
Physics 390 : Homework 3

Following Statistics Are Related To The Given Random Numbers
From Course Web Site

1 Calculation of Mean, Standard Error of Mean,
Mode, Standard Deviation, Variance, Kurto-
sis, Standard Error of Kurtosis, Skewness, Stan-
dard Error of Skewness, Range, Minimum,
Maximum, Sum, and Median.

Number of data samples is N=1000.

Theoretical equations for the above can be shown respectively as:

Mean:

< x >=
∑N

i=0 xi

Standard Deviation:

σN =
√

1
N−1

∑N
i=0(xi − x)2

Standard Error of Mean:

σM = standard deviation of the distribution√
sample size

= σ√
N

The mode of a set of data is the value in the set that occurs most
often.
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Variance:

V ar(x) =<
∑ xi

N
2 > − <

∑ xi

N >2

Kurtosis:

K =
∑N

i=1
xi(xi−x)4

(N−1)σ4
N

Standard Error of Kurtosis1:
SEK ≈

√
24
N

Skewness:

S =
∑N

i=1
xi(xi−x)3

(N−1)s3

Standard Error of Skewness2:
SES ≈

√
6N(N−1)

(N−2)(N+1)(N+3)

Range is the difference between the highest and the lowest values in the set

Median is described as the numerical value separating the higher half of a
sample from the lower half.

2 Results of Statistical Analysis for x

< x >= 5.09
σNx = 9.97
σMx = 0.32

Mode = 17.06
V ar(x) = 99.34
Kurtosis = 0.09

SEK = 0.15
Skewness = 0.07

SES = 0.08
Range = 66.12

Minimum = −25.23
Maximum = +40.89

Sum = 5088.92
1roughly formulated for small sample by Tabachnick and Fidell, 1996
2roughly formulated for small sample
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Median = 4.7547150

This graph shows the histogram of the data of x within the range 40 to -25.
One may easily produce a gaussian curve fit as following3:

3I have produced this graph via PSPP due to the fact that I lack SPSS on my home
computer. At the PSPP, the sampling of the histogram is different than what was on the
SPSS histogram. Thus the curve seems to be altered. However, that data set is same as the
other histogram.
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A measure of the ”peakedness” or ”flatness” of a distribution is referred to as
kurtosis. A kurtosis value near zero indicates a shape close to normal. A

negative value indicates a distribution which is more peaked than normal, and
a positive kurtosis indicates a shape flatter than normal. An extreme positive
kurtosis indicates a distribution where more of the values are located in the

tails of the distribution rather than around the mean. Our value for kurtosis is
0.09, which is sufficiently close enough to zero value, which indicates a

gaussian distribution.
Two analysis on significant error of kurtosis may be discussed; where for one,
kurtosis is said to be significant when the kurtosis value supplied, is greater
than two standard error of kurtosis. Our standard error on kurtosis is 0.15,
almost twice our kurtosis value, where then we may say the kurtosis of our

data is not significant in the sense that our distribution is not flat(or
”peaked”) compared to a normalized Gaussian distribution. Also secondly, we

might add that error bar includes the zero value in a satisfactory sense.
As it can be seen, a relatively satisfying fit of the curve is apparent. Also the
accumulation of data around the value 5 as it is the mean and a the width at
half maximum seems to be around ∼ 15 where distance from 5 is ∼ 10 fitting

the standard deviation.
Following graph shows the differences between the observed and expected

values of a normal distribution. If the distribution is normal, the points should
cluster in a horizontal band around zero with no pattern.

The extent to which a distribution of values deviates from symmetry around
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the mean is skewness. A value of zero means the distribution is symmetric,
while a positive skewness indicates a greater number of smaller values, and a
negative value indicates a greater number of larger values. Skewness of our
data is 0.07. Which is very close to zero value where gaussian distributions

produce a skewness statistic of about zero.
Additionally, values of two standard errors of skewness or more are probably

skewed to a significant degree. Our value for standard error of skewness is 0.08
where skewness is 0.07, thus we may conclude that our data is not skewed
significantly, i.e not deviated from normal distribution. Also, error includes

zero value for skewness which is satisfying.
my conclusion would be that this distribution fits, thus, is normal or at least

very close to normal.
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So if our distribution is normal, the plot would have data distributed closely
around the straight line. The following graph seems to prove such distribution.

3 Results of Statistical Analysis for y

< x >= 15.62
σNy = 11.94
σMy = 0.38

Mode = (norepetition)
V ar(y) = 142.66
Kurtosis = 0.21

SEK = 0.08
Skewness = −0.02

SES = 0.15
Range = 85.77

Minimum = −32.73
Maximum = +52.01

Sum = 15617.69
Median = 15.4062500

Here one can speculate on the these values. Mean is much greater and
similarly, standard deviation is greater than what it was for the previous data

set. Somewhat relatable, Median is similarly higher.
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Our distribution on the histogram this time covers a greater range:

Once again we see a normal distribution around the mean value and a proper
half width that is standard deviation. Relatively more clearly than the

previous fit, this data set fits the gaussian curve on our histogram4.

Where kurtosis is now 0.21. Where the kurtosis value is still significantly low,
a positive value as such means that the distribution is ”pointier” than a

normal distribution(less flat). Standard error on kurtosis, however, is 0.08.
Here kurtosis is higher that twice the standard error, which means kurtosis is
relatively more significant and error bar of kurtosis doesn’t include zero value.
This states that our distribution is a bit pointier than gaussian distribution.

4I have produced this graph via PSPP due to the fact that I lack SPSS on my home
computer. At the PSPP, the sampling of the histogram is different than what was on the
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Additionally I produced the deviation from normal curve which fits the
horizontal zero line clearly.

The expected normal graph follows similarly as while skewness in this case is
-0.02, where a negative value indicates a greater number of larger values:

Skewness is, repeatedly, significant once skewness value is twice the standard
error of skewness. Here standard error for skewness value is 0.15 where
|skewness| = 0.02, almost one tenth. Clearly the data is not skewed; not

deviated from the symmetry, and also fitting the normal distribution. Zero
value is of course included within error of skewness.

So I once again claim a satisfying fit to normal for the y data set.

SPSS histogram. Thus the curve seems to be altered. However, that data set is same as the
previous histogram.
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I would also speculate on the fact that the random numbers generated are
according to gaussian normal distribution and for x data set, a standard

deviation ∼ 10 and a mean ∼ 5 is set. Similarly for the second y data set, I
would say the random numbers generated in the same fashion now as a mean

of ∼ 15 and a standard deviation of ∼ 12 is set.
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