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Distribution

Populatlon vs. Sample:

All members of a defined group
that we are studying.

Population:

Variables and Data Types:

Tables:

Sample:

Parameters vs. Statistics:

Parameter: A property of a population.

Part of the population.

" Interval: The values of the variable are
Statistic: A property of a sample. E numerical measures or counts.
E‘E( e Values are real numbers Bar chart:
Descriptive Statistics vs. Inferential = e All calculations allowed
Statistics: s e  Data may be treated as
4 ordinal or nominal
Descriptive  Methods for describing known
Statistics: data by summarizing, organizing, Ordinal:  The values of the variable are
and presenting the data. categories that can be ordered. Pie chart:
e Values represent the ranked
Inferential Methods for estimating or order of the data
Statistics*:  forming conclusions about e Calculations based on the
unknown population parameters ordering process allowed
based on known sample data. w e Data may be treated as
* or Statistical Inference % nominal but not interval
% Nominal: The vaILfes of the variable can be Angle of section =
3 categories only. )
Confidence The probability that an *  Valuesare arbitrary nu-mbers
o that represent categories
Level: estimation of an unknown

population parameter is correct.

Significance
Level:

The probability that a conclusion
made about an unknown
population parameter is wrong.

Variable: A characteristic of a population or Frequency Lists all observed values of a variable
sample that is free to take on distribution: as well as the frequencies with which
different values. those values occur in the data.

Data: The observed values of a variable. Relative Lists all observed values of a variable
e frequency  as well as the proportions with which
distribution: those values occur in the data.

Charts for Nominal Data:

Displays the frequencies of a nominal
variable as bars on a graph. The
height of each bar represents the
frequency of the corresponding
category.

Assigning Probabilitie:

Exhaustive: All possible outcomes are included.

Mutu‘ally Outcomes cannot occur at the same time.
Exclusive:

Sample Space: List of all possible outcomes of an experiment.

Outcomes must be exhaustive & mutually exclusive.

Requirements 1. The probability of any outcome (O) must lie
of
Probabilities:

between 0 and 1; that is,
0 <PO) <10
2. The sum of the probabilities of all the outcomes
in a sample space must be 1. That is,

> P(O) = 1.0

Classical The probability of an event is defined as the number
Approach: of favorable outcomes possible divided by the

number of possible cases.

Only calculations based on
frequencies or percentages

Cross

of occurances are allowed tassificati
«  Datamay notbe treated as || Classification
table:

ordinal or interval

Displays the relative frequencies
(proportions) of a nominal variable
as wedge-shaped sections of a circle.
The size of each section represents
the proportion of the corresponding
category.

frequency in categol
eq| y gory « 360°
Total frequency

Working With Two Nominal Variables:

Lists the frequencies of each
combination of the values of the two
nominal variables.
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Charts for Interval Data:

Histogram | Shape:

Scatter Diagrams
y

.
-

0

Histogram has a single

9
Histogram has two peaks — not

Histogram:  Graph representing the frequency .
distribution of an interval variable. Positive i Jati :
* Horizontal axis: Displays the 0 ° 0 ositive finear refationship |
cIass'es of tl}e interval variable Negatively Skewed: Symmetrical: Positively Skewed: * ..
o Vertical axis: Displays frequency of Long tail extending to Histogram is the same | Long tail extending to “i. .
obs?watlons in each class the left: Many high-value | to either side of an theright:Many high-value e c.
* Unlike bar charts, the're are no observations and a few imaginary vertical line | observations and a few 4.‘.)(
9aps between successive classes | low-value observations. | down its center. low-value observations. || Negative linear relationship
Ogive: Graph representing the cumulative ) |
relative frequency distribution of an Modal Class: The class with the largest number of observations. toL . :
interval variable. < . e
Line Chart:  Graph representing the value of an “ 'g .—.'> X
interval variable over time. h o || Weak/no linear relationship
Scatter Graph representing the relationship <-; IR
Diagram: between two interval variabl Unimodal Hi: Bimodal Histogram: I m T B
(¥}
Q

Histogram | Classes:

Classes:  Successive intervals of equal width.

Number of Based on the number of observations.
Classes:

peak

Histogram + Ogive | Example:

il

necessarily the same height.

L . x

Ogive

Non-linear relationship

Time Series Data:

Sturge’s formula: Class | Frequency | f c:’;:‘;\::e Variable is measured at
. Limits f elative Frequency = —— . . e g
# class intervals = 1+33 log(n) i o Frequency . successive periods in time
K R T-10 22 52750 = 0.44 E——yY s Cross-sgdlonal Data:
Class  largest observation — smallest observation [ 1; 5, 1o 10/50 - 0.20 020-044 - 064 | {Sstopay Observations measured at
width ber of 21-30 8 8/50 =016 0.16+0.64 = 0.80 | the same time
number of classes S N " .
31-40 6 6,‘ 0= 012 0.12 uig =092 Els Line Chart: Graph of time
Graphical Graph presents large data sets concisely, c 41-50 - 4 4/50=008 008+092-10 ': | series data
= 0e |1, 1« Contents delivered are clearly by viewer Zf=50 3 ime periods
10 u-® n-® n-0 -
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Gets viewer to compare 2+variables - gets viewer to focus on substance of graph, not form - no distortion of what data reveal

Effects of Symmetry / Skewness

y-axis: Value of variable

Measures of Linear Relationship:

The probability of an event is defined as the actual

Frequency number of observed favorable outcomes divided by
Approach: the total number of outcomes observed.

Subjective The probability of an event is defined as the degree
Approach: of belief that we hold in the occurrence of an event.

Probability Formulas:

Joint The probability of A and B is
Probability: P(A and B) = P(B | A)P(A)
Also...

P(A and B) = P(A | B)P(B)

*If A and B are independent, use...
P(A and B) = P(A)P(B)

Conditional
Probability:

The probability of event A given event B is
P(A and B)
P(B)

P(A|B) =

Compliment

The probability of event A does not happen is

Marginal Probabilities (Joint Probability Table):

Rule: c
P(A7) =1-P(A)

Addition  The probability of either event A or B occuring is

Rule: P(A or B) = P(A) + P(B) - P(Aand B)

*If A and B are mutually exclusive, use...
P(A or B) = P(A) + P(B)
Test for Two events A and B are said to be independent if
Independence: P(A | B) = P(A)
Or if...
P(B | A) = P(B)

B B¢
A |P(AandB)=0.3 |P(Aand BY)=04 | P(A)=0.7
AC | P(A® and B)=0.1 | P(A® and B9)=0.2 | P(A9)=0.3
7
P(8)=04 P(B)=06 W\ |10

|

Joint probailities add across the rows, and down the columns

to make marginal probabilities. .~

Marginal probabilites at the end of rows must add to 1.0

Marginal probabilites at the end of columns must add to 1.0

(Use a probability tree to calculate joint probabilities if not given)

ZxCy)

n

|

X+3s

Measures strength and

Note:

Coefficient . S )

of = \[ﬁ direction of linear

N (sx)(s y ) relationship between two
Corr pl interval variables
Interpreting POSITIVE
the value of
10 -5 0 5 10
r [—;
strong weak none  weak strong

Chebychev's Theorem:

The proportion of observations in any sample or population that
lie within k standard deviations of the mean is

t least 1 !
at least 1 — —-
k2

This applies to any shape of distribution — not just a bell
shaped distribution.
K must be >1

Covariance: Sy, = Zx-0y -y
e o : Syy =
n-1
> x > x (i (sample)
Mean: H=— X =— Ll . x L :
N n Negative Skew Symmetrical Positive Skew 1
(population) (sample ) Measures of Variability: Sxy = [—n 1}[2’“’ -
* Also known as the 'Arithmetic Mean' Range = largest observation — smallest observation le sh
« Includes all data in its calculation . s . (sample shortcut)
< « Does not consider all data in its calculation -
* Extremely sensitive to extreme data « Very sensitive to extreme values in data Empirical Rule:
e Can be used for interval data ; 99.7% of data are within
— — - — Variance: ¥ (x - p? 3 standard deviations of
Median: The observation in the middle position once o2 = 2X W (population) the mean  (%-35 to K+ 35)
the data has been put in order. N pyrbied el
standard deviations
¢ Does not consider all data in its calculation 3 (x - %2 68% within__
« Not sensitive to extreme data 52 = =———— (sample)
e Can be used for interval and ordinal data. -1
Mode: The observation that occurs with the highest ( )z
2 2 Xx sample
frequency. s = — || Zx° - h
« Only measure of central tendency that can n-1 n shortcut | | |
be used for nominal data. P 7 - x3s  x3s  xls X Xels  Xe2s
G powr - D o= qu s = \/52 Percentile
eometric - eviation: The Pt tile is the value for which P % are less than that value and
R - 1 R 1 R 1 R ol 1 R - 1 he N percentle is the value lor w
Mean: 9 @+ Ry + Rp)(L + R3)-(L + Rp) (population) (sample) (100 - P)% are greater than that value.
Mean . Location of a Percentile
Used to find the “average” growth rate, or Absolute X |x _ P“ X |x _ X| ,
rate of change (rate of return), in a variable Deviation: N n Lp=(n+ 1)130
er n periods of time. N
:}V P h h h (population) (sample) where Lp is the location of the Pth percentile.
owever - the arithmetic mean is the =y
. 3 . Coefficient o s Interquartile Range
appropriate mean to calculate if you wish to of oV = — o=~
estimate the mean rate of return (or growth Variation: " % Interquartile range = Q; —
rate) for any single period in the future. (population) (sample)




