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Statistics Chapter 1 An overview of Stats Date:__________________
Lesson 1-1 

Vocabulary:
Data:  Consist of information coming form observations, counts, measurements or 
responses
Statistics:  Is the science of collecting, organizing, analyzing and interpreting data in 
order to make decisions
Population:  Is the collection of all outcomes, responses, measurements , or counts 
that are of interest

Parameter:  a numerical description of a population characteristic
Statistic:  a numerical description of a  sample characteristic

Example 1:  Identifying data Sets
In a recent survey, 1708 adults in the US were asked if they think global warming is a problem that 
requires immediate government action.  939 of the adults said yes.  Identify the population and the 
sample.  Describe the data set
Population: Consists of the responses of ALL the adults in the US
sample: Consists of the 1708 people in the survey the sample is  a subset of all the responses in the 
US
Data set:  consists of 939 yes's and the 769 No's  
Another example:
the U.S. Department of energy conducts weekly surveys of approximately 800 gas stations to 
determine the 
average price per gallon of regular gas.  ON February 12, 2007 the average price was $2.24 per 
gallon.  Find
1. Population:
2. Sample:
3. What does the data set consist of?  (how your friend who knows nothing would describe the 
data:

 

Example 2:  Distinguishing between a parameter and a statistic
Decide whether the numerical value describes a population parameter or a sample statistic.  
EXPLAIN
1. A recent survey of a sample of MBAs reported that the average salary for an MBA is more than 
$82,000

2. Starting salaries of the 667 MBA graduates from the University of Chicago Graduate School of 
Business 
increased 8.5% from the previous year

3. IN a random check of a sample of retail stores, the Food and Drug Administration found that 

34% of the 
stores were not storing fish at the proper temperature

Because the average of $82,000 is based on a subset of the population, it is a 
sample statistic

Because the % increase of 8.5% is based on all 667 graduates' starting salaries, it is a population 
parameter

Because the % of 34% is based on a subset of the population it is a sample 
statistic
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Branches of statistics 1.1 Continued
Descriptive Stats:  is the branch of stats that involve the organization, summarization, 
and display of data
Inferential Stats:  is the branch of stats that involves using a sample to draw 
conclusions about a population.  A basic tool in the study of inferential stats is 
probability.

Example 3 Descriptive and inferential stats
decide which part of the study represents the descriptive branch of stats.  What conclusion might be 
drawn from the 
study using inferential stats?
1. a large sample of men, aged 48, was studied for 18 years.  For unmarried men, approx 70% were 
alive at age 65.  For married men, 90% were alive at age 65.

2, In a sample of Wall Street analysts, the percentage who incorrectly forecasted high-tech earnings 

in a recent year was 44%

Descriptive stats:  "for unmarried men, approx 70% were alive at 65"  And "for Married men, 
approx 90% were 
alive at 65"
A possible inference drawn from this would be... that being married is associated with a longer life

 Descriptive stats:  "the percentage of wall street analysts who incorrectly forecasted high-tech 
earnings in a recent year was 44%"
Inference drawn:  that the stock market is difficult to forecast, even for professionals

Another example:  
A survey conducted among 1017 men and women by Opinion Research Corporation International found 
that 76% of women and 60% of men had had a physical exam within the previous year
1. Identify the descriptive aspects of the survey

2.  What inferences could be drawn from this survey?

Another example:
In 2006, major league baseball teams spent a total of $2,326,706,685 on players salaries.  Does 
this numerical value describe a population parameter or a sample statistic?
a.  Decide whether the numerical value is a from a population or a sample first

b. Specify whether the numerical value is a parameter or a statistic?
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Vocab:
Qualitative Data:  Consist of attributes, labels or non numerical entries
Quantitative Data:  Consist of numerical measurements or counts
Discrete: Quantitative number values are countable
Continuous:  Numerical data infinitely many possible quantitative values 
not countable
Example 1:  Classifying Data by type
The base price of several vehicles are shown on page 9.  Which data are qualitative data and which are 
quantitative data? 

Try it yourself
The population of several US Cities are shown on pg. 9.  Which Data are qualitative data and which 
are quantitative data?

a.  Identify the contents of each data Set?

b. Decide whether each data set consists of numerical or non numerical entries.

c. Specify the qualitative and the quantitative data

Levels of Measurement:  the level of measurement determines which statistical 
calculation are meaningful.  4 levels in order from lowest to highest
Nominal, Ordinal, Interval, Ratio

Nominal level of measurement:   are qualitative only.  Data at this level are 
categorized using names, labels, or qualities.  NO math computation can be made
Ordinal level of measurement:   are qualitative or quantitative.  Data at this level can 
be arranged in order, or ranked, but differences between data entries are not 
meaningful
Example 2 Classifying Data by level
Two data sets are shown on pg. 12.  Which data set consists of data at the nominal level? Which 
data set consists of data at the ordinal level?  Explain

The information can be separated into two data sets.  One set contains the names of vehicle models 
and the other contains the base price of vehicle models.  The names are nonnumerical so they are 
qualitative The base prices are numerical entires so they are quantitative data

The fist set of data set lists the RANK of 5 Tv Shows.  They are ranked 1,2,3,4,5.  
Because the rankings can be listed in order the data is at Ordinal Level 1-5 has no 
mathematical meaning
The second set of data consists of the call letters or each network
the call letters are simply the names so they are at the nominal level

try it yourself #2
Consider the following data set, decide whether the data are at a nominal level or at an 
ordinal level
a. Identify what each data set represents
b. Specify the level of measurement and justify your answer
1. The final standings for the Pacific Division of the NBA
2. A collection of phone numbers

Lesson 1-2 Data Classification Date:_________
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Interval level of measurement:   Can be ordered, and you can calculate 
meaningful differences between data entries.  At the interval level, a zero entry 
simply represents a position on a scale, the entry is not an inherent zero
Ratio level of measurement:  Are similar to data at the interval level, with the 
added property that a zero entry is an inherent zero.  A ratio of two data values 
can be formed so that one data value can be meaningfully expressed as a multiple 
of another
inherent zero:   Is a zero that implies "none"  FOR example, the amount of 
money you have in a savings account could be zero dollars.  The zero represents 
NO MONEY; it is called an inherent zero
Example of a zero that is NOT an inherent zero:  the temperature 0 degrees, it is 
a position on the scale, it doesn't mean no heat present

Example 3 Classifying data by level
two data sets are show on pg. 13.  Which data consists of data at the interval level?  Which data 
set consists of data at the ratio level?  Explain
Both of these data sets contain quantitative data.  The Dates of Yankee's World Series victories.  
You could make sense to find the differences between the years.  Like the difference between the 
first and the last 2000-1923= 77 years BUT it doesn't make since to say that one year is a 
multiple of another SO.... The data is NOT at the interval level

HOME RUN DATA
you can find the differences and WRITE ratios.  From the data you can see Detroit hit 31 more 
home runs then Seattle hit and that Chicago hit about twice as many home runs as Kansas City 
SO..... these data are at a RATIO level

Try it yourself #3
Decide whether the data are at the interval level or at the ratio level
a.  Identify what each data set represents
b. Specify the level of measurement and justify

1. The body temperature (in Fahrenheit) of an athlete during an exercise session

2. the heart rate (in beats per min) of an athlete during an exercise session
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Stats Lesson 1-3 Data Collection and Experimental De sign of a statistical study

Guidelines
Designing a statistical study
1. Identify the variable(s) of interest (the focus) and the population of the study
2. Develop a detailed plan for collecting data.  If you use a sample, make sure the 
sample is representative of the population
3. Collect the data
4. Describe the data, using descriptive stat techniques
5. Interpret the data and make decisions about the population using inferential stats
6. Identify any possible errors

Data Collection:
*Do an observational study­ a researcher observes and measures characteristics of 
interest of part of a population but doesn't change existing conditions.  Example:
a study in which the researchers observed and recorded the mouthing behavior on 
nonfood objects of children up to 3 years old.

*perform and experiment:  A treatment is applied to part of a population and the 
responses observed.  You may have a 
CONTROL GROUP: which no treatment is given
Experimental units: subjects are called 
Placebo: Harmless, unmedicated treatment, that is made to look like the actual 
treatment
The responses of both the control group and treatment group

*Use a simulation:  the use of a mathematical or physical model to reproduce the 
conditions of a situation or process.  Allows you to study situations that are impractical 
or even dangerous to create in real life, and often they are cheaper.  You will use 
computers or calculators to simulate statistical process on a computer.

*Use a survey:  An investigation of one or more characteristics of a population.  
surveys are carried out on people by questioning.  Most common interview, mail, 
telephone and now Internet.  You have to be careful to word the questions so you don't 
have a biased responses. 

Confounding Variable:  Occurs when an experimenter cannot tell the difference 
between the effects of different factors on the variable.  

Example 1 Deciding on methods of Data Collection
Consider the following statistical studies.  Which method of data collection would you use to collect 
data for each study.  Explain
1. A study of the effects of changing flight patterns on the number of plane accidents.

2. A study of the effect of eating oatmeal on lowering blood pressure.

3. A study on how fourth grade students solve a puzzle

4. a Study of US residents' approval rating of the US president.

Very impractical to create the situation, so use a simulation

You want to measure the effect a treatment (eating oatmeal) has on patients,  so you would 
perform an experiment

you want to observe and measure a certain characteristic of part of a population, you could do an 
observational study

-Use a survey, Ask "DO you approve of the way the President is handling the job?"
Try it yourself 1
a. First identify the focus of the study
b. Identify the population of the study
c. Choose an appropriate method of data collection

1.  A study of the effect of exercise on relieving depression

2. A study of the success of graduates of a large university finding a job within one year 
of graduation
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1.3 continued 
Sampling techniques VOCAB
CENSUS:  is a count or measure of an ENTIRE population, it provides complete 
information, but it is very costly and difficult
SAMPLING:  is a count or measure of PART of a population, it is more common
UNBIASED  DATA:  a researcher must ensure that the sample is representative of 
the population.  You must use appropriate techniques to ensure inferences about the 
population
SAMPLING ERROR:  you have to keep in mind that when a study is done with faulty 
data, the results are questionable and sometimes even with the best methods of 
sampling error will occur
RANDOM SAMPLE:  one in which every member of the population has an equal 
chance of being selected.
SIMPLE RANDOM SAMPLE: a sample in which every possible sample of the same 
size has the same chance of being selected.  

Example 3  Using a Random Sample
There are 731 students currently enrolled in Statistics in your school.  You wish to perform a sample 
of 8 students to answer some survey questions.  Select the students who will belong to the simple 
random sample
USE A RANDOM NUMBER GENERATOR ONCALCULATOR

Try it yourself #3
A company employs 79 people.  Choose a simple random sample of five to 
survey

Sampling with Replacement and without replacement:  You need to decide whether 
it is acceptable to have the same population member selected more than once.  if 
that is acceptable then the sample is with replacement if not acceptable the it is 
said to be without replacement

Common sampling techniques
1. Stratified Sample:  use when it is important for the sample to have members from 
each segment of the population.  Depending on the focus of the, study, members of 
the population the members are divided in to two or more subsets, called STRATA, 
they share a similar characteristic such as age, gender, ethnicity or even political 
preference.  A sample is then randomly selected from each STRATA.  This ensures 
that each segment of the population is represented 
2. Cluster Sampling:  When a population falls into naturally occurring subgroups, each 
having similar characteristics.  To select a cluster sample, divide the population into 
groups called clusters, and select all the members in one or more (BUT NOT ALL) of 
the clusters.  Example pg. 23
3. Systematic Sample:  a sample in which each member of the population  is assigned 
a number.  The members of the population are ordered in some way, a starting number 
is randomly selected and then sample members are selected at regular intervals from 
the starting number.  
4.  Convenience sample: LEADS to biased studies it consists of only available 
members of the population... DON'T USE
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Example 3 Identify sampling techniques
You are doing a study to determine the opinion of students at your school regarding stem cell 
research.  
Identify the sampling technique you are using if you select the sample listed

1. You select a class at random and question each student in the class

2. You divide the students with respect to majors and randomly select and question some 
students in each major.

3. you assign each student a number and generate random numbers.   You then question each 
student whose number is randomly selected.  

Your class is a natural cluster (a subgroup)  and you question each student .... CLUSTER 
SAMPLE

Students are divided into a Strata (Majors)  and a sample is selected and each student has an equal 
chance of being selected it is .... Stratified Sample

Each Sample of the same size has an equal Chance of being selected and each student has an equal 
chance of being selected, so.....  Simple random sample

Try it yourself 4
same situation as above
a. Determine HOW the sample is selected
b. Identify the corresponding sampling technique

1. You select students who are in your Stats class

2. You assign each student a number and, after choosing a starting number, question every 
25th student
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Summarv of Four Levels of Measurement


INTRODUCTION TO STATISTICS


The following tables summarize which operations are


of the four levels of measurement. When identifying a


measurement, use the highest level that applies.


meaningful at each


data set's level of


No


No


No


YCS


Nominal


Ordinal


Interval


Ratio


Nominal Level


(Qualitative data)


Ordinal Level


(Qualitative or
quantitative data)


Types of Music Played by a Radio Station


Pop


Modern rock


Contemporary jazz


Hip hop


Motion Picture Association of America Ratings


Description


G General Audiences


PG Parental Guidance Suggested


PG-13 Parents Strongly Cautioned


R Restricted


NC-17 No One Under 17 Admitted


Average Monthly Temperature (in degrees


Fahrenheit) for Sacramento, CA


Jan 46.3 Jul 15.4


Feb 51.2 Aug 74.8


Mar 54.5 Sep 11.7


Apr 58.9 Oct 64.4


May 65.5 Nov 53.3


Jun 11..5 Dec 45.8


(Source: ltlcttional Climatit: Data Center)


Average Monthly Precipitation (in inches)


for Sacramento, CA
Jan 3.8 Jul 0.1


Feb 3.5 Aug 0.1


Mar 2.8 Sep 0.4


Apr 1.0 Oct 0.9


May 0.5 Nov 2.2


Jun 0.2 Dec 2.5


| 5t ;ttr,-:e: l{stional Clirnatic Duta Center )


Put in a category.


For instance, a song played by the
radio station could be put into one
of the four categories shown.


Put in a category and put in order.


For instance, a PG rating has


a stronger restriction than a


G rating.


Put in a category, put in order, and


find differences between velues


For instance,7L.5 - 65.5 : 6"F.
So, June is 6o warmer than MaY.


Put in a category, put in order, find
differences between values, and find
ratios of values.


For instance, ffi : Z. So, there
is twice as much rain in April as


in May.


Interval Level


(Quantitative
data)


Ratio Level


(Quantitative
data)


]I
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Rating Television
Shows in the
United States
\ielsen Media Research has been rating television programs for more than
-<tJ years. Nielsen uses s9v-1{ sampling piocedures, but its main one is ro track:he viewing patterns of 10,000 hourJotar. These contain more than 30,000:eople and are chosen to form a cross section of the overan population. Thercuseholds represent various rocations, ethnic groups, and income brackets.The data gathered from. the Nielsen sample of 10,000 households are used to:raw inferences about the population of att households in the United States.


Exercises
l. Rating Points Fach rating point represents


1.114,000 households, or I"/o otlhe households in the
United States. Does a program with a rating of g.4
have twice the number of households as a program
n'ith a rating of 4.22 Explain your reasoning.


' Sampling Percent What percentage of the total number
of U.S. households is used in the Nielsen sample?


-1. \ominal Level of Measurement Which columns in
ihe table contain data at the nominal level?


4. Ordinal Level of Measurement Which columns in
:he table contain d.ata at the ordinal level./ Describe
:\r'o ways that the data can be ordered.


5. Interval Level of Measurement Which column in
the table contains data at the interval level,/ How can
these data be ordered? What is the unit of measure
for the difference of two entries in the data set,/


6. Ratio Leyel of Measurement Which three columns
contain data at the ratio level?


7. Share The column listed as .,Share,, gives the
percentage of televisions in use at a given ttme. Does
the Nielsen rating rank shows by rutlrrg o. by share?
Explain your reasoning.


8. fnferences What decisions (inferences) can be
made on the basis of the Nielsen ratinss?


:


:


j


€
I


TV programs viewed by all households
in the Unired Srater r I | 1.4 million households)


TV programs viewed
by Nielsen sample


(10,000 households)


rop'Ranked programs in prime Time for the week ot 2^2t07-2^gt07


1


2


3


4


5


7


8


10


8


17


American Idol-Tiresday


American Idol-Wednesday


Grey's Anatomy


House


CSI


CSI: Miami


Desperate Housewives


Deai or No Deal-Monday


Two and a Half Men


Shark


FOX


FOX


ABC


FOX


CBS


CBS


ABC


NBC


CBS


CBS


Tues.,8:00 nu.


Wed.,9:00 p.v.


Thu.,9;00 p.lr.


Tues., 9:00 p.v.


Thu.,9:00 p.u.


Mon., 10:00 p.v.


Sun., 9:00 p.nr.


Mon.,8:00 p.u.


Mon.,9:00 p.nr.


Thu., 10:00 p.vr.


r7.4


76.2


16.0


14.8


13.8


72.7


11.7


10.0


10.0


9.8


25


24


L)


22


20


2I


18


15


74


76


19,354,000


18,045,000


17,809,000


16,469,000


15,323,000


14,093,000


13,060,000


r1,167,000


11,099,000


10,909,000


17
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Statistics - Real Decisions
You are a researcher for a professional research firm. Your firm has


won a contract to do a study for an air travel industry publication. The
editors of the publication would like to know their readers' thoughts
on air travel in fields such as ticket purchase, services, safety, comfort,
economic growth, and security. They would also like to know the
thoughts of adults who use air travel for business as well as for
recreation.


The editors have given you their readership database and 20 questions
they would like to ask (two sample questions from a previous study are
given at the right). You know that it is too expensive to contact all of
the readers, so you need to determine a way to contact a representative
sample of the entire readership population.


How Would You Do It?
(a) What sampling technique would you use to select the sample


for the study? Why?


(b) Will the technique you chose in part (a) give you a sample
that is representative of the population?


(c) Describe the method for coliecting data.


(d) Identify possible flaws or biases in your study.


Data Classification


E


1.


(a) What type of data do you
quantitative, or both? Why?


(b) What levels of measurement


expect to collect: qualitative,


do you think the data in the


How many associates, friends, or family
members traveled together in your party?


(Source: Resource Systems Group)


study will be? Why?


(c) Will the data collected for the study represent a population
or a sample?


(d) Will the numerical descriptions of the data be parameters
or statistics?


How They Did It
When the Resource Systems Group did a similar study, they used


an Internet survey. They sent out 1000 invitations to participate
in the survey and received 62I completed surveys.


(a) Describe some possible errors in collecting data by Internet
surveys.


(b) Compare your method for collecting data in Exercise 1 to
this method.


How did you acquire your ticket?


(Source: Resource systems Group)


Tiavel agent


Directly from airline


Online, using the airline's Web site


Online, from a travel site other
than the airline


Other


1 (traveled alone)


2 (traveled with one other person)


3 (traveled with 2 others)


4 (traveled with 3 others)


5 (traveied with 4 others)


6 or more (traveled with 5 or
more others)
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CHAPTER QUIZ


Take this quiz as you would take a quiz in clsss. After you are done, check your


work against the answers given in the bock of the book.


1. Identify the population and the sample in the following study.


A study of 372 patients with anxiety disorders was conducted to find a link
between coffee drinking and anxiety disorders.


2. Determine whether the numerical value is a parameter or a statistic.


(a) In a survey of 798 Internet users,197o said they have a wireless network


in their home. (Source: Pah' Illterttet trnd Anterittrtr Li.le Prtt.iect)


(b) In a vote, 84% of the employees at a company voted for new vending


machines in the building.


(c) A survey of about 1000 Americans shows that only 407o have an


emergency savings account. (Sotrrce: (-cltsuntcr l'etlerttliort p.[ Anteritu)


3. Determine whether the data are qualitative or quantitative.


(a) A list of post office box numbers


(b) The final exam scores in a chemistry class


4. Identify each data set's level of measurement. Explain your reasoning.


(a) A list of badge numbers of police officers at a precinct


(b) The number of candles sold by a candle manufacturer each quarter for
the current fiscal Year


(c) The years of birth for the runners in the Boston marathon


5. Decide which method of data collection you would use to gather data for each


study. Explain your reasoning.


(a) A study on the effect of low dietary intake of vitamin c and iron on lead


levels in adults


(b) The ages of people living within 500 miles of your home


6. An experiment is being performed to test the effects of a new drug on high


blood pressure. The experimenter identifies 320 people ages 35-50 years old


with high blood pressure to participate in the experiment' The subjects are


divided into equal groups according to age. Within each group, subjects are


then randomly selected to be in either the treatment gloup or the control


group. What type of experimental design is being used for this experiment?


7. Identify which sampling technique was used in each study. Explain your


reasoning.


(a) A journalist goes to a campground to ask people how they feel about air


pollution.


(b) For quality assurance, every tenth machine part is selected from an


assembly line and measured for accuracy.


(c) A study on attitudes about smoking is conducted at a college. The students


are divided by class (freshman, sophomore, junior, and senior)' Then a


random sample is selected from each class and interviewed'


8. Which sampling technique used in Exercise 7 could lead to a biased study?


33
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l2 III. Chapter and Section ltern-s


Triola Surr e1'


Please complete the survey and subnit intov , Do rtot vsrr I o1lr' ttatne.


1. Female _Male


2. Randomly select four digits and enter them here:


3. Eye color:


4. Enter your height in inches:


5. What is the total value of all coins now in your possession?


6. How many keys are in your possession at this time?


1. How many credit cards are in your possession at this time? 


-
8. Enter the last four digits of your social security. (For reasons of security,


change the order of these four digits.)


9. Record your pulse rate by counting the number of heartbeats


m one nunute:


10. Do you exercise vigorously (such as running, swimming, cycling,


tennis, basketball, etc.) for at least 20 minutes at least twice a week?


Yes 


-No11. How many credit hours of courses are you taking this semester?


12. Are you currently employed? Yes No


If yes, how many hours do you work each week?


13. During the past 12 months, have you been the driver of a car


that was involved in a crash? Yes


14.


15.


Do you smoke?


Left-handed


Yes


_Right-handed


No


_Ambidextrous


Copy'right O 201.1 Pearson Edrication. Inc
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