STATISTICS IS THE STUDY OF DATA

Thingswe do with data
Gather data
Organize
Summarize
Analyze
Interpret

Population vs. Sample

Parameter: A number that isa characteristic of a population

Statistic: A number that isa characteristic of a sample
Some Parameters and Statistics that we oftemugath 10 are AVERAGES or PROPORTIONS.
(Some other parameters are median, standard aeviatiriance; we will learn about these in chapjer

Examples of Parameters:
PROPORTION: In a recent quarter, 39% of all De Anza Collsgelents were over age 25
AVERAGE: In arecent quarter, the average age of all De Aalkege students was 27.1 years
MEDIAN: In a recent quarter, the median age of all De Aballege students was 22 years
Examples of Statistics:
PROPORTION41% of a random sample of 200 students were aqyeR&.
AVERAGEThe average age of a random sample of 200 De Anltagé students was 28.1 years

Variable: The variable is the characteristic of interest
Examplesof Variable: "the age of a (one, individual) De Anza Collefjedent"
"the distance that a (one, individisl)dent commutes to De Anza College "
"the number of quarters that a (ondividual) student has attended De Anza College”
When asked to identify the variable, you are baisiged to DESCRIBE the characteristic of
interest. Your answer for a variable will be atsaece, not a number.
Think of the variable as the question you are agkinorder to obtain information.

Data: The data are the information collected abaitviriable for individuals in the population or gden
Examplesof Data: 2.5 miles, 8.4 miles, 0.25 miles, 52 miles,(commute distances)
Examplesof Data: 2, 2,5,8,3,1,7,5,5,4,6, 3, 3,1, 2,(number of quarters at De Anza)

If you think of the variable as the question yoe asking in order to obtain information,
the data are the answers to the question.

Typesof Variablesand Data:

Quantitative
Discrete

Continuous

Qualitative (also called Categorical):
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Statistical Methods:
-Descriptive statistics:

.Inferential statistics:

STATISTICS: INTERPRETING VOCABULARY
Question 1: Suppose 1500 randomly selected registered votertange city are asked the following questions:
What is your age? What is your annual income? y@ointend to vote?
If you intend to vote, do you intend to vote ingmn or by absentee ballot?
A newspaper article discussing expected voter wrreported that for this sample, the average dnnua
income is $61,000, the average age is 44, 63%xafatistered voters sampled intend to vote,
37% intend to vote by absentee ballot while 63%rnidtto vote in person at the polling place.

a. Describe the sample.
b. What would be the appropriate target populatoorihis sample?

c. What are the variables? For each variablé ggantitative or qualitative?

d. Make up two examples of data that might have lggeen by somebody in the sample.

e. Are the values reported in the newspaper statist parameters? Explain.

Question 2. A weight loss clinic is studying the exercise halait its clients.

A random survey of 100 clients shows that 36% m@intt exercised regularly before enrolling in theic's
weight loss program and 71% of clients exerciselegty after enrolling in the clinic's weight lopsogram.
Of those clients in the sample who exercise refyyltre average amount of time that clients exercis
each week is 2.5 hours, and clients exercise orageel times a week.

List two qualitative variables:

List a quantitative discrete variable:

List a quantitative continuous variable:
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TYPES OF STATISTICAL STUDIES:
Census.

Sampling:

Observational study:

Experiment:

Vocabulary for Experiments:
Treatment
Response
Control Group
Placebo
Blinding
Double Blind

CRITICAL EVALUATION OF STATISTICAL STUDIES AND RESULTS

Common Problems in Statistics to beware of

-Problems with Samples: A sample should be reptatea of the population.
A sample that is not representative of theupeton is biased.

-Self-Selected Samples

-Sample Size Issues

-Collecting data or asking questions in a way th#iténces the response
-Non-response or refusal of subject to participate

-Causality: a relationship between two variablessdwot necessarily imply that ocauses the other
to occur; they may both be related to some othgable.

-Self-Funded or Self-Interest Studies
-Misleading Use of Data: improperly displayed gmpghcomplete data, lack of context

-Confounding: when the effects of multiple factorsa response can not be separated.
it becomes difficult or impossible tadr valid conclusions about the effect of each facto
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TYPES OF STATISTICAL STUDIES / CRITICAL EVALUATION
Question 3:

Study I: Two algebra classes on similar schedules taugtitdbsame instructor were given different types of
tutoring resources during the quarter to determihether the tutoring resources affected studeroou.

Study |1: Researchers are studying whether retiremenatigets the rate of memory problems in senior
citizens. A survey of retired senior citizens shdwleat those who retired earlier tended to haviglaen
incidence of memory problems after retirement thexse who retired at an older age.

Study 111: 300 randomly selected individuals are askeddfthad been on a diet in the last 8 weeks and how
much their weight has changed over the last 8 weldksight change for dieters and non-dieters anepawed.

Study 1V: 100 individuals are put on a low fat diet, 100z0low carb diet and 100 eat their normal diet.
Their weight change over an 8 week period is resard

a. For each of the above, what type of study is it?
I: I

[I: IV:
b. What problem can you see in Study 11?

c. Which weight loss study (Il or IV) do you thinkould give the best information about the effdatiet on
weight loss? Why?

Question 4:

A large city is proposing a parcel tax to suppddeation. Each property owner would be assessaxl @f t
$100 per property per year. The parcel tax vélvbted on by voters in the next election. It yaks if 2/3
of the voters vote in favor of the tax.

I. A group of parents and teachers supporting thesptax randomly select and call residents in the
city. They identify themselves as members of theeRt Teachers Association for the school system
and ask the person who answers the telephond tadlyi support the parcel tax.

II. ATV news station in the city conducts a call-im&y. Viewers are asked whether they favor or
oppose the tax. Viewers are asked to dial aredl 800 number to record their votes. The poll is
publicized and responses are solicited by annouectnon the TV station's evening news programs.

lll. A professional polling organization conducts a syrlsy randomly calling selected residents in the
city. If the resident is a registered voter, halwe is asked his/her their opinion about the ego
parcel tax. They are asked whether they favotakeoppose the tax, or have no opinion. These
three choices are presented to the individualmdaoen order, so that not all respondents hear the
choices in the same order.

a. Which survey do you think would produce the na@surate prediction of the election results?

b. For each of the other two surveys, what probldmyou think there might be with the information
obtained? Explain your reasoning for your answ@these questions.
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TYPES OF SAMPLES:

A sample is a part of or a subset of a population.
A sample should be representative of the population
A sample that is not representative of the poputais biased.

Vocabulary and Concepts:

Sampling Error: Random error obtained by using part of the poputetd represent the whole population
Non-Sampling Error: Non-random error: improper data collection recogdin sampling techniques, bias,

Random Sample: Every person has equal chance of being includéoeirsample
Sampling M ethods:
= smplerandom sample

= gystematic sample

= dratified sample

cluster sample

= convenience sample

Example: (1 - 6based on example 1.6 in Collaborative Statistibgpter 1, by B. lllowsky & S. Dean www.cnx.org)

Determine the type of sampling method used:

1. To form a recreational soccer team, a socaaltcandomly selects 6 players
from a group of boys ages 8 to 10, 7 players feognoup of boys ages 11 to 12,
and 3 players from a group of boys age 13 to 14.

2. For a survey of human resource (HR) persorrt@ba tech companies, a pollster interviews
all HR personnel in each of 5 randomly selectegh ech companies.

3. In a survey of engineering salaries, a researstlects engineers to interview by randomly
selecting 50 women engineers and randomly setgeBtirmen engineers.

4. A medical researcher interviews every thirdoesupatient
from a list of cancer patients at a local hospital

5. A high school counselor uses a computer torgégmé&0 random numbers
and then selects students whose names correptme numbers.

6. A student interviews classmates in his algelass to determine how
many pairs of jeans a student owns, on average.

7. In a study to learn what types of after schotdld care are used in their district,
a school district administrator randomly selectseses at each school and
surveys all parents with children in the selectiadses.
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REPRESENTATIONS OF CATEGORICAL (QUALITATIVE) DATA

Qualitative (categorical) data can be organized and summarized using tables and graphs
Tables: showing counts (frequencies) and percentagesopopiions (relative frequencies)
Pie Charts: categories of data are represented by wedgée iaiftcle proportional in size to the percent
of individuals in each category
Bar Graphs: The length of the bar for each category is pridpoal to the number or percent of
individuals in each category. Bars may be verticdtorizontal
Pareto Charts. Bars are sorted into order by category sizg€@sirto smallest)
It is helpful to look at a variety of charts to ddewhich best displays the data.

De Anza College Spring 2010 Foothill College
Number Percent Number Percent
Full-time 9,200 40.9% Full-time 4,059 28.6%
Part-time 13,296 59.1% Part-time 10,124 71.4%
Total 22,496 100% | Total 14,183 100%
De Anza College Foothill College Student Status & Ful Time
Part Time @ Part Time
@ Full Time @ Part Time ‘ ‘ @ Full Time @ Part Time 14000 - 13296
12000 4 Part Time
Full Time 10000 . 10124
Full Time 28.6%
40.9% 8000
Part Tim 6000 -
59.1% 4000 1
2000 |
71.4%
0
De Anza Foothill
Percentages that add to more than 100%:
Bar chart is appropriate to compare relative sifeategories
Pie chart can not be used.
De Anza College Spring 2010
Characteristic/Category Percent
Full-Time Students 40.9%
Students who intend to transfer to a 4 year educational institution 48.6%
Students under age 25 61.0%
TOTAL 150.5%
Under age 25 | 61.0%
Intend to
Transfer |48'6%
Full-Time | 40.9%
All Students 100.0%
0% 20% 40% 60% 80% 100%
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Missing data: Ethnicity of Students

De Anza College Fall Term 2007 (Census Day)

Frequency Percent
Asian 8,794 36.1%
Black 1412 5.8%
Filipino 1,298 5.3%
Hispanic 4,180 17.1%
Native American 146 0.6%
Pacific Islander 236 1.0%
White 5,978 24.5%
TOTAL 22,044 outof 24,382 90.4% out of 100%
Bar Chart with Missing Data
Ethnicity of Students
40.0%
35.0% +— |
30.0% +—
25.0% +— —
20.0% +— —
15.0% -| ]
10.0% -
5.0% +— =1 —
0.0% I—I I—I S—
Asian  Black Filipino Hispanic Native Pacific White
Amer. Islander
L 36.1% 58% 53% 17.1% 06% 10% 24.5%

Bar chart with Other/Unknown category

Pareto Chart: Bars sorted by size
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Ethnicity of Students

N = |

—

Ethnicity of Students
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Asian Black ‘Filipino Hispanié Native Pacific White Other
Amer Islander Unknown
53% 17.1% 0.6% 1.0% 24.5% 9.6%

36.1% 5.8%

Pie Charts: can use only if there is natissing d
Ethnicity of Students

Other @ Asian
9.6% | Black
Asian O Filipino
White 36.1% 0O Hispanic

Pacific Is| i4-5% | Native American

acific Islander B
1.0% Black o \Ijvarilflc Islander

-] ite

; i - 5.8%
Native Hispanic gjjining o Other
American 17.1%

5.3%
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Asian ‘White ‘Hispani‘c Other‘ Black‘ Filipinc; Pacifié Native
Unknown Islander Amer.
36.1% 245% 17.1% 9.6% 1.0% 0.6%

58% 5.3%

ata; both pie charts include the OthetAdmwn category
Ethnicity of Students

Pacific Islander

1.0% Native
Filipino American Asian
Black 5-3% 0.6% =
W hit
5.8% = ) e .
Asian O Hispanic
Other 36.1% | OOther
9.6%
mBlack
Hispanic @ Filipino
17.1% m Pacific Islander
White O Native American
24.5%

Pie Chart is easier to understand visually
wheategories are sorted into order by size



