ADM 2303 – N : Prof. Brand – Lindsay Johnston (5633567)
“NOT” : P = 1 – P(A)	“AND” : P(A) × P(B)	“OR” : P(A) + P(B)
GENERAL ADD : P(A OR B) = P(A) + P(B) – [P(A) × P(B)]
CONDITIONAL : P(B⎮AP(A × B)	GENERAL MULT : P(A AND B) = P(A) × P(B⎮A)
		   	      P(A)				   P(A AND B) = P(B) × P(A⎮B)
Discrete – can list all outcomes	Continuous – infinite number of outcomes

E[X] = μx = ∑Ni xi × P[X=x]		Var[X] = σ2 = ∑Ni (xi - μx)2 × P[X=x]	SD = σ = √Var[X]
Coefficient of Variation = ν = σx/μx  = √Var[X]
				      E[X]

Bernoulli Trials – 2 outcomes (success/failure)
Geometric Model – counts number of trials until first success
P(X=x) = qx-1p		- p(success), q(failure), x(# trials)
E[X] = 1/p	SD = √q/p2	Var[X] = q/p2

Binomial Model – counts number of successes in fixed number of trials
P(X) = 	       n!	pxqn-x	E[X] = np	Var[X] = npq	SD = √npq
	 x!(n-x)!

Independent: P(B⎮A) = P(B), P(A⎮B) = P(A), P(A and B) = P(A) × P(B)
Disjoint: P(A and B) = 0, can both events occur together?

“n choose x”  Cnx = n! / x!(n-x)!

Normal Model – expected # successes and failures high (np > 10, nq > 10)
Poisson Model – expected # successes and failures low (np<10, nq <10)
P(X=x) = exp(-λ)λx	λ – mean # successes – np	x - # of successes
	         x!
E[X] = λ		Var[X] = λ	SD = √λ		ν = 1/√λ

λ as a Rate - # successes per unit time (area, mass, volume, population)
P(X=x) = exp(-λt)(λt)x	E[X] = λt	Var[X] = λt	SD = √λt

Discrete : E[X] = ∑Ni xi × P[X=x]	Var[X] = ∑Ni (xi - μx)2 × P[X=x]
Continuous : E[X] = 1/b – a	μx= a + b /2	σ2= (b – a)2/12

Normal PDF = fx(x) = 	1      exp(- (x – μx)2)/2σ2)
		           √2πσ
Standardized Normal = fx(x) = (a + x) / a2		mean = μx = 0	variance = σ2x = a2/6
where ‘a’ defines bounds; -a (min), a (max)

Z-Score: gives # of SD that a value x is above or below mean
Z = (x – μx)
           σx

Exponential PDF: fx(x) = λexp(-λx)      if x>0
mean = μx = 1/λ		variance = σ2x = 1/λ2	coefficient of variation - νx = 1

Calculating Area: cumulative density function; probability that x≤a
f(a) = P[X≤a] = 1 – exp(-λa)
· arises in practice as being distribution of amount of time until event occurs; ex. tsunami, earthquake

If RV is NOT independent  E[X] unchanged, Var[X] altered 
Var[X + Y] = Var[X] + Var[Y] + 2COV[X,Y]		COV[X,Y] = E[XY] – E[X]E[Y]

Correlation Coefficient = ρxy = COV[X,Y]	- ρxy - +ve  positive correlation
			               σxσy	- ρxy - -ve  negative correlation

Correlation and Z-Scores		Pxy = ∑Ni zxzy× P[X,Y]	

Frequency Distribution 
	Class
	Frequency
	Relative Frequency

	…
	…
	frequency ÷ total count (X)

	Total
	X
	1.00


Range= Max – Min	Class Width = Range ÷ Classes	Midpoint = Median	Mean = x1 + … + xn / 2

Measure of Spread = Inter-quartile Range = IQR = Q3 – Q1
Five # Summary: (1) Max (2) Q3 (3) Median (4) Q1 (5) Min

Pth Percentile		i =     p    (n+1)	
			      100

x = ∑Ni xi / n
Variance 	s2 = ∑Ni (xi - x)2		- where x is the mean of n data
			   n-1
SD		s = √ ⎡∑Ni (xi - x)2⎤	Coefficient of Variation – CV = (s / x) × 100%			            
                            ⎣               n-1     ⎦
used to compare 2+ sets of data measured in different units

Standard Deviation as Ruler	z = x - x / s
Correlation Coefficient: measures strength of linear relationship		r = ∑zxzy / n-1
· between -1 and 1, close to 0 = weak relationship	

SRS – Simple Random Survey : every sample has equal chance of being selected; representative of population
mean – μ	SD – s , σ	correlation – r , ρ	proportion - p , p

p (proportion) is a RV	E[X] = p		Var = ∑Ni xi 
					               n
Summation		Y = ∑Ni xi 	E[Y] = np	Var[Y] = np(1-p)

p = Y / n
Var[p] = p(1-p) / n		SD = √p(1-p)/n

when populatin proportion known …		p ~ Normal (μ = p  ,  σ2 = p(1-p)/n   ,   σ = √p(1-p)/n)
when population proportion unknown …	p ~ Normal  (μ = p  ,   σ2 = p(1-p)/n   ,   σ = √p(1-p)/n)

E[X] and Var[X] for RV X and Y
	RV
	E[X]
	Var
	SD

	Y
	nμx
	nσ2
	√nσ2

	X
	μx
	σ2/n
	√σ2/n



When SD of  X based on estimate of sx …	Standard Error = SE(X) = sx/√n
PDF for X~Normal (  μx = μx   ,    σx = √sx/n)
t-distribution  	t = (x - μx) / (√sx/n)	degree of freedom = df = n-1

Finite Population Correction Factor FPCF – adjust sample (without replacement)
FPCF = f = √  (N-n)/(N-1) = √1-n/N	N – size of population, n – size of sample
Sampling without replacement and n>N/10	X~Normal (  μx = μx   ,    σx = FPCF√σx/n)
			Y~Normal (  μy = nμy   ,  σy = FPCF√nσy )
If population variance unknown …	SE(X) = σx  = FPCF sx/√n

Continuity Corerction (CC) – adding/subtracting 0.5 to numerator of z-score; add if Pr[X≤b] ; subtract if Pr[X≥a]

Correct when σ unknown (t-distribution), without replacement (FPCF), continuous probability (CC for area)

Control Charts: used to monitor variation in measured value from a process
Total Process Variation = Common Cause Variation + Special Cause Variation
Upper Control Limit (UCL) = Process Variation + 3σ, Lower Control Limit (LCL) = Process Variation – 3σ
X Chart – x” = ∑xi / k	- k = # subgroups, x = ith subgroup average	UCL = x” + 3σ, LCL = x” - 3σ
R Chart - R = ∑ Ri / k	- k = # subgroups, Ri = ith subgroup range	UCL = D4(R) , LCL = D3(R)
NOT in control if 1+ point outside CL, 9+ points in a row on one side, 6+ points in same direction, 14+ point alternating 
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