
Probability and Statistics Unit 1 – Terms and Graphs 

Day 1 - Statistics and Basic Terms 

Statistics: The study of how to collect, organize, analyze, and interpret numerical information 

from data. We use statistics to draw conclusions. 

Where are statistics used? 

Political Campaigns  

Consumer Goods  

Stock Market  

Sports  

Education 

Weather 

 

Terms to Know: 

Individuals – The people or objects included in a study 

Variable – A characteristic or attribute of the individual that can assume different values. (age, 

hair color, height, weight, etc.) 

Data – The values. Measurements or observations that variables can assume. (age is 18, hair 

color is brown, etc.) 

Random Variables – Variables whose values are determined by chance. 

Population Data – Data from EVERY individual of interest. (ALL high school students) 

Sample Data – Data from SOME of the individuals of interest. (juniors and seniors) 

Examples: Identify the population and the sample. 

1. A survey of 1353 American households found that 18% of the households own a computer. 

 

2. A recent survey of 2625 elementary school children found that 28% of the children could 

be classified obese. 

 

3. The average weight of every sixth person entering the mall within 3 hour period was 146 

lb. 

Why would you choose sample data over population data? 



Parameter – A numerical value summarizing the entire population. (average age of ALL students) 

Statistic – A numerical value summarizing the sample data. (average age of 25 students) 

Examples: Determine whether the numerical value is a parameter or a statistics (and explain). 

1. A recent survey by the alumni of a major university indicated that the average salary of 

10,000 of its 300,000 graduates was 125,000. 

 

2. The average salary of all assembly-line employees at a certain car manufacturer is 

$33,000.  

 

3. The average late fee for 360 credit card holders was found to be $56.75. 

 

Two Branches of Statistics: 

Descriptive – used to describe a situation (FACT). Consists of the collection, organization, 

summarization, and presentation of sample data. 

Inferential – Used to make predictions or inferences (GUESS) from samples to populations. 

Examples: Identify each of the following as descriptive or inferential. 

1. The average age of the students in a statistics class is 21 years.  

 

2. The chances of winning the California Lottery are one chance in twenty-two million. 

 

3. There is a relationship between smoking cigarettes and getting emphysema. 

  

4. From past figures, it is predicted that 39% of the registered voters in California will 

vote in the June primary. 

 

Two Types of Variables: 

Qualitative – Categorical data: these are variables that can be placed into distinct categories 

according to some characteristic or attribute. (male/female, geographic location, hair color, zip 

codes, etc.) 

Quantitative – Numerical data: these are variables that are numerical in nature and can be 

ordered and ranked, and for which operations such as addition or averaging make sense. (age, 

height, weight, temperature, salary, etc.) 

 



Examples: Determine whether the data are qualitative or quantitative. 

1. The colors of automobiles on a used car lot. 

 

2. The numbers on the shirts of a girls’ soccer team. 

 

3. The number of seats in a movie theater. 

 

4. A list of house numbers on your street. 

 

Two Types of Qualitative Data: 

Nominal – Organizes data by categories; there is no particular order or ranking. (marital status, 

zip codes, hair color, etc.) 

Ordinal – Categories may be ranked or ordered; implies position (excellent, fair, poor/ A, B, C, 

D, F/ 1st, 2nd, 3rd/ etc.) 

Two Types of Quantitative Data: 

Discrete – Values that can be counted (number of children, number of tests, etc.) 

Continuous – Values that may be measured; assumes all values between any two specific values 

(height, weight, temperature, time, salary, etc.) 

Examples: Identify the data set’s level of measurement (nominal, ordinal, discrete, continuous). 

1. hair color of women on a high school tennis team 

 

2. number of pages in your statistics book 

 

3. the ratings of a movie ranging from “poor” to “good” to “excellent” 

 

4. the annual salaries for all teachers in Utah 

 

 

 

 

 

 



Day 2 – Variability and Sampling Bias and Sampling Methods 

Variability – The amount of change. 

You can expect a certain amount of variation within a set of data, but the less variable the data, 

the better it is. 

 

Ways to Collect Data: 

Surveys – observational studies (telephone, mailed questionnaire, personal interviews) 

Experiments – investigator controls the environment 

Direct Observation – no control 

 

Sampling Methods: 

Convenience – use the group you have the easiest access to 

Random – picked by a random method 

Systematic – pick every nth person 

Stratefied – some from all 

Cluster – all from some 

Examples: Identify the type of sampling used; explain your choice. 

1. In order to estimate the percentage of defects in a recent manufacturing batch, a 

quality control manager at Intel selects every 8th chip that comes off the assembly line 

starting with the 3rd, until she obtains a sample of 140 chips. 

2. In an effort to identify whether an advertising campaign has been effective, a marketing 

firm conducts a nationwide poll by randomly selecting individuals from a list of known 

users of the product. 

3. In order to determine the average IQ of ninth-grade students, a school psychologist 

obtains a list of all schools in the local public school system. She randomly selects five of 

these schools and administers an IQ test to all ninth-grade students at the selected 

schools. 

4. A radio station asks its listeners to call in their opinion regarding the use of American 

forces in peacekeeping missions. 

5. Select three female students and three male students to receive ice cream by putting all 

the men's names in one hat and all the women's names in a different hat and picking out 

three names from each hat. 



Day 3 – Pictorial Representations and Stem and Leaf Plots 

Qualitative Graphs: 

Circle Graphs – graphs that are divided into sections according to the percentages of 

frequencies in each category. (show each category as a proportional part of a circle) 

Bar Graphs – show each category as a proportionally sized rectangular area. (bars do NOT 

touch) 

Pareto Chart – a bar graph with the bars arranged from greatest to least. 

Dot Plot – a graphical way of showing frequencies of data. 

Time Series Graph – data graphed over a period of time. 

 

Circle Graph Example: 

Breakdown of grades achieved -  

A – 8  B – 15  C – 7  D – 4  F – 1 

 

 

 

 

 

 

Bar Graph Example: 

45 students voted on their favorite ice cream flavor. Vanilla was the most 

popular choice. The results of voting can be seen below. Create a bar graph 

using the space below. 

8 – Chocolate 15 – Vanilla 10 – Strawberry 12 – Butterscotch 

 

 

 

 



Pareto Chart Example: 

 

 

 

 

 

 

 

 

 

Dot Plot Example: 

This data set gives pulse rates, in beats per minute, for a group of 30 students.  

68  60  76  68  64  80  72  76  92  68  56  72  68  60  84 

72  56  88 76  80  68  80  84  64  80  72  64  68  76  72 

 

 

 

Time Series Graph Example: 

Draw a time series graph of the daily amount of rainfall (in millimeters) based on the 

following recorded data. 

 

 

 

 

 

 

 



Stem and Leaf Plots 

Stem and Leaf Plots: data plots that use part of the data value as the stem and part as the leaf 

to form groups or classes. 

Stems: greatest common place value. 

Leaves: number(s) in the next greatest place value. 

All stem and leaf plots must have a key. 

Examples: Construct stem and leaf plots for the following sets of data. 

1. A math test is marked out of 50. The marks for the class are shown below: 

7, 36, 41, 39, 27, 21, 24, 17, 24, 31, 17, 13, 31, 19, 8, 10, 14, 45, 49, 50, 45, 32, 25, 

17, 46, 36, 23, 18, 12, 6 

 

 

 

 

2. 100,  110,  120,  130,  130,  150,  160,  170,  170,  190, 210,  230,  240,  260,  270,  270,  

280,  290,  290 

 

 

 

 

Back-to-Back Stem and Leaf Plots – used to compare two sets of data on the same graph. They 

share the same stem and have the leaves branch off from the right and left sides. 

Examples: 

1. Economics 101:  9,  13,  14,  15,  16,  16,  17,  19,  20,  21,  21,  22,  25,  25,  26 

Libertarianism:  14, 16, 17, 18, 18, 20, 20, 24, 29 

 

 

 

 



2. The data listed below shows the points scored by two high school basketball teams in 

their last 10 games. 

Team A 70, 72, 74, 76, 81, 83, 85, 90, 95, 95 

Team B 72, 75, 76, 77, 83, 85, 86, 90, 94, 94 

 

 

 

 

Data with Decimals: You NEVER include decimals in the actual stem and leaf graph. 

Two Options: 

1 – include the decimal in the key 

2 – truncate past the decimal 

Example: include the decimal in the key. 

Subjects in a psychological study were timed while completing a certain task. Complete a stem-

and-leaf plot for the following list of times: 

7.6,  8.1,  9.2,  6.8,  5.9,  6.2,  6.1, 5.8,  7.3,  8.1,  8.8,  7.4,  7.7,  8.2 

 

 

 

Example: truncate the decimal. 

The weights (to the nearest tenth of a kilogram) of 30 students were measured and recorded 

as follows: 

59.2, 61.5, 62.3, 61.4, 60.9, 59.8, 60.5, 59.0, 61.1, 60.7, 61.6, 56.3, 61.9, 65.7, 60.4, 58.9, 

59.0, 61.2, 62.1, 61.4, 58.4, 60.8, 60.2, 62.7, 60.0, 59.3, 61.9, 61.7, 58.4, 62.2 

 

 

 

 

 



Day 4 – Frequency Distributions and Histograms 

Frequency Distribution: a listing (or chart) of the frequency of each variable. 

The goal: condense the data and make it more manageable. 

Frequency: the number of values in a specific class of the distribution. 

 

Two forms of a frequency distribution: 

Ungrouped: each value stands alone; single numbers in the class (x). 

Example: Put the numbers of the array in a frequency distribution chart and find the relative 

frequency (frequency divided by the number of data entries). 

3, 2, 2, 3, 2, 4, 4, 1, 2, 2, 4, 3, 2, 0, 2, 2, 1, 3, 3, 1 

x f relative frequency 

   

   

   

   

   

 

Grouped: a set or group of values in the class (x). 

Grouped Data:  

Class Width – subtract the lower class limit of one class from the lower class limit of the next 

class. 

Rules: 

1. Each class width should be the same. 

2. Classes should not overlap. 

3. There should be between 5 and 20 classes. 

4. Find your “starting” data and determine the classes. 

How to “start:” 

1. Find the range (high – low) 

2. Find the class width: range divided by the number of classes. (Always round UP.) 

3. Pick a starting number (the lowest number). 

4. Set up the chart. 

 



Example 1: Make a frequency distribution table with 5 classes. 

Minutes Spent on the Phone 

102 124 108   86 103  82 

  71 104 112 118   87  95 

103 116   85 122   87  100 

105   97 107   67   78  125 

109   99 105   99 101  92 

 

X f relative frequency 

   

   

   

   

   

 

Example 2 – Construct a grouped frequency distribution for the following data using 7 classes. 

Record High Temperatures (each of the 50 states) 

112 100 127 120 134 118 105 110 109 112 

110 118 117 116 118 122 114 114 105 109 

107 112 114 115 118 117 118 122 106 110 

116 108 110 121 113 120 119 111 104 111 

120 113 120 117 105 110 118 112 114 114 

 

 

 

 

 

 

 

 



Histograms 

Histograms: bar graphs that represent numerical data from a frequency distribution. (bars 

MUST touch) 

Must Contain: 

 Title 

 Frequency of the vertical scale 

 Classes on the horizontal scale 

 

Ungrouped Histogram Example: 

Construct a histogram to represent the following data. The number of hours of television 

watched in a week: 2, 2, 2, 3, 3.5, 3.5, 4, 4, 5.5, 5.5, 5.5, 6, 8, 8.5, 8.5, 8.5, 8.5, 8.5, 8.5, 9, 9, 9, 

9.5, 12.5 

X f 

  

  

  

  

  

  

  

  

  

  

  

 

 

Grouped Histogram Example: 

The scores on a mathematics test were 70, 55, 61, 80, 85, 72, 65, 40, 74, 68, and 84. Complete 

the accompanying table, and use the table to construct a frequency histogram for these scores. 

 

 

 

 



Shapes of Histograms: 

1. Normal or Symmetrical 

 

 

 

2. Uniform or Rectangular 

 

 

 

3. Left Skew (negative)  

 

 

 

4. Right Skew (positive)  

 

 

 

5. Bimodal  

 

 

 

 

** You MUST be able to recognize and name the shape of the histogram from a given set of 

data. ** 

 

 


