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Two Parts 

This final exam is in two parts: general questions (10) and a case study (12) for a 
total of 22 questions.  

General Questions 

1. What does standard deviation measure? 
a. The size of a data set. 
b. The “spread-outed-ness” of a data set. 
c. The square of the average of a data set. 

2. Without getting behind the numbers, averages can provide misleading 
information. 

a. True 
b. False 

3. Discrete data are data that can be any number, including small fractions of 
the integers. 

a. True 
b. False 

4. When a data set has many number of point, a histogram is 
a. A picture of all the raw data. 
b. Usually grouped into bins. 
c. Always shows a bell curve. 

5. If a histogram is lopsided with a long curve after the top of the curve 
(moving left to right), it is called 

a. A bell curve. 
b. Positively skewed. 
c. Negatively skewed. 

6. With a normal distribution (bell curve), one standard deviation includes 
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a. About one third of the data on each side of the top of the curve. 
b. About two-thirds of the data on each side of the top of the curve. 
c. 99.9996% of the data. 

7. The so-called Deming Cycle is 
a. Plan-Check-Analyze-Complete 
b. Plan-Do-Check-Act 
c. Plan-Reconsider-Redo-Punt 

8. A Fishbone Diagram is 
a. A method to brainstorm possible main causes of a problem 
b. Always uses the four bones of Methods/Machinery/Material/People 
c. A Culinary Plan for Trout 

9. R2 shows how strong the correlation is between two variables. 
a. True 
b. False 

10.  High correlation means you have found the main cause 
a. True 
b. False 

Final Exam Case Study: Apteryx Airlines Late Departures 

Marissa Wingflap, the new VP of Operations for Apteryx Airlines, is concerned about late 
departures from airports on their system.  The FAA statistics are not good, compared to their 
competitors.  She has commissioned a study of late departures.  Each time a departure is late 
more than 15 minutes, a form has been filed by the local operations supervisor and attested by 
Flight Quality Assurance Department.  The form includes reasons for late departures and names 
of crew members involved.  No one has used these forms for any purpose for some time.  It is 
time to use them. 

Part A: Which Airports Need Help? (Statistics and Histogram) 

Ms. Wingflap first requests average (mean) late departures for the most recent month from 
each of the twenty airports the airline serves.  

The raw data are in the following table: 



Statistics	1	Final	Exam	Directions	
 

© BizBasicsOnline.com 2014 – All rights reserved v1.1      Page 3 

 

 

Part A Assignment: 

Q11: Calculate the mean of the frequencies. 

Q12: Calculate the standard deviation. 

Q13: Construct a histogram from the table. Use bins 2, 4, 6, 8, 10, 12, 14, & 16. These 
are “equal or less than” bins. 

Q14: Calculate the R2. 

Note: The R2 for a histogram is found using the same trendline button as a scatter 
diagram.  While the R2 for a histogram is rarely needed, this provides a way to show 
you have constructed the histogram properly.  For this trendline, pick the (2nd order) 
polynomial.  

Part B: What Are The Causes for Late Departures? (Pareto Chart) 

From the histogram, Ms. Wingflap easily concludes there is a problem at Airport P that needs 
attention.  She requests analysis of the causes of late departures. 

Ms. Wingflap assigns 
her analyst to study the 
forms.  He picks a set of 
thirty forms, randomly  
selected from 850 late 
departures this year.  He 
develops the following 
check sheet.  

The last two causes 
need explanation: 

A Ground Hold is when 
traffic at the destination 
airport is too busy to 

Airport A B C D E F G H I J
Frequency 4.1 6.3 8.9 5.8 1.3 3.9 7.4 10.9 6.9 3.2

Airport K L M N O P Q R S T
Frequency 5.3 2.2 3.9 5.1 8.9 15.6 8.3 7.1 1.9 4.01

Frequency of Late Departures for Twenty Airports for June (% of all flights)
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Yrs. of 
Service

How many 
times late?

Yrs. of 
Service

How many 
times late?

1 13 19 3
2 10 20 3
3 11 21 3
4 10 22 2
5 7 23 2
6 3 24 4
7 5 25 3
8 4 26 2
9 5 27 3
10 3 28 2
11 2 29 0
12 3 30 3
13 4 31 4
14 3 32 2
15 4 33 0
16 3 34 3
17 3 35 5
18 2

Airport P
Lateness by Years of Service

allow planes from departure airports to take off. 

Crew Late can be one flight attendant sick or with car trouble or an entire crew which was on 
another flight that was delayed.  

Part B Assignment: 

Based on this check sheet, develop a Pareto Chart for the totals. 

Q19:  What is the R2 for a 2nd order Polynomial trendline for the Pareto Chart? 

Q20: What percent is Crew Late of all 37 Causes? 

Note: The R2 for a Pareto Chart is found using the same trendline button as a scatter 
diagram.  Like the histogram, the R2 for a Pareto Chart is rarely needed.  This 
provides a way to show you have constructed the Pareto Chart properly.  For this 
trendline, pick the (2nd order) polynomial.  

Part C: Why Late Crews? (Scatter Diagram) 

From the Pareto Chart, it is clear there are 
two major reasons for late departures at 
Airport P: late crews and ground holds.  

Ms. Wingflap determines the more fruitful of 
the two is the issue of late crews. (The airline 
can’t do much about ground holds.) 

After brainstorming causes of Late Crews 
with her direct reports through the use of a 
Fishbone Diagram, they decide to do a 
scatter diagram of lateness (tardiness) by 
years of service for each crew member who 
was late.  

After analyzing the reports for Airport P, the 
following data are developed for a three-
month picture for the 215 people who were 
late: 

Part C Assignment: 
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Develop a Scatter Diagram for the data. 

What is the R2 for the Scatter Diagram?  Do it twice.  First, use a linear trendline.  
Second, use the 2nd order polynomial.  

Q21: What is R2 for the scatter diagram with a linear trendline? 

Q22: What is the R2 for the scatter diagram with a 2nd order polynomial? 

It is clear the 2nd order polynomial is more closely correlated with the data than the 
linear trendline.  (While this is not used in this case study, finding the best fit is useful in 
many other real life settings, as noted in the WeldFine and the Zoomquat exercises.) 

 

Epilogue 

Ms. Wingflap sees from the scatter diagram that newer employees are often late.  Airport P is 
in a world-class destination resort, known for “what happens here, stays here”. Many newer 
employees appear to be having a party on their overnight stays, leading to lateness to the 
airport the next morning.  While more investigation may be necessary, it appears a new online 
training course Ensuring Your Continuity of Service is needed to address the issues of partying, 
reliability, and fitness for duty.  After the rollout of the online training, Ms. Wingflap advises her 
analyst to do a P-D-C-A, the Deming Cycle, to audit the results and make changes, as needed.  

 

 

 

 


