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Populatlons, samples, standard errors and confidence mtervals
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100 Random
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size 4§

Sample size

100 Random
samples of
size 16

100 Random
Samples of
size 25

100 Random
samples of
size 100

25

Mean birthweight (kg)
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Sample size

100 Randem 100 Random 100 Random 100 Random
samples of samples of Samples of samples of
size d size 16 size 25 size 100

Mean birthweight (kg)



Skl Uaalf

Dlhaie o) (A in g JalE 8 bl (53 JEl ) o
O LS o jlate Jay duliad) Bl o9 oliie) & il

ST A gaaal) Al o) 530 aae

. Abaald) Llu g & gl



Skl Wadl)

Properties of the distribution of sample means

The mean of all the sample means will be the same as the population
mean.

The standard deviation of all the sample means is known as the standard
error (SE) of the mean or SEM.

Given a large enough sample size, the distribution of sample means, will
be roughly Normal regardless of the distribution of the variable.
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Worked example: Standard error of a mean - birthweight of
preterm infants

Simpson (2004) reported the birthweights of 98 infants who were born
prematurely, for which n =98, ¥ =1.31kg, s=0.42kg and SE(¥) =0.42/+/98

= 0.04 kg.
The standard error provides a measure of the precision of our sample

estimate of the population mean birthweight.
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Properties of standard errors

The standard error is a measure of the precision of a sample estimate. It
provides a measure of how far from the true value in the population the
sample estimate is likely to be. All standard errors have the following
interpretation:

* A Jarge standard error indicates that the estimate is imprecise.

¢ A small standard error indicates that the estimate is precise.

* The standard error is reduced, that is, we obtain a more precise esti-
mate, if the size of the sample is increased.
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Central Limit Theorem

U“JJM\ML:J‘AY‘&JJJ‘U“‘)M‘U‘”A‘G”M‘
uwodﬁw\uw\eﬁd\JijcM\d\ﬁ\

Wadlly (e YL a3l dada ) ¢ 4sstl) palil) (pa o
Leanss 4 508 () say Baa) g dbe G IR (e gl
Central Limit Theorem s S el aall 45 jkas

e Leiat Al cibiail) 3aadaty W eand dpaldl) oda (o) 5
oAadbtall YA e S 2ae



S bl Gyl

JUiall 138 32l e ¢ (g S pall aall 4 jhas oS a3 (ST
. A plall Q8 5V Jsan Leadiin) Wl yidl)

Table T2 Random numbers table
Enach digit D9 is independent of every other digit and & equally likely to ocour.

04071 63090 23901 93268 53316 87773
67970 29162 60224 61042 98324 30425
91577 43019 67511 28527 61750 35267
854334 S4827 51955 47256 21387 28456
03778 05031 90146 59031 96758 SN
58563 84810 22446 30149 0676 &3102
29068 74625 90665 52747 09364 57491
00047 44763 44534 55425 67170 67937
S4R870 35009 B4524 32309 BEE1S 26791
23327 78957 509817 11876 63960 53986
03870 89100 66895 89468 96684 05491
14846 86619 04238 36182 05294 43791
94731 63786 88290 60590 98407 43473
06046 51589 84500 08162 39162 9469

05188 25011 29047 45896 83408 To684
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Parcent of population
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80—
B0 =
404
204

100+
B0 —
B0
40 -
20—
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100 =
804
60 =
40
20+

Frequency

500 random
samplas of
size 5

500 random
samples of
size 10

100 4
80
60—
405
20+

500 random
samples of
size 20

500 random
samples of
size 50

2 3 4 5 6
Mean digit score
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