BIOS 7250 Principles of Sampling — The Population and the Sample

L. Population — (Universe, Target Population)
N: # of elementary units (or elements) in the population.
X,.Y,:thei®™ elementary unit of the random variables X, Y,
wherei =1,2, 3, ..., N.

A. Population Parameters — descriptive measures of a population.
1. Population Total of X

X
X=2X (2.1)
11
2. Population Mean_ of X
E :K :%—i}ij :I-l' [:2'2:]
N N

3. Popullation Proportion (If X is dichotomous)
¥ . =1 if the attribute X is present in the i** element, or

¥ . =0 if the attribute X is not present in the i ™" element.

N
X=2X. (Sumofalll’s),

i<
b
2 (2.3)
4. Population Variance of X
N 2
N =12 VX
Sx-XP x Hi‘# (25)
gl =it 2 X -— '
X N —i=1 N
N
o =P, (1- P,), for a dichotomous variable X. (2.6)
5. Population Standard Deviation of X
Oy :un'g:’é (2.4)
6. Coefficient of Variation
o
V, == 25
r == 27)
1=- P
Vi :l.ll P ¥ , for a dichotomous variable Y, (2.8)
¥

7. Relative Variance

Oy
7

rd __
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I1. Sample
n: # of elementary units in the sample.

A. Sample Statistics — descriptive measures of a sample, used to estimate unknown
population parameters.
1. Sample Total of X

x= 2 X (2.9)

i=1
2. Sample Mean of X
2 X,

¥ — —1=
n n

3. Sample Proportion if X is dichotomous
%, =1 ifthe attribute X is present in the i*" element, or

X, =0 if the attribute X is not present in the i ™" element.

(2.10)

E—0 o (Sum of all 1's)

1=l
Dx = . (2.11)
I
4. Sample Variance of X
She-xf o, H{xﬁ 2.12
i Pce !EX{‘ - == (2.12)
N n-1 =4 L
n-1
5. Sample Varance for a dichotomous X
s? :”Px{l'lpx) =p,(1- p,) forn > 20. (2.13)
n-
6. Sample Standard Deviation of X.
s, =52 (2.14)

I11. Estimates of Population Characteristics

A, Estimates
1. Estimate of Population Mean:




BIOS 7250 Principles of Sampling — The Population and the Sample

iy =
2. [Estimate of Population Proportion:
Ell' — Py

3. [Estimate of Population Total:

~ — N :
% =Na, =Nx :ﬁ - E:{ =x' (xissampletotal)  (2.15)

4. [Estimate of Population Variance:

a3 N-1]
&2 ZET-Ef (2.16)

o 3
For N large, oy =5,

IV. Sampling Distribution - The relative frequency distribution of a sample statistic over all possible
samples

A. In general, consider:
d: a population parameter
d : a sample estimate of d.
T: possible samples of size n drawn from a population of size N.

1. Mean of the Sampling Distribution
C -
E(d)= 2 dyt;, (2.17)
i=l
1A

for C possible values of g, and x, =

where f;is the number of times that a particular ::?:- OCCULs.

2. Nariance of the Sampling Distribution

C =~ ~n
Var(d )= X1[d; - E(d)I'x; (2.18)
.=|: n o
= Yd’x, - E*(d) (2.19)

3. Standard Error of 4
SE(g)= W Var(d) (2.20)

V. Characteristics of Estimates of Population Parameters

A. Measures of Accuracy of an Estimate
1. Bias
B(d)=E(d)-d (2.27)
d isunbiased for dif E(g) = d, ie. B(g ) =0.



