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WORKING WITH SPREADSHEETS.  MS EXCEL


4.1 Lab 1: Excel Basics

Microsoft Excel is a spreadsheet application that is used for basic data organization, statistical analysis, graphing data as well as many other uses. In this lab, we will take a look at what makes up an Excel spreadsheet and the basic uses of it.

4.1.1The interface
[image: ]

1. The File menu: This menu allows you to create, save, open and print spreadsheets. 
2. Quick access toolbar: You can customize this toolbar to include all of the functions you use most, such as save and undo. 
3. The ribbon: The ribbon contains all the office menus and toolbars. The ribbon is divided into tabs, each of which contains groups of controls. 
4. Columns: Label 4 is one of the columns in the spreadsheet. Each column is labeled by the letter (or a string of letters) at the top of it. 
5. Rows: Label 5 is one of the rows in the spreadsheet. Each row is labeled by the number to its left. 
6. Cells: A cell is the intersection between a row and column. A cell is where most of the excel data is entered. A cell’s address is the row and column it is in, for instance, the boxed cell (label 6) is in column E and row 13; hence, its address is E13. 
7. The worksheet toolbar: An Excel file is called a workbook. It consists of a number of spreadsheets (worksheets). This toolbar allows you to move between the different sheets in a workbook. It also allows you to create new worksheets, delete existing sheets, and rename sheets. 
Exercise 1 
1. Enter the data “Sunday” into cell A1 and “Monday” into cell B1. 
2. Type in “17/08” into cell E8. 
3. Type in “2” into cell I8 and “4” into cell I9. 

4.1.2 Auto-complete

Your worksheet should now look like this:
[image: ]

Notice how Excel automatically detected that 17/08 was a date and converted it to 17-Aug. We will discuss formatting data later on in this lab. 
Now, we want to select both cells A1 and B1 together. To do this, click A1 and without releasing the mouse button, move the mouse over cell B1. Now there should be a rectangle around both cells as shown below.

[image: ]
To get excel to auto-complete this row, we now position the mouse cursor at the bottom-left corner of the rectangle. Make sure the cursor has changed into a + sign. Now hold down the cursor and drag it to the left till I1. 
[image: ]
This is what your spreadsheet should look like when you release the mouse button:
[image: ]
Exercise 2 
1. Auto-complete cells I8 and I9 all the way to I14. 
2. Auto-complete cell E8 all the way to E12. 

4.1.3 Formatting
Excel allows you to format your data so that it shows up in the way you need it to. Let us start with number formatting. Select cells I8 and I9. If you take a look at the Number group in the Home tab on the ribbon, you will notice that the current number format is “General”: 
[image: ]
Selecting that drop down box shows you some of the available number formats, as shown below.

[image: ]
Select currency from the drop down menu. Now, you will notice that the two numbers have a $ sign preceding them, and have two decimal places. Let us change the currency symbol to a Euro. Select the Euro symbol from the currency format menu.

[image: ]

Exercise 3 
Modify cells I8 and I9 by removing the 2 decimal places. 
Exercise 4 
Format cell E8 so that it looks like August 17, 2010. 

4.1.4 Basic calculations
When working on a spreadsheet, you will almost definitely need to perform some calculations on the data you have. The first thing you need to remember about Excel calculations is that formulas always start with an = sign. Let us begin with a very simple calculation. Type “=3+5” into cell A5 as shown below.

[image: ]
Press Enter. Excel automatically replaces the formula with the result of the equation. 

Now let us calculate the sum of the numbers in I8 and I9. In cell J10, type “=I8+I9”. One other option is to type in “=”, then select cell I8. After that, type in “+” and then select I9.
[image: ]
Pressing Enter will give you the result of the calculation. Double-clicking on the cell with the formula allows you to edit the formula. 
Excel has built-in functions that make your life easier. One of them is the SUM function. In cell J11, type “=sum(“. Now select both cells I8 and I9.
[image: ]

Pressing Enter gives you the same result as the plus operation we did in cell J10. Try changing the value in cell I8 and notice how the change is reflected in both formulas. 
Exercise 5 
1. Open Sheet 2 in your workbook. 
2. In cells A1 and A2, type 1000 and 1500 respectively. 
3. Use auto-complete to fill in cells A3 to A8. 
4. Format the numbers so that they show the 1000 separator (1,000) and have one decimal place. 
5. Calculate the following values for cells A1 to A8 using built-in Excel functions: 
a) Sum 
b) Maximum 
c) Minimum 
d) Average 
e) Median 
f) Standard deviation 
6. Enter the number 5000 into cell A9 and modify all the above formulas to include it. 
7. Calculate the sum of the Maximum and Minimum, and then divide this number by the standard deviation. 


Lab 4.2 Conditionals and Lookup Tables

4.2.1 Conditional functions 
One very useful set of built-in functions in Excel is conditional functions. As the name implies, these perform certain operations based when a specified condition is satisfied. This is best illustrated through an example. Open excellab3.xslx and go to the sheet named conditions. Now, let us use Excel to give us a count of the number of employees in each department. 
For this, we use the function COUNTIF. The form of this function is COUNTIF(Range, Criteria). The range is the data values you would like the count to be performed on, and the criteria are the conditions that need to be satisfied for a cell to be included in the count. 
Let us count the number of employees in the IT department. Type =countif( and then select the range of cells we would like to count.
[image: ]
Now we need to enter the criteria.
[image: ]
Note that IT was placed between quotation marks, as should any criteria you enter. When you press Enter, the result of the formula is shown.
[image: ]

Exercise 1 
a) Calculate the number of employees in the Accounting department. 
b) Calculate the number of employees with a salary greater than 15000 (remember the quotation marks around the entire criteria). 

Now let us try using a cell address as a criterion. We would like to find the number of employees who have a salary greater than Reagan’s salary. The only difference here is that to include a cell address in the criterion; there is a special syntax as shown below.
[image: ]
In other words, the operation symbol remains between quotations and then the cell address is appended to it using an ampersand (&). 

Exercise 2 
a) Calculate the number of employees who are NOT in the IT department. (hint: the not equal sign is <>) 
b) Calculate the number of employees with a salary greater than or equal to Alexis’, and less than Trey’s. Remember to use cell addresses. (Hint: use two countif operations.) 

SUMIF works in almost the same way as COUNTIF, except it returns the sum instead of the count. For instance, let us calculate the sum of all salaries greater than 15000.
[image: ]

SUMIF also lets you define separate ranges for the criterion and the summation. For example, we might want to calculate the sum of all salaries of the IT department.
[image: ]
As you can see above, we first provide the formula with the range of values on which the criteria will be applied. We then enter the criteria, followed by the range which is to be summed up if the criteria apply to the 1st range. 

Exercise 3 
a) Calculate the sum of all salaries that are below the average of salaries. 
b) Calculate the sum of salaries of the HR and Accounting departments. 
c) Using AVERAGEIF, calculate the average of all salaries that are less than or equal to Stacey’s. 

4.2.2 IF functions 
IF functions or statements allow you to ask the question “is this true or false?” It then allows you to implement different actions based on the outcome. That is, it allows you to compute two different outcomes based on whether a certain criterion (logical test) is true or false. The format of an IF statement is as follows: 
=IF(logical test, value if true, value if false). 
In excellab3.xslx, open the if statements sheet. The grades shown are for a pass/fail course, with the passing grade starting at 60. Let us use IF statements to display which students have passed, and which have failed. 
First, start with the logical condition that needs to be evaluated. In this case, a student passes the course if her/his grade is greater than or equal to 60, say. The symbol >= means greater or equal.
[image: ]

After we formulate the logical test (the student’s grade is >= 60), enter what we want Excel to display if this condition was true. In this case, we want Excel to display “Passed”.
[image: ]

Finally, enter the value if the condition is false. The IF function shown below reads: if B2 is greater or equal to 60, then display Passed; otherwise, display Failed.
[image: ]

Now, drag the cell with the formula into the rest of the column.
[image: ]
Exercise 4 
The instructor for this course would like to reward the students who got a grade strictly above 85. Use if statements to display “Reward” or “No Reward” beside each student.
Now what happens if this course was not a pass/fail course, rather one with a letter grading scheme? This requires the use of nested IF statements. Nested if statements allow you to embed IF statements in other IF statements, capturing more complex scenarios. Assume that following is our grading scheme:
	>90 
	A 

	>75 
	B 

	>60 
	C 

	otherwise 
	F 



Nested IF statements are done by replacing the value if false or the value if true in the function with a new IF statement.
[image: ]

Notice that the logical condition of the IF function is similar to what we had done before: we require the grade cell to be greater than a certain value. Specifically, if B2>90, the Excel displays the letter mark A. If this condition is false, or B2 is less than or equal to 90, we need another IF condition in order to determine the letter grade since values that are less than or equal to 90 can result in different letter marks. For example, 77 is a B, 65 is a C, and 20 is F. All these values are less than or equal to 90. 







Let us complete the entire function:
[image: ]
Notice that with each new IF statement, we opened up new parenthesis and that at the end we had to close all of them. Drag the IF statement into the rest of the column.

[image: ]
The following flowchart depicts how this IF function works.
[image: ]
[image: ]

If B2>90, the A is displayed. If this logical condition is false (B2 is less than or equal to 90), a new if function takes effect: IF (B2>75,”B”,IF(B2>60,”C”,”F”)). In this function, the logical test is B2>75, the value if true is B, and the value if false is another if function: IF (B2>60,”C”,”F”). Hence, if B2>75 is true, B is displayed. If not, we need to check the mark if it is a C or an F. If B2>75 is false the last if function takes effect: IF (B2>60,”C”,”F”). If B2>60, display 60; otherwise, display F. 

Exercise 5 
Open the if exercise sheet. The sheet shows the names of salespeople along with the revenues they have brought to the company. Using if functions, calculate their bonuses based on the following scheme:
	>=$15000 
	10% bonus 

	>=$10000 
	8% bonus 

	>=$7000 
	5% bonus 

	otherwise 
	No bonus 



4.2.3 Lookup functions 
You may have noticed that some of these if statements can get quite long. An easier way to match up the grades to their corresponding letter grade is to use the LOOKUP function. 
The first thing you need to do is to create a lookup table that displays which numerical grades correspond to which letter grades. This is the grade distribution: 
A >=90 
B >=80 
C >=65 
D >=50 

F otherwise 
Open the lookup sheet.
[image: ]

Notice that the lookup table is in ascending order (by the first column). It must be in ascending order for LOOKUP to work. The way this table is interpreted is that we are providing Excel with the minimum numerical grade for each letter grade. For instance, the F grade is between 0 and 50 (since a D starts at 50), not including 50. The A grade is anything greater than or equal to 90. If we had not set the minimum numerical grade for F as 0, any value below 50 would return an error. 
Now let us put this table into action, using a LOOKUP function.
[image: ]
The first parameter we give the lookup function is the value to be looked up, which in this case, the numerical grade. The second input is the lookup table. Now drag the function to the rest of the column.

[image: ]
As you can see, we received plenty of error values. Double-clicking one of those values will show you the problem. When we dragged the formula, the address of the lookup table was incremented. Therefore, we need to fix the lookup table address in the formula. The way this is done is by adding $ as prefixes in cell addresses. The $ sign before a column name or a row number signifies an “absolute” or fixed address. When the formula is copied, Excel does not change absolute addresses. To the contrary, the reference D2 is called a “relative” address. In essence, it is saying lookup the value immediately to the left of cell E2 (where the lookup function is created) and go from there. So, when the formula is copied from E2 to E3, D2 will be updated to D3. Lookup tables should be always referenced in an absolute way.

[image: ]

A shortcut to do this is by clicking on F4 right after selecting the lookup table. Now try dragging the formula again.

[image: ]
Now it all looks good, and as you can see above, the address of the lookup table was fixed. 
Remember: 
- The lookup table must be in ascending order. 
- If lookup cannot find the exact match to the value you provided, it will return the result corresponding to the largest value that is less than or equal to the value you provided. 
- If the value you are looking for is smaller than the smallest value in the table, an error value will be returned. 

Exercise 6 
The following table provides the color frequencies in the visible spectrum 
(http://en.wikipedia.org/wiki/Visible_spectrum).
	Color 
	Frequency (THz) 

	Violet 
	669-789 

	Blue 
	631-668 

	Cyan 
	607-630 

	Green 
	527-606 

	Yellow 
	509-526 

	Orange 
	485-508 

	Red 
	400-484 


In the lookup exercise sheet, fill in the colors corresponding to the given frequencies using the lookup function.

Exercise 7 

Option 1

а)                                                              б)                                        

				      


Option 2



а)                                                                  б)                                                




Option 3
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Option 4
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Option 5
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Option 6
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Option 7
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Option 8

а)                                                           б)                                          




Option 9

а)                                                   б)                               
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Option 10

а)                                                   б)                                      
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