
SDSC 2102
STATISTICAL METHODS AND 

DATA ANALYSIS 

Lab 1, 2 – Data visualization and analysis 



Aims

 A. Learn descriptive statistics

 Calculate mean, median, mode;

 Calculate maximum, minimum, range, sample variance, sample
standard deviation.

 B. Learn  data representation

 Plot the histogram;

 Plot the box-whisker.



Part A. Descriptive Statistics

 A.1 Measures of Central Tendency

Mean: the sum of the data divided by the number of data 
points in the data set, భ

೙
;

Median: the middle number when the data set is arranged in
ascending (or descending) order.

Mode: the most frequently occurring number in the data set.

 Example:1, 2, 2, 3, 5, 7, 9
mean: (1+2+2+3+5+7+9)/7 = 4.14285
median: 3
mode: 2



Part A.1 Mean

 Start excel and open the file Sample_data.xlsx



Part A.1 Mean

 Step 1: place your cursor in the cell labeled Mean



Part A.1 Mean

 Step 2: select More Functions … from the Formulas menu
(or click on the paste function - fx - button on the menu)

1. Click Formulas

2. Select More Functions



Part A.1 Mean

 Step 3: select Function AVERAGE under the statistical menu

1. Click Statistical

2. Select AVERAGE



Part A.1 Mean

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.1 Mean

Get the final result of Mean



Part A.1 Median

Select MEDIAN



Part A.1 Median

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.1 Median

Get the final result of Median



Part A.1 Mode

Select MODE.SNGL



Part A.1 Mode

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.1 Mode

Get the final result of Mode



Part A. Descriptive Statistics (cont’d)

 A.2 Measures of Variability

Maximum and Minimum: the largest number and the
smallest number in the data set

 Range: maximum minus minimum

 Sample Variance: the sum of each data points from the
mean and divided by the number of data points minus one
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 Sample Standard Deviation: the positive square root of the
sample variance



Part A.2 Maximum & Minimum

Select MAX



Part A.2 Maximum & Minimum

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.2 Maximum & Minimum

Get the final result of Maximum



Part A.2 Maximum & Minimum

Select MIN



Part A.2 Maximum & Minimum

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.2 Maximum & Minimum

Get the final result of Minimum



Part A.2 Range

place your cursor in the cell labeled Range



Part A.2 Range

Input “= maximum – minimum” and then press Enter



Part A.2 Range

Get the final result of Range



Part A.2 Sample Variance

Select VAR.S



Part A.2 Sample Variance

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.2 Sample Variance

Get the final result of sample variance



Part A.2 Standard Deviation

Select STDEV.S



Part A.2 Standard Deviation

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok



Part A.2 Standard Deviation

Get the final result of  standard deviation



Part B Data Representation

 B.1 Histograms (Frequency Histograms)
A histogram is one method of graphically representing a set of data.
Graphs help to provide a sense of shape to the data points, which
may provide some insight to the analysis about how the data is
distributed.

 Create a Histogram using Data Analysis ToolPak

 Create a Histogram using Frequency function



Part B.1 Create a Histogram using Data Analysis ToolPak

 Step 1: make sure the Analysis ToolPak Add-in is ready to use before you 
use the Histogram tool  

Click Options on the file menu. 
Then click Add-ins to install Analysis ToolPak



Select Excel Add-ins and click Go

Part B.1 Create a Histogram using Data Analysis ToolPak



1. In the Add-ins dialog box, select 
Analysis ToolPak and click Ok.

2. Click Data in the panel and check whether 
Analysis ToolPak has been installed 

Part B.1 Create a Histogram using Data Analysis ToolPak



 Step 2: create a histogram using Input 1. Firstly, we need to create the data 
intervals in which we want to find the data frequency. There are called bins. 

With the data Input1, you need to specify these 
bins separately in an additional column as 
shown on the right. The intervals can be 
determined based on the range of Input 1. 

Part B.1 Create a Histogram using Data Analysis ToolPak



 Step 3: select Histogram in the Data dialog box to create a histogram based 
on the data, Input 1 and created bins. 

1. Click Data in the panel

2. Click Data 
Analysis

3. Select Histogram, then click OK

Part B.1 Create a Histogram using Data Analysis ToolPak



1. Select the Input
Range (cell D2:D60001)

2. Select the Bin Range
(cell I2:I6)

3. Specify the Output Range if
you want to get the Histogram in
the same worksheet. Otherwise,
choose New Worksheet/Workbook
option to get it in a separate
worksheet/workbook

4. Select Chart Output.
Then click OK

Part B.1 Create a Histogram using Data Analysis ToolPak



Part B.1 Create a Histogram using Data Analysis ToolPak

With the Analysis ToolPak, Exel adds the
horizontal axis labels based on the bin numbers
that you specify. How to display ranges instead
of bin numbers?



 Change the axis labels on an Excel histogram chart

1. Right-click the category labels in the X axis, 
and click Select Data

Part B.1 Create a Histogram using Data Analysis ToolPak



2. On the right-hand side pane, under Horizontal
(category) Axis Labels, click the Edit button

Part B.1 Create a Histogram using Data Analysis ToolPak

 Change the axis labels on an Excel histogram chart



3. Enter the labels you want to display,
separated by commas. If you are entering the
intervals, enclose them in double quotes.

 Change the axis labels on an Excel histogram chart

Part B.1 Create a Histogram using Data Analysis ToolPak

4. After entering the intervals, 
click OK

Final result



Select source data Input 1

Part B.1 Create a Histogram using formulas

 FREQUENCY function:

It’s the other way to create a histogram in Excel. The biggest advantage of
using FREQUENCY function is that you won’t have to re-do your histogram
with each change in the input data. The histogram will update automatically
as soon as you edit, add new or delete existing input values.

 Step 1: select your source data and create the bin numbers in a new column.

Create the bin numbers



 Step 2: using function FREQUENCY(data_array, bins_array)
data_array – a set of values for which you want to count frequencies.
bins_array – a set of bins for grouping the values.

2. Select a range of adjacent cells where you want
to output the frequencies (The Frequency function
should be entered as a multi-cell array formula).

Part B.1 Create a Histogram using formulas

1. It’s recommended to enter one more Frequency
formula than the number of bins. The extra cell is
required to display the count of values above the highest
bin. For the sake of clarity, you can label it More (but
don’t include that More cell in your bins_array)

3. Type the formula in the formula
bar and press Ctrl+Shift+Enter



Get the results of Frequency. The Excel FREQUENCY function returns values
that are greater than a previous bin and less than or equal to a given bin. The last
Frequency formula returns the number of values greater than the highest bin.

Part B.1 Create a Histogram using formulas



 Step 3: make a histogram based on the summary data

Part B.1 Create a Histogram using formulas

1. Select the frequencies

2. Click the Insert tab
and click the 2-D
Column chart in the
charts group



The easiest way to change the default labels
of the horizontal axis with bin numbers is to
select columns of Interval and Frequency
at the same time. Then click the 2-D Column
chart as the previous slide. Also, you can use
the method in P40.

 Step 3: make a histogram based on the summary data

Part B.1 Create a Histogram using formulas



Part B.2 Box Plot (Box-whisker Plot)

 In a box plot, numerical data is divided into quartiles, and a box is
drawn between the first and third quartiles, with an additional line
drawn along the second quartile to mark the median. The minimum and
maximum outside the first and third quartiles are depicted with
lines/whiskers.

Whiskers



 Step 1: Calculate the quartile values 

Value Formula

Minimum value MIN(cell range)

First quartile QUARTILE.INC(cell range, 1)

Median value QUARTILE.INC(cell range, 2)

Third quartile QUARTILE.INC(cell range, 3)

Maximum value MAX(cell range)

Part B.2 Box Plot (Box-whisker Plot)

How to calculate the five values? You can have try it by yourself
with the method we have learned in Part A.



1. place your cursor in the cell labeled Minimum

 Step 1: Calculate the quartile values
Since the formula is given, the easiest way to calculate the value is to use  
the formula in the formula bar directly. 

Part B.2 Box Plot (Box-whisker Plot)

2. Type “=MIN(cell range)” and press Enter



 Step 1: Calculate the quartile values

2. Type “=QUARTILE.INC(cell range, 1)” and press Enter

1. place your cursor in the cell labeled Q1

Part B.2 Box Plot (Box-whisker Plot)



2. Type “=QUARTILE.INC(cell range, 2)” and press Enter

1. place your cursor in the cell labeled Median

Part B.2 Box Plot (Box-whisker Plot)

 Step 1: Calculate the quartile values



2. Type “=QUARTILE.INC(cell range, 3)” and press Enter

1. place your cursor in the cell labeled Q3

Part B.2 Box Plot (Box-whisker Plot)

 Step 1: Calculate the quartile values



2. Type “=Maximum(cell range)” and press Enter

1. place your cursor in the cell labeled Maximum

Part B.2 Box Plot (Box-whisker Plot)

 Step 1: Calculate the quartile values



Part B.2 Box Plot (Box-whisker Plot)

 Step 2: Calculate quartile differences as the following

• First quartile  – Minimum
• Median – first quartile
• Third quartile – mean
• Maximum – third quartile

2. Type “Minimum” and press Enter

1. To create the dataset of the chat, paste Minimum firstly.



Part B.2 Box Plot (Box-whisker Plot)

 Step 2: Calculate quartile differences as the following

2. Type “Q1-Minimum” and press Enter

1. place your cursor in the cell labeled Q1 -Minimum



Part B.2 Box Plot (Box-whisker Plot)

 Step 2: Calculate quartile differences

2. Type “Median-Q1” and press Enter

1. place your cursor in the cell labeled Median-Q1



Part B.2 Box Plot (Box-whisker Plot)

 Step 2: Calculate quartile differences 

2. Type “Q3 -Median” and press Enter

1. place your cursor in the cell labeled Q3 -Median



Part B.2 Box Plot (Box-whisker Plot)

 Step 2: Calculate quartile differences

2. Type “Maximum-Q3” and press Enter

1. place your cursor in the cell labeled Maximum-Q3



Part B.2 Box Plot (Box-whisker Plot)

 Step 3: Create a stacked column chart

2. Click 
Insert

1. Select the data to create a chart

3. Select Insert Column chart
and then click stacked column



Part B.2 Box Plot (Box-whisker Plot)

 Step 3: Create a stacked column chart

2. Click Switch Row/Column.

1. To reverse the chart axis, 
click the chart firstly.



Part B.2 Box Plot (Box-whisker Plot)

 Step 3: Create a stacked column chart

Original stacked column chart

1. To rename your columns, right click the Horizontal
(Category) axis labels side -> Select Data



Part B.2 Box Plot (Box-whisker Plot)

 Step 3: Create a stacked column chart

2. Click Edit

3. A new window pops out. Change the name as you 
want and click OK.



Part B.2 Box Plot (Box-whisker Plot)

 Step 4: Convert the stacked column chart to the box plot
• 4.1 Hidden the bottom data series (minimum)

1. Select any part of columns 

2. Click Format and select series “Minimum” in 
the current Selection.



Part B.2 Box Plot (Box-whisker Plot)

3. On the Fill tab, select No Fill 

 Step 4: Convert the stacked column chart to the box plot
• 4.1 Hidden the bottom data series (minimum)



Part B.2 Box Plot (Box-whisker Plot)

1. Click the topmost data 

 Step 4: Convert the stacked column chart to the box plot
• 4.2 Create whiskers for the box plot

2. On the Fill tab, select No Fill 



Part B.2 Box Plot (Box-whisker Plot)

 Step 4: Convert the stacked column chart to the box plot
• 4.2 Create whiskers for the box plot

Select the second from top data (Maximum-Q3).
Click Design -> Add Chart Element -> Error
Bars -> More Error Bars Options



Part B.2 Box Plot (Box-whisker Plot)

1. Direction -> Plus

 Step 4: Convert the stacked column chart to the box plot
• 4.2 Create whiskers for the box plot

3. Select Custom. A new 
window will pop out

2. End Style -> Cap 

4. Select Positive Error
Value and fill in it with the
value of Maximum-Q3



Part B.2 Box Plot (Box-whisker Plot)

2. In Error Bar Options, 
Direction -> Minus

 Step 4: Convert the stacked column chart to the box plot
• 4.2 Create whiskers for the box plot

4. Select Custom. A new 
window will pop out

3. End Style -> Cap 

5. Select Negative Error
Value and fill in it with the
value of Q1-Minimum

1. Repeat the previous steps to select
No Fill format for the second-from-
bottom data (Q1-Minimum).



Part B.2 Box Plot (Box-whisker Plot)

 Step 4: Convert the stacked column chart to the box plot
• 4.2 Create whiskers for the box plot



Part B.2 Box Plot (Box-whisker Plot)

 Step 4: Convert the stacked column chart to the box plot
• 4.3 color the middle area. Box plots are usually drawn in one fill color, 

with a slight outline border.

1. Select the area you want to change
its color.

2. Fill -> Solid fill and select color

3. Border -> Solid
fill and select width



Exercise

 1. Calculate descriptive statistics of Input2, Input 3 and Response

 2. Plot histograms and box plots for Input 2, Input 3 and
Response. You can try to plot box- whiskers of Input 1, Input 2,
Input 3 and response in the same figure.


