Statistics: The science of collecting, organising, presenting, analysing and interpreting a set of data
· Descriptive statistics focuses on collecting, summarising, presenting and analysing a set of data 
· Inferential statistics uses data that have been collected from a small group to draw conclusions about a larger group
· [image: ]A parameter is a numerical measure that describes a characteristic of a population
· Numeric data is quantitative
· Non-numeric data is qualitative
· Primary data is collected directly from respondents (participants)
· Secondary data is collected by another party or source
· * Interval - “0” is only an arbitary reference point, “0” does not mean “nothin g”, it actually represents a point of measure // Examples. Temperature, Personality measure, SAT score, IQ score // 0 C does not mean “no heat”
· * Ratio - Does mean “0”, “0” means the absence of the characteristic being measured, “0” means nothing. // Examples - # of DVD’s owned, Distance travelled, income, height, weight, volume
· * Discrete Data: COUNTING : distinct values, no fractions // “How many TV’s you buy?” = 1, 2, 3 - you can’t buy 1&half TV’s, only full values
· * Continuous Data: can assume any value within a range // “How long have you waited?” = 1m20s, 3min40s - You can have a decimal value // Money is continuous
· Nominal - No specific order of data, can be put in any way // Ex. Gender, ethnicity, bar code, religion, martial status
· Ordinal - Natural order to the catergories, one category higher than other // Ex. Movie rating, ranking, edu. level
· Pareto charts are combinations of bar graphs and an ogive
· An ogive is a line representing the cumulative frequency
· [image: ]Pareto principle is the 80/20 rule – 80% of problems arise from 20% of problem sources
Stem and Leaf
6-13 Stems only
We can either split the leaves associated with a stem into two  (0 – 4 & 5 – 9)
 groups or five (0&1, 2 &3, 4&5, 6&7, 8&9) groups
Negative is opposite 
· How do we sort data using the calculator?
In STAT mode enter 16, 19, 22, 17, 19, 25, 17, 20, 27 being sure to press EXE after every
 number
· Press F6 to go to the next screen so you see the option TOOL above F1
· [image: ]Press F1 to select tool and then press F1 again to select SRT-A or SORT
· Input 1 when it asks how many lists and input the list number when it asks you which list?
· Press EXE to get 16 17 17 19 19 20 22 25 27
· NEGATIVE 0.0, -3.12, -1.12, -2.51, -1.76, -1.36, 1.38, -0.71, -0.3, 1.65
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FIND MEAN CALC
Enter the frequencies under List 2 making sure that each frequency is on the same line as the relevant number in List 1
[image: ]		Press the button under the word CALC
		Press the button under the word SET
		Press the button under the word LIST
		Specify that 1Var Xlist is 1
		Specify that 1Var Freq is 2
[image: ]Press EXIT and then press the button under 1VAR to get the grouped data mean 
[image: ]






[image: ]
[image: ]
[image: ]


[image: ]

[image: ]






[image: ][image: ]












image4.png
Class width: highest-lowest/ 5|
1,2,2.5,5 MAGIC NUMBERS
10,20,25,50

100, 200, 250, 500

Max s 1093, min is 684 Est CW = (1093 ~684)/5

1.8 which lies between 50 and 100

Maxis 53.9, min is 22.5 Est W = (53.9 - 22.5)/5.

28 which lies between 5 and 10
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1. An orange juice producer buys all their oranges from one particular orchard. The amount of juice from the
oranges is approximately normally distributed with a mean of 139 ml. and a standard deviation of 38 ml.

) What is the probability that an orange will have from 150 to 160 ml. of juice?

Soln: 0.0959 Eval: -/1 Feedback: CDF.NORMAL(160, 139, 38)-CDF.NORMAL(150, 139, 38)

) What is the probability that an orange will have less than 190ml. of juice? |
Soln: 0.9102 Eval: /1 Feedback: CDF.NORMAL(190, 139, 38)

) What minimum amount of juice is in the largest 15% of oranges? format(~d)
Soln: 178.4 Eval: -/1 Feedback: IDF.NORMAL(1-0.15, 139, 38)

d) What percent of the oranges have at least 90 ml. of juice? % format(-dd)
Soln: 90.14 Eval: -/1 Feedback: 100*(1-CDF.NORMAL(90, 139, 38))

¢) What is the probability that 8 oranges will provide enough juice to fill a 1 litre container?
Soln: 0.8513 Eval: -/1 Feedback: 1-CDF.NORMAL(1000/8, 139, 38.0/sqrt(8))

2. The occurrence of the first breakdown of an automatic washing machine is normally distributed with a mean
of 6.1 years and a standard deviation of 1.5 years. How long (full years) should these washing machines be
guaranteed so that no more than 9 % would require repairs during the warrantee period?

years formatfw}

Soln: 4 Eval:

Feedback: TRUNC(IDF.NORMAL(0.09. 6.1, 1.5))
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Figuring out quartiles (percentiles)

4681016
25th percentile = (5 * 25/,,,) + % = down to 1.5

1.5 is between 1 and 2, so take the average of the
firsttwo =“+6)/, =5

50th percentile = (5 * 59/, ) + %
3rdrankis 8
75t percentile = (5 * 75/,,,) + % = up to 4.5

4.5 is between 4 and 5, so take the average of the
last two = (10+16) /=13

3




image7.png
* Arrange the data into an ascending data array

* Calculate the rank of the kth percentile

— r =round to nearest half (""%/,o, + %) where n is
number of observations in the dataset and k is
percent of observations less than or equal to the

needed percentile
— Round .25 and .75 down if k < 50

— Round .25 and .75 up if k > 50
— If k =50 it is the rank for the median

Quartiles are the 25t (1st), 50t (2"d) [also called
the median], 75t (3') percentiles
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Relative Frequency Distribution

* Used to compare two frequency distributions
with different total number of data points
— Relative frequency = Frequency/ Total number

Assume that one class has 222 students, the other has
88 students coming from Etobicoke, Downtown
Toronto, Scarborough, North York
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1. The number of defective items 1n 13 recent sample of production lots of 1000 1tems each from plant A were as follows:
31002641102920

a) Calculate the mean number of defective per lot. [3.8 defectives per lot. | format(~.d}
Soln: 3.8 Eval: 1/1

b) What 1s the median number of defective items per lot? 2 defectives per lot. format{~d or exact)
Soln: 2 Eval: 1/1

) The mean number of defectives per lot for 16 lots from plant C was 8.
‘What was the total number of defectives in these 16 lots?
) Unknown or 128 defectives.
Soln: 128 Eval: 1/1

d) The median number of defectives per lot for 12 lots from plant B was 4.
‘What was the total number of defectives in these 12 lots?
¥ Unknown or defectives. format{~d}
Soln: Unknown Eval: 1/1





image10.png
Frequency Distributions

Used for quantitative data to indicate the
distribution by indicating how many data points
are in each class interval
— Aim for five to ten classes
— For the upper limit use the words “and under”

+ “10 and under 15” includes 10, 11, 12, 13, 14 NOT 15

« The same can be “10 to 14”

— Close ended classes have lower & upper boundaries

— Open ended classes are missing ONE of the
boundaries

— Class width is the difference between lower & upper
boundaries
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* A single number to describe how spread out the

data is

— Range R = Maximum — Minimum

— Interquartile Range IQR = 75" percentile — 25th
percentile

— Variance is 62=3 (x-X)2/n

— Standard deviation is square root of variance

— Sample variance is s2=3 (x-X)2/(n—1)

— Sample standard deviation is square root of sample
variance
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Theory of Control Charts

* A process is the value-added transformation
of inputs to outputs

* Control Charts are used to monitor variation
in a process

* Inherent variation refers to process variation
that exists naturally. This variation can be
reduced but not eliminated
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Two Kinds Of Errors

Treating common cause variation as special cause

variation

— Results in over overadjusting known as tampering

— Increases process variation

Treating special cause variation as common cause

variation

— Results in not taking corrective action when it should
be taken

Utilizing control charts greatly reduces the

chance of committing either of these errors
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How to Solve Range: Highest — Lowest

How to solve Mean on Calculator FOR ONE LINE

Step 1: Input all numbers

Step 2: Press setup and Make sure 1Var Freq s set to 1

PRESS F1. MAKE SURE 1VAR FREQ IS SET TO LIST1 (PRESS F2) IF
TWO LIST

Standard Deviation: OX on calculator

Variance: SQUARE OX

sample Standard Deviation: X on calculator

Sample Variance: SQUARE SX
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Theory of Control Charts

(continued)

* Control charts indicate when changes in data are
due to:

— Special or assignable causes
* Fluctuations not inherent to a process
* Represents problems to be corrected or opportunities to
exploit
« Data outside control limits or trend
— Chance or common causes
* Inherent random variations
* Consist of numerous small causes of random variability
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3. A police department has 125 officers whose mean length of service is 8.7 years and 25 civilian employees
whose mean length of service is 6.2 years. Calculate the overall mean length of service of all 150 members c
the department. || Unknown or [8.28 | vears. formati~dd)
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a) What 1s the overall average selling space per store Ior all 200 stores
Soln: 7039.5 Eval: 1/1

(f039.486  |sq.nt. format{~.a}
b) What s the overall average sales per store for all 466 stores? $[172.10 | million formar(-dd)

Soln: 3.74 Eval: 0/1 Feedback: (224*5.5+85+425.8)/( 224+21+221)
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Variable — name chosen to describe the data collected
Population — includes all the items of persons in your
study or research

Census — a set of data that includes all members of a
population

Sample — a subset of a population

Sample size — the number of items/ persons in a
sample; the sample size is denoted as n

Population size — the number of items/ persons in a
population; the population size is denoted as N
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what is your hand span in centimeters? RC

What is the height of Mount Everest above sea level in metres? IC
‘What is your height in centimetres without shoes? RC

Ona "5 point scale”, rate your overall health? O

‘What is your shoe size? RD

How much of a common history do you think you share with other Canadians? Would you say?
o
a. Alot
b. Some
c. Alittle
d. No common History
What is your IQ? O
How old were you at your last birthday? RD
What is your phone number? N

‘What is the length of your right foot without shoes in centimetres? RC/
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“Hits" ""'[‘;"u;s‘ of % of Days P:;:“(‘;“];:ys

0 and under 25 2 25 |% 25 |%

25 " " 50 17 138 % 374 %

0 "" 75 31 252 % 626 %

75 " " 100 32 26.0 % 88.6 %

100 " "125 14 1.4 % 100.0 %
Total 100.0 %





