Noteg on Normal Digtribution

Measures of Central Tendency A
% Mean: the bﬁ la ” c c point for a set of data. It is found by taking the sum of the data ”
divided by the number of items in the data set (the OW@V&Q @ : of the data).
- N\MZ represents a POP 4 [Cb’hOV] mean and X represents a \FWO l{/ r;lean.
* Median: the mi 0{,6{ lf/ number of the ordered data, or the MEAN  of the middle 2
numbers.
*» Mode: the number(s) that occur m05 t often.

Example A: Given the dataset: {5,7,7,7,3,11,7,7,7,9,7,7}, find each. (Does this problem look familiar?)

a) Find the mean. b) Find the median. r’] ¢) Find the mode. 17
- S
d) What did you notice about your findings? e) What is the name of a data set with thisgype of results?
Huuj art all fhe Jame NOmal. Distyibuction
Standard Deviation
i
¢ Standard Deviation (a;\jdés r';\t:\eés,l how closely a set of data C[ US W‘J about the _| ! léém 5

The a\(( &W the o, the more .S &7 rmﬁ( Mt the data is about the mean.

The 1}6 S‘S (closer to 0) the value of the g, the more CLUJW the data is about the mean.

Example B: For the same data set as Example A: {5,7,7,7,3,11,7,7,7,9,7,7}, dothe following.

a) Construct a histogram of the data.

b) Using a calculator (see notes on the back of this sheet),
find the standard deviation of the data set.

g=06257... ¥[.83%

c) Which values are within 1 standard deviation of the mean?
I
NmC

d) Are any data values more than 2 standard deviations from the mean?

34




CALCULATOR - 1o find mean, standard deviation, median, etc. for a list of data:

STAT > edit > Ly > ENTER (enter the data) Example: {0, 0.5, 1, 5, 0.75, 2, 0.25, 3}
’ 1-Var Stats 1-Var Stats
[ STAT > calc > 1-var Staész; Er;\ITER > ENTER §: 1 ig 6%5 TMI 2x I
=T ‘Z’f :?1 ‘ $x2=387975 | 812,375
o = ed=
ﬁf)d\ éx 84’ n 3 E = @3=2.5
o , mi ?C n= maxx=5
Uw = x'=0628 Q,= U] 3
g X - [ qoc’q MEA f] Standard deviation
Qan=7 max= ||

5’ Characteristics of a Normal Distribution

1. The_MLEAN , median, and MUde are always equal to each other.
2. The graph is called a HWM( curve and the __ /AKX MLULN occurs at the mean.

3. Anormal curve is g ﬁLI shaped and J(AVMWM Cﬁ./( abetitthe maar.

4. A normal curve never 'h/UCL\@} , but it gets closer and closer to the -

as it gets farther from the mean.

5. Because the area under the normal curve represents probabilities, this area wnll always be Ono
s \/"\/—‘\/, il i ™ e I e e Y \,,—»\\

FYI: The Standard Normal Curve has a mean of 0 and a standard deviation of 1}/))

Empirical Rule 68-95-99

Q
* Empirical Rule 68-95-99 states that approximately @ L% of the data fall within 1c of the mean(u),

approximately qCD % of the data fall within 20 of the y, and approximately </f q % of the data fall

within 30 of t"T—lM

Positively Skewed Distribution

Negatively Skewed Distribution

< Z-score: thé WL &LJ (%Y f{/ of how many standard deviations an element falls C:w (j\/(/ or

b(/ LDV\/ the mean of a set of data. L Z — score = ? ...Xis an element of the data setj
Shaw e, on fywt v & loel{ curve '
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Example C: A data set has a mean, p = 10, and a standard deviation, o = 2. Answer the following questions.

a) Why would a data value of 12 have a z-score of 1 and a data value of 8 have a z-score of -1?

[ is T e n*gwf %—fixz mean ¢ —| ;thpm/eﬂ_sz

b) What z-score would be assigned to 6? Z 14? Z

€) What data value would have a z-score of -3? 4 4? I 6

=0 B= X0
't ; ) 6= X

d) Write a formula to determine the z-score for any value, X,' in this data set.

Z= %10
p

ov IR=X%10 o 2a+10=

4o |
406 8 1012 194 1y
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Example D: Amy scored a 31 on the mathematics portion of her 2009 ACT* (u=21 0=5.3). Stephanie scored a
720 on the mathematics portion of her 2009 SAT® (u=515 0=116.0). Whose achievement was higher on the
mathematics portion of their national achievement test?

3-2 = (.81
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Sy - 1K s fuuresel o tte it g 0!

Area Under a Normal Curve

* Population Density Function: used to g r[bgoh

the bell curve.

Normal Cumulative Density Function: used to calculate {?Y—O[’Jﬂ/?l [ [ ﬁCJ

Finding area under a normal curve: Area can be found under a normal curve using the 68-95-99 rule if the areas
are bounded at places where an exact standard deviation occurs. Areas that aren’t bounded at specific standard
deviation units can be found using a calculator or a z-table.

CALCULATOR - To calculate the area under a normal curve:

@" VARS > normalcdf (L, U, M, S) > ENTER

L,U,M,S

Lower limit of the random variable,
Upper limit of the random variable,
Mean of the distribution,
K§tandard deviation of the distribution

~

Hint: use -99999999 and 99999999
as needed for really small
and really large limits! .

3

{

—

W



Example E: A corn chip factory packs chips in bags with normally distributed weights with a mean of 12.4 oz and
a standard deviation of 0.15 oz.

a) Label the mean and 3 standard deviations above and below the mean on the graph provided. '

12.64

|

NAS 120 1206 12.9 1.5 127 [2.0¢
b) On the curve in a), shade the region that indicates the percentage of bags that contain less than 12.64 oz.

QQ d l,/\adcd N@l\oﬂ
c) Determine the z- score corresponding to 12.64 oz.
z—score=? b lZ(M—[Zq = |.O
o. 1y

d) Use the Standard Normal Probabilities Table to find the area associated with the z-score obtained in ¢ and
interpret your result.

o 160= AL =AUSL ¢ th data

|

e) Label and shade the region that represents the likelihood
a bag will contain between 12.1 and 12.76 oz.

2

12.1 . 2.7¢

f) Calculate the z-scores corresponding to both 12.1 and 12.76 and find the Standard Normal Probabilities for
each using a calculator and the Standard Normal Probabilities Table.

1= 12206 =1Y =2.4 2=12.1~114 = -2

1§ N
table 991¢ e 072§

g) Determine how you would use those values to determine the probability a bag chosen at random would
contain between 12.1 and 12.76 chips. 1% C (2. | &% & 11 )




