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Introduction

What is the variation of fat content found at a local bar and restaurant?

In this case study, we focus on Pareto’s Big Bar, which is a bar and restaurant that serves hamburgers,
amongst several other items.

Pareto’s Big Bar reports that the average fat content found in one of their hamburgers is 15 grams.

Objectives

Recently, several customers provided feedback in which they believed the fat content was higher than 15
grams.

Pareto’s Big Bar’s Operations Manager has requested we use 95% Confidence Intervals to provide the
average fat content found in their hamburgers, and whether 15 grams of fat is indeed still correct.

Data Provided

The Operations Manager provided 20 randomly selected hamburgers and measured the fat content for
each. Below is the data provided:

15.5,12.3,15.4, 16.5,15.9,17.1, 16.9, 14.3, 19.1, 18.2, 18.5, 16.3, 20.0, 19.0, 15.6, 13.5, 14.0, 16.5, 19.0,
and 18.6.

Open the “Ql Macros - Confidence Interval Case Study - Fat Content Variation.xlIsx” file.
The first step is to check that the data provided by Pareto’s Big Bar’s Operations Manager is in control.

And since the data is a single-column set of Variable (decimal) data, it is best practice to create an XmR
Individuals Chart which will provide Stability Analysis.
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Measurement Analysis (Control Chart)

To create an XmR Individuals Chart using Ql Macros, select the “Fat Before (gms)” data in column A:

A

1 |Fat Before (gms)

2 15.5
3 12.3
= 154
5 16.5
6 15.9
7 17.1
8 16.9
9 14.3
10 15.1
11 18.2
12 18.5
13 16.3
14 20
15 19
16 15.6
17 13.5
18 14
19 16.5
20 19
21 18.6

Next, create an XmR Chart by selecting Ql Macros > Control Charts (SPC) > Variable (XmR, XbarR/S) >
XmR-ImR Individuals:

Ql Macros Help
| 2 Control Chart Wizard I | Pareto Chart uly Chart Wizard
[EZ Control Charts (SPQ)~ | | 30 Fishbone ~ b~ Run Charts ~
7~ Variable (XmR, XbarR/S) > | B XmB-ImR Individuals I
[ Attribute (c,np,p,u,g.) > | B XmR Median R
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A “Before Improvement” XmR Chart will then be created:
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And as the charts indicate, the data provided proves to be in-control, with no Control Chart Rules
violations. However, the average fat content is calculated as 16.61 grams.
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Measurement Analysis (Descriptive Statistics)

And since the Control Chart analysis shows the data is in control, we can now proceed to the Descriptive

Statistics portion of the study.

By utilizing the “Descriptive Statistics” tool found in Ql Macros, the analysis will confirm whether or not

the data is normally distributed.

To do so, highlight the “Fat Before (gms)” data again in column A.

Next, run Descriptive Statistics by selecting Ql Macros > Descriptive Statistics - Normality Test:

File Home Insert  Page Layout  Formulas

Data  Review Wiew  Automate

Developer QI Macros

9 Stat Wizard Lean Tools~  Improvemnent Tools ~ '3 Improvement Project Wizard ** Box, Dot & Scatter Plot ~
lStatisticaI Toolsvl Diagrams~  DOE GageR&R FMEA ~ Data & Text Mining ~ A Histograms & Capability ~
A Descriptive Statistics - Mormality Test vl Toals ~ EH Restacking ~ Capability Templates ~
ANOVA - MANOVA Analysis of Variance > ™2 Pata Mining Capability Charts
Y F &t Tests »
Regression & Other Statistics » E F G H | ] K
; Transformations »
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“Before Improvement” Descriptive Statistics will be created:

A B C o] E F G| H 1 ] K L i
Data is .

1 |Rank Fat Before (gms) Anderson-Darling Normal HIStogram
2 B 155 16jA-Squared 0275 5 [
3 1 12.3] 12 o 0.624
a 5 15.4| 15|9sscritical value | 0787 3 5
5 10 16.5 17§99% Critical Value 1.082 4 4
5] 8 15.9| 16{Mean 16.610 E
7 13 17.1| 17|Mode 16.5 /19 2 3 3
2 12 16.9| 17)standard Deviation 2106 2 2
9 4 14.3] 14 Variance 4.434 7 1
10 19 19.1| 19)skewedness -0.278
11 14 18.2| 18|Kurtosis -0.639 0 a
= 15 185 190n 20.000 12000 13.300 14600 15000 17.200 18500 19800 21100
13 9 16.3| 16)5td Err 0471 Values
14 20 20| 20)Minimum 12.300
15 17 19| 19)1st Quartile 15475
16 7 15.6| 16|Median 15.500 B
17 2 135| 14f3rd Quartile 18.525 E 4 I
18 3 14| 14|Maximum 20000f ©
19 11 16.5| 17|Range 7.700
20 18 15| 1g9|cConfidence Interval 0.985 o s 10 15 0 =
21 16 18.6| 19ffor Mean (Mu) 15625
22 095| 17.595 Confidence Intervals
23 —t—>
24 | For Stdev (sigma) 1.601
25 | 3075 —+—Mean
76 i Vi 1Y
27 Difference 15.900 ! ! ! ! ! § !
28_ for Median 20.000 15 16 17 18 13 20 sl
29 | Tolerance Limits
50 | MNormal 10.815 R e e
31 | 045| 22405
32 e N rmial ———
33: k-Factor One-sided 11602 | mm=Nonparametric
34 | 21618 T T T 1
35 -3 7 17 27

The Descriptive Statistics results show that because the P-value of the Anderson Darling Normality Test is
0.624 (greater than 0.05), the data is normally distributed.

Also, the Confidence Interval for Mean (Mu) is between 15.625 and 17.595, which is greater than the
restaurant’s 15 grams of fat per burger claim.

Because of this finding, the Operations Manager should consider this a serious issue with regards to fat
content.
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Examination Results

After the results showed the hamburger fat content was more than 15 grams per, the Operations
Manager performed further inspections.

They found that this was due to the varying amount of oil used by Pareto’s Big Bar employees on 3
separate grills that are being used to cook the hamburgers.

Process/Methods

Amount of oil used

Excessivelinconsistent amount

Problem Statement

Pareto's Big Bar claims the
Fat Content per hamburger
is 15 grams. However,
Descriptive Statistics show
the Fat Content is in fact 16+
grams per hamburger.

L J

How to Improve?

The next step was for the Operations Manager to find a way to decrease the fat content of the cooked
hamburgers. While one option could be to regulate the use of oil used on the grills mentioned in
“Examination Results,” Pareto’s Big Bar decided to try a different approach.

At the time, the restaurant used 85 % lean / 15 % fat hamburger patties. This in combination with the
inconsistent use of oil was leading to the fat content issue.

The Operations Manager then decided to switch from 85/15 patties to 80/20 patties. They also decided
to no longer use oil when cooking their hamburgers on the 3 flat top grills.

New data was then collected to check whether the change in % lean/% fat patties, in combination with
cutting out oil improved their fat content — see data below:

14.9, 15.0, 15.4, 15.3, 15.2, 15.1, 14.9, 14.8, 15.6, 14.5, 15.3, 15.8, 15.0, 15.0, 14.3, 15.3, 15.2, 14.7, 15.1,
and 14.7.
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Before and After Control Chart Reporting

Creating a Before and After XmR Control Chart will show if the newly implemented changes have
improved the restaurant’s overall cooking process.

To do so, place the Before and After data into a single column, separated with a blank row and highlight
the data:

A

1 |Fat Before (gms)

2 15.5
3 12.3
4 15.4
3 16.3
5] 15.9
7 17.1]
8 16.9
9 14.3
10 15.1
11 18.2
12 18.5
13 16.3
14 20
15 19
16 15.6
17 13.5
18 14
19 16.5
20 19
21 18.6|

I 22

23 14.9
24 15
25 15.4
26 15.3
27 15.2]
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Next, create an XmR Chart by selecting Ql Macros > Control Charts (SPC) > Variable (XmR, XbarR/S) >
XmR-ImR Individuals.

A “Before and After Improvement” XmR Chart will then be created!

A B C D E F G H [ J K L M N 0 P a
1 |FatBef
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And as the chart indicate, the new data provided proves to be in-control, with minimal Control Chart
Rules violations on the X (Average) Chart. Also, the calculated Average fat content is now 15.06.
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NEW Measurement Analysis (Descriptive Statistics)

Since the Control Chart analysis shows the data is in control, we can now proceed to the Descriptive
Statistics portion of the study.

Highlight the “Fat After (gms)” data and run Descriptive Statisticss.

“After Improvement” Descriptive Statistics will then be created:

A B C u] E F G H | J K L M M
Datais .

1 |Rank After [gms]) | Anderson-Darling Marmal HIStoEram
2 5] 4.3 15)A-Squared 01684 8 g
3 g 5 15 o 0.325 7 L 3
4 18 15.d|  15)95% Critical WYalue 0. 787 5 A L s
5 15 15,3 15)933 Critical Yalue 1032 s i
53 13 15.2[ 15)Mean 15.055) X
7 A 51 15|Mads EiGE 5 M
& 7] 4.3 15 Standard Deviation | 0.353) -~ ° M3
] 5 4.8 15|V ariance RFE] B r2
10 13 156 16)Skewedness -0.051) 1 ri
1 2 5[ 15 Kurasis 0.252 o - -
1z 1E 153 15in 2|:||:||:||:|I 14 pod 14300 14600 14500 15200 15500 15600 16400
13 20 5.8 6 SrdEr 0. Cia| Values
14 3 15| 15) Minimum 14500
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16 1 4.3 14 Median 15.050) *
17 17 153 15) 3rd Quartile 15.300) 2 H
18 14 15.2[  15) Masimum 15.500) s
13 3 4.7 15|Range 1.500)
20 12 121  15|Confidence Interual |:I.'|EEI 135 “ 145 s 155 18
21 4 4.7 15)far Mean [Mu) 14,557}
22 0,95 15.223 Confidence Intervals
23 + + +
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25 0.5zq| ¥ Mean —_—
26 S 1 1= [
27 [For Median 15,200 f T T T T 1
5 15.000 15 15 15 15 15 15
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32 et P 1172 8
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3d 15.303 :
35 2 4 ] 14 19

The Descriptive Statistics results show that because the P-value of the Anderson Darling Normality Test is
0.925 (greater than 0.05), the data is normally distributed.
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Also, the Confidence Interval for Mean (Mu) is between 14.887 and 15.223. This shows that the newly
implemented changes improved the restaurant’s overall cooking process.

Because of this finding, the Operations Manager can now sufficiently claim that the fat content of 15
grams per hamburger is accurate.

Future Reporting

Moving forward, Pareto’s Big Bar’s Operations Manager will regularly check the fat content of the
prepared hamburgers, using the same approach listed in this case study.

This will allow Pareto’s Big Bar to confidently claim the fat content of 15 grams per hamburger continues
to be accurate.
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