
Normal distribution 
Make the histogram. Interpret the histogram.
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Calculate the descriptive statistics for the quantitative variable.
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Estimate the population arithmetic mean with 95% confidence intervals
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Interpretations of 95% confidence interval of an arithmetic mean
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Estimate the population frequency with 95% confidence intervals
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Interpretations of 95% confidence interval of a frequency
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When a=0.05, estimate the 95% confidence
intervals for a frequency

* The formula:

/f(l - /f(l - f)
[f—l.% — f +1.96 n\

Where f — frequency, f<1, n — total number of subjects
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interpretation of the 95% confidence interval

= we are 95% confident that the population (true) frequency is
between the lower and upper margins of the interval

= interval where the population (true) frequency is included with
a 5% level of error

we do not know exactly the
value of the population mean,
but is in this interval with 95%

probability
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Maks Marks Frequency 8

d 4 1
5 » 5 2 6
5 6 3 »
6 7 7 4
6 8 3
6 9 2 2
7 10 1 0
7
7 Mean 7
Median 7
v Mode 7
7 Standard Deviation 1.49
7 Kurtosis 0.07 bell shape
7 Skewness 0.00 symmetrical
8 Range 6
8 » Minimum 4 ‘
8 Quartile 1 6
9 Quartile 3 8 normal distribution
9 Maximum 10
10 Count 19
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We can check if a series is normally distributed '
Rule: A serie of numbers is normal distributed if S
v’ Arithmetic mean = Median = Mode (or near equal)

v’ Quartile 1, Quartile 3 are simetrical with the mean (or near
simetrical)

v’ Skewness = 0 (between -1 to 1)
v’ Kurtosis = 0 (between -1 to 1)
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Other properties of normal distribution

v" In the interval: mean + st.dev. there are minimum 68.2% of data

v' In the interval: mean +2* st.dev. there are minimum 95.4% of data
v' In the interval: mean +3* st.dev. there are minimum 99.7% of data

34.1% | 38.1%

Where .

st.dev. — standard deviation ‘“i"" g . | , _ _L015%
mean — arithmetic mean 3D %20 XD X TeSD Fe2SD 35D
mean # st.dev. — the interval between mean-st.dev and mean+st.dev. L em

- the population arithmetic mean 95.4%

o — the standard deviation 99.7%
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When a=0.05, estimate the 95% confidence interval for the
arithmetic mean p when o is unknown and sample size n>30

If o unknown we estimate it with s I
[X-1.96 ——,X +1.96 —] ’
Vn—-1 Vn—-1
where .. .
. the correction

X - the sample arithmetic mean for the

s — the sample standard deviation variation to be
n —sample size a better

estimator
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Second method of making estimation
The 95% confidence interval of the arithmetic mean in the case
of n230 and o unknown

[)?—1.96-§E;)?+1.96-SE] I

where
X - arithmetic r/r],e/anref'fﬁgxsample,

5 4

= standard error of the sample,

s- standé\r&de\\/jation,

SE=

n —sample size (r;ﬁh’lber\gf people)
o — standard deviation of tHe\pepg\Iation

-

S =2 S
= X +196 =]

[X-1.96
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interpretation of the 95% confidence interval

= 95% of the calculated means of all possible sample of n

subjects taken from the population are included (if we repeat the
study)

* or

= we are 95% confident that the population (true) mean is
between the lower and upper margins of the interval

= interval where the population (true) mean is included with a
5% level of error

we do not know exactly the
value of the population mean,

but is in this interval with 95%
58

probability




