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In this project were were given the task of simulating many repetitions of & mrabe L5 €
sampling a distribution of 1Q scores with different sample sizes. We assume that = «c/ 4 ¢4/
the distribution is Gaussian and centered on a mean of 100 with a standard e st i
deviation of 15. Five sample sizes were used overall: 5,10,20,40, and 80. In -
each simulation a Gaussian distribution was sampled 1000 times with each of the ) sccas, suea ¢

sample sizes listed above. Figure 1 illustrates a histogram for one repetition of it gea it
1000 for each sample size. H,’_g}p-yam of & L«W,m,,f sample s of Fwns
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Figure 1. Examples of data collected from a single triai/repetition from a
Gaussian distribution (u= 100, o= 15) with sample sizes of 5,10,20,40 and 80
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These results illustrate that with m@%@amples:pe&wal the underlying normal
distribution of the population becomes more apparenfy/ For each sample that we

draw we can caiculate the mean and standard deviation and examine the
properties of the sampling distribution for both statistics. Given the results above
one has an intuitive feel that meke samples convey more information about the
population and will decrease our uncertainty. Figures 2 and 3 below show
histograms of the sampling distributions of the mean and standard deviation
respectively, generated for each sample size over 1000 repetitions. With
increasing sample size the variance of both sampling distributions decreases
yielding sharper peaks in these sampling distribution as sample size increases.
This means that with increased sample size our estimate of the mean and
standard deviation are reduced. Formally this result is captured as the standard
error of the mean (SEM) and allows one to place confidence intervals on the
probability that we would gbtain a mean from a given sample size. The formula
for the SEM is: L -
@b foums a (04 Faly (UGS
SEM = SDsampie/V 1 _ afprokimchtv of Hha Antas

Figure 4 plots the the SD of our sampling distributions for each sample size
versus the ideal SEM estimate (I assume one obtained the true population SD
and divided it by the square root of the sample size). The graphs are quite
similar but not exactly identical. The random error in each of our trials is the
cause of this discrepancy. Formally, the SEM is assumed to be in the limit as the
number of repetitions approaches infinity. However, we can see that even with
relatively few repetitions of the experiment we are quite close and should
converge on the SEM formula within enough repetitions, -
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Figure 2: Sampling distribution of the mean, collected from sample sizes of
5,10,20,40 and 80 over 1000 repetitions



Sampling Distribution of 8.D., Using a Sample Size of 5

Sampling Distribution of 8.0., Using a Sample Size of 10
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Figure 3: Sampling distribution of the-mean, collected from sample sizes of

5,10,20,40 and 80 over 1000 repetitions -



SEM vs. Sample Size (Given SD of 15)
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Figure 4: Comparison of the Standard error of the mean versus Standard
Deviation of the sampling distributions generated with varying sample size over

1000 repetitions

50 of Samgiing Distribution of Means

§D of Sampling Distribution of Means Vs. Sample Size

~d
| =
w© -
.
\\.
s
g - \\
™~
¥
e
- "*x_\
\-\
o= ‘-\H\x"
=
o
I T " T
5 10 2 50
Sample See

e s Aoronplh
etog £
ads “I; /{g.‘,—‘f—l—/.f

P s Lr ; vz F
//;"ﬂ. C(fﬁ-f-ff"(
i F s -~
s dart [T

=" Ay o et
Eaoréd 77 ¢

g fplAd ers

L



