Math 217 — Prof. Richard B. Goldstein — Descriptive Statistics
Example — Simulate and display the grades for a class of students. Show sample statistics.

e Load Microsoft © Excel
e Select Tools | Data Analysis | Random Numbers

Random Number Generation E|
Mumber of Yariables: 1
Murmber of Random Mumbers: 100
Distribution: mormal W
Parameters

Mean = 77
Standard deviation = 3

Random Seed:

Oukput options
(%) Qutput Range: all
() Mew Workshest: Ply:
) Mew Workbook
e Select Data | Sort  to sort column A in ascending order - Er
e In column C (C1 to C10) type 55, 60, ..., 100 (or use extender g0l cross in lower

right corner to fill the remaining cells)
e Select Tools | Data Analysis | Histogram

Histogram E|

Inpuk

Input Range: tadli$A%100

Ein Range: $CE150H10

D Labels

Cukput opkions

(%) Oukput Range: el

() Mew Worksheet Ply:

() Mew Workbook

[ Pareta (sorted histogram)

Cumulative Percentage

Chart Output
e Right click on the legend and use the Format Legend | Placement | Bottom
e Move and expand chart
e Right click on the bars and use Format Data Series ... Options and set the gap width to 0
e Under Patterns make the area red
e Likewise make the cumulative frequency line and markers dark/navy blue



e Change the second y-scale to have a maximum of 1.0

¢ One can also change the plot area background to pale yellow, the x-axis font can be made
smaller to fit horizontally, and the x-axis can be renamed “upper limit”

e Next, for select Tools | Data Analysis | Descriptive Statistics

Descriptive Statistics &l

Inpuk
Input Range: |$F\.$1 $agi00

Ok

e

Cancel
Grouped By: (*) Columns

) Rows Help
[] Labels in first row

Oukpuk options

(*) Oukput Range: |$1$1
() Mew Wworksheet Plyv: |
() Mew Wworkbook,

[“]isummary statistics!

[] confidence Level For Mean: o

[ kth Largest:
[] kth Smallest:

1

Final look of the Spreadsheet:

[E3 Microsoft Excel - Book1

El] File Edt View Insert Format Tools Dats  Window Help
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1] B5.4 100 1] 100.00% Range 3962588
112] 66.0 More 0 100.00% Minirmum 5637935
|13 BE.8 Maximum 95 00524
[14] [E:] Sum 7BE7.612
115 67 4 Count 100
18] 8.1
7] 683
KBl 06
19 68.8 i
—— Histogram
21 695
BT 25 - 100.00%
|23 897
24 702
5] 703 20 + - 80.00%
26 704 -
27| 708 g o
RN S 15 -+ -+ 60.00%
29 715 =
130 718 o
EXRGL a 10 - + 40.00%
32 713 -
[33] 725 L o
(34 728 5 1 - 20.00%
[35] 728
3% 734
|37 | 736 0 - 0.00%
[38] 738 b5 60 65 70 75 80 85 90 95 100
T Upper Limit
|40 | 740
141 741 .
2] 7t Bl Frequency = Cumulative %




Example — Simulate and display the lifetime of an electronic component and show statistics.

e In column A use Uniform Random numbers from 0 to 1

e Incolumn B use -1000*In(A1), ..., -1000*In(A100) — this will give an exponential
distribution

e By changing Fonts, Labels, Scale, Colors, Bar Gap, Source Data, etc. try to get the
following spreadsheet:

E1 Microsoft Excel - Book1

E_‘] File Edit Wiew Insert Formak Tools Data  Window Help

N EHR S GRTE DB ST AL P G .10 «|B I U|S
N30 - A
A | B | ¢ | o | E | F ] G | H ] [ | 0 | k [ L | ™
| 1| 09972 28 500 Bin  Freguency Cumulative % ColumnT
2| 0983 170 1000 500 40 40.00%
3| oD9rE3 20 1500 1000 23 £3.00% Mean 1058.214
| 4| 09774 223 2000 1500 12 75.00% Standard Errar 108.2993
5| 09830 M8 2500 2000 8 83.00% Median £86.4205
| 6| 09578 432 3000 2500 5 86.00% Mode 2863308
| 7| Do 47 35000 3000 B 94.00% Standard Deviation | 1052.993
8| D9M4 604 4000 3500 2 96.00% Sample Variance | 1129955
19| 093 623 4500 4000 3 99.00% Kurtosis 2445391
10| 09330 893 5000 4500 0 99.00% Skewness 1.536848
(11| 09088 980 5500 5000 0 99.00% Range 5377.118
12| 08822 1253 BOOD| 5500 1 100.00% Minimurn 2731043
(13| 08898 1395 B000 0 100.00% Maxirrum 5379.397
(14| 08675 1421 Surn 105821.4
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36| 0B521 4276 5
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38| 0B305 4812 0 0%
39| 0B%s  467E 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
40| 0B225 4708 U Limit
(41| 0BMI 5026 pperLimi
| 42| 06043 5029 mm Frequency —e— Cumulative %
43| 08983 5173




Statistical Functions: Left click on

& = to bring up the help for inserting functions:

Search for a Function:

Select a funckion:

IEw
AVERAGE
AVERAGES
BETADIST
BETAINY
BIMOMDIST
CHIDIST

There is also help in context:

Excel — Descriptive Statistics

AVEDEV(array)
AVERAGE((array)
CORREL (arrayl,array?2)
COUNT (array)
COVAR(arrayl,array?2)
GEOMEAN(array)
HARMEAN(array)

KURT (array)
LARGE(array, k)
MAX(array)
MEDIAN(array)
MIN(array)

Excel — Distributions

BETADIST(x, a, B, A, B)
BETAINV(p, a, B, A, B)
BINOMIST(k, n, p, cumulative)
CHIDIST(x, df)

CHIINV(p, df)

EXPONDIST(x, A, cumulative)
FDIST(x, dfl, df2)

FINV(p, dfl, df2)
GAMMADIST(x, a, B, cumulative)

Twpe a brief description of what wau wank ta da and then
click Go
Or select a category: | Skatiskical -

AYEDE¥{numberl,numberz,..}

Returns the average of the absolute deviations of data paoints From their
mean, Arguments can be numbers or names, arravs, or references that
conkain numbers,

=stdev(
| STOEV{number1, [numberz], ...} |

MODE(array)
PERCENTILE(array, k)
PERCENTRANK( (array, x)
QUARTILE(array, quart)
RANK(x, array, order)
SKEW(array)
SMALL(array, k)
STDEV(array)
STDEVP(array)
TRIMMEAN(array, percent)
VAR(array)

VARP(array)

GAMMAINV(p, a, B)
HYPGEOMDIS(x, n, M, N)

LOGINV(p, mean, stdev)
LOGNORMDIST(x, mean, stdev)
NEGBINOMDIST(ns, nf, p)
NORMDIST(x, mean, stdev, cumulative)
NORMINV(p, mean, stdev)
POISSON(x, mean, p)

WEIBULL(X, a, f, cumulative)



