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Intermountain

Institute for Health Care
Delivery Research

Tutorial: Homework Assignment Week 2

Purposes:

e Use Excel
* Create Control Charts for Various Data Types

* Create Control Charts on your “Own” Ql
Project Data

Note: The u chart is currently unavailable — use c chart in place of u chart.




w\v} Contents of Data

The data in the “.xlsx” files contain the following information:

File 1 — The number of pneumonia patients per week
File 2 — The number of non-deaths between deaths

File 3 — Red Bead Game: The number of red beads drawn (sample
size = 100 -- See lecture on “Understanding Variation”) — 500 Draw

File 4 — Length of stay by delivery type (C-Section or Vaginal)

File 5 — Breast cancer screening

Excel 2010



‘\Y}' Data Types

Attribute (Categorical) Data:

* Nominal: Named Categories
e Binary: Exactly Two Categories
* Ordinal: Ordered or Ranked Categories

Numeric Data

Interval: No Fixed Zero Point, Cannot Form Ratios
Ratio: Numbers that Can Form Ratios
Continuous — Meaningful at Any Numeric Value
Discrete — Meaningful only at Discrete Values

**Using this information, determine the data type for each file.
The type of control chart that will be used is based on data type.
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\\Y}f Choosing an SPC Chart

(Decision Tree)

Data Type

N

Attribute Ratio
Discrete Continuous
(# of per)  (# of per) (# of between) o1 n=1 n=1
SUbgrOUp p n Constant Constant  Variable Rare . Normal Don’t Recognize
S. or Varies np <15 Subgroup  Subgroup Event Distribution Distribution
1Zze n
Control
Chart p Chart c Chart cChart uChart gChart X, s B% XmR

Additional information can be found in Measuring Quality Improvement in Health Care (Carey & Lloyd, pg. 72)
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Create Table for Control Chart

* Select and open one of the five data files. If necessary, re-load SPC Macro
(see Tutorial 1)

* Based on data type, select appropriate control chart option

* Highlight the data and find desired control chart option under “SPC Macro”

|'.|_—f|| lg f) -~ B~ filelMew.xls [Compatibility Mode] - Microsoft Excel

File Hame Insert Page Layout Farmulas Data Review 'Jiew
3 SPC Macras =

et inen For Example:

T ETICrT = ’ﬂ
< £ Chart [Poisson DlstrlbutloE]/r
=

g Chart [Geometric Distribution] |5
XmR/Individuals Chart | c D E . F G H . l J K L
+ Xbars Char filel.xlsx contains
: ¥-bar Chart
E About SPC Macry o 2
1__ | APoutsPC Macros Number of Pneumonia
B | 8/4/2009 10) I .
7| 81172009 10 Patients/Week
8| 8/18/2009 5
9| 8/25/2009 2
10 9/1/2009 g
11| 9/8/2009 4 * # of per
12 9/15/2009 2 . . .
13| sr22i2009 - * Ratio discrete, variable subgroup
14| 9/29/2009 13
15| 10/6/2009 1
16 10/13/2009 1 . “w_n”n
B 002005 - This corresponds to a “c” chart
18| 10/27/2009 14
19| 11/3/2009 9
20| 11/10/2009 1
21 111772009 g




\\Y}f Complete Fields to Generate Table

Complete the fields and select
OK to generate the table
(enter the significance level, a,
as desired, .01 or .05)

x

— Inpuk Craka

Select (highlight) the number@F I $E$2:36$105
non-conformities ranoe;

[ check if the First row contains labels

— c-bar
{* Empiric {Caloulate c-bar from daka)
If desired, select (highlight) J

the autliers ranae:
c-har = I

™ A Priori ("Standards Given'")

— Significance Level

Enter the desired significance lewvel: it = 01
g’ Cancel |
Excel 2010

™ b fi
“ Home Insert Page Layout Formulas Data Review View Add-Ins
SPC Macras =

Menu Commands

Al - Je | ©CHART TABLE

A B C D E E G
1 |C CHARTITABLE
2
Empiric

3 c-bar o
4 7.70 0.0100
5
6 | Group # C c-bar LGL UGL Qutlier ?
i 1 5 7.70 1.0777  15.2524
8 2 10 770 10777 152524
9 3 13 770 10777 152524
10 4 B8 7.70 1.0777  15.2524
11 b 10 7.70 1.0777  15.2524
12 G 10 7.70 1.0777  15.2524
13 7 5 7.70 1.0777  15.2524
14 G 2 7.70 1.0777  15.2524
15 9 g 7.70 1.0777 152524
16 10 4 7.70 1.0777 152524
17 11 2 770 10777 152524
18 12 3 770 10777 152524
19 13 13 770 10777 152524
20 14 11 770 10777 152524
21 15 11 770 10777 152524
22 16 8 770 10777 152524
23 17 14 770 10777 152524
24 18 9 770 10777 152524
25 19 11 770 10777 152524
26 20 9 7.70 1.0777  15.2524
27 21 12 7.70 1.0777  15.2524
28 22 12 7.70 1.0777 152524
29 23 5 770 15 2524



Create Control Chart

Select variables to be graphed on control chart:

e c=count

e c bar = average count

LCL = lower confidence limit
UCL = upper confidence limit

Hint: Select cell B6 and while holding left
mouse key, move cursor to E6 and release
left mouse key. Use hint from tutorial 1
(shift + ctrl + down arrow key) to select and
move to the bottom of the data range.

After highlighting the data,
select the insert tab, then
“line,” and “line with
markers” to create the chart

Excel 2010

™ filel Mewxls [C

_Erll_é Data View Add-Ins

la=
ig E = &y )
Piv otTabIe Table Ficture Clip Shape Smartart Screenshot | Colur Bar Area Scatter Other
art = i = * Charts =
Tables llustrations
86 - E|c ;
- = i s o . = (O |'l ol i [ d

1 |C CHART TABLE \\ : A

7 I e | [

Empiric b '-‘; [

3 gbar & : :

4 770 0.0100 DL

5
6 | Group # G c-bar LCL UcL Outlier ? iﬁ
T 1 5 770 10777 152524

8 2 10 770 10777 152524 )
9| 3 13 770 1.0777 152524 il AN Chart Types..
10| 4 a8 T.70 1.0777 15.2524
11 5 10 770 10777 152524
12 6 10 7.70 10777 152524
13 7 5 7.70 1.0777 152524
14 8 2 T.70 1.0777 15.2524
15| 9 9 770 10777 152524
16 | 10 4 7.70 10777 152524
7 11 2 7.70 1.0777 152524
18| 12 3 T.70 1.0777 15.2524
19 13 13 770 10777 152524
20| 14 11 7.70 1.0777 152524
21 15 11 T.70 1.0777 15.2524
22 16 ] 7.70 10777 152524

23 17 14 7.70 10777 152524 7




{,\v},} Edit Control Chart Format

* A dotted red line without markers
is a convention that is widely used
for the LCL and UCL. To change the
lines, first right click on the purple

line and select “Format Data Series”

 Select the “Marker
Options” tab, and
choose the “None”
radio button

Excel 2010

-

- A a7 Series "UCL

I %—‘\'Q'Z'

Change Series Chart Type...

Farmat Data Series... >

18 -
" B = =
16 Y | | —
14 Delete |
I &5 Resetto Match Style
132 & P .
4 j ﬂ t i
10 [l select Data...
8
Add Data Labels
5 et
I B =
4 . 4 o v
mi' I
psssstaiooe__ | Marker Options
Clrropiors | EHEIERREEREE B S B
—
Marker Fill
Line Color
Line Style

Marker Line Color
Marker Line Style
Shadow

3-D Format




* Now select the “Line Color” tab.
Choose the “Solid line” radio button

e A message like this may pop up. Press yes

Microsoft Office Excel

Complex formatting that is applied to the selected chart may take a while to display. Do you want to continue using the formatting?

Yes No I

* Press the “Color:” button, and choose red

21X

d

Series Options

Marker Options g line
Mar & Solidyne
I £
T Gragfent line
L ) utomatic

Marker Line Color
Marker Line Style
Shadow

3-D Format

Line Color

Color: S~ I
Theme Colors E

.III||||||
5

Transpa

Edit Control Chart Format (cont’d)

* Finally, select the “Line Style” tab.
Press the “Dash type:” button, and
choose the round dots

* Press the “Close” button and the
line on your graph will be updated

2]

Series Options Line Style

Marker Options Width: |2.25 pt 5‘

Marker Fill Compound type: = v
Line Color
Dash type: ==
Line Style
" Cap type:
Marker Line Color | = =0 |essesscscsccaces
: Jointype:  [=eesessssssease
Marker Line Style 7
— -R d Dot
Arrow settings — -
Shadow -—-—— -
3-D Format Begin type: k= i = E il
Begin §ize: il e— o — .F vl

[~ Smoothed line

—"




» Edit Control Chart Format (cont’d)

* To remove the markers from “p-bar,” * Select the “Marker Options” tab,
right click on the blue line and select and choose the “None” radio button
“Format Data Series...” * Press the “Close” button to update

- z the graph

18

* Format Data Series 21|
16
................................................................. Series Options Marker Options
1 I  Marker Options' | |~ Marker Type
T 1 L T Marker Fill " Automatic
4 t | Tt Line Color & None;
-4 *| A a |SeriesTc-bi g
10 — < Line Style € Buitin
| I I E == A -
3 . 4 1B L (=== ; ﬁ — Marker Line Color m
] ﬂ;
== LT T Marker Line Style 7
¥ clete
& H | Shadow
1 1! £5 Resetto Match Style .
= 'H - | 3-D Format
4 > 9 - l ﬁﬂ Change Series Chart Type...
? g E select Data..
2 +

a Lmﬂmmm Add Data Labels

Add Tresdlise

L
@E-ﬂrmat Data Series.. >

=D

——

* Follow the steps on pages 8 and 9 to
Excel 2010 change the LCL to a dotted red line



Label and Finish Chart

S\ Z

| H Ly B |= filelMew.xls [Compatibility Mode] - Microsoft Excel ‘ L |
Haome Insert Page Layout % Data Review View Design‘l Layout | 'Format
- =i = 1 | 1 1| 1
o oo | B P B | [ MEE™ i ) (] o [sa]
et mEeeen Picture Shapes Te Chart Ay Legend Data Data Axes  Gridlines Plot  Chart Trendiing Lines Up/Down  Errar
£H Reset to Match Style A Bd Titlew Tityfsr +  Labels~ Table~ - - Area™ Wall~ Flo - - Bars™ Bars~
Current Selection Insert Labels | fores Background Analysis
Chart1 - 5|
A B C D E F G J K L M M 8]
1 (C CHART TABLE
2 il N
— 18
Empiric +
3 c-bar o 15
4 770 L I Y IR
: 14
6 | Group# c c-bar LCL ucL Qutlier ? p +
T 1 5 770 10777 152524 12 t L.
B8 2 10 7.70 10777 152524
9 3 13 7.70 10777 152524 10 1 t - ——
10 4 3 7.70 1.0777  15.2524 + ! c-bar
11 5 10 770 10777 152524
12 6 10 7.70 10777 152524 &1 == LCL
13 7 3 770 10777 152524 . 1 TN Ui ... el
14 8 2 7.70 1.0777  15.2524 e
15 9 g 770 10777 152524 T v v
16 10 4 7.70 10777 152524 41 h A 1
17 I 2 7.70 10777 152524 ? A
18 12 3 7.70 1.0777  15.2524 2 e
20 14 11 7.70 10777 152524 o - o e - P
21 15 i 7.70 10777 152524 - ™ A L =
22 16 g 770 10777 152524 5 =
23 17 14 7.70 10777 152524
24 18 9 7.70 10777 152524
% 2 s om0 vormr 1aeu TO add titles to the chart and to the axes, look
27 21 12 7.70 10777 152524 .
28 22 12 770 10777 152524 undertheIayouttab(seetutonal1)
29 23 5 7.70 1.0777  15.2524
30 24 9 770 10777 152524

**Repeat pages 5-11 for all five data files. File 3 requires additional steps that are
explained in the pages that follow.

Excel 2010
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w\v Additional Steps for file3 — Red Bead Game.xls

Select the data in column B (ctrl + shift + down arrow key), then select the
appropriate control chart option (p chart)

e After clicking in the
field “Select the sample
size range:” select the
data in column C
(highlight a few boxes by
dragging your mouse
cursor down the column,
then press ctrl + shift +
down key to move to the
bottom of the data.

* Fill in the rest of the
data (significance
level) and select OK to
create the table

Excel 2010

&/

(;;Chart [Binomial DistrihuticD

CLhaltroe T e aLon|

1 1 1 1 I
|"-r-“|u:l|-\-\4|I

—
=

—
—=

—
M2

—
(%]

=
=

=
(&3]

—
(s3]

—
-]

—
o0

—
w

o]
(=]

]
—

=
%]

S| P |
R = ]

H9-t-fs

SPC Macros *|

[dentify Distribution

Insert

fi

g Chart {Geometric Distribution]

XmR/Individuals Chart

¥-bar 5 Chart
X¥-bar Chart

About 5PC Macros

CO == N

1
12
13
14
15
16
17
18
19
20
e
22
23
24

Page Layout Formulas Data Review View Add-Ins
x| 15
D E F G H
uu
0a
b0 x
i — Input Daka
00 Select (highlight) the number of I $E$2: 464501 J
1'00 nior-conforrities ranae: =
100 < Select (highlight) the sample< I bg2iCEs01 5 |
1|:IU SIS Taride,
100 [™ checkif the firspfow contains labels
100 4
100 | [ Brber
100 ' EmpirjgACalculate p-bar from data)
100 If dpéired, select (highlight) I J
100 outliers ranne: =
100
100 " 4 Priori ("Standards Given") p-bar = I
100
100 — Significance Level
100 ) N - Dl\
100 Enter the desired significance level: (= '
e
100
100 (o] 4 | Cancel |
100
100
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The p-bar (average p) value comes first in the legend and is hidden by p-hat values. To bring

Creating Control Chart for file3 —Red Bead Game.xIs

it to the front, right click anywhere on the graph and select “Select Data”

» Select p-hat and press the arrow pointing up to move the “p-hat” entry up in the legend

* Click OK to bring the average to the front

Excel 2010

A B
1 P CHART TABLE

Empiric

3 p-bar o

4 01927  0.0100
5

6 | Group #  np-hat
7 1 15
8 2 19
g 3 20
10 4 19
1" 5 20
12 6 20
13 7 28
14 B8 23
15 9 22
16 10 25
17 11 14
18 12 13
19 13 22
20 4 24
21 15 22
22 16 14
23 17 18
24 18 20
25 19 19
26 20 22
27 21 20
28 22 20
29 23 24
30 24 27
&) 25 22
2 26 26
33 27 18

C

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

D E F G
p-bar po-hat LCL UCL
019 01500 00920 02951
019 01900 00920 02951
0.19 0.2000 0.0820 0.2951
019 01900 00920 02951
019  0.2000 00920 02951
019 02000 00920 02951
019 02800 00920 02951
019 02300 00920 02951
019 02200 00920 02951
019 02500 00920 02951
019 01400 00920 02951
019 01300 00920 02951
019 02200 00920 02951
019 02400 00920 02951
019 02200 00920 02951
019 01400 00920 02951
019 01800 00920 02951
019  0.2000 00920 02951
019 01900 00920 02951
0.19 0.2200 0.0920 0.2951
019 02000 00920 02951
019 02000 00920 02951
019 02400 00920 02951
019 02700 00920 02951
019 02200 00920 02951
019 02600 00920 02951
019 01800 00920 02951

H J K L M N 0
0.35
0.30
0.25
a.20 == -bar
== 3-hat
0.15 LCL
0.1 i | | CL
0.05
0.00
Neg o Mg 0o A 00 amodommnmdd
Chart data range: |='p Chart Table 1"$D$6:$G$1006 3'63
. ESv_citd'lRoijokm I = .‘
Legend Entries (Series) 7~ N\ Horizontal (Category) Axis Labels
5 Add [ Edit x gemo{ @ 9 [ Edit
. 1 -
p-hat ‘>
LCL 3
ucL 4
: = 13
Hidden and Empty Cels ok | canca |




\‘\v 7/ Final P Chart for file3 — Red Bead Game.xls

1

M

A B
P CHART TABLE
Empiric
p-bar et

01827 0.0100
Group #  np-hat

1 15

2 19

3 20

4 19

5 20

B 20

7 24

G 23

9 22

10 25

" 14

12 13

13 22

14 24

15 22

16 14

17 18

18 20

19 19

20 22

21 20

22 20

23 24

24 27

25 22

26 26

27 18

23 24

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

p-bar
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.1%
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

p-hat
0.1500
0.1300
0.2000
0.1900
0.2000
0.2000
0.2500
0.2300
0.2200
02500
0.1400
0.1300
0.2200
0.2400
0.2200
0.1400
0.1800
0.2000
0.1300
0.2200
0.2000
0.2000
0.2400
0.2700
0.2200
0.2600
0.1800
0.2400

LCL
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
00920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920
0.0920

ucL
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
029571
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951
0.2951

Outlier 7

Now charts can be generated for each data
file. Follow pages 5-11 for files 1,2,4 and 5
and follow pages 5-14 for file 3.

Ratio of Red to White Beads

0.3500
0.3000
0.2500
0.2000
0.1500
0.1000
0.0500
0.0000

Red Bead Game

151
181
1
4
7
301
331
a6l
ELNE
421

14




Additional Steps for file5 — Breast Cancer Screening.xls
r this file we are going to treat it as if an intervention occurred
that began on Jan 1, 2011.

Ii_T.I' lﬂ = File5 - breast cancer sreening.xls [Compatibility

Home Page Layout Formulas Data Review Wiewr Add-Ins

e

I EHEDP® e e ol D

|FivotTable)f Table Ficture Clip  Shapes SmartArt Screenshot | Column Line Pie Bar Area Scatter Other

We will first create a

Art \ - - - - - - Charts+
pivot table by (i@ PivotTable lustrations Charts n SRkt
- 2 || i Pettnart - |
selecting the Insert 5 ¢ - = = - : : . .
Tab and the Pivot ID Year Month ScreeningDone

57345708 2010 1

1
2
Table button which is 3 17647602 2010
4 182727462 2010
on the far left of the 5 31031024 2010

. :l?naarma 2010
ribbon. Select OK to 13524006| 2010

Create PivotTable ed |

Choose the data that wou want ko analyze

* Select a table or range

£
rin h Piv B TAR33779 2010
b g Up the ot 9 1 42902189 2010 " Use an exkernal data source
Table. 10 6393232 2010

11 38139814 2010 Choose Conmeckion,,. . |

12| 95960658 2010
13| 6380754 2010
14| 5562123 2010
15| 43232784 2010
16 | 4942040 2010
17| 5964989 2010
18 | 69643501 2010
19 | 20633384 2010
200 916200 2010
21 83691422 2010
22 96392125 2010
231 50264881 2010

Connection name:

Chooss woimgyanl the PivotTable report o be placed ——————
% New Worksheet

" Existing Worksheet

Location: I Eﬂ

< Ik 2 Cancel |
¥

¢

| k|| | k| k| k| k| k| R A | b | k| k| k| k[ k| =k | =k |
—_ e O = O = O = OO O = OO O O = O O OO

15



Additional Steps for file5 — Breast Cancer Screening.xls

On the right hand side in the
Pivot Table Field List, right-click,
hold, and drag Year and then
Month into the ‘Row Labels’
below. Then Screening Done
into the column Labels. Finally
drag ID to the Values.

|1_7.|' H = File5 - breast cancer sreening.xls [Compatibility Mode] - Microsoft Excel
m Home Insert Page Layout Formulas Data Review Yiew Add-Ins Options Design
= & cut Arial Y10 o A A = == ¥ S Wrap Text General
~ 53 Copy ~ o, ) : . —
paftc # Format Painter a Mz v | &y A | = EEMerge&iCenter~ | § ~ % 0 | G5
Clipboard it Alignment Humber
A3 - S| Sumof ID
A B C D E | F 2| PivotTable Field List - X
1
2 E| Choose fields to add to repert: ‘ﬁ v|
3 [Sum of ID ScreeningDone | ~ (
4 |Year - |Maonth| ~ 0 1|Grand Total <
5 =2010 1 1226113763 4565B6636| 1682700399
6 2 976045195 1131689122 2107734317 ([ ScreeninijDone
7 3 677807434 591957146 1269764530
8 4 586059004 1207445974 2093534978
9 A 426773842 1070039349 1496813191
10 6 705941790 1268183037| 1974124827
1 7 1193051219 843766101 2036817320
12 g 813258020 860719724| 1673977744
13 9 954534754 412092508 1366627262
14 10 714807380 913648504| 1628455884
15 1 689316601 876795631 1566112232
16 12 804535006 811684267| 1616222273
17 | 2010 Total 10068277008 10444607999| 20512855007
18 =201 1 1289404649 1655770048 2945174697
19 2 867734970 1135673763 2003408733
20 3 412615666 1899622016 2312237682 Drag fields betwgen areas belyw:
21 4 723038335 1404425240 2127466575 7 Report Filt i
22 A 406383662 1403381000| 1809764662 ScreelingDone ™
23 6 615987478 1758908360| 2374895858
24 2011 Total 4315164760 9257783447[ 13572948207
25 Grand Total 14383441768 19702391446| 34085833214
26
27 \L
28 1] RowLabels E  Valuss
29 Year - Sum of ID hd
30 Month A
Kj
32
33
34
g I|' Defer Layout Update Updste
Mal_




*  Onthe left of the Pivot Table, double click on the Sum of ID. Select “Count” from the

Additional Steps for file5 — Breast Cancer Screening.xls

“Summarize Value field” List.

|i—.| = File5 - breast cancer sreening.xis [Compatibility Mode] - Microsoft Excel PiwoiT:
g Home Insert Page Layout Formulas Data Review View Add-Ins Options Dasign
=1 & cut Arial 10 A A = = P ;':!'.-'-.-'rap Text General
Paste Sob Ly A = 5 g .0 .0
e # Format Painter I u- - - - = e Merge & Center v | % = % v e
Clipboard Alignment Mumber
e - Before
| A | B e () E F G H
1 |
2
z iSum of ID 5 ScreeningDone | ~
AN rear ~ Mlonth| = 0 1|Grand Total
5 | 0 1 1226113763 456586636 1682700399
6 2 976045195 1131659122 2107734317
7 3 677807434 591957146 12659764580
i} 4 386089004 12074455974 2093534978
9 ) 426773842 1070039349 1496813191
10 6 705941790 1268183037 1974124827
11 7 1193051219 843766101 2036817320
12 B 813258020 860710?0.4 ARTAOTTTAA
b 10 114807380 913 ¥Yalue Field Settings _Iﬂ
15 11 639316601 876 Sgurce Mame: ID
16 12 804538008
17 | 2010 Total 10065277005 10444 Cuskom Mame: ICDLII'It af 1D
18 =201 1 1239404649 1655
773497 5
;3 g Ef%?égﬁg 1;3; Summarize Yalues By | Show Yalues &s
21 4 723038335 1404- _
52 5 105383662 1403~ Summarize value field by
23 6 615987475 1758 haose the bype of calculation that vou want ta use ta summarize
24 |2011 Total 4315164760 9257 H
25 Grand Total 14383441768 io7og  datafrom the selected field
26
27 ‘Counk
28 re——
gg Max
1¥lin
31 Praduct j
32
33
34
35
36 Mumber Format | ( oK I > Cancel
37 e
38 |
I;mi kM| Sheett ;. Sheetl - Sheet? . Sheet3 - Sheetd - Sheets -~ %d E 4 I:

|

After

1 I
2
3 |CountofID 1 ScreeningDone | ~
4 |Year - [Month| ~ 0 1|{Grand Tatal
5 =12010 1 26 " a7
6 2 18 21 39
7 3 17 15 32
B8 4 19 24 43
9 5 10 21 K|
10 6 16 19 35
1 7 26 17 43
12 g 19 15 34
13 9 17 1 23
14 10 13 16 29
15 1 14 16 30
16 12 15 15 30
17 2010 Total 210 201 411
18 =201 1 23 32 55
19 2 14 27 EN
20 3 10 36 46
21 4 14 29 43
22 5 I 30 LY
23 6 14 36 50
24 2011 Total 86 190 276
25 Grand Total 296 391 G37
26
17



Additional Steps for file5 — Breast Cancer Screening.xls
|1_T.|' H o} - | = File5 - breast cancer sreening.xis [Compatibility Mode] - Microsoft Excel
g Haome Insert Page Layout Farmulas Data Review View @

Now highlight the values '

Identify Distribution

that correspond with
2010 (pre-Intervention)

B Chart (Binomial Distribution)

3 mrion)

and O for Screenlng 1 d Chart (Geametric Distribution] f=| 26
done. This will be ¥mA/Individuals Chart 1 D E F G
|
column C cells 5-16. X-bar 5 Chart
Go to the Aaa-iIns tab, | About SPE Macros 1|Grand Tatal — Input Data
_ skt g 1 37 Select (highlight) the nurmber o : u
SPC Macro and select Y 3 7 7 3 non-conformities ranoe: FCASICHLE ‘
chart (binomial distrib) 7 3 15 32 Select (highlight) the sample ShestoI SE45 4ES1E >
.y . _8 4 24 43 size ranae:
Now click into the 2nd 9 5 21 3 -
. . 10| G 19 35 Check. if the First row contains labels
box and then highlight 1] ; b b —
{ ? -
COIumn € Grand TOtaI % g ]? 3_81 ' Empitic (Calculate p-bar From data)
5-16 for the sample size. 10 18 29 If desired, select (highlight) ]
) ) 51 11 16 30 the outliers ranoe: =
Finally skip to the = 1 20 -~
. # Prioti ("Standards Given™) -har =
bottom where vou will 17 2010 Tatal N iy 201 411 B
C e y 18 22011 1 — 23 32 55
enter a significance level. 19 2 14 27 41 — Sigrificanice Level
Let’s use.01 3? _31 13 gg jg Enter the desired significance level: = ‘»
22 5 11 30 41
Select OK at the bottom 22 > I 2 i QOK )' orcel |
of the Macro screen and 24 2011 Total 86 190 276
. 25 Grand Total 296 39 Ga7
a new P-Chart Table will 3¢
appear 27
PP =
29



Additional Steps for file5 — Breast Cancer Screening.xls

Return to the pivot
table which should
be on sheet6.

Repeat the steps
from the previous
page for creating a
p-chart, but using
only 2011 data
(Post-Intervention),
this will be rows 18-
23.

Use the same
significance level
that you used from
the 2010 data (.01)

This will create
another smaller P
Chart Table

IE: H i |5 File5 -breast cancer sreening (version L)ls [Autosaved] [Compatibility Mode] - M. ‘ | PivotTable Tools: ‘ o B ER
_I:—E.E Home Insert Page Layout Formulas Data Review View Add-Ins Options Dresign & @ o B R
SPC h-1.acros -
Identify Distribution
p Chart (Binomial Distributi
< utian] > |
£ £ Chart [Paisson Distribution) — —
d Chart (Geametric Distribution] ke 1 23 :1
ymR/Andividuals Chart | D E F G H J K -
K-bar s Chart
¥-bar Chart one|
. 0 1TGrand Told x|
About SPC Macr
e 26 1 37| Input Data
6 2 18 21 39 Select (highlight) the number o ‘ $rd18:30423 ;
7 3 17 15 32 non-confarmities ranage: =
8 4 19 24 43 Select (highlight) the sample ‘ et6!$E$18:$E$23 :
g 5 10 21 A Size ranae: =
10 ] 16 14 35
T 7 26 17 43 [ check if the first row contains labels
12 8 19 15 34 — p-bar
13 13 :; 1]1 gg % Empiric {Calculake p-bar From data) =
5]
If desired, select (highlight)
15 1 14 16 30 the outliers ranae: J
16 12 e 15 15| el
17 2010 Total ”~ 21N 2”41l \ " & Priori ("Standards Given') prbar = I
18 =201 23 55 \
119 2 i 27 41 Significance Lewvel
20 3 10 36 46 ?
21 4 14 29 43 nker the desired significance level: o= 01
| 22 | 5 ik 0 41 — ~—
23 141 50 |
874 Cancel
24 2011 Total P 190N z?r/ Q
25 |Grand Total 296 3N — bd7 L
26
27 Sl
M 4 » M| Sheet6  Sheetl . Sheetz . Sheet3 . Sheetd . SheetS . pChartTable 1 {4 | [ | .l
Ready | Average: 1433333333 Count: & Sum: 86 |'@|ﬁ| A 100% IIEZI U lﬁ}i-:Zl




Additional Steps for file5 — Breast Cancer Screening.xls

Now copy all of the
data from the 2011 P
Chart Table (excluding
headers) and paste it
below the data from
p chart table 1 (2010
data)

H12 - S v]
[ A [ B cC | b | E F | G H | JE
1 PCHART TABLE
2
Empiric
3 p-bar &
4 03116 0.0100 Arial o+ 10+ AT A
g _ _ _ B IEH-A-
8 | Group# np-hat 1 p-bar p-hat LCL UCL Qutlier ? n
7 1 23 55 0.31 04182 01486 04694 "
3 2 14 41 0.31 03415 01236 04936 i
9 3 10 46 0.31 02174 01334 04838
10 4 14 43 0.31 03256 01261 0.4881 i Episoar
11 5 11 41 0.31 02683 01236 049356 =
12 [} 14 a0 0.31 02800 01413 04768 Paste Special..
13
44 Insert...
4 4k b Sheet5 . pChart T 1 | pChart Table 2 %3 IEN [ et
Ready | Average: 9.295770 TR 42 Sum: 3904223616 |[EE|O) D1 110% (= LEEE
A B D E F G H
5
6 | Group# np-ha p-bar p-hat LCL ucL Qutlier ?
7 1 26 a7 051 07027 02852  0.7072
8 2 18 39 051 04815 02913 07038
g 3 17 32 051 05313 02670 0.7189
10 4 19 43 051 04419 03039 06944
11 5 10 31 051 03226 02638 07256
12 § 16 35 051 04571 02795  0.7119
13 7 26 43 051 06047 03039 06944
14 g 19 M 051 05588 02747 07161
15 g 17 28 051 06071 02520  0.7360
16 10 13 29 051 04483 02537 07302
17 11 14 30 051 04867 02601 07276
18 15 30 051 05000 02601 07276
19 23 55 031 04182 01486 04694
20 14 41 031 03415 01236 04936
21 3 10 16 031 02174 01334 04838
22 4 14 43 031 03256 01261 04881
23 5 11 41 031 02683 01236 04936
24 § 14 50 031 02800 01413 04768
[25]
IR S E—
TR shedts | p Chart Table 1 Chart Table 2 L] 4]
Select destination ress ENTER or chgg#® Paste | |'@IE| M 1c 20




L
Y Additional Steps for file5 — Breast Cancer Screening.xls

You may wish to enter
the actual Year and
Month values where
it says group.

Finally, create an SPC
chart as you did in
previous steps (see
slides 5-11). You will
see the change from
Pre to Post
Intervention
highlighted with
different averages
and control limits.
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Create Control Charts Using your “Own’
Ql Project Data

Determine what data element(s) you would like to see
the control chart form to better understand the current
status of your process

Determine type of data (see pages 3 and 4)

Use SPC Macro to create data table (see pages 5 and 6)
Graph data table information (see pages 7 and 11)
Write brief statement on graph about data “findings”




