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sURVEY SAMPLING ANDMNG\D'STRIBUTIONS

: .0, 10.2 and.9.6.
o Find the meqn p and ‘
( Populatxon , the standard deviation G of the given

‘(b) Draw random samples of 2 ¢

- v calculate the mean weight ¥ 0‘;’;?:;Zi‘sm\;;:hout \x'?placement-and
Form a frequency dlstrlb .
| (c) X UtIon o&}ignd a sampling distribution

(d) Find the mean and the stang - .
distribution of X . ard’ deviation of the sampling

) The populatlon mean | and standard deviation C are
_ZX 9.8 + 102+ ..+ 9.6 700

= 10.0 kg; and

f X- )2 _\/(98 10)2+(*02—10)2+ +(9.6-10)2

04 |
——=/0.0686 = 0.262kg. |

-

(b) Let the containe=s be identified as A, B,C D, E, Fand G.- Now
the number of possible random samples of n = 2 conteainers

. . (1
without replacement is (2) = 21. The 21 possible random

samples with the values of théir mean weights are given on
page 32:

(c) The frequency distribution of X and the sampling distribution of
the mean X, which is just the relatv : frequency distribution of X
, are obteined below:

(i) Frequency Distribution of X (ii) Sampling Distribution of X
Sample | Tally f Sample Probability |
Mean % | ’ Mean X &)

9.7 | 2 9.7 3]21
0.8 | 2 9.8 2/21
9.9 [ 4 9.9 4/21
100 (W 5 10.0 5/21
101 oL} 4 101 | - 4/21
10.2 (Il 2 10.2 2/21
108 (I 2 10.3 2/21
LT [ - 21 z 1
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Sample Sample
No. Combination
1 A B
a AC
J | A D
4 AE
5 A F
6 “A, G
7. B, C
8 ‘B, D
9 B E
10 B, F
11 B, G
12 - C,D
13 C E
14 C,F
15 C,G
16 D, E
17 D F
18 D, ¢
19 Z,
20 E G
21 F,G

Weights  in - Eampleg

X X,
9.8, 10,2
9.8, 10.4
0.8, 0.8
9.8, 10.0
9.8, 10.2
9.8, 9.6

10.2, 10.4

10.2, 08"

10.2, 10.0

10.2, 10.2

10.2, 9.6

10.4, 9.8

10.4, 10.0

10.4, 10.2

10.4, 9.6
9.8, 10.0
9.8, 10.2
9.2, 9.6

10.0, 10.2

10.0, 9.6

10.2, 9.6

ig} ‘ AL
Q(R)l §

TN

10.0

10:1 t

102 |
9.9
10.1

v
10.2 T

10.3
100
9.9
10.0
9.7
10.1

9.8

RICT

Scanned with CamScanner



)
|

URVEY SAMPLING AND SAMPLING DISTRIBUTION

The mean and standard deviat: A .
. ) gre computed below: ev1§txon of sampling distribution of X,
T babilit . A . aldomee .
rSAmﬁ N f&)l o *f&) =z GE-p2)? | G—ps)2 &)
Mean % ' * M) rix
2/21 | 19, - '
9.7 - /21 1194/21 | g9 | g9 0.15/21
. 21 .
0.8 o 19621 1 —02 | 004 | 00821
0.9 421 1396/21 | o1 | 001 | o004/21
10.0 5/21 | 50.0/21 0 0 8
10.1 4/21 | 40.4/21 | +0.1 0.01 0.04/21
10.2 2/21° | 204/21 | 0.2 0.04. 0.08/21
103 | 221 |206/21 | 03 | 009 | 0.18/21 Y
s | ot | 100 | - - 0.6/21.

_ = ij(.fc'){@ kg,and )
\/,05 = VI & - B 1@ = /H = \J0.0286 = 0.17 kg, /

which is a smaller value indicating that the sampling distribution of the
mean is more concentrated about the population mean. '

‘\/Example 14.8. A sample of size n=3 is to be randomly selected
v without replacement from a population that has N=>5 items whose values

| " are0, 3, 6,9 and 12.

| .

(a) Find the sampling distribution of the sample mean, X .

(b) Calculate the hiean and the standard deviation of X, and verify
that

9 62 N-n'”

O N

= N

Let the items be designated by the letters A, B, C, D apd k.

K i G “wi
(a) . The number of samples of size n={3 tnat co‘uld,be grawn
replacement fror a population of size N=5is

5) _ 5 _ 10
g)=ara

thout

¢ /
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%::m , INTRODUC'I:ION TO STATIsrig
— amples and their means are given below:
Saﬁ“l’le | Sample Sampie m
0. Combinations | Values | Meqy ®)
1 A B C 0,3,6 g
2 A B D 0,3,9 4
3 A BE 0, 3, 12 5
4 ACD 0,6,9 5
5 ACE 0, 6,12 6
6 A DE 0,9, 12 7
7 B,C,D 3,6,9 6
‘ 8 B CE 3,6,12 7
9 B,D,E 3,9,12 8
10 C,D E 6, 9, 12 9 u

The sampling distribution is obtained by listing all pos.;.ib
and their probabilities (relative frequencies) as belpw: ‘

Sampling Distribution of X

Sample Number of Prdbability
Mean X sample means (/) f®)
3 1 1/10
4 1 " 1/10
5 2 2/10
o 6 2 2/10
7 2 2/10
i8 - =1 1/10
9 1 1/10
5 0 1

L}

L TH;

le mQJ

(b)  N-xt, we calculate the mean and the standard deviation (@
standard error) of the.s~mpling distributio.i of the mean as, follows:,

.

{

el
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um" .,.'EMM Ll = 3AMPLING LLING D1gY Hll\UTION
- Caleulation of M_(—mn nd 8.0, of Hu#h 2
Smnpll: P".“hu—l:nhny — PUIng Distribution of X .
L-—M enn f(®) X f(7) # %)
t) I

Co e | e

: 6| 20 Y101 16710

6| ep0 |0 | Sono

, 7. 2/10 12/10 72/10

8 1/10 14/10 08/10

o 1/10 8/10 64/10

- 9/10 81/10

I - 60/10 | 390/10

Now Mz = 2¥f(X) = (]s_g = 6, and

oz = [th?f(f)] - [Xxr@)2 | 4%\ .

_\/390 (0) \/ﬂ \13“-1732~

In order to verify the given result, we first calculate the mean p and
the variance G2 of the given population. Thus

1 _ :
Ll=g_[0+3+6+9+12]=-;—[30]=6,and

o2 = -;-[(0—6)2+(3—6)2-F (6—-6)2+(9-6)2+(12-6)%] = 18

2 N- -
g N-n 18 5 3_18x2___3=cf

Verification: Now 2 'N—1 8 .° 5 1 " 3x4 :

Hence the result.
. 1 e l0aA Y hae thae
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