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I’m going to talk about…
Use of statistical method – with “real” examples
• Descriptive statistics with MS Excel
• Indexation: adjusting values
• Other types of adjustments
• Stratification – dividing data into right groups
• Two-dimensional data – scatter plot

• Correlation & Causality
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Descriptive statistics with MS Excel
• MS Excel: a powerful tool with many built-in statistical functions.

• You don’t have to do any complex calculation by hand!
• Spreadsheet can handle a large number of data!
• Chart with a few clicks – easy to visualize the data.

• Explanation in the next slides: based on Excel 2013 or newer
• Including Office 365
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A sample data (1)
• … some dataset you’ve never seen?
• Price of soy source in Japan
• The consumer price survey

• Data available from https://www.e-stat.go.jp/
• Released on 23 October 2020
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A sample data (2)
• Data from 81 places
• What is:

• Maximum?
• Minimum?
• Mean? (Average?)
• Median?
• Standard deviation?
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Excel Functions for Descriptive Statistics
• Maximum: MAX
• Minimum: MIN
• Mean (Average): AVERAGE
• Median: MEDIAN
• Standard deviation: STDEV.P and STDEV.S

• Your data = Entire populationà use STDEV.P
• Your data = Sample of your entire populationà STDEV.S
• In many case: your data is a sample
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Histogram
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Another sample data
• Include both

• October 2020 data and
• October 2019 data

• What is the problem with these two datasets?

• The value of 1 yen this year and last year is
different!

• Adjustment by consumer price index
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Adjustment with index – indexation (1)
• Consumer price index Latest available data: September 2020

• October price index is not yet available!
• Alternatively, let’s use September indexes from 2020 and 2019!

• Consumer price indexes:
• (in case of Japan: 2015 price = 100)
• September 2019: 105.2
• September 2020: 107.2

• Formula for adjustment:

ܲௗ = ܲ ×
ଶݔ݁݀݊ܫ
ଵଽݔ݁݀݊ܫ
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Adjustment with index – indexation (2)
• Hint: prepare a table with the indexes
• “Translate” the formula into the Excel style

ܲௗ = ܲ ×
ଶݔ݁݀݊ܫ
ଵଽݔ݁݀݊ܫ

Column CColumn D

Fixed: H3

Fixed: H2

Type into Row 2

Copy into Row 3, 4, …
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Tipps: Excel Operator “$”
• Without Operator “$”: relative reference

• Formula is adjusted when copied into another cell

• With Operator “$”: absolute reference
• Formula is NOT adjusted when copied into another cell

• Applicable for both columns and rows
• A1à Both columns and rows are adjusted.
• A$1à Only rows are fixed & columns are adjusted.
• $A1à Only columns are fixed & rows are adjusted.
• $A$1à Both columns and rows are not adjusted.

• Previous example: reference to fixed cells for 2019 and 2020 price
indexà Dollar operator for both columns and rows ($A$1)
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Adjustment with index – indexation (2)
• Descriptive statistics per dataset:

• Oct 2020 and Oct 2019 price WITHOUT indexation

• Oct 2020 and Oct 2019 price WITH indexation

Max. 355
Min. 185
Mean 262
Median 260
Std. Deviation 32

Descriptive Statistics Price October 2020 Price October 2019 Price October 2019 after Indexation
Max.  333  355  362
Min.  185  199  203

Mean (AVERAGE)  259  265  270
Median  253  264  269

Std. Deviation  32  32  33

Max. 362
Min. 185
Mean 265
Median 260
Std. Deviation 32
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Other possible adjustment/indexation
• Wage
• Social security contribution by employer
• Tax
• Exchange rate
• …
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Data Stratification (1)
• Stratification (stratified sampling):

• Sampling data from each subpopulation (stratum)
• When each subpopulation has:

• Different characteristics, and/or
• Very different distribution (or descriptive statistics)

• Strata: definition of division of population
• Collectively exhaustive: covering all stratum altogether
• Mutually exclusive: no sample in two or more stratum

Hourly unit cost
62.38€
29.18€
52.34€
24.69€
78.11€
32.33€
19.82€
42.25€
34.10€
39.38€
32.31€
40.01€
26.31€
19.01€
35.21€
15.21€
14.39€
13.99€
35.19€
51.04€
90.32€
48.42€
46.21€
27.89€
54.32€
62.18€
32.33€
39.61€
28.39€
33.01€

Hourly unit cost Position
62.38€ Manager
29.18€ Administrative staff
52.34€ Engineer
24.69€ Administrative staff
78.11€ Manager
32.33€ Student Employee
19.82€ Administrative staff
42.25€ Administrative staff
34.10€ Engineer
39.38€ Administrative staff
32.31€ Engineer
40.01€ Engineer
26.31€ Administrative staff
19.01€ Student Employee
35.21€ Administrative staff
15.21€ Engineer
14.39€ Student Employee
13.99€ Student Employee
35.19€ Administrative staff
51.04€ Engineer
90.32€ Consultant
48.42€ Consultant
46.21€ Engineer
27.89€ Administrative staff
54.32€ Manager
62.18€ Engineer
32.33€ Administrative staff
39.61€ Engineer
28.39€ Administrative staff
33.01€ Administrative staff
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Data Stratification (2)
• Good examples of “strata”:

• Male and Female
• Full-time and part-time employees at Company X
• Children, Adults and Elderly people
• People in Country A and People in Country B, if you’re dealing only with these

two countries

• Bad examples of “strata”
• People in Country A and People in Country B, even if you have to deal with

Countries C and D, too. (Collectively NOT exhaustive!)
• Employee in maternity leave, School employee, Civil Servants (Mutually NOT

exclusive!)
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Data Stratification (3) – Sample size allocation
• Example: Your historical data over 7 years has an hourly salary of 3240 persons in

the dataset, and it is known that:
• 423 persons are managers
• 1924 persons are administrative staffs
• 742 persons are engineers or consultants
• 151 persons are student assistants or trainees

• Percentages of these 4 groups are…
• % manager: 423/3240 = 13.06%
• % administrative staffs: 1924/3240 = 59.38%
• % engineers and consultants: 742/3240 = 22.90%
• % student assistants and trainees: 151/3240 = 4.46%

• You randomly select your 400 sample from the dataset of the last 3 years (n =
1239), but stratified by the following groups:

• Manager: 400 x 13.06% = 52 people
• Administrative staffs: 400 x 59.38% = 238 people
• Engineers and consultants: 400 x 22.90% = 92 people
• Student assistants and trainees: 400 x 4.46% = 18 people
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Two-dimensional data (1)
• Two different data around one object, or of two objects
• Examples:

• [A] Height and [B] weight
• [A] Car weight and [B] amount of exhaust
• [A] Temperature and [B] sales of ice cream

• An example from my recent research:
• [A] Level of tsunami damages, measured as fully destroyed houses per 1000

inhabitants
• [B] Increase in car ownership
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Two-dimensional data (2)

[A] Level of tsunami damages, measured as fully destroyed
houses per 1000 inhabitants
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Two-dimensional data (3): Linear Regression

[A] Level of tsunami damages, measured as fully destroyed
houses per 1000 inhabitants
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Two-dimensional data (4)
• Correlation: statistical relationship between two random variables
• Correlation coefficient (Pearson correlation coefficient):

• A statistic measuring linear correlation between two variables
• Between -1 and 0: Negative correlation
• 0: no correlation
• Between 0 and 1: Positive correlation
• Excel function: CORREL

• Coefficient of determination (R-Squared)
• Easy way: simply the square of correlation coefficient
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Correlation and Causality
• Be careful! Correlation ≠ Causality
• Example:

• When sales of ice cream is very good, there are more murder cases.
(Therefore we should prohibit ice cream sales to prevent murders.)

• What’s wrong with this sentence?
• There’s another common cause of these two events: temperature

• Correlation may change over time, too!
• For example: even if you find a correlation between personnel cost and travel

cost based on the 2017-2019 data…
• This may no longer be valid in 2021 because people will have learned online

events through COVID-19 pandemic.
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End
Contact: takeru.shibayama@tuwien.ac.at
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