
[bookmark: _Hlk484554823]FREQUENCY DISTRIBUTION: summary table used to group data to get an idea of how data values are being distributed; handles data >50
1. Use 5 to 10 classes
2. “And under” for class boundaries
3. Class Width – upper and lower class boundaries 
4. All classes must have the same width
5. First and last class must have frequencies 
6. No gaps between classes 
7. Class boundaries should have the same # of decimals places (10.0, 20.0)
8. Use nice #’s (1, 2, 2.5, 5) to estimate the class width 
a. highest value – lowest value
                        5
9. Each boundary should be a multiple of the chosen class width

HISTOGRAM – vertical bar chart where rectangular bars are constructed at the boundaries of each class interval
[image: ]
[bookmark: _Hlk482231109]CHAPTER 3 – GRAPHS USED FOR QUANTITATIVE DATA 
Stem and Leaf Plot: used to summarize the data while keeping the original data values; also obtain the min, max, and mode; this plot is used when the number of  data value is <50; preferred because it maintains the original values for further analysis over FD 
QUESTIONS ASK ABOUT STEM AND LEAF CHART
A. “At least 152” – includes 152 and greater than 152			B. “Less than 130” – all values less than 130, doesn’t include 130
C. “More than 163” – all values more than 163, doesn’t include 163		D. “At most 115” – includes 115 and all values less than 115

RULES FOR STEM
RULES FOR LEAF 
1. Stem should be from 6 to 13
2. Must be consecutive #’s or repeated 2x or 5x 
3. Units must be indicated if the stem is not to be taken at face value 
4. There must be at least one leaf with the first and last stem 
1. The leaf of each data value is the next single digit after the stem
· If repeated 2x – 0 to 4 first, 5 to 9 second 
· Order is reversed if negative 
2. No rounding
3. Leaves are POSITIVE – ascending order (0, 1,2,3 … 9)
4. Leaves are NEGATIVE – descending order (9, 8, 7 …0) 
5. Must be evenly spaced, no commas or dashes 



POLYGON – graph of many sided close figure, midpoints graphed[image: ]digure

MISUSES AND COMMON ERRORS IN VISUALIZING DATA
1. A graph should not distort the data 
2. A graph should not contain chartjunk, unnecessary adornments that convey no useful information 
3. Any two-dimensional graph should contain a scale of each axis 
4. The scale on the vertical axis should begin with zero
5. All axes should be properly labeled 
6. The graph should contain a title 
7. The simplest possible graph should be used for a given set of data 

MEASUREMENT OF SCALES
QUALITATIVE DATA
QUANTITATIVE DATA
Nominal - data has no particular order or ranking in their categories 
Ordinal - there is a natural order to the categories 

Interval - data has units of measurements; values have meaning, so “0” does not mean there is nothing present (year, temperature, calendar)
Ratio - the value “0” means nothing is present 
· Discrete - arises from the counting process, responses has exact #’s 
· Continuous - arises from the measuring process; [size of a house (meters), gas prices (in cents), sales ($), distance (km), time]

CHAPTER 2 – GRAPHS USED FOR QUALITATIVE DATA 
Summary Table: made up of two columns, one column has categories and the other column has the number of frequency
Bar Chart: shows the frequency (number of occurrences) for each category; useful to compare joint responses
Pie Chart: shows the total of all categories of the pie to add to 100%
Pareto Chart: is a combination of bar chart and an OGIVE; 80% of the problem arises from 20% of 1.the problem sources; to construct – sort categories in descending (highest to lowest) order and then calculate cumulative %


CHAPTER 1 – TYPES OF DATA AND MEASUREMENT SCALES 
Statistics: the science of collecting, organizing, presenting, analysing, and interpreting data 
Descriptive Statistics: focuses on collecting, summarizing, presenting, and analysing a set of data 
Inferential Statistics: use data that have been collected from a small group to draw conclusions about a larger group 
Statistic: numerical measure that describes a characteristic of a sample
Parameter: numerical measure that describes a characteristic of a population 
WHAT IS DATA? The process of gathering information using questionnaires, interviews, experiments, and field study
Primary Data: involves raw data collected directly from respondents using interviews, surveys or questionnaires, observations, and laboratory experiments; involve direct measurement of the item of interest 
Secondary Data: collected by another party or source 
Variable: a name is chosen to describe the data collected 
Population: includes all the items or persons in your study/research 
Census: a set of data that includes all members of a population 
Sample: a subset of a population

Repeated STEM 5x POSITIVE
VALUES
STEM
LEAF
0, 1
2, 3
4, 5
6, 7
8, 9

5
5
5
5
5
6
6
6
6
6
0 1
2 3
4 5
6 7
8 9
0 0 0 0 1
2 2 2 2 
4 4 5 5 5 
6 6 7
9 9 9 9
Repeated STEM 5x NEGATIVE
VALUES
STEM
LEAF
9, 8
7, 6
5, 4
3, 2
1, 0

-2
-2
-2
-2
-2
-1
-1
-1
-1
-1
9 8
7 6
5 4
3 2
1 0
9 8
7 6 
5 4
3 2
1 0

Repeated STEM 2x POSITIVE
VALUES
STEM
LEAF
0 to 4
5 to 9
1
1
2
2
3
3
4
4
0 1 2 3 4
5 6 7 8 9
1 1 3 4
5 5 8
0 1 1 4 4

0 3 3 4
8 9
Repeated STEM 2x NEGATIVE
VALUES
STEM
LEAF
9 to 5
4 to 0
-4
-4
-3
-3
-2
-2
-1
-1
9 8 7 6 5
4 3 2 1 0

4 4 2 0 0
9 8
4 3 0 0
9 8 7 6 5
4 3 2 1 0


[image: Image result for mean formula population]
Cost of Parking ($)
Number of Cars (f)
%
Midpoint (m)
2.00 and under 4.00
20
20/109 = 18.3
3
4.00 and under 6.00
37
33.9
5

CASIO (for the MEAN)
1. STAT mode, Enter data in LIST1
2. CALC (F2)
3. F6(set)
    1 Var XLIST
    List1 = 1
    1 VAR Freq = 1
For two lists, think of IVAR Freq as the divisor


CHAPTER 4 – DESCRIPTIVE STATISTICS, MEASURES OF CENTRAL TENDENCY 
Central Tendency – mode, median, mean (single value in the data set)
Variability- range, interquartile, variance, standard deviation (single value to describe how the spread data are)
Mean – the average value of the data [image: ] n = sample size, x = value in the data set 
Weighted Mean - [image: http://aubuchon.jsc.vsc.edu/probstatsNotes4MeasCenter_files/eq0005M.gif] (x is what is listed after the word ‘average’)
Mean for Group Data (Frequency Table) -
1. Calculate the midpoint from class weight 
2. Option 1 – use frequencies as weights (20*3 + 37 *5 … divide 20 + 37 …)[image: http://aubuchon.jsc.vsc.edu/probstatsNotes4MeasCenter_files/eq0003M.gif]
3. Option 2 – use percentages as weights (18.3*3 + 33.9*5 … divide 18.3 + 33.9 …)
Median – middle position of the data when data is arranged in ascending and descending order
· The location (position) of the median when the values are in numerical order (smallest to largest): [image: ]
· If the number of values is odd, the median is the middle number
· If the number of values is even, the median is the average of the two middle numbers
· If the MEAN and MEDIAN are close (<10%), the MEAN will be the preferred measure [difference $2,000 < smaller value $21,000]
· If the MEAN and MEDIAN are NOT close (>10%), the MEDIAN will be the preferred measure [difference $42,000 > smaller value $21,000]
Mean
11.51
Take 10% of lowest value
Median
8.40
10% (8.4) = 0.84, so the difference is greater, MEDIAN is preferred
Difference 
3.11

Mode – the value in the data set that appears most often 

CASIO – only gives 25%, 50%, 75%
1. STAT mode, Enter data (4,6,8,10,16) in LIST1
3. CALC (F2)
4. 1 VAR XLIST = LIST1
5. 1 VAR Freq = 1

MEASURES OF LOCATION
A. Arrange data into ascending order (lowest to highest)
B. Calculate kth percentile 
C.  r = n k/100 + ½ where “n” is the number of observations in the data set 
D. 0.25 and 0.75 and <50  round down 
E. 0.25 and 0.75 and >50  round up
F. If 0.43 = 0.45; if 7.81 = 8, if 7.2 = 7, if 2.3 = 2.5, if 7.7 = 7.5, if 6.35 = 6.5

Nice #’s Chart (1, 2, 2.5, 5)
÷100
÷10
Base
x10
x100
0.01
0.1
1
10
100
0.02
0.2
2
20
200
0.025
0.25
2.5
25
250
0.05
0.5
5
50
500

RELATIVE FREQUENCY OR PERCENTAGE DISTRIBUTIONS – in order to compare one large set of numerical data to another, RF distribution must be developed from the frequency distribution; sum of RF in a distribution always equal to 1
CUMULATIVE DISTRIBUTIONS/OGIVE - a graph of a cumulative frequency distribution; able to retrieve certain “percentile” information; sum in CF does not always equal 1
Class
Frequency
Relative Frequency (RF)
Percentage (RF)
Cumulative Frequency (CF)
Cumulative Percentage (CF)
10 but less than 20
20 but less than 30
30 but less than 40
40 but less than 50
50 but less than 60
3
6
5
4
2
3/20 = 0.15
6/20 = 0.30
5/20 = 0.25
4/20 = 0.20
2/20 = 0.10
15%
30%
25%
20%
10%
3
3+6 = 9
9+5 = 14
14+4 = 18
18+2 = 20
3/20 x 100 = 15%
9/20 x 100 = 45%
14/20 x 100 = 70%
18/20 x 100 = 90%
20/20 x 100 = 100%
TOTAL
20
1.00
100%
20
100%
Note - Frequency/n = max 3 decimal		Frequency/n x 100 = max 1 decimal 
If the question ask to find %
1. ‘less than’  what % of … has less than … look at the bottom (x-axis, horizontal)
2. [bookmark: _GoBack]‘at least’, ‘more than’, ‘x or more’  what % has at least (locate the x-axis, take % from y-axis, then 100 - X%=ANS)
If the question starts with % and have to find #
3. ‘at most’  30% has at most (locate on y-axis, count from bottom 0% to 30%)
4. “25% hast at least”  100 – 25% = ANS (75%) – locate 75% to find answer

X1
X2
X3
X4
X5
DATA
4
6
8
10
16
RANK
1
2
3
4
5
X3 = 50%  5 (50/100) + ½ = 3, so the value is 8
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