Statistics 1.
| ntr oduction to Probability
and Statistics

Section 1-2

M or e Definitions

» Parameter

—anumerical characteristic of a
population

—"* population parameter”

M or e Definitions

 Statistic
- anumerical characteristic of a
sample
—"sample statistic”




Examplesof “numerical
characteristics’

1. Averageor Mean
2. Biggest (maximum) value
3. Smallest (minimum) value
4. Range:

maximum - minimum

A Statigticis;

* A function of data
e Function: y=1(x)
—thevalueof “x” determines
thevalue of “y”

» Theaverageisafunction of a set
of “x” values; the average of 4, 6,
and 8 =6.

Start with the sample
or the population?

» Sometimes we have a sample
and we need to consider the
population or populations
that the samplerepresents




Start with the sample
or the population?

* A sampleislikely to be
“representative’ (it lookslike
the population) if it is
collected in a well-planned
and well-executed manner

The Natur e of Data

Definitions
» Quantitative vs. Qualitative

 Discrete vs. Continuous
* Four “levels’ of measur ement




Definitions
» Quantitative vs. Qualitative

e Quantitative Dataare
numbersthat represent
counts or measurements

* Qualitative Data may
represent categories based
on a non-numerical
characteristic

» Sometimes called categorical
or attribute data




Definitions

e Discrete vs. Continuous

Definitions

e Discrete

* The set of possible values can
be counted (possibly infinite)

* Main example: “ Counts’

Definitions
» Continuous

» The possible values cannot be
counted. Even in a small range,
the possibilities are infinite.

* Main example:

“M easurements’




Definitions
e Four “levels’ of measurement
—Nominal
—Ordinal
—Interval
—Ratio

Definitions
* Four “levels’ of measurement
—Nominal
*“name’

enot quantitative
ecannot compar e magnitudes

Definitions
* Four “levels’ of measurement

—Nominal

*New York, San Francisco,
Sacramento, Lodi
*Other attributes of these

cities can be compared as
quantities, but not the names




Definitions
 Four “levels’ of measurement
—Ordinal
*“names’ or categories
enot quantitative

ecan be compared in
magnitude as“lessthan” or
“greater than” only

Definitions
* Four “levels’ of measurement
—Ordinal
esmall, medium, large

ecan beput in order according
to magnitude, but other
comparisons cannot be done

Definitions
* Four “levels’ of measurement
—Interval
evaluesrepresent magnitude
explicitly
ecan beput in order, and
eintervals can be compared, but
eratios cannot be compar ed




Definitions
e Four “levels’ of measurement
—Interval
*Temperatures
*0°C, 10°C, 20°C
ecan beput in order

einterval from 0to 10isthe
sameas10to 20

Definitions
e Four “levels’ of measurement
—Interval
*Temperatures
*0°C, 10°C, 20°C
*20isnot “twiceashot” as 10

Definitions
* Four “levels’ of measurement
—Interval

* These temperatures are the same
*0°C, 10°C, 20°C; 20, 10=2
* 32°F, 50°F, 68°F; 68, 50=1.36
*273%K, 283°K, 293°K

293, 283=1.04




Definitions
» Four “levels’ of measurement
—Ratio
*Valuesrepresent magnitude
explicitly
*Can beput in order
eI ntervals can be compar ed
*Ratios can be compar ed

Definitions
e Four “levels’ of measurement
—Ratio
*Natural not arbitrary “ zero”

*Speed, weight, elapsed time,
voltage, distance

*60 miles per hour istwice as
fast as 30 miles per hour




