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Bar (Column) Graph: graph used to illustrate data in the form of bars.  A bar graph is best used to represent how many or how much of the data is represented.  It can be shown in horizontal or vertical bars.  Example:
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         Column Graph                              Bar Graph

Binomial Distribution: Describes the possible number of times that a particular event will occur in a sequence of observations. It is used when you are interested in the occurrence of an event.

Example:
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See: Pascal’s Triangle, subsets, algebraic expression.
Box-and-Whisker Plot: A graph used to illustrate the range of data collected.  This graph illustrates or shows the Five Number Summary, which is: the Minimum, 1st Quartile, Median, 3rd Quartile and Maximum.  Example:


      25%          25%                  25%             25%

Min.   Q1                      Median      Q3                      Maximum

Categorical Data (Qualitative Data): The concept of categories: numbers placed in categories. For example, M&M’s can be grouped by color.

Combinations: One or more elements selected from a set without regard to the order of selection. If you have a quarter and you flip it. How many sets could result? Your outcomes or sets could be, knowing your coin is heads on one side and tails on the other side, two heads, two tails, or one head and one tail. These would be your combinations.

Complementary Events: This would include all the events that cannot happen.

Ex. You have 3 marbles; 2 have stars, and the other doesn’t have anything. Probability (with star): 2/3 (2 with star/ 3 total # of marbles).




Complement of that event

Probability (without star): 1/3 (1 without star / 3 total # of marbles). 

Cumulative Frequency Chart: Relating to the sum of the frequencies of experimentally determined values of a random variable that are less than or equal to a specific value.

Frequency:

Height (feet)     (Number of pupils)     Relative frequency:

0-2                     0                                  0

2-4                     1                                  1

 4-5                    4                                   8

5-6                     8                                 16

6-8                     2                                   2

Data: the information collected. The data is the answers we collect to our hypothesis by experimenting.   After the data is collected, we are able to analyze the data by making stem-and-leaf plots, bar graphs, box-and-whisker plots, line plots and other types of tables and graphs.

Example of data:

Number of siblings for 15 students: 3,2,1,1,2,2,4,4,2,1,1,2,2,3,2

Dependent Events: One event can affect the outcome of another.

Example: There are 3 red marbles in a bag of 10 multicolored marbles. The probability of getting red is 3/10 (3 red/ 10 total marbles). You took out a red one. There are now 9 marbles and 2 are red. Because the marble was not replaced in the bag this will affect the outcome of the next marble chosen out of the bag.
Empirical Guidelines: In the normal distribution or a bell curve, 68% of the information should land within one standard deviation, 95% of the data should land within two standard deviations, and 99.7% of the information should land within three standard deviations.  

Equally Likely: If two or more outcomes have the same probability of occurring, we would say that they are equally likely.  For example:  If we flip a coin, the probability of landing on heads is 1out of 2 or 50%.  The probability of landing on tails is also 1 out of 2 or 50%.  We would say that the probability of landing on heads or tails is equally likely.
Event: Any subset of a sample space.  Example:  The probability of picking a queen out of a deck of cards is 4 out of 52.  The sample space is the deck of cards and the event is the subset of queens.  E = {queen of diamonds, queen of hearts, queen of spades and queen of clubs}

Expected Value: The theoretical probability that a certain outcome will happen.  

For example:  If we spun this spinner 10 times, we would expect the spinner to land on blue 5 out of the ten times.  This is because the blue area takes up half of the circle.  The expected value for blue is 5 spins out of ten or 50%.                                                          
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Factorial: A way to compute all possibilities of a certain sample set.  For example: nine-factorial would look like this 9!.  9! = 9x8x7x6x5x4x3x2x1

Fair Game: This concept has to do with making a game fair.  For example: This is a game for two people.  Each player spins the spinner.  If the spinner lands on the same color twice player one wins.  If the player lands on a different color each time then player two wins.  This is a fair game because both players have an equal opportunity to win.  The rules do not have to be the same for each player, as long as each player has an equal opportunity to win.
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Five number summary:

After collecting data, we could analyze it by finding the five number summery. The five number summary is the minimum, Q1, medium, Q3, and the maximum.

The easiest way to show this is the box plot. See box plot

Example:

Data: 1,1,1,1,2,2,2,2,2,2,2,3,3,4,4

Min-1     smallest number in the data

Q1-1       first quartile, top of the first quarter

Med-2    The middle number of the data

Q3-3       third quartile, top of the third quarter

Max-4     largest number in the data

Frequency Table: A table that shows how often certain kinds of numbers or data are in the information given.

Histogram: A bar or column graph without any spaces between the bars.  A histogram often resembles a bell-shaped curve when a normal distribution is represented.  A histogram is often used when comparing data with each other.

Example:
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Hypothesis: an educated guess on what you believe the outcome of an experiment will be.  The hypothesis is the first step in the scientific method.

Example:  I think that if we roll 2 die 100 times, we will get the sum of7 the most times.  I think this because there are more ways to get the some of seven than any other ways. 

In order to prove this hypothesis, we would have to conduct an experiment.

See scientific method
Independent Events: Two events are independent if the probability of the second event is not affected at all by the outcome of the first event.

For example:  Activity 1:  What is the probability of throwing 2 dice and getting a sum of 7?

Activity 2:  Now we will throw 3 dice.  What is the probability that we will get the sum of 13?

The outcome of event 2 does not rely on the outcome of event 1.  See Dependent Events 

Interquartile: (IQR) The range or difference between the first and the third quartiles.  The interquartile is 50% of the given data.  Q3 – Q1 = interquartile (IQR)

Example:



                      Q1                                    Q3

                                              Inter quartile

See Quartile
Law of Large Numbers:  The more you do an experiment; the closer the experimental probability gets to a fixed number.  

Line Graph: A graph in which points are plotted and then a line is drawn between each point.  For example- if the following table shows the approximate number of people in the army and Navy for the years 1950-1990, then the line graph of that data would look like this:
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Line graphs are very useful, especially when comparing data of similar things, such as the enrollment in the Army and Navy, as shown above.  

Line Plot: Consists of a horizontal line that shows the frequency of data.  

Maximum: The largest number or observation in a set of data, also, the largest extreme.  For example, 21 is the maximum in the following set of data:

                              {1,5,7,7,9,12,14,16,17,17,20,21}

Mean: The idea of average, which gives us a representation of the population in question. We find this by taking the sum of the data and dividing it by the number of data. This is affected greatly by outliers.

Example: If you took 5 exams, what is the mean?


75      85    80     63     87    

First, we would add up the scores to get the sum.


75+85+80+63+87= 390

Then, we would divide the sum by the number of data

390/5=78

Therefore, the mean would be 78

Measure of Spread: Different ways that we can measure how spread out the data is. Some measures of spread are the Standard Deviation, Interquartile Range, range and the five number summary.  Outliers can greatly affect the measure of spread.  A box and whisker plot is a good visual example for the measure of spread. 

Median: Find the median by finding the numerical middle of the data.

Example: If you took five exams and wanted to find the middle number,

 you would put the scores in order from least to greatest.


63     75     80     85     87    

So the median number is the one directly in the middle =  80

If the number of data was an even number then, you would average the two middle numbers and get the median.

Example:


63     75     80    84      85      87


80+84=164 


164/2=82 Therefore the median for this set of data is 82.  The median doesn’t have to be a number in the data.

Minimum: the piece of data that represents the smallest amount.  Smallest number in a group of data.  First point in the Five Number Summary.
See Five Number Summary

Mode: The mode is the data that appears most frequently. There is also bimodal when there are 2 modes, Multimodal when there are more than 2 modes, and No mode.

Example for mode, here the mode is 4

2      4       5       4       6         4      7         9       4      4      10      14       18       21      4     

Example for bimodal, here the modes are 2 and 4:

6      2      4      3      2     7       4      8      2       4       15      20     2       4       4        2

Example for multimodal, here the modes are 2 and 4 and 6:

6       3       2      4      8       6      4      2     16     14      17       4       6       2     19      20 

Example of no mode:

2      6     9     12     14      8      0      15        19        23       27        31       17         21 

Monte Carlo Simulation: When you used something such as a computer or calculator to produce a random simulation, in order to get results for any given probability problem.  I.e.: Using your TI 83 to simulate tossing dice or using the computer to simulate a problem such as the cereal box problem.  

Multiplication Principle: In independent events, the multiplication principle is both even A and event B happening is equal to the probability of event A happening multiplied by the probability of event B happening.  For example: if the probability that Joe gets a red gumball is one out of ten, and the probability that he gets a green gumball is five out of nine, (after one gumball has been taken out), then to figure out the probability that Joe will get both a red and a green gumball would look like this:

1    x    5   =    5

10        9         90

Mutually Exclusive Events:  In mutually exclusive events A and B, the probability of A or B equals the probability of A plus the probability of B:

P (A or B) = P (A) + P (B)

Normal Distribution: A normal distribution looks like a bell shaped curve. Most of the data is centered in the middle than on the outside of the data. Even though the ranges of the data vary, the shape of the curve will always stay symmetrical.


Example:
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Numerical Data (Quantitative Data): Numerical data is data that is made up of numbers.  
Outcome: The result of a single trial of an experiment.

For example: The possibilities are landing of yellow, blue, green and red.  Each possibility is an outcome. 

Odds:  The probability that something will happen over the probability that something will not happen.  For example:  The odds that the sun will not rise tomorrow morning are one in a million or one out of 1 million or (      1      )

                                                                   (1,000,000)

Outlier: An extreme value in a given set of data.  An outlier is a value that is far away from almost all of the values in the data. An outlier can dramatically affect the mean and standard deviation.

Test for an outlier:  If a value is one-and-a-half interquartiles left of Q1 or right of Q3, that value is an outlier.

Example:                Interquartile Range                                                  Outlier




                                    
Pascal’s triangle:





 1

                                                          1    1                                      

                                                      1     2       1

                                                   1     3      3      1

                                                1     4      6     4      1                       

                                             1      5    10    10    5      1            

                                          1     6     15   20    15    6      1   

                                       1    7     21    35    35   21    7      1                                    

                                   1     8    28    56    70     56    28    8     1                                        

                               1     9     36    84    126   126    84   36    9    1

                         1      10    45   120   210  252     210  120   45  10   1

For example:

If you took a true false quiz with 10 questions and forgot to study and assuming there was a 50% chance at each question, what is the probability of getting 70% on the quiz.

Row 10:  1   10    45    120   210    252    210    120    45    10    1  

There are 210 ways to get 7 correct on the quiz, 

210/1024 = .12  There is a 12% chance of getting a 70% on the quiz.         

Pie Chart (Circle Graph): Dividing the circle into parts that is equal to the whole in appropriate amounts for the data.  The circle can be divided up either through central axis (percentages), or the actual numbers. Pie charts can be helpful when looking at the percent of each piece of data.  

If the following chart is the data given, then two of the possibilities are as follows: 
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Pie charts can also be made without excel, like the two charts above.  They can be made manually by drawing a circle with a compass, and then dividing into pieces of the whole using degrees on a protractor, or by dividing in half, then half again, etc, as long as it can be divided into the correct number of pieces.  After that, the right number of pieces, (or degrees), should be shaded to make the correct portion of the whole.  A couple advantages of pie charts are that you can see the definite percentages, and also you can see when things equal or almost equal one half, one quarter, etc. of the data as a whole.  

Permutation: 

Is an arrangement of objects in different orders, the order of arrangement is important.  
Example:

The number of different ways three students can enter school can be shown as 3! or 

3 x 2 x 1 or 6.  There are 6 different arrangements or permutations of the three students entering the classroom. 

Notation for permutation:

                                         n P r

                     n = total number of objects

                     r = the number of objects chosen 

Example: 7P5= 7 x 6 x 5 x 4 x 3 = 2520  

There are 2520 ways to arrange five objects that are chosen from a set of 7 different objects. 

Population mean: Taking the mean of a whole population.

Example: If we were to take the average weight in women of the entire world, then we would be getting the whole population mean. See Mean

Probability: the probability of an event is a number between 0 (0%) and 1(100%) inclusive that indicates the likelihood of the event occurring.

0%                                     50%                                  100% 

impossible                                                           certain 

Example: The probability of A occurring is given by:

P (A) =Number of way A can occur

           Total number of outcomes

Probability distribution:  Theoretical probability-the total number of outcomes and we count the number of outcomes in a specific event. The theoretical refers to our expectations. 

# of ways the event can occur

total possible outcomes  

Example:

Let’s say we flip a coin, theoretically the probability of its being heads is ½. 

P(H)=1/2=.5=50%

P(H)=1/2=.5=50%

Experimental probability-we determine the experimental probability by collecting and determining the fraction of the time in which the outcome or event actually occurred.  

# of favorable outcomes

total outcomes

Example: If heads comes up 13 out of 20 times

P(H)=13/20=.65=65%

Probability rules: 

Terms and concepts- Probabilities are represented in fractions, decimals percents, ratios, and odds. 

Example- if you here that there is a 25% chance of snow tomorrow there are statements equivalent to it:

· There is a 25% chance of snow tomorrow.

· The probability of snow tomorrow is ¼.

· The Probability of snow tomorrow is 0.25.

· There is 1 chance on 4 of snow tomorrow.

· The odds against snow tomorrow are 3 to 1.

Outcomes and events- when we define a situation, each possibility is and outcome.

Any subset of a sample space is called and event.

Equally likely- if all outcomes in a sample space are equally likely then, the probability of event E is given by

P(E)=Number of favorable outcomes 

            Number of total outcomes 

Not equally likely- all outcomes are not equally likely. 

Example- if there was a spinner with four outcomes 1,2,3,4 but the probability of each one is not equally likely because the spinner is not divides equally.

Quartile: Represents 25% or 1 quarter of the total data.  Quartiles separate each quarter.  We use quartiles to look closer at the range of a set of values.  Quartiles can be seen clearly when used in a Box-and-Whisker plot.  See Box and-Whisker plot
Example:                  25%          25%    25%            25%                                               

                                         Q1   Q2       Q3

        
      

Range: A measure of variation in a set of values.  The range tells us how many numbers are included between our lowest and highest values.  The formula for the range is:  Maximum ( Minimum = Range.  Outliers can greatly affect the range.

Example: Max =70   Min =10   70 ( 10 = 60 Range is 60

       10                             40                                  70



Random Sample: A sample obtained by using random or chance methods; a sample for which every member of the population has an equal chance of being selected.

For example:  Dice will give you a random sample of numbers 1-6 or a TI-83 calculator, when programmed, could give you random sample of numbers 1-100.    

Sample mean: Taking a sample from the whole population.

Example, if we wanted to take and average of the average weight in women, but not check every single woman in the world. We would just pick a few, and average their weight, then that would be a sample mean. See mean.

Sample Space:

The set of all possible outcomes of that experiment

Example: The sample space for tossing a coin: {H,T}

Scientific Method: The first step is to form a hypothesis (a question you want answered, an educated guess, what you think is going to happen)

The second step is Experimental Proof (collect data).

The third step is to analyze or observe the data collected.

The last step is to reflect on every step before.

Simulation: The number of times a trial is done.

Example: This number would be how many times you took this 4-question quiz.

Skewed Distribution: When scores are concentrated on one end of the range of data, the distribution is skewed.

Skewed to the left.






Skewed to the right.
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Standard deviation: is the average the data that is away from the mean.

Example: Suppose that a test has a mean of 250 and the standard deviation is 50.  2000 students took the test and their scores were normally distributed.

Stem-and-Leaf Plot: The place value “tens” is the number in the left column and the right side is the “ones” value.  For example:

	0
	 1 3 7 9

	1
	 0 4 3

	2
	 4 7 9


For example:

	0
	 1 = 1


	1
	 4 = 14


	2
	 9 = 29


Tally Chart: A chart showing how many times a certain number shows up in an experiment, one mark usually equals one time occurred.  For example:

If one die was rolled 15 times the data could look like this:

1               2           3           5              6      

///
 //
   ////
     /////       /


1 was rolled three times, 2 was rolled twice, 3 was rolled four times, etc.

Tree Diagram: In order to solve some probability problems, you can use a tree diagram—to show all possibilities: i.e. the probability of getting all heads in three coin tosses is one out of eight, as shown in the tree diagram below.

                         H

          H                              H

H                      T  

          T

                                           T

                         H                                                   

          H                           H

T                       T

          T


                                        T


First Tosses    

Second Tosses 

Third Tosses

Uniform Sample Space:

A sample space in which each one of a finite number of possible outcomes is equally likely; not all sample spaces are uniform.

Example:
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