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|. Excel function NORMDIST

Syntax

NORMDIST(x; mu; sigma; cumulative)

The NORMDIST parameters, x, mu and sigma, are numeric values, where the parameter,
cumulative, is a logical TRUE or FALSE value. Sigma must be greater than 0.

In NORMDIST, when the last argument is set to TRUE (or 1, interpreted as TRUE), NORMDIST
returns the cumulative probability that the observed value of a Normal random variable with mean
mu and standard deviation sigma will be less than or equal to x. If cumulative is set to FALSE (or
0, interpreted as FALSE), NORMDIST returns the height of the bell-shaped probability density
curve.

o NORMDIST(x; mu; sigma; 1) = area to the left of x (cumulative prob. dist.)
e NORMDIST(x; mu; sigma; 0)= computes normal density function at x

o If mu =0 and sigma = 1, then the NORMDIST function will produce standard
normal distribution.

e Important! In Excel 2010, NORMDIST function has been replaced by:

NORM.DIST(x; mu; sigma; cumulative) function.

Il. Applications
Application 1 [Graphing the standard normal density function, f(z)]

» Open a new workbook and name it as density-z

» Enter the labels z and f(z) in cells A2 and B2

e Enter -3.5 & -3.4 in cells A3 and A4, click and drag down until you create the
sequence of digits from -3.5 to 3.5.

o Select B3 and enter =NORMDIST(AS3; 0; 1; 0)

» Select B3 and drag down to B73

» Select the data range of A2:B73

» Insert - Scatter - Scatter with Smooth Lines.
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Application 2 [Graphing the standard normal cumulative distribution function,
F(2)]

It is defined as the area under the standard normal to the left of z, that is
F(2)=P(Z<=2)

* Open a new workbook and name it as cumulative-z

» Enter the labels z and f(z) in cells A2 and B2

e Enter-3.5 & -3.4 in cells A3 and A4, click and drag down until you create the
sequence of digits from -3.5 to 3.5.

» Select B3 and enter =NORMDIST(AS3; 0; 1; 1)

» Select B3 and drag down to B73

» Select the data range of A2:B73
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Application 3 (Producing Normal Distribution Table)

e Open a new workbook and name it as z_table
* In Row 1 enter the label z and the values 0.00:0.09.
e In Column A enter the values 0.0:4.0 in steps of 0.1.

* In B2 enter the formula =NORMDIST($A2+B$1; 0; 1; 1) and copy across to
K2 and down to Row 42 to obtain the cumulative Normal probabilities.
» To obtain the tail probabilities shown in Figure 1 below, replace this formula
by =1-NORMDIST($A2+B$1; 0; 1; 1)
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5 0.3 0.3821  0.3783  0.3745  0.3707  0.3669  0.3632  0.3594  0.3557  0.3520  0.3483
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Figure 1 Standard normal probability in right-hand tail
Application 4

The distribution of the SATM scores for the CS students is approximately (see graph

below) normal with mean 595.28 and standard deviation 86.40: N(595.28, 86.40).

e What is the percentage of CS students that had SAT math scores between 600 and

7507
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We can use the normal approximation - It is the area under the normal density curve
between 600 and 750 [We use the values of the Normal distribution function

F(x)=P(X<=x)].

The percentage of students with SATM between 600 and 750 can be computed as

600

595.28
Therefore;
e Open a new workbook and name it as z_prob
» Selectacell, say Al
o0 Compute the area on the left of 600 as:

=NORMDIST(600; 595.28; 86.40; 1)

o Selecta cell, say A2
o Compute the area on the left of 750 as:

=NORMDIST(750; 595.28; 86.40; 1)

e The area under the curve between 600 and 750 is:

=NORMDIST(750; 595.28; 86.40; 1)-NORMDIST(600; 595.28; 86.40; 1)

0 Thus, select a cell, say A3, and compute the area under the curve

between 600 and 750 as:

=A2-Al

* The answer is 0.4415. Hence, approximately 44% of CS students in the survey

have SATM between 600 and 750.
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