ADM 2303 Final Exam Cheat Sheet
[bookmark: _GoBack]
Probability Rules
Addition Probability -P(A or B) = P(A) + P(B) (Mutually exclusive events)
Addition Probability -P( A or B) = P(A) + P(B) – P( A and B) (Not Mutually exclusive)
Conditional Probability - P(B | A) = P(A and B) / P(A)
Not Dependent P( A | B) = P(A)
Multiplication Rule – P(A|B) = P(A and B) / P(B)    P(A and B) = P(B)P(A|B)    or   P(B|A) = P(A and B) / P(A)   
                                          P(A and B) = P(A)P(B|A) (Does not require events to be independent)
Two independent events – P(A and B) = P(A)P(B)
Bayes Theorem – P(A| B) = P(B|A)P(A) / Σ P(B|A)P(A)
P(car|late) = P(late|car)P(Car) / (P(late|car)P(Car) + P(late|bus)P(bus) + P(late|train)P(train)
Random Variables
μ  = Σ xP(x)
Var(x) = Σ (x – μ)^2 / n-1
σ = SD(X) = √Var(x)
Combinations & Permetuations
Combinations – If the order doesn’t matter 
Perpetuations – If the order doesn’t matter
Permetuations – P = n! / ((n-x)!)  n= total number of objects   x = # of objects to be selected
Combinations – C= n! / ((n-x)!x!)
Binomial Distribution
P(n,n) = (n! / (n-x)!x!) (p^x)(q^n-x)   n=number of trials   x = Number of successes  p = Probability of a success  q = failure prob
μ = np
σ = √npq
Poisson Distribution
P(x) = ((λ)^x e^- λ) / x!   x = # of occurrences over interval     λ = mean # of occurrences      e=2.71828
μ = λ
Var(x) = σ ^2 = λ
σ = √ λ
Normal Probability Density
f(x)=(1 / σ√2(Pie))e^-(1/2)[(x- μ) / σ]^2
Normal Distributions
z = (x – μ) / σ       σ = σ /√n --- when no standard deviation given,  σ = √ (Σ(x- μ)) / n-1
Continuous Uniform Probability Density
f(x) = 1 / (b-a)     a = smallest allowable continuous random variable   b= largest allowable continuous random variable
Uniform Probability Distribution
P(x1 <= x <= x2) = (x2 – x1) / (b-a)   x1= Lower endpoint of interval of interest   x2 = upper endpoint of interval of interest
μ = (a+b) / 2 
σ = (b – a) / √12
Exponential Probability Distribution
f(x) = λe ^- λx       λ = the mean number of occurrences over the interval    x = any continuous number of interest
Exponential Cumulative Distribution
P(x<= a) = 1 – e ^-a λ           e = 2.71828    λ = mean number of occurrences over the interval     a = any number of interest
Var(x) = 1 / λ
σ = √(1 / λ)
Correlation Coefficient
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X= 16, 19, 22, 26, 18, 24   Σx = 125
Y= 15, 20, 20, 22, 10, 18   Σy = 105
XY = 240, 380, 440, 572, 180, 432   Σxy = 2244
X^2 = 256, 361, 484, 676, 324, 576   Σx^2 = 2677
Y^2 = 225, 400, 400, 484, 100, 324   Σy^2 = 1933

R= nΣxy –(Σx)(Σy)
      Sqt[nΣx^2 – (Σx)^2] [nΣy^2 – (Σ|y)^2]

R= (6)2244-(125)(105)
      Sqt [(6)2677-15625][6(1933) – 11025]
   = 13464 – 13125
       Sqt [16062 -15625][11598 -11025]
Calculating Descriptive Statistics 
μ = Σxi / n
Median – I = 0.5n
Mode – Data set that occurs the most frequent
Range = Highest Value – Lowest Value
Calculating Percentiles
I = (k/100)(n+1)  k = percentile     or   I = (p/100)(n)    p = percentile of interest    n = # of data values
Sample Variance & Standard Deviation
Sample Variance – Σ (xi – x(bar))^2 / n-1      x(bar) = sample mean     n = sample size
Standard Deviation - √Var(x)
Coefficient of Variation
CV = (s / x) (100)    s = sample standard deviation  x = sample mean
CV = (σ / μ)(100)    σ = the population standard deviation   μ = population mean
Probability Sampling
Advantage – can perform inferential statistical tests to draw reliable conclusions about the population 
Simple Random – method of selecting items from a population such that every possible sample of a specified size has an equal          
                                   chance of being selected
Stratified – the population is divided into subgroups called strata so that each population item belongs to only one strata. The   
                       objective is to form strata such that the population values of interest are as much alike as possible.(common values             
Cluster – the population is divided into groups or clusters that are each intended to be mini-populations.(represents populatio 
Systematic–technique that involves sequencing the population and then selecting  at random a starting point between 1st and k    
Samplind Distributions for Proportions    
Distribution of the count – μ = np   σ =  √np(1-p)  
Pr(39.5 < x <60.5) = Pr ( (39.5-np) / (√np(1-np)) < z < ((60.5 – np) / (√np(1-np) ) Inclusive = .5 under & over  exclusive = over 
σ of sample proportion = √(p(1-p)) / n)    
Standard Error of the proportion (finite population) σ = (√(p(1-p)) / n ) (√(N-n)/(N-1)    
Central Limit Theorem    
√ ((Σ(xi – μ) ^2)) / N
Sampling Distribution of the Mean with a Finite Population
σ = (σ / √n) (√(N-n)(N-1)), *** then use normal distribution 
Small populations require an adjustment to the standard error of the mean calculation if the proportion n/N is greater than 5% and sampling is without replacement.
Problem 5
Gross weights of 9 oz. boxes of cereal are normally distributed with mean 9.6 and SD 0.8 oz. Boxes are packaged 24 per carton. Weights of empty cartons are normally distributed with mean 24oz. and SD 2.2 oz. Find the chance of a filled carton having a weight between 250 and 260 oz.
x1 = weight of boxes  μ = 9.6  σ = 0.8    Y = weight of carton  μ = 24  σ = 2.2   W = weight of filled carton W = t+y  
 μ = 24+ (24 x 9.6)   σ = √2.2 +(24 x 0.8)
P (250 < x <260) = (250 – 254.4) / 4.63 < x < (260 – 254.4) / 4.63
                                  = -0.95 < x < 1.21
                                  = p(z<1.21) – p(z<-0.95)
                                  = 0.8869 – 0.1711
                                  = 0.7158

Things to remember ****

-Whenever given SD, SD = σ / n (sampling proportion, count)
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