Chapter 6-The Normal Distribution

6.1 Distribution of original values:
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For the first distribution the abscissa would take orvitees of:
1 2 3 4 5 6 7

For the second distribution the values would be:
-3 -2 -1 0 1 2 3

For the third distribution the values would be:
-1.90 -1.27 -063 O 0.63 1.27 1.90

In these calculations | used the parameters as gragimer than the statistig
calculated on the sample.

6.3 Psychology 1 exam grades:
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a) The percentage between 165 and 225 is the perechétgeerz = -1.0 andz
= 1.0. This is twice the area between 0 andz = 1 = 2x0.3413 = .6826.

b) The percentage below 195 is just the percentagsvizet 0 = .500.

c) The percentage belon~= 1 is the percentage in the larger portion = 3341
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6.5 Guessing on the Psychology 1 exam:
a) We know the mean and standard deviation if the stsidpr@ss; they are 75
and 7.5, respectively. We also know thatszore of 1.28 cuts off the upper 10%.
We simply need to convert= 1.28 to a raw score.

1.08=2"1° | 28+ 75175= X

X=96+75= 84.c

b) For the top 25% of the students the logic is tineesaxcept that = 0.675.
675-2—L2  675%7.5 75= X

5.062t+ 75= X =80.062¢

c) For the bottom 5% the cutoff will lze= -1.645.
—1.645:X7;575 - 1.645*7.% 75X
X =75-12.3375 62.6625
d) | would conclude that students were not justsging, and could make use of
test-taking skills that they had acquired overybars.

6.7 Reading scores for fourth and ninth gradedoi:
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b) To do better than the average 9th grade studengtthgrader would have to
have a score of 30 or higher.

,= X-p 30-25
) 5
The probability that a fourth grader would exceestare of 30 is the probability
of az greater than 1.00 = .1587.
c) The probability of a 9th grader doing worsenthiae average 4th grader is the
probability of a 9th grader getting a score beldyy &hich is the probability of
being more than half a standard deviation belownban, which is .3085.
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6.9 Diagnostically meaningful cutoffs:
198= X—u _ X =50
o 10
12.8+50 =X =62.8

A T score of 62.8 is the score that cuts off the top 108heodlistribution, and is
therefore a diagnostically meaningful cutoff.

6.11 Seat belt study:
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b) We need the probability of getting a 62 if the meatisvith a standard

deviation of 7.
S = 62-44

=2.57

The probability oz > 2.57 = .0051. This is such a small probabilityt thra will
probably conclude that the student just made ugé#e, rather than collecting
them honestly.

6.13 Distribution of correct responses
a) Distribution

b) The easiest way to find the cutoff for the lIstv&0% is to simply take the
sample data and count them, empirically findinggbeit with 10% of the scores
below it.

6.15 The 75th percentile would be the value with0.675.
— C
0.675= X —48¢
126
0.675*12€+48C = X =574
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6.17 Percentiles are critically dependent on the regergroup. As a group, the seniors
and nonenrolled college graduates did better on the tBREdid all people taking the

exam. A person receiving a given score, therefore, eideb (scored at a higher

percentile) when compared to all people taking the eXam twhen only compared to

seniors and nonenrolled college graduates.

6.19 Identifying the highest 2% of Behavior Problem scores:
The upper 2% is cut off k= 2.05
2 05= 220
10
2.05*10+50= X =705
The critical cutoff is a score of 70.5.

6.21 The statisticians were upset because, by definingweigdnt” as weighing more
than 95% of peers (i.e. above thé"@®rcentile), the article seemed to be suggesting that
there were 22% of children in the top 5%. Moreover, thielarsays that in 1986 only
8% of children were in the top 15%. That is just silly-sitanalogous to “all of the
children are above average.” | assume that they nteaaty that 22% (etc.) were above
what the 98 percentile was some years ago, but that is a diffehémg. Even if that is

the case, the results still look too extreme to bdylike

6.23 Histogram of combined data on emotional stability
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Std. Dev = 13.44
Mean = 100.0
N = 10000.00

Combined Data

Notice that we have combined two normal distributioitk the same mean, but the
resulting distribution is not normal, as can be seecobgparing it to the superimposed
normal curve. If the means were very different tigrdiution would become bimodal.
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