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Open Microsoft Excel

1. Open Microsoft Excel
Start = All Programs - Microsoft Office 2013 - Excel 2013
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Microsoft Office 2013 Hafso Isrmail

Documents

uﬁ InfoPath Filler 2013 Computer
[E oneMote 2013

Elﬂ Outlook 2013 | Control Panel
[E PowerPoint 2013

@l Project 2013 Devices and Printers
@ Publisher 2013
[T Send to OneMote 2013
[ visio 2013
BE] word 2013

Office 2013 Tools

Help and Support

Run...
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Bar Charts

2. Bar Charts
Case 1: When data given are summarized in a Frequency Table.
Enter the Frequency Table in a spread sheet

Highlight the data, open the INSERT tab on the Excel ribbon, click on Column | | then
choose the 2-D column chart as shown below.

B e S ;

HOME Jf INSERT PAGE LAYOUT FORMULAS DATA  REVIEW  VIEW  ADD-INS  BITools

S EEEOR u aw i M

2-D Col
PivotTable Recommended Table Pictures Online Shapes SmartArt Screenshot 3 Wy Apps - Recommended o 'a
g ; o vy Apps :
PivotTables Pictures = v Charts Vi
Tables Tlustrations Apps / ’-Hm H H H H Eef
Chart1 fr 3-D Column
Rating Frequency
Excellent 2

Below Average

Above Average 6 ﬂ[@
Average 4

2

1

[|]1[|]_ Mere Column Charts...

I = T ¥ o I ~ S W I L R S

Poor

Now click on the graph to make CHART TOOLS visible at the top of your spreadsheet.
Click on DESIGN and choose the designed chart. For example, choose the first chart as
shown in the figure below.

To enter the chart title, just simply click on Chart Title and type the desired title.
How to add the Axis Title?
Click on the plus sign (+) on the right of the chart and check the box next to Axis Titles.

Now just type in the desired title for the horizontal and vertical axes.
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Bar Charts

H ©- @ = CHART TOOLS Bookl - B

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Bl Tools DESIGN FORMAT

= ] _— e— — — = = —— —
0

ikl == I ' BRIl
add Chart Quick  Change |1l 1| i |0 oo mllas mlieg olfa. od0a. (110 sicrow
Element ~ Layout~ Colors ~, . Column

Chart Layouts Chart Styles Data
Chartl1  ~v fr

A B (e D E F G H I J K E M
1 Rating Frequency
2 Excellent 2 . . CHART ELEMENTS
Chart Title

3 |Above Average 6 A
4 |Average 4 7 &“‘ Axis Titles 4
5 |BelowAverage 2 6 R Chart Title
6 |Poor 1 5 Y [J Data Labels
7 0304 [[J DataTable
8 ’V:‘ D Error Bars
: oéos Gridlines
10 2 [J Legend
11 3 [C] Trendline
. I
13 0
14 Excellent Above Average Average BelowAverage Poor
15 Axis Title
16

If you want to display the data on the chart, click on any bar, then right-click, choose Add
Data Labels.

And here is the picture you should now obtain:

Bar Chart: Quality Rating
7
6
o 6
3]
£5
% 4
= 4
O
kS
5 3
g 2 2
g2
= 1
! ]
0
Excellent ~ Above Average Average BelowAverage Poor
Rating
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Pie Charts

Case 2: When data given are raw data.

In this case, you first need to create a frequency table using COUNTIF function in Excel.
Then you create a bar graph as above. Please see the figure below:

A B D ! E |
1 This is the range that
R Customer Rating contains the data
3|1 Average v 2
4 2 Below Average Rating Frequency
5|3 Above Average Excellent = COUNTIF($BS$3:5B$17,D ..
6 4 Above Averaie Above Average |= COUNTIF($B$3:$B$17,DZ;’\ » This I_S the cell that
75 Excellent Average = COUNTIF($B$3:$B$17,D7) contains the name of
8 6 Below Average Below Average [= COUNTIF($B$3:58$17,D8) the category
9|7 Average Poor |=lcounTIF($B$3:58$17,09)
10 8 Excellent
11 9 Above Average
12 10 Average
13 |11 Average
14 12 Above Average
15 13 Above Average
16 14 Poor
17 |15 Above Average
3. Pie Charts

Highlight the data and click on the INSERT tab. Click on the Pie symbol to open the charts
gallery, and then click the first pie chart in the 2-D Pie section.

BE S

i

Tables
Chart2 M

A
Rating
Excellent
Above Average
Average
BelowAverage
Poor

50 ® N0 v s WwN e

PivotTable Recommended Table
PivotTables

FILE HOME INSERT PAGE LAYOUT
= g s

Pictures Online Shapes SmartArt Screenshot

Jx

B C

Frequency
2

= N A~ O

O

DATA REVIEW

&+

& Store I ?
. Recommended »
&9 My Apps D -

Charts M View
Apps / 2-D Pie Reports

VIEW ADD-INS Bl Tools
- 2 %
P~ A~ -

e ]

PivotChart Power |

Doughnut

())
4/

@® More Pie Charts...
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Pie Charts

Now you should see a pie chart. Click on the chart; click on DESIGN and choose the
desired chart. For example, choose the third chart as shown below:

H - & = CHARTTOOLS Bookl - Exce
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Bl Tools DESIGN FORMAT
= ° e T — s - —— — =
i @Y e w | e - & @ - . E
AddChart Quick Change| WO D = W | A 4 ‘ Switch Row/ Se
Element ~ Layout~ Colors ~ — BN | S _— Column D
Chart Layouts ’ g ’ Data
Chart 3 il = T T .
A B € D E F G H I J K E M
3 Rating Frequency
2 |Excellent 2
3 Above Average 6
4 |Average 4
5 BelowAverage 2
s _ Chart Title *
8 V4
9
10
11 = Excellent
12 N Above Average
13 = Average
a4 BelowAverage
15
16 m Poor
17
18
19
20

Enter the title for the chart. You can right-click on the chart to copy and paste the chart
to a Word Document to prepare for a report if required.

H - &~ = CHARTTOOLS Alternatlvely, C“Ck on

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Bl Tools DESIGN FORMAT h . H
the chart; click on

L R == g : v n -

o s vl B | @ S B @ - - ¢ | DESIGN and choose the
Chart Layouts / . Chart Styles fII‘St Chart C“Ck on the

charts -] fx plus sign on the right of

A B C D E F G H 1 J

e - the pie chart and check
ove Average h il
T — e / . the box next to Data
2 .
it

V%

BelowAverage
Poor

Labels.

W N LA WN R

T
R~ |o|®

(R
v oB W

= Excellent = Above Average = Average BelowAverage = Poor

™3
o
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Pie Charts

Click on any number on the chart and select the box next to Percentage and deselect the
box next to Value.

- v
Format Data Labels ~
LABEL OPTIONS ¥  TEXT OPTIONS
O O = M
4 LABEL OPTIONS
Label Contains
[ ] value From Cells
[_| Series Name
(] Category Name
[] value
'v| Percentage
/V: Show Leader Lines
4 [] Legend key
Separator | v
Reset Label Text
Label Position
H - & = CHARTTOOLS
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Bl Tools DESIGN FORMAT
ala .
0 % Cut Calibri (Body)  ~[9 -] A" A7 ~° e Wrap Text General
o R Copy ~ . " =
a'ste S Format Painter B I M-~ - A- €= 3= &5 Merge & Center $-% * %6 5% FCc
Clipboard [F} Font 7 Alignment Number
Chart3 v ﬁ
| A B e D E F G H I J
1 Rating Frequency )
2 |Excellent 2 2 =
3 Above Average 6 Chart Title )
4 Average 4 &"
5 BelowAverage 2 :
6 Poor 1 Y
13% i
i
8
9
10
11
12
13
14
i 15 = Excellent = Above Average = Average BelowAverage = Poor
16
17
18
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Line Charts

4. Line Charts

Highlight the data area including the headings, click on the Insert tab on the Excel ribbon,

click on Line as shown below; then choose the first symbol on the second row.

- H - @ =
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS Bl Tools
PN = - -%- e
B A B BEO D o e i =k g
PivotTable Recommended Table Pictures Online Shapes SmartArt Screenshot .’MyAPpS . Recommen, LI YO
PivotTables Pictures v Cha 2-D Line
Tables Illustrations Apps
%“'/ N I/‘ /
» e N
Chart 1 - Jfe /
A B C D £ F G H I J/\(/' |~ L i
1 Unemployement / L/\./ N
g Rate 3-D Line
3 2000 5.70%
4| 2001 6.30% LA
AN\
5 | 2002 7.10% NI~
10,
= 2008 B0k [¢X More Line Charts...
7 2004 6.80%
8 2005 6.60%
9 2006 6.30%
10 2007 6.40%
11 2008 6.50%
12 | 2009 9.00%

Tip: When you create a Line Graph, omit the heading (if given) of the column (or row)

that contains the time values.

To add the Graph Title and Axis Title you follow the instructions as shown on page 5.

Ontario Unemployement Rate

10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

Unemployment Rate

2000 2001 2002 2003 2004 2005 2006

Year

2007 2008 2009 2010 2011
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How to install the Data Analysis Package in Excel 2013?

5. How to install the Data Analysis Package in Excel 20137

1. Open an Excel spreadsheet; click on File, and then click on Options (on the left of
the screen).

2. When Excel options table appears, click on Add-Ins (on the left of the table).

In the Manage box, choose Excel Add-ins, and then click on Go.

4. Inthe pop-up table, select Analysis ToolPak; then click OK.

w

. - ERE=<==)
Excel Options —— - -
Cchen) : 3 View and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
Save Name ~ Location Type =
Language Active Application Add-ins
Acrobat PDFMaker Office COM Addin C:\...DFMaken\Office\PDFMOfficeAddin.dll  COM Add-in
Advanced Analysis ToolPak CA\...ficelS\LibranA\Analysis\ANALYS32.XLL  Excel Add-in
CisomiEe FibBon Analysis ToolPak - VBA C:\..15\LibranAAnalysis\ATPVBAEN.XLAM  Excel Add-in
BI Generator Ci\...erator\AlchemexWizard.vstolvstolocal ~ COM Add-in
Quick Access Toolbar PLDRILL.Connect C:\...mon Files\BIComponents\PLDRILL.dIl  COM Add-in
Add-Ins Inactive Application Add-ins =
Trust Center Date (XML) C:\...icrosoft shared\Smart Tag\MOFL.DLL Action
/ Euro Currency Tools Ci\...ce\Officel S\Libran AEUROTOOL.XLAM  Excel Add-in
Inquire Ci\...ft Office\Officel S\DCF\NativeShim.dll COM Add-in
Microsoft Actions Pane 3 XML Expansion Pack
Microsoft Office PowerPivot for Excel 2013 CA\...dd-in\PowerPivotExcelClientAddIn.dll  COM Add-in
Power View C:\...Add-im\AdHocReportingExcelClient.dll COM Add-in
Solver Add-in C:\...fficel 5\Libran \ASOLVER\SOLVER.XLAM  Excel Add-in .
Document Related Add-ins
No Document Related Add-ins -~
Add-in: Acrobat PDFMaker Office COM Addin
Publisher: Adobe Systems, Incorporated
Compatibility: No compatibility information available
Location: C:\Program Files (:86)\Adobe\Acrobat 11.0\PDFMaker\Office\PDFMOfficeAddin.dll
Description: Acrobat PDFMaker Office COM Addin
Manage: |Excel Add-ins [~]
‘ [ OK ] [ Cancel ]
5

Add-Ins

Add-Ins available:
Analysis ToolPak -

OK

Analysis ToolPak - VBA
| Euro Currency Tools

/ : [T ] solwer Add-in

Cancel

>N

[ Browwse...

[ Automation... ]

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

Now click on the Data tab, you should see Data Analysis at the end of the row.
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Descriptive Statistics

6. Descriptive Statistics
Method 1: Using Descriptive Statistics feature in Excel

Click on the Data tab on the Excel ribbon, click Data Analysis, choose Descriptive
Statistics, and click OK.

7 —

Data Analysis i

Analysis Tools

Anova: Two-Factor Without Replication -
Correlation

} Covariance 5

=

S Exponential Smoothing [
F-Test Two-Sample for Variances

Fourier Analysis

Histogram

Moving Average
Random Number Generation Y

Now highlight the column (or row) that contains the data to enter the data into Input
Range.

Select Summary Statistics.

Choose Output Range and place the cursor in the box next to Output Range; then click
on any cell on the spread sheet where you want to place your output, and click OK.

ail

Descriptive Statistics ‘_ Lm
i [ o< ]
Input Range: SAS2:sAsS1S
Grouped By: @ Columns

© Bows

[[] Labels in first row

Output options
@ Output Range: SDsS ==

p I ) New Worksheet Ply:
/ @) New Workbook
Summary statistics
[[] confidence Level for Mean: Ss %

[ Kth Largest: 1
[ <th Smallest: 1
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Descriptive Statistics

Note: If you want to include the column heading, then check the box next to labels in first

row.

And here is the Excel Output you should now obtain:

Test Score

Mean

Median
Mode

Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

Standard Error 4.61

Standard Deviation 19.02
Sample Variance 361.87

66.35

72
72

-0.57
-0.69
61
29
90
1128
17

Method 2: You can use statistical functions in Excel to calculate Mean, Median, Mode,
Variance, and Standard Deviation for a sample data directly. Assume that your actual
data are located at A2:A18, then

Mean = AVERAGE(A2:A18)
Median = MEDIAN(A2:A18)
Mode = MODE.SNGL(A2:A18)
Variance =VAR.5(A2:A18)
Standard Deviation | = STDEV.S(A2:A18)
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Histograms

7. Histograms
To make a histogram using Excel, you first need to create the Bin range.

How to create the desired Bin (Classes) for a histogram?

First you find the maximum value of the data set by choosing any cell and enter the
formula: = MAX(A2:A18), and the minimum value, = MIN(A2:A18). Then find the range,
which is the difference between the maximum value and the minimum value. (Assume
that your actual data are located at A2:A18)

Decide on the number of classes you want to have.

Then, you divide the range by the number of classes, and round up to the next whole
number or round up to a convenient number to get the class width.

You choose the lower limit of the first class; this number must be less than or equal the
minimum value of the data set. Then, you add the first lower class limit to the class width
to find the upper class limit of the first class. You continue to add the class width to the
first upper class limit to find the upper class limit of the second class and so on until you
get all upper class limits. Note: the last upper class limit should be greater than or equal
to the maximum data value to make sure that all the data values are included.

The Bin range of the histogram includes all the upper class limits you created.

Now you can create a histogram:

Click on the Data tab on the -
Excel ribbon, click Data Analysis; Data Analysis M
then scroll down to choose

_ _ Analysis Tools =
Histogram and click OK. Anova: Single Factor ;
Anova: Two-Factor With Replication Cancel

Anova: Two-Factor Without Replication
Correlation

Covariance Help
Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances

| Fourier Analisis

l~

m
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Histograms

When the Histogram box appears:
Highlight the column that contains the data to enter the data into Input Range.

Highlight the desired Bin range. Check the box next to Chart Output.

A B = L E F G H |
1 TestScore
2 80.00 Bin
- — —

3 85.00 30r\\ Histogram ﬁ.. -

4 72.00 40 = N -~

BN ©67.00 50 <\ Imnztt RONGE: ey | $A$2:$4$18 E]
< » H. = : : .7

6 77.00 60~ _upper class limits —
1"/)/ 7 Bin Range: ﬁ S$CS3:8CS9

7 50.00 70 & P C:e:e'

8 90.00 80 £~ ] Labels [ bep |
&

9 87.00 90 i e

. r @ Qutput Range: $HS$26 R

I; 223 / ol *) New Worksheet Ply:

' () New Workbook

13 61.00

14 76.00 [ Pareto (sorted histogram)

15 29.00 a Eﬁlavgfcmme

16 87.00 aje.

17 72.00

18 33.00

Choose Output Range and place the cursor in the box next to Output Range; then click
on any cell on the spread sheet where you want to place your chart, and click OK.
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Histograms

How to edit a Histogram chart?

Right- click on any bar of the histogram, choose Format Data Series

. -+
Histogram
&
6 | &
5 - ?
a4 -
z
S
S 3 4
=3
&
=5 2 Lo
Emm== |Series "Frequer ~
Fill OQutline
1 _j l
o - . - . T T Delete
30 40 50 60 70 80 ¢ “3] Reset to Match Style
Bin
g1 Change Series Chart Type...
Efy Select Data...
)
Add Data Labels >
Add Trendline...

J# Format Data Series... \

and move the Gap Width to the left to make all the bars stand next to each other.

Format Data Series v X

SERIES OPTIONS ¥
SN |

4 SERIES OPTIONS

Plot Series On
Series Overlap i 0% -
Gap Width ~ — (150%  C

\

Move the Gap Width
to the left
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Histograms

On the right hand side, click on the Paint symbol, click on Fill, then select Vary colors by
point.

Format Data Series -

SERIES OPTIONS ¥
S O il

[4 FILL

O Nofill
) Solid fill
() Gradient fill
() Picture or texture fill
) Pattern fill
® Automatic
[ ] Invert if negative
[v] Vary colors by point

Color & v |

> BORDER

Histogram

Frequency
w s (€51 [*)}
J

N

[uny

o

30 40 50 60 70 80 90 More
Bin
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Histograms

Add the Chart Title and Axis Title to your graph by clicking on the plus sign (+) on the right
of the chart and check the box next to Axis Titles.

Now you just need to type in the desired title for the horizontal and vertical axes.

Excel will count all data values that are greater than the lower class limit and less than or
equal to the upper class limit as the frequency of that class.
Here is the histogram you should now obtain:

Histogram: Test Score Distribution

e vl (o)}
)

Number of students
N w

[UnN

o

30 40 50 60 70 80 90 More
Test Score
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Making an Ogive

8. Making an Ogive
To make an Ogive using Excel, you do as with creating a Histogram but when you check
Chart Output box, remember to check Cumulative Percentage box, too. Then click Ok.

s 1R
Histogram M
— = .
Input
Input Range: SAS2:SAS18 E
— Cancel

Bin Range: $CS$3:8CS9
[] Labels
Output options

= -
@ Output Range: $H$26
(© New Worksheet Ply:
() New Workbook
["] Pareto (sorted histogram)
[¥] Cumulative Percentage
[Vlichart Output!

Once you see the graph, click on any bar of the histogram; right-click and click Delete;
Clear the More category in the output.
Change the chart title and axis tittles and adjust the axis scales if necessary.

Ogive: Test Score
100% -

g

=

S 80% -
Bin  Frequency Cumulative % £
30 1 6% g 60%
40 1 12% £

§ 40% -
50 3 29% $
60 0 29% g 20% -
70 3 47% z
80 5 76% E 0% T T T T T T T 1
90 a 100% 3 30 40 50 60 70 80 90 More

I More 0 100% ! Bin

Clear this row
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Scatter Plots

9. Scatter Plots
Highlight two columns (X first, then Y) that contain the data you want to represent in the
scatter plot.
Open the Insert tab on the Excel ribbon, click Scatter Plot Symbol, then select the first

item (as shown below), from this group.

C

1
.
3
4
5
6
7
8
9

10
11

FILE HOME INSERT

E? D B Egl r]\/l r':] &1+ & Store

PivotTable Recommended Table Pictures p?c:::; Shapes SmartArt Screenshot & My Apps ~

PivotTables
Tables

hart 3 b4

A
Number of Commercials

PAGE LAYOUT

J

B
Sales (S)

2

N & WL =B W= O

5000
5700
4100
5400
5400
3800
6300
4800
5900
4600

ADD-INS Bl Tools

= - =% u 1: \
A/
7 D~ i liz |l
Recommended . PivotChart Power Line
Chats D~ == View
a Scatter
-J. > ,0 ? J
i z-.. 40 : X
G
IR
695"
Bubble
9% |9
b(&') ( :/} J Q

L More Scatter Charts...

When the chart is created, delete the Legend and add the Chart Title and Axis Title to the
chart by the plus sign (+) on the right of the chart and check the box next to Axis Titles.

Scatter Plot: Sales vs. Number of Commercials

¢
¢

L B 4

Number of Commercials

@ Series1

f

Delete th

e Legend
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Scatter Plots

How to add the Regression Line to the chart?

Click on any data point in the graph, right click, choose Add Trendline, choose Linear.

Fill

Outline

.3
Delete

Series "Sales (S ~

Reset to Match Style

Change Series Chart Type...

Select Data...

Add Data Labels

Add Trendline...

Scatter Plot: Sales vs. Number of Cc &- [ 7 -
——
7000
6000 ®
5000 § : ¥
& 4000 =
2 t
2000
1000 J
0
0 1 2 3 4
Number of Commerciy”
-

Format Data Series...

On the right hand side, you will see the following box appears. Check Display Equation on

chart and Display R-squared value on chart.

Format Trendline ~
TRENDLINE OPTIONS ™
<> <7 aln

- TRENDLINE OPTIONS
Exponential

=, Linear

Logarithmic

N

Power

¢ _:. Polynomial
2 Moving
.7 48 Average
Trendline Name

® Automatic Linear (Sales (5)

Custom

Forecast
Forward 0.0 period
Backward 0.0 period
Set Intercept 0.0

~| Display Equation on chart

/’V Display R-squared value on chart
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Scatter Plots

And here is the scatter plot with the regression line you should now obtain.

Scatter Plot: Sales vs. Number of Commercials
7000
6000 * /:
‘/‘/
2090 ‘/‘/ ¢ 495 + 3615
& y= X +
%‘ 4000 R?=0.8658
= 3000
w
2000
1000
0 T T T T T 1
0 1 2 3 4 5 6
Number of Commercials
Well done!
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Covariance and Correlation Coefficient

10. Covariance and Correlation Coefficient

X Y

Assuming that the data for X are located at L [
A2:A11 and the data for Y are located at / 2 8,/
B2'B11. 1 Number of Commercials Sales (S)

2 2 5000

3 5 5700

4 1 4100

5 3 5400

6 4 5400

7 1 3800

8 5 6300

9 3 4300

10 4 5900

11 2 4600

a) Sample Covariance between X and Y

Choose any cell; then type in the formula below.

= COVARIANCE.S(A2:A11,B2:B11)  and then press Enter.

b) Sample Correlation Coefficient between X and Y

Choose any cell; then type in the formula below.

= CORREL( A2:A11, B2:B11)

and then press Enter.
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Linear Regression

11. Linear Regression

Click on the Data tab on the Excel ribbon, click Data Analysis; Scroll down to choose

Regression, and click OK

A l - C D E F G H 1

1 | Number of Commercials Sales (S)

2 2 5000 (
=l Data Analysis L2 [meSom)]
13| 5 5700 —

a 1 4100 Analysis Tools “
5_ 3 5400 Fourier Analysis ~
il Histogram Cancel

6 4 5400 Moving Average / -
=l Random Number Generation
L 1 3800 Rank and Percentile

8 5 6300 REg s
=l Sampling =
9_ 3 4800 / t-Test: Paired Two Sample for Means

10 4 5900 t-Test: Two-Sample Assuming Equal Variances D
H 2 t-Test: Two-Sample Assuming Unequal Variances N I
12 p—

Click on Input Y Range box and
highlight the range for Y values

Click on Input X Range box and
highlight the range for X values
Check the box next to Labels if the
column headers are included.

Choose Output Range button, and
place the cursor in the box next to
Output Range; then click on any cell
on the spread sheet where you want
to place your output;

-

U
U
%1

Regression . m
= o]
Input Y Range: $Bs1:88s11
Input X Range: /SASI:SASII
[¥] Labels Anstant is Zero
[] confidence Level: 95 %
Output options
@) Output Range: SMSIQI E&E
) New Worksheet Ply:
~) New Workbook
Residuals

’ [V] Residuals
[ standardized ResiduaV

Normal Probability
[7] Normal Probability Plots

[¥] Residual Plots
[ Line Fit Plots

Check Residual (if you want to see the residuals) and Residual Plots and click OK.
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Linear Regression

And here is part of the Excel output you should now obtain:

SUMMARY QUTPUT
Regression Statistics . ; . )
Multiple R 0930 < This is the correlation coefficient between two variables
| |
R Square 0.866 €«—— .. .. . .
.q This is the coefficient of determination
Adjusted R Square 0.849 i
Standard Error 308.119 — - )
=R 10<— | Thisisthe number of pairs (X, Y) in the sample
ANOVA
df SS MS F Significance F

Regression 1 4900500 4900500 5161817  9.38553€-05«— 1his is the p-value for the F-test
Residual 8 759500 94937.5
Total 9 5660000

Coefficients ~ Standard Error  tStat ~ P-value  Lower95%  Upper 95%
Intercept 3615 228507385 15.82006 2.556-07  3088.061025 4141.938975

68.8975689

7.184579 9.39E-05

336.1219212 653.8780788

Number of Commercials /4495
#

This is the y-intercept

This is the slope

This is the 95% confidence interval for the slope, ﬂl
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Confidence Interval for a Population Mean

12. Confidence Interval for a Population Mean
Assume that your actual data are located at A2:A65.

a) When sigma, ¢ (the population standard deviation), is known:

Use Average function,
estimate)

= AVERAGE(A2:A65)

, to compute the Sample Mean (the point

Use Confidence.Norm function to compute the margin of error, E. Choose any cell, then

enter the formula

= CONFIDENCE.NORM(alpha, sigma, n)

and press Enter

Note:
Results:

b) When sigma, 6, is unknown:
Click on Data tab on the Excel ribbon, click Data Analysis, choose Descriptive Statistics,

and click OK.

alpha = 1 — Confidence Level (in decimal form).
The Confidence Interval = Sample Mean + E

Check Summary Statistics and Confidence Level for Mean boxes.
Enter the desired Confidence Level; by default it is 95%; and click OK.

N\

-
Descriptive Statistics
Input
InputRange: el $442:$A$6S
Grouped By: o Columns
Rows
Labels in first row

Output options
9 Qutput Range:
New Worksheet Ply:
New YWorkbook
V) [Summary statistics|
v | Copfidence Level for Mean:

Kth Largest:
Kth Smallest:

€96

95

) | (MR
30 Cobma]
&) A
L] . < o 58853 » Point Estimate of the popelation mean
| Cancel | %608 i Erroe R
( ~ 5N Vedun LR
teb | ulb Vode 13627.00
106% wan
3y Sample Varance 15835004 51
I~ 1012 Curtous 411
\"iJ 6567 Skeaness ol
180 fange 1858800
s Virirmyn S15.00
1441 Vanimyn 1923.00
12195 Sum STSA.00
% 105 60
13653 M » Margin of Emer, €, using t-Cistridetion
X1
08 §5% confidence interval = [B568.53 - 954.00, 856853 + 954.00)
| 1302 5 (795451, 956054

Note: We can also use the formula =CONFIDENCE.T(alpha, sample standard deviation, n)
to calculate the margin of error, E, for this case.
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Hypothesis Tests about a Population Mean: z-Test

13. Hypothesis Tests about a Population Mean: z-Test
Case 1: The population standard deviation, o, is known: Use Z.TEST function in Excel

Right-tailed test
General Formula
= Z.TEST (data range, hypothesized value, population standard deviation)

Example: = Z.TEST(A2:A65, 8000, 4000) and press Enter.

This function gives the p-value for a right-tailed test

Left-tailed test

General Formula

= 1- Z.TEST (data range, hypothesized value, population standard deviation)

Example: =1- Z.TEST(A2:A65, 10000, 4000) and press Enter

This function gives the p-value for a left-tailed test

Two-tailed test

To find the p-value of a two-tailed test for this case:

e Find the p-value for a right-tailed test as above

e Find the p-value for a left-tailed test as above

e Take the lower value of these two results.

e Multiply the lower value by 2; and this is the p-value for a two-tailed test.

Page 26



Hypothesis Tests about a Population Mean: t-Test

14. Hypothesis Tests about a Population Mean: t-Test
Case 2: The population standard deviation, o, is known

Method 1:

When the population standard deviation, sigma, is not given, we do the same as in the
case with sigma given. The only difference is that we don't enter the value for sigma in

the formula. Excel will automatically enter the sample standard deviation instead.

The name of the test is still Z.TEST but, in fact, Excel is using t-distributions.

Right-tailed test

General Formula = Z.TEST (data range, hypothesized value)
¥ cf/
Example: = Z.TEST(A2:A65, 8000)

This function gives the p-value for a right-tailed test

Left-tailed test

General Formula = 1- Z.TEST (data range, hypothesized value)

Example: =1- ZTEST(A2:A65, 10000)

This function gives the p-value for a left-tailed test

Two-tailed test

To find the p-value of a two-tailed test for this case:

e Find the p-value for a right-tailed test as above
e Find the p-value for a left-tailed test as above
o Take the lower value of these two results.

e Multiply the lower value by 2; and this is the p-value for a two-tailed test.
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Hypothesis Tests about a Population Mean: t-Test

Method 2: Use t-Test: Two-Sample Assuming Unequal Variances and “fool” Excel
approach

In this approach, we will create a new column such that all the values of this column are
the same as the hypothesized mean value and the number of values is equal to the
sample size, n. (Please see the figure below.)

Click on Data, click on Data Analysis, .
scroll down then choose t-Test: Two- Data Analysis ==
Sample Assuming Unequal dnalysls Tocks , [I]

Variances. Moving Average /
Random Number Generation

[
Rank and Percentie [
Regression

m

Sampling
t Test Pued Two Sande for Means

7

Enter the data range of the sample given in the problem into Variable 1 Range;

Enter the data range of the created column into Variable 2 Range;

A B C D E F G H I J

1 NewBalance (S) Created
2 9430 8000

p —
3 7535 8000 t-Test: Two-Sample Assuming Unequal Variances M
4 4078 8000
5 5604 8000 S

Variable 1Range: # SAS2:SAS65
6 5179 8000
Variable 2 Range: —> $B8$2:$8$65

74 4416 8000
8 10676 8000 Hypothesized Mean Difference: 0
9 1627 8000 [ Labels /
10 10112 8000 Alpha: |0.05
11 6567 8000
12 13627 8000 Outputoptons _
13 18719 8000 @ Qutput Range: $D$21 %
14 14661 8000 / *) New Worksheet Ply:
15 12195 8000 _) New Workbook —‘
16 10544 8000 — -

Enter 0 as the Hypothesized Mean Difference;

Page 28



Hypothesis Tests about a Population Mean: t-Test

Enter the value for the significance level alpha; assume that it is 0.01 in this example;

Choose Output Range, place the cursor in the box next to Output Range and click on any
cell where you want to keep your output.

Here is the Excel Output you should now obtain:

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 Variable 2
Mean 8988.53 8000
Variance 15835404.51 0
Observations 64 64
Hypothesized Mean Difference 0
df 63
t Stat 1.9873 This is the t-statistic value

P(T<=t) one-tail This is the p-value for a one tailed test
This is the t-critical value for a right-tailed test
This is the p-value for a two-tailed test

This is the positive t-critical value for a two-tailed test

t Critical one-tail

P(T<=t) two-tail 0.0512

t Critical two-tail 1.9983

Note: The t-Test: Two- Sample Assuming Unequal Variances we used above is, in fact, a
procedure used to conduct a hypothesis test about the difference between two
population means given two independent samples. Since we have only one sample, we
created a new column to “fool” Excel. Instead of testing whether [ is greater than 8000,
we test whether (1 — 8000) is greater than 0. For this reason, we enter 0 as the
Hypothesized Mean Difference.
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Two Independent Samples: z-Test

15. Two Independent Samples: z-Test
Assume that two population standard deviations, 61 and 65, are known.

Click on Data, click on Data Analysis, scroll down then choose z-test: Two sample for

Means and click OK.

=
Data Analysis

Analysis Tools

Histogram
Moving Average

Rank and Percentile
Regression
Sampling

Random Number Generation

t-Test: Paired Two Sample for Means
t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Une

qual Variances

(7
=

AT

7

Example: We want to test whether the mean exam score of students who study at Center
A (population 1) is different from the mean exam score of students who study at Center B

(population 2). Assume that 6 is 10; o, is 40; and a = 0.05.

Enter the data range of the sample
drawn from population 1 (Center A)
into Variable 1 Range;

Enter the data range of the sample
drawn from population 2 (Center B)
into Variable 2 Range;

Enter the Hypothesized Mean
Difference (this is the hypothesized
difference between the two
population means in the null
hypothesis).

il
2
3
4
5
6
7/
8
9

10
11
12
13
14
15
]
17
18
19
20

21

A B
Center A Center B
97 64
95 85
89 72
79 64
78 74
87 93
83 70
94 79
76 79
79 75
83 66
84 83
76 74
82 70
85 82
85 82
91 5
72 78
86 99

a0 €7

rz-Test: Two Sample for Means

Input
Variable 1Range: wesssslP |¢as1:5A531
Variable 2 Range: wlp $B$1:48841
Hypothesized Mean Difference i 0
Variable 1Variance (known): W 100
Variable 2 Variance (known):a 160
V] Labels

Alpha: 0,05

Output options
© Qutput Range:
New Worksheet Ply:
New Workbook

smss|

— —
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Two Independent Samples: z-Test

Enter the known values of sigma 1 squared into the box next to Variable 1 Variance
(known) and sigma 2 squared into the box next to Variable 2 Variance (known).

Check the Labels box if the column headers are included.
Enter the value for the significance level alpha; By default it is 0.05.

Choose Output Range, the move the cursor to the box next to Output Range and click on
any cell where you want to keep your output, and then click OK.

Here is the Excel Output you should now obtain:

z-Test: Two Sample for Means

Center A Center B

Mean 82 78

Known Variance 100 160

Observations 30 40

Hypothesized Mean Differ 0

z 1.48 This is the z-statistic value

P(Z<=z) one-talil 0.07

z Critical one-tail 1.64

P(Z<=z) two-tail 0.14 This is the p-value for a two tailed test

z Critical two-tail 1.96 This is the positive z-critical value for a two tailed test

In this example, the hypothesis test is a two-tailed test. The value of the test statistic is
1.48. P-value = 0.07 > 0.05; Therefore, we fail to reject the null hypothesis. There is not
enough evidence to infer that the mean scores of the two centers are significantly
different.
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T-Test: Two-Sample Assuming Equal Variances

16. T-Test: Two-Sample Assuming Equal Variances
Assuming two population standard deviations, 61 and 6, , are unknown and 61 = 6>

(Equal Variances)

Click on Data, click on Data Analysis,
scroll down then choose t-Test: Two-
Sample Assuming Equal Variances.

r

Data Analysis

Analysis Tools

Histogram

Moving Average

Random Number Generation

Rank and Percentile

Regression

Sampling

t-Test: Paired Two Sam e for Means

t-Test: Two Sample Assumlng Unequal Variances
z-Test: Two Sample for Means

/'

7

EEHE

Example: We want to test whether male drivers have a greater number of miles driven

per year than female drivers with a = 0.05. (Data are given in thousands of miles)

Enter the data range of the sample from population 1 (Male Group) into Variable 1

Range;

Enter the data range of the sample from population 2 (Female Group) into Variable 2

/=

Range;
A B C D E F G H
1 Male Group Female Group
2 7.8 4
3 11.3 11.1 ( t-Test: Two-Sample Assuming Equal Variances
4 10.7 14.1 S
2 13 6.2 Variable 1Range: $A$1:$A$98
6 11.1 8.2 _ /
- 1.7 2.9 Variable 2 Range: / $8$1:$8$101
8 16 13.8 Hypothesized Mean Difference: 0
9 14.8 6.1 @] Labels /
10 7.1 12
11 11.3 7.4 zﬁ""‘a’ 0.05
12 8.7 9.3 1| output options
13 7:1 8.7 @ Output Range: sLs8 3.3
14 9.1 7 / ©) New Worksheet Ply:
15 13.5 14.1 ® New Workbook
16 9.4 9.9 -
17 9.8 8.2 —
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T-Test: Two-Sample Assuming Equal Variances

Enter the Hypothesized Mean Difference;
Check the Labels box if the column headers are included in the data range.
Enter the value for the significance level alpha; by default it is 0.05;

Choose Output Range, then move the cursor to the box next to Output Range and click
on any cell where you want to keep your output. And click OK.

Here is the Excel Output you should now obtain:

t-Test: Two-Sample Assuming Equal Variances
Male Group Female Group
Mean 10.258 9.659
Variance 8.41 8.38
Observations 97 100
Pooled Variance 8.40
Hypothesized Mean Difference 0
df 195 < Thisis the number of degrees of freedom for the t-distribution
t Stat 1.450 <— This s the t-statistic value
P(T<=t) one-tail 0.074 <—— This s the p-value for one tailed test (i.e., right-tailed or left-tailed)
t Critical one-tail 1.653 < Thisisthe critical value for a right-tailed test
P(T<=t) two-tail 0.149
t Critical two-tail 1.972

In this example, the hypothesis test is a right-tailed test. The value of the t-test statistic is
1.45. P-value = 0.074 > 0.05 (the significance level); Therefore, we don’t reject the null
hypothesis at the 5% significance level. The sample data do not provide enough evidence
to infer that male drivers have a greater number of miles driven per year than female
drivers.
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T-Test: Two-Sample Assuming Unequal Variances

17.T-Test: Two-Sample Assuming Unequal Variances
Assume that 61 and 6, are unknown and not equal (Unequal Variances)

Click on Data, click on Data Analysis,
scroll down then choose t-Test: Two-
Sample Assuming Unequal

Variances.

-
Data Analysis

Analysis Tools

Mistogram

Moving Average

Random Number Generation
Rank and Percentie
Regression

| 2-Test: TwoSunolefuMeans

Sampling
t-Test: Pared Two Samie for Means

(o ]

Cancel
telp

[
[A

m

Example: We want to test whether the mean working times for women is less than the
mean working time for men with o = 0.01.

Enter the data range of the sample from population 1 (\Women) into Variable 1 Range;

Enter the data range of the sample from population 2 (Vien) into Variable 2 Range;

A B c D E F G H I

1 Time working for the current company (in years)

2 Men Women 't-Test: Two-Sample Assuming Unequal Variances M

3 32 0.7 Input

4 15.7 0.9 Variable 1Range: $8$2:$8$31 “

5 13 0.8 Veriable 2 Range: $AS2:6A835 A=

6 0.7 0.3 Hypothesized Mean Dif@ 0

7 86 5.8 abes ol

8 10.4 23 P 2o “

9 3.2 1.4 */ Output optns :

10 13 93 © QutputRange: Ms9 ’
23 9 5'7 / *) New Worksheet Ply: |

1 - . P ") New Workbook

12 0.2 1244

13 0.8 2.8

14 111 0.4

Enter the Hypothesized Mean Difference;

Check the Labels box if the column headers are included:
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T-Test: Two-Sample Assuming Unequal Variances

Enter the value for the significance level alpha; it is 0.01 in this example;

Choose Output Range, place the cursor in the box next to Output Range and click on any
cell where you want to keep your output.

Here is the Excel Output you should now obtain:

t-Test: Two-Sample Assuming Unequal Variances

Women Men

Mean 6.021 6.970

Variance 43.897 34.468

Observations 29 33

Hypothesized Mean Difference 0

df 56 This is the number of degrees of freedom for the t-distribution
t Stat 0.593| < — This is the t-statistic value

P(T<=t) one-tail 0.278 This is the p-value for a one tailed test

t Critical one-tail 2.395 This is the t-critical value for a right-tailed test

P(T<=t) two-tail 0.555

t Critical two-tail 2.667

Note: Excel always reports t Critical one-tail which is the t-critical value for a right-tailed
test. If you are conducting a left-tailed test then the t-critical value is the opposite of t
Critical one-tail.

In this example, we are conducting a left-tailed test. Therefore, the t-critical value should
be (- 2.395).

The hypothesis test in this example is a left-tailed test. P-value = 0.278 > 0.01; we fail to
reject the null hypothesis and the test is not statistically significant at the 1% significance
level. The sample data do not support the claim that the mean working times for women
Is less than the mean working time for men. The value of the t-test statistic is -0.593.

Page 35



T-Test: Paired Two Sample for Means

18. T-Test: Paired Two Sample for Means
Assuming two dependent samples (matched samples).

Click on Data, click on Data Analysis,

scroll down then choose t-Test:
Paired Two Sample for Means.

Difference,

-
Data Analysis

Analysis Tools

Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Moving Average

Random Number Generation
Rank and Percentile

AT

/ - =

Example: We want to test whether advertising in the Yellow Pages improves sales (in

thousands of dollars) with o = 0.05. Difference, D = This Year — Last Year.

Enter the data range of the sample from population 1 (This Year) into Variable 1 Range;

Enter the data range of the sample from population 2 (Last Year) into Variable 2 Range;

1l
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

2z

-
t-Test: Paired Two Sample for Means

A B €
Company| This Year | Last Year
a | 189 151
2 225 224
3 106 30
4 146 132
S 234 233
6 233 213
7 210 197
8 107 81
9 213 209
10 174 165
11 209 208
12 237 251
13 190 144
14 159 154
15 176 160
16 145 96

Input

Variable 1 Range: $B$1:$B$35
Variable 2 Range: /SCSI:SC$35
Hypothesized Mean Diffefence: 0

Labels /

Alpha: | 0.05
Output options
@ Output Range: sLs7|

/’» ) New Worksheet Ply:
) New Workbook
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T-Test: Paired Two Sample for Means

Enter the Hypothesized Mean Difference;

Check the Labels box if the column headers are included. Enter the value for the
significance level alpha, by default it is 0.05;

Choose Output Range, then move the cursor to the box next to Output Range and click
on any cell where you want to keep your output.

You should now get the excel output as the following:

t-Test: Paired Two Sample for Means

This Year Last Year
Mean 195.65 175.74
Variance 167496 2816.50
Observations 34 34
Pearson Correlation 0.8258
Hypothesized Mean Difference 0
df 33
t Stat 3.8614 — This is the t-statistic value
P(T<=t) one-tail 0.0002 < — This is the p-value for a one tailed test
t Critical one-tail 1.6924 < — This is the t-critical value for a right-tailed test
P(T<=t) two-tail 0.0005
t Critical two-tail 2.0345

In this example, we are conducting a right-tailed test. The p-value for this test is 0.0002.

We have strong evidence to reject the null hypothesis. The sample data support the claim
that advertising in the Yellow Pages improves sales. The test is statistically significant;
t-statistic is 3.86 and p-value = 0.0002.
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One-Way Analysis of Variance (ANOVA)

19. One-Way Analysis of Variance (ANOVA)
The analysis of variance procedure is used to determine whether differences exist
between two or more population means.

Example: A random sample of 5 students in the BA, BSc, and BBA programs were asked to
report what they earned the previous summer. The results (in $1,000s) are in the figure
below. Can we infer at the 5% significance level that students in different degree
programs earn different amounts?

Click on Data, click on Data Analysis, click on Anova: Single Factor, and click OK.

i
=]

A B c
1 B.A. B.Sc. B.B.A.
2 3.3 3.9 4
3 2.5 5.1 6.2
4 4.6 3.9 6.3
5 5.4 6.2 5.9
6 3.9 4.8 6.4
7
8
9

E F

@
=

—

-
Data Analysis

Analysis Tools

Anova: Two-Factor With Replication

/ Anova: Two-Factor Without Replication

Correlation

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

P

m \s
Al

When the Anova: Single Factor table appear, click on the box next to Input Range, then
highlight all the data including the labels to input the data.

A B C
1 B.A. B.Sc. B.B.A.
2 3.3 3.9 4
3 2.5 3.1 6.2
4 4.6 3.9 6.3
5 5.4 6.2 5.9
6 3.9 4.8 6.4
7
8
9
10
11
12

1]

14

D

7

E v F | G | H
Anova: Single Factor
Input
Input Range: $AS1:5CS6 2.3
Grouped By: © Columns
_) Rows

[¥] Labels in first row

Alpha: 0.05
Output options

@ Output Range: sLss| R

) New Worksheet Ply:
New Workbook
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One-Way Analysis of Variance (ANOVA)

Check the box next to Labels in first row; enter the significance level alpha into the box
next to Alpha. Check the button next to Output Range, then move the cursor to the box
next to Output Range and click on any cell where you want to place your output.

Here is the output you should now obtain:

Anova: Single Factor
SUMMARY
Groups Count Sum Average Variance
B.A. 5 19.7 3.94 1.263
B.Sc. 5 23.9 4.78 0.917
B.B.A. < 28.8 5.76 1.003
ANOVA
Source of Variation SS df MS F P-value  Fcrit
Between Groups 8.2973 2 4.1487 3.9101 0.0493 3.8853 | This is the E-critical Value
Within Groups 12.732 12 1.061
Total 21.0293 14
/ /
/ —
This is the F-statistic Value This is the p-value of the F-test

Interpretation: In this sample data, F-statistic = 3.9101 which is greater than the F-critical
value (3.8853). Therefore, at the 5% significance level, we can reject the null hypothesis.
The sample data seem to support the alternative hypothesis that differences exist
between population means. However, the p-value is 0.0493 which is very close to the
significance level 0.05. This means that the evidence in the sample data is not very
strong. We also notice that the sample sizes are small (n = 5 for each sample). Therefore,
more data should be collected to have a more conclusive decision.
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