lecture4: random sampling

6 Mart 2025 Persembe 10:33

Populodion mean (M) pop- varionce (o), pop. size (M), Stondord deviotion ()

Q POPUWBTION CNIrACHECIR+TICI

«

 Population size N=4

SOMpIe  CNOrocterigtics

* Random variable, X,
is age of individuals

» Values of X:

Somple  wean ( X) sampie varionce (S, sompie size (n) Standord deviation (s)

SA _ 3+D+22+424 _ 4
N 2

/\4=

18, 20, 22, 24 (years)
1° 2"! Observation 1st | 2nd Observation -
Obs| 18 20 292 24 obs[18]20[ 22 24 :
18 {18,18 18,20 18,22 18,24 18[18]19 |20 21
20 (19|20 |21 (22
20 120,18 20,20 20,22 20,24 55 20121 (22 (23
22 (22,18 22,20 22,22 22,24 24121122 | 23 | 22 IEEEEE.
24 124,18 24,20 24,22 24,24

(—>80mp\88 of size n=2

Stondard erro _
ol 4ve mean

-

Ox

o
I

Comparing the Population
with its Sampling Distribution

Population Sample Means
N=4 Distribution
U 21 o 2236 n=2
;s 21 o, 1.58
P(X) PX) X X
3 3
.2 .2
A A
0
18 22 24 18 19 20 21 22 23 24 7
A Cc D

Recolk Twhedrem:

G sample means G SoOMpIe ABFCIOUH 0N

An electrical firm manufactures light bulbs that have a length of life that is ap-
proximately normally distributed, with mean equal to 800 hours and a standard
deviation of 40 hours. Find the probability that a random sample of 16 bulbs will
have an average life of less than 775 hours.
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If X;,X5,...,X, are independent random variables having normal distributions
with means p1, pi2, . . . , i, and variances o?,03,...,02, respectively, then the ran-

dom variable
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has a normal distribution with mean
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Example: Aircraft Engine Life

N

The effective life of a component used 0 o5 50 =

in jet-turbine aircraft engine is a
random variable with mean 5000 and
SD 40 hours and is close to a normal
distribution. The engine manufacturer
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Figure 7-6 The sampling distribution

introduces an improvement into the Process
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Manufacturing process for this
component that changes the
parameters to 5050 and 30. Random
samples of size 16 and 25 are
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