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Introduction

Effective Performance Improvement (PI) is a data driven process. The use of data
enables informed, evidence based decision making. The application of data provides means for
initial analysis of how a process is currently performing, assists teams in priority setting,
identifying gaps, developing measurable goals and assessing the impact of interventions
designed to improve processes and outcomes.

Accurately constructed graphs are important to the PI process because they provide a
visual means for rapid, easy synthesis of potentially large complex quantities of data.
Quantitative information is communicated in a qualitative manner through the use of graphs
(Curran, 1999). This is particularly important for team members who may be less skilled in the
analysis of text data, tables or other more intricate formats. Trends, comparisons and patterns
from large data sets are readily apparent in well organized, formatted graphs. However, graphs
that are unclear, ambiguous or unnecessarily cluttered can make interpretation difficult and may
misrepresent the data. All graphs must be constructed to present a clear, undistorted, efficient
view of the true picture. To accomplish the graphic display must include clear labeling, scales

and data elements (Klass, 2006).

Labeling
1. Avoid all capital, script, cursive or novelty font formats (Curran, 1999).

2. Minimize all text that does not contribute to clarification of what the data means.

3. The title should be a clear and concise description of what the data represents.

4. Avoid repetition in the axis labels. If an axis clearly represents the year or “percentage”
has been used in the title, it is unnecessary to label the axis. Is an axis label is needed,
further define the measure that was used, i.e. percentage, # per 1000 births.

5. Use alegend in all charts that contain more than one data series. The ideal placement
for a legend is at the bottom of the graph to maximize the space used for the graphic
elements (Klass, 2006).

Scales
1. The scales (either axis) identify the measure of the data.

2. Use regular intervals for scales.

3. Display time scales left to right on the x-axis
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Data elements

1.
2.
3.

If used, gridlines should be light enough to not distract from the main elements.

Use most of the ink in the display for the graph elements.

Avoid the use of three dimensional effects, they distort the data and make interpretation
difficult.

If a bar chart is to contain more than 8-10 elements use horizontal bars versus vertical
bars (Klass, 2006).

Use a different line style or color to clearly differentiate the different data series in a line
graph.

When using color to represent different data elements there are colors that are not
usually confused unless the reader is color blind. These are: black, gray, red, green,
yellow, blue, pink, brown, orange and purple (Curran, 1999).
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Understanding Types of Data

In order to choose the correct type of chart, it's necessary to understand the type of data element that you are analyzing.
There are four types of data: categorical, ordinal, interval and ratio.

Discrete

limited categories with a
ranking from the lowest to
the highest, e.g. mild,
moderate, severe. The
distance between mild and
moderate is not
necessarily the same
distance as between
moderate to severe.

moderate, severe)

Military rank (private, sergeant,
lieutenant, captain, general)
Likert scales (1 = strongly
disagree, 2 = disagree, 3 =
neutral, 4= agree, 5 = strongly
agree)

Type Definition Example Appropriate chart
Categorical | data that can be separated | ¢ gender (male/female) Bar chart

into mutually exclusive e racial origin (Asian, Black, Pie chart

groups (meaning that an Native American, White) Pareto chart

observation in one e insurance type (private Control chart

category cannot also fall insurance, Medicare,

into another category) Medicaid, Champus, self-

insured, uninsured)

Ordinal A type of data containing e Severity of disease (mild, Radar Chart

Bar chart
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Interval

zero point on the scale
(the start of the scale is
NOT arbitrary)

Continuous data (equal e Calendar time
distances between e Altitude
numbers on the scale, e Fahrenheit temperature
negative values can be e Celsius temperature
used, but there is no

4] “natural” zero (the start of

g the scale is arbitrary)

% Ratio Continuous data (equal e Height

@) distances between e Weight
numbers on the scale e Time
AND there is a “natural” e Kelvin temperature scale

Bar chart
Pie chart
Pareto chart
Run chart
Control chart
Radar Chart
Scatterplot
Histogram
Line chart
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Getting Started

Excel provides a set of data analysis tools, the Analysis ToolPak, which can help to
save steps for some statistical analyses. Activating this option may streamline some of
your statistical analyses. All steps are shown with Excel 2007.

Activating the Excel Analysis ToolPak Add-in

1. Click on the Microsoft icon in the upper left hand corner of the screen.
2. Click on Excel Options at the bottom of the drop down box.

1
w View
1 Recent Documents = =
‘ New I Show/Hide Co
1 Graphs Using Excel = IbShow A E o
- 1 - .
7 Open 2 2006 BRFSS Saline Co = ¥ show Ink
0 3 2006 BRFSS data {= |
I I 4 FastStatsProfile g |
Save
5 2007 BRFSS data =1 ||5
= 6 Control chart = l G b
N Save As ¢ i
7 asq-control-chart b= ||f
i 8 ControiChart = ||f
@ Eririt d 9 measurement_assistant = (|f
Iy Time statement 5_10 = |||
7| Prepare » Iliness reports = |||
School lliness Report =l
— |l
\ ‘Q Send » flow-chart-template =
Morgan flow chart P ||f
g Publish » Copy of Time statement =1
Time statement 04_30_10 =
_Jﬁ Close Time statement 03_31_10 &= | |
= =
3 Excg Options | | X Exit Excel |
157 32 ' i I
16 | 33 2
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3. Click on Add Ins.
4. Click OK.

[

1

?,. =) Show hini Tosihar gn yelection

3 9] Enabile Live Prevew

L3 i Show Devaloper 2ab in the Rbbos |
S Cotorsenene | Stue v \
: Scivente ite: | Show testure desmptions in Sareerios | =]

s Trust Centes Create bls Foe use in sorts and M1 sequences: | Eait Custom Lists.,

s Reroweer
|32 Use this foat: Saoy Fort -l

-!—’l«‘ Fort sge ﬂE

Dafactt pew Tor new theets:  Rarmal View E

chade ths many theety ;- =

shaw yor copy of Ofce
User oame: [Sazeme Brommon
Cnaoms the languages you want 1o abe with Mirussft Office | Language Setbags.. |

B YU BEY Y SU BB RN NN RRURREEE

pleiwmiyeisinin kR EinEsEEgERsE
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5. If the ToolPak has not been activated it will be in the list of Inactive Application Add-ins.
6. Click on Analysis ToolPak.
7. Click Go.

9|Page

Add-ins

Name

Active Appiication Add-ins
Analysis ToolPak - VBA
StatPus Version 2.5

heation Add-ins

Conditionsl Sum Wizerd
Custom XML Data

Date XML}

Euro Cumency Toois
Finangal Symaol (XML)
Headers and Footers
Higden Rows and Columns
Higden Worksheets
Internet Assastant VEA
Inwisavle Cordent
Lookup Wizard
Mucrosoft Actions Pane 3
Solver Add-in

Dotiimernt Retated Add s
#éo Docurrent Refates Acd-im

Disadled Apphcabon Add-ins
No Disapdes Azpacanion Agsdn

Add-inc Analysis ToolPak
Publisher:  Microsoft Corporation

Location

T Microsoft OMice\Officed 2\Libeany Analyiis\Mpvbaen slns
C\Blerk-Carey\StatPlusV2s\ S1atPlusv2s v

umif.dam

C\Program Fites pEE)\Microsoft Oftice'\Officel 2\OFFRMD DLL
T\ DS Common Fesumiroiof shared\Smart Tag\MOFLDIL
eurotoolslam

O\ pBSCH Files' oft ¢h Tag\MOFLDLL
C\Program Files (d6)\Microsoft Ofice\Officel MOFFRMD.OLL
C\Program Files [SE)\Microsoft Oftice’\Ofticel I\OFFRMD.D(L
C\Program Files |@6)\Microsoft Office\OMicel 2\OFFRHD.OWL

T am Files pESPMicrosott Office\ Officel 2\Libeany HTMLXLAM
C\Program Files (S5 Microraft Office\Oficed I\OFFRHD.DLL
lockup dam

10iver xiam

Location: CAProgram Files pBSIMICrosoft Office Officel 2LIbrary\ Analysic ANALYS32 0L

Descriptions  Provides data analyin tooh Tor statistical and engineenng snatysin

Extet AdG-in
Document Inspector
Smant Tag

Excel Add-in

Smart Tag
Document Inspector
Document Inspector
Document Inipector
Excel Add-in
Docusment Inipadton
Excel Adduin

ML Expansion Pack
Exced Add.in

Manage | Excel Addns

i IM ’
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8. Check the Analysis ToolPak.
9. Click OK.

Analysis ToolPak

V| Analysis ToolPak - VBA
Conditional Sum Wizard
Euro Currency Tools
Internet Assistant VBA
Lookup Wizard

Solver Add-in

StatPlus Version 2.5

MEEEEERE

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis
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Formatting a Chart

Formatting a chart can be completed in several ways. When the chart is selected, the
Format, Layout, and Design tabs will appear. Quick changes can be completed through
these tabs, such as color schemes, adding chart titles, axis labels, and legends.

Microsoft Excel Chart Tools
Data Review View Design Layout Format
] S | ‘ L L) — =
T | =
!=|| D ' = [Number . B‘l___" M A =
= = — Ee
; l $ - % o ' 1-0 °°|‘ Conditional Format  Call o
1 Formatting = as Table = Styles = || &
(i Number \StAyles
) d L Sl A ¥ Boolkl [Comaanbany Moos] « Mecroson Excel Chart Toolt
e
j Hoale et Fage Lagaut Formubat Dats Redew Wiew Set Started Deésign Focmat
@ @8 = T e 3
Change  Save A vl Sefect j-‘ g —I——l . f i I l I l I . I . I . I l I . i Mave
Ohart Type Template =3..'Zo|urm Data = = Chart
Typs Data Cham sayouts Cham Shyes Lacatian
il pov - - -
O = R CRE Bookl [Compatibility Mode] - Microsoft Excel Chart Tools
~ Home Insert Page Layout Formulas Data Review View Get Started Design Layout Format
e e @ A || [ ] e ™ | | 6 | b g || Dot Name:
By Format Selection — ' = : Chart 1
= Picture Shapes Text Chart Axis Legend Data Data Axes Gridlines Plot Chart Chart 3-D Trendline Lines Up/Down Error
dReseHo Match Style * Box Title > Titles ~ ~  labels~ Table~ * > Area~ Wall~ Floor~ Rotation - v Bars~ Bars~
Current Selection Insert Labels Axes Background Analysis Properties

'%j H o 3 foold [Coopanblty Mode] - Micrusol Exce hart Took / - ' X
- Fromuli  Data  Resew  Vw  GHiSamad  Deogn Lweut | Fan -

Hete brviant Page Lagout

Pick Jrep > —— - Shape FiE - A & » Aign ~ - —~
\ d ”\ ‘I-'. v Y E; :
9 Faenat Setection anc o adc ane an: [ . ,4 ragt Outives + i /A & 4, '
P\ =
o Reset to Matrh Sty - et o SPape teech . L, Swerzion Pane A ' s
Carms Seiection Mot T s I onenl s RTINS Sty
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Formatting can also be completed by selecting an area of the chart and right clicking.
Once you right click, select Format Data Series.

B Seriesl

Delete
&5 Reset ta Match Style

.h Change Series Chart Type...
By select Data...

Add Data Labels
Add Trendline...
ﬁ“ Faormat Data Series...

rFuruJﬂtLlﬂ'[u SETIES) ﬂm—l
Series Options Fill
Fill ] O Mo fil
Border Color O solid fil
Barder Styles QO gradient fil
(O Picture or texture fil
Shadow (®) Automatic
3-0 Format [ tnvert if negative
[ wary colors by point

12| Page

From this option, you can choose
various colors for specific
sections (under the Fill Option), or
change border styles (under
Border Options). Be sure to
choose colors that reflect your
project. The colors should
coordinate where appropriate.
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Pie Chart

Usage

A pie chart is used to describe proportions. Pie charts work best when
sections represent at least 25% of the data.

Data Types

Categorical Data

Interpretation

Read each section as a portion of the whole. Ex. White people make up
88.5% of the people in Kansas.

Creation in | You will put your categories of information in one column and percentages
Excel | in the column next to it. Make sure percentages are calculated before
starting the pie chart.
1. Format data so that categories are in Column A and percentages are in Column B.
Clipboard '« Font
B5 - |
A B C
1 'White 88.50%
2 |Black 6.20%
3 Other 5.30%
4
5 |
eesee———
6
-
2. Select all data that you want included in the chart.
Clipboard T« Font
Al - |
A B C
1 |White 58.50%
2 |Black 6.20%
3 |Other S.EDEZ*E._
4
3
b
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14
3. On the ribbon, select the insert tab.
r’L!n 1 ¥ n ; 3 [FLT R W) LN IR T il
@ T
| Hame Page Layout Farmulas Data Review View
% ﬁ Calibri |11 - |A = =||w % General = =

55

== - l_ <0 | Conditional

Formatting ~

| ¥
Paste :3' |B I U ::::::: H_ A - || |

RIeas

Clipboard ™ Font

Alignment Ma | Number Ma | |
Al - _fr|white
A | B c | o | e | f | & | w | 1 | 1
1 |White 88.50%
2 |Black 6.20%
3 |Other 5.313%.
(4
5
4, Select the pie graph and select the type of pie chart you choose.

Bookl - Microsoft Excel

Ta)H9-®™- )+
Lad

Home ] Insert | Page Layout Formulas Data Review
R N SR = B 5&[_0
[ = v —
1A |EEEE IS = @ ‘
PivotTable Table Picture Clip Shapes Smartart Column Line Pie Bar Area Scatter Other
v | Art - - - > - ('hartsv ‘
Tables || lustratians 2-D Pie |
Al (@ fe | White ~m ||~ 6
| l"
A B C | D | E | v @ \\E ’@E
1 [white 88.50% e
2 |Black 6.20% m
3 |Other 5.30%.
| 3-D Pie
5 | ‘
~ | N,
:. @@
8 ‘ il AN Chart Types...
9 | ' '
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5. Click the type of pie chart you want. The chart will be automatically inserted into the
sheet.
(0a Hd49-0¢- 5 Boakl - Microsaft Exodl Chart Tools Lot
- ; =
Homs  Incert  Pagelayoat | Formulas  Dats Radew  View  Design iaout  Foumat % - =X
JEEIRRO =T é 5
Change Saweis Swrch  Sded @ @ = = = || Mo
Chart Type Tempizfe  Row/Column  Dafa M | Cnat
Type Bata Char Lagouts Chart Siyles Loaban |
l Charts . 5| ¥
I A B c D E F G H ! 1 P L M N 0 i
1 White 83.50%
2 Black 6.20%
3 (Other 5.30%
el
5
L3
l_ =
& B Venits
(% Easck ¢
16 Othe
2‘ E =T
12
E_ 1
13|
5
16 | |
= : :
W4 Sheet  Sheetd  Shee3 77 A N
e rege03BBRB Counts Sum1 {0 DIjE00%:
6. To add titles and labels, select the Layout Tab while the chart is selected. Titles, data

labels, and legends can be added from that tab. For more on Formatting the chart, refer to the
section on Formatting.
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Histogram
Usage | To examine the variability of the observed variable (aka central tendency), a

histogram will visually display the (1) spread and shape of a group of values and (2)

visually display the count (frequency) of those values within user defined ranges. A

histogram may be helpful as the initial step in analysis of a problem or process. For

example, if you are interested in understand the range of age within a population, a

histogram will “count” the number of persons whose age falls between 0-18, 19-40,

41-60 and > 60 years

Data | Single variable, continuous numerical data. Examples: age, height, weight,
Types | temperature.
Creﬁt:g 1. Format the data so that the numerical values populate a column. A minimum of
E 50 data points are recommended for the construction of a histogram (Tague,
xcel 2004).

2. Sorting the data may be helpful when determining the range of the values and
trying to determine groupings, but is not required. The Excel Help menu can be
used if needed for sorting.

3. Determine the range limits for the groupings of
interest. The number of groups is partially Number of | Number of
determined by the number of data points in the data points | groups
set. Additional considerations may include the <50 5-7
goal of the analysis and the intended audience.

Too many or too few groups may preclude 50-100 6-10
reliable analysis. The number and ranges can be | 100-250 5-8
mathematically derived or by using general

guidelines (Brassard & Ritter, 2007): >250 6-11

4. The group ranges are plotted on the x- axis and the frequency on the y- axis.

5. The following example uses the Analysis ToolPak Add-In for Microsoft Excel
2003, 2007 and 2010. This Add-In is included in the Excel program, but needs
to be activated (as described on page 7).

Interpre | 1. A normal distribution results in a bell shaped curve, with a single peak
tation approximately centered and as many data points on one side of the center as
the other.

2. Distributions that are skewed (more data points are present in lower or higher
ranges) may be due to natural limitations in a process. Example: infant birth
weight in a population. Skewing may also be the result of a process that is not
well controlled.

3. A histogram that is wide (has more spread) indicates variability in the process.

4. The presence of more than one peak is indicative of two separate processes or
sources of information. Example: a process that occurs on two different work
shifts with two different results (Tague, 2004).

5. The mean is an appropriate measure of center for normal distributions. The
median may be more appropriate for skewed distributions.
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Al

Normal distribution Skewed distribution
Wide variation Double peaked, bimodal

Creating the histogram

1. The values are sorted in this example. Excel will count the number of values that belong
in each group and use that information as the source for the graph.

2. Enter the desired group/bin limits in rows. Enter only the upper limits for each group in
this step. Group limits should be entered in continuous rank order.

3. To create the chart:

a. Click Data Analysis

b. Click on Histogram 3

c. Click OK.

e b .
Maoe it num Pamdes | Dats | Beew  Wew n-ung

.‘.':«. 3 ¥ 3] M«-.«» 211 f;:‘m 5 2" = J.’:' 1;3 5 "EJ il
Pl Do ity -ny Ll St vy ‘l’uu Frovwy  Oats mm Or!u\hu-l‘mu

SPTU I Sauises - Txtsihies - TN L

| Expanentl Smocthng
jf-1-| Tovo Sarpde for Variances

IBEC R Ewm oo s wsd e

4. A dialogue box will appear allowing the selection of the data to be included in the graph
using the mouse, or the keyboard. The use of the mouse for this purpose is the method
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used in the next several examples. Click the button to the right of the Input Range and a
second dialogue box will appear.

- Home Insert Page Layout Formulas } Data | Review View Developer
g From Access ‘v» A ,_:,;] ;1] Connections fz\l A:"—;’] ¥ (K Clear Tf f;«j‘v# _gl __FE]
<% From Web — — L3 % Properties ZiA 4 .{‘v Reapply I — -
Sk From O“,h?' |- F_vmmvg ‘Re‘fre.sh = i ﬁl Sort Fiiter {/Advanced Text to Remo:ler ) Data A Consolidate »‘.’\.
BE | Sources Connedtions All Columns Duplicates Validation An
Get External Data Connections Sort & Fifter | Data Tools
116 ~( £ | 4
Pl A | B8 | | ' ‘ | ‘ | K L M
1 AGE Bin limits /
2 18 24 Histogram
3 | 19 34
4 19 44 Input Range:
5 | 21 54 Bin Range:
6 | 23 64 .
7| 25 74 [liabels
8 | 25 Output options
9 | 26 () Qutput Range:
10 27 (@) New Worksheet Ply:
11 27 ") New Workbook
2 27 [] Pareto (sorted histogram)
13 31 [ cumulative Percentage
14 31 Chart Output
15 32
?l 23 4 I I

5. Using the mouse highlight the range of data to be counted into groups.

) 5
Home Insert Page Layout Formulas J Data [ Review View Developer
;~ From Access A 5! Lis| Connections FYET ¥ K Clear —1 = = N 1
R R TERI .z cF EEL
- From Web = = — |2 Properties . ":¢ Reapply 5
i From Other Existing Refresh {\1 Sort Fiiter 7 Texttc Remove Data Consolidate W
L[5 From Text Sources = | Connedtions All- == Edit Links A2 Advanced || columns Duplicates Validation = Am
Get External Data Connections J Sort & Filter | Data Tools
-Q £
B ‘ =G | D E F G H | I | J K L M
Bin limits 5

24 { = .
2
a
54
64
74

6. Press Enter after all of the applicable values have been selected. You will be returned to
the histogram dialogue box.

7. To identify the range of values for the groups (bins) click on the arrow to the right of the
Bin Range.
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Home Insert Page Layout Formulas ’ Data l Review View Developer
g From Access o 5 ,'] | Connections &l ﬁ ¥ K Clear T‘ 24-@ = _PE E
- From Web _U _L§ “ 21 %P properties aL ‘ ’{;; Reapply s==f — =g .
7 A From Other Existing Refresh Ll Sort Fiiter Textte Remove Data Consolidate WP
(gJFromText  Spurces- | Connections || An- == EditLinks ‘ % 4 Advanced | Columns Duplicates Validation = Ana
GetExternalData || Connections || Sort & Fitter | Data Tools
116 - @ %]
I a | 8 | ¢ | o | & | & | e | w [ v [ k | e | m
1 AGE  Binlimits
2° 18 24
| % | 19 34 Input
4 19 a4 InputRange:
5 2 54 Bin Range:
6 23 64 -
(7| 25 74 [@liabels
EHS 25 Output options
9 | 26 (7) QutputRange:
10 27 @ New Worksheet Ply:
11 27 ) New Workbook
12 27 [ Pareto (sorted histogram)
113 31 Cumulative Percentage
2 31 [V] chart Output
15 32
16 33 o I l

8. Using the mouse select the range of values to be used as groups.

Home Insert Page Layout Formulas I Data | Review View Developer

= N N - 3 “ || Connections || o 55 »  Clear | = B = — T
,_l": = EE 1y =" :“:“ ;-:rJPropcrties Zl E f 'queapply I j :.:-T i —_0, J‘JE
‘ From Fr'om From From Other Existing | Refresh : _ ) f\l Sort Filter 7 Text to Remove _Data Consolic
| Access Web  Text Sources | Connections || All- =2 Edit Links ‘ .../AdVaﬂledv}Columns Duplicates Validation -
Get External Data =l Connections J| Sort & Filter 1 Data Tools
B2 - e |
4 ..o e Lo Joes Jonw b b Lok Job Jo.M
_;_AGE 8
s
£
ES
g6e
ES
8

9. Press enter when the appropriate range of values has been selected. You will again be
returned to the Histogram dialogue box.

10. There are three options for placement of the resulting data and chart; (1) within the

original Work Sheet, (2) in a separate Work Sheet within the existing Work Book (a new
tab at the bottom of the Work Book), or (3) in a new Work Book (file). For this example
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the chart will be placed in a new Work Sheet within the existing Work Book. Select
where the chart will be placed by clicking the applicable button.

B Home Insert Page Layout Formulas | Data | Review View Developer
| 5 ' N 3 5 “s || Connections (| o j ‘$ Clear = ] T
=4 = e Al = Zl Al % 7 : o e e =
Sl B S8 =1 =t ;UJ A1 Properties Zla l &, Reapply EE= ﬂ - :é]
From From From From Other Existing Refresh . f\l Sort Filter 7 Textto  Remove Data
Access Web Text Sources~ | Connections || All- =2 Editlinks A7 Advanced || Columns Duplicates Validation =
Get External Data Connections Sort & Filter | Data Tools
G12 v (s £ |
Pl a T O O T F G Lo |l g | K L
L2 18 2 ' )
3 1 m I —_—
4 19 a4 f oot :
= Input Range: SAS2 E
| ———
6 23 Bin Range: |$B82:9887 E3]
2 - M mee e
S8 2
= = 6o
11 27 | © New Worksheet Ply: ]
12 27 () New Workbook
223 31 ["] Pareto (sorted histogram)
14 31 [~] Cumulative Percentage
15 32 ‘ Chart Output
ECIE: | —
17 a3 . :
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11. Click OK. The resulting data will be displayed and the histogram created.

i ) R—
Home Insert Page Layout Formulas | Data t Review View Developer
g FromAccess = ‘ﬁﬂ “ |35 connections oY) E : { Clear
{5 From Web =i BT % Properties ‘ ZA % Reapply
From Other |  Existing ‘ Refresh ‘ Z| Sot | Filter ., extto  Remove
HFromTed  Sources~ Connections || All~ == EditLinks | .7 Advanced || Columns Duplicates Va
| GetbdemalData || Connedions || Sort&Fitter !
A1 v £« | Bin
loanlbse ¢ [ o | e | F | e | oW | o | o1 | K
1 Bin  Frequency] .
2 2 5 Histogram
3 13) 40
4 a4 27 g 30
5 54 35 s 2
6 34 £ 10
M Frequency
7 74 13| 0
8 |[More 21 24 34 44 54 64 74 More
—_
9 Bin
10
1

W 4 b h| Sheets Sheeti , Sheet2 ,Sheet3 . ¥

Ready 1 |
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Formatting the histogram

1. Changes can be made to the chart by clicking on the chart and selecting a specific element
within the chart. Histograms do not have spaces between the bars, so the resulting bars
representing the data within the groups will have to be formatted.

2. Click in the chart, then specifically on the bars. Markers will appear that designate the bars
(data series) as the element to be formatted.

3. Right click on “Format Data Series”

Home Insert Page Layout Formulas | Data | Review View Developer Design Layout
= From Access - B “] -:I Connections ‘}l A ;" ] { Cleat T! = |
—a From Web = = = 31 Properties . LA ';;. Reapply ! T

From Gther Existing Refresh ’\1 Sort Fifter ol Textte Remove
L[5 From Text Sources = | Connections All == Edit Links ’ | 22 Advanced || columns Duplicates \
Get External Data Connections Sort & Filter
Chart1 +( J | =SERIES("Frequency",Sheet5!SA52:5AS8,Sheet5!5B52:5858,1)
WSS VS ST S S N T S RS S S S . S N TS p— "o—_—
1| Bin Frequency ‘ . ‘
> 2 S Histogram
3 34 13 40 i Markers indicating the data
4 | 44 27 E 30 - e w 4—| series have been selected
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4. Inthe Format Data Series dialogue box highlight Series Options.

5. Move the Gap Width slider as far left as it will go toward “No Gap”. The bar color has
been removed for visibility in this example. Other aspects of the data series, such as
color, can be easily customized using the options found in the Format Data Series
dialogue box.
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6. To facilitate visibility and differentiate the data in each range a border has been placed
around each bar.

7. Inthe Format Data Series dialogue box select Border Color on the left.
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8. Then select Solid Line and a Border Color. A color should be selected that will be visible
against the bar color. For the purpose of this example black was selected.
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9. Exit the dialogue box by clicking on Close.

10. The chart title and axis labels are easily edited by clicking on that component of the chart
and typing in the desired information.
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11. The ranges for the axis labels are easily edited by typing in the cells that contain that
information. The chart will be updated automatically.
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Bar Chart
Usage | Bar charts provide a visual image for comparison of values among groups or
categories of data.
Data Types | Any discrete attribute or variable data. . Examples: race, gender, marital
status, department, work shift, year
Creationin | 1. One or more groups of data may be represented. Identify the groups of
Excel interest.

The bars may be vertical or horizontal.

3. Groups or categories are represented along one axis. The other axis is
scaled as a reference point for the numerical values represented by the
height or length of the bars.

4. Enter the data to be used for the chart as displayed in the example below.

Sort the data by the variable of interest. In this example the rate of black
infants born of low birth weight is the variable to be highlighted.

Interpretation

Focus on the tallest and shortest bars, the size of each bar within a group, as
well as the change in size of the bars over time. The birth certificate data used
in the following example highlights the substantially higher rate of low birth
weight infants born to Blacks as compared to other races. Additionally, it is
apparent that there was little change from 2004 to 2008.
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Creating the bar chart

27

Highlight the data and captions for the desired chart.
Click on the “Insert” tab in the ribbon.

Click the “Column” chart in the chart types and select the desired chart type from the
drop down box.
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4. The chart will automatically be placed in the existing worksheet. If the columns and rows
include headers and that information was included when the data for the chart was
highlighted the axis intervals will be appropriately labeled automatically.
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5. The chatrt title, axis labels and legend are added and edited by highlighting the chart and
selecting the desired component from the “Layout” tab in “Chart Tools”. In this example a
horizontal axis label is omitted because the category labels are self explanatory.
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6. Similarly, a chart title is added by selecting “Chart Title” and the desired location in the
Layout tab of Chart Tools. Type the desired title.
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7. The legend that is generated when the chart is created is automatically placed to the
right of the plot area. The preferred placement is within or below the plot area (Klass,
2006). To move it select the Legend option and the desired placement from the drop
down box.
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8. A text box can be added to identify the source of the data used for the chart. Select Text
Box from the Layout tab in Chart Tools. The required information can be typed in to the
text box.

Home insert Page [ayout Formuiss Data Review View Developer Design Lyout Fomat

,;T;:SMM DU’) A= | L‘:]_]ﬂﬂ ’_“_ng g,]m d ) =J_J

Pcure Shapes: Tedt Chart &4xs legend Data Dats Ayzs Cndhn:s Plot hant 31

= D Trendlme brres Up@Da
& Reset to Match Style - BB Titlew Tles- -  labels~ Tablev | - Area~ Wail- Ficor~ Rotstion -
Cument Sefedion Insert “\ Labels Axes Eackground Lnakysis
| Chart 2 - 5| N\
|« T B c D B N s T J X L M N o
1 nttp://kic.kdhe.state.ks.us/kic/Birth.html 8
2  Birth Statistics for the State of Kansas
3  Outcomes: Low Birth Weight = < .
"4 Rates per 100 births by race Low Birth Weight Infants in
Al Kansas by Race
5 Year Black White Other Races
6 204 135 68 7 73 W
Bz & 2005| 141 67 6.2 7.2
8 2006 127 68 64 7.2
g 2007 13 67 68 71 =
10| 2008| 128 67 72 7.2 £
11 2004-2008] 132 68 6.7 7.2 g
2 i
3 L
14 2
5
a6
Az
= . : . :
? 2004 2005 2006 2007 2008 2004-2008
== Scerce:Birth
20 Stasisics for € B Biack W Whitz= ¥ Other W AllRaces
- — - —

31|Page



Creating Performance Improvement Charts in Excel 32

9. At any time the chart can be moved to a separate worksheet within the workbook by
clicking on the chart and selecting the Design tab in Chart Tools, then selecting Move
Chart. A dialogue box will appear allowing the user to select a different worksheet within
the workbook as the location for the chart.
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Pareto Chart

Usage | The Pareto chart is used to identify areas which are causing the largest
problems. The idea of the Pareto Chart stems from the Pareto Principle, where
80% of the trouble comes from 20% of the problems. The Pareto Chart helps
to identify how many issues can be addressed with limited resources.

Data Types | Categorical data which is able to be quantified.

Interpretation | The chart not only shows the areas of largest problem, but also shows the how

much of the total those problems represent. In the case below, “Uncomfortable
Beds”, “Nothing on Television”, and “Bad Food” are the categories in which
80% of our problems are stemming from. It would be wise for the organization
to focus on those three areas, as they will give the most return.

1. Arrange categorical data in order of largest to smallest. To do this, highlight both the

categories and numbers. Then, click the Sort & Filter button.
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5 Delete ~

[ = Sort & Find &
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2. Once you click the Sort &Filter button, select the “Custom Sort” option.

= = S 4
vg-)l = ERUEX
(aInsert - 3 - A? }3
. 7 T 5
™ Delete - | (@]~ 7
Sort & | Find &

- =)
®|Format v || (2~ !Filter ~ |Select ~

_Cels L 5] sortatoz / 2
B soizrea

L m Wf - Custom Sort.., e

Displays the Sort dialog box which
enables sorting by multiple
columns or rows, case-sensitive
sorts; and other sort options.
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3. Sort by the column you have your numbers in. In this case, we chose column B to sort
by, as our numbers are in Column B. Under the Order section, choose Largest to
Smallest. Select Okay.

Sort

’ 4] Add Level ] ’ X Delete Level ] ’ E3 copy Level ” it || # || Options... [] My data has headers
Calumn Sort On Order
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3

[ OK"T [ Cancel

4. Under the numbers column, total the figures. Be sure you have selected the cell under
column you want totaled. Select the auto sum button.
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5.

35

In column C, the percentages need to be calculated. You do this by dividing the

category count by the total and multiplying by 100. In this case, your figures should
match what is below. (68/187) *100 = 36.36364

| - b

A

C

Uncomfortable beds

6y 36.36364
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44
35
a0
10

23.52941
18.71658
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5.347594

187

EY =R, B R S R N R

/

6. Once the percentages have been calculated, in column C, the percentages need to be

added together in the following format:
Cl1=D1

D2=D1+C2

D3=D2+C3

D4=D3+C4

D5=D4+C5

Continue this format until you have added all the categories. Your totals should reflect

what is shown below.
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7. Format your numbers to round to 2 decimal points. Do this by highlighting the data, right
click and select Format Data.
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8. Select number category and set the decimal places to 2. Select okay.
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9. Highlight columns A, C, and D. Select the Insert Tab on the Ribbon.
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10. From the Line Graphs, select the Lines with Markers chart.
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11. The chart will be inserted in the worksheet. Right click on the red line
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12. Under Series Options, select secondary axis. Hit close.

Format Data Series

[+ series options | Series Options 12
Marker Options Plot Series On
Marker Fil O Primary Axis
Line Colar (® Secondary Axis

Line Style

Marker Line Color
Marker Line Style
Shadow

3D Format

13. Once the right axis is added, right click on it and select Format Axis.
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-
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Delete
£ | Resetto Match Style
A Font..
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h Change Chart Type...

:‘ 24 % Select Data...
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*/

P& Format Axis...

Yo

14. Change the Fixed Maximum Amount to 100.00. Select close.
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Format Axis

| ot Options | | pis Options
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Fill Maximum: (7 auto & Fixed |1IIIIII.IZI 4 |
Lime Colar Major unit: (@ Autp O Fixed |;:,: |
Line Style Minor unit: @ Aute O Fixed [4.0 |
I I R T J

15. Select the blue line. With the blue line selected, click the Insert Tab in the Ribbon.
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16. Select the Column Chart, and select the Clustered Column option. This will change the
line to bars.
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nulas Data Review View Design

Ax & = g |-

Column| Line Pie Bar Area Scatte

v - v

16

2-D Column L
SO ge Ul -m | laml =)

J Clustered Column L

{[ "3_0 Compare values across categories
1 by using vertical rectangles,

I

L1
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17. Once selected your chart will reflect what is below.

- 53891

i 40 /._’—I— 100.00
N as o - 90.00
3 { - 50.00
i1 307 - - 70.00
25 1 - 60.00
20 + 50.00
15 - 40.00
10 4 - 3000 )
L 20.00 I Seriesl I
i r 1000 ——-Series? |
0+ 0.00
¥ & % &
& 3\"0 anb o &
2 & & R
¥ Lt Q@" &
L) & ‘6\
& o
(5'0 &(«‘
i) &
— S

18. Select the legend and hit delete. This will remove the legend from the graph. Under the
layout tab, chart titles and axis labels can be modified/added.
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18
1 - Microsoft Excel Chart Tools /

ulas Data Review View Deasign Layout. Format
==l [ | = . : HE | L
(i) o] faoz] (o] [B] | ] (] m
Chart Axis Legend Data Data Axes Gridlines Plot j
Title~ Titles ~ v Labels ~ Table ~ * » Area~ 2
Labels Axes Backgre

19. To customize the chart, refer to the formatting section.
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Run Chart

Usage

Monitoring trends and/or changes in processes or events over time. Run charts are
not very helpful for detecting special cause, but general rules regarding observation
of data points for trends or shifts in the process may indicate further investigation is
needed. A run chart is the precursor of a statistical process control chatrt.

Data
Types

Any attribute or variable data that can be measured on a time scale. In public health
practice surveillance data is an example of events that are measured over time.

Creation
in Excel

1.

A minimum of 20-25 data points is recommended for the construction of a run
chart (Brassard & Ritter, 2007).

Determine a meaningful time interval for the data of interest. This may be days,
weeks, months, etc. The time sequence is plotted as a consistent interval on the
X-axis.

The measurement data is plotted in reference to the y-axis.

The central measure, which serves as a reference point, for a run chart is the
median

The data elements should populate columns, with the appropriate header at the
top.

The chart in this example uses percentages, the number of events that occurred
each month (numerator) divided by the sample size (denominator) each month
multiplied by 100.

Interpre-
tation

When trending data over time it is extremely important that the data source,
definitions used for the measure or sample size (denominator if calculating a
proportion or rate), time interval, etc. remain the same. Any change in the data
source, collection or analysis methods will render comparisons invalid.

Interpretation of the chart should be done by someone with underlying
knowledge of the process.

General rules that may indicate a need for further investigation of the process
include:

a. 9 consecutive values above or below the center line
b. 6 consecutive increases or decreases

c. 14 consecutive points alternately decreasing and increasing (Brassard &
Ritter, 2007)

25
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Performing the calculations and populating the cells needed

for the chart.

1. Column D must be populated with the percentage rate. The easiest way to do this is to
highlight the cell where the value is to be placed and type the formula using the column/cell
where the values are found.

Home

Insert

Page Layout Formulas

| Z 0 @ @G

Insert

v

AutoSum Recently Financial Logxcal Text Date &

\ Time ~

F Lt ey

X | =a2/02*100

Function » Used ~
| AVERAGE v
A | B
1 #events Sample
2 | 13] 350)
3 11 367
a | 12 361
5 14 371
6 13 366
7 13 362
8 12 369
9 | 14 374
10 11 365
11 | 10 364
12 11 359
13 | 14 360
14 12 372
15| 10 351
16 13 357
17| 11 371

288

C

. Month
01/09|2/b2*1

02/09
03/09
04/09
05/09
06/09
07/09
08/09
09/09
10/09
11/09
12/09
01/10
02/10
03/10
04/10

ns/1n

Ls =

..\

%

2. To calculate the values for the remamlng months and populate the corresponding cells,
place the cursor on the bottom lower right corner of the cell and a + will appear. Click the
left mouse button. Holding the left mouse button down, highlight the remainder of the
column where the values are to be placed.

3. The cells will be populated with a formula that applies to that specific row of values.
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Home Insert Page Layout Formulas Home Insert Page Layout Formulas
:;!] :E:Zy Calibri <l - IA‘ ﬁ > @ @ @ |j ﬁ
Pavste # Format Painter | B 7 U -|| v|| &.' il FInsevrt AutovSum Recent'ty Fma'ncval Loglcal Te.xt Date%L L
|| Function Used Time~ R
Clipboard ] Eont Function Library
| D2 - fe | =A2/82*100 | D2 v # | =A2/82*100
A B c il A | 8 | c |[BEBEM E
1 #events Sample = Month % 1 #events Sample  Month %
2 13 350 oy/oo] 371 2 13 30 oyoo| 37
3 1 367 02/09 g3 1 367  02/09 3.00
a 12 361 03/09 5 V) 361 03/09]  3.32
5 14 371 04/09 _J 14 371 04/09 3.77
6 13 366 05/09 6] 13 366 05/09] 355
7 13 362 06/09 7| 13 362 06/09 3.59
8 12 369 07/09 8 i) 369 07/09] 3.5
9 14 374 08/09 9| 14 374 o8/os] 3.7
10 11 365  09/09 10 un 365 09/09] 3.01
11 10 364 10/09 11 10 364 10/09 2.75
12 11 359 11/09 12| 1 359 11/09]  3.06
13 14 360  12/09 13 14 360 12/09 3.89
14 12 372 01/10 14 1 32 oyl  3.23
15 10 351 02/10 15 10 351 02/10 2.85
16 13 357 03/10 15? 13 357 03/10 3.64|
17 11 371 04/10 17| 1 371 o4/10] 296
18 12 355 05/10 18 12 355 05/10 3-33|
19 12 371 06/10 19 12 371 06/10]  3.23
20 10 357 07/10 20 10 357 07/10) 280
21 11 366 08/10 2 u 366  08/10]  3.01
22 14 372 09/10 2 14 32 0910 376
23 13 366 10/10 2 13 366  10/10]  3.55
24 1 64 11/10 2y un 364 11/10|  3.02 /
25 14 361 12/10 Ll W oy D0|EEEY.
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4. The median value for the center line can be obtained using the statistical functions in Excel.
a. Place the curser in the cell where you want the value placed
b. Click on More Functions in the Formulas tab.
C. nghllght Statistical, scroll to Median and left C|ICk the mouse.

s Povew View Dnnnun Aadns

ﬁ a m A Duting Nane * 234 Trann
5 < Tce

Tnsert  AutoSum Eum hnmnllnwr 'm Usted lockup & Matn | teame

Fundion ’ et Time = Befesence * & Trig * runamm | Manager d:’ Croate from Selecban o Reme
Funenun Libieey & a LOUNORNOISY & x
| [ > ol 13 Pt tngmesreg ¢ v i 4
== — $
A 8 c o £ B GBS Sure . MexA /
#eovonts Sample  Month % Madian 10 ifoemabicn » MEDIAN

13 o oye  sn[_ 1 x - P

1
2

3 11 167 02/os 3.00 \ o
4 12 s 038 3.32

5 14 7 08/ 377 "oue
o

7

B

9

13 w6 o8fos 358 NEGBINOLONT

13 62 05/08 3.59 NORMDEST

12 65 07/ 325 NORMDW

14 s oa/o9 174 R
10 1 385 05/05 3.0
11 10 B 10009 275 HORERN
12 1 %% 1jos 3.06 FEASSON
13 14 360 12/09 3.89 PERCENTILE
14 12 o0 L2 PERCENTRANE
15 10 s 0/ 2.85 -

P
16 13 57 03/10 3,64
17 1 M 0410 2,96 POIsSON .
m 12 s o0 3.38 W00
19 12 in 0§10 3.23 QUARTILE
2 10 37 ovh0 2.80 RANK
2 1 66 0610 3.01
R

2 14 L7 T3 T 3.7 &
2 13 w6 10/10 3.55 s
un 1 B4 110 .02 sLope
5 14 B/ 12/10 3.88 SMaL

5 A dialogﬁe box will appear asking for the range of values that will be used to obtain the
median. In the box titled Number 1 type D2:D25.
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"ng PR

nset o  Pagelayout |fomuus| Data nmw View  Developer  Add-ns

l-(one -
> - [, 5y ) Define Name ~ i?!rue Precedents Show Formulas e
AZEBONE Q6 6 I 2 4 [=
- S Use n Formula 2.5 Trace Depengents '2, Errot Checking ~ ~
insant AutoSum Recently Financial ioo:ral 7:11 Date & lockup & Math More Name S Wat
Function - Used - Time ~ Refetence * &Trig = Functions * || Manager Y Creata trom Selection o1« Remove Arrows L Evaluate Formula | | wing
| Function Library Defined Names Formula Auditing
| MEDIAN ~ (1 % «|fe =MEDIAN(D2:D25)
A B |
1 #events Sample
2| 13 350
3 | 1 367
4 12 361
5 | 14 I k {3.71428571428571;2.99727520435%
‘ | 13 366 X E F number
7| 13 362
8 12 369
9 | 14 374
10 11 365
n 10 364 = e
53 " % Returns the median, or the number in the middie of the set of given numbers.
Rail Number1: rurb«l,naberz, . are 1 to 255 numbers or names, arrays, or references
13 14 360 < that contain numbears for which you want the medan.
14 12 372
15 10 351
16 13 357
17 1 371
18 12 355
19 12 31
20 10 357
21 11 366
22 14 372
23 13 366
24 11 364
5 14 361
Click OK.

Alternatively, click on the arrow to the right of the box titled Number 1.

When a new dialogue box appears (below), click the arrow on the right.

Highlight the range of cells that contain the values to be used.

10 Press Enter. You will be returned to the previous dialogue box (above).

11. Click OK.
[

© o~
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12. There are various methods to provide the data that tells the program to chart the mean line.
The simplest is to populate the values in a column that will provide the value for a data
series. To populate the cells that provide the data right click the mouse in the cell that
contains the median value.

13. Click Copy.

o

Home Insert Page Layout Formulas | Data Review Developer A
~3C
ﬁZ@@ﬁ\J@ﬁﬁﬁj
Insert AutoSum Recently Financial Logical Text Date& Lookup & Math More Name
Function > Used ~ > > ~  Time~ Reference ~ &Trig ¥ Functions ~  Manager &?(
===ction Library Defiy
l £2 e 12 [ =MEDIAN(D27==
S ‘Clibn'll-A‘A'S-%vj
A B C E :
| - ' BZEIN-O-A-W05
1 #events Sample Month % \ Median = A - % %
2 13 350 01/09 3.71 3.
/ : % | cut 13
3 11 367 02/09 3.00 =
a 12 361 03/09  3.32 SR o0y
5 14 371 04/09 3.77 @ | Paste
6 13 366 05/09 3.55 | Paste Spedial..,
7 13 362 06/09 3.59 Insert...
8 12 369 07/09 3.25 Delete..,
9 14 374 08/09 3.74 Clear Contents
10 | 11 365 09/09 3.01 Fitter S
1| 10 364 10/09 2.75 ot .
12 11 359 11/09 3.06 —
13 14 360  12/09 3.89 Gll| Insert Comment
14 12 372 01/10 3.23 & Eormat Cells...
15 10 351 02/10 2.85 Pick From Drop-down List...
16 | 13 357 03/10 3.64 Name a Range...
17 | 11 371 04/10 2.96 9@ Hyperlink...
18 12 355 05/10 3.38
19 | 12 371 06/10 3.23
20 10 357 07/10 2.80

14. Place the cursor in the next cell down, cell E3.
15. Right click the mouse and left click on Paste Special.
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S

Page Layout

| Formulas |

R AREl 1<ty e
Graphs Using Exce

Data me View Devclopet Add.Ins

Zﬁﬁﬁdﬁﬂﬁ@ W

Insert | AutoSum Recently Financial looﬁd Tt Date& lookup & Math More Name
Function - Used = - = Time~ Reference~ & Trig~ Functions = | Manager B2f Createf)
| Function Libtary Defined Nal
! €3 - 3
Wl_» - 14 T ST = ' |
1 #events Sample Month | rrmern Sl o SRR | -
T om\q‘ WS FICIVSEEL | S
3.l 1 367  02/09 3.00 » - -
a 12 361 03/09 332 R
5 14 7 04/09 3.77 ‘43 Sopy
6 13 366  05/09 3.55 |;n. Baste W4
7 13 362 06/09 3.59 ; Paste Special..
8 12 369  07/09 3.25 || jsent..
9 | 14 374 08/09 3.74 | Detete..
10 1 365  09/09 3.01 | Clear Coptents
1 10 364 10/09 275 | - .
12 1 359 11/09  3.06 |
13 14 360 12/09  3.89 1 B s
14 12 32 01/10 3.23 | Insert Comment
15 10 351 02/10 2.85 | & Eormat Celis..
16| 13 357 03/10 3.64 | Pick From Drop-down List...
17 1 i 04/10 2.96 | Nameagange...
18 12 355  05/10 3.38 ! iypeint..
19 12 371 06/10 3.23 ‘
20 10 357  07/10 2.80
21 11 366  08/10 3.01
22 14 372 09/10 3.76

16. Click Paste Link in the dialogue box that appears. This tells the program to populate cell E3
with the absolute value of cell E2.

16

() All using Source theme

) All except borders

) Column widths

() Formulas and number formats
() Valyes and number formats

17. Fill the remainder of the cells in column E by placing the cursor on the lower right corner of
cell E3, right click, hold, drag and highlight the cells to be filled.
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Je

Home Insert

Page Layout

Zﬁ@ﬁjﬁ

Formulas

ﬂ ﬁ

Insert AutoSum Recently Financial loglcal Text Date& lookup& M
Function ¥ Used ~ X *  Time~ Reference~ &T
Function Library
g | e |
E3 v f | =Se$2
a8 el D NS F

1 #events Sample Month % Median
2] 13 350 01/09

3 | 11 367 02/09

4 12 361 03/09
3 | 14 371 04/09

6 13 366 05/09

2 2 13 362 06/09

8 12 369 07/09
9 14 374 08/09
10| 11 365 09/09
11 10 364 10/09

12 11 359 11/09

13 14 360 12/09
14| 12 372 01/10
15 10 351 02/10
16 13 357 03/10

17 11 371 04/10

18 12 355 05/10

19 12 371 06/10

20 10 357 07/10
21 11 366 08/10

22 14 372 09/10

23 13 366 10/10
24 11 364 11/10
25 14 361 12/10

26

27

28

29

20
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Creating and formatting the chart

1. Arun chartis called a line graph in Excel. To create the chart:

a.
b.

Click on the Insert tab.
Highlight the data and headers that will be used to create the chart.

Click on the Line chart and highlight the desired type of chart. For this example a
line chart without data markers is used as the foundation to build the chart.

Home Insert Page Layout Formulas Data Review View Developer

0 el BS P 2l |k S ol 5
PivotTable Table Picture CAhp Shapes SmartArt Column Une Pie Bar Axea Scatter Cct
5 ot 5 . > z
Tables Tilustrations izr.nTmf — ]

e
\ c1 v £ | Month
A 8 c D E } > \ \ | |
1 #events Sample Month % Median _
2 13 350] 01/09 3.71 3.29 {,;A;.:' j ]
3 1 367  02/09 3.00 3.20) || |22 |
4 12 361  03/09 332 3.29) 30yine
S | 14 371 04/09 3.77 3.29
6 13 366 05/09 3.55 3.29 L&
7 13 362 06/09 3.59 3.29) |
8 12 369|  o07/09 3.25 3.29| | an chartTypes..
9| 14 374 08/09 3.74 3.29
10 | 11 365 09/09 3.01 3.29
11 10 364 10/09 2.75 3.29
12 11 359 11/09 3.06 3.29
13 14 360 12/09 3.89 3.29
14 12 372 01/10 3.23 3.29
15 10 351 02/10 2.85 3.29
16 13 357 03/10 3.64 3.29
17| 11 371 04/10 2.96 3.29
18 | 12 355 05/10 3.38 3.29
19 12 371 06/10 3.23 3.29
20 10 357 07/10 2.80 3.29
21| 11 366 08/10 3.01 3.29
22 14 372 09/10 3.76 3.29
23 13 366 10/10 3.55 3.29
24 11 364 11/10 3.02 3.29
25 14 361 12/10 3.88 3.29
26
27

2. The chart will automatically be placed in the existing worksheet.

3. For the sake of visibility, it may be helpful to add markers at each data point. To do this:
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Click on the data series. Markers will appear indicating the data series has been
selected.
Right click the mouse
Highlight and left click on Format Data Series. A new dialogue box will appear.

Design

Home | Insert Page Layout Formulas Data Review View Developer Add-Ins Layout Format
‘ j & Cut -l A A "i-l'!‘-vx-l T Wiap Text eral E":, '
| o <2 Copy = = Rl . ol
| Pt omat panter || B W] [ (]| S0 ] | e & center - | (8o [ | Concitonal Format ¢
[ Chipboard = Font v Alignment . Number : Styles
1 Chart1 'A\_‘__ﬁ'l =SERIES('Run Chart median'!$D$1,'Run Chart median'!$C$2:5C$25,'Run Chart median'!$D$2:5D$25,1)
A | 8 | c D E_| F G H 1 T L | M | »
1 #events Sample Month [% TMedian
2 13 350 01/09 3.71 3.29
3 1 367 02/09 3.00 3.29
Bl 12 361 03/09 3.32 3.29 -~ 1
5 14 n 04/09 3.77 3.29 Delete
6 13 366 05/09 3.55 3.29 Reset to Match Style
7 13 362 06/09 3.59 3.29 | Change Series Chart Type..,
8 12 369|  07/09 3.25 329 | Select Dotas: L«
9 14 374 08/09 3.74 3.29 i "

3 b Me dian

10 1 365 09/09 3.01 3.29
1 10 64| 10/09| 275 3.9 1.00 3 [ [Ae0umiskes
12 n 359 11/09 3.06 3.29 0.50 - - Add Trendline...
13| 14 360  12/09 3.89 3.29 0.00 | 2T EormatData Series.. \
14 12 372  01/10 3.23 3.29 2 2 2 g2 23 8 3 8 3 ¢
15 10 351 02/10 2.85 3.29 S 8 s g IFges g g 3c
16 13 357 03/10 3.64 3.29
17 11 n 04/10 2.96 3.29
18 12 355 05/10 3.38 3.29
19 12 371 06/10 3.23 3.29
20 10 357 07/10 2.80 3.29
21 1 366 08/10 3.01 3.29
22 14 372 03/10 3.76 3.29
23 13 366 10/10 3.55 3.29
24 11 364 11/10 3.02 3.29
25 14 361,  12/10, 3.88] 3.29
26|
27

4. Select Marker Options on the left of the dialogue box that appears.
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5. Select the desired marker using the radio buttons in the right side of the Format Data
Series box.

- —
Format Data Series I&M

Series Options Marker Options
*Marker Options
Marker Fill

Line Color
Line Style ® batn.
Type: i‘ [~]

Marker Line Style Size: |5

Marker Line Color

Shadow

3-D Format

6. Format the chart axis, labels and legend using the Chart Tools, Layout tab options.

7. Add an explanatory title to the chart.
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Control Chart

Usage

A control chart builds on the run chart by adding upper and lower control limits
based on statistical methods. The premise of the control chart is that the
application of these methods provides guidance as to the probable cause of
variation in the process being monitored. The underlying assumption is that
almost all of the variation that occurs in a process is random, or expected, and
that special cause variation is powerful, but occurs very rarely. However, the
observation that a process is in statistical control does not mean that there is
not opportunity for improvement.

Data Types

Attribute and variable. There are several different types of control charts.
Selection of the appropriate chart is dependent on the type of data, sample and
sample size. The calculation of control limits are specific to the type of chart
used (Brassard & Ritter, 2007).

Creation in
Excel

1. The calculation of control limits should be undertaken only when a
process is believed to have been in control, i.e. no trends, unusual runs
or evident issues. A minimum of 25 data points are recommended for
the calculation of control limits. Control limits should not be recalculated
unless there is a process change.

2. The industrial standard for control limits is 3 standard deviations (o)
above and below the mean. The use of 3o for control limits provides a
99.7% probability that measures within the control limits are the result
of expected variation in a process (Hansen, 2005). There is some
debate about the use of 30 for healthcare because of the complex
nature of human pathology and the potential seriousness of waiting too
long to investigate the root cause of an out of control signal (Sellick,
1993). The use of 20 results in 95.4% probability that variation within
the limits is random. However, there is a slight decrease in specificity,
or that a random event could be mistaken for special cause (Hansen,
2003). For the purpose of this example, both 20 and 3o control limits
are created.

3. While it is tempting to use the Excel Standard Deviation function to
calculate the standard deviation for all of the monthly percentage
values, this may be an over simplification of accepted statistical
methods (Benneyan, 1998). For this example the standard formula is
used to calculate control limits.

4. The example below creates a p-chart based on the data provided for
the creation of the run chart example above.

5. Use the average sample size (n-bar) creates a static control limit for
ease of creation in Excel.

Interpretation

The occurrence of measurements that signal the need for further investigation
include:

1. Any single measurement outside the 3o upper or lower control limit.

2. Eight consecutive measurements above or below the center line.

3. Three consecutive measurements in the range between 2o and 3o.

4. Five consecutive measurements in the range between 10 and 20.

5. Patterns, runs or trends as discussed in the Run Chart example.
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Selecting the appropriate chart (grassard & Ritter, 2007)
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X-bar and s

X-bar and R
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Defect data: one unit
may have multiple
defects

Constant
sample size:
usually ¢ >5

Variable
sample size

C Chart

U Chart
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Calculating the values and populating the cells for the chart.

The p chart uses the mean for the center line and to calculate control limits.

2. The AutoSum function is used here to obtain the total number of events for the entire
monitoring period and the total sample size. These values are used to calculate the mean.

a. Highlight the cell below the values to be summed.
b. Click the AutoSum function in the Formulas tab and press enter.
c. The result will be placed in the highlighted cell.
d. Complete this action for both the events and the samples.
3. To calculate the mean:
e. Highlight the cell where the value is to be placed.
f. Inthe formula bar type = a27/b27.

g. Press enter.

Home Insert Page Layout Formulas |

Page Layout Formulas Dat

@D fF ZDE@HE

Autosum Reflently Financial Logical Text Date & Lo Insert AutoSum Recently Financial Logical Text Dated&
- - - Time = Ref Function 1w Used ~ Y v - Time ~
i e
MEDIAN » (> % o f& | =sum(a2:a26) | MEDIAN ~ 0 x o & =a27/027
A B C D 3 A B c > =
1 #events Sample  Month % Mean 1 #events Sample  Month % Mean
) T 1: 3‘; 350 01/09 371 3 13 350  01/09 3.71
3 11! 367 02/09 3.00 3 1 367 02/09 3.00
4| 12§ 361 03/09 3.32 4 12 361 03/09 3.32
51 14} 371 04/09 3.77 5 14 371 04/09 3.77
6 13§ 366 05/09 3.55 6 13 366 05/09 3.55
7! 13! 362 06/09 3.59 7 13 362 06/09 3.59
8 | 12 36 o7/0s 325 8 12 369 07/09 3.25
9! 14} 374 08/03  3.74 9 14 374 08/09 3.74
10} 1 35 0s/0s 301 10 11 365 0903 301
1 10§ 364 10/09 275 1 10 364 10/09 2.75
12 114 359 11/09 3.06 12 11 359 11/09 3.06
13! 145 360 12/09 3.89 13 14 360  12/09 3.89
14} 12 372 01/10 3.23 14 12 372 01/10 3.23
15! 105 351 02/10 2.85 15 10 351 02/10 2.85
16} 13¢ 357 03/10 3.64 16 13 357 03/10 3.64
17! 11E 371 04/10 2.96 17 11 371 04/10 2.96
18] 12¢ 355  05/10 3.38 18 12 355 05/10 3.38
19 125 371 06/10 3.23 19 12 371 06/10 3.23
20 104 357 07/10 2.80 20 10 357 07/10 2.80
21! 11 366 08/10 3.01 21 11 366 08/10 3.01
22} 14§ 372 09/10 3.76 22 14 372 09/10 3.76
23! 13} 366 10/10 3.55 23 13 366  10/10 3.55
24| 11§ 364 11/10 3.02 24 11 364 11/10 3.02
25! 14} 361 12/10 3.88 25 14 361 12/10 3.88
26 3
27 291] 8731 /
28 Mean |=a27/b27|
29
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4. The value for the mean must now be placed in the column that the program will use to chart

the line.

Highlight the mean value (cell B28).

Right click, highlight Paste Special and left click.

Right click the mouse and click Copy in the drop down box that appears.

Click in the cell at the top of the column that will provide the data for the mean
line.

Place the cursor in the fx bar to the right of the 8 and type *100. This multiplies
the absolute value of B28 by 100, changing the decimal to a percentage.

T fill the remaining cells in column E left click the lower right corner of cell E2,
hold the mouse button down, drag and highlight.

Home

Insert

Page Layout Formulas

ﬁzﬁﬂﬁjﬁﬁ@

Hom

Je

e Insert

Page Layout

Formulas

Xmiﬁjiaj@

Inzert | AutoSum Recently Financial Logical Text Date & Insert | AutoSum Recently Financial Logical Text Date & |
Function - Used ~ - - - Time ~ Function - Used ~ - e = Time~ R
- Function Library
I E2 - £ | =sB$28*100 | E2 - fi | =$B$28*100
A B C D E ' A B C D E
1 #events Sample = Month % Mean 1 #events Sample  Month % Mean L
2 13 350 01/09 3-?143| 3-33! 2 13 350 01/09 3.7143 3.33
3 11 367 02/09 2.9973 3 11 367 02/09 2.9973 3.33
4 12 361 03/09 3.3241 4 12 361 03/09 3.3241 3.33
5 14 371 04/09 3.7736 5 14 371 04/09 3.7736 3.33
6 13 366 05/03 3.3519 & 13 366 05/09 3.5519 3.33
¥ 13 362 06/03 3.5912 7 13 362 06/09 3.5912 3.33
8 12 369 07/03 3.2520 a2 12 369 07/09 3.2520 3.33
9 14 374 08/09 3.7433 9 14 374 08/09 3.7433 3.33
10 11 365 03/03 3.0137 10 11 365 09/09 3.0137 3.33
1 10 364 10/09 2.7473 11 10 364 10/09 2.7473 3.33
12 11 359 11/09 3.0641 12 11 59 11/09 3.0641 3.33
13 14 360 12/03 3.8889 13 14 360 12/09 3.8889 3.33
14 12 a7 01/10  3.2258 14 12 372 01/10  3.2258 3.33
15 10 351 02/10  2.8490 15 10 351 0210  2.8490 3.33
16 13 357 03/10  3.6415 16 13 357 03/10  3.6415 3.33
17 11 371 04/10  2.9650 17 11 371 04/10  2.9650 3.33
18 12 355 05/10  3.3803 18 12 355 05/10  3.3803 3.33
19 12 3711 06/10 3.2345 19 12 371 06/10 3.2345 3.33
20 10 357 07/10 2.8011 20 10 357 07/10 2.8011 3.33
21 11 366 08/10 3.0055 21 11 366 08/10 3.0055 3.33
22 14 372 09/10  3.7634 22 14 372 0910  3.7634 3.33
23 13 366 10/10  2.5519 23 13 366 10/10  3.5519 3.33
24 11 364 11/10 3.0220 24 11 364 11/10 3.0220 3.33
25 14 361 12/10  3.8781 25 14 361 12/10  3.8781 3.33
26 26 £
27 291 8731 27 291 8731
28 Mean 0.0333 28 |Mean 0.0333
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5. Now calculate the average sample size using AVERAGE in Statistical Functions.
a. Highlight the cell where placement of the value is desired.
b. Click on More Functions in the Formula bar.
c. Click Statistical.
d. Move the cursor down until AVERAGE is highlighted in the drop down box.
e. Click on AVERAGE.
f. Type B2:B25 in the Number 1 box in the dialogue box that appears.
g. Click on OK when done.

Home Insert Page Layout Formulas | Data Review Developer Add-Ins

.ﬁ 2 @ @ ﬁ Lj ﬁ ﬂ @ ﬁ _i5) Define Name ~ % Trace Pr
"‘ £ Use in Formula (% Trace D)
Insert AutoSum Recently Financial Logical Text Date & Lookup & Math Mare Name -
Function b Used ¢ M ~  Time~ Reference v &Trig v 'Functions /|| Manager B Create from Selection || /7 Remove
Function Library ‘ @ Statistical > AVEDEV z I
! B29 > Q3 frl filn Engineering » AVERAGE
| |
Bl a |l c [ o [ E | F | 6|BCcuwe * AVERAGEA f L
1 #events Sample Month % Mean [é Information »
= AVERAGEIF
[ 2 , 13 350 01/09 3.7143 3.33 \E Se
3 11 367 | 02/09 29973 333 AVERAGERS
4 12 361 03/09 3.3241 3.33 BETADIST
6 | 13 366
? . 13 362 AVERAGE
8 12 369 mjbeu B2:825] (] | 350;367;361;371;366;362;369;374;36
9 ! 14 374 re \ L number
10 | 11 365
11 10} 364
12 | 11 359
23 14 360
14 12| 372
! = 363.7916667
15| 101 351 Returns the average (arithmetic mean) of its arguments, which can be numbers or names, arrays, or references that
16 | 13 357 contain numbers.
17| n N Numberl: number1,number2,... are 1 to 255 numeric arguments for which you want the
18 | 12| 355 average.
19 12 371
20 | 10| 357
2| 11 366 Formula result = 364
22 14 372 Help on this function [ OK o [ Cancel ]
23 | 13 366
\24. 11 364 11/10 3.0220 3.33 FDIST 5
25 14 1 > 5
2/10 3.8781 3.33 e 5g
26 |
27 291 g7 FEHER [~]
EfMean 0.0333 5a Je  Insert Function...
|Average ' '
%sample
29 |size
30
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The resulting average monthly sample size will populate the cell that was highlighted.

The cell location for all calculations is a matter of user preference. For this example,
column A below the Mean and Average sample size are used to identify the upper and
lower control limits and the calculation is performed in the adjacent cell, column B.

8. The formula for calculation of p-chart control limits is: p-bar is the _ -
grand mean, the total number of defects or events divided by the  _ 13 p(1 - p)
total number in the sample, n-bar is the average monthly sample i
size

9. To perform the calculation, place the cursor in the desired cell for the value and left click.
10. Using the mouse place the cursor in the formula bar (fx)

11. Type the formula using the values and the square root function. In Excel language, the
formula will read: =0.0333+3*SQRT(0.0333*(1-0.0333)/364)

12. After the formula has been typed in the formula bar, press enter.

-

Clipboard F] o T
| B30 - Je | =0.0333+3*SQRT(0.0333%(1-0.0333)/364)
A B = = = - =
1 #events Sample Month % Mean UCL LCL
2 13 350 01/09 3.7143 3.33
3 11 367 02/09 2.9973 3.33
= 12 361 03/09 3.3241 3.33
5 14 371 04/09 3.7736 3.33
7] 13 366 05/09 3.5519 3.33
7 13 362 06/09 3.5912 3.33
8 12 369 07/09 3.2520 3.33
9 14 374 08/09 3.7433 3.33
10 11 365 03/09 3.0137 3.33
11 10 364 10/09 2.7473 3.33
12 11 359 11/09 3.0641 3.33
13 14 360 12/09 3.8889 3.33
14 12 372 01/10 3.2258 3.33
15 10 351 02/10 2.8490 3.33
16 13 357 03/10 3.6415 3.33
17 11 371 04/10 2.9650 3.33
13 12 333 05/10 3.3803 3.33
19 12 371 06/10 3.2345 3.33
20 10 357 07/10 2.8011 3.33
21 11 366 08/10 3.0055 3.33
22 14 372 03/10 3.7634 3.33
23 13 366 10/10 3.5519 3.33
24 9 11 364 11/10 3.0220 3.33
25 361 12/10 3.8781 3.33
26
27 8731
28 |Mean 0.0333
29 Average sample siz 364

30 UCL I 0.051512!

31 |LCL 0.005088
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13. Populate the first cell in the column used by the chart to plot the control limit line using
the Copy, Paste Special, Past Link sequence and multipy by 100 to obtain the
percentage value for the 30 upper control limit. Fill the cells below it by placing the
cursor on the lower right corner of that cell and dragging down.

14. Repeat steps 9-11 for each control limit. The formula can be copied and pasted into the
remaining control limit cells and edited as appropriate for each calculation. To perform
the lower control limit calculation simply replace the + with a — to subtract 3o from the
mean.

15. To calculate the 20 limits replace the 3 with 2.

y Home Insert Page Layout Faormulas Data Review View Developer

F TP E®YE @ o =

Insert AutoSum Recently Financial Logical Text Date & Lookup & Math More MName
Function k& Used - = = = Time = Reference = & Trig =~ Functions - | Manage

FTeoT LeTaTy
| F2 - £ | =sBs30=100
A B c "D F ok G | H I ]
1 #events Sample Month % Mean UCL3g LCL3c UCL2c LCL2o /
2 13 350 01/09 3.7143 3.33' 6.15! 0.51 521 145
3 11 367 02/09 2.9973 3.33 6.15 0.51 521 145
4 12 361 03/09 3.3241 3.33 6.15 0.51 5.21 145
5 14 371 04/09 3.7736 3.33 6.15 0.51 521 145
] 13 366 05/09 3.53519 3.33 6.15 051 5.21 145
7 13 362 06/09 3.5912 3.33 6.15 0.51 521 145
] 12 369 07/09 3.2520 3.33 6.15 051 5.21 145
9 14 374 08/09 3.7433 3.33 6.15 0.51 521 145
10 11 365 09/09 3.0137 3.33 6.15 051 5.21 145
11 10 364 10/09 2.7473 3.33 6.15 0.51 521 145
12 11 359 11/09 3.0641 3.33 6.15 051 5.21 145
13 14 360 12/09 3.8889 3.33 6.15 0.51 521 145
14 12 372 01/10 3.2258 3.33 6.15 051 5.21 145
15 10 351 02/10 2.83450 3.33 6.15 0.51 521 145
16 13 357 03/10 3.6415 3.33 6.15 051 5.21 145
17 11 371 04/10 2.9650 3.33 6.15 0.51 521 145
18 12 355 05/10 3.3803 3.33 6.15 0.51 521 145
19 12 371 06/10 3.2345 3.33 6.15 0.51 521 145
20 10 357 07/10 2.8011 3.33 6.15 0.51 521 145
21 11 366 08/10 3.0055 3.33 6.15 0.51 521 145
22 14 372 09/10 3.7634 3.33 6.15 0.51 521 145
23 13 366 10/10 3.53519 3.33 6.15 051 5.21 145
24 11 364 11/10 3.0220 3.33 6.15 0.51 521 145 \
25 14 361 12/10 3.8781 3.33 6.15 051 5.21 145
T
27 291 8731
28 |Mean 0.0333
Average
sample

29 size 364

30 UCL3c  0.061512
31 LCL 3o 0.005083
32 UCL20  0.052108
33 LCL23c  0.0144952
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Creating and formatting the chart

1. To create the chart:
a. Click on the Insert tab.
b. Highlight the data and headers that will be used to create the chart.
c. Click on the Line chart and highlight the desired type of chart.

Layout Formufas Data Review ew Deweloper Add

i AT IEI B "IN

L] el 51 0 D g .
PrrotTzbie fiable Bidure Cip Shapt ‘ Column Lne | e Bar Ares  Scatter Other

' Art - ® * > . * ~  Chads~

o 2

a - £ Month i

b 8 c D = |l [ ) il | i 3
1 gevents Sampie | Month % Mean — = | it
=3 13 30| oros 37143 333 Lax| ||l |[LAlEr 185
3 n 37| ez 299m 33;:|L | K|V e ass
s 12 3| o33 331 333 5. 7 s
s 14 371 o4f03 37735 333 21 145
6 13 366 05/03 3.5519 333 |.& o 31 145
=8 13 2| oefos 33912 33: 21 18
g 12 39| 0703 3252 33 F mictnpe. 7 1
88 14 374 08/o9 3.7433 3.33 -5 i) ST 521 145
a9 11 365 03/03 3.0137 333 6.15 051 5.1 1.45
a 10 364 10/03 2.7473 3.33 6.15 0.51 5.21 145
12 11 355 11/03 3.0641 3.33 6.15 0.51 5.1 1.45
a3 14 60| 12/03 38889 338 615 051 521 185
i 12 372, 01/10 3.2258 3.33 6.15 0.51 5.1 145
15 10 3511 00 281 333 615 051 521 145
16 13 357 03/10 3.6415 3.33 6.15 0.51 5.21 145
ar 1 71| o410 2950 33 615 051 521 145
a8 12 355 05/10 3.3803 333 6.15 051 5.1 1.45
13 12 ;1| o610 32385 338 615 051 521 185
20 10 357 07/10 2.3011 3.33 6.15 0.51 5.1 1.45
2 1 35| 08/10 3.0055 333 6.15 051 5.21 145
22 14 372, 0s/10 3.7634 3.33 6.15 0.51 5.21 145
= i3 366| 10/10 3.3519 333 6.15 0.51 5.21 145
24 11 364 11/10 3.0220 3.33 6.15 0.51 5.21 145
s 14 361] 1210 38781 333 615 051 521 185
26

27 291 8731

22 Mean 0.03333

Average
Sample

23 Size 364

30 UCL3c  0.061512

31 ICL30 0.005083

32 UCL2c 0.052108
33 ICL230  0.014452

2. The chart will automatically be placed in the existing worksheet.
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‘@mmnwm'mmm | Devgn  iseut  Formet

al ¥, @

= “‘ =Zlis u M X | X0 |
Change  Save A Swech Select g
Chart Type Template  How/Column Osta ~
Trpe Data Chart Lapoats CThart Styles

[ Chart3 . I3
A .8 | e | .0 | € | F [ 8. [ 8 |1 | C
1 Mevents Sample  Month [% Mean UCL3o LCL30  UCL20  LCL20

2] 13 3s0] o01/os] 37143 333 615 051 521 145

3 n 267)  02/08] 29972 333 645 051 S21 145
4| 12 361  03/08] 33201 233 615 051 521 145
5 | 1 | o0d/os] 17ME 333 645 051 521 145

6 13 66| 05/08| 35519 233 615 051 521 145

2] 13 362) 06/03] 35912 333 645 051 S21 145
8| 12 369 07/08| 322520 233 615 051 521 145
9 1 74| os/os] 37433 333 615 051 S2 14s
0 1n 65| 09/08| 20137 233 615 051 571 145
1 10 364 10/03| 27472 333 6.15 0.51 sn 145
12 1n 189  13/0s| 20641 233 615 051 571 145
13 1 360 12/09| 3.ssse 333 eas” _ f
1 12 2| o010 32298 333 615
1 10 31| 02/10] 28480 333 615 £.0000 =
16 13 17| 0310 3eas  3m e1s |
17 n an|  o0a/10] 29650 333 61 —
B 12 385|  0s/10] 33803 333 615 40000 ——Mean
19 2 | oshol azas  3a eas| b%—vﬁvl = e
20 10 357  o7/10) 28011 333 615 ——
n| n 366| 08/10] 30088 333 635 20000
2| 14 ;2| 09/10, 37638 333 618 ‘ ==
n 13 66| 10/10] 3818 333 eqs 10990 —tlt 20
24! n 364|  11/10]  3.0220 133 615 | 00000 - : : :
2 14 361, 1210] 38781 333 6as 2 2pppgaaaaas

! = = 5 = S 5 5 5 5 <
0 538 85 84188 855 84
n PLOT 7t ) A
28 Mean 0.03333

Average

Sample
9 She 364
30 UCL3o  0.061512
31 1CL3c  0.00%083
32 UCLZo  0.052108
33101230 0.018452
u\

3. Right click to select the chart.
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4. Inthe layout tab of the Chart Tools choose Chart Titles, Axis Titles, etc.. to add and

format the components of the chart.

65

95 Hume et Page Lyyout Foemulan Duata Peview ew Devescoer
Chant Aea

3 Format Seisction

Asdlne  Dengn  Layeut

1 & @ A |l v ] & & & il &

Format

T R e

Pcure Shapes Test Orant | Aas Legend Oata  Data Mgt Godlines ot Yrmnw Lnu UpOuwn Errar
o Reset to Mates Stple . Box | (Tle= TRies~ ~  Lsbel~ Table~ v Mea~ o Bais~  Ban-
Lutrens Sefertion myent | -} Nome darey bm.nn aratin Fropertien

'[7"“'"7 T g | =

A a . | _F] ceomcwgphin vy Y Y S P L M N 0 » R s 1
1 wevents sample _ Month T N\ N L thee £20

2 13 250 ouos; 1 Above Chart 144"

3 u 7 o297 i~ Dispby Biha st tow o a3 45 | Infections Among Patients Undergoing
: :: _::: 2,’:: ; ::;; More Tibe Options.. ® Surgical Procedures by Month

6 13 366 05/09 3.5519 333 615 051 521 145 700 —

7 13 362 06/09] 35912 333 635 051 521 145 |

B 12 W90 0708 3.2520 333 015 051 521 148

9 14 37| 08/09] 37433 333 615 051 521 145}

10 n 365 05/09] 3.0137 333 615 051 521 145

1 10 364 10/09] 211 333 618 051 521 148 !

12 1 359 11/09)  3.0641 333 615 051 521 145 €=

13 " 360 12/09, 3.8889 333 615 051 521 145 g

14 12 372 oyi0 32258 132 6315 051 521 145

15 10 351 02/10{ 2.84% 333 615 051 521 145

16 13 357  ©03/10] 3.6415 333 635 051 521 145

17! 1 an (m/mJ 25650 323 645 051 521 14y ;

1n 1 155 s/l LI i RIS N5t LW | 1450 P

5. Right click on the primary data series line to add
markers and further format the line as desired.

5/
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Series Options

Marker Fill

Line Color

Line Style
Marker Line Color
Marker Line Style
Shadow

3-D Format

Marker Options
Marker Type

@ Automatic

) None

() Builtn

Type: |® ]'

Size : E =
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16. The control limits in the chart are formatted for type (dashed, dotted, etc.) and color using the same process.

} .
»'@‘Hmrlum Magelapout  Faemisi  Dits  Reiew  View  Oevelaper  Assln %-nx

M Ao I Casbil it~ AR 5-*.,_-3}?_’:;} | S Wi Teat Genesal . ﬁ _y 53 ;} ,3\ 'Ej I""""‘_ ’g ‘ﬁ
PFoomal ot Oulete &

~ = 43 Copy

Rt remateumy (B8 WG ) (W Hegeacon s | $oo % ¢ [38 2] Conatons) bemal G | b phiaad (57 SO tacd et
[E— 1+ _Fort i Abgres L Nt o Srpes Lo Latting
[ 127 R I
| B TR EEETETTEETEET 0 T o | P a | R _ S t‘ui
1 Wevents Sample  Month % Mean  UCL30 LYo UCL 20 LCL20 1
2 13 3% 0Mos 341 333 615 081 521 148
3 1 367 02/05 29973 333 615 051 S: 188
4 12 361 03fos 33241 333 015 0% 5211 14
3 14 3n  o4fos 37736 333 615 051 521 143 Infections Among Patients Undergoing
® 13 366 05/05 3.5519 333 615 031 521 145 -
7 13 362 06/08 35912 133 615 Q51 521 145 Surglcal Procedures bv Month
H 12 3 07/08 32510 333 615 051 521 L5 700 -
s 1 M 0af8  3MR 333 615 081 S s |
10 1 365 09/09 30137 333 615 051 52 145 -
1n 10 364 10/09 273 333 615 051 521 145 B e
12 1 359 11/09 30681 333 615 051 S22 148
13 1 360 12/09 18889 333 615 051 S21 148 3 400 +
18 12 372 0110 322 333 615 051 2 1as 3
u_ 10 EL) 02/10 2.84%0 333 615 031 321 14 g 300 — e ~~ e g p— e
15 1 37 03/1c 36415 3331 515 051 521 14s
17 u 371 04/10 23650 333 615 O51 521 145 e |
& = P g e e e e S N e me e —— e ——— )
13 2 30l DR SHEEE 08 S| PSR T || T | it s i
20 10 57 0710 28013 333 615 051 521 145 ano = . ! CEL
2 1 366  08/10 30055 333 15 051 521 145 222282288282 2228s8888a2seses
2 1M 32 0910 3763 333 615 051 521 L85 IdgIsEgeegeiagagy e e
3 m w1 amw s 13 ah ad ve | MR oy o mewe ==siGl vl seeia
F) 1 361 12/10 38781 233 613 051 s:; 148
26
@ e em —
28 Moan 0.0333
Average
sampie
2 sue 364
3 UCLIo  0.061512
1 LCL30  0.005088
32 U2 0.052108
33 1CL220  0.010882
3
35
36
24 4b W wetognmchat | Mutoorsm . Barchar funcran | Control chart, Ostrbwoon eampies | *J AN WK -
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Radar Chart

Usage

A radar chart is used to visually display areas of strengths and weaknesses
and show the gaps in various areas. These are best used to show
performance improvement or to evaluate and organizations situation based
upon the opinions of team members.

Data Types

Ordinal or Interval data, such as data accumulated from a survey

Interpretation

Points which are furthest from the center are considered strengths. Points
closer to the center are weaknesses or areas for improvement. The points on
the web usually represent the areas of evaluation. The lines represent the
services/areas surveyed or analyzed.

In the example for this radar chart, team members were asked to rate the
performance (on a scale of 1 = not well at all, to 5 excellent) of their unit on

several key areas, including Director’s office,

1. Format data so categories are across the top and rankings will fall into the columns.

Select all
Clipboard ™ Font IFi Alignment IF] Number (Fi Stylh
| Al - k|
A B C D E F
1 Patient Safety Leadership Advancement Morally Driven Patient Centered
2 |Director's Office 5 5 3 5 3
3 |Staff Nurses 5 3 2 4 4
4 |Staff Physician's 4 3 3 3 4
5 |Medical Administration 4 4 4 5 2|
6
2. Click on the Insert Tab in the ribbon.
( —— -
On) "9 i
— Home Insert Page Layout Formulas Data Re
ac— ““‘Ln/ Lj_al =Pk S R
1. o .0 ) N /
JJ/ hal BE {Y 2D nﬁ W Q
i ) ¢ Table Picture Clip Shapes SmartArt || Column Line P
Art - - -
Tables INustrations
| Al v I |
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3. Click Other Charts, and select the first Radar Chart under the Radar heading. The
second Radar Chart has defined points. The third choice under the heading fills in the
area. For this chart, the first choice was selected because it is most easily understood.

Q@ ~ 34
=< — ‘
meperting Text  Mesder Wordan Sgn
Box & Footer - Lr
) A1 §
i H 0 A £2i1 %
1l \ il |z
: A 0 LAMG) s |
Morally Driven 9g
orally Driv : C -
¢ | | ] ]
E . |
3 P
Dubble
9, o,
g ||
Radw
i 4
» V'. |
3 lk All Thart Types
-—-u—l- -
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Once selected, your radar chart will appear. In this example, the different colored lines
represent each area surveyed. The five points of the “web” represent the areas of the

evaluation.
T e || Lememg e T =y ==l || LT eme=my U==1 &) Chart Floor [ Up/D:
are Shapes Text Chart  Axis  Llegend Data Data Axes  Gridlines Plot . _
- Box || Titlew Titles *  labels~ Table - prea~ [} 3-D Rotation
Insert Labels Axes Background Analysis
£
B C D E G
Yatient Safety Leadership Advancement Morally Driven Patient Centered
1m 5 3 CETTa 3
5
4
a Patient Safety

= Director's Office

Patient
i e 55T MUrsES
Centered ) Leadership
s S 15T Physician's
]2 dical
Warall
ven Advancement Administration
Criven

5. Refer to the Formatting section to learn how to customize your chart to your needs.
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Scatter Diagram

Usage | To display paired sets of data and evaluate for a relationship as a series of
single data points.

Data Types | Interval or ratio data such as height and weight

Interpretation | If the data progress from the lower left to the upper right, there is a positive
relationship. If the data progress from the upper right to the lower left, there is
a negative relationship. If a “line” cannot be defined, there is no relationship of
the data. When a curve is formed, there is both a positive and negative
relationship. Remember, relationship does not mean causation

Creation in | Data must be paired.
Excel

1. Arrange data into columns, column A representing the dependent variable, column B
representing the independent variable. An independent variable is the variable of
interest, whereas the dependent variable may influence the outcome (dependent
variable). In this case, weight is influenced by height, so it is the independent variable.

_|=3I .......
F‘ai.te ¥ B I U -
CIiKJh-:uard T Font
\ g /) o~
\ A B/ C
1] |Weight Height
2 104 60
3 140 66
4 1130 66
5 205 72
6 |157 B9
7 220 B4
8 158 68
9 126 B4
10 (120 B3
11 134 65
12 (138 67
13 |145 68
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2. Select all the data.

| Al ™
A B C
1 |Weight Height
2 (104 60
3 (140 oo
4 (130 66
2 (203 f2
6 |157 69
7 |220 ga
g |138 6E
9 |126 64
10 1120 63
11 (134 65
12 |138 67
13 |145 68
14 |156 69
15 |170 70
16 |187 Fl
17 |200 72
M 4 » # | Height and Weig|
| Ready

3. Click on the insert tab in the ribbon
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B9
o

[7 Insert |
2

Home Page Layout

Height and Weight Raw

Formulas Data

Review View

ik
Sl

7

| Picture Clnp Shapes
\ Art

%

PivotTable 1 3

v

2 %

SmartArt || Column Lme

‘ -

e &

Pie Bar  Ares

v ¥ v

Chats

| Tables | Hustrations
v (‘

£

C3
n |

A Ve

4. Select the Scatter plot chart. In the drop down, select the first chart type. The other
scatter plot options contain lines; this changes the type of chart to a line graph.

Height and Weight Raw Data - Microsoft Excel

Formulas ata Review

5 i]z%cﬁ.'th

Ve

rtArt | Column Line  Pie Bar  Area |Scatter| Other Hyperlmk
| > > - - > > Chars~ \
] Charts Scatter
be il
D | .k F | 6 [[Me°c. ‘ oy
/ [ 1;, [y wig
4 /] i/}c\‘.

il Al Chart Types...

5. Once selected, the scatter plot will be inserted into the worksheet.
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6. Double click on the title to change it to reflect what the graph is showing.
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7. Refer to the formatting section to customize your chart to your specific needs.
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