Central Tendency

rx Sum of all observations

mean = — = -
n Totat number of observations
rXx Sum of all samples

sample mean =x = =
P n Totat number of samples

lati XX  Sumof all values within the populations
poputationmean = p = N Totat number of values within the population

Median = Middle Value = 185K, ,230K, ,14M
Median of Even Numbers = 85K,197K,230K,252K

Xx 197K+ 230K 427K

Median = M = Mean of 197K & 230K = e > > = 213.5K

the Mode is defined as the most frequently occurring value in a data set.

Variance

Range = R = Max(x) — Min(x)

-\2

X —X
Sample Variance = s? = u

n—1

52 C2’

Sample Variance = s2 = ——— 1
n—1

X(x —1)?

Population Variance = 62 = N

iy X —X)?
Sample Standard Deviation: s = Q-1
, x — D)2
Population Standard Deviation: s = ¥



Probability
The Probability of Aor B=P(AUB) =P(A)+ P(B)— P(ANB)
The Probability of A and B = P(A N B) = The Intersection of A & B
The Probability of A° = P(A°) =1—P(4)
For Mutually Exclusive Events: P(ANB) =0

P(ANB) The Intersectionof A&B
P(B) ~  The Probability of B

Probabiliy of A given B = P(A |B) =

For Independent Events: P(Aand B) = P((ANB) = P(A) x P(B)
The Unionof A&B = Aor B=(AUB)
The Intersectionof Aand B= A&B = (AN B)
The Multiplication Rule for Dependent Events: P(Aand B) = P(ANB) = P(A|B) * P(B)
The Addition Rule for Two Events = P(AU B) = P(A) + P(B) — P(ANB)
For Mutually Exclusive Events: P(ANB) =0

The Addition Rule for Mutually Excluive Events = P(AU B) = P(A) + P(B)



Probability Distributions

X —
Normal Distribution Z Transformation: Z = s
o
a+b
Uniform Distribution Mean Value: u = >

Exponential Distribution Probability: P(X = x): f(x) = xe™**
Exponential Distribution Cumulative Probability: P(X > x): f(x) = e **

Exponential Distribution Cumulative Probability: P(X < x): F(x) =1—e

1
Exponential Distribution Mean Value = 6 = 7 where A = Occurrence Rate

t\B
Weibull Distribution Reliability: R(t) = e_(g)

x —_—
Student T Distribution: t = S K
Vn
(5,)?
F Distribution: F = ——
(52)?

Binomial Distribution: Mean(Expected Value): u = n*p

Binomial Distribution: Standard Deviation:c = Jn * p(1 —p)
n
Binomial Distribution Probability: P(X = x) = (x) p*(A—p)**

where (;l) ~ ! (nn!— x)!

Poisson Distribution: Mean (Expected Value): u =1

Poisson Distribution: Standard Deviation: 6 = 2
e—A * )X
x!

D+ Gz

)

Poisson Distribution Probability: f(x) = P(X = x) =

Hypergeometric Distribution Probabibility: f(x) =



Point Estimates & Confidence Intervals
2

Variance of sample mean:V (x) = -

(n — 1)s? Cg2< (n —1)s?

Confidence Interval for Variance: 5
Xl_“/z

. .y (n —1)s? (n—1)s
Confidence Interval for Standard Deviation: —— <0< |[——
Xl—a/ Xa/
2 2
. . p*x(1-p)
Confidence Interval (Proportion):p *+ Za —
2

Hypothesis Testing

. X— U
Population Mean: z = —
Vn
. . X— U
Population Mean: t — statistic = —
Vn

. . : o, (N—1)s?
Population Variance — Chi Squared Test Statistic: X* = Q7
. : . o, (N=1)s?
Population Variance — Chi Squared Test Statistic: X* = S —

st

Two Population Variances — F — Test Statistic:F = —

S2

D — Do

Population Proportion: Zy = —————
/M
n



Process and Performance Capability

Process Specification
Process Performance

Process Capability Analysis =

B USL — LSL
P 60

. . (USL—-X% X —LSL
Cpr = Mln(Cp,Lower: Cp,Upper) = Mln( 3s )

" 3s
Cp USL — LSL
(u—T)2 6ys?+(X—T)?
«/1'*'—2
s
C = 1
T Cp
p - USL — LSL USL — LSL
PT T e PT T e
6spp 6scp
b = Mi USL—X% X —LSL Coo = Mi USL—Xx X —LSL
pk = H 3s,, | 3s, pk = M g T T3,
P P P P



