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ch4 elementary statistics
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€ xample ¢
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Regression Techniques
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Fitting a polynomial by the method of least squares
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Fitting a exponential by the method of least squares

bx bx
y=ae _, Wy - Inae
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Iny = lna + Ine
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C
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e Xomple (5-)s-
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EXAMPLE (5-3):

fy=1-e?®
°
e‘:: | -y .
2 % \
e =J_ = he' = V\‘—_y
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b\f\x-—b\v\Q: \n In \_
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EXAMPLE (5-4):

L
Ify_1+ea+bx
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yxYe =L
axbx
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Theorem: independent Gaussian Radom variables

o ¥ Xond Yo are Jawssion distioukion

dhen v s also Jherkion disrribubion.
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EXAMPLE (5-6):
Let X; and X be two Gaussian random variables such that: 1 =0, of =4, u, =10,
03 =9, p,,=0.25. Define Y = 2X; +3Xz

a. Find the mean and variance of Y
b. Find P(Y< 35).

Q. ’uy = Q}&\“’Bmz G’; =Y Gl:(.‘ x 9 GJ:;, + (2) C,C2 6, S, ./Ox.x,,_
= r@Uo) =30 = W ® + @) + DDE)DG) (oas)
= \S

y=8% + 2% <b<36—30) = & (0466) —5 Yo om

s};l% Jus
His Joma  \oth arte jawsslan
be gawssbn

EXAMPLE (5-7):

Let X; and X> be two independent Gaussian random variables such that: g =0, o} =4,
w, =10, o; =9. Define Y = 2X; +3Xa

c. Find the mean and variance of Y
d. Find P(Y< 35).

o My = QP3N ‘ oly = 4ok + A &%,
= @Q)(©) r o) =W +@@ - 97

b.SinCe it gaussian
P (‘35’- 30) = (05079
Jay

EXAMPLE (5-8):

Soft-drink cans are filled by an automated filling machine. The mean fill volume is 330 ml
and the standard deviation is 1.5 ml. Assume that the fill volumes of the cans are independent
Gaussian random variables. What is the probability that the average yolume of 10 cans
selected at random from this process is less than 328 ml.

M =320ml. , @5 =15ml  Jukionm,
Size =10 -» Random Sample.

M = M= 330

%’: =_e’;s_ =‘_-$Z = 0.9aS
p(/f<n3&%) Iy (3 3-330) = p (-4 = I- 4:(% av) (}3.9:)\@
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v
Y=XixXat Xa+ ... tXn

Ly BOY) = M4 M+ Mg oo M = n M
|—> VWLEY]: ﬂ@":

D p5=Y — aonge o Jo Sample =L &
/l‘:‘ :_\_[X\'\'Xz‘\'-.. + Xn)

n
L Et}';(] = M X
(Y
I_) UMEP&} =
n
L, sTD = &
ﬁ .
Y Gaussian
—
Shondend non - Standarti Zakion
mean =0  VoX =| @ (volue - 4 1
6I‘/
EXAMPLE (5-10):
An electronic company manufactures resistors that have a mean resistance of 100 Q and a
standard deviation of 10 Q. Find the probability that a random sample of n = 25 resistors will
have an average resistance less than 95 Q.
—_ <} Yo Sample

M 160 ,STD=10 , Sk =95
p(=<as) = ¢(qs-m = ¢ (3s-w)
pL

®}"2( =M 100 })

@e’,(:e'x —-lOo
4]

=Y CARN)
| - $Cay)
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EXAMPLE (5-11):

The lifetime of a special type of battery is a random variable with mean’:tO hours and standard
deviation 20 hours. A battery is used until it fails, then it is immediately replaced by a new
one. Assume we have 25 such batteries, the lifetime of which are independent, approximate
the probability that at least 1100 hours of use can be obtained.

15

- - = tofaf life fme A5 * 40 = looe
Y=XitXat ..o+ Ao

L My n M = (@s)(40) = looo .

I_,e’; = ne;; = (29) (M06) = 10,000

L ey

loo.

P( Y?}“OO) = |- P(Y(\\OO) = \- qb \\00 — !QQ°>

\oo

- Q)

f

EXAMPLE (5-12):

Suppose that the random variable X has a uniform distribution: over the interval 0< X< 1.A
random sample of size 30 is drawn from this distribution.

a. Find the probability distribution of the sample mean /i,
b. Find P(f1,) < 0.52

MiS‘ofm dis. — M =-atbh =o.S

2
_,e’:.—_(b—ai_ = /i

12
é—)*‘:: g:L_:: )/IZ = \/360
N 20

B) pCry 2050 = p(# < pBa-05) = ¢ (020)

V360
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EXAMPLE (5-13):

Suppose that X is a discrete distribution which assumes the two values 1 and 0 with equal
probability. A random sample of size 50 is drawn from this distribution.
a. Find the probability distribution of the sample mean /2,

b. Find P(/1,) <0.6

pF - K=\ os ., 1=

O M= 0sW+ps)e) =05

o =X ECH-2) o) 1-05) + (0-05) (o5)
= Oa,g
CD/“‘:(—_M( = 0.5 —> 8’; _G’l = o.QS' =%°°
B P <0.6) = (06-o§> 4:()%1\4)
Y200

S o5 ade O 1 2 e Al g

2L L 2 Ly,
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