08 Computer Applications
M2B: Using Spreadsheet in Data Analysis (1)




M2B: Using Spreadsheet in Data Analysis (1)

Concepts, Terminology and Basic Operations
Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

Basic Concepts

1. Traditionally, spreadsheet refers to a table of values arranged in rows and columns.  Each value can have a predefined relationship to the other values.  If you change one value, you may need to change other related values as well.
2. Spreadsheet applications are computer programs that let you create and manipulate spreadsheets electronically.  In a spreadsheet application, each value sits in a cell.  You can define what type of data is in each cell and how different cells depend on one another.  The relationships between cells are called formulas, and the names of the cells are called labels.
3. Once you have defined the cells and the formulas for linking them together, you can enter your data.  You can then modify selected values to see how all the other values change accordingly.  This enables you to study various what-if scenarios. 
Microsoft Excel

4. A commonly used spreadsheet application is Microsoft Excel, which is a software in the package Microsoft Office. 
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5. There are also online spreadsheet applications, which provide basic spreadsheet functionalities, but may not create charts.
For example, Google Docs & Spreadsheet, http://docs.google.com.
Cell Address

6. Each cell has a cell address, composed of a column name and then a row number.  E.g. A1.
7. A cell range is defined by the top-left and the bottom-right cells in the range.  For example, 
	Cell range
	Represented cells
	Number of cells

	A1:A7
	A1, A2, A3, … , A7
	7

	B1:D1
	B1, C1, D1
	3

	C2:E8
	C2, C3, … ,C8

D2, D3, … ,D8

E2, E3, … ,E8
	7 x 3 = 21


Note that: a part of the whole cell range can also be set absolute.  E.g. “$A$1:$A$5” has all the addresses fixed; “A$1:A$5” has only the column components fixed; “$A$1:A5” has the beginning cell fixed.

Formula Basics

8. In Excel, formulas are starting with the equal sign “=”.  Commonly used operators for calculations are: “+” (plus sign for addition), “-” (minus sign for subtraction), “*” (asterisk for multiplication) and “/” (slash for division).
9. There are relative and absolute addresses when we refer to an address in a formula.  For example, “C5” is a relative address, while “$C$5” is absolute.  The dollar sign “$” is to indicate the column or the row being absolute. 

10. When a formula is copied from one cell to another, the relative addresses in the formula will be changed.  For example, if we copy the formula “=A1+A3” from C2 to D4, the formula in D4 will be “=B3+B5”. 
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11. For absolute addresses, it will NOT be changed when the formula is copied to another cell.  Note that, there may be only row or column being absolute.  E.g. “C$5” has the row number “5” being absolute, but the column number “C” is still relative. 

12. There are also pre-defined functions that can be used in formulas.  The common ones are: 
	Function
	Description
	Example

	SUM( )
	To calculate the sum of a range of cells
	=SUM(B2:D4)

	AVERAGE( )
	To calculate the average of a range of cells
	=AVERAGE(B2:B4)

	MAX( )
	To find the maximum in a range of cells
	=MAX(A2:A10)

	MIN( )
	To find the minimum in a range of cells
	=MIN(A2:A10)

	TODAY( )
	To return the date today.
	=TODAY()
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Showing Formulas

13. To show formulas instead of their results, 
click Tools ( Option, and check the box 
Formula under the View tab. 

Example
Suppose there is a table with the following data:
	
	A
	B
	C
	D
	E

	1
	
	Chi
	Eng
	Math
	Total

	2
	Ada
	79
	80
	60
	

	3
	Billy
	90
	85
	70
	

	4
	Coe
	65
	75
	95
	

	5
	Ducan
	81
	82
	83
	

	6
	Average
	
	
	
	


· Enter “=B2+C2+D2” into the cell E2, E2 will displayed: ________________

· Copy the formula in E2 to E3, the formula will become: ____________________________

It is because B2, C2, D2 are relative addresses stored in E2.

· For B6, which should store the average mark of Chinese of the four students, the formula can be “=(B2+B3+B4+B5)/4”, or “=AVERAGE(________)”.

Multiple Worksheets

14. An Excel file may contain more than one worksheet, holding different tables of related or independent data. 

[image: image5.png]BT

7 EHHRSEFIE
i

(o 1)
ot

© ZHIETE)
AELE

I BBAESHK

I~ A%E)

7 #882(0)

&%0: [88 &

»

A3




15. When you need to refer to a cell or a cell range in another worksheet, you have to specify the name of the worksheet followed by an exclamation mark (“!”) before the cell address.  E.g. If a formula use the data in the cell A2 on worksheet “Sheet2”, the cell is referred as “Sheet2!A2”.  The address can also be set absolute if necessary. 
Copy and Paste
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After we have copied some cells, we can selectively paste the formulas, values, formats, etc.  We can also paste links, so that when the original cells change, the values of the destination cells will change accordingly. 
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Besides, we can also transpose the data, i.e. change rows into columns and columns into rows when we paste the data. 

AutoFill

18. When we need to enter a series of number (e.g. class numbers of students), we may use the AutoFill function of Excel.  For example, type “1” in A1 and “2” in A2, select the two cells, and the drag the fill handle (at lower right corner) down: 
Importing Data from Text File

19. Sometimes data may be stored in text file.  We can also import the data into Excel, by opening the file as “Text Files” type.  When we import the file, we need to specify the delimiter of the fields in the text file.  For example, CSV files are containing data separated by commas. 
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Using Formulas

20. We can type the functions ourselves, or click the button. 
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21. When a cell is modified, the spreadsheet program will automatically recalculate all the values of the formulas referencing this cell. 

22. Sometimes we may enter a wrong formula, or the formula may cause error.  The following are some common error messages. 
	Error Message
	Description

	#DIV/0!
	Division by zero

	#N/A
	The expected value is not available

	#NAME?
	The name used in the formula is not defined

	#NULL!
	Two non-overlapping ranges

	#NUM!
	A problem occurs with a number in a formula or function

	#REF!
	A cell reference is not valid

	#VALUE!
	The wrong type of argument or operand is used
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Formatting Spreadsheet

23. Page Setup in Printing:
(File ( Page Setup) 
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24. Freeze Panes:  This function will freeze some of the heading rows and columns, such that they are always shown when we scroll the page.  Select a cell and then click Windows ( Freeze Panes, the rows above and columns on the left of will be forzen.
Formatting Cells

25. First of all, select one or more cells, and then right-click, choose “Format Cells”.  The alternative way is to click Format ( Cells. 
26. You can also change the text format (fonts and style of text), borders and shading (background color of cells). 
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27. To specify the data type when you are typing, we may also use some symbols.  For example, placing “%” at the end of a number indicating it is a percentage; a number starting with “$” has the type of currency; a string can be specified by a single quote (“  ' ”) at the beginning. 
Row Height and Column Width

28. Row height and column width can be set under the Format menu.  Row height is measured in points while column width is measured in number of characters.  The AutoFit function will adjust the height or width to fit the content in the rows or columns. 
29. You can also adjust the height and width by mouse.  Double click at the boundary will adjust the height or width to fit the row or column. (AutoFit)
30. Rows or columns can be set hidden.  First of all select the rows or columns, and then right-click and choose Hide.  Note that the rows or columns are not deleted; the content are still there and thus formulas referencing the hidden cells are still valid.  To unhide, select the adjacent rows or columns, right-click and choose Unhide. 

Conditional Formatting of Cells
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Sometimes we may need to set format according to certain condition.  It is useful for cells with content that is unknown or may be changed later.  For example, examination marks below 50 should be displayed in red, but we may not know the examination marks beforehand. 
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To decide how the data is presented.





You can adjust the scale of the area to be printed.
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When you right-click the name tab, you can insert, delete, rename, move or copy a worksheet.








You can rename a worksheet by double-clicking the worksheet name tab at the lower left corner.








From C2 to D4, 


the change in row = +2


the change in column = +1


Therefore, in the formula


A1 is changed to B3


A4 is changed to B6


(row+2, column+1)
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