Test 2 covers the most difficult section of the textbook
Test 1 covers the easiest section of the textbook (4th Week)
 
DO MYSTATLAB HOMEWORK (IT'S WORTH 10%)
 
 
Chapter 1 - Types of Data and Measurement Scale 
 
Statistics is basically analyzing data/any type of information and transforming it into useful data.
 
Two Different Branches Of Statistics Are Used in Business
 
Statistics - Transforms data into useful information for decision makers.
 
1. Descriptive Statistics  
· Collecting (Ex. Surveys, Polls)
· Summarizing & Visualizing (Ex. Graphs, Tables)
· Presenting and analyzing data.
 
1. Inferential Statistics - Drawing conclusions about a large of individuals based on a smaller group.
· Estimation (Ex. Estimate the population mean weight using the sample mean weight)
· Hypothesis testing (Ex. Test the claim that the population mean weight is 120 pounds)
 
Census - Data collection using the entire population of a certain group (Ex. National census surveys the entire
Canadian population) 
V.S 
Inferential Statistics - Data collection using a smaller population 
 
Basic Vocabulary of Statistics 
 
Variable - A characteristic of an item or individual (varies from observation to observation) 
· Types of Variables
· Categorical (qualitative) variables have values that can only be placed into categories such as "yes" and "no" (Ex. Eye Colour)
· Numerical (quantitative) variables have values that represent quantities. 
· Discrete variables arise from a counting process (Ex. Number of children in a family, Number of laptops in class, Number of cars in a parking lot)
· Continuous variables arise from a measuring process (Ex. Height, Weight, Voltage) 
 
Data - The set of individual values associated with a variable
 
Operational Definitions - Universally accepted meaning that are clear to all associated with an analysis
 
Population - All the items of individuals about which you want to draw a conclusion. The population is the "large group".
 
Sample - The portion of a population selected for analysis. The sample is the "sample group".
 
Parameter - A numerical measure that describes a characteristic of a population.
 
Statistic - A numerical measure that describes a characteristic of a sample.
 
Sources of Data
 
Primary Sources - The data collector is the one using the data for analysis (Ex. Interview, Survey)
· Data from a political survey
· Data collected from an experiment
· Observed data
 
Secondary Sources - The person performing data analysis is not the data collector (Ex. Book, Internet)
· Analyzing census data
· Examining data from a print journal or data published on the internet
 
Sources of data fall into four categories
 
· Data distributed by an organization or individual
· A designed experiment
· A survey
· An observational study
 
Examples of Data Distributed by Organizations or Individuals
 
· Financial data on a company provided by investment services
· Industry or market data from market research firms and trade associations
· Stock prices, weather conditions, and sport statistics in daily newspapers
 
Examples of Data From A Designed Experiment
 
· Consumer testing of different versions of a product to help determine which product should be pursued further
· Material testing to determine which supplier's material should be used in a product
· Market testing on alternative product promotions to determine which promotion to use more broadly.
 
 Examples of Data From Surveys
 
· Political polls of registered voters during political campaigns
· People being surveyed to determine their satisfaction with a recent product or service experience 
 
Examples of Data From Observational Studies
 
· Market researchers utilizing focus groups to elicit unstructured responses to open-ended questions 
· Measuring the time it takes for customers to be served in a fast food establishment 
· Measuring the volume of traffic through an intersection to determine if some form of advertising at the intersection is justified 
 
Levels of Measurement 
 
Qualitative
 
1. Nominal Level
· The variable of interest is divided into categories or outcomes.
· There is no natural order to the outcomes. 
(Ex. Gender, Postal Code, Eye Color)
1. Ordinal Level
· Data are represented by an attribute
· The data can only be ranked or ordered because the ordinal level of measurement assigns relative values.
(Ex. Professional Ranking, Letter Grades, Olympic Games Medals)
 
Quantitative
 
1. Interval Level
· The data must be numeric or quantitative.
· The data must have units of measurement.
· A value of zero does not mean there is no amount of the characteristic being measured
· Ex. The temperature being 0 degrees does not mean there is no heat.
· Ex. Calendar years are based on an interval scale. The date zero is just a reference point. 
1. Ratio Level
· Ratio has the characteristics of interval data but the ratio scale has absolute zero (0 = nothing)
· The ratio of data values is meaningful 
· Ex. Number of part time employees in your company 
· Size of your hose (in square meters)
· Height, weight
 
How do you differentiate between Interval and Ratio Scale?
· Ratio measurements have a zero point where there is no measurement
· However, interval scales never have an absolute zero
· Using the ratio scale, value can be added, subtracted, multiplied and divided. 
· Full division of two values (10 miles is twice as long as 5 miles. 0 miles is no distance).
· In interval scale, values can be added and subtracted from each other. 
 
The lowest level of measurement is the nominal level. The highest level or measurement is the ratio level.
 
Chapter 2 - Graphical Presentation of Qualitative Data
 
Categorical Data Are Organized By Utilizing Tables
	 
	Tallying Data
	 

	One Categorical Variable
	 
	Two Categorical Variables

	Summary Table
	 
	Contingency Table


 
Organizing Categorical Data: Summary Table
· A summary table indicates the frequency, amount, or percentage of items in a set of categories so that you can see differences between categories
 
Organizing Categorical Data: Contingency Table
· A table showing the distribution of one variable in rows and another in columns, used to study 
 the frequency distribution between the two variables.
 
Visualizing Categorical Data Through Graphical Displays
	 
	Visualizing Data
	 

	Summary Table
For One Variable
	 
	Contingency Table
For Two Variables

	Bar Chart
	 
	Side-By-Side
Bar Chart

	Pie Chart
	 
	 

	Pareto Chart
	 
	 


 
 
Visualizing Categorical Data: The Bar Chat
· In a bar chart, a bar shows each category, the length of which represents the amount, frequency or percentage of values falling into a category which comes from the summary table of the variable.

Visualizing Categorical Data: The Pie Chart
· The pie chart is a circle broken up into slices that represent categories. The size of each slice of the pie varies according to the percentage in each category
 
Visualizing Categorical Data: The Pareto Chart
· Used to portray categorical data
· A vertical bar chart, where categories are shown in descending order of frequency
· A cumulative polygon is shown in the same graph
· Used to separate the "vital few" from the "trivial many"
 
Chapter 3 - Stem and Leaf Plot 
 
Rules to Construct a Stem-and-Leaf Plot
In a stem and leaf plot graph, we declare one column as a steam and the other as a leaf
 
Stem Rules
1. The number of stems should be from 6 to 13 stems
1. The stem values should be consecutive numbers or repeated numbers. The number may be repeated twice or 5 times. 
1. The stem units must be indicated if the stem is not to be taken at face value. (Ex. Multiplying stem before adding leaf value to stem value. OR Multiplying stem and leaf before adding their respective values together.)
1. There must be at least one leaf associated with the first and last stem. Remove the stem if no leaf is associated with it.
Leaf Rules
1. If stems are repeated twice, the leaves values 0 to 4 go on the first stem and 5 to 9 go on the second stem. The order is reversed when the stems are negative values. When stems are repeated 5 times, the leaves values 0 and 1 go to the first stem, values 2 and 3 go to the second stem, values 4 and 5 go on the third stem, values 6 and 7 go on the fourth stem, and values 8 and 9 go on the fifth stem. This order is reversed when the stems are negative values.
1. There is no rounding off
1. The  leaf values are written in ascending order when positive and descending  order when negative
1. The leaf values must be evenly spaced.
1. No commas or dashes between the numbers are allowed.
 
	Stem
	Leaf

	0
	1,5,9

	1
	7,9

	2
	2,3

	3
	 

	4
	 


 
Types of Data Found in Leaves
 
Symmetrical (curve in the middle of leaves)
 
positive skewed /right skewed (curve at the top of leaves)
 
negative skewed / left skewed (curve at the bottom of leaves)
 
Rules to Construct a Frequency Distribution
 
1. Sort the data in ascending order.
1. Obtain the maximum and minimum values in the data set.
1. Check the class width.
C.W = (Max - Min)/(number of classes)
1. Pick two nice numbers as class widths to construct the class intervals. The list of numbers is 1, 2, 2.5, 5, 10, 20, 25, 50. Pick the two intervals in which the class width falls.
1. Then use the "nice" class widths to construct the classes and make sure that the number of classes is between 5 & 10.
1. To obtain the first class lower boundary, pick the multiple of the class width that is less  than or equal to the minimum data value.
1. To obtain the first class upper boundary, add the class width to the first lower boundary. 
Upper Boundary = Lower Boundary + Class Width
1. Continue to construct the rest of the class intervals by adding the class width to the consecutive lower boundary.
1. Check again if the number of classes are between 5 & 10.
1. Count how many variables are between each class to find the most common frequency 
 
	Class
	Frequency
	Cumulative Frequency
	Relative Frequency (F/T) x 100
	Cumulative Relative Frequency (CF/T) x 100% 

	20 - 25
	4
	4
	4/24 x 100 = 16.6667 
	4/24 x 100 = 16.6667 

	25 - 30
	13
	17
	13/24 x 100 = 54.1667 
	17/24 x 100 = 70.8333 

	30 - 35
	7
	24
	7/24 x 100 = 29.1667 
	24/24 x 100 = 100 

	...
	 
	 
	 
	 

	Total =
	24
	 
	 
	 


 
Chapter 3 Continued 
 
Bar Graph - Qualitative
Histogram - Used for displaying quantitative data
· Classes on x-axis
· Frequency or Relative Frequency on y-axis
 
Ogive
· Use the upper-class boundaries of the classes to make the x-axis (Use the upside-down L)
· Cumulative frequency or relative cumulative frequency
· The last point of the graph is the total
· 4 Types of questions:
· Less Than = Point on axis
· At most = Point on axis
· At least = Total - Point on axis
· More = Total - Point on axis
· Convert values to percent and percent to value
 
Percentile
· I = p(n)
· P25 = 25th Percentile = 1st Quartile = Q1
· P50 = 50th Percentile = 2nd Quartile = Q2
· P75 = 75th Percentile = 3rd Quartile = Q3
 
R = rank
N = number of observations in the data set
K = % of observations less than or equal to Pk
"Half round" means round to the nearest half. If k is less than 50, round down. If k is more than 50, round up.
The half-round procedure rounds the non-integer rank (e.g., 7.3, 7.4, etc.) to the nearest half.
 
Step 1
· Arrange the data into an ascending data array
Step 2 
· Calculate the r (rank)
· Use the corresponding percentile (Q1 = 25, Q2 = 50, Q3 = 75)
· If k is less than 50, round .25 and .75 down
· If k is more than 50, round .25 and .75 up 
 

 
Step 3
· Compute Pk, assign ranks to the ascending data array
· Place the half rounded r value between the 2 ranks that are between it.
· Use the values of those ranks and plug them into the formula below.
· If you get a direct answer (qualitative data not numerical) like names you have to write both of the names the percentile rank is between (Ex. Ottawa & Toronto)
 

 
Chapter 4 - 
 
Mean: 
 
Weighted Mean: 
 
Group Data Mean: 
 
A) 
Enter in List 1 
Calc (F2) ----> F6 (Set)
1 var x List --- List 1 ------ 4, 6, 8, 10
1 var Freq ---- List 1 --- Exit 
 
B) 
List 1 ---- X
List 2 ---- Y
Press F2 (Calc)
Press F6 (Set)
Highlight 1 var x List ---- Press 7, Enter 1 and Press EXE
Highlight 1 var Freq - choose List (F2) and enter 2 freq List 2 --- EXIT --- Press F1 
 
Median 
Step 1
· Sort
Step 2
 
Step 3 
· Check the value
 
10% Rule
Step 1
· Calculate the difference between mean and median
 
Step 2 
· Calculate 10% of smallest  (it will be either mean or median)
 
Step 3
· If Difference < 10% of smallest value = mean
· If Difference > 10% of smallest value = median
 
Example: 
· Mean = 252000
· Median = 210000
Step 1
252000 - 210000 = 42000 
 
Step 2 
210000 x 10% = 21000 
 
Step 3 
Difference > 10% of mean 
Therefore, it is median
 
Shape of Data
1. Symmetrical 
0. Mean = Median 
1. Negative Skewed 
1. Mean < Median
1. Positive Skewed 
2. Mean > Median
 
Mode
· Most frequent value of a data set
· Ex: 1, 2, 3, 2, 5 
· Mode  = 2
· Ex: 1, 2, 2, 3, 3
· Mode = 2, 3 (Bimodal)
· Ex: 1, 2, 3, 4, 5
· No Mode
 
Measure of Distension 
· Range (Max - Min)
· Interquartile Range (Q3 - Q1)
· Variance = 
· Standard Deviation =
4. Calculate the mean
4. Subtract the mean from each data point
4. Square each difference
4. Calculate the mean of the squared differences
4. Square root it
 
· Coefficient of Variation = C.V = 
 
 
Box Plot
· Interquartile Range = IQR = Q3 - Q1
· 
	LIF
	LOF
	RIF
	ROF

	Q3 + (1.5 x IQR)
	RIF + (1.5 x IQR)
	Q1 - (1.5 x IQR)
	LIF - (1.5 x IQR)


 
· Shape
· Symmetrical = Line in Middle
· Right Skewed = Line on Left Side
· Left Skewed = Line on Right Side
 
What's allowed on the crib sheet?
· Formulas
· Rules 
· Calculator lessons
 
 
Chapter 5 - Probability
 
· Chances of occurrence of an event 
· Always between 0 and 1 
· 0 meaning impossible
· 1 meaning 100% chance
 
Prior Probability
· X = number of ways in which an event occurs
· T = total number of possible ways

· Example = toss a coin
· T  = Heads or Tails = 2

 
Empirical Probability 
· Production line select to items and 2 are objective
P(objective) = 2/10 = 0.2 0/2
 
Subjective Approach 
· Person to person it varies
· Ex: Relaters make house market predictions. 
P(A) =
 
Prob =
 
Event
· Outcomes of an experiment
· Ex: toss a coin
· Head and Tail are events
Simple Event:
· Subset of an event
· Head = simple event 
 
Joint Event
· Combination of two events
· Toss two coin and observed two heads
 
Compliment of an Event
· U - {1, 2, 3, 4, 5, 6, 7}
· A = {1, 2}
· A' = {3, 4, 5 ,6, 7}
 
Sample Space
· List of all possible outcomes of an experiment 
· Tossing a coin
· S = {H, T}
· Toss a die
· S = {1, 2, 3, 4, 5, 6}
 
Contingency Table 
 
	 
	Purchase a Laptop
	 
	 

	Purchase a Cell Phone
	Yes
	No
	Total

	Yes 
	38 A and B (A n B)
	42 A and B' (A n B')
	80 A

	No
	70  Not A and B (A' n B)
	150 (A' and B')
	220 A'

	Total
	108 = B
	192 = B'
	300 B U B' or A U A'


 
Simple Events: 
· Buy a cell phone/not buy a cell phone
·  P(buy a cell phone) = 80/300
·  P(not buy a cell phone) = 220/300
· Buy a laptop/not buy a laptop
·  P(buy a laptop) = 108/300
Joint Events:
· Buy a cell phone and laptop
· P(but a cell phone and a laptop) = 38/300
Complimentary Events 
· Buy a cell phone and not buy a cell phone
 
Law of Probability 
Additive Law
1. P(A or B) = P(A U B) = P(A) + P(B) - P(A n B)
1. Mutually Exclusive Events = P(A n B) = 0 
1. 2 events cannot occur at the same time
1. P(A n B) = P(A U B) = P(A) + P(B)
Multiplicative Law
1. P (A and B) = P(A n B) = P(A) x P(B) - if A and B are independent events 
 
A n B = A intersection B
A U B = Union
A' = Complimentary event (opposing outcome to the event)
 
A = {1, 2, 3, 4, 5, 6}
B = {number is less than 2
 
P(Purchase a Cell Phone or Laptop) = P(A or B) = P(A) + P(B) - P(A n B)
= 80/300 + 108/300 - 38/300
 
Conditional Probability 
 
Tree Diagram 
	1st Coin
	2nd Coin
	Sample Space

	H
	H
	HH

	 
	T
	HT

	T
	H
	TH

	 
	T
	TT


 
	Cell Phone 
	Laptop
	Sample Space

	Yes (A)
	Yes (B)
	P(A n B)

	 
	No (B')
	P(A n B')

	 
	 
	 

	No (A')
	Yes (B)
	P(A' n B )

	 
	No (B')
	P(A' n B')
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