Lab 8:

Goal

Mathematics LBS 4

Spreadsheet Mathematics: Statistics and Graphing

Creating a Frequency Distribution and a Histogram

<0

Microsoft Excel Logo and all screens captured by permission of Microsoft

To use Excel to create a Frequency Distribution and a Histogram from a
set of data.

Learning OQutcomes After completing this section, the student should be able to

take data from an Excel spreadsheet and group it into appropriate intervals
create “bins” to define the intervals upper limits

use the "Histogram" tool to obtain a “Frequency Table” of a set of data
create a chart using the frequency table

use “chart options” to construct and label a histogram or frequency polygon

Prior Learning Before attempting this unit it is expected that the student has

Contents

completed Lab 1 of "Spreadsheet Math" and/or knows how to enter
and format data in an Excel Spreadsheet
completed the Statistics Module in LBS-5 Mathematics

learned how to construct a frequency distribution and histogram by
hand

Review of Grouping Data into a Frequency Distribution
Using Excel to Construct a Frequency Distribution
Creating a Chart Using Excel’'s Chart Wizard

Using the Chart Options to label and format your chart
Bar Width

A Frequency Polygon

Hand - in Assignment
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Spreadsheet Math
Lab 8: Creating a Frequency Distribution and Histogram
New Words: Histogram, Bin, Frequency Distribution, Chart

Grouping Data into a Frequency Distribution:

When working with large amounts of data it is often desirable to group the data
into intervals and count how many pieces of data fall into each interval. This is
called a Frequency Distribution Table. This frequency distribution can then be
used to construct a Histogram or Polygon which will show which values occur
most often.

Using Excel to construct a Frequency Distribution

1. Open the Excel Worksheet you saved from Lab 2. ( the number of litres of
gas used by each of the 45 cabs. ) or re-enter this data on a new
worksheet.

A large taxicab company has a fleet of 45 cabs. The following are the number of
litres of gasoline each cab used last month.

123 132 130 119 106 97 154 162 154 132 121 109
123 115 130 125 144 115 107 132 144 128 129 113
129 99 122 139 123 125 115 145 150 142 119 145
139 141 146 132 127 122 106 135 149

2. Before you can construct a frequency distribution you must decide what
your intervals will be. Generally it is desirable to have between 5 and 15
intervals of equal width. We must be sure to include all values from the
smallest to largest piece of data.

For the taxicab example the minimum value is 97 and the maximum is
162. A compact histogram could start the first interval at 95, use an
interval width of 10, and finish the last interval at 165. This would require
7 intervals. Excel adds a empty interval at each end; at the low end is the
interval "95 or less," and at the high end is an interval "more than 165".

Excel refers to the maximum value for each interval as a bin . Here, the
first bin is 95, and the first interval will contain all values that are 95 or
less. The second bin is 105, and the second interval will contain all values
between 96 and 105. The third bin is 115 and the third interval will contain
all values between 106 and 115, etc.
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3. Enter Bin as a label in cell D1, enter 95 in cell D2, and enter 105 in cell
D3, and 115 in cell D4. Continue entering bins to 165. See example

below.
X Microsoft Excel - MHean. Median & Mode
E File Edit Wiew Insert Format Tools Data Window Help == il|
DEEHERY RS o A&z £ 2120 & &= -2
arial o sBzulE=EEEs %, B EE L
D1 =l =| Bin
AT B e b TTECTF e [TH T
| 1 |Cab#  |Litres of Gasoline Bin 1 |
a7 95
Enter 3] 2 EE] 108
H 4 3 106 115
Bins 51 4 106 125
|6 | 5 107 135
7| 5 109 145
8| 7 113 155
|9 | ] 115 165
(10| E] 115
(11| 1 115
(12| 1 113 -
[13| 12 113
|14 13 121
|15 | 14 122
|16 | 15 122
[17 | 15 123
[18 | 17 123
(19| 18 123
|20 19 125
[21] 20 126
| 22 | 21 127 Litres of Gasoline
(23| 7] 128
24 23 129 Mean 128.7556 =
14/« [» [#1],Sheet1 {Sheetz £ Sheet3 / 4] | |
Ready ‘ [ [ [
§ﬂ5lall| Y Microsaft Word - Histogram | 3% Microsoft Excel - Mea.
4, From the Tool Menu, choose the Data Analysis command and choose

Histogram from the list of Analysis Tools.

X Microsoft Excel - Mean, Median & Mode

59 File Edt View Insert Format Wﬁta Window Help ;Iiliﬂ
Nl aks B % dpcling... FOL® = AN 9B o8
Ari <0 = ‘ (e j‘ $ %, W% ‘*;E =
Tool D1 j =| B Share Workbook...
A [ B Track Changss 3 E [ F [ B [ H [ | [ J =
1 |Cab# Litres of Gasoline [EraE WarREEERS | Il
M e n u [ 2] 1 57 Protection W[ @
[ 3| 2 P | 105
1 3 106 GoalSeek... 115
|5 | 4 106 Scenatios... 125
|6 | 5 107 Auditing v| 135
|7 & 103 soluer, 45
| & | 7 1M 155
El g 115 Macro b 165
Data —g| 9 115 Adddrs..
. [11] M5 gustomize. ..
Analysis iz E -
[13] 2
4] 3 121
115 14 122
116 15 122
7] 16 123
[18]| 7 123
[19| [E] 123
|20 19 125
|21] 20 125
|22 | 21 127 Litres of Gasoline
|23 22 126
24 23 129 Mean 128 7556 Jﬂ
[l al» Twit\sheet1 {Shestz £ Sheets / K] I =l
Ready 1 e ] v )
@R Start| B Miciosot Word - Histogram |[3€ Microsoft Excel - Mea... A BN
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X Microsoft Excel - Mean, Median & Mode =18 =]

S Fle Edt Yiew Insert Format Took Data Window Help [ 5||
Dedaiky|s h@@flnvmvlg@\z A 8) hilﬂ!&\mw -2
arial ZoE| B 2 o= B s %, %3
£l [l =|
A B [ c ] D [ E | F T G [ H T ] j
| 1 |Cab#  Litres of Gasoline Bin | 1
= | 1 97 %5
El 2 99 108
4] 3 106 15
|5 | 1 106 125
|6 | 5 107 135
17| 5 109 145
B 7 13 155
] g 1a 165 "
0] g e DIaAnayss HE
n 10 18 finalysis Tools
[12 | 11 119 Anova: Single Factor -
F 12 19 Anowa: Two-Factor With Replication Cancel
H IStOg ram o 51 Anw.la: Two-Factor Withaut Replication
Correlation
[15 | 18 122 Covarisnce Help
e Descriptive Statistics
TO OI |16 s = Exponential Smaothing
[17 | 16 123 F-Test Two-Sample for Yariances
|18 17 123 Fourier Analysis
|19 1@ 123
|20 19 125
[21] El] 125
| 22 | 21 127 Litres of Gasoline
|23 2 128
24 23 129 Mean 126.7556 =
14 4 [P [#} Sheet1 Sheetz [ sheetd / (K] I ml
Ready | [ [ [0
i Stant| B Microsoft Word - Histogiam |[3% Microsoft Excel - Mea. . N®IE 63 208PM
5. Histogram Dialog Box:
N Microsoft Excel - MHean. Median & Mode
I n put mew Insert Format Tools Data Window Help o [ il|
Range N dHShy [t o-= &> r 23| @ 8|me|z
Arial 7l B I U|§§§ ‘SB/ . 10'3;“.3‘*;? i -
B2:B46 o3 =
[ B T e o T e TF T 6 [ H [ T [ J T%
| 1 |Cab# |Litres of Gasoline Bin [ 1 |
2| 1 57 a5
| 3| 2 53 10
H 4 3 106 115
B|n Range 15| 3 106 125
B 5] 135
D2:D9 7| B 109 145 2]
] 7 113 [Input N o
ER g 115 165 Wﬂmﬂ\ E2:B46 | l—l
j‘_? 13 j‘]‘g Bin Riangs: D2:09 ﬂ] —ICE"EEI
[12] 1 119 I Labels _tb |
13 12 119
E 13 121 -Output option
|15 | 14 122 & outputRange: N |t =3
Output 6] 15 122  newworksheetply: [
Range % 1? Eg £ hew Warkbook
[19 | 18 123 ™ Pareta (sorted histogram)
El |20 19 125 I Cumulative Percentage
21| 20 125 I Chart Output
z 21 127 Litres of Gasolim
73] 2 128
24 23 129 Mean 128.7556 =
14/« [» [#1],Sheet1 {Sheetz £ Sheet3 / 4] | |
Enter | [ [ [ | [

§ﬁ5lall| Y Microsaft Word - Histogram | 2E Microsoft Excel - Mea.

NEIE 42 314FM

Input Range: Enter the range of cells containing all the data to be grouped
(B2:B46)

Bin Range: Enter the range of cells containing the values that separate the
intervals (D2:D9).

Output Range: Enter the reference for the upper-left cell of the range where you
want the output table to appear (E1)
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6. Click OK to see the Frequency Table.

B Fle Edit View Insert Format Took Data Window Help ;Iilzﬂ

CEHSR¥|tmad|o -~ |z s 8 iadae o5

sl s sBlro|SE==EHs %, WS EEL-5-A
Frequency | — ———=— =&

A | e[ c [ o [ E T"F [ 6 [ ® [ T [ J ] =

Table | 1 |Cab# Litres UfGaSUHN [ _Bin  ]Frequency —

| 2 | 1 97 95 95 0

| 3 | 2 99 10 105 2

| 4 | 3 106 115 115 8

5 4 106 125 125 10

| 6 | 5 107 135 135 1"

[ 7| 4] 109 145 145 8

| 8 | 7 113 155 155 5|

[ 9 | g 1a 165 165 1

[ 10| 9 115 More ]

(11 10 118

[12] 1 119 =

|13 12 119

|14 13 121

|15 14 12

|16 | 15 122

17 16 123

18| 17 123

|19 | 18 123

|20 19 125

21 20 125

Z 21 127 Litres of Gasoline

[z 2 128

24 23 129 Iean 128.7556 b

i 4[p (b Sheet1 f sheetz £ Sheetz / (K| | Ll

Ready [ I mow |

i Stant| B Microsoft Word - Histogiam |[3% Microsoft Excel - Mea. .

Create a Chart:

NEE 6 334PM

Excel's Chart Wizard will create several types of graphs and charts with your

given data.

1. Highlight the frequency table ( E1:F9 ), and Click on the Chart Wizard

button on the tool bar.

2 Miciosoft Excel - Mean, Median & Mode

Chal’t File Edit View Insert Farmat Toms—es o belp

Wizard DEEERY s heI|o- [0 &> 7

£t & i

& 0o = &)

Arial o - B sUl=E==8H8 %,

o a0 | i
G0 4.0 ‘ =

i=

= - h A

Chart type:

Select
Column
Type 1

=]
=

(]

w

=

m

=

~

|L0 m‘

Click
Next

1
=1

r

I D = I H I [
Chart Wizard - Step 1 of 4 - Chart Type

[ I 1 I [ I hA

Standard Types | Custom Types |

Chart sub-type:

Clustered Column. Compares walues across
ategories.

.
[

Litres of Gasoling
Bl — T o

< Back | Next = | Finish

|24 Meap 128 7556

14/ 4[» [p1]'Sheet1 ( Sheetz [ Shests
Ready

iaSlanl ¥ Microsoft Ward - Histogram | A% Microsoft Excel - Mea.._
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2.

3.

Select Column and the first sub-type

Click "Next" to see chart and Data Range which is already selected

because you highlighted the frequency table .

™ Microsoft Excel - Mean, Median & Mode =

(E1:F10)

Data
Range
(E1:F10)

Click
next
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E File Edit Wew Insert Format Tools Data window Help =S|
D@ EHEZRY bR o-o-|a®|= s 42 |n@ 8w @
el = s B ==y
El j =| Bin a ard p2o 0 D A E3
| D [
1 i Data Range | Series I JZ
2
T Fraquancy
T 12
5] o ‘
6 | ¢ H
L 6 I I ) - __DFu:qucn:y
i} n - L
0| . N
10 . [ o
T a5 105 115 125 135 145 155 165 More
12 Ed
% Data range:
18 Series in:  Rows
| 16 | * Columns
17
18
S
20
21
22 Litres of Gasoline
23
24 Mean 128.7556 @l Cancel | < Back, W I Einish | I;[
|4 [ 4> ¥ Sheet1 ; Shestz f Sheetd /
Paint | Sum=1085 UM N
iﬂStanI W Microzoft Word - Histogram | 2% Microsoft Excel - Mea...
Click next to see chart options.
ﬁa\e Edit Wiew Insert Format Tools Data twindow Help ;lilzll
EN I A A e A A = )
izl = =l = - &-A-
El
[ G [ H [ TR T M
i 1=
2]
=
|4
=
| 6
% Chart Wizard - Step 3 of 4 - Chart Options
% Tiles | axes | Gridines :legend ;| DataLsbels | Data Tabls |
[t | I¥ show legend —
[ 12| lacement e
13 " Bottom 1 -
[ 14 £ Corner 10
[ 15|  Top 5 L
116 & ot L L
117 |  Left j 00 S ]
|18 . LI
|19 | L o
B T E
Z Litres of Gasokne
23
| 24 | M 128.7556 ] | =
K] \»I»l\sheeuaa(nsheetz J Sheetz / EI Cancel | Sl I pex EllEl | J_I
Ready ] Sum=1085 UM B

[ start| BY Microscit word - Histogram [[5 Microsoft Excel - Mea.

NEE a2 427 P
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Chart Options

Select Legend Tab. Deselect the legend by clicking once on the Show Legend
Box. This will make the legend box disappear and the chart will spread out.

Select Title Tab and fill in the title of your graph . We might call it “* Gas Used by

Taxicabs in July”.

Label the x-axis as “Liters of Gas” and the y-axis as “Number of Cabs”

Legend
Tab

Title
Tab

Click on
Next

e | Slaltl B Pegasus Mai

| T Microsoft word - Histogram ”EMinmsnll Excel - Mea.

™ Microsoft Excel - Mean, Median & Mode _ =] x]
Eﬁile Edit Wew Insert Format Tools Data ‘Window Help _I_I- <) ZI|
B E R A A T A
ril R EEEE A =

j =\ Bin
¢ | D 6 [ H | | [k T 3

|_1 |Litres of Gasoline Bin I I

1 2 97 95
3 99 40C ! -l

4 | 106 Chart Wizard - Step 2 of 4 - Chart Options

% 135 Sjities 3| axes | Gridines | Tagend | DataLebels | Data Table |

7 | 1 Chart fitle:

T 13 lm Gas Used by Tazicabs in July

_i 15 Cateqgary (%) axis: it -

|10 ] 15 Litres of Gas 21

mi 1 value (1) axist ; ¢ ] o

12 Lk [ruurnber of Cabs :° iR
13 119 i wmimim

[14 ] 121 Second category (1) axis: z e I | H :H:

s = e e e b on o

i 122 Second value (V) axis: R A EL

[ 17 | 123 Litres of Gaz

| 18 | 123

ER B—

| 20| 125 @ Cancel < Bau Mext = Einish

|21 | 125 _I I —

| 22| 127 Litres of Gasoline

| 23 | 128
24 1 l:l

[ 4w ¥t Sheet1 {Sheetz £ sheet3 iKl| >l
Ready | Eunm=10sn NUM =

EIN® b2 1205rM

5. Click on "next “ and you will be asked whether you wish to place the chart
as a new sheet. If you select this option you will see your chart on a page
by itself. Or you may place your Chart as an object in your worksheet #1.

X Miciosoft Excel - Mean, Median & Mode

R stant| §5Peaasus Mail

| J7 Miciosctwerd - Histogam [[5 Microsoft Excel - Mea...
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B Fle Edt View Insert Format Tooks Data Window Help -] 5]‘
D@EERY[ne s - ae|=r 20 ne a8 a
avial AN EEE E A
=l =| Bin
- —c D ] G [ H T I |
Print on a i__uues of Gasoline Bin
new sheet S
[0
|1
|12
3
] 12 (o™ hesti  [Chartl
_— | 132 = new sheek: o
Place on e
7 123
worksheet i i st IS
|19 123
éf? Eg @] cancl | <gack | wee- |[[CEsh |
|22 127 T wés of Casolne
|23 128
[ 44 » \Sh::ll‘k Sgheetz )(Sheeglg/an ! E 1K |>||J
Ready T Eum=1085 [ [ | T
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6. Click on Finished to see your graph.

X Microsoft Excel - Mean, Median & Mode [_[5]x]
B Fle Edt View Insert Format Tools Chart Window Help ;|i|5||
DERSRY (2R 7 o-o E®= 22l md @
Arial s ds rojle=s=EH8 %, WaleaE-d-A
i Chartfrea = | =
Clickand |7 ——FL & T[= T F T F & [ R T [ T [ K I3
LM L] =
2 97 i i
Drag to B & —> Gas Used by Taxicabs in July
4 106
move |5 | 105 12
|6 107 -
|7 ] w 10
|8 | 113 |
el 115 o 8 -
|10 13 k2 6 1 -
1 115 z
112 13 E 4 1 1 b
113 119 S
[ 14| 121 = ‘ ‘ — —
. 15 122 m
Click and drag B | "Tes s s 1 1 s 15 105
|17 | 1 a5 105 115 125 135 145 155 1B5 More
18 123
handle to [19| 123 \i"ﬁ of Gas
i |20 | 125 x
resize - 12
| 22 | 127 Litres of Gasoline
|23 128
24 128 23 07555 B
(€[4 [» (Ml Sheet1 H ! 1] I’II_I
Ready [ T mom

ghistart| B Pegasus bai | 7 Micrascit word - Histo.._ |[ 5% Microsoft Excel - .. | B:Command Antivinus Re..| [[EIN )< 6 1234 P

Format your Graph:

You may move the chart by clicking just inside the chart’s outer border and
dragging the chart to the desired location. To resize the chart, first click the chart
area and then click and drag one of the eight handles.

Bar Width:
In the traditional histogram, the bars are adjacent to each other, not separated.

Double Click on one of the bars; in the Format Data Series dialog box on the
options tab, change the gap width from 150% to 0%. Click OK..

X Miciosoft Excel - Mean, Median & Mode

O t Y Fle Edit Yiew Insert Formet Toos Chart Window Help -] 5]‘
puons O ® B =80
Tab T e
5] -
1_Litres of Gasoline
|2 o atterns Biions |
ER ]
ES ;s Overlap: o = I™ eries lines
% 13? 12 Gap width: lﬁ ™ vary colors by peint
|7 109 F 10
8 ©
| il o Gas Used by Taxicabs in July
Lie- 115 5 4
— No _ — 115 i L
Gap = 0% e IEE —
Il 118 3 38
|14 12t 2005,
|15 122 )
18 12 [ g —
17| 123 @ s s ot we i o Mere
[ 18 123 Litres of Gas
|19 123
0 125
|21 125 Cancel
|22 127 Litves or Gas0mE
|23 128
4 123 ean 1 3 b
4 [4» il Sheet1 { Sheetz [ Sheets / iKY | >||J
[

Ready [ [ | [

i Stant | RFPegasus Mail | 37 Microsct ord - Histo... [[ 3 Microsoft Encel - .. | 6 Command &niivius Re..| [N B e 1:07 i
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Construct a Frequency Polygon:

To change your histogram to a polygon, first, right click on the chart area, and

select chart type.

Right click
on chart
area

Select
Chart type

X Microsoft Excel - Mean. Median & Mode [_[F]x]
ﬁFﬂE Edt ¥iew Insett Format Tools Chart Window Help ;Iilﬁﬂ
DEHSRY s2@BJ | o-c- & > - *mlﬂt@\ - @
arial s FBru|===88 %, 9]

Chart Area j —|
E | F [ &6 [ H | 1 [ a0 [ K L [ wm [ N [ o | P =

1 Bin_|Frequenc o —

| 2 | 95 0

[ 3 | 108 2
4 115 =)

i 125 10 7 Source Data...

% Eg 1 LChartt. Opkions. ..

5 155 7 Lacation. .

9 185 1 SEIE
1? More 0 - Chart Window o

|12 & oo o

(13| Copy

|14 R paste

% Clear

T

|17 | Bring to Front M5 125 135 145 185 165 More
18 Send to Back .

19| e Litres of Gas

(20| Assign Macro. .., .

21
22 pline

=
24

128.7556
|4 [4[p [ M) Sheet1 ; Sheetz £ Sheets 7

Ready
=] Staltl B3 Pegasus Mail

KT

Ivllﬂ

This time select the Line Graph sub-type 4.and click OK.

Select
Line
Type 4

I [ T I

| 27 Micrasat ward - Histo.. | [ Microsolt Excel - . | 6 Command Anfivius Fie...

EIN®{ @ 1:22PM

Click
OK

FER

X Microsoft Excel - Mean, Median & Mode =1 ES
7 fie Edt tiew Insert Format Tools Chart Window Help ST
NEEEeRY el - (aw= s 202 im e s <&l
Arial e FB I u|EEEEE L WalEE] A

x(hartﬂrea | =

NN Chart Type HE _| L [ [ N o [P 7
: |

Z_ sqdard Types | Custom Types | Faxicabs in Jl.lly

131 chaeee G

% TIELD =

e = o

7| [

s | @ Pie

EN I

110} -

1 ’7

115 —
|18 | i me wwth markers displayed at each data T T
il o e F 135 145 155 165 More
18 I~ Defaul formatti I
EER itres of Gas
20| \Qess and holdto viewsample [ | |
EN S
|22 5l (@] set as defau chare | [ | conca |
23
| 24| 1257555 -
[4[4]» b1} Sheet1 {Sheatz f Shests /- Jg I >||J
Ready i oW

g Start | B Pegasus Wai

| T Microsoft Word - Histo | xm.cmmﬂsxcel B Cammand Antivinus Re..| [ NSIf8@ 1.33FM

Your chart will change to a frequency polygon but will keep the same data and

the same labels.
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Frequency Distribution Polygon

ﬁ File Edt Wew Insert Format Tools Chart Window Help = E‘lﬂ|
CEHERY bR oo & > £ 22 I d e @
el AN EEEE A T
Chart Area j =|
E | F [ &6 [ H 1 [ a0 [ kL [ wm [ w [ o | P o
1 Bin  |Frequenc L i
= : Gas Used by Taxicabs in July
| 4 | 115 8
15 | 124 10 12
3 135 11
7| 148 g w 10 N\
8| 185 5 °
9| 185 1 S
10 [More 0 b 3 & o
11 @
2] £ 4 ~ =
|12 =
14 2
15 e
£ 0 T T T T T T T T
% 95 105 M5 125 135 145 155 185 More
19| Litres of Gas
|20 .
21
22 bline
123 |
24| 1287555 B
[4[4» [ M) sheet1  Sheetz f sheets / 1K | '||J
Reaty | 77 | |

iﬂSlallI B3 Pegasus Mail | TF Microsoft Wword - Histo, I 3% Microsoft Excel - ... | B@Command Antivius Re...| [N B 62 214PM

Hand- in Exercise:

1. Construct a frequency distribution and histogram for the following selling
prices of new cars sold in July at Auto King:

18,500 21,900 25,400 40,600
31,000 39,200 31,500 18,500
45,300 23,800 21,600 35,700
19,600 40,400 21,300 23,000
21,900 22,000 24,900 21,800

Use intervals $5,000. Wide starting at $15,000.

2. What is the average cost of a new car sold that month at Auto King.
3. What was the price range of greatest number of cars sold.
4, Print your worksheet showing your Frequency Table and raw data.

5. Hand in your worksheet and a histogram of sales for the month of July.
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