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Histogram versus
Bar/Column Chart

A bar (or column) chart involves bars that are separated
because the data is categorical (male/female) or discrete
numeric (# of kids in family).

A histogram involves bars (horizontal or vertical) that
can touch because the data is continuous numeric
(heights or weights).

Ordinal data (small, medium, large) can be either type.
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The Goal and Approach

Goal: Summarize data using functions: COUNTIF and
FREQUENCY (#8 and 9). Create histogram (#17).

Excel 2013 has two ways to summarize continuous data:
1. Using functions: COUNTIF or FREQUENCY
2. Using a command: Histogram in Data Analysis

Functions have a big advantage over commands.

* Functions update automatically when data changes.
» Commands require a manual update.

This presentation demonstrates both of the functions.
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Create Excel Histogram of Q7
from this data: B1:1241

Data for Q1-Q4 (B-E) is Binary: 0=No, 1=Yes.
Data for Q5-Q6 (F-G) is Ordinal (discrete): 1-5.
Data for Q7-Q8 (H-I) is quantitative continuous

a [ n T c [To [Te [F [ [ n ]

B|=
@

B
D Q

=

a4 as Q6 a7

[o]a]a]w]s]m

1 5 67
62
60
60

71

oo olgle

ok m g

0
0
0
0
0

woe W
oo kK~ o
Woa woe W
[SRIY R
IR ST RV |

Data is at: www.StatLit.org/xls/
Excel2013-Histogram-Functions-Data.xls
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Steps in Creating a Histogram
of Q07 (Col G) using functions

Summarize data into bins:

A. Determine the number of bins and the bin width
B. Setup bin ranges, bin maximums and bin counts
C1 Insert COUNTIF function to generate bin counts
C2 Insert FREQUENCY function to generate counts

Create a histogram chart using this summary data:
la. Select bin range, maximum and data on spreadsheet
1b. From Insert ribbon, insert recommended chart

2. Delete extraneous series (Max series)

3. Create histogram: eliminate gaps between bars.
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A: Determine the # of bins
and the width of bins

] K L M N o P a

Step A: Determine # of bins
#ofdatavalues | 240 =COUNTA(G2:G241)
Est.#ofbins | 7.9 =LOG(M7,2) # data values = 2+(#bins)
Select #bins Manual entry
Maximum " 100 =mAx(Gz:G241)
Minimum " 3a =min{G2G241)
Range " 66 =M11-M12 Range =Max - Min
Bin Width " 8.25 "=m13/ms Bin width = Range/#bins
Select width Manual entry

] K L M N o P Q
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B: Generate K25 and K26. C1: Use COUNTIF function
Copy K26 down to K33. Enter L25 & L26. Pull L.26 down.
7 : =L M Q Pd.l:!.':in el 220 K L M N o P Q 22
18 Step 8:  Set bin maximums ascending Iﬂnﬂru:twamdy this. See w.] 23 Step C1: Calculate bin count using COUNTIF NoS$sign 23
19 K25  =M$12+4M3515-1 K41 =M$12+M515-1 - -
20 " K26 =KZSHMSIS © ka2 =K41+MS1S 24|Range | BinMax| Count | Cell F under Count for each bin** 24
= g e ol o i e 25(3341 | 41 | [5\ | L25 =COUNTIF|GS2:65241,"¢="8K25) 25
2B " T M N B - a 26[a1-a9 | a9 126 =COUNTIF(G$2:G5241,"<="&K26)-SUM(LS25:L25) 26
23 Step C1: Calculate bin count using COUNTIF 27j49-57 | 57 127 =COUNTIF(G$2:G5241,"<="&K27)-SUM(L$25:L26) 27
24[Range | BinMax | Count 2857-65 | 65 128 =COUNTIF(G$2:65241,"<="8K28)-SUM(L$25:L27) 28
2503341 | a1 | =Countif{652:65241, "<="&K25) 06573 | 73 129 =COUNTIF(G$2:65241,"<="8K29)-SUM(L$25:L28) 29
26la1as | a9 | =Countif(G52:65241,"<="&K26)-Sum(L525:L25) 30[72-81 | 81 130 =COUNTIF(G$2:6524 &K30)-SUM(L$25:L29) 30
27|43-57 | | * Pull-down L26ta 133 31{81-89 89 131 =COUNTIF(G52:G5241,"<="&K31)-SUM(LS25:L30) 31
28[57-65 t = : i ;
i 4 T g » = F r "
e Toserting the range before the bin 32[89-97 [ 132 =counTiF(Gs2:652 1," ‘&KSZ: SUM(LS25:131) 32
- Errem 1 TS AlEw 1o e () 1Ee G 33 | 133 =COUNTIF(GS2:65281,"<="8K33)-SUM(LS25:32) 33
silsies | I function-generated counts as the source. 34 240 L34 =SUM(L25:133) “& links text strings 34
32/s9-97 | | This means the chart will auto-update This use of the Max is the same as used by the Excel Histogram
33|97-105 whenever the underlying data changes. command in the Data-Analysis Toolpak.
XU1G:0H o Hotgrams s Funconsin el 2013 N XU1G:oH e — 10
C2a: If K41:K49 entered, skip C2b: Use FREQUENCY function
this step else pull K42 down to calculate Counts per Bin
EL T K £ M N [5} P Q
s L L M N o P Q 36 Step C2: Calculate count for each bin using EREQUENCY
35iStep C2: |Calculate count for each bin using FREQUENCY 37 a) Select L41:L49, [Array function will not fill all rows unless this Is done]
Ll a};Select LA1:148, _{{Array Sunction Wk it 1R A OWH (iea tits e chiid] 38 b) In the formula bar, enter =Frequency(G$2:G$241, K41:K49) [Don't press Enter]
38 b) In the formula bar, enter sFrequency{G52:G5241, K41:X49) [Don't press Enter] 19 ¢} Press and hold CTRL-SHIFT and then press ENTER: three-fingered CSE command.
EL ) Press and hold CTRL-SHIFT and then press ENTER (C5E command) : i
e T Eaurt I micies i e T sw Bie 40[Range | BinMax | Count |Formulas under Count for each bin
4 341- 4 41|33-41 41
1133-41 1 a2|a1-29 a3 | Step a) Select area: Most common mistake
41-49 49
42 a3lass7 57 Step b) Do not press Enter!!
4314957 aa|s7.85 &5 Step ¢) This is the trickiest operation in Excel.
T 45(55-73 73
P ey a8|73-81 81
o ey 47|81-89 89
48[8a-97 48|ss-97 97
a0]a7-108 a9fo7-105 | 105 |
| The FREQUENCY function is an array function: very tricky! |
XU1G:0H o Hotograms s Funconsin el 2013 " XU1G:oH e — 12
1: Manually select bin data; 1b: This clustered-column Chart
Insert ‘“Recommended Chart” has two Series: M:\nx and Count
]
) Select the Chart Title
2 Clustered
=Column

chart

Range BinMax | Count
341 | & | 5
41-43 49 10

1 ._ " ) ’
| w
|
o5 |5 e [l ©
57-65 B5 B2 1
6573 | 73 | s6 || : 2 I I
e (| TMEER 1 (] . e I L
\ - l_ | I_. H - i

= Chatered Codurmm

= - —————

81-89 89 14
8997 | 97 | 6 3341 4148 4957 5765 6573 TREL  BLE9  EROT
T v
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2a: Right-mouse Max-series bars;
Select ““Delete”

- Series "BinMax
I Oustline

Delete

2] Feset to Mytch Style

33-41  41-49  49-57 57-65 65-73 73-81  B1-89

Change Series Chart Type.

Sglect Data..

Add Data Labels

Add Tpendline

VOH 3/31/2017
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2b: Deleting the “Max” series
yvields a Count-series bar chart

Count

50

40

30

20

10 I

. = N " -

33-41 41-49 49-57 57-65 65-73 73-81 B1-89 89-97 97-105

B Count
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3a: Right-Mouse a “Count” bar;
Select ““Format Data Series”
\

60

50

40

30

Add Trendiine.

o -
# Format Dats Senies...
, m M - u

33-41 41-49 49-57 57-65 65-73 73-81 81-89
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3b: The default Gap Width
is Double the Bar Width

Count Format Data Series
SERIES OPTIONS *

S ¢

ISR ||

4 SERIES OPTIONS
I Plot Series On

1| -2T%
4957 57-65 65-73 73-81 B1-89 Series Qverlap
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3c: Change Gap Width to zero.
Result is a Histogram.

Format Data Series °

Histogram

SERIES OPTIONS ¥
SO ol

4 SERIES OPTIONS
Plot Series On

Series Overlap | 7% =
30 to57 581065 661073 741081 B2108 —
Gap Width 1| D36 g

B Count

5, Gr—
B Count Gap Width I 219% .
.
Conclusion

Histograms display continuous data properly!

Histogram of Weights: Count by Age Group

33-41 2148 4857 57-65 6573 7381 g1-89 8997 97105
Age Group

www.StatLit.org/pdf/Excel2013-Create-Histogram-using-Functions-Slides.pdf 3




XL1G: OH Create Histograms using Functions in Excel 2013 1

Create a Histogram
using Functions in Excel 2013

Milo Schield
Member: International Statistical Institute
US Rep: International Statistical Literacy Project
Director, W. M. Keck Statistical Literacy Project

Slides and Demo output at: www.StatLit.org/pdf/
Excel2013-Create-Histogram-Using-Functions-slides.pdf
Excel2013-Create-Histogram-Using-Functions-demo.pdf



XL1G: OH Create Histograms using Functions in Excel 2013 2

Histogram versus
Bar/Column Chaxrt

A bar (or column) chart involves bars that are separated
because the data Is categorical (male/female) or discrete
numeric (# of kids in family).

A histogram involves bars (horizontal or vertical) that
can touch because the data 1S continuous numeric
(heights or weights).

Ordinal data (small, medium, large) can be either type.
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The Goal and Approach

Goal: Summarize data using functions: COUNTIF and
FREQUENCY (#8 and 9). Create histogram (#17).

Excel 2013 has two ways to summarize continuous data:
1. Using functions: COUNTIF or FREQUENCY
2. Using a command: Histogram in Data Analysis

Functions have a big advantage over commands.

* Functions update automatically when data changes.
e Commands require a manual update.

This presentation demonstrates both of the functions.
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Create Excel Histogram of Q7
from this data: B1:1241

Data for Q1-Q4 (B-E) is Binary: 0=No, 1=Yes.
Data for Q5-Q6 (F-G) Is Ordinal (discrete): 1-5.
Data for Q7-Q8 (H-I) Is quantitative continuous

A B C D E F G H |
1 1D al Q2 a3 Q4 Q5 Qb a7 Qa8
2 1 0 1 0 0 3 5 67 5
3 2 0 1 0 1 4 1 62 4
4 3 0 1 0 1 3 4 60 5
5 4 0 1 1 0 4 5 o0 4
b 5 0 0 1 0 3 1 71 3

Data is at: www.StatLit.org/xls/
Excel2013-Histogram-Functions-Data.xIs
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Steps in Creating a Histogram
of 07 (Col G) using functions

Summarize data into bins:

A. Determine the number of bins and the bin width
B. Setup bin ranges, bin maximums and bin counts
C1 Insert COUNTIF function to generate bin counts
C2 Insert FREQUENCY function to generate counts

Create a histogram chart using this summary data:
1a. Select bin range, maximum and data on spreadsheet
1b. From Insert ribbon, insert recommended chart

2. Delete extraneous series (Max series)

3. Create histogram: eliminate gaps between bars.
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A: Determine the # of bins
and the width of bins

J K L

i N o

Step A: Determine # of bins

# of data values
Est. # of bins

Select # bins

Maximum
Minimum
Range

Bin Width
Select width

" 240 '_cmuwTﬂ{Gz-Gzau}
=LOG(M7,2)

Manual entry

" 100 =MAX(G2:G241)
34 =MIN(G2:G241)
66 =M11-M12
F F
8.25 =M13/M9

Manual entry

% N 8]

# data values = 2*{#bins)

Range = Max - Min
Bin width = Range/#bins
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B: Generate K25 and K26.
Copy K26 down to K33.

17 K L M N 0 P Q

18 Step B: Set bin maximums ascending [Instructor already did this. See below.]
19 K25 =MS$12+MS$15-1 © K41 =MS$12+MS$15-1

20 K26 =K25+M$15 | K42 =K41+M$15

21 Pull down K26 to K33 Pull down K42 to K49.

22 K L M N 0 p Q

23 Step C1: Calculate bin count using COUNTIF

24|Range BinMax | Count

25|33-41 41 =Countif(G$2:G5241,"<="&K25)

26|41-49 49 =Countif(G$2:G$241,"<="&K26)-Sum(L$25:L25)

27|49-57 *  Pull-down L26 to L33

28|57-65

59l65-73 Inserting the range before the bin
30/73-81 maximums allows the chart to use the
31|81-89 function-generated counts as the source.
32(89-97 This means the chart will auto-update
3397-105 whenever the underlying data changes.
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Cl: Use COUNTIF function
Enter L25 & L.26. Pull .26 down.

22 J K L M N @] P Q 22
23 Step C1: Calculate bin count using COUNTIF No $sign 23
24(Range |BinMax| Count | Cell Formulas under Count for each bin** 24
25|33-41 41 /5\ L25 =COUNTIF(GS$2:G5241,"<="&K25) 25
26|41-49 49 10 L26 =COUNTIF(GS52:G5241,"<="8&K26)-SUM(LS25:L25) 26
27|49-57 57 48 L27 =COUNTIF(GS$2:G5241,"<="&K27)-SUM(LS25:L26) 27
28|57-65 65 62 L28 =COUNTIF(GS52:G5241,"<="8&K28)-SUM(LS25:L27) 28
29|65-73 73 56 L29 =COUNTIF(GS$2:G5241,"<="&K29)-SUM(LS25:L28) 29
30|73-81 81 37 L30 =COUNTIF(GS$2:G5241,"<="&K30)-SUM(LS25:L29) 30
31|81-89 89 14 L31 =COUNTIF(GS$2:G5241,"<="&K31)-SUM(LS$25:L30) 31
32|89-97 97 6 L32 =COUNTIF(G$2:G5241,"<="&K32)-SUM(LS25:L31) 32
33|97-105 105 \2/ L33 =COUNTIF(GS$2:G5241,"<="8&K33)-SUM(LS25:L32) 33
34 240 L34 =SUM(L25:L33) ﬁ‘&” links text strings 34

This use of the Max is the same as used by the Excel Histogram
command in the Data-Analysis Toolpak.
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C2a: If K41:K49 entered, skip
this step else pull K42 down

35 J K L \Y N 0 P Q

36 Step C2: Calculate count for each bin using FREQUENCY

37 a) Select L41:1L49. [Array function will not fill all rows unless this is done]
38 b) In the formula bar, enter =Frequency(GS$2:G5241, K41:K49) [Don't press Enter]
39 c) Press and hold CTRL-SHIFT and then press ENTER (CSE command)

40|Range BinMax | Count [Formulas under Count for each bin**

41133-41 41

42141-49 49

43149-57

44157-65

45165-73

46|73-81

47|81-89

48|89-97

49|97-105
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C2b: Use FREQUENCY function
to calculate Counts per Bin

J

K

L

M N 0O P Q

36 Step C2: Calculate count for each bin using FREQUENCY

37
38
39
40
41
42
43
44
45
46
47
48
49

[Array function will not fill all rows unless this is done]

b) In the formula bar, enter =Frequency(G5$2:G5241, K41:K49) [Don't press Enter]
c) Press and hold CTRL-SHIFT and then press ENTER: three-fingered CSE command.

a) Select L41:149.
Range BinMax | Count
33-41 41
41-49 49
49-57 57
57-65 65
65-73 73
73-81 81
81-89 89
89-97 97
97-105 105

Formulas under Count for each hin**

Step a) Select area: Most common mistake
Step b) Do not press Enter!!
Step ¢) This is the trickiest operation in Excel.

The FREQUENCY function is an array function: very tricky!
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«1: Manually select bin data;

Insert “Recommended Chart?”

Select the

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
o _ B Clustered
1] r{:;l ’ a= 1 > Em S ]
I\ 3 & R om i =Column
PivotTabl§ Recommended Table Illustrations Appsfor Recommended i PivotChart
PivotTables b Office Charts L AT * Cha't
Tables Apps Charts T
__ L] —_— L] _— L | —_— L] —_— L] —_— L] q -
. | Ch 7 x
Range BinMax | Count |l et Ehart
I Recommended Charts Al Chart
33-41 41 5 o
|
41-49 49 10 I ) crerine *  Clustered Column
19-57 57 48 | | Il |I | | ‘ ‘ ~ Chart Title
57-65 65 62 |, i it
65-73 73 56 I - .
73-81 81 37 | : I|”|I” .
81-89 89 14 || RS N W n L. L
J[41 4148 4557 5765 6573 TBEL BIB9S BSST  S7-105
89-97 97 I mEiniia: WCount
9?'105 105 2 I A clustered column chart is used to compare values across a few categories.
I Use it when the order of categories is not important.
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1b: This clustered-column Chart
has two Series: Max and Count

Chart Title
120
L]
B0
al
40
-1 I | i
- —_
33-41 41-45 J45-57 5785 8573 73 El-ED Ro-DF  oF-105

CIE-'rr-.-'I;-c l:-:LrD
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2a: Right-mouse Max-series bars;
Select “Delete”

2 Z
St iSEfiES"EinMa:{~
Fill Cutline

Delete

Y Reset to Match Style

I 1 Change Series Chart Type...
Select Data...
- [J 3-D Rotstio
Add Data Labels
Add Trendline...
.;}ai Format Data Series...
= AN H NN

33-41 41-49 49-57 57-65 65-73 73-81 81-89
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2b: Deleting the ““Max’ series
vields a Count-series bar chart

70

60

50

40

30

20

10

Count

33-41

41-49

49-57

57-65

65-73

B Count

73-81

81-89

89-97

97-105
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3a: Right-Mouse a ““Count’ bar;
Select “Format Data Series?”

Create Histograms using Functions in Excel 2013 1 5

|

33-41

41-49

49-57

2 Z
o i5eries "Count" -
Fitll QOutline * '

Delete

“:] Reset to Match Style

Il Change Series Chart Type...

Select Data...

Add Data Labels 2
Add Trendline...

WY Format Data Series... l

57-65 65-73 73-81 81-89
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3b: The default Gap Width
is Double the Bar Width

Eount Format Data Series

SERIES OPTIONS ¥

SO Ml
4 SERIES OPTIONS
I Plot Series On

Series Overlap || -27%
49-57 57-65 65-73 73-81 81-89 =

| G—
B Count Gap Width || 219% ‘
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3c: Change Gap Width to zero.
Result is a Histogram.

T e

Format Data Series °

Histogram

SERIES OPTIONS
SO M

4 SERIES OPTIONS
Plot Series On

C ol = =
":||I".. 1

LA

Series Overlap | | -27% =
W to57 58to b5 6Oto73 74to Bl BZto é —

Gap Width 1% G—

B Count
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Conclusion
Histograms display continuous data properly!
Histogram of Weights: Count by Age Group
T0
&0
S0
40
30
20
10
0
33-41 41-49 4g-57 57-85 B5-73 73-81 B1-29 Bg-97 g7-105

Age Group
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