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Introduction
—

SLo¥
1 Statistics is the science of conducting studies to

collect, organize, summarize, anaiyze and
draw conciusions from data.
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Introduction
—

Descriptive

4,&?’ i Me'hOdS!

0 Statistics is the science of conficting studies to

collect, organize, summarize, analyze and

draw conclusions from data.

Inferential

Methods!




The Joy of Stats!




1 — 1: Descriptive and Inferential

Statistics
.

- Data are the values (measuremen’rs or observq’rlons)

‘- -
2 »*” that variables under study can assume. A collection

of data is called a datasef. w'h--"—\.-‘x“-":"
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o A variable is a characteristic or attribute that can

assume different values. ) N '
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-1 What is the difference between a measurement and
an observation? \4’\)& y et O Ui G
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Descriptive and Inferential Statistics

Inferential

Descriptive
Statistics

Statistics
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Descriptive Statistics
N
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Descriptive Statistics

Data Data Data Data

Collection Organization

Summarization Presentation




Descriptive and Inferential Statistics

Descriptive Inferential
Statistics Statistics




Inferential Statistics
B
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Inferential Statistics
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Estimations Determining
and Relationships Making
Hypothesis among Predictions

Generalizing
from

Variables




1 — 1: Descriptive and Inferential
Statistics (cont.)
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0 A populahon consists of all subjects (human or

otherwise) that are being studied.
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o A sample is a group of subjects selected from a

population. posS v o os 52



Population of interest
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1 — 1: Descriptive and Inferential

Statistics (cont.)
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https://nces.ed.gov/blogs/nces/post/statistical-concepts-in-brief-how-and-why-does-nces-use-sample-surveys

Part of Example 1 — 1 (page 4)
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Determine whether descriptive of inferential

statistics were used:
h—';—k\
The|average|jackpot for the top five lottery winners

was $367.6 million. 54 9.¢ ~ Lyl dasien St e me
Degexiplive

——

A study done by the American Academy of Neurology
suggests that older people who had a high caloric diet
more than doubled their risk of memory loss.
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Part of Example 1 — 1 (page 4)
_

1 Determine whether descriptive of inferential
statistics were used:

The average jackpot for the top five lottery winners
was $367.6 million. (Descriptive statistics)

A study done by the American Academy of Neurology
suggests that older people who had a high caloric diet
more than doubled their risk of memory loss.
(Inferential statistics)




Why using a sample? (5 min.)

0 Write down your thoughts.

0 Discuss your thoughts with nearby
students.



Why using a sample?

DAL P S tals Jo Sl Garls s Shaw
In general, researchers consider studying a sample
rather than the population due to the following
reasons: U272 Jo' 2 Gr, edS b

Studying a sample is less costly and less time consuming
than studying the whole population.

(ot 202 ) Dl QoS gEnSr oty
Measuring the variable(s) of interest may involve the

destruction of the population unit (e.g. blood sample).

A population may be infinite.
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1 — 2: Variables and Types of Data
_

1 General classification:

; \

Qualitative Quantitative
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Part of Example 1 — 2 (page 7)

-1 Classify each of the following variables as discrete,
or continuous:

(a) The highest wind speed of a hurricane. .
. NesVe @ ZL s osmY
Ans. Continuvous

(b) The weight of baggage on airplane. _

) o e v A ~i2
Ans. Continuous -
(c) The number of pages in a statistics textbook.

Ans. Discrete sle= ¥ WS Zae S




1 — 2: Variables and Types of Data
_

1 Measurement scale classification:

(st )
Qualitative Quantitative
l l
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1 — 2: Variables and Types of Data
_

1 Measurement scale classification:

Quantitative

l
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Part of Example 1 — 4 (page 9)

What level of measurement would be used to each
variable?

el
(a) The ranking of movies released this month.
Ans. Ordinal o~

(b) Color of athletic shirts sold by Oak Park Health
Club.

Ans. Nominal .~



TABLE 1-2 Examples of Measurement Scales

Zip code Grade (A, B, C, SAT score Height
Gender (male, female) D,F) 1Q Weight
Eye color (blue, brown, Judging (first place, Temperature Time
green, hazel) second place, efc.) Salary
Political affiliation Rating scale (poor, Age
Religious affiliation good, excellent)
Maijor field (mathematics, Ranking of tennis
computers, etc.) players
Nationality

1. Nominal Level 3. Interval Level

527
3 VAN
| \ f
Black “ D!
Automobile color \ 4
Temperature
2. Ordinal Level 4. Ratio Level
A
6ft2"
Small Medium
Pizza size
Y
Height



1 — 3: Data Collection and Sampling
Techniques

-1 One common way to collect data is via surveys.

=\ e W)
I Methods of survey:
Telephone surveys. Ly |
Mailed (emailed) questionnaire surveys. et h
Personal interview surveys. ‘:‘-"‘:’" & G
Surveying records. AL S A

Direct observation of situations.
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Sampling Techniques
=

-1 There are four main sampling techniques:
a5l 1 andt

Random sampling.
Systematic sampling. a8
Stratified sampling. TR
Cluster sampling.



Sampling Techniques (cont.)

B P S

7 A random sample is a sample in which all members

of the population have an equal chance to be

selected.
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Random Sample



https://en.wikipedia.org/wiki/Sampling_(statistics)

Sampling Techniques (cont.)

o
oo ~
0 A systematic sample is a sample obtained by
selecting every k' member of the population

where k is a counting number.
( 2177 k) Kk W:AUS"‘“"LV""""“‘“‘S'

-1 Note: This type of sampling involves a random start
and then proceeds with the selection process \
mentioned above.
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Systematic Sample

2 o

Population
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https://en.wikipedia.org/wiki/Sampling_(statistics)

Sampling Techniques (cont.)
S— ,,,g;._‘d =\.-a.3‘

7 A stratified sample is a sample obtained
k-.J-P
by dividing the population into strata

according to some characteristic relevant
to the study. Then subjects are randomly
selected from each stratum. <~
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Stratified Sample



https://en.wikipedia.org/wiki/Sampling_(statistics)

Sampling Techniques (cont.)
e gDt enal)
1A cluster sample is obtained by dividing
the population into clusters and then
selecting one or more cluster and using
all members in the cluster(s) as the  ,cs0=

members of the sample.
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Cluster Sample
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Sample
(2 clusters)

Clustered Population
Source:


https://en.wikipedia.org/wiki/Sampling_(statistics)

Sampling Techniques (cont.)
=

71 For similar details see Figure 1 — 3 in
page 15, and Table 1 = 4 in page 16.



FIGURE 1-3 Sampling Methods

1. Random Table D
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Example 1 = 5: Sampling Method

(page 16)
T

0 State which sampling method was used.

(a) Out of 10 hospital in a municipality, a
resedrcher selects one and collects records for a

24-hour period on the types of emergences that

were treated there. . o
el e \0 0> ot J
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Example 1 = 5 (cont.)

(b) A researcher divided a group of students
according to gender, major field, and low,
average, high grade point average (GPA). Then
she randomly selects six students from each

group to answer questions in a survey.
. \pr >
u-' :
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Ans. Stratified.
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Example 1 = 5 (cont.)

]
(c) The subscribers to a magazine are numbered.

Then a sample of these people is selected using
random numbers. IR RSN r’:,.p;.l o

it WO el




Example 1 = 5 (cont.)

(d) Every 10™ bottle of Cola is selected, and the
amount of liquid in the bottle is measured. The
purpose is to see if the machines that fill the
bottles are working properly.

Ans. Systematic.
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1 — 4: Experimental Designs

TeSYE BSOS olast Ao
7 In an observational study, the researcher merely
observes what is happening or what has happened

in the past and tries to draw conclusions based on
YU VO Bas £ oW, v
ZL.;U—-‘ ﬂ.:;/ Jo\S >

these observations.
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7 In an exg’eri-mentql study, the researcher
manipulates one of the variables and tries to
determine how the manipulation influences other
variables. o s LS| et st A Lo
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Types of variables in experimental designs

dependent

ariable




Independent variable vs. dependent variable

ﬁu"\j LU\ 8o SN L, el 88 Si e
01 Statistical studies usually include one or more

independent variables and one or, sometimes, more
than one dependent variable.

\)..___" }\.AA-P
o The independent variable in an experimental study is

the one that is being m.an.l.pula-te.d by the researcher.
- The independent variable is also called the

>+ explanatory variable. A R O AN

e, \ '. - U \: : -
o The resultdnt variable is also called the dependent
variable or the outcome variable.
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- Group Activity!

Experimental Designs (7.5 min.)

Think about a study and write it down.

Discuss the type of the study, and
determine the independent and dependent
variables with nearby students.



An observational study o ooo??

-1 Researchers want to study the influence of drinking at least one
cup of tea on sleeping habits. They took a random sample of
adults and asked them about the daily amount of tea they
consume and the time at which they sleep.
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1 Independent variable: daily amount of tea.

- Dependent variable: the time at which they sleep.
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. - >
An experimental study =F 7

-1 Researchers want to study the influence of drinking at least one

cup of tea on sleeping habits. They took a random sample of
adults and divided them into three groups. The first group are

told to drink tea less than usual, the second group gre told
to drink tea as usuval, and the third group are told to drink

tea more than usual. After a while, the people are asked
about the daily amount of tea they consumed and the time at

which they slept. _s;(,, —A N\
SN 2 T 2esf ‘asg®

- N S\ — - o
o AP T
= Independent variable: daily amount of tea. As U

-1 Dependent variable: the time at which they sleep.
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