
CHAPTER 2
Relative Frequency = (frequency)/n

x‾ =  
Σx
n

s2 =  
Σ(x - x‾)2

n - 1
 =  

Σx2 -  
(Σx)2

n
n - 1

s = 2s2

z =  
x - m

s
 =  

x - x‾
s

Chebyshev = At least a1 -  
1

k2 b100,

IQR = QU - QL

CHAPTER 3
P(Ac) = 1 - P(A)

 P(A ∪ B) = P(A) + P(B) - P(A ¨ B)

 = P(A) + P(B) if A and B mutually exclusive

 P(A ¨ B) = P(A|B) # P(B) = P(B|A) # P(A)

 = P(A) # P(B) if A and B independent

P(A|B) =
P(A ¨ B)

P(B)

aN
n
b =

N!
n!(N - n)!

Bayes’s: P(Si|A) =

P(Si)P(A|Si)

P(S1)P(A|S1) + P(S2)P(A|S2) + c + P(Sk)P(A|Sk)

CHAPTER 6
CI for m: x‾ { (za/2)s/1n (large n)

x‾ { (ta/2)s/1n (small n, s unknown)

CI for p: pn { za/2Cpnqn

n

Estimating m: n = (za/2)
2(s2)/(SE)2

Estimating p: n = (za/2)
2(pq)/(SE)2

Cl for s2: =
(n - 1)s2

x2
a/2

6 s2 6
(n - 1)s2

x2
1 -a/2

Selected Formulas

CHAPTER 4

Key Formulas

Random Variable Prob. Dist’n Mean Variance

General Discrete: Table, formula, or graph for p(x) a
all  x

 x # p(x) a
all  x

 (x - m)2 # p(x)

Binomial: p(x) = 1x
n2px qn - x np npq

  x = 0, 1, 2, c, n    

Poisson: p(x) =  
lxe-l

x!
l l

  x = 0, 1, 2,c    

Uniform: f(x) = 1/ (d - c) (c + d)/2 (d - c)2/12
  (c … x … d)    

Normal: f(x) =
1

s22p
 e-1�2 [(x -m)/s]2

m s2

Standard Normal: f(z) =
122p

 e-1�2 (z)2
m = 0 s2 = 1

  z = (x - m)/s    

CHAPTER 5
Sample Mean (large n): Approx. normal, mx = m s2

x = s2>n
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CHAPTER 7

Test for m: z =  
x‾ - m

s/1n
 (large n)

t =  
x‾ - m

s/1n
 (small n, s unknown)

Test for p: z =
pn - p02p0 q0>n

Test for s2: x2 = (n - 1)s2/(s0)
2

CHAPTER 8
CI for m1 - m2:

(x1 - x2) { za>2Bs1
2

n1
+

s2
2

n2
 s(large n1 and n2)

Test for m1 - m2:

z =
(x1 - x2) - (m1 - m2)Bs1

2

n1
+

s2
2

n2

 s(large n1 and n2)

sp
2 =  

(n1 - 1)s1
2 + (n2 - 1)s2

2

n1 + n2 - 2

CI for m1 - m2:

(x1 - x2) { ta>2Bsp
2a 1

n1
+

1
n2

b s(small n1 and/or n2)

Test for m1 - m2:

t =
(x1 - x2) - (m1 - m2)Bsp

2a 1
n1

+
1
n2

b
s(small n1 and/or n2)

CI for md: x‾d { ta/2 
sd1n

Test for md: t =
xd - md

sd/1n

CI for p1 - p2: (pn1 - pn2) { za/2Cpn1qn1

n1
 +  

pn2qn2

n2

Test for p1 - p2: z =  
(pn1 - pn2) - (p1 - p2)Cpnqna 

1
n1

 +  
1
n2

 b

pn =  
x1 + x2

n1 + n2

Test for (s1
2/s2

2): F = (s1
2/s2

2)

Estimating m1 - m2: n1 = n2 = (za/2)
2(s1

2 + s2
2)/(ME)2

Estimating p1 - p2: n1 = n2 = (za/2)
2(p1q1 + p2q2)/(ME)2

CHAPTER 9
ANOVA Test for completely randomized design: 
F = MST/MSE

ANOVA Test for randomized block design:  
F = MST/MSE

ANOVA Test for factorial design interaction: 
F = MS(A * B)/MSE

Pairwise comparisons: c = k(k - 1)/2

CHAPTER 10

Multinomial test: x2 = g  
(ni - Ei)

2

Ei

Ei = n(pi0)

Contingency table test: x2 = g  
(nij - Eij)

2

Eij

Eij =  
RiCj

n

CHAPTER 11

SSxx = Σ(x - x)2 = Σx2 -  
(Σx)2

n

SSyy = Σ(y - y)2 = Σy2 -  
(Σy)2

n

SSxy = Σ(x - x)(y - y) = Σxy -  
(Σx)(Σy)

n

yn =  nb0 + nb1x

nb1 =
SSxy

SSxx

bn1 = y - b1 n x

r =  
SSxy1SSxx1SSyy

(Continued on previous page)
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CHAPTER 13

CHAPTER 11 (cont’d)

s2 =  
SSE

n - 2

s = 2s2

r 2 =  
SSyy - SSE

SSyy

CI for b1: bn1 { (ta/2)s/1SSxx

Test for b1: t =  
bn1 - 0

s/2SSxx

CI for E( y) when x = xp: yn { ta/2sC1
n

 +  
(xp - x)‾

2

SSxx

CI for y when x = xp: yn { ta/2sC1 +
1
n

+
(xp - x)‾

2

SSxx

CHAPTER 12
First-Order Model (QN x’s):

E(y) = b0 + b1x1 + b2x2 + c + bkxk

Interaction Model (QN x’s):

E(y) = b0 + b1x1 + b2x2 + b3x1x2

Quadratic Model (QN x):

E(y) = b0 + b1x + b2x
2

Complete 2nd-Order Model (QN x’s):

E(y) = b0 + b1x1 + b2x2 + b3x1x2 + b4x1
2 + b5x2

2

Dummy Variable Model (QL x):
E(y) = b0 + b1x1 + b2x2

where x1 = {1 if A, 0 if not}, x2 = {1 if B, 0 if not}

MSE = s2 =
SSE

n - (k + 1)

R2 =
SSyy - SSE

SSyy

Ra
2 = 1 - c (n - 1)

n - (k + 1)
d (1 - R2)

Test for overall model: F =
MS(Model)

MSE

Test for individual b: t =  
bni - 0

sbni

CI for bi: bni { (ta/2)sbni

Nested model F test: F =
(SSER - SSEC)/# b>s tested

MSEC

Key Formulas

Control Chart Centerline Control Limits A–B Boundary B–C Boundary

x‾@chart x =
a

k

i=1
x‾i

k
x { A2R

or x { 2 
(R/d2)1n

x { 2
3

 (A2R)

or x { 2 
(R/d2)1n

x { 1
3

 (A2R)

R-chart R =
a
k

i=1
Ri

k
(RD3, RD4) R { 2d3¢ R

d2
≤ R { d3¢ R

d2
≤

p-chart p‾ =
Total number defectives

Total number units sampled
p‾ { 3Cp‾(1 - p‾)

n
p‾ { 2Cp‾(1 - p‾)

n
p‾ { Cp‾(1 - p‾)

n

Capability index: Cp = (USL - LSL)/6s
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