $100,000 for their house using a 30 year loan at 8.5%. They could have taken out the same loan for 15 years at 8%. What is the difference in total interest paid over the life of both loan?

b. Last year your parents borrowed $350,000 for a house using a 15 year loan at 5%. They could have taken out the same loan for 30 years at 5.5%. What is the difference in total interest paid over the life of both loans? (Note: Did your parents get smarter or dumber, financially? Why?)

c. You want to borrow $10,000 for a car. Your credit union will give you a 3-year loan at 6%, a 4-year loan at 6.25%, or a 5-year loan at $6.5%. What is the difference in total interest paid for each option?

IF Statement Exercise

Create a spreadsheet based on the following data:

[image: image1.emf]Name RatingSales Bonus 1 Bonus 2Bonus 3 Bonus 4

Andy 10 100,000 $ 

Barb 7 150,000 $ 

Cindy 5 80,000 $    

  Average

Note: Write a formula to computer the average rating and sales.

Write IF statement to calculate bonuses based on the following data:

Bonus 1 If the rating is greater than or equal to 7, get $1,000, otherwise $0.

Bonus 2 If the sales amount is greater than the average sales amount, show "nice job," otherwise show "needs improvement."

Bonus 3 If the rating or the sales amount is greater than average, get $500, otherwise $0.

Bonus 4 If thr sales amount is greater than $120,000, get $2,000, if it's greater than $140,000, get $3,000, if it's greater than $100,000, get $1,000, otherwise $0.
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Name

1991

1992

1993

Total

Lori

100

80

110

290

John

110

100

90

300

Kathy

90

110

140

340

Total

300

290

340

930

SAMPLE 2:  MORTGAGE RATES OVER TIME, AREA CHART

Month

Rate

S

7.90

O

8.05

N

8.30

D

8.25

J

8.00

F

7.70

M

7.50

A

7.45

M

7.45

J

7.40

J

7.25

A

7.10

S

6.92

O

6.90

SAMPLE 3:  RELATIONSHIPS BETWEEN TWO VARIABLES, SCATTER OR XY CHART

Income

# Years Schooling

30,000

12

10,000

10

60,000

15

36,000

14

75,000

16

12,000

11

Note:  You can use Excel's

statistical functions to find

out if there is a correlation

between variables.
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_1252138731.xls
Sheet1

		Name		Rating		Sales		Bonus 1		Bonus 2		Bonus 3		Bonus 4

		Andy		10		$   100,000

		Barb		7		$   150,000

		Cindy		5		$   80,000

		Average

		Note: Write a formula to computer the average rating and sales.

		Write IF statement to calculate bonuses based on the following data:

		Bonus 1		If the rating is greater than or equal to 7, get $1,000, otherwise $0.

		Bonus 2		If the sales amount is greater than the average sales amount, show "nice job," otherwise show "needs improvement."

		Bonus 3		If the rating or the sales amount is greater than average, get $500, otherwise $0.

		Bonus 4		If thr sales amount is greater than $120,000, get $2,000, if it's greater than $140,000, get $3,000, if it's greater than $100,000, get $1,000, otherwise $0.
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CHARTS

		SAMPLE 1:  SALES TRENDS, COLUMN CHART, PIE CHART

		Name		1991		1992		1993		Total

		Lori		100		80		110		290

		John		110		100		90		300

		Kathy		90		110		140		340

		Total		300		290		340		930

		SAMPLE 2:  MORTGAGE RATES OVER TIME, AREA CHART

		Month		Rate

		S		7.90

		O		8.05

		N		8.30

		D		8.25

		J		8.00

		F		7.70

		M		7.50

		A		7.45

		M		7.45

		J		7.40

		J		7.25

		A		7.10

		S		6.92

		O		6.90

		SAMPLE 3:  RELATIONSHIPS BETWEEN TWO VARIABLES, SCATTER OR XY CHART

		Income		# Years Schooling

		30,000		12

		10,000		10

		60,000		15

		36,000		14

		75,000		16

		12,000		11

		Note:  You can use Excel's

		statistical functions to find

		out if there is a correlation

		between variables.

		SAMPLE 5:  POPULATION GROWTH, BAR CHART

		Jobs		1982		1987		1992

		Retail		1,641		1,985		2,015

		Services		1,365		1,705		2,210

		Government		1,694		1,472		1,876

		Manufacturing		657		1,085		1,024

		Agriculture		31		83		80

		SCATTER CHART

		Year		Population

		1900		12,000

		1910		10,000

		1920		8,000

		1930		7,200

		1940		7,000

		1950		8,000

		1960		8,300

		1970		10,000

		1980		12,000

		1990		14,600
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