Selected Formulas

CHAPTER 2

Relative Frequency = (frequency)/n

Sx
= =

n

(3x)?
2 _

L Se-w T,
ST T n—1
s = Vs

X — M X — X
Z = =

o s

1
Chebyshev = At least (1 - = )100%
k
IOR = Qy — O

CHAPTER 3

P(A) = 1 — P(A)
P(A U B) = P(A) + P(B) — P(AN B)

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

P(ANB) = P(A|B)- P(B) = P(BJA)- P(A)

P(ANB)
P(B)

() = i

Bayes’s: P(S|A) =

P(A|B) =

P(S)P(AlS;)

P(S))P(AlS;) + P(S)P(AISy) + -+ + P(S)P(A|Sy)

CHAPTER 6

I+

(2an)o/Vn (large n)

(tw)s/ V1 (small n, o unknown)

|Pq
Lal2\|
n

Estimating u: n = (z,)*(0?)/(SE)?

CI for w: x

=
[+

Cl for p: p

Estimating p: n = (2,,)*(pq)/(SE)?

2 2
Clforo? = L= _ 5 (= Ds

= P(A)- P(B) if A and B independent Xar2 Xi-ar2
CHAPTER 4
Key Formulas
Random Variable Prob. Dist’n Mean Variance
General Discrete: Table, formula, or graph for p(x) > x-p(x) > (x = w)?epx)
all x all x

Binomial: p) = ({)ra"™ np npq

x=20,1,2,...,n

X, A

Poisson: px) = )\; A A

x=0,12,...
Uniform: f(x) =1/(d — ¢) (c +d)2 (d - ¢)H12

(c=x=4d

1 U T(x=w) o 2
Normal: flx) = e~ Alx=w)o] “ o
oV 2w
Standard Normal: fz) = Le’lé @ pw=0 gt =1
V 27T
z=(x— p)o
CHAPTER 5

Sample Mean (large n): Approx. normal, M= M1 o2 =d/n

Copyright (c) 2014 Pearson Education, Inc



CHAPTER 7

X = p
Test for u- z = ——— (large n
H U/Vﬁ( gen)

X —p
t = small n, ¢ unknown
o/ Cmalln. )
P~
Testforp: z = —F/—
V poqo/n

Test for o2 x> = (n — 1)s%/(op)?

CHAPTER 8

CIfor wy — uy:

o o7 0}

(¥ = %) T 24/ — + — ((large n; and ny)
np m

Test for i — wy:

(1 — %) — (k1 — )

7 = (large n; and n,)
2 2
g1 | 02
[— + P
ny n

(ny — st + (ny — 1)s3

n1+n2*2

2 _
Spf

CI for pu; — ot

1 1
¥ —X%) T tap sf,<f + 7) (small ny and/or n,)
ny np

Test for u; — uy:

X - %) — (w —
= (M=) = (1 — o) (small n; and/or n,)

1 1
2

- + .
sp(n] n2>

Sd

al2 \/ﬁ

Clforugxqg £t

Xg ~ M

Sd/\/ﬁ

Test for ug: t =

~ ~ P11 P29>
Clfor p; — py: (p1 = P2) T zan T + —

By — DP2) — (o1 — p2)

A1 1
pqg\ — + —
ny ny

Test for p; — py:iz =

X +x

>
Il

n1+n2

Test for (03/03): F = (s3/s3)
Estimating w; — up: ny = 1y = (Zap)X(07 + 03)/(ME)?

Estimating p; — py:ny = ny = (240)*(P1q1 + p2g2)/(ME)?

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 X B)/MSE

Pairwise comparisons: ¢ = k(k — 1)/2

CHAPTER 10

. — E. 2
Multinomial test: y*> = 3 %
E; = n(py)
i E," 2
Contingency table test: y> = 3 %
i
RZC]
E;
n
CHAPTER 11
2
Ssxx = E(}C - )7,')2 = 2)&'2 _ (ETX)
2
SS,, = 3(y —y)* =3y’ - @Ty)

302
$S, = S(x — X)(y = ) = Say - ()nﬁ
y=h +Bx
. S8y
B S5
Bl = y - BAli

_ SS,y
VES,VES,

(Continued on previous page)
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CHAPTER 11 (cont'd) Quadratic Model (ON x):
E(y) = By + Bix + Bx°

, _ SSE
ST L2 Complete 2nd-Order Model (QN x’s):
E(y) = By + B + Box, + Byxix, + Byxi + B3
s = \Vs?
SS SSE Dummy Variable Model (QL x):
2= E(y) = Bo + Bix1 + By
SS,, where x; = {lif A, 0if not}, », = {1if B, 0 if not}
CI for Bl: BAl s (ta/Z)S/ V SSxx MSE = S2 — SSE
A n—(k+1)
Test for By: t = A0 SS SSE
1. - —
SIV/SS R=—"_—
SS,,
1 (5%
Clfor E(y)whenx = x,: 9 £ typs\|— + —ao > _{ (n—-1) } 2
n SS,. R; =1 7n—(k+l) (1 - R
o 1 Gy =¥ MS(Model)
Clforywhenx = x,: ) * f,ps4/1 + " + Tss Test for overall model: F = EEYCEE
XX
Test for individual g: r = ——
CHAPTER 12 5B,
First-Order Model (QN x’s): CIfor B: B + (tun)ss,
E(y) = Bo + B + By + ... + By
i ’5): SSEr — SSE()/# B’s tested
Interaction Model (QN x’s): Nested model F test: F — (SSEg ol#pB
E(y) = Bo + B + By + Bsuix, MSEc
CHAPTER 13
Key Formulas
Control Chart Centerline Control Limits A-B Boundary  B-C Boundary
k
o = izl ' = o = 2 - = 1 —
X-chart x=— x t AR X T g(AzR) Xt E(AZR)
= (Rldy) = (Rldy)
orx + 2 orx + 2
* Vn * Vn
k
P _ _
- A _ _ R _ R
R-chart R = (RDs, RDy) R £ 2d3\ — R * d3| —
k d, d,

. ~1 -3 1—5 ——
p-chart b= Total number d'efectlves b+ 3 p( p) b2 p( p) b+ P( 12)
Total number units sampled n n n

Capability index: C, = (USL — LSL)/60

Copyright (c) 2014 Pearson Education, Inc





