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A "Staftistic”

Any function of data

Basic Terminolo
gy * e.g. Proportion, Sum, Average, Minimum,
Maximum, Count

» Useful to represent some aspect of the data in
a simple, easy to understand way

 Is defined by an operation on data

Google | Spotify

YouED DOMAINS .
facebook : Branches of Statistics
Descriptive Statistics Inferential Statistics
571 wesses
T e Statistical procedures to Statistical techniques
*"'3"!’""'17 olmartc summarize, organize, that facilitate inferences
Pos Ao and simplify the about populations from
communication of data data collected in
" Sumilile samples




Descriptive Statistics | l Inferential Statistics
Obama received 53.4% Obama is predicted to
of the vote in the 2008 receive 55% of the vote

Presidential Election in the 2008 Presidential

Election, +2.1%

66,882,230 votes out of

125,225,901 votes Gallup Poll of 2472 voters, 11/2/08

“DOTO”

Data (plural) are measurements
or observations

» Data set: collection of measurements or
observations

+ Datum (singular): is a single measurement
or observation, aka. Score, or raw score

“Population”

A population is the set of all
individuals (units) of interest

» e.g. Plankion in the ocean, People in the
world, People at UCSD, Dogs in San Diego

“Sample”

A sample is a set of individuals (units)
selected from a population

o Usually intended fo “represent” the population
» Simple Random Sampling

o Usually much smaller than population
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Parameter: a value (usually numeric)
that describes a population

Statistic: a value (usually numeric)
that describes a sample
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Sampling Error

ew

The discrepancy (or amount of error) that
exists between a sample statistic and the
corresponding population parameter

i ; |

Population Pararpeters ample 1 Statistids ample 2 Statistid
Average Age:[19.8] Average Age: Average Age:|19.2]
Average 1Q: 110. Average IQ: 106.2 Average IQ: 112.2

65.1% Female, 34.9% Male 40% Female, 60% Male 80% Female, 20% Male

Sampling Error

ew

The discrepancy (or amount of error) that
exists between a sample statistic and the
corresponding population parameter

Population Pararet

Average Age:
Average IQ: 110. Average IQ: 106.2 Average IQ: 112.2
5.1% Female, 34.9% Male 40% Female, 60% Male 80% Female, 20% Male

%
850,
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Random Assignment

The process of assigning freatments
(levels of the IV) to subjects so that only
chance is responsible for which
freatment each subject receives

» Ensures that there are no systematic differences
across groups before treatment
(groups will only differ due to chance)

)

Two Possible Explanations:

1. There is actually no effect of caffeine
on test scores and the 4-point
difference is due to sampling error

2. Thereis areal effect of caffeine on
test performance

Population
AllUCSD
Students

No Caffeine
Group >
Random n=50 Group 2 Statistics
Assignment 82,7779, 64,
81,92, 74, Average test score: 75

88, 91, 81,
79.70...

Caffeine Group

n =50 o
Group 1 Statistics
86,76, 89, roup | Statistics

91,78, 89, Average fest score: 79
67, 54, 67,
88,75, 90...
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Measurement

Measurement

The process of assigning numbers or
labels to physical phenomena
according to some rule

Construct

Internal attributes or characteristics
that cannot be directly observed

Operational Definition

A procedure for measuring an external
behavior so that those measurements
may be used to infer about the status of
the underlying construct
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what is measured in psychological
science is often not the construct, but
rather something physical we choose
to believe indexes the presence or
quantity of the construct

Scales of MeaSur@menf

Scales of Measurement
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Scales of Measurement

ﬂi.Nomm. ] ﬂ o ordina J U 4 rien
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A nominal scale
conisists of a set of

[ ]

[ dl o J [ 4o ]

elg gender,
political ideology,

brand of shirt,
major in college

Physical World

Attribute of Interest

Physical World

Attribute of Interest
(biological sex)
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Physical World

©f

Attribute of Interest
(biological sex)

Physical World

IIMALEI!

Attribute of Interest
(biological sex)

v

©f

“FEMALE”

v

Physical World Attribute of Interest
(biological sex)
//MALEII
“FEMALE”
Physical World Attribute of Interest
(biological sex)
IIMALEI!
“FEMALE”

v




‘ Nominal

‘ Ordinal

A nterval
A Ratio

A nominal scale
conisists of a set of
categories that
have different
names, but have
no intrinsic ordering

e.g. gender,
political ideology,
brand of shirt,
major in college

An ordinal scale
conisists of a set of
categories that can
be justifiably
organized in an
ordered sequence

e.g. finishing place
in race, Clothing
sizes (SM,L)
Olympic medals,
letter grades in
school

B

Physical World Attribute of Interest
(biological sex)
IIMALEI’
“FEMALE” ‘n Nominal
Physical World Attribute of Interest
(amount of fabric)

Physical World

Infinite Fabric
74 A

N
No Fabric

Attribute of Interest
(amount of fabric)
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Physical World

 §

Attribute of Interest
(amount of fabric)

Infinite Fabric
M

NN
No Fabric

Physical World

 §

Attribute of Interest
(amount of fabric)

Infinite Fabric
M

NN
No Fabric

Physical World

Attribute of Interest
(amount of fabric)

Infinite Fabric
N

S
>

v

 §
 §
t

> A
No Fabric

Physical World

Attribute of Interest
(amount of fabric)

Infinite Fabric
N

y

-

 §

> A
No Fabric
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Physical World

Attribute of Interest
(amount of fabric)

Infinite Fabric
M

T

e

S
>

L §

> A
No Fabric

Physical World

Attribute of Interest
(amount of fabric)

Infinite Fabric
M

S
>

T

\ _

L §

o R 5
No Fabric

Physical World

Attribute of Interest
(amount of fabric)

Infinite Fabric
N

e

S
>

‘ Ordinal

> A
No Fabric

Physical World

Attribute of Interest
(time to finish race)

No Time
N

N
Infinite Time

1/5/15

11



Physical World

Attribute of Interest
(time to finish race)

Physical World

Attribute of Interest
(time to finish race)

No Time
N

S
>

15 Place

24 Place

\ _

< i

3 Place ?

Infinite Time

No Time
N
15t Place
2 Place
3 Place
M
Infinite Time
Physical World Attribute of Interest
(time to finish race)
No Time
N

1% Place

y

2" Place

-

3

3" Place ﬁ

>
Infinite Time

Physical World

Attribute of Interest
(time to finish race)

No Time
N

1% Place

27 Place /

-

‘ Ordinal

3" Place ﬁ

>
Infinite Time
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‘ Nominal

‘ Ordinal

A nterval
A Ratio

A nominal scale
conisists of a set of
categories that
have different
names, but have
no intrinsic ordering

e.g. gender,
political ideology,
brand of shirt,
major in college

An ordinal scale
conisists of a set of
categories that can
be justifiably
organized in an
ordered sequence

e.g. finishing place
in race, Clothing
sizes (SM,L)
Olympic medals,
lefter grades in
school

Interval and ratio
scales consist of a
series of ordered
categories where the
categories form
intervals of the
same size.

e.g. distance, weight,
temperature*

Physical World

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
N

N

No Energy

Physical World Attribute of Interest
(Thermodynamic Energy)
Physical World Attribute of Interest

0°€

(Thermodynamic Energy)

Infinite Energy
N

N

No Energy
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Physical World

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
M

N

No Energy

Physical World

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
M

N

No Energy

Physical World

50°CH

50°C

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
N

NN

No Energy

Physical World

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
N

50°C

S
>

50°C—

v

> A

No Energy
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Physical World Attribute of Interest Physical World Attribute of Interest
(Thermodynamic Energy) (Thermodynamic Energy)
Infinite Energy Infinite Energy
R A R &
50°C— A 50°C— A
50°CH A 50°C A
> A > A
No Energy No Energy
Physical World Attribute of Interest ‘ . ‘ ) A interval
(Thermodynamic Energy) Nominal Ordinal A Ratio
Infinite Energy (
74 AN . . ;
> A nominal scale An ordinal scale Interval and ratio
consists of a set of consists of a set of scales consist of a
. categories that categories that can series of ordered
50°C A have different be justifiably categories where the
names, but have organized in an categories form
- no intrinsic ordering ordered sequence intervals of the
> ‘ Interval same size.
e.g. gender, e.g. finishing place
a political ideology, in race, Clothing
o A brand of shirt, sizes (S,M,L)
major in college Olympic medals,
- letter grades in e.g. distance, weight,
2 NA school temperature*
No Energy
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‘ Nominal

‘ Ordinal

A nterval
A Ratio

A nominal scale
conisists of a set of
categories that
have different
names, but have
no intrinsic ordering

e.g. gender,
political ideology,
brand of shirt,
major in college

An ordinal scale
conisists of a set of
categories that can
be justifiably
organized in an
ordered sequence

e.g. finishing place
in race, Clothing
sizes (S,M,L)
Olympic medals,
letter grades in

Interval and ratio
scales consist of a
series of ordered
categories where the
categories form
intervals of the
same size.

Ratio scales have a
meaningful zero point

e.g. distance, weight,

Physical World

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy

school temperature*
Physical World Attribute of Interest
in Degrees Kelvin (Thermodynamic Energy)
3 I Infinite Energy
“\ 373.15°K M
-
A
L &
50°K~ A
oy 273.15°K .
|
' No Energy

M
50°C A
50°C A
> A
No Energy
Physical World Attribute of Interest

in Degrees Kelvin

0°K

(Thermodynamic Energy)

Infinite Energy
M\

N

No Energy
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Physical World
in Degrees Kelvin

Attribute of Interest
(Thermodynamic Energy)

Infinite
N

50°K+

S
>

v

50°K—

- N

Energy
N

N

No Energy

Physical World
in Degrees Kelvin

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy

N

S
>

50°K+

v

50°K—

Physical World Attribute of Interest
in Degrees Kelvin (Thermodynamic Energy)
Infinite Energy
N
QUSOLUTE Zgp, =
273050 S
IS THE COOLEST
A
M
No Energy
Physical World Attribute of Interest
in Degrees Kelvin (Thermodynamic Energy)
Infinite Energy
_ "N
50°K~ A
ARatio
50°K+ A
- oo 27315°K
‘K '#?s >
' No Energy

~ 273.15°K
e ok

- N

N

N

No Energy
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Physical World
in Degrees Kelvin

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
74 4

50°K+

S
>

50°K—

“M
No Energy

Physical World
in Degrees Kelvin

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
"N

50°K+

S
>

50°K—

“M
No Energy

Physical World
in Degrees Kelvin

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
M\

S
>

50°K+

| 323.15°K

e
37305 _ s

32315
—

S
>

50°K—

)
32315 | 1eq A

27315

R —

- 273.15°K
(e . ‘P

> A

No Energy

Physical World
In Degrees Celsius

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
M\

S
>

50°C

T

100 =2.00 A
50

S

S
>

50°C—

)
% = Undefined A

N ——

> A

No Energy
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Physical World
in Degrees Kelvin

Attribute of Interest
(Thermodynamic Energy)

Infinite Energy
74 4

50°K+

v

50°K—

“M

No Energy

Physical World

Attribute of Interest
(Extent in Space)

Infinite Extent in Space
. M

>

v

f
It
:

> AA

No Extent in Space

Physical World Attribute of Interest
(Extent in Space)

Physical World Attribute of Interest
(Extent in Space)

Infinite Extent in Space
N

9\

No Extent in Space

1/5/15
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Physical World

Attribute of Interest
(Extent in Space)

Infinite Extent in Space
74 &Y

S

>

v

f
It
:

>
No Extent in Space

Physical World

Attribute of Interest
(Extent in Space)

Infinite Extent in Space

f
It
:

>
A

. MRatio
A

>

No Extent in Space

Physical World

Attribute of Interest
(Extent in Space)

Infinite Extent in Space
74 &Y

S

>

v

f
It
:

> AA

No Extent in Space
80

Physical World

Attribute of Interest
(Extent in Space)
Infinite Extent in Space
N
——————
2 =1.091 A
66
—
——
99:1110 A
60
————
> NN

f
It
:

No Extent in Space
81
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‘ Ordinal

A interval
A Ratio

A nominal scale
conisists of a set of
categories that
have different
names, but have
no intrinsic ordering

e.g. gender,
political ideology,
brand of shirt,
major in college

An ordinal scale
conisists of a set of
categories that can
be justifiably
organized in an
ordered sequence

e.g. finishing place
in race, Clothing
sizes (S,M,L)
Olympic medals,
letter grades in
school

Interval and ratio
scales consist of a
series of ordered
categories where the
categories form
intervals of the
same size.

Ratio scales have a
meaningful zero point

e.g. distance, weight,
temperature*

82

Physical World

Attribute of Interest
(Amount of Fear)

83

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

No Fear

84

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

No Fear
85
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Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

No Fear

0386

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

No Fear

eg7

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

S

>

v

S
>

No Fear

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

S

//

T

>

No Fear
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Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

i Y

——

S
>

No Fear
90

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

i Y

At Least
Ordinal

——

S
>

No Fear

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

S
>

v

S
>

No Fear
"

Physical World

Attribute of Interest
(Amount of Fear)

Most Possible Fear

S

>

v

S
>

No Fear
93
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Physical World Attribute of Interest
(Amount of Fear)
Most Possible Fear
A
Assumed
> Interval
A
No Fear
94
scale Labels for Ordered Equal Infervals Meaningful
observations Categories 9 Zero point
Nominal
i1y
Ordinal
Interval
V|
Ratio
A

96

scale Labels for Ordered Equal Infervals Meaningful
observations Categories 9 Zero point
Nominal o 0 0 0
Ordinal
Interval
V|
Ratio
A

97
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Reliability

Reliability of a measurement procedure refers
fo how consistent the measurements are of the
same entity under the same conditions

Reliability

Xl.:z'l.+

Measured Score lzl True Scorel + |chdom Error |

Validity

Validity of a measurement procedure refers to
how accurately the measurements relate to
the construct being measured
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