08 Computer Applications
M2B: Using Spreadsheet in Data Analysis (3)




M2B: Using Spreadsheet in Data Analysis (3)

Functions (II)
Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

List of Reserved Words from HKEAA

	Type
	Commands/constants/functions

	Constants
	TRUE, FALSE (Boolean values)

	Operators
	(, (, *, /, <, >,  (, <>, <(, >(

	Functions
	ABS, INT, MOD, QUOTIENT, RAND, ROUND, ROUNDUP, ROUNDDOWN, SQRT, TRUNC, AND, NOT, OR

	
	CHAR, CODE, CONCATENATE, EXACT, ISBLANK, LEFT, LEN, LOWER, MID, PROPER, RIGHT, TEXT, TRIM, UPPER, VALUE

	
	AVERAGE, COUNT, COUNTA, COUNTBLANK, COUNTIF, LARGE, MAX, MIN, RANK, SMALL, SUM, SUMIF, SUMPRODUCT, SUMSQ, FREQUENCY

	
	DATE, NOW

	
	FIND, HLOOKUP, VLOOKUP, LOOKUP, SEARCH

	
	IF


Note: Underlined are new functions added for year 2007.

Nested IF

1. Recall the usage of IF:  IF( condition , value1 , value2 ) 

If the condition is TRUE, it will return the value1;

If the condition is FALSE; it will return the value2.
2. For value1 and value2, you may use any functions, including IF. 

Example:

=IF( A1 >= 75 , IF( A1 >= 90 , "A" , "B") , IF( A1 >= 60 , "C" , "D" ) )
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	If A1 
contains
	The formula 
returns

	77
	

	56
	

	74
	

	92
	

	75
	

	90
	

	60
	


3. The above example demonstrates the use of two level nested IF, and there can be as many as four (22 = 4) different return values.
4. The above example can also be written in the following way.

=IF( A1 >= 90, "A" , IF( A1 >= 75 , "B" , IF( A1 >= 60 , "C" , "D" ) ) )
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However, there are three levels of nested-IF now.
5. The maximum level of nested-IF is seven, which may gives 27 = 128 different results.  However, the formula will be very long and difficult to read. 

Statistical Functions

6. LARGE( array , k ) returns the k-th largest number in the cell range array. 

7. SMALL( array , k ) returns the k-th smallest number in the cell range array. 
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	A
	B
	C
	D

	1
	34
	
	1
	77

	2
	66
	
	2
	

	3
	7
	
	1
	65

	4
	92
	
	0
	

	5
	54
	
	1
	6

	6
	77
	
	2
	

	7
	65
	
	1
	446

	8
	32
	
	0
	

	9
	89
	
	0
	12

	10
	
	
	
	

	11
	
	
	
	


8. SUMSQ( array ) returns the sum of squares of the numbers in one or more cell-ranges (array).
I.e. ∑x2 or (x12+ x22+ x32+ …+ xn2)
9. SUMPRODUCT( array1 , array2 , … ) returns the sum of the products of the corresponding elements in two or more arrays.
I.e. ∑xy or (x1y1+ x2y2+ x3y3+ …+ xnyn)
Date/Time Functions

10. DATE( year , month , day ) returns a number of date format, representing the date specified. 

11. TIME( hour , minute , second ) returns a number of time format, representing the time specified. 

12. NOW( ) returns a number of date-time format, representing the current date and time.
Note: It varies with time. 

13. TODAY( ) returns a number of date format, representing the current date.
Note: It also varies with time. 
14. WEEKDAY( ) returns the week day of a date.  The result ranges from 1 (Monday) to 7 (Sunday).


	
	A
	B
	C

	1
	3/2/2007
	33
	

	2
	
	
	

	3
	22/8/2007
	
	

	4
	
	
	

	5
	4
	
	


15. Note that the default date or time format is determined by the setting of the windows.  You may change the setting in the Control Panel: 

16. You may also change the format in the cell properties: 

RANK

17. RANK( value , cell-range ) returns the rank of the value in the cell-range. 

(The rank is according to the descending order of the numbers in cell-range, i.e. the largest value is ranked the first)


	
	A
	B
	C
	D
	E

	1
	34
	7
	
	
	

	2
	66
	4
	
	
	

	3
	7
	9
	
	
	

	4
	92
	1
	
	
	

	5
	54
	6
	
	20
	1

	6
	77
	3
	
	40
	3

	7
	65
	5
	
	60
	4

	8
	32
	8
	
	80
	7

	9
	89
	2
	
	100
	9


18. FREQUENCY( cell-range , k ) counts the number of values in cell-range that are smaller than or equal to k.
19. If you want to get the rank according to ascending order, i.e. the smaller number is ranked the first, use “RANK( value , cell-range , 1 )” instead.  (The third parameter being “1” or “TRUE” means that ascending order is used.) 

Lookup Functions

20. SEARCH(sub-string , string , start-num ) returns a number representing the position where the sub-string first appears in the string, starting from start-num. 

21. FIND( ) is the same as SEARCH( ).
22. LOOKUP( ) has two formats, the first one is “LOOKUP( lookup_value , list1 , list2 )”.  This function first of all lookup the lookup_value in list1, and then returns the item at the corresponding position in list2. 

23. NOTE: 

The list1 is assumed to be sorted. (Arranged in ascending order)
1) list1 and list2 must be of the same size.
2) list1 and list2 can be either row or column, and not necessarily in the same direction.


	
	A
	B
	C
	D
	E

	1
	25
	65
	47
	
	51

	2
	36
	62
	22
	
	

	3
	61
	19
	93
	
	93

	4
	65
	94
	16
	
	

	5
	69
	84
	51
	
	

	6
	74
	39
	32
	
	#N/A

	7
	84
	31
	65
	
	




24. The second format for LOOKUP( ) is “LOOKUP( lookup_value , array )”.  Here array is a rectangular area of cells.  This function looks up the lookup_value in the leftmost column in array, and then returns the corresponding value in the rightmost column in array. 


	
	A
	B
	C
	D
	E

	1
	25
	65
	47
	
	51

	2
	36
	62
	22
	
	

	3
	61
	19
	93
	
	19

	4
	65
	94
	16
	
	

	5
	69
	84
	51
	
	84

	6
	74
	39
	32
	
	

	7
	84
	31
	65
	
	#N/A


25. NOTE:  The list must be sorted (Arranged in ascending order), or else the function may return incorrect result.

26. VLOOKUP( value , table-array , column-index [, range-lookup] ) 

It looks up a value in the first column of the table-array and returns the corresponding value in the column specified by the column-index.

· The last parameter range-lookup is a Boolean value, indicating if an exact match is needed.
· Note that the first column of the table-array must be sorted in ascending order.

	
	A
	B
	C
	D
	E

	1
	25
	65
	47
	
	51

	2
	36
	62
	22
	
	

	3
	61
	19
	93
	
	19

	4
	65
	94
	16
	
	

	5
	69
	84
	51
	
	#N/A

	6
	74
	39
	32
	
	

	7
	84
	31
	65
	
	#N/A


27. For the formula in the cell E5, range_lookup is FALSE, i.e. exact match is expected.  No match will result in error message “#N/A”. 

28. HLOOKUP( value , table-array , row-index [, range-lookup]) 
It works in a similar manner as VLOOKUP( ) but processes rows instead of columns. 

Application: Using LOOKUP as mapping

29. Suppose we want to do a mark-grade conversion, following the rules below: 
	Mark
	Grade

	mark < 60
	D

	(mark >= 60) AND (mark < 75)
	C

	(mark >= 75) AND (mark < 90)
	B

	mark >= 90
	A


We can store the information in the following format:

	
	A
	B

	1
	0
	D

	2
	60
	C

	3
	75
	B

	4
	90
	A


30. Suppose the mark is stored in cell K1, and in cell L1 we want the grade, we enter in L1 the following formula: 

=LOOKUP( K1 , A1:A4 , B1:B4 )
31. If the mark-grade information is in another worksheet (e.g. “SHEET2”), remember add the reference to the worksheet (e.g. “SHEET2!A1:A4”).  Also determine is absolute addressing is needed. 

Exercise (Using Lookup)

	
	A
	B
	C
	D
	E
	F

	1
	SID
	NAME
	CLASS
	CLASSNO
	SEX
	TELEPHONE

	2
	1001
	Alice
	3A
	1
	F
	35998017

	3
	1007
	Bob
	3B
	7
	M
	21480241

	4
	1012
	Cathy
	3C
	11
	F
	78580475

	5
	1013
	David
	3D
	21
	M
	59973985

	6
	1015
	Emily
	3A
	23
	F
	25636521

	7
	1021
	Frank
	3E
	31
	M
	97407685

	8
	1023
	George
	3B
	35
	M
	62011153

	9
	1030
	Heidi
	3E
	2
	F
	32669051

	10
	1039
	Ivan
	3A
	12
	M
	63885147

	11
	1041
	Jennifer
	3C
	16
	F
	37161555

	12
	1055
	Karen
	3B
	20
	F
	84762780

	13
	1057
	Linda
	3B
	24
	F
	76395083

	14
	1061
	Michael
	3C
	32
	M
	97242120


· Lookup the class of student with student ID “1041” (Note: SIDs are sorted)
By using LOOKUP( ):

By using VLOOKUP( ):

· Lookup the student ID of student with name “Heidi”. (Notes: names are sorted)
By using LOOKUP( ):

By using VLOOKUP( ):

· Is it possible to lookup the name of the student whose telephone number is 63885147?  Why?

=LOOKUP( 10 , A1:A7 )





=LOOKUP( 90 , A1:A7 )





=LOOKUP( 62 , A1:B7 )





=LOOKUP( 69 , A1:C7 )





“10” is smaller than the first number in the list A1:A7, so it cannot match a value.





=LOOKUP( 10 , A1:A7 , C1:C7 )





“62” is not found in the list A1:A7, �so it falls back to the previous value “61”.





=LOOKUP( 62 , A1:A7 , C1:C7 )





=LOOKUP( 69 , A1:A7 , C1:C7 )





Note that absolute addresses are used in the cell range, because it should be fixed after the formula is copied.





=RANK( A1 , A$1:A$9 )








=SUMSQ( C1:C9 )





=SUMPRODUCT( A1:A9 , C1:C9 )





=COUNTIF( C1:C9 , ">=1" )





=SMALL( A1:A9 , 5 )








=LARGE( A1:A9 , 3 )
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T
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T





F
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"C"





"B"





"A"





A1 >= 60


?





A1 >= 75


?





A1 >= 90


?





F





T





F





T





F





T





"D"





"C"





"B"





"A"





A1 >= 60


?





A1 >= 90


?





=VLOOKUP( 10 , A1:C7 , 3 )





=VLOOKUP( 62 , A1:C7 , 3 , FALSE )





=VLOOKUP( 62 , A1:C7 , 2 )





=VLOOKUP( 69 , A1:C7 , 3 )





A1 >= 75


?





=DATE( 2007 , 2 , 3 )





=TODAY()-A1





=A1+200





Today is 8/3/2007.





Sample2





Sample1





=WEEKDAY(A3)





Sample3














Sample5





=FREQUENCY( A$1:A$9 , D5 )





Sample4





Sample5





Sample6
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