STATS 101 /108 WORKSHOP

TEST PREP 2: CHAPTERS 4 AND 6

Students MUST REGISTER for all workshops with
The Student Learning Centre, 3™ Floor, Information Commons




Revision Notes
Chapter 4 - Probability

at quantifies ncinty.
There are two main sources of probabilities that we will deal with.

1. Probabilities using a model - some models that may involve equally
likely outcomes are tossing a coin and rolling a die

22, Probabilities from data e

A random experiment is an experiment wherg€“the outcome cannot be

predicted.
A sample space is the collection of all possible outcomes.

An event is a collection of outcomes. An event occurs if any outcome
making up that event occurs.

no. of outcomes in A
total no. of outcomes

If all outcomes are equally likely: pr(A) =

The complement of an event A, denoted A, occurs if A does not occur. A,

and A are mutually exclusive events, ie they CANNOT occur at the same
time.

General probability rules:

1. pr(S) =

find the probability:

@  Easier question/s (can be between 1 and 3 of this type).




2. Given a short story with proportions, percentages and/or counts
about two factors (qualitative variables), find the probability:

@ Harder question/s (can be 1 or 2 of this type).
& Need to interpret the story first, and then construct a table.
@ Use the table to find 1 or 2 probabilities.
@  Steps to constructing a table:
Step 1: highlight humbers
Step 2: highlight factors
Step 3: define factor Ievelé
Step 4: label table _
Step 5: enter appropriate table total
Step 6: enter row/,column total‘s from story
Step 7: enter cell numbers from story
Step 8: enter remaining nhumbers by +/-

= Four Types of Probability Calculations

1. Probability of AN EVENT (basic/simple) \

€
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¢
i

GRAND TOTAL

@ Finding pr(A) and pr(B) (inte FraBL E#OTAL)

3. Probability of an eveng

« pr(A or B) > pr(one event or another event) -

& Add pr(A) to pr(B), then subtract pr(A and B)



4. CONDITIONAL Probability:

< Harder to detect but will usually have one of the key words:
’

° “Given that...” Use
ROW TOTAL/S
e “Of those...” OR
COLUMN TOTAL/S

o  “Among those...”
/

° Look for language that restricts you to part of the table
” mstead of the whole table : .

The following table, taken from Facts New Zealand, 1993, is used in Examples
1 to 4. It shows household income according to family type (A = Solo parent
with one or more children, B = Couple with one or more children, C = Couple
with no children, D = Single person, E = Other).

Family Type
Household - B C _
Income
0-9999

10,000 - 19,999
20,000 - 39,999
40,000 - 74,999
75,000 +

Total




Example 1: If one of the_,

is:

(4dp)

Example 2:

Example 3: The probability tha

chosen famil
20 on lS

Example 4: The probability that a random|




Chapter 6 — Continuous Random Variables ¢

Look at biue pages for good notes and test/exam questions for practice

e A density curve is the probability distribution of a continuous random
variable.

e There are no gaps between the values that a continuous random variable
can take and therefore, when we calculate probabilities for a continuous
random variable it«&egs no ter whether int | endpoints are
included or exclude ’
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Normal Distribution

o The Normal Distribution
has a probability density
function curve, which is
smooth, bell-shaped,
and symmetric.

e The shape of the curve is H
solely determined by the parameters y (mean) and o (standard deviation).

shifts the curve along the axis increases the spread and flattens the curve
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e The Normal distribution is important because it:
o fits a lot of data particularly well

e can be used to approximate other distributions




Chapter 6 test/exam questions

When doing Chapter 6 problems, it is sensible to draw a Normal curve and
then mark on it what is known and what is unknown. There are three (3)
types of Chapter 6 test/exam questions:

1. True/False (Normal) Chapter 6 problem
There will be five statements, each about one or the other or both of two
different Normal distributions. Use the 68-95-99.7% rule or z-scores to
determine whether four of the statements are true or false. The fifth
statement will probably be comparing the means (centres/averages) and
standard deviations (spread/variability) of the two distributions.

e 68-95-99.7% rule: A population with a Normal distribution has:
v 68% of its observations (values) within 1 o of the g
v 95% of its observations (values) within 2 o of the g
v 99.7% of its observations (values) within 3 o of the py

| (0) Probabilities and numbers of standard deviation

Shaded area = Shaded area = 4 Shaded area =

5 ol 99.7% chance of falling
between p—o and p+o - ¥ between p—~30 and u+3oc

u+o
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2. Normal probability problem, i.e. find a probability associated with a
number

When finding a probability, shade the desired area under the curve and then
devise a way to obtain it using lower tail probabilities which is all the
computer can give. There are three types of Normal probability problems:

o Find a lower tail probability (area)
The computer can find/give the answer directly.

e Find an upper tail probablllty (area)
The computer cannot find/give the answer directly so subtract the Iower
tail from 1. :

e Find a probability (area) between two numbers

The computer cannot find/give the answer directly so subtract the lower
tail beneath the smaller number from the lower tail beneath thearger =
number. ;

pr(a £ X £ b) = pr(X < b) - pr(X < a)
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3. Inverse Normal problem, i.e. find a number associated with a
probability

This type of problem occurs when we know the probability (e.g. the highest
10% in the class) and we need to find out the humber associated with it, x
(e.g. the mark). There are three types of inverse Normal problems:

e Given a lower tail probability, find the number associated with it
The computer can find/give the answer directly.

o Given an upper tail probability, find the number associated with it
The computer cannot find/give the answer directly so subtract the upper
tail probability from 1 & use the lower tail probability to find the answer.

e Given a central area/probability, find the two numbers associated with it
(the lower limit and the upper limit)

The computer can give the two limits as long as you use the Iower
tails/areas beneath each of them.




Examples 5 to 10 are about the following information.
The systolic blood pressure of 18-year-old women is Normally distributed with

Normal with mean = 120.000 and standard deviation = 12.0000

0.050 100

Example 5:

Example 6: |
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Example 7:

Example 8: ) ility th .18-year-old women’s systolic blood

Example 10: The systolic blood pressure tha




8. In a STATS 10x/191 assignment, ents were asked ‘Do you have access
to_a computer at home?’. In total dents responded to this question,

student responding ;

(1) 0.161

0.124

0.797

not possible to caltulate.
0.767 ®




10. Auditors developing systems to check the accuracy of regular tax returns
for such taxes as GST, look at the changes in a firm's returns between tax
periods. If the change is greater than some threshold, the firm's return is
subjected to a rigorous audit. Such systems designed to detect cases of tax
evasion must face the problem of false positives, that is, that the system
indicates that the return is suspicious when, in fact, the change represents
a real alteration in business conditions rather than tax evasions.

be the event that the flrm |s really attempti e tax, and T be

indicates that the incide
cases of tax evasi




