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o If using the online webbook, you can use the search bar in the top right corner to
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that chapter and use your browser’s search feature by hitting [Cntr] + [f] on your
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» Navigate the book.

o This book has a table of contents to help you navigate through the book easier. If
using the online webbook, you can find the full table of contents on the book’s
homepage or by selecting “Contents” from the top menu when you are in a chapter.

* Annotate the book.
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Chapter 1. Sampling and Data






1.1 Definitions of Statistics, Probability, and Key Terms

The following activities and questions relate to material covered in Chapter 1.1 Definitions of
Statistics, Probability, and Key Terms in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 1.1 Data Sets [XT.SX].

Questions

1. Consider the following and choose the correct answer: X = The number of times a student
missed a class over zoom. In this instance, X is:

a. Statistic
b. Population
c. Variable
d. Sample

2. Mount Sima Ski Resort is interested in the average age that children take their first ski
lessons. They need this information to plan their ski classes. Identify the

population

o p

sample

parameter

I &

statistic
e. variable, and
f. an example of variable data.

3. The Council of Yukon First Nations (CYFN) is interested to know about the mean age of
First Nation people who are living in Yukon, Canada. Identify the

population

o p

sample

parameter

I &

statistic

variable, and

P

an example of variable data.


https://openstax.org/books/introductory-business-statistics/pages/1-1-definitions-of-statistics-probability-and-key-terms
https://openstax.org/books/introductory-business-statistics/pages/1-1-definitions-of-statistics-probability-and-key-terms
https://openstax.org/details/books/introductory-business-statistics
https://opentextbc.ca/busstatsancillary/wp-content/uploads/sites/426/2023/01/1.1-Data-Sets.xlsx
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4. A Yukon statistician is interested in the proportion of eligible Yukon dogsled teams that
compete in the Yukon Quest. Identify the

P

/e 0

e.
f.

5. The city of Whitehorse wants to know how much time it takes for people to travel downtown
from their place of residence. The following chart displays the surrounding areas and time
taken to travel downtown in minutes according to Google Maps 2021. Find the average time
and round to one and two decimal places.

population
sample
parameter
statistic
variable, and

an example of variable data.

Time taken to travel downtown Whitehorse

from surrounding areas

Place Name Time (minutes)
Whistle Bend 9

Riverdale 3

Porter Creek 11

Takhini 5

Copper Ridge 10

Mt. Sima 10

Wolf Creek 14

Grey Mountain 9




Solutions
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1. c. Variable

s}

G = R

o p

a. The population is all people who ski at Mount Sima Ski.

The sample is a selected group of people who ski at Mount Sima Ski.

The parameter is the mean age of when all people who ski at Mount Sima Ski took
their first lesson.

The statistic is the mean age of when the sample of people who ski at Mount Sima
Ski took their first lesson.

The variable is the age of when someone skiing at Mount Sima Ski took their first
lesson.

Example: data values can be 1 year, 10.5 yrs.

The population is all the First Nation People living in Yukon Territory.

The sample is a selected group of First Nation people living in the Yukon.

The parameter is the mean age of all First Nation people living in the Yukon.

The statistic is the mean age of the sample of First Nation people living in Yukon.
The variable is the age of a First Nation person living in Yukon.

Example: data values can be 4 months, 25 yrs.

. The population is the total number of dogsled teams in Yukon eligible for

competition.
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b. The sample is a selected group of dogsled teams in Yukon eligible for competition.

c. The parameter is the proportion of all eligible Yukon dogsled teams that compete in
the Yukon Quest.

d. The statistic is the proportion of the sample of eligible Yukon dogsled teams that
compete in the Yukon Quest.

e. The variable is whether an eligible dogsled team competed in the Yukon Quest.

f. Example: data will be either: (1) Yes, the team did compete, or (2) No, the team did
not compete.

5. Sum of all travel time =9+3+11+5+10+10+14+9="71
Number of places = 8

. Sum of all travel time 71 _
Mean travel time = = __ = 8.875 minutes

Number of places 8
Rounded to one decimal place = 8.9 minutes
Rounded to two decimal places = 8.88 minutes

Media Attributions

» Whitehorse cliffs by Lisa Kanary is licensed under a CC BY 4.0 licence.



https://creativecommons.org/licenses/by/4.0/

1.2 Data, Sampling, and Variation in Data and Sampling

The following activities and questions relate to material covered in Chapter 1.2 Data, Sampling, and
Variation in Data and Sampling in Introductory Business Statistics (OpenStax).

Questions

Name the sampling method used in each of the following situations:

d.

At the Beaver Creek Public Library, a librarian wants to determine what proportion of the
library users are children. The librarian has a tally sheet on which she marks whether books
are checked out by an adult or a child. She records this data for every fourth patron who
checks out books.

A Yukon University instructor wants to know if her students are doing the required take-
home exercises, so she randomly selects rows 1 and 3 in the (virtual) classroom and calls on
all students in those rows to present the solutions to the take-home exercises to the rest of the
class.

An Air North employee is at the airport handing out questionnaires to travelers asking them
to evaluate their experience with the Yukon airline company. They do not want to disturb
anyone looking like they are in a rush, so focus on asking travelers who are calmly sitting at
their gates or look to not be too busy.

The regional manager of Petro-Canada wants information about the ages of the customers
who buy gas from them. Over the next two weeks, at each station location all over the Yukon,
50 randomly selected customers are given questionnaires to fill out asking for information
about their age.

Yukon Health & Social Services wants to know what people’s reactions to the Covid-19
vaccination roll-out information package are. The day after the schedule was released, the
department team surveys 1,200 randomly selected Yukoners.

Solutions

/e N oo

Systematic sampling
Cluster sampling
Convenience sampling
Stratified sampling

Simple Random sampling


https://openstax.org/books/introductory-business-statistics/pages/1-2-data-sampling-and-variation-in-data-and-sampling
https://openstax.org/books/introductory-business-statistics/pages/1-2-data-sampling-and-variation-in-data-and-sampling
https://openstax.org/details/books/introductory-business-statistics




1.3 Levels of Measurements

The following activities and questions relate to material covered in Chapter 1.3 Levels of
Measurements in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel:1.3 Data Sets [XLSX].

Questions

1. Between 1953 and 2020, 38 hurricanes have made landfall on Canadian soil. The hurricanes
are often downgraded by the time they reach Canada; however, at their strongest force, they
receive a category rating to determine the maximum size and intensity of the storm of either
Tropical, 1, 2, 3, 4, or 5. Five represents the largest and most ferocious storms, with the title
of Tropical given to downgraded storms that more commonly impact Canada.' The table
below depicts hurricanes at their peak strength before impacting Canada. Use the given data
to create a table with columns for frequency, relative frequency, and cumulative frequency for
each category of hurricane.

1. Data source: Wikipedia. (n.d.) List of hurricanes in Canada. https://en.wikipedia.org/wiki/List_of_Canada_hurricanes

9
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List of hurricanes in Canada 1950-1999

List of hurricanes in Canada 2000-2020

Year | Name Category
1953 | Carol 5
1954 | Hazel 4
1955 | Connie 4
1958 | Helene 4
1959 | Cindy 1
1959 | Escuminac 1
1962 | Daisy 2
1963 | Ginny 2
1964 | Gladys 4
1971 | Beth 1
1973 | Alice 1
1975 | Blanche 1
1989 | Dean 2
1990 | Bertha 1
1991 | 1991 “Perfect Storm” 1
1995 | Luis 4
1996 | Bertha 3
1996 | Huron Tropical
1996 | Hortense 4
1999 | Floyd 4

Year | Name Category
2000 | Michael 2
2001 | Karen 1
2002 | Gustav 2
2003 | Juan 2
2005 | Ophelia 1
2007 | Noel 1
2008 | Kyle 1
2009 | Bill 4
2010 | Earl 4
2010 | Igor 4
2011 | Irene 3
2011 | Maria 1
2011 | Ophelia 4
2012 | Leslie 1
2012 | Sandy 3
2014 | Arthur 2
2016 | Matthew 5
2019 | Dorian 5
2020 | Isaias 1
2020 | Teddy 4
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Solutions
1 Category | Frequency of Hurricanes Relative Frequency Cumulative Frequency

1 14 0.350 0.350
2 7 0.175 0.525
3 3 0.075 0.600
4 12 0.300 0.900
5 3 0.075 0.975
Tropical 1 0.025 1







Sampling and Data - Excel Tools Instruction

Download Sampling and Data — Excel Instruction Data Sets [Excel].

Pie Charts and Bar Graphs

 In a pie chart, categories of data are represented by wedges in a circle and are proportional in

size to the percent of individuals in each category.

 In a bar graph, the length of the bar for each category is proportional to the number or

percent of individuals in each category. Bars may be vertical or horizontal.

Pie Charts in Excel

1. Highlight columns of cells (hold ‘Ctrl* button if columns not adjacent)

2. Click Insert, Charts and the first 2-D pie

3. Click on the new pie chart and icon + to make changes

4. Right click on wedge, choose ‘Add Data Labels*

Table 1.4 Ethnicity of Students at De Anza College Fall Term 2007 (Census Day)

Ethnicity Frequency Percent
Asian 8,794 36.1%
Black 1,412 5.8%
Filipino 1,298 5.3%
Hispanic 4,180 17.1%
Native American 146 0.6%
Pacific Islander 236 1.0%
White 5,978 24.5%
Other 2,338 9.6%

13
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File Home Insert  Draw Page Layout Formulas Data  Review  View Help Chart [
=] [s[==] _»-:--:-- rb v '? [[nv IEv I"U.Iv @ F[=]
17 el dl
PivotTable Recommended llustrations | Recommended r Maps
v PivotTables v B Charts D~ [~ v
Tables Add-ins 2-D Pie
Chart 2 ~ Je @ @D @E
| A B C D E F |
1 Ethnicity Frequency |Percent 0PI
= = e
2 Asian 8,794 36.1%
3 Black 1,412 5.8% @
4 Filipino 1,298 5.3%
5 Hispanic 4,180 17.1%
6 Native American 146 0.6% Doughnut
7 Pacific Islander 236 1.0%
8 White 5,978 24.5% @
9 Other 2,338 9.6%
10
11 ® More Pie Charts...
12
Step 1 & 2: Highlight column of cells and create 2-D Pie
File Home Insert  Draw Page Layout Formulas Data  Review  View Help Chart Design Format
_ E‘ZP; EEH B & H]? di- @~ M~ @ = ..1' ESfica (=N
. . 3 W" h" ﬁ' 1 @T:mﬁme .
PivotTable Recommended llustrations Recommended . Maps Link
v PivotTables v B Chats D |i~ - -
Tables Add-ins Charts ] Tours Sparklines Filters. Links q
Chart 2 - Ir
A B c D E F G H 1 K L M N
1 Ethnicity Frequency |Percent | O O *] I,
2 Asian 8,794 36.1% Ethnicity of Students EI Chart Elements
3 Black 1,412 5.8% J Chart Title
4 Filipino 1,298 5.3% Other, 9.6% Data Labels
5 Hispanic 4,180 17.1% ? [] tegend 3
6 Native American  |146 0.6% L - -
7 Pacific Islander 236 1.0% _
8 White 5,978 24.5% e 3645
9 Other 2,338 9.6% White , 24.5%
10 o]
1"
12 -
13 /
14 acific Islander,
,5 NP
16
17 Native American _/ Black, 5.5%
18 »0.6% Hispanic, 17.1% Filipina , 5.3%
s o o o
20

Step 3 & 4: Click icon + and add Data Labels

Bar graphs in Excel

1. Highlight columns of cells
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2. Click Insert, Charts and the first 2-D Column
3. Click on the new bar graph and icon + to make changes

4. Right click on wedge, choose ‘Add Data Labels’

File Home Insert  Draw Page Layout Formulas Data Review View Help
ﬁ? EI:J? 'ivl{' o HH Get Add-ins g [h? [[I]V E- - @ |H:':|. [I[n®
PivotTable Recommended Table | lllustrations S dd-i Recommended 2D Column D
v PivotTables v 0. My Add-ins v E Charts Map ¥
Tables Add-ins “—I‘”_ﬂ ‘ H H ‘ I:l H Tours
Al - I Ethnicity
3-D Column
A B C D E F J
1 |Ethnicity Frequency |Percent
2 |Asian 8,794 36.1%
3 |Black 1,412 5.8%
4 |Filipino 1,298 5.3% 2-D Bar
5 |Hispanic 4,180 17.1%
6 [Native American | 146 0.6% § S
7 |Pacific Islander 236 1.0%
8 |White 5,978 24.5% 308
9 |Other 2,338 9.6% *
10|
11 |
12
::i u][[ More Column Charts...
15 |
16

Step 1 & 2: Highlight column of cells and insert 2-D Chart
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A B C B [ E
1 | Frequency |Percent
2 |Asian 8,794 36.1%
3 Black 1,412 58%
4 | Filipino 1,298 5.3%
5 |Hispanic 4.180 17 1%
6 |Native American | 146 0.6%
7 |Pacific Islander |Z36 1.0%
= |'White 5,978 24.5%
s Other 2.338 9 6%
o | TOTAL | 24,382 100%
10 o
= Ethnicity of Students
4 N0% 5o
& 35.0%
e 30.0%
7

IE O 24 50
] g
19| 0§ 200 171%
e £ 15.0%
B1
b2 10.0% o o

C S.9%

b3 500 = 108
24 D.0m l . : —
L3 Asian  Beck Flipne Hispanic NMatwe Fadfic  White
P& American Islander
b7 | O O

Other

O
—|_ ’-:/ Chart Elements

0

L Axes

[ Aais Titles
[Z] chart Title
E Data Labels
|__ Diata Table
E Errcr Bars
L Grdlines

|: Legend

|: Trendline

Step 3 & 4: Click on New Bar Graph + icon to make changes and Add Data Labels

Frequency, Relative Frequency and Cumulative Relative Frequency

* A frequency is the number of times a value of the data occurs.

+ A relative frequency is the ratio (fraction or proportion) of the number of times a value of
the data occurs in the set of all outcomes to the total number of outcomes. Relative

frequencies can be written as fractions, percents, or decimals.

* A cumulative relative frequency is the accumulation of the previous relative frequencies.

Frequency in Excel

Twenty students were asked how many hours they worked per day. Their responses, in hours, are as

follows: 5; 6; 3; 3; 2; 4; 7; 5; 2; 3; 5; 6; 5; 4; 4; 3; 5; 2; 5; 3.

Enter all data in column A. Create a column for data categories (column B).

1. Enter =COUNTIF in cell C2, click column A, comma and B2

2. Click Enter

3. Click C2, move the mouse to the right bottom corner, a little + appears
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4. Click on the little + and drag down to repeat cell

File Home Insert Page Layout Farmulas Data Reeview
SUM e X W f =COUNTIF[A:A,B2)
A B C D E
Cumulative
Relative Relative
1 Data Data Value | Frequency |Frequency Frequency |
2 si 2 =COUNTIF[A:A,B2)
3 6 3 COUNTIF{range, criteria)
4 3 a
5 3 5
7] 2 6
7 4 7
8 7 Total
g 5
10 2
11 3
Step 1 & 2: Enter =COUNTIF, select column A, column B, then click
Enter
A E C D E
Cumulative
Relative |Relative
1 |Data Data Value| Frequency |Frequency|Frequency
2 S5 2 3
3 i] 3 5
4 3 4 3
5 3 5 6
] 2 b 2
¥ 4 7 1
8 7 Total =,
g 5
10 2

Step 3 & 4: Click C2 and use + in bottom right corner to drag down and repeat cell

Relative Frequency in Excel

Twenty students were asked how many hours they worked per day. Their responses, in hours, are as
follows: 5; 6; 3; 3; 2; 4; 7; 5; 2; 3; 5; 6; 5; 4; 4; 3; 5; 2; 5; 3.

1. In cell D2, enter =, click cell C2, enter /, and click C8 F4 (F4 holds a cell constant)
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2. Click Enter, 0.15 shows in D2

3. Click D2, move the mouse to the right bottom corner, a little + shows up

4. Click on the little + and drag down to repeat cell

File Home Insert Page Layout Formulas Data Review
C8 - X v K =C2/5C58
A B C D E
Cumulative
Relative |Relative
1 |Data Data Value_ Frequency |[Frequency|Frequency
2 5 2 | 3 =C2/$C58|
3 6 3 5
4 3 4 3
& 3 5 6
& 2 6 2
¥ 4 7 1
- = | |
5 7|  Total | 20 |
E—— | | |
g 5

Step 1: In cell D2, enter =, click cell C2, enter /, and click C8 F4

A B C D E
Cumulative
Relative Relative
1 |Data Data Value| Frequency |Frequency|Frequency
2 5 2 3 0.15
3 & 3 5 0.25
4 3 | 3 0.15
5 3 5 & 0.3
3 2 6 2 0.1
7 4 7 1 0.05
8 7 Total 20 1
g 5 =i

Step 2, 3 & 4: Click Enter. Then click D2, click and drag + in bottom right corner to
repeat cells



Introduction to Business Statistics Problem Ancillary Materials: Yukon Edition 19

Cumulative Relative Frequency in Excel

Twenty students were asked how many hours they worked per day. Their responses, in hours, are as
follows: 5; 6; 3; 3; 2; 4; 7; 5; 2; 3; 5; 6; 5; 4; 4; 3; 5; 2; 5; 3.

1. In cell E2, enter =, click D2 and Enter

2. In cell E3, enter =SUM($D$2:D3)

3. Click Enter, 0.4 shows in E3

4. Click E3, move the mouse to the right bottom corner, a little + shows up
5

. Click on the little + and drag down to repeat cell

E3 b x K =SUM(5D52:D3)
A B C D E
Cumulative
Relative Relative
1 |Data Data Value Frequency_Frequency _Frequency
2 5 2 3 0.15 0.15
3 6 3 5 0.25 =SUM($D$2:D3)|
4 3 4 3 0.15
5 | 3 5 6 0.3
& 2 6 2 0.1
7 4 7 1 0.05
8 E; Total 20 1
g 5

Step 1 & 2: In cell E2, enter =, click D2 and Enter, then in cell E3, enter
=SUM($D$2:D3)
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A B C D E
Cumulative
Relative |Relative
1 |Data Data Value| Frequency |[Frequency|Frequency
2 5 2 3 0.15 0.15
3 & 3 5 0.25 0.4
4 3 4 3 0.15 0.55
5 3 5 & 0.3 0.85
& 7 ] 2 0.1 0.95
7 4 7 1 0.05 T
8 7 Total 20 1 =
9 5
Step 3, 4 & 5: Click Enter, click E3, then click and drag + in bottom right corner to repeat
cells
Pivot Table

» A Pivot Table helps to arrange and summarize complex data.

Pivot Table for Frequency in Excel

Twenty students were asked how many hours they worked per day. Their responses, in hours, are as
follows: 5; 6; 3; 3; 2; 4; 7; 5; 2; 3; 5; 6; 5; 4; 4; 3; 5; 2; 5; 3.
1. Enter all data in column A
2. Click Insert, Pivot Table
3. Click on the area of Table/Range, highlight all data
4. Click on the area of Location, click on cell C1 on where the pivot table will display
5

. Click OK
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File Home Insert Page Layout Formulas Datl
[E[=] [[[=] e
i DY O
PivatTable Recammended Table Pictures Shapes lcons 3D
PrvotTables i b Models ~
Tables INustrations
E19 & I
A B
1 Working hours
2 5
3 &
4 3
5 3
6 2
T 4
& 7
Step 1 & 2: Enter all data in column A then Click Insert,
Pivot Table
_____ft______ B = (] E F G
1 !— Working hours i | | pp— :
] 5 : Creste PivotTakle S
3 _= 6 : Chied e data thal yeu want ta analyeze
: : ] 1 (; Sedact 3 tanle or rAange
4 1 3 : IableFangs:  Piwal Table 2715485106521
7 {I 3 ] 1 Ui an welwiral dala saume
] 2 : Chocse Connedion.,
4 1 = X
T 1 1 Cornedion name
i : e Dhis waesktinok's Tala Mol
d : / : Chocsd where you veant the PeoiTabbe repert bo b placed
e JI - | (3 Mew Worksheet
10 : ? : W Existing Worksheei
11 -I 3 : Location: | “Pvos Table (2175051
= + Chogse whelfiee you wanl To anslyre muliale lakles
T4 1 b !
13 : ; : [ & this data e the Data Model
1 ! [ Carel
15 | 1 i
1 i
T 1 4 H
' i
'I?_Jl 3 {
18 | 5 !
19 | 2 E
20 ) 5 i
| :
- e 5 A %,
Er

Step 3, 4 & 5: Click on the area of Table/Range, highlight all data then click
Location, click on cell C1 where pivot table will display, click OK

6. Click on Working hours, hold and drag down to Rows area

7. Click on Working hours, hold and drag down to Values area
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8. Click on the drop-down icon, Value Field Setting
9. Choose Count Numbers, click OK

(R s B I o B ) B Y TN R S )

A B | D £
Distinct Count
of Warking

Working hours Row Labels | -|hours

5 2 3
B 3 5
3 2 3
3 5 B
2 b 2
4 7 1
7 Grand Total 20
5
2
A
5
b
5
4
d
3
5
2
b
3

PivotTable Fizlds

Thonsefields be eéd fn repart:

= Woridng beours

Ilore lables

Diurg Riduds Batsenn i bidus:

T Fikers

= Foum

Werzing huun -

Dipfar | promrt ngdaks

N Columrs

E Walue

Murw L Rupaent Fills

Moo be Row Labads

n==-

Mo be Column Lokbes

o Hamove Fak

By Walus Fizid Sethpgs..

Step 6, 7 & 8: Click on Working hours, hold and drag down to Rows area, repeat the same
for Values area then click on the drop-down icon, Value Field Setting

Value Field Settings

Source Mame: Working hours

Summarize value field by

data from the selected field

Custom Name: Distinct Count of Woarking hours

Summarize Values By  Show Values As

Product

StdDev

stdDevp
Var

Varp

MNumber Format

4

Count Mumbers

Choose the type of calculation that you want to use to summarize

cne

Step 9: Choose Count Numbers, click OK
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Media Attributions

» Screenshots of Excel are used with permission from Microsoft.



https://www.microsoft.com/en-us/legal/intellectualproperty/copyright/permissions




Chapter 2. Descriptive Statistics
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2.1 Display Data

The following activities and questions relate to material covered in Chapter 2.1 Display Data in
Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 2.1 Data Sets [XT.SX].

Questions

1. The annual Canadian CO> emissions from 2003 to 2009 are as follows.

Year CO2 Emissions (kt)
2003 553,101
2004 553,358
2005 561,425
2006 571,993
2007 571,846
2008 561,781
2009 532,192

a. Organize the data into a line graph.
b. Calculate the sample mean.

2. The table below is the number of police officers and crime rate (each per 100,000 citizens) in
Canada during the period from 2009 to 2019.
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Number of police officers and crime rate (each per 100,000 citizens) !

Year Number of Police Officers Crime Rate
2009 200 6461
2010 203 6159
2011 202 5780
2012 200 5638
2013 197 5206
2014 194 5061
2015 193 5232
2016 191 5297
2017 189 5375
2018 185 5514
2019 183 5874

a. Construct a double time series graph using a common x-axis for both sets of data
and different y-axes.

b. How did variables change for both data sets? Explain.

3. Construct a histogram of the ages of Prime Ministers at the time of their being sworn into the
position by the Governor General using the table below:

Ages of Prime Ministers at the time of being sworn into
the position 2

Age of Canadian Prime Minister (yrs.) Frequency
38.5-445 2
44.5 - 40.5 7
50.5-56.5 4
56.5-62.5 4
62.5—68.5 3
68.5—74.5 2
74.5-80.5 1

1. Data source: Statistics Canada. (2020). Table 3 Trends in police personnel, Canada, 1962 to 2019. https://www150.statcan.gc.ca/n1/pub/
85-002-x/2020001/article/00015/tbl/tbl03-eng.htm. Statistics Canada. (2020). Table 7 Police-reported crime rate, Canada, 2009 to
2019. https://www150.statcan.gc.ca/n1/pub/85-002-x/2020001/article/00010/tbl/tbl07-eng.htm

2. Data source: Wikipedia. (n.d.). List of prime ministers of Canada. https://en.wikipedia.org/wiki/List_of_prime_ministers_of_Canada
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4. Assume a sample of 66 people in northern Canada were asked how often they go on
vacations a year.

a. Create a table with columns for frequency, relative frequency, and cumulative
frequency for each number category of vacations taken (i.e., 0, 1, 2...).

b. Construct a bar chart/histogram of the data.

c. Describe two features of the bar chart.

Solutions
1. a. Line graph of Canadian CO2 Emissions from 2003 — 2009:

Canadian CO2 Emissions from 2003 - 2009
580,000
570,000
560,000
550,000
540,000

530,000

CO2 Emissions (kt)

520,000

510,000
2003 2004 2005 2006 2007 2008 2009

Year

553101 + 553358 + 561425 + 571993 + 571846 + 561781 + 532192
Sample mean = -

= 557,956 kt

2. a. Double time series graph of number of police officers and crime rate in Canada:

b.
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Number of Police Officers and Crime Rate in Canada

7000 205
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b. Crime rate decreased between 2009 and 2014, then increased until 2019. The
number of police officers steadily decreased between 2010 and 2019.

3. Histogram of age of Canadian Prime Minister at the beginning of their first term:

Age of Canadian Prime Minister at
Beginning of First Term

7
4 4
3
2 2
I I :
38.5-445 44.5-50.5 50.5-56.5 56.5-62.5 62.5-68.5 68.5-74.5 74.5-80.5
Age (years)

FFE'(]UEHC\.T
L T o L T - O T I« T R - -
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a. Number of Annual Vacations Frequency Relative Frequency
0 2 3.03%
1 6 9.09%
2 11 16.67%
3 27 40.91%
4 12 18.18%
5 8 12.12%

b. Histogram of Yukoners’ Annual Vacations:

Frequency of Annual Vacations
Taken by Yukoners

(5]
=

27

12
I 8
2 3 4 5

Number of Annual Vacations

Frequency
= =t kJ ol
v o W o oW;

=]

6
2
- B
0 1

c. Yukoners are most likely to take 3 annual vacations. The data is negatively skewed.






2.2 Measures of the Location of the Data

The following activities and questions relate to material covered in Chapter 2.2 Measures of the
Location of the Data in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 2.2 Data Sets [XT.SX].

Questions

1. This is a table of monthly ticket sales at the Yukon Beringia Interpretive Centre in 2018.

Monthly Ticket Sales at Yukon Beringia Interpretive Centre !

Month g:f;;‘gia 2018 Ticket Relative Frequency lglllg:iitci;e
January 673
February 814
March 1670
April 1303
May 1347
June 3519
July 4745
August 4065
September 1808
October 1170
November 1475
December 1309

a. Complete the table.

1. Data source: Government of Yukon. (2018). Tourism Yukon 2018 Year-End Report. https://yukon.ca/sites/yukon.ca/files/tc/

tc-tourism-yukon-2018-year-end-report.pdf
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b. What proportion of 2018 ticket sales were sold in July and August?

c. What proportion of ticket sales in the first 8 months of 2018?

2. Use the 2020 Yukon population by age group table below to:

Age Group (yrs.) Frequency Relative Frequency
0-9 4692

10-19 4355

20-29 5435

30-39 7266

40-49 5938

50-59 5913

60-69 5459

70-79 2574

80+ 875

a. Create a bar chart.

b. Complete the table.

c. Which age category has the highest frequency and what proportion of the total
population is that category?

d. Use 2 sentences to describe features of the bar chart

3. Forty randomly selected people in Yellowknife, NWT were asked the number of nights they
saw northern lights last year. The results are as follows:

gumber of Nights . Frequency Relative Frequency Cumulative
orthern Lights Viewed Frequency
0 0

1 15

2 10

3 2

4 2

5 2

a. Complete the columns of the chart.

b. Use a bar chart to graph the frequencies.
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c. What is the probability someone chosen randomly viewed at least one night of
northern lights?

4. In a survey collecting data about the salaries earned by recent Yukon University graduates,
Christy found that her salary was in the g5 percentile. Should Christy be pleased by this
result? Explain.

5. Thirty part-time grocery clerks who work at grocery store in northern Canada were asked,
“What is your average weekly salary?” The results are in the table below.

Weekly Salary ($) Frequency
No response 7
200-250 5
350-300 6
300-350 6
350-400 3
400-450 1
450-500 2

a. What percentage of the survey did not give an answer?
b. What percentage says their weekly salary is from $200.00 to $350.00?
c. Construct a bar graph of the data.

6. The annual precipitation in Atlin, BC between 2005 and 2014 is as follows:
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Annual Precipitation in Altlin, BC 2

Year Annual Atlin Precip. (mm)
2005 307.3
2006 24.1
2007 50.0
2008 143.8
2009 66.4
2010 54.2
2011 85.9
2012 259.7
2013 330.8
2014 279.4

Organize the data into a line graph.

o

Construct a histogram of the data.

0

Calculate the sample mean.

L

Find the interquartile range.

2. Data source: Weather Dashboard for Atlin. (n.d.). Total precipitation - Annual data for Atlin. https://atlin.weatherstats.ca/charts/
precipitation-yearly.html



Introduction to Business Statistics Problem Ancillary Materials: Yukon Edition 37

Solutions

1. a. Monthly Ticket Sales at Yukon Beringia Interpretive Centre
Month ?f:lizfi;afgsw Relative Frequency l?;'g:i?ltci;e
January 673 2.82% 2.82%
February 814 3.41% 6.22%
March 1670 6.99% 13.21%
April 1303 5.45% 18.66%
May 1347 5.64% 24.30%
June 3519 14.73% 39.02%
July 4745 19.86% 58.88%
August 4065 17.01% 75.89%
September 1808 7.57% 83.45%
October 1170 4.90% 88.35%
November 1475 6.17% 94.52%
December 1309 5.48% 100%

b. In July and August of 2018, (19.86%+17.01% =) 36.87% of 2018’s tickets were
sold.

c. In 2018, 75.89% of 2018’s tickets were sold in the first 8 months of the year.
2. a. Bar chart of 2020 Yukon population by age group
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2020 Yukon Population by Age Group

8000 7266

7000
5938 5913
6000 5435 5459
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Age Group (years)

b. Age Group (yrs.) Frequency Relative Frequency

0-9 4692 11.04%
10-19 4355 10.25%
20-29 5435 12.79%
30-39 7266 17.09%
40-49 5938 13.97%
50-59 5913 13.91%
60-69 5459 12.84%
70-79 2574 6.06%

80+ 875 2.06%

c. The age category with the highest frequency is Yukoners between 30-39 years of
age occupying 17.09% of the total Yukon population.

d. There is a lower probability of choosing a random Yukoner between 10 and 19
years of age than any other age group. There are almost as many Yukoners between
the ages of 0 and 39 as there are Yukoners older than 40 yrs. old.
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Number of Nights Cumulative
Northern Lights Frequency Relative Frequency F
. requency

a Viewed

0 0 22.50% 22.50%

1 15 37.50% 60.00%

2 10 25.00% 85.00%

3 2 5.00% 90.00%

4 2 5.00% 95.00%

5 2 5.00% 100.00%

b. Bar chart of the frequency of viewing northern lights.

Number of Northern Lights Events Viewed

(= [ — =
= Pt =1 (=51
o
=
A

Frequency
(¥ 4]

LS I -

2 2 2
3 = 5

0 1 2
Number of Northern Lights Events Viewed

c. The probability a randomly chosen person in Yellowknife viewed northern lights
last year is 77.5%.

4. Christy should be pleased considering this means her salary is higher than 85% of people
surveyed, or rather it is in the top 15% of people surveyed.

a. The percentage of people who did not provide a response 7/30 = 0.2333 = 23.33%.
23.37% of grocery clerk refused to give answers.

b. 16.67% + 20% + 20% = 56.67%. 56.67% of the grocery clerks says their weekly
salary is from $200.00 to $350.00.

c. Bar graph of part-time grocery employee weekly salary frequency.
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Part-Time Grocery Employee
Weekly Salary Frequency
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6. a. Line graph of annual precipitation in Atlin, BC.
Annual Atlin Precip. (mm)
350
300
250
200
150
100
50
0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

(max — min)  (330.80 —24.10)
No. of bins 6

b. Width of bins = — 51.12, use 50

mm for the width.
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Annual Precipitation Frequency Atlin, BC
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c. Sample mean = 160.15 mm
d. Interquartile Range = Q3 — Q1 = 286.375mm — 53.075 mm = 233.3 mm






2.3 Measures of the Center of the Data

The following activities and questions relate to material covered in Chapter 2.3 Measures of the Center
of the Data in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 2.3 Data Sets [ XL.SX].

Questions

1. Eleven selected Northern Canadian Adventure salespersons were asked the number of guests
they sold the full package winter adventure to in one week during the pandemic in northern
Canada January 2021: four salespeople answered 20 bookings; two salespeople answered 6
bookings; five salespeople answered 11 bookings. What is the sample mean, median and
mode?

2. Twelve car-selling agencies in northern Canada were asked the number of cars they generally
sell in a week. Two of them answered that they generally sell two cars; three of them said that
they generally sell three cars; three answered four cars; and the four said that they sell five
cars a week. Calculate the sample mean, median, and mode of this data.

3. The following data show the lengths (in feet) of boats that sold in northern British Columbia
and Yukon. The data are ordered from smallest to largest: 16; 17; 19; 20; 20; 21; 23; 24, 25;
25; 25; 26; 26; 27; 27; 27; 27; 29; 30; 32; 33; 33; 34; 35; 37; 39; 40.

a. What is the sample mean, median and mode?
b. Create a histogram to display the data distribution.

4. Ten random Yukon University Bachelor of Business Administration students were given a
general business-related test during their first year. In their final year, the same students were
again tested with the same test. The questionnaire score totaled 100. Both scores listed below:
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Student Beginning Score Ending Score
1 61 81
2 62 83
3 67 85
4 68 91
5 68 91
6 68 95
7 72 95
8 73 95
9 74 95
10 79 96

a. What is the average improvement?

b. Does it matter if the means are subtracted, or the individual values are subtracted?

Solutions

(4x20)+ (2% 6)+ (5x11) 147

11 11

1. The sample mean is = 13.36 sales

The median is 11 sales.
The mode is 11 sales.

2. Sampleorder: 223334445555
2x24+3x34+3x4+4x%x5

Sample mean = =3.75 car sales

12
444

Median = ——— =4 car sales

Mode = 5 car sales

3. a. The sample mean is:
16 +17+19+20+20+21+234+24+25+25+4+25+26+26+27+27+27+27+29+30+32+33+33+34+35+37+39+40 _ 73
27 a7
= 27.3 feet.
The median is 27 feet.
The mode is 27 feet.

b. Histogram of frequency of boat sales in Yukon
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Frequency of Boat Sales in the Yukon by Length
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The average beginning score is 69.2% and the average ending score is 90.7%, so
the overall average improvement is 21.5%.

To answer the previous question, it does not matter if the differences are taken after
averages or averages are taken after individual differences.






2.7 Measures of the Spread of the Data

The following activities and questions relate to material covered in Chapter 2.7 Measures of the Spread
of the Data in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 2.7 Data Sets [XT.SX].

Questions

Janine lives in Whitehorse, YT and she just graduated from high school. She is considering a career as
a baker and would like to know what the Canadian salary outlook is for this career. She collected data
from Jobillico (table below) and would like to calculate the following values:

a. What is the sample size?

b. What is the sample mean?

c. What is the sample variance?

d. What is the sample standard deviation?
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Average Salary for Baker in Canada '

Province Average salary for Baker in Canada
Alberta $41,589
British Columbia $58,497
Manitoba $44,321
New Brunswich $65,756
Newfoundland $67,803

Northwest Territories $48,484

Nova Scotia $64,981
Nunavut $72,280
Ontario $45,858

Prince Edward Island | $67,754

Quebec $40,858
Saskatchewan $39,773
Yukon $37,440

Solutions

Sample size n = 13

Sample mean x = $53,491.85

Sample variance s2 = 165,274,453.5
Sample standard deviation s = $12,855.91

/e n T op

1. Data source: Jobillico. (n.d). Average salary for baker in Canada. https://www.jobillico.com/salary/job/Baker



Descriptive Statistics - Excel Tools Instruction

Download Descriptive Statistics — Excel Instructions Data Sets [ XLSX].

Histogram

A histogram consists of contiguous (adjoining) boxes. It has both a horizontal axis and a

vertical axis. The horizontal axis is labeled with what the data represents (for instance,
distance from your home to school). The vertical axis is labeled either frequency or relative
frequency (or percent frequency or probability). The graph will have the same shape with
either label. The histogram (like the stemplot) can give you the shape of the data, the center,
and the spread of the data.

Histogram in Excel

The following data are the heights (in inches to the nearest half inch) of 100 male semiprofessional
soccer players. The heights are continuous data, since height is measured.

60; 60.5; 61; 61; 61.5; 63.5; 63.5; 63.5; 64; 64; 64; 64; 64; 64; 64; 64.5; 64.5; 64.5; 64.5; 64.5; 64.5;
64.5; 64.5 66; 66; 66; 66; 66; 66; 66; 66; 66; 66; 66.5; 66.5; 66.5; 66.5; 66.5; 66.5; 66.5; 66.5; 66.5;
66.5; 66.5; 67; 67; 67; 67; 67; 67; 67; 67; 67; 67; 67; 67; 67.5; 67.5; 67.5; 67.5; 67.5; 67.5; 67.5; 68;
68; 69; 69; 69; 69; 69; 69; 69; 69; 69; 69; 69.5; 69.5; 69.5; 69.5; 69.5; 70; 70; 70; 70; 70; 70; 70.5;
70.5; 70.5; 71; 71; 71, 72; 72; 72; 72.5; 72.5; 73; 73.5; 74

1. Enter the data into column A. Create bins Range into column C

2. Click Data, Data Analysis, Histogram and OK

3. Specify Input Range ($A$1:$A$101), Bin Range ($C$1:$C$9), and Output Range ($E$1)
4.
5
6

Click Labels, Chart Output and OK

. Make changes for the Histogram (i.e. delete Frequency, More on the right side)

. Click on one blue rectangle, right click, click Format Data Series

49
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A b L L2 | E F G H
1 |Hights |Bin Range
2 1] Bl
4 | 60.5 b3
4 Gl 65
] o1 L Histogram 4 Y
& | 61.5 &9 g
f| B3.b 71 Inpul Ranges 5A5 1:5A3101 1:
4] 63.5 73 B Range: SCETSCES E3 =
9] 635 75 ] Lanals Help
10| &4 BT e
1| 64 ) Qutput Range: |sF51 2|
12 GA4 () Mew Warkshe et Fiy:
13 | 64 ) Hew Workbook
o s i
15 | B4 Bl et tputy
16 | B4
i I = L

Step 1, 2, 3 & 4: Enter data into column A, create bins Range into column
C. Click Data, Data Analysis, Histogram and click OK. Specify Input
Range ($A$1:$A$101), Bin Range ($C$1:$C$9), and Output Range
($E$1), then click Labels, Chart Output and OK

Cr . 0 |
| . —
Histogram j
40 +
‘ﬂﬂ - e | A
&30 - — E Series “Freguer « \u/
| E Fill  Cutline
? #01 | Q
s 10 Delete
o f'_-l Reset to Match Sayle [

i dll Change Series Chart Type..

B Select Data..
(]

Add Data Labels ¥
Add Trendline...

P Format Data Sefies...

Step 5 & 6: Make changes for the Histogram, click on one blue rectangle,
right click, click Format Data Series

7. To change the ‘gap width’, click on symbol 1 under Gap Width slide line, hold and slide it to
0%

8. Click on the Histogram and icon + to make changes

9. Change Axis Titles
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€] H | ] K ) ;
' ' ' Format Data Series
[o o .
Hist pos
IStogram . -
el |
40 B
Z 20 4 Serles Options
e 5
I E_?_D ] ) Plat Series On
o Prirnary Axis
=) SHmary
e Secandary fxis
o i ] ofe
61 63 65 67 60 71 72 75 el e dag
Bin Range Sah L=
O O o

-

x

Step 7: To change the ‘gap width’, click on symbol 1 under Gap Width slide line, hold and slide

it to 0%
[ O )
. Chart Elements
Histogram s
B s Titles
n i B Chart Tide
g 30 [ Data Labels
E 20 [ Deta Table
? g Q |_ Error Bars
< 10 [ Gridlines
0 |: Legend
61 62 B5 67 6O V1 T3 U5 [ ] Trendline
Bin Range (Heights)
O . &

Step 8 & 9: Click on the Histogram and icon + to make changes, Change Axis Titles

To change the bin range on the histogram table, change the values in the X-Axis data.

| E | F G | H | | J K L N |
. O | o
Heights (Inch) Frequency ] I
22,61 - Histogram e
61-63 1 Axis Titles
63-65 18 10 8 Chart Title
65-67 33 g 30 gata Labels
3 20 g ata Table
67-69 19 ? g |:| Error Bars
69-71 17 x 10 O] Gridiines
71-73 6 0 ] Legend
73-75 2 59-61 61-63 63-65 65-67 67-69 69-71 71-73 73-75 (] Tendiine
Heights (Inch)
O O 7o)
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Line Chart

* A line chart is often used to represent a set of data values in which a quantity varies with

Line chart in Excel

1
2
3.
4

Enter the data (Year and Annual) into column A, B
Highlight the columns of data, click Insert, Line Chart
Click “More Line Charts”

Choose the graph with a single line.

Year

Aug

Sep

Oct

Nov

Dec

Annual

2003

184.6

185.2

185.0

184.5

184.3

184.0

2004

189.5

189.9

190.9

191.0

190.3

188.9

2005

196.4

198.8

199.2

197.6

196.8

195.3

2006

203.9

202.9

201.8

201.5

201.8

201.6

2007

207.917

208.490

208.936

210177

210.036

207.342

2008

219.086

218.783

216.573

212.425

210.228

215.303

2009

215.834

215.969

216.177

216.330

215.949

214.537

2010

218.312

218.439

218.711

218.803

219.179

218.056

201

226.545

226.889

226.421

226.230

225.672

224,939

2012

230.379

231.407

231.317

230.221

229.601

229.594

Table 2.19
Table 2.19 Construct a line chart for the Annual Consumer Price Index data only

time. These graphs are useful for finding trends. That is, finding a general pattern in data sets
including temperature, sales, employment, company profit or cost over a period of time.

Construct a line chart for
the Annual Consumer
Price Index data only
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Draw Page Layout Formulas Data Review View

Ih?

Recommended
Charts

Jr Ye:

Pie chart and Bar chart Freq

File Home Insert
= 7o &3
Tables | lllustrations = Add-
< v ins v
Al S
A B
1 Year CPI
2 2003 184.00
3 2004 188.90
4 2005 195.30
5 2006 201.60
6 2007 207.34
7 2008 215.30
8 2009 214.54
9 2010 218.06
10| 2011 224.94
11 2012 229.59
12|
13
14
15
16
17 |
3
Ready [@

s . © [d db F

Rl Dol o am ‘iparkﬁn

2-D Line i

A s ¥

2%

3-D Line

25

2-D Area

AR
HWAR

E More Line Charts... —

Ll ALY S L S UunL e B = ) - ::"5‘3"3}ll ]

Step 1, 2 & 3: Enter the data (Year and Annual) into column A, B, then highlight the columns of data, click Insert,

Line Chart. Click “More Line Charts”
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Insert Chart

Recommended Charts  All Charts

Tables | Nlustrations Ad
b Ins
Al E
A B
1 Year cPl
2 2003 184.00
2 2004 188.90
4 2005 195.30
5 2006 201.60
6 2007 207.34 _
7 2008 215.30
8 2009 214.54
9 2010 218.06
10 2011 224.94
11 2012 229.59
12
13
14
15
16
17 i
> Pie chart an|
Ready [@

FOoHBRBREESMeREOD

o™
s =

FdE:

Recent —

X\~

Templates

Column
e Line
Pie Chart Title

Bar zom

Area o

XY [Scatter)

Map

Stock

Surface

Radar
Treemap
Sunburst
Histogram
Box & Whisker
Waterfall
Funnel

Combo

Cancel

Step 4: Choose the graph with a single line

5. Click on Y-axis data, right click, Format Axis

6. Change Minimum and Maximum values which suit your data best, click Enter

7. Click on the new bar graph and icon + to make Axis title changes
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A | B € | @ E | F & | H T [
1 Year | CPI
2 2003 | 18400 o Oy 2 =
3 00 182.90 —-— z Vertical {"nr-EllJE:'v o T
: Fill - Qutiine CP
4 2005 | 19530 I [
5 2006 | 20160 r"”m
6 2007 | 207.34 | Ditete |t g
[oog
T 2008 215.30 ] Resetto BMatch Style
g 2000 214.54
g 2010 21B.06 fsad A Fort..
w201 724,94 o o
= g | Ch Chart Type._.
11 21z 229,39 Lo Iﬂ] S e
12 ﬁ Select Data..
13 5040 "I
14
15 a Al Minor Gridlines
15—, Format Major Gridlines.., 2008 el 01z 2014
17 0 5 s -
18 Eormat Axis...
LEH)
20
Step 5: Click on Y-axis data, right click, Format Axis
5 P T E | F c H | | T
Yiiar o Format Axis s
2003 184.00 Cr A Oplicns. ~ Texl Oplians
004 13690 Pl 1
s 19530 . : & O m
2006  2IL60 i
007 20734 _ & Py Options
A= F1ha0
Houincs
2003 214.54 22000 = F
010 006 Minirium 0.0 | [ Reses
211 2234 2100 Megimum 2900 Auta
M2 22950
L Units
— Magar A Aaila
Mince 2 Mt
iLB-:H:‘I:
T MO hMM 3205 s 2007 MR M00% AdDd 2030 AR Hanzontal @S cromsis
a] o]

Step 6: Change Minimum and Maximum values which suit your data best, click Enter
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e N [ 3 ad 8 Ed|
File Home Insert Draw Page Layout Formulas Data Review View Help Chart Design Format [ =]
m— ¥ . - (r
B E| D | Bl 4
Add Chart Quick Change - = Switch Rowy Select Change Mowve
Element ¥ Layout~ | Colors ¥ Column  Data Chart Type Chart
Chart Layauts Chart Styles Dt Type Lacation s
Chart 3 . F -
i) B B D E F G H I J K L M N -
1 Year CPI O O O 3 f
2 2003 184.00 CPI +| Chart Elements
3 2004 188.90 A
4 2005  195.30 250,00 Pl >
S 2006 20160 L
& 007  207.34 .0 ? Chart Title
7 008 21530 o o [ Data Labels
8 2009 214.54 £ o (] Data Table
9 2010 218.06 Q|32 Q [ Errer Bars
3 100.00
10 2011 224.94 oo Gridkines
11 2012 229.59 “0.00 ] Legend
12 [] wendline
13 0,00 |:| Upy/Drown Bars
14 O3 2004 S 06 M7 M08 M9 210 M1 2012
15 Aais Title
16 o o O
iT -
] Pie chart and Bar chart Freq Table = Pivot Table | Histogram | Line Chart | Mean, Median Mode  STL... (%) " "
Ready B Aversge 11077285 Count22  Sum: 2215457 [ Display Senings B B M - L + 00%

Step 7: Click on the new bar graph and icon + to make Axis title changes

Mean, Median & Mode

* Mean: a number that measures the central tendency of the data; a common name for mean is
‘average’.

* Median: a number that separates ordered data into halves; half the values are the same
number or smaller than the median and half the values are the same number or larger than the
median. The median may or may not be part of the data.

* Mode: the value that appears most frequently in a set of data.

Mean, Median & Mode in Excel (Formula tool)

Use the following information to answer the next three exercises: The following data show the lengths
of boats moored in a marina. The data are ordered from smallest to largest:

16; 17; 19; 20; 20; 21; 23; 24; 25; 25; 25; 26; 26; 27; 27; 27; 28; 29; 30; 32; 33; 33; 34; 35; 37; 39; 40

1. Enter the data into column A

2. Create a table for Mean, Median and Mode

3. Enter =FAVERAGE(A:A) in cell D2, click Enter
4. Enter =MEDIAN(A:A) in cell D3, click Enter
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5. Enter =MODE(A:A) in cell D4, click Enter

File Home Insert Page Layout Formulas Data Review
D2 - K & Ff | =AVERAGE[A:A)
A _ B C D
1 Lengths
2| 16 Mean = AVERAGE(A:A)
3 17 Median
4 19 Mode
5 20

Step 1, 2 & 3: Enter the data into column A. Create a table for Mean,
Median and Mode. Enter =AVERAGE(A:A) in cell D2, click Enter

File Home Imsert Page Layout Fermulas Data Review
D3 ™ . > w T =MEDIAN{A:A)
A B G D
1 Lengths
2 16 Mean 27.33
3 17 Median  |=MEDIAN(A:A)
4 19 Mode
5 20
6 20

Step 4: Enter =MEDIAN(A:A) in cell D3, click Enter

File Home Insert Page Layout Formulas Data Revig
D4 - X o fe || =MODE[A:A)

| A | B C D
1 Lengths
2 | 16 Mean 2733
3 17 Median 21
a| 19 Mode =MODE(A:A)
5 20

Step 5: Enter =MODE(A:A) in cell D4, click Enter
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Mean, Median & Mode in Excel (Data Analysis tool)

Use the following information to answer the next three exercises: The following data show the lengths
of boats moored in a marina. The data are ordered from smallest to largest:

16; 17; 19; 20; 20; 21; 23; 24; 25; 25; 25; 26; 26; 27; 27; 27; 28; 29; 30; 32; 33; 33; 34; 35; 37; 39; 40

1. Enter the data into column A
2. Click Data, Data Analysis
3. Click Descriptive Statistics, OK
4. Specify Input Range ($A$1:$3A$28), Output Range ($C$1)
5. Click Labels in first row, Summary statistics and OK
6. Find Mean, Median and Mode in the Summary statistics table
HedT Sait Fags Layout Fei=iias [l._. [E Wk =Ep
-_| "|I r. jm. | .. 5 .I I 4 1M Galn fpler
i ] [ n F
1 Lengths
z 16
! 17
A 19
5 20
3 20
7l [ |
2 23
3 24
0w 25
1 25
12 25

Step 1 & 2: Enter the data into column A and Click Data,
Data Analysis
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A 3] Lo n
Bl 20 |
|
- T e _
I 23 [iaccriptve Statictics T x
B
Input
g 24 Inpul Nange: SA515052 £ II'
10 | 25 Grauped By & Columns Ehae
| ) P Hep
11 : 25 = Lekek in Tist rawe
|
12 : 25 Cutaut options
13 I 6 W Qubpur Sange L5 i
i 3 Hewrwreshest Bin
14 : 26 7} Hew Werkhaak
15 | 27 = Bummary statistics
16 I 27 __ Copfidencs Lavel far Mean ]
| ¥eh Lgrgest
i Li
17 I 2? _ ExhSpalest
18 | 28
1B 29
20, 30 |

Step 3, 4 & 5: Click Descriptive Statistics, click OK.
Specify Input Range ($A$1:$A$28), Output Range
($C$1). Click Labels in first row, Summary statistics and

OK
A B L [

| Lengths Lengths

2 16

3 17 Mean 27.,33333333
4 | 19 Standard Error 1.247219129
5 20 Median 7
A 20 Mo 25
7 21 Standard Devialic  §.420740698
2 23 Sample Variance 47
a 24 Kurlosis -1L.5RRT14286
10 . 25 Skewness 0.216397731
11 25 Range 24
12 25 Minirmurm 16
13 | 26 Maximurm a0
14 26 AL 738
15 27 Count 27

Step 6: Find Mean, Median and Mode in the
Summary statistics table

Variance & Standard Deviation

» The variance is the average of the squares of the deviations.

+ If x is a number, then the difference “x minus the mean” is called its deviation. The standard
deviation is a number that is equal to the square root of the variance and measures how far
data values are
from their mean.
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* Notation: s for sample standard deviation and o for population standard deviation.

Variance and Standard Deviation in Excel (Formula tool)

In a fifth-grade class, the teacher was interested in the average age and the sample standard deviation of
the ages of her students. The following data are the ages for a SAMPLE of n = 20 fifth grade students.
The ages are rounded to the nearest half year: 9; 9.5; 9.5; 10; 10; 10; 10; 10.5; 10.5; 10.5; 10.5; 11; 11;
11; 11; 11; 11; 11.5; 11.5; 11.5;

. Enter the data into column A

. Create a table for Variance and Standard deviation

1

2

3. Enter =VAR.S(A:A) in cell D2, click Enter

4. Enter =STDEV.S(A:A) in cell D3, click Enter

D2 x x « f =VAR.S{A:A)

A B | C D

1 .Ages (Years)
2 9 variance =VAR.S(A:A)
3 95 standard deviation
4 9.5
5 10
&
7
8

10

10

10
g 10.5

Step 1, 2 & 3: Enter the data into column A and create a table for Variance
and Standard deviation. Enter =VAR.S(A:A) in cell D2, click Enter
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D3 - x v L =STDEV.S[A:A)
A | 8| C D
1 .ﬂgeswears}-
2 9 variance 0.5125|
3 9.5 standard deviation =STDEV.5{r"~.;r"~.}|
4 9.5
5| 10
6 10
7 10
8| 10
g 10.5
10 10 5

Step 4: Enter =STDEV.S(A:A) in cell D3, click Enter

Variance and Standard Deviation in Excel (Data Analysis tool)

In a fifth-grade class, the teacher was interested in the average age and the sample standard deviation of
the ages of her students. The following data are the ages for a SAMPLE of n = 20 fifth grade students.
The ages are rounded to the nearest half year: 9; 9.5; 9.5; 10; 10; 10; 10; 10.5; 10.5; 10.5; 10.5; 11; 11;
11; 11; 11; 11; 11.5; 11.5; 11.5;

Enter the data into column A

Click Data, Data Analysis

Click Descriptive Statistics, OK

Specify Input Range ($A$1:$A$21), Output Range ($C$6)

Click Labels in first row, Summary statistics and OK

o Uk W=

Find Variance and Standard Deviation in the Summary statistics table
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Step 1 & 2: Enter the data into column A and Click Data,

Data Analysis
A B & o E F
1 i.ﬂ.ges t\’earsli
=] g | |varanee 0.5125
3 : 9.5 I standard devlatlon 0.7158911
4| 95 i
E 10 | - o
Diescrptive Statistics !

& 10 !
8 10 H Input Range sa31sA521| +
G - 10.5 Growpead Br ® Columns fRoc!
101 105 O Bows Help
11 105 EF Labeis in first row
L "Df Dutput opticns :
:; | L ® Cutput Rangs scss *

| () Hew Worksheet Phr
15 | 11
= - 0 Hew Workbook
o
i 11 ! =7 summary statisties
18 Ii ! T confidense Livel Tor Mean: 35 %
18 115 i [ &th largest 1
0 ._.1.5 H [ eth Smallest !

N mteall I
i s |
33

Step 3, 4 & 5: Click Descriptive Statistics, click OK. Specify Input
Range ($A$1:$A$21), Output Range ($C$6). Click Labels in first
row, Summary statistics and OK
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Ages (Years)
Mean 10.525
Standard Error 0.160078106
Median 10.5
Mode 11
Standard Deviation 0.715891053
Sample Variance 0.5125
Kurtosis -0.53125464
Skewness -0.45516018
Range 2.5
Minimum 9
Maximum 11.5
Sum 210.5
Count 20

Step 6: Find Variance and Standard Deviation in
the Summary statistics table

Quartiles

* Quartiles are the numbers that separate the data into quarters; quartiles may or may not be
part of the data. The second quartile is the median of the data.

Quartiles in Excel

Use the following data (first exam scores) from Susan Dean’s spring pre-calculus class:

33; 42; 49; 49; 53; 55; 55; 61; 63; 67; 68; 68; 69; 69; 72; 73; 74; 78; 80; 83; 88; 88; 88; 90; 92; 94; 94;
94; 94; 96; 100

Enter the data into column A, and sort them

Create a table for Q1, Q2, Q3 and Q3-Q1

Enter =QUARTILE.EXC($A:$A,1) in cell D2, click Enter

Enter =QUARTILE.EXC($A:$A,2) in cell D3, click Enter

Enter =QUARTILE.EXC($A:$A,3) in cell D4, click Enter

o Uk W=

Enter = in cell D5, click on cell D4, enter —, clike on cell D2, click Enter
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nz? - ® W & || =OUARTILEEXC{$A:5A,.1)
A B . i}
1 .First exam 'SIIIIE"S. Quartile Value
2 EE] Qi =QUARTILEEXC{5A:54,1)
3| 42 02
4 49 Q3
5 49 03 -01
& 53
7 | 55
8| 55

Step 1, 2 & 3: Enter the data into column A, and sort them. Create
a table for Q1, Q2, Q3 and Q3-Q1. Enter
=QUARTILE.EXC($A:$A,1) in cell D2, click Enter

D3 hd xX v 5 =QUARTILE. EXC{5A:54,2)
A E C D
1 First exam scores | |Quartile Value
2 33 Q1 g1
3 42 Q2 =QUARTILE.EXC|54:54,2)
4 49 a3
5 45 o3-al
6 53
I o5

Step 4: Enter =QUARTILE.EXC($A:$A,2) in cell D3, click Enter

D4 > w I =QUARTILE.EXC| 54:54,.3)
) Ll s 5
1 _rFirst EXam SCores Quartile Value
33 a1 61
3 42 0z 73
4 I 45 03 =G,UARTILE.EXC{SA:SA,3]|
5. 439 03-a1
6 53

Step 5: Enter =QUARTILE.EXC($A:$A,3) in cell D4, click

Enter
D5 b X v T =[4-D2

| A | B C D
1 | First exam scores Quartile | Value
2 | 33 a1 | 61
il 42 a2 I 73
4 49 a3 o0
5 49 03-01 D4-D2
& 53

Step 6: Enter = in cell D5, click on cell D4, enter -, clike on cell
D2, click Enter
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Media Attributions

» Screenshots of Excel are used with permission from Microsoft.



https://www.microsoft.com/en-us/legal/intellectualproperty/copyright/permissions




Chapter 3: Probability Topics

67






3.1 Terminology

The following activities and questions relate to material covered in Chapter 3.1
Terminology in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 3.1 Data Sets [XT.SX].

Questions

1. In 2020, the following survey information was provided by 177 students at Yukon University
asking them to define which school services are most needed or most important to that

student.
Important Services in Yukon University Survey Result !
Most Important Services Frequency
Academic support 30
Study space 22
Communication with Instructors 22
Learning Commons 21
Mental health supports/counselling 11
Student-to-student connection 10
Other

Let:

o AS = the event of randomly selecting a student that responded, “Academic
support”.

oSS = the event of randomly selecting a student that responded, “Study space”.

o CI = the event of randomly selecting a student that responded, “Communication
with Instructors”.

1. Data source: Macdonald, D. (2020). Student survey 2020: Results. Yukon University Institutional Research and Planning.
https://www.yukonu.ca/sites/default/files/inline-files/StudentSurveyResults2020_Report_0.pdf
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Find:

LC = the event of randomly selecting a student that responded, “Learning
Commons”.

MH = the event of randomly selecting a student that responded, “Mental health
supports/counselling”.

SC = the event of randomly selecting a student that responded “Student-to-student
connection”.

O = the event of randomly selecting a student that responded with various other
answers.

a. P(AS) e. P(MH)
b. P(SS) f. P(SC)
c. P(CI) g. P(O)

d. P(LC)

2. The 39th Yukon General Election was held on April 21, 2021. Data was retrieved from
Yukon Elections:
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2021 Yukon General Election Results *

Electoral District Number of Votes
Copperbelt North 1381
Copperbelt South 1274
Klondike 1114
Kluane 782
Lake Laberge 1277
Mayo Tatchun 632
Mount Lorne — Southern Lakes 1144
Mountainview 1052
Pelly Nisutlin 713
Porter Creek Centre 1681
Porter Creek North 1143
Porter Creek South 655
Riverdale North 1124
Riverdale South 1056
Takhini Kopper King 1205
Vuntut Gwitchin 156
Watson Lake 550
Whitehorse Centre 1059
Whitehorse West 1003

Find the probabilities a randomly selected voter (someone who voted in the election) had
voted in each of the electoral districts below:

P(Whitehorse Centre)
P(Riverdale North)
P(Porter Creek Centre)

e e

/g 0

P(Mountainview)
P(Takhini Kopper King)
P(Copperbelt North)

. ®

2. Data source: Election Yukon. (2021). Unofficial election results 2021. https://electionsyukon.ca/en/content/
unofficial-election-results-2021
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Solutions
1. a. P(AS)= 30 _ 0.1695 = 16.95%
177
22

b. P(SS)= =2 =0.1243 = 12.43%
177

c. P(CDH= E =0.1243 =12.43%
177

d. P(LC)= 21 1186 = 11.86%
177

e. P(MH) = AL 00621 =6.21%
177

f. P(SC) = 10 0565 =5.65%
177

177 —-30 —22 —22 —21—11 —10) _ 61

177 177

g. P(VA)= (

=0.3446 =

34.46%
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2. a. P(Whitehorse Centre) = ﬂ =5.57%
19001
b. P(Riverdale North) = LM =5.92%
19001
c. P(Porter Creek Centre) = & =8.85%
19001
d. P(Mountainview) = % =5.54%
9001
1205
e. P(Takhini Kopper King) = ———— =6.34%
( pp g) 19001
1381

f. P(Copperbelt North) = —— =7.27%
19001

Media Attributions

» Kathleen Lake by Lisa Kanary is licensed under a CC BY 4.0 licence.


https://creativecommons.org/licenses/by/4.0/




3.3 Two Basic Rules of Probability

The following activities and questions relate to material covered in Chapter 3.3 Two Basic Rules of
Probability in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 3.3 Data Sets [XT.SX].

Questions

1. According to the Yukon Bureau of Statistics, the total population of the Yukon territory in the
1
year 2016 was 35,874 people.
o From the 2016 census we see that 32,538 people spoke English most often at home.
> 3,336 people reported speaking a language other than English most often at home.

o Of those who speak another language at home, 0.2% spoke an aboriginal language
most often at home.

Let:

o E = speaks English most often, at home.
o E’= Speaks another language most often, at home.

o A = Speaks an aboriginal language most often, at home.

Finish each probability statement. Check your work after answering b. by making sure P(E) +
P(E’) =1.

a. P(E’)
b. P(E)
c. PANE)
d. P(A|E)

2. Yukon University is looking to ask the local café to cater some desserts for a faculty meeting.
The café makes cookies with chocolate (36%) and nuts (12%) and, of those, 8% contain both
chocolate and nuts. Let’s imagine an instructor attending the meeting is allergic to both
chocolate and nuts but wants a safe cookie to eat from this selection.

1. Data source: Yukon Bureau of Statistics. (2016). Yukon Census historical population, 1901 to 2016. https://yukon.ca/sites/yukon.ca/files/
ybs/fin-yukon-census-historical-population-1901-2016.pdf.
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a. Find the probability that a cookie contains chocolate or nuts (they cannot eat the
cookies).

b. Find the probability that a cookie does not contain chocolate or nuts (they can eat
the cookie)

3. The table below is the roster from newly renamed Edmonton Elks (formerly “Eskimos”).

Weight of Edmonton Elks Roster 2

Jersey Number (J) / Weight (W) <2001bs | 201 -2311bs 232 — 262 lbs 2263 Ibs
1-33 9 6 2 0
34-66 4 3 4 7
67 —99 9 1 1 4

For the following, suppose that you randomly selected one player from the Elks roster.
a. Find the probability that the jersey number is from 1 — 33.
b. Find the probability that the player weighs at most 200 pounds.

c. Find the probability that their jersey number is from 1 — 33 AND the player weighs
at most 200 pounds.

d. Find the probability that their jersey number is from 1 — 33 OR the player weighs at
most 200 pounds.

e. Find the probability that their jersey number is from 1 — 33 GIVEN that the player
weighs at most 200 pounds.

Solutions
3,336
1. a. P(E’)= ——— =0.093 or 9.3%

35,874
32,538

b. P(E) = ———— =0.907 or 90.7%.
35,874

Check your work by making sure P(E) + P(E’) = 1!
c. P(AnE)=———=0.0002 or 0.02%
35,874
d PAA|E)=P(ANnE)/PE)= 0.0002 =0.0022
2. Let:

C = the event that the cookie contains chocolate.

2. Data source: Edmonton Elks. (n.d.). Roster. https://www.goelks.com/roster/
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N = the event that the cookie contains nuts.
a. P(CUN)=P(C)+P(N)-P(CnN)=0.36+0.12-0.08 = 0.40
b. P(NEITHER chocolate NOR nuts) =1 —-P(C U N) =1-0.40 = 0.60
a. PJ=1-33) = 17 340
o0

b. P(W < 200) = 22 _ 440
50

c. P(J=1-33 n W <200) = % = 18%

d. P(J=1-33UWS200)=1—7+§—i 30 _ 0%

50 ' 50 50 50
P(J—33NW <200) 0.18

e. P(J=1-33| W <200) = =
P(W < 200) 0.44

=40.9%
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4.1 Hypergeometric Distribution

The following activities and questions relate to material covered in Chapter 4.1 Hypergeometric
Distribution in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 4.1 Data Sets [XT.SX].

Questions

1. A member of the YT Elites Volleyball Club has a volleyball practice four days a week. She
practices for all of the four days 87% of the time, three days 6% of the time, two days 4% of
the time, one day 2% of the time, and no days 1% of the time. Suppose one week is randomly
selected.

a. Define the random variable X.
b. Construct a probability distribution table for the data.

c. We know that for a probability distribution function to be discrete, it must have two
characteristics. One is that the sum of the probabilities is one. What is the other
characteristic?

2. Valerie volunteers at the local territorial farmer’s market no more than 7 hours and no less
than 1 hour, per week. She volunteers 7 hours 42% of this summer, 6 hours 29% of this
summer, 5 hours 10% of this summer, 4 hours 7% of this summer, 3 hours 6% of this
summer, 2 hours 4% of this summer, and 1 hour 2% of this summer.

a. Define the random variable X.
b. What values does X take on?

c. Construct a table to organize the data.

d. Find the probability that Valerie volunteers for more than 5 hours, per week.
e. Find the probability that Valerie volunteers for at most 3 hours, per week.

3. Over the last 13 years, Yukon University, has averaged 5,574 students enrolled, per year. Of
these enrollments 11.35% are full-time credit students, 10.15% are part-time credit students,
and 78.49% are non-credit students. One student is selected at random. Data source: Yukon
University. Fast facts, Credit program enrolment. (2021). https://www.yukonu.ca/about-us/
publications-plans-reports/institutional-research/fast-facts

a. Define the Random Variable, is it discrete or continuous?
b. Use the data to construct a probability distribution table.
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c. What is the probability that the student will be enrolled in credit courses?

d. What are the two characteristics required for a probability distribution function to
be discrete?

Solutions
1. a. Let x be the number of days volleyball member attends the practice per week.
b. X P(x)
0 0.01
1 0.02
2 0.04
3 0.06
4 0.87
c. Each probability is between zero (0) and one (1), inclusive.
2. a. Let X = the number of hours Valerie volunteers at the market.
b. The values that X takes on are the number of hours Valerie volunteers at the
market. X =1,2,3,4,5,6,7
c. X P(X) (%)
1 2
2 4
3 6
4 7
5 10
6 29
7 42
d. P(X>5)=29% +42% = 71%.
The probability that Valerie volunteers for more than 5 hours per week is 71%.
e. P(X<3)=2% +4% + 6% = 12%.
The probability that Valerie volunteers for at most 3 hours per week is 12%.
3. a. The discrete random variable is the type of program the student is enrolled in. (FT,

PT, NC)
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X P(X

b. (X)
Full-time 0.1135
Part-time 0.1015
Non-credit 0.7849

c. Thereisa 11.35% + 10.15% = 21.51% chance the randomly selected student will
be enrolled in credit courses.

d. Each probability is between 0 and 1, inclusive. The sum of probabilities is 1.






4.2 Binomial Distribution

The following activities and questions relate to material covered in Chapter 4.2 Binomial
Distribution in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 4.2 Data Sets [XT.SX].

Questions

1. When a patient calls the medical advice line saying that they have the flu, the probability of

him or her testing positive for the flu is 4%. Of the next 25 patients who call in claiming to

have the flu, we are curious to see how many test positive for the flu. Find the probability that

at exactly four of the 25 patients test positive flu.

2. People visiting a northern outdoor gear rental shop during the summer often rent camping
and backpacking gear. The probability distribution for gear rentals per customer is given in
the table below. There is a five-gear rental limit per customer at this shop.

b.
C.
d.

X P(x)
0 0.05
1 0.40
2 0.25
3

4 0.10
5 0.07

Describe the random variable X in words.
Find the probability that a customer rents three gear items.
Find the probability that a customer rents at least four gear items.

Find the probability that a customer rents at most 2 gear items.

3. In anorthern Alberta community, 46% of the children are involved in an organized sport.
Suppose you randomly pick 20 children.

d.

Find the probability that at least 12 are enrolled in an organized sport.
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b. Is it more likely that 11 or that 12 will be enrolled in an organized sport?

4. Suppose about 70% of youth (age 12 — 19 years) living in a northern Canadian town attend
local music festivals. A group of 15 youths is randomly chosen.

a. In words, define the random variable X.
b. List the values that X may take on.

c. Give the distribution of X. X ~ ( , )
d. Find the probability that 7 or 8 will attend.

Solutions

1. This is binominal distribution as there are two outcomes; test positive for the flu (success),
test negative for the flu (failure).
n!

p(ZE =4,n=25p= 004) — —pm(l . p)n_w
z!(n — x)!
25!
= —50.044(1 . 0.04)25—4
4125 — 4!
= 0.0137
= 1.37%

There is a 1.37% probability that exactly 4 out of 25 patients who call in claiming the flu, test
positive for the flu.

2. a. The random variable X is an example of discrete random variables. X has a
countable number of possible values. In the above problem X represents the
number of items a customer will rent.

X = the number of northern outdoor gear items a customer will rent.

b. 1-0.05+0.4+0.25+ 0.10+ 0.07 = 0.13
The probability that a customer rents three gear items is 13%.

c. P(X>=4)=P(0.10)+P (0.07)=0.17
The probability that a customer rents at least four gear items is 17%.

d. P(X<2)=P(0.05)+P (0.40) +P (0.25)=0.70
The probability that a customer rents at least 2 gear items is 70%.

3. a. P(x>=12)=0.1511=15.11%

b. P(x=11)=0.1280, P(x = 12) = 0.0817. It is more likely that 11, rather than 12,
children will be enrolled in an organized sport.

Let X = the number of youths who would attend a local music festival
X=0,1,223,4,56,7,8,9,10, 11, 12, 13, 14, 15

X ~B(15, 0.70)

P(X =7or X =8)=0.0348 + 0.0811 = 0.1159 = 11.59%

/e n T op



Discrete Random Variables - Excel Tools Instruction

Download Discrete Random Variables — Excel Instructions Data Sets [ XLSX].

Binomial Distribution

» A more valuable probability density function with many applications is the binomial
distribution. This distribution will compute probabilities for any binomial process.

Binomial Distribution in Excel

A fair coin is flipped 15 times. Each flip is independent. What is the probability of getting more than
ten heads?

Let X = the number of heads in 15 flips of the fair coin. X takes on the values

1. Enter the value of n and p. Create a table for the probability and cumulative of 0, 1, 2, 3, ...,
15.
2. Enter =BINOM.DIST(A5,$B$1,$B$2,FALSE) in cell B5, click Enter

3. Click B5, move the mouse to the right bottom corner, a little + shows up

4. Click on the little + and drag down
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=L X .l‘-| =BERCR, DIETEAY, 5 515850, Falss)

0.5

y
1 15
2
3

BINOM. DIST(AS,5B51,5852, FALSE)

Step 1 & 2: Enter the value of n and p. Create a table for
the probability and cumulative of 0, 1, 2, 3, ..., 15. Enter

=BINOM.DIST(A5,$B$1,$B$2,FALSE) in cell B5, click
Enter

2

Step 3 & 4: Click B5, move the mouse to the right bottom

corner, a little + shows up. Click on the little + and drag
down
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5. Enter =BINOM.DIST(A5,$B$1,$B$2,TRUE) in cell C5, click Enter
6. Click C5, move the mouse to the right bottom corner, a little + shows up

7. Click on the little + and drag down

s [ i x v & | -BiNOM.DISTIAS 58513852, TRUE)

A A | B I8 % =
1 15

2 0.5

3

4

= 0.0000 [=BINOM.DIST(A5,5B51,5652, TRUE)
b 0.0005

7 0.0032

0.0139

Step 5: Enter =BINOM.DIST(A5,$B$1,$B$2,TRUE) in cell C5, click
Enter

i c _

b1
Step 6 & 7: Click C5, move the mouse to the right
bottom corner, a little + shows up. Click on the little +
and drag down

Media Attributions

» Screenshots of Excel are used with permission from Microsoft.



https://www.microsoft.com/en-us/legal/intellectualproperty/copyright/permissions
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5.2 The Uniform Distribution

The following activities and questions relate to material covered in Chapter 5.2 The Uniform
Distribution in Introductory Business Statistics (OpenStax).

Questions

1. The White Pass & Yukon Route Railway is a well-known tourist attraction bringing people
between Skagway Alaska and Carcross Yukon. The time that the train takes is a uniformly
distributed random variable that lies between 2.4 hours and 2.6 hours to complete a round
trip. Imagine that you are in Skagway and have just missed the first train of the day and
decide to wait for the next one.’ What is the probability that you will wait fewer than 150
minutes?

Carcross

Solutions

1. Let X = the number of minutes you must wait for the train
a = 2.4 hours = 144 minutes
b = 2.6 hours = 156 minutes

(150 — 144) 6
P(135<x<155)= ————~ = — =50%
(156 — 144) 12

There is a 50% chance that you will wait fewer than 150 minutes for the next train.

1. Data source: ALASKA.ORG. (n.d.). White pass & Yukon route railroad. https://www.alaska.org/detail/white-pass-yukon-route-railroad
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Media Attributions

 Carcross by Lisa Kanary is licensed under a CC BY 4.0 licence.



https://creativecommons.org/licenses/by/4.0/
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6.1 The Standard Normal Distribution

The following activities and questions relate to material covered in Chapter 6.1 The Standard Normal
Distribution in Introductory Business Statistics (OpenStax).

Questions

1. A Yukon Rent Survey in October 2020 showed that the average unit rent was $1315, per
month. Assuming the rental standard deviation o = $ 150. The rental price is normally
distributed. X ~ N (1315, 150). ' Calculate the z-score for a rental price of $1000 and
interpret it using a complete sentence.

Solutions

X — 1000 — 1315
Lgz=2"F =21
o 150
The rental price of $1000 is 2.1 standard deviations below the mean of $1315, per month.

1. Data source: Yukon Bureau of Statistics. (October, 2020). Yukon rent survey October 2020. https://yukon.ca/sites/yukon.ca/files/ybs/
rent_oct20.pdf.
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6.2 Using the Normal Distribution

The following activities and questions relate to material covered in Chapter 6.2 Using the Normal
Distribution in Introductory Business Statistics (OpenStax).

Questions

1. The average salary for a baker in Whitehorse, YT, in the year 2020, was $35,360,
approximately $22/hour. Assume that the population of baker salaries in Whitehorse is
normally distributed with a population mean of $35,360 and a population standard deviation
of $1,500. " What is the probability of a randomly selected Whitehorse baker making more
than $38,000 a year?

Solutions

X—pu - 38000 — 35360
o 1500

1. P(X > $38000) = P ( > —1-— P(Z < 1.76) = 3.92

The probability of a randomly selected Whitehorse baker making more than $38,000 a year is
3.92%.

1. Data source: Canadian Visa | Canadian Immigration Consultants. (n.d.). Top jobs in Yukon Canada. https://canadianvisa.org/blog/jobs/top-
jobs-in-yukon-canada.
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The Normal Distribution - Excel Tools Instruction

Download The Normal Distribution — Excel Instructions Data Sets [ XLSX].

Normal Distribution

* The normal distribution, which is continuous, is the most important of all the probability

distributions. Its graph is bellshaped. This bell-shaped curve is used in almost all disciplines.
Since it is a continuous distribution, the total area under the curve is one. The parameters of
the normal are the mean p and the standard deviation o. A special normal distribution, called
the standard normal distribution is the distribution of z-scores. Its mean is zero, and its
standard deviation is one.

Normal Distribution in Excel

The final exam scores in a statistics class were normally distributed with a mean of 63 and a standard
deviation of five.

a. Find the probability that a randomly selected student scored more than 65 on the exam.

b. Find the probability that a randomly selected student scored less than 85.

ok e

Find out what is x, mean, standard deviation for question a and b.

For question a, to compute cumulative normal probabilities P(X>65)

Enter P(X>65) in cell A2, enter=1-NORMDIST(65,63,5,TRUE) in cell B2, click Enter
For question b, to compute cumulative normal probabilities P(X<85)

Enter P(X<85) in cell A4, enter=NORMDIST(85,63,5,TRUE) in cell B4, click Enter

A B

P(x>65)  |=1-NORMDIST( |

MNORMDIST(x, mean, standard_dev, cumulatnre

b ||

Step 1 & 2: Find out what is x, mean, standard deviation for
question a. Compute cumulative normal probabilities P(X>65)
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A

1|
2||:r|;x>55:| |=1-NORMDIST{65, 63,5, TRUE)
|
=

Step 3: Enter P(X>65) in cell A2,
enter=1-NORMDIST(65,63,5,TRUE) in cell B2, click Enter

LA e | | B | =

A B E: i}
|P(x>65) 0.3446
P(X<85)  |=NORMDIST( |
MORMDIST(x, mean, standard_dev, cumulative)

Step 4: Find out what is x, mean, standard deviation for
question b. Compute cumulative normal probabilities
P(X<85)

E- R TR L% R

=

A

| P(x>65)

P(X<85)

0.3446

=NORMDIST(85,63,5,TRUE)

Step 5: Enter P(X<85) in cell A4,
enter=NORMDIST(85,63,5,TRUE) in cell B4, click Enter
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For a reference to calculate a different value with typing a different formula

A B C
1 V‘To calculate a different value, type a different formula
2
3 |Value Answer Formula
4 |P(X>65) 0.3446 =1-NORMDIST(65, 63, 5, TRUE)
5 -
6 |P(X<85) 1.0000 =NORMDIST(85, 63, 5, TRUE)
7 s
8 |P(55<X<85) 0.9452 =NORMDIST(85, 63, 5, TRUE) -NORMDIST(55, 63, 5, TRUE)
9
10 |P(Z <-2.16) 0.02 =NORM.S.DIST(-2.16, TRUE)
1
12 |P(Z>-1.24) 0.89 =1-NORM.S.DIST(-1.24, TRUE)
13
14 |Zp 03 1.88 =NORMSINV(1-0.03)
15
16 P(Z<-20.02) 4689 =NORMINV(0.02, 5100, 200)
17 |

Media Attributions

» Screenshots of Excel are used with permission from Microsoft.
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7.3 The Central Limit Theorem for Proportions

The following activities and questions relate to material covered in Chapter 7.3 The Central Limit
Theorem for Proportions in Introductory Business Statistics (OpenStax).

Questions

1. A Yukon-based farm usually butchers chicken in mid-July and mid-August. If a chicken
weighs less than 6 pounds, the farmer will keep them. The farmer weighed and butchered 220
chickens last year. One in forty chickens was not fit to keep. What is the standard deviation
of the mean of the sampling distribution of sample proportions?

Solutions
1 1
1—p) 1= %)
1 o p( pP) [ 40 407
0= —— =4 ——— = 0.0105
n 220
The standard deviation of the mean of the sampling distribution of sample proportions is
0.0105.
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7.4 Finite Population Correction Factor

The following activities and questions relate to material covered in Chapter 7.4 Finite Population
Correction Factor in Introductory Business Statistics (OpenStax).

Data sets for the following questions are available in Excel: 7.4 Data Sets [XT.SX].

Questions

1. A local territorial brewery would like to know if the morning shift and the afternoon shift are
equally efficient at brewing beer. The average brewing time is normally distributed with a
mean of 2.38 hours days and a standard deviation of 0.36 hours. A study is completed to
sample 10 shifts from the morning, and 13 shifts from the afternoon. The data was collected

as below:
Shift Number of Hours to Process Shift Number of Hours to Process 100
100 Bottles of Beer Bottles of Beer
Morning | 2 Afternoon | 2.4
Morning | 2.2 Afternoon | 2.4
Morning | 2.3 Afternoon | 2.1
Morning | 2 Afternoon | 2.8
Morning | 3 Afternoon | 3.4
Morning | 2.6 Afternoon | 2.2
Morning | 2.2 Afternoon | 2.4
Morning | 2.6 Afternoon | 2
Morning | 2 Afternoon | 2
Morning | 2.6 Afternoon | 2.8
Afternoon | 2.2
Afternoon | 2
Afternoon | 2.6
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Complete the chart below and write a sentence to assess whether the morning or afternoon
shift is more efficient at brewing beer.

Shift Sample | Average Number of Hours to Process Sample Standard 2-SCOre
Size 100 Bottles of Beer Deviation
Morning
Shift
Afternoon
Shift
Solutions
Shift Sample | Average Number of Hours to Process Sample Standard 2-SCOre
1 Size 100 Bottles of Beer Deviation
Morning
Shift 10 2.35 0.34 0.28
Afternoon
Shift 13 241 0.41 0.24

Because the afternoon shift has a negative z-score (meaning they take less than the average
time), the afternoon shift is more efficient at brewing beer compared to the morning shift.
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8.1 A Confidence Interval for a Population Standard Deviation, Known
or Large Sample Size

The following activities and questions relate to material covered in Chapter 8.1 A Confidence Interval
for a Population Standard Deviation, Known or Large Sample Size in Introductory Business Statistics

(OpenStax).

Data sets for the following questions are available in Excel: 8.1 Data Sets [XLSX].

Questions

1. The Yukon Bureau of Statistics tracked the self-serve fuel price data in Whitehorse from May
2018 to May 19, 2021, (see table below). Assume that the fuel price population distribution
of fuel price is normal, and the population standard deviation is known to be $6.50. Construct
a 90% confidence interval for the population mean of the fuel price. " State the confidence
interval.

1. Data source: Yukon Bureau of Statistics. (2021). Yukon fuel price survey May 2021. https://yukon.ca/sites/yukon.ca/files/ybs/
fuel_may21.pdf
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Whitehorse, Yukon Fuel Price 2019-2020

Whitehorse, Yukon Fuel Price 2018-2019 Date Whitehorse
Date Fuel Price Apr’ 2019 137.5
May’ 2018 141.6 May’ 2019 137.4
Jun’ 2018 144.0 Jun’ 2019 137.1
Jul’ 2018 143.9 Jul’ 2019 140.9
Aug’ 2018 143.7 Aug’ 2019 141.4
Sep’ 2018 143.5 Sep’ 2019 142.0
Oct’ 2018 143.6 Oct’ 2019 141.8
Nov’ 2018 141.9 Nov’ 2019 142.2
Dec’ 2018 124.0 Dec’ 2019 142.1
Jan’ 2019 124.5 Jan’ 2020 142.1
Feb’ 2019 124.6 Feb’ 2020 142.0
Mar’ 2019 131.5

2. Monthly sales of the motor vehicle and parts dealers in Yukon in 2020 are list in the table
below ($1,000). Assume that the population distribution of monthly sales is normal, and the
population standard deviation is known to be 2500 in $1,000. Construct a 95% confidence
interval for the population mean of monthly sales. ? State the confidence interval.

Monthly motor vehicle and parts sales in Yukon, 2020

Jan Feb Mar |Apr |May | Jun Jul Aug | Sep Oct Nov | Dec

10136 | 10875 | 12094 | 9614 | 15156 | 16032 | 17898 | 15011 | 13285 | 15706 | 13110 | 12672

Solutions
_ 6.50
1. Tt za = 138.80 £ 1.645—— = 138.80 + 2.28
2 \/n V22
LCL = 136.52
UCL = 141.08

The population mean of fuel price in Whitehorse from May 2018 to May 19, 2021 is between
(LCL) $136.52 and (UCL) $141.08 with 90% confidence.

2. Sample mean:

2. Data source: Yukon Bureau of Statistics. (2020). Yukon retail sales 2020. https://yukon.ca/sites/yukon.ca/files/ybs/retail2020.pdf
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10136+-10875+12094+9614+15156+16032+17898+15011+13285+15706+13110+12672

12
— 13465.75
_ 2500
T+ za — 13465.75 + 1.96 —— = 13456.75 + 1414.51
2 \/n V12

LCL = $12,051,240

UCL = $14, 880,260

In 2020, the population mean of monthly sales of the motor vehicles and parts dealers in
Yukon is between (LCL) $12,051,240 and (UCL) $14, 880,260 with 95% confidence.
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Linear Regression and Correlation - Excel Tools Instruction

Download Linear Regression and Correlation — Excel Instructions Data Sets [ XLSX].

Scatter Plot

A scatter plot graph presents the data set where it is hypothesized that Y is dependent upon the single
independent variable X.

Scatter Plot in Excel

1. Highlight columns of cells
2. Click Insert, Scatter and the one with only Markers

3. Click on the new Scatter plot to change Title, and click icon + to make other changes

x (third exam score) y (final exam score)
65 175
67 133
71 185
71 163
66 126
75 198
67 153
70 163
71 159
69 151
69 159
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Step 1 & 2: Highlight columns of cells. Click Insert, Scatter and the
one with only Markers

8 T :
X (third exam score) vs Y (final exam score)
250 O & G
E. O I .
B ' I e e et
| T . —
o5 9 L e )
= 100
A
> 50
00 5 J
B4 =] & 2 - - :
X l'H"Iir’d exam SCDrEj
O & o

N

ORO0ORE

=]

Chart Elements
El Axes

Axis Titles
Chart Title
Data Labels
Error Bars
Gridlines
Legend
[] Trendline

Step 3: Click on the new Scatter plot to change Title, and click icon + to make other changes

Media Attributions

» Screenshots of Excel are used with permission from Microsoft.



https://www.microsoft.com/en-us/legal/intellectualproperty/copyright/permissions

Versioning History

This page provides a record of edits and changes made to this book since its initial publication.
Whenever edits or updates are made in the text, we provide a record and description of those changes
here. If the change is minor, the version number increases by 0.01. If the edits involve substantial

updates, the version number increases to the next full number.

The files posted by this book always reflect the most recent version. If you find an error in this book,
please fill out the Report an Error form.

Version | Date Change Details
March 29, .
1.00 2023 Book published.

121



https://open.bccampus.ca/browse-our-collection/reporting-an-error/

	Contents
	Accessibility Statement
	Acknowledgements
	For Students: How to Access and Use this Resource
	About BCcampus Open Education
	Chapter 1. Sampling and Data
	1.1 Definitions of Statistics, Probability, and Key Terms
	1.2 Data, Sampling, and Variation in Data and Sampling
	1.3 Levels of Measurements
	Sampling and Data - Excel Tools Instruction

	Chapter 2. Descriptive Statistics
	2.1 Display Data
	2.2 Measures of the Location of the Data
	2.3 Measures of the Center of the Data
	2.7 Measures of the Spread of the Data
	Descriptive Statistics - Excel Tools Instruction

	Chapter 3: Probability Topics
	3.1 Terminology
	3.3 Two Basic Rules of Probability

	Chapter 4: Discrete Random Variables
	4.1 Hypergeometric Distribution
	4.2 Binomial Distribution
	Discrete Random Variables - Excel Tools Instruction

	Chapter 5. Continuous Random Variables
	5.2 The Uniform Distribution

	Chapter 6. The Normal Distribution
	6.1 The Standard Normal Distribution
	6.2 Using the Normal Distribution
	The Normal Distribution - Excel Tools Instruction

	Chapter 7. The Central Limit Theorem
	7.3 The Central Limit Theorem for Proportions
	7.4 Finite Population Correction Factor

	Chapter 8. Confidence Intervals
	8.1 A Confidence Interval for a Population Standard Deviation, Known or Large Sample Size

	Chapter 13. Linear Regression and Correlation
	Linear Regression and Correlation - Excel Tools Instruction

	Versioning History

