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Cycle Time in Days to Pay Employee Health Insurance Claims

Stem-and-Leaf Display: Days

Claim Days Claim Days Claim Days Claim Days Stem-and-leaf of Days

1 48 11 35 21 37 31 16 N = 40

2 41 12 34 22 43 32 22 Leaf Unit = 1.0

3 35 13 36 23 17 33 33 3 1 677

4 36 14 42 24 26 34 30 8 2 22234

5 37 15 43 25 28 35 24 13 2 066778

6 26 16 36 26 27 36 23 1(98) g 222222237
7 36 17 56 27 45 37 2 1o 2 1233

8 46 18 32 28 33 38 30 6 4 seeqs

9 35 19 46 29 2 39 31 1 s

10 47 20 30 30 27 40 17 1 5 ¢
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Stem-and-Leaf Display: Days
Stem-and-leaf of Days
N = 40
Leaf Unit = 1.0
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Layer Thickness (f&) on Semiconductor Wafers
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Surface Finish Defects in Painted Automobile Hoods
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Definition

The hypergeometric probability distribution is

p(x)=

§

The mean and variance of the distribution are

and

( J( _ )
X n—x
x=0,1,2,...

,min (n,D)

(3.8)

(3.9)

(3.10)
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The binomial distribution with parameters n >0 and 0 <p < 1is

p(x)= (:Jp"(l —p)"* x=0,1,...,n

The mean and variance of the binomial distribution are
H=np

and

o® =np(1-p)

(3.11)

(3.12)

(3.13)
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of p with n = 15. of n with p = 0.25.
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The Poisson distribution is

e AF
x!

p(x)= x=0,1,... (3.15)

where the parameter A > 0. The mean and variance of the Poisson distribution
are

n=A (3.16)

and

cl=21 (3.17)
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The negative binomial distribution is

x—1 r x—r
p(x)=[ 1]p (1-p) x=rr+lr+2,... (3.18)
r —
where r 2 1 is an integer. The mean and variance of the negative binomial distri-
bution are
u=L (3.19)
p
and
52— r(1—2 p) (3.20)
p

respectively.
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The normal distribution is

()
f(x)= - 12:’: e 2\ © —co< x < oo (3.21)

The mean of the normal distribution is ¢ (—oo < 4 < o0) and the variance is

o’ > 0.
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The Central Limit Theorem If x;, x,, . . ., X, are independent random variables with
mean yw; and variance o7, and if y=x1+x+ "+ x,, then the distribution of
n
y=2 I
i=1
n
> o7

i=1

approaches the N(0, 1) distribution as n approaches infinity.
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F(a) = P[x < a]= Plexp(w) < a]|= P|w <In(a)]

0] of a0

@ @

Let w have a normal distribution mean 6 and variance w?; then x = exp(w) is a
lognormal random variable, and the lognormal distribution is

(n(x) - 6)*

20>

f(x)= L exp|- O<x<o (3.29)

X~ 2w

The mean and variance of x are

2 2
u= e9+(1)2/2 and 0.2 - 626+w (ew _1) (3.30)
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The exponential distribution is
flx)=4*  x20 (3.31)

where A > 0 is a constant. The mean and variance of the exponential distribu-
tion are

(3.32)

_1
=55

and

S (3.33)

respectively.

F(a)=P{x<a}
= [\ Ae M at
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The gamma distribution is

f(x)=—

I'(r)

(Ax)e™ x>0 (3.36)

with shape parameter r > 0 and scale parameter A > 0. The mean and variance
of the gamma distribution are

r
_r (3.37)
=7
and
o2 = % (3.38)

respectively.’
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Definition ;
The Weibull distribution is
o ﬁ = %r 6 1
B-1 B —p=10=1
£(x)= E(f) exp[-(i) } %20 (3.41) i B-2 -1
6\6 0 ———B=4,0=1
where 8 > 0 is the scale parameter and 3 > 0 is the shape parameter. The mean 35
and variance of the Weibull distribution are =
=
2 -
= 91’*(1 N l) (3.42)
B
and 1
2 1 :
62 =6 r(1+ —J - I‘(l + —J (3.43) 0 , —
B B 0 1 2
X
respectively.
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