Home Work # 2
Example 2.5: Construct a stem and leaf display for the sale price data shown in Table2.2

Solution:  From the data given in Table 2.2 each sale price of the properties first divided in two part, that is Leaf  [last two digit of each sale price] and  Stem [ the remaining two digit] as explained below for the number 660-

	Stem
	Leaf

	6
	60


Again the stem and leaf of the number 899 are 8 and 99, respectively. Similarly for the number 1,090 the stem is 10 and leaf is 90 respectively.

Step-1: The initial step in forming a stem and leaf display for the given data set is to list all stem possibilities in a column starting with the smallest stem [e.g., for the given data set the smallest stem is 3 for the given number 367] and ending with the largest one [14 for the give number 1,480 in the given data set]
Step-2: In the second steps the leaf of each number to be placed in front of each corresponding stem in the given data set. e.g., the leaf 60 is to be placed in stem row 6 for the number 660 and the leaf 99 is to be placed in stem row 8 for the number 899.


In this process of arrangement the multiple leaves for the same stem, it the usual convention to arrange in the increasing order list. The following figure -1a, explains the complete arrangement of all the 25 numbers with their respective leaves in front of their respective stems.

Figure-1a: Stem and Leaf Display

	Stems
	Leaves

	3
	67

	4
	25

	5
	00,75,95

	6
	30,50,60,82

	7
	10,20,49,60,70

	8
	20,43,49

	9
	45,50

	10
	16,60,90

	11
	20

	12
	95

	13
	

	14
	80


In the above Figure 1a,  the data set partitions into 12 category called classes corresponding to 12 stems. The class corresponding to 3 would contain all the numbers from 300 to 399; the class corresponding to 4 would contain all the numbers from 400 to 499 and so on. The numbers of leaves in each class gives the class frequency. Thus when we assigned the stem leaf display its gives us the frequencies needed to construct frequency and relative frequency distribution for each set explained in Figure 1b as below-
Figure 1b: Frequency and Relative Frequency Table for stem and leaf display
	Frequency
	Relative Frequency

	1
	1/25

	1
	1/25

	3
	3/25

	4
	4/25

	5
	5/25

	3
	3/25

	2
	2/25

	3
	3/25

	1
	1/25

	1
	1/25

	0
	0

	1
	1/25

	Total 25
	1


Example 2.7: Construct a Relative Frequency Histogram for the data given for the Sale Prices for 50 properties selected from the 207 sale price based on Table 2.3.

Solution: 
Step-1:
The starting step in building the relative frequency histogram for the given data sample is to define the class intervals [categories] in to which the data will fall. To calculate this we need to know the smallest and largest value of sale price in given data set. In the given data set these are $25,000 and $155,000. The class intervals we will select in this case should span both smallest and largest sale price.
Step-2:
The second step is to decide and select the class interval width; and its depend on how many intervals we want to use to span the sale price range and we would like to use equal and unequal interval width. I will use equal class interval and 11 class intervals for this example.
To calculate the price range it is defined as-

Range= Largest measurement- Smallest measurement

          = $155,000- $25,000 = $130,000

Since we choose to use 11 class intervals, the class intervals width should be equal to,

Class interval width ~ Range/Number of class interval

                                 = 130,000/11 = 11,818.2
                                 ~ $12,000

        The first class should be slightly below the smallest observation ($25,000) and will be starting point so that no observation can fall below this class boundary. So for easiness I can select the lower class boundary of the first class interval to be $24050. Then the class interval will be $ 24050 to $36,050,     $36050 to $48050 and so on.
Step-3: The 3rd step is building a histogram to obtain each class frequency i.e the number of the observation falling within each class. This can be done by examining each sale price in given data table and recording by tally the class in which they fall given in following table.
The Class Relative Frequency can be calculated as-

Class Relative Frequency = Class Frequency/Total Number of Observations= Class Frequency/50
These values are shown in the following table-

Figure 2a: Tabulation of Data for the sale price in a given data set

	Class
	Class Interval
	Tally
	Class Frequency
	Class Relative Frequency

	1
	24050-36050
	////
	4
	.08

	2
	26050-48050
	////  ////
	10
	.20

	3
	48,050-60,050
	////  ////  /
	11
	.22

	4
	60,050-72,050
	////  ///
	8
	.16

	5
	72,050-84,050
	////  /
	6
	.12

	6
	84,050-96,050
	///
	3
	.06

	7
	96,050-108,050
	//
	2
	.04

	8
	108,050-120,050
	///
	3
	.06

	9
	120,050-132,050
	/
	1
	.02

	10
	132,050-144,050
	/
	1
	.02

	11
	144,050-156,050
	/
	1
	.02

	
	
	TOTAL
	50
	1.00


Step-4: The final step is to draw the graph between sale price at x-axis and relative frequency at y-axis shown below [image: image1.png]0.25
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Example 3.1:

a) Find the value of  ∑x for the recorded observation are 2, 1, 3,2,3
Solution: The ∑  explain us the sum of values in the data set, therefore,

∑x = 2+1+3+2+3 = 11

b) Find the value of ∑x2  explain us to sum the square of the x-values in the data set, there fore

∑x2 = (2)2+ (1)2+(3)2+(2)2+(3)2= 4+1+9+4+9= 27

Example 3.2: Refer to example 3.1

a) Find ∑(x-3) it explain us subtract 3 from each x and then sum all x value

∑(x-3) = (2-3)+ (1-3)+(3-3)+(2-3)+(3-3)= -1-2+0-1+0= -4

b) Find ∑(x-3)2 it explain us subtract 3 from each x value in the data set, square the differences and then add each value to get the solution

∑(x-3)2=  (2-3)2+ (1-3)2+(3-3)2+(2-3)2+(3-3)2= (-1)2+(-2)2+(0)2+(-1)2+(0)2= 1+4+0+1+0= 6

c) Find ∑x2-3 explain us to fisrt sum the square of each value of x then subtract 3 from the sum, therefore,
∑x2-3= (2)2+ (1)2+(3)2+(2)2+(3)2-3 = 4+1+9+4+9-3= 24

Example 3.8: Find the variance for the sample measurements 3, 7, 2, 1, 8
 The variance S2 of a set of n samples measurement is equal to the sum of square of deviations of the measurement about their mean divided by the value of (n-1)-
S2 = ∑(x-
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)2/(n-1)

Solution:

x= ∑x/n = (3+7+2+1+8)/5 = 21/5 = 4.2

The value of (x-
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)2 is calculated in following table-

	Observations (x)
	x-
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	(x-
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)2

	3
	-1.2
	1.44

	7
	2.8
	7.84

	2
	-2.2
	4.84

	1
	-3.2
	10.24

	8
	3.8
	14.44

	Total = 21
	Total= 0
	Total= 38.80


The sample variance S2 = ∑(x-
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)2/n-1 = 38.8/4 = 9.7
Example 3.14:  Calculating the z- score provided value of  sale price (x), mean( 
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) and standard deviation (s) are given

Given: x= $200,000; 
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 = $106,405 and s=  $85,414

Solution: The formula to calculate  z-score is-

 z = (x- 
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)/ s

  z = (200,000-106,405)/ 85,414 = 1.10
Since the z-score value is positive it means that the $200,000 sale price lies a distance of 1.10 standard deviation to the right of the mean $106,405
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