STEM AND LEAF PLOT: STEM RULES: (1) should be from 6-13 stems (2) should be consecutive #s or repeated #s (3) units must be indicated if stem is not be taken at face value (4) at least one leaf associated with the first and last stem LEAF RULES: (1) the leaf for each data value is the next single digit after the stem (repeated twice, leaved 0-4 first stem, 5-0 second – order is reversed when stem is negative (2) no rounding off (3) they are written in ascending order (4) must be evenly spaced (5) no commas or dashes between the numbers are allowed
USE OF STEM AND LEAF TO SEE THE SHAPE OF DATA: LEFT SKEWED: highest part of the line graph is on the right side RIGHT SKEWED: highest part of the line graph is on the left side

OGIVES: cumulative frequency distribution – start with frequency distr. Table, add a cumulative freq. column 
[bookmark: _GoBack] MEDIAN = i = n + 1/2  if I is integer then xi is the median, if I is not an interger then round to nearest half and use 

THE 10% RULE: (1) calculate the difference between mean and median (2) calculate 10% of the smaller value (3) compare using: diff < 10% (mean preferred) diff > 10% (median preferred)

MEASURES OF CENTRAL TENDENCY: a single value to represent data set measures of variability: a single value to describe how spread out
RANGE (R) = MAX – MIN, INTERQUARTILE RANGE (IQR) = Q3 – Q1 (Q1  = 25TH percentile, Q2 = median/50th percentile, Q3 = 75th percentile)
PERCENTILES: (1) arrange in ascending order (2) R= rank of Pk = Half round in  (3) compute Pk if rank is an integer Pk = Xr If rank is a fractional half  Round .25 and .75 down if k<50 Round .25 and .75 up if k>50
PERCENTILE ON CASIO CALCULATOR: STAT, ENTER DATA IN LIST 1, CALC (F2), SET(F6), 1VARXLIST: LIST 1, 1VARFREQ: 1, EXIT, 1VAR (F1) SCROLL DOWN
STANDARD DEVIATION:  CASIO CALCULATOR: STAT, ENTER DATA, CALC, SET, 1VARXLIST: LIST 1, 1VARFREQ: 1
COEFFICENT OF VARATION: CV sample: CV = s/x x 100% population: CV= /N x 100%
BOX WHISKER PLOT FIVE # SUMMARY: (1) MIN (2) Q1 (3) Q2 (4) Q3 (5) MAX CASIO CALCULATOR: STAT, ENTER DATA INTO LIST1, F1(GRAPH), F6(SET), STATGRAPH1, GRAPHTYPE F6BOX, XLIST: F1 PUT 1, FREQUENCY 1(F1) OUTLIER ON (F1)


CHAPTER 5:
PROBABILITY: The numeric value representing the chance that an uncertain event will occur (between 0 and 1)
A priori probability is based on prior knowledge of the process involved: PROBABILITY OF OCCURRENCE = X/T  X = # of ways event can occur, T = total possible outcomes
Empirical probability is based on observed data, not prior knowledge. Sample space is the collection of all possible events. Contingency table is a tool for visualizing all events. SIMPLE PROBABILITY = P(A) (0<P(A)<1)
JOINT AND MARGINAL PROBABILITIES 
GENERAL ADDITION RULE: (TWO EVENTS) P(A or B) = P(A) + P(B) – P(A and B) OR P(A or B) = P(A) + P(B)

DISCRETE VARIABLES: have numerical values that arise from a counting process (ex. # of stsudents in different sections of QMS 102) in whole units
CONTINUOUS VARIABLES: have numerical values that arise from a measuring process (age, time, height, weight, temperature)
DISCRETE RANDOM VARIABLE:  a random variable whose values are discrete (integers)

COUNTING RULES: (1)  If any one of k different mutually exclusive and collectively exhaustive events can occur on each of n trials, the number of possible outcomes is equal to k^n (2) If there are k1 events n the first trial, k2 events on the second trial,…, and kn events on the nth trial, the number of possible outcomes is k1  k2 … kn
· Given a positive integer n we define the function n factoriel by n! = (n)  (n – 1)  (n – 2) … (2)  (1) (We define 0! = 1)
(3) the number of ways that n items can be arranged in order is n! = (n)  (n – 1)  (n – 2) … (2)  (1)
(4) the number of ways of selecting x objects from n objects, irrespective of order, is defined by  selections of x objects from n objects, irrespective of order are called combinations EXAMPLE: 6 books & select 4 to read, how many combinations? 
PROBABILITY DISTRIBUTIONS: (1) DISCRETE: -- BINOMIAL & POISSON (2) CONTINUOUS: -- NORMAL 
BINOMIAL DISTRIBUTION: a mathematical model that represents a variable of interest, use when the discrete random variable is the number of events of interest in a sample of n observations
· A fixed number of observations n, results in one of two possible outcomes (success or failure), probability of event of interest is constant & denoted by pie n = # of trials or sample size
 = probability of success n each trial
P(X = x) = probability that X takes value x

THE BINOMIAL PROBABILITY DISTRIBUTION FORMULA:  
Given X= # of successes
n = # of trials or sample size
 = probability of success in trial
Bpd = P(X=#) Bcd = P(X<#)

USING CASIO CALCULATOR TO COMPUTE P(X =X) – THE BIONOMIAL PROBABILITY FORMULA AND P(X=2)
(1) STAT MODE, F5 (DIST), F5 (BINM), F1 (Bpd) (2) Data F2 (Var) (3) x: 2 EXE (4) Numtrial: n EXE (5) p :   (6) EXE 
USING CASIO CALCULATOR TO COMPUTE P(X<x) – P(X<2)
(1) STAT MODE, F5 (DIST), F5 (BINM), F2 (Bcd) (2) Data F2 (Var) (3) x: 2 EXE (4) Numtrial: n EXE (5) p :  EXE (6) EXE
USING CASIO CALCULATOR TO COMPUTE P(X=x) FOR A LIST 
(1) INPUT VARIABLES IN LIST 1, F5 (DIST), F5 (BINM), F1 (Bpd) (2) Data: F1 (List) (3) List: F1 (List 1) (4) Numtrial: n EXE (5) p:  EXE
MEAN OF THE BIONOMIAL DISTRIBUTION 
STANDARD DEVIATION OF THE BIONOMIAL DISTRIBUTION 

CHAPTER 6: 
POISSON DISTRIBUTION:  used when we are interested in the number of times an event occurs in a given area of opportunity
AN AREA OPPORTUNITY: a continuous unit or interval of time, volume, or any physical area in which more than one occurrence of an event can occur
· The number of scratches in a car’s paint, # of mosquito bites on a person, # of people arriving at the bank, # of network failures in a day
CHARACTERISTICS OF A POISSON EXPERIMENT:
(1) the experiment consists of observing some situation for a period of time or an amount of space
(2) in each amount of time or space there will either be one success (the outcome of interest occurs) or no successes (the outcome of interest does not occur) the successes must occur randomly (they are independent)
(3) the average rate of success for the amount of time or space  we are interested in is given the symbol 
The random variable associated with a Poisson experiment is X = # of successes in an amount of time or space
THE POISSON PROBABILITY DISTRIBUTION FUNCTION:         x = # of events in an area of opportunity
 = expected number of events
e = 2.71828… is a mathematical constant

(CASIO calculator has a key e^x. Type e^1 to get the approximate value

The number e is a famous irrational number (not the ratio of two integers) and it is one of the most important numbers in mathematics another one is pie. It is often called Euler’s number after Leonhard Euler e= 2.7182818284590452353692874713527
USING CASIO CALCULATOR TO COMPUTE P(X=x): (1) STAT MODE, F5 (DIST), F6 (>), F1 (POISN), F1 (Ppd) (2) Data: F2(variable) (3) x: 3 EXE (4) : 6 EXE (5) EXE 
USING CASIO CALCULATOR TO COMPUTE P(X < x): (1) STAT MODE, F5 (DIST), F6 (>), F1 (POISN), F1 (Pcd) (2) Data: F2(variable) (3) x: 3 EXE (4) : 6 EXE (5) EXE
P(X = x) = Ppd(x, ) (Poisson probability distribution) P(X < x) = Pcd (x, ) (Poisson cumulative distribution)
USING CASIO CALCULATOR TO COMPUTE P(X=x) FOR A LIST: (1) STAT MODE, F5 (DIST), F6 (>), F1 (POISN), F1 (Ppd) (2) Data: F1 (List) (3) List F1 (List 1) (4) : 6.75 EXE (5) EXE

CHAPTER 7:
CONTINUOUS RANDOM VARIABLE: can assume any value on a continuum (an uncountable number of values) – thickness of an item, time required to complete a task, temperature of a solution, height, in inches 
NORMAL DISTRIBUTION (Gaussian distribution)—provides the basis for classical statistical inference bc of its relationship to the Central Limit Theorem. 
The normal probability density function is given by  
e = 2.71828 &  = 3.14159 are mathematical constants
 = the mean (location),  = the standard deviation (spread), x = any value of the continuous variable, where – < x < .
Different parameter  and  give different normal distributions
Changing  increases or decreases the spread, changing  shifts the distribution left or right 

Fahrenheit to Celsius  =  (ex of linear transformation)
LINEAR TRANSFORMATION  
STANDARDIZED NORMAL RANDOM VARIABLE (THE TRANSFORMATION FORMULA) 
Procedure for finding normal probabilities – Let X be a random variable with the normal distribution P (a < X < b) can be computed using the following steps: (1) Plot the normal curve for the problem in terms of X (2) Translate X-values to X-values (3) Use the standardized normal table to find the probability (Appendix table E.2)
CHAPTER 8:  POPULATION STANDARD DEVIATION:  THE SAMPLING DISTRIBUTION OF THE MEAN: the distribution of all possible sample means for a given size sample selected from a population
STANDARD ERROR OF THE MEAN: a measure of the variability in the mean from sample to sample  X is the sample mean
 is the pop. mean
 is the pop. Standard deviation
n is the sample size

Bc we divide the standard deviation  by the , the standard error of the mean decreases as the sample size increases
Z-value for the sampling distribution of the mean X is defined by:   
THE CENTRAL LIMIT THEOREM: states that as the sample size gets large enough, the sampling distribution of the mean is approximately normally distributed. (can be applied even if the population is not normal)
CHAPTER 9:
PROCESS: 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
TWO TYPES OF CAUSES OF VARIATION: (1) SPECIAL CAUSES OF VARIATION: represent  fluctuations not inherent to a process  problems to be corrected or opportunities to exploit  data outside control limits or trend (2) COMMON CAUSES OF VARIATION: represent  inherent random variations (ex. Numerous small causes of random variability)
TWO KINDS OF ERRORS: (1) treating common cause variation as special cause variation (2) treating special cause variation as common cause variation
 sample is called a subgroup (often equally spaced over time)  for each subgroup, calculate a sample statistic associated with Critical-To-Quality (CTQ) variable (the mean and range of the sample).  The most typical form of a control chart sets control limits that are within 3 standard deviations of the statistical measure of interest
CONSTRUCTING CONTROL LIMITS: determined by: Process mean 3 standard deviations  (1) UPPER CONTROL LIMIT (UCL) = Process mean + 3 standard deviations (2) LOWER CONTROL LIMIT (LCL) = Process mean -3 standard deviations
USING CONTROL CHARTS: used to check for process control in control if variation is only due to common causes, out of control if the special cause variation exists ( if process is out of control, need to find and eliminate the special causes of variation)
IN CONTROL PROCESS: only when control chart does not indicate any out-of-control conditions (only contains common causes of variation)  if process is in control the points are randomly distributed around center line.
OUT OF CONTROL PROCESS: conditions:  one or more points outside control limits, 8 or more points in a row on one side of the centre line
· Likely contains both common causes of variation and special causes of variation
R CHART AND X-BAR CHART: Used for measured numeric data from a process, subgroups usually contain 3-6 observations  both R and X-bar chart must be in control for the process to be in control
CONSTRUCTING AN R CHART: (1) find the mean of subgroup ranges (centre line of R chart) (2) Compute the upper and lower control limits for the R chart and  D3 and D4 are control chart factors – found in appendix E.8 (3) Plot the range values R on graph (4) Plot the central line (process mean) R on the graph (5) Plot the UCL and LCL lines on graph
CONSTRUCTING AN X-BAR CHART: (1) Find the mean of the subgroup means (centre line of X-bar chart) (2) Compute the upper and lower control limits for the X-bar chart  and  (3) Plot the mean values X on the graph (4) plot the central line (process mean) X on the graph (5) Plot the UCL and LCL lines on the graph  (we can use A2 to simplify the computations of UCL and LCL  and 
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